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FEAFEXA] e T 4% Al%% 58 1 [Supervised Seminar in Mechanical Engineering 1]
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BETZ2ROEMESFICHTIERMORFI?ETOMBZEES TS, IS —HAOWMBZITICLICEY, BLESEBRTITHICOTFDS
CENHLVERE, MERRA, REFEKRA, HWH, TLELT—2av hEHITOT2.

Knowledge from fundamental to advanced levels are acquired in each research field of mechanical engineering. Abilities for problem—solving,
problem—questing, and judgement, and presentation skill are polished up at seminar of this class.

BEONE
PREEITHEDOANREHRETS.

Content of this class will be set in each laboratory.

FE-HENE
BEEORBLEE T HLLDIC, REIDABITOVTTFRAMNEESEICFELTAIL,

Preparation for next class and a review after each class are carried out.

EEH A
(BT FRE) S LU BLATHRE BEIHER ORERE

Subjects of mechanical engineering in undergraduate and graduate courses

BEEICHISAEER
MEEEITKET 2.

BEEICHISAEER

ER AR

) BARSBFICEVTHREXRITT AOITMELGEBRIOERFICEEZTOMEEERT 5.

(2) XD NBZEREICIEHEL, WmICHBNTES.

Q) XORBFEEESE, HLOEERAZEIETES.

(1) Knowledge from fundamental to advanced levels is acquired in each research field of mechanical engineering.to perform research.
(2) Contents of literature are understood and presented accurately and briefly.

(3) Problem—-setting is found by developing content of literature.

RO FEE(EHIRER., BELR—FSOEMN S JUFEEE
AGERBEETRTERLTHEY, HhOTRAMLAR—FDOEF A (100 SiFER) A 80 MLl E
ERBEE 65%ERLTEY, LR—rDOEF R (100 miER) A 65 mLLE

ERBEE 55%ERLTEY, LR— O EF /R (100 siEaR) A% 55 MLl E

Achieved all goals and obtained total points of reports, etc., 80 or higher (out of 100 points).
Achieved 65% of goals and obtained total points of reports, etc., 65 or higher (out of 100 points).
C: Achieved 55% of goals and obtained total points of reports, etc., 55 or higher (out of 100 points).
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None during exam period
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For any questions, contact your supervisor.
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(B) M- IS RMABOEFEERMNTREN EELRM-JNSFOER- CAMNBZARMICERL, REMICERATESRN

(C) CHEEDMBERHNISERESE-HERFERSN LHERAONBORECIIARFARICHT HHEREZATL, HEMEDFTEILE
& TRERBRTEDREN

D)ERMIBNWTERTERREN 032/ —2av DiHX, OBERVFERATTZBELT, BODRRAPCEALLEZEDORNMNMIENT
MEMITKREL, 2032a=4—3 F 58N
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Mechanical engineering, Mechanical system design, Materials and manufacturing, System control and robotics, Environment and energy
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BETZ2ROEMESFICHTIERMORFI?ETOMBZEES TS, IS —HAOWMBZITICLICEY, BLESEBRTITHICOTFDS
CENHLVERE, MERRA, REFEKRA, HWH, TLELT—2av hEHITOT2.

Knowledge from fundamental to advanced levels are acquired in each research field of mechanical engineering. Abilities for problem—-solving,
problem—questing, and judgement, and presentation skill are polished up at seminar of this class.

BEONE
PREEITHEDOANREHRETS.

Content of this class will be set in each laboratory.

FE-HENE
BEEORBLEE T HLLDIC, REIDABITOVTTFRAMNEESEICFELTAIL,

Preparation for next class and a review after each class are carried out.

EEH A
(BT FRE) S LU BLATHRE BEIHER ORERE

Subjects of mechanical engineering in undergraduate and graduate courses

BEEICHISAEER
MEEEITKET 2.

BEEICHISAEER

ER AR

) BARSBFICEVTHREXRITT AOITMELGEBRIOERFICEEZTOMEEERT 5.

(2) XD NBZEREICIEHEL, WmICHBNTES.

Q) XORBFEEESE, HLOEERAZEIETES.

(1) Knowledge from fundamental to advanced levels is acquired in each research field of mechanical engineering.to perform research.
(2) Contents of literature are understood and presented accurately and briefly.

(3) Problem—-setting is found by developing content of literature.

RO FEE(EHIRER., BELR—FSOEMN S JUFEEE
AGERBEETRTERLTHEY, HhOTRAMLAR—FDOEF A (100 SiFER) A 80 MLl E
ERBEE 65%ERLTEY, LR—rDOEF R (100 miER) A 65 mLLE

ERBEE 55%ERLTEY, LR— O EF /R (100 siEaR) A% 55 MLl E

Achieved all goals and obtained total points of reports, etc., 80 or higher (out of 100 points).
Achieved 65% of goals and obtained total points of reports, etc., 65 or higher (out of 100 points).
C: Achieved 55% of goals and obtained total points of reports, etc., 55 or higher (out of 100 points).
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None during exam period
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For any questions, contact your supervisor.
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(C) CHEEDMBERHNISERLSE-MERMFERSN LHERAONBORECIIARFARICHT HHEREZEAGL, HEMEDFEILE
& ENERBTEDRES
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Mechanical engineering, Mechanical system design, Materials and manufacturing, System control and robotics, Environment and energy




(D31010030)$8 & $E1E B K&k [Seminar on Interdisciplinary Research]

#BEAEX4A] 15 & B 2R 4% iR [Seminar on Interdisciplinary Research]
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New technologies are often developed from the combination of different disciplines. It is clear that successful interdisciplinary efforts require
mastery of specific competencies. This course will develop a student’ s scientific and technical knowledge in which researchers from different
disciplines. If such competencies are explicated, it might be possible to enhance researchers’ abilities to develop the next generation in
interdisciplinary scholarship.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

BEONE
F1EHBEERFZERICIIEEHAARERIOERMEFICHT AT VREEE LU PERRAE

F2E-F 16 ADSHM 10 BEE: 2—3ZDNRFEFEND, BONEELTOIHANS, MIREXRTTHLTELIHERCREDR
RAZE2HR (AL BBEDLIALNT—RAVMERAL, 20 SEEOHKREEZHITTRER - RALEER, EREFBOREATFITOVTHERD
ErFEL 20 HIEEE

FE2E-F16EDNIL05EAEE: ERMLODBRICIIFE(N RAD5R)EHLICLE, EABEHMRICET 2T RAviay

In this seminar, doctoral course student of 2nd year will make a presentation to other D2 students of different research fields, in order to
obtain the research ability to integrate varieties of research fields. See the schedule.

1) Presentations

In this class, each student will make a presentation to other students of different research fields.

So the student who do the presentation will prepare the outline for approximately 2 pages (A4) , and make a power—point.

*Supervisor will come and check his student’s presentation, if available.

2) Title and abstract of presentation

Not only D2 students, but also other students are welcome to attend the presentation.

So please submit the title and abstract (200 words) 3 weeks before your presentation to Academic Affairs Division.
We will post it on the bulletin board inside the campus.

3) Report you will submit

You will be requested to submit a report after each presentation to your supervisor. As an initial training to create a new research project,
students will work to make brief summary of a topic from other student’s research filed with the goal of creating research project. And
students will complete a research proposal that will be integrated from other scientific field and their own research filed.

4) Schedule of your presentation
Please check the schedule given before the semester begins.

5) Absence from the class
Basically, you have to attend every class.
If you need to take absence due to the sickness or conference, please discuss with your supervisor what you should do instead.

FE-EERE

BEEH A
LEZEROEMBEERE KLU BELERE

HHEBICHETIHESE
L

BERICHISMAEER

b354=F:
BOOMREMEROBFLTZEICTHOMAYPTEGHBATEHIENTED. SHITESDEMNDLEVHEEO B ETHNIEESE THERRE
EBTIEIRRANESICDOITS.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
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and issues and also appreciate the unique advantages of integrative research and learning.

BEOFMmZ(EHRE., RELR—IFE0EMNBJVMmES

BHELTERINDIZERRNS, 1 DULOZERREZERL, B5OHRLOESATHL, ARETHNIEESORRIZEDLSITT—F
NV TEDNIERBLLT, 1AL RBEDLR—IEZBEERBICIREL, ZOLR—MMI&YEEHREHIREMIZHIERT 5.

A:80 Rl E . B:65 mLAE, C55 ML

Your supervisor will check your report, and submit your academic score to the member of Academic Affairs Committee at the end of semester.

EHFRER
LR— TR
By report

TR

ZDith
E—-mail: uchiyama@me.tut.ac.jp
E—-mail: uchiyama@me.tut.ac.jp
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FE-BHIZBAREOAE

(C) CEE DMBE AR SERSE-HRMAFEESN LHEEOHMBOEEICIIARFARICHT HHERERFL, HEREDSEILE
& ENERKETEDRES

DOEASMIBNWTERTESREN -0/ —2aV NRX, OBRVFERATTZELT, BSOS DRRPEALGLEZEDORNMNIENT
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HBARFEXA] & HIE[Ethics for Researchers]
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FEEH BiEA1 EERARKE K 1~1 BEH 1
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EEEZ BRI EER EAER D1
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BExOEE

ABREZEL HRIBEZTSRZRENS . ARELLTCOTHRELHARICE TIMEBLOFREEESLETHREREORNELZEMRL.
BIAL-MRELLTEBFBIANTERNGEEEZERSE S,

Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical problems; lead students to
think independently and exercise normative consciousness of research ethics through ethics education in research in accordance with goals of
scientific education and research and characteristics of individual research specialties

BxORNE
BHOHEDNLUTONBETERETI. BEFEIFRI LIRS,
g1@E:AorAFH3Y
HEEMEBLIA, ? BEREBZENBLEN?
F2E:-AROMELERE AROBBETFIRELO, MEHER, REREHL EEME, EFET
FIE: AT —LK-avtUh EAERRE T2ORE-EE-LE FRTETS,
SFHEH, PI
FARHARBRRER, A—H—> o7, THEULGRR, EEE ERAHE
F5M:AVTSATUR, BIEBOREFA, E7LEL—, REDEE, MEFEDHLEESR,
#HELOXEE TRIIVIaFIL
%6 E:BHIHE 1
THE LAB(A V359 T4 2alb—2aV) &40, LIR—MIL TR
%70 EHHEK 2
HRBIGTORFBNET1RAvI 3y
% 8 [ HiRHER
Several faculty members give lectures as follows (order of lectures may differ based on the class):
1Introduction

What is Ethics of Researcher? Why is ethics education necessary?
2)Value and Responsibility of Research, Freedom in Research and What Is to Be Protected,

Conflict of Interest, Security Export Control Policy, Legal Compliance
3)Informed Consent, Protecting Personal Information, Collecting,

Managing, and Processing Data, Research Misconduct, Duty of Confidentiality, PI
4)Presenting research results, Authorship, Improper Presentation, Copyright, Joint Research
5)Compliance, Improper Use of Research Funds, Peer Review, Guiding Younger Generations,

Prevention of Research Misconduct and Whistleblowing, Dialogue with Civil Society,

Professionalism
6)Case Study 1

THE LAB (Interactive Simulation), and submitting the report.
7)Case Study 2

Case examples at a research scene and discussion in the lab
8)Examination

FE-EERE
BEDEREAREEETHLELIT, READARIZODVWTHERMEESEICFELTSISL,

Students will need to refer to their textbook to prepare for and review each lesson.

EEH A
BRI EP, BifiERE

Philosophy of Science and Technology, Ethics for Engineers

BEE1 - £ HEORLLEEDOHIC ISBN 978-4-621-
08914-9
£E5% BAZMIEES | kR | AEHR Hi R4 2015
YHEBICHETIHEEE

PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf
PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf

BERICHTSMEER

ER AR

RETHBZSRIHLEL, RESHEFBZHEET 510, KERPEISHLT, EXSFOHMEICIECT, HEREMIEBICET 58 RUEM
L5215,

To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding research ethics in
accordance with characteristics of each graduate student’ s research specialties.

RO Al E(R PR, RELR—MNEORD)E JUVEHiliEE




[EF@R] #ARELER (40%) + L 7R—F(60%)

FHBEEIS N TOERICHFELBIZDE, TROEEICKYFHET 5.
A ZRBEEEL2TERLTEY, MORHBRELR—FDOEE R (100 AiER) HY 80 mLLE
B ZREEEHMAERLTEY, A OHBRELAR—FDEE R (100 SmiER) HY 65 MLl E
C:EMBBREFNLULERLTEY, N OHBRELR—FDEET R (100 RiFHR) A 55 mLLE

[Evaluation method] Final exam (40%) + Report (60%)

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained 80 points or higher (out of 100) as total score of both exams and reports

B: Achieved most goals and obtained 65 points or higher (out of 100) as total score of both exams and reports

C: Achieved more than half of specified goals and obtained 55 points or higher (out of 100) as total score of both exams and reports

TE HASER
EHARRERE

Examination

ERIA R

ZDith

ELH B LER

R FREE (§8$E) : C-101-3, hara@rac.tut.ac,jp

IR /A :C-101-1, hisashi.fujiwara@rac.tut.ac jp

BJIl IEXN:D-101, masatomo.shirakawa@rac.tut.ac.jp
W)l #832:D-101, h—katsu@rac.tut.ac,jp

KABR [BF:D-101, okubo@rac.tut.ac jp

Instructor contact information:

Kunihiko Hara (Chief) : C-101-3 , hara@rac.tut.ac.jp
Hisashi Fujiwara: C—101-1, hisashi.fujiwara@rac.tut.ac.jp
Masatomo Shirakawa: D-101, masatomo.shirakawa@rac.tut.ac.jp
Hiroyuki Katsukawa: D-101, h—katsu@rac.tut.ac jp

Yoko Okubo: D-101, ookubo@rac.tut.ac jp

DT IHLR—D

A I4RTT—
e—mail 7 & ThERF 21413+ 5,

Anytime through email

FE-LHIZEAREOAKE

BB TFER
(ABIRE-HMEBELTOELWMAERLMSE BIRE-BRFEELLTCOEMN-RENETZEEL, AEOEE-BR-BUAOB AN
RIZBITHRMBIREERE - fRR - 51T SRS

F—7—F
HREGE, MBHER. EFET. BRFETA. THERHE. T2 RERHEE, EFE. J0ozviaril

Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,
Copyright, Professionalism
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FEAFEXA] i X T L4 iR [Advanced Mechanical Systems]

BERIES D31030010 %) I FER BRWE BESIN

it IS IEAEE H2~2 B 2

REERE ARERIFHAERIBLERHZE HBRER 1~

FEEE B I FER BASER D1, D2, D3

EuFBE[O—IFRED AF &, BRI BEE, T B, FEP EE Shozo Kawamura, Tadaharu Adachi, Yoshinori
Takeichi, Tomohiko Ise
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The class aims to give advanced knowledge on solid mechanics, vibration engineering or tribology.

BE2ORE
18 XEBEROHAFUX

% 238 —4 B G EE)

BEMPRBORBICELTRHFOIN YIRERERT S F2ER BHTHICHTIRHDOR/IOLE2—E TV, HEMLHM OIS
ICET SEBOET VUV ICHT HERERDD.

FEVIR RBIE, BMEBOET T EVIaL—av .

¥ 5—7 8 (BB

MHEPZECEFRAZICEALTREFDINEVIREEERT D KR2EE, BARAZICETIRFOBIOLE 2 —F1TL, HHOEBEDH
FAORETCRET REMBEFEND.

FEVIRBARAE, HHOBBNEYE BHEROT IV

E8—10B(MHELR)

MHEZZECISAROC—OEBICELTRFOIN VIREZEERT 5. RF2EE, MSAROC—ICETIRFOBIDOLE2—%1TL, H
BERAOHBERDOREICHATIEBRERDD.

rEVIR: MSARRD—, BBEMR, REEE BEREE.

F11—13 B(REEEE)

BEDOBBERCECHRBICELTCRFOINVIREERT 5. F2EE, RBIZICETIRFOHBIXOLE 2—E1TL, HEHOH
WEROIRSICEIT IEBRERDS.

FEVIR IRBIT 2, IREIT 22T, HEBERS.

F14—158: 2K THR
01 week: Guidance of this lecture

From 02 to 04 week: Prof. S. Kawamura

Vibration engineering of machines and structures is lectured with current topics. Each student is assigned some examinations, and/or reviewing
current papers related to the vibration engineering, and must present them. Practical modeling and simulation of structural vibration are
understood through discussion based on the presentations.

Topics: Vibration engineering, Modeling and simulation of dynamic phenomena and so on.

From 05 to 07 week: Prof. T. Adachi

Mechanics of solids and structures including materials science is lectured with current topics. Each student is assigned some examinations,
and/or reviewing current papers related to the mechanics, and must present them. Practical mechanics and design of engineering materials and
mechanical structures are understood through discussion based on the presentations.

Topics: Mechanics of solids and structures, Mechanical properties of materials, Designh of mechanical components and so on.

From 08 to 10 week: Prof. Y. Takeichi

Fundamentals of tribology including materials science are lectured with current topics. Each student is assigned some examinations, and/or
reviewing current papers related to the tribology, and must present them. Practical lubrication engineering and design of sliding mechanical
components are understood through discussion based on the presentations.

Topics: Tribology, Lubrication engineering, Surface properties, Wear of materials, Tribological coatings and so on.

From 11 to 13 week: Lecturer T. Ise

Vibration engineering of structures and machine elements is lectured with current topics. Each student is assigned some examinations, and/or
reviewing current papers related to the vibration engineering, and must present them. Practical data analysis of vibration is understood through
discussion based on the presentations.




Topics: Vibration engineering, Vibration data analysis, Machine elements and so on.

From 14 to 15 week: Discussion

FE-HERNE
BEOEBENREET T HLEDIT, REDARICODVWTTFRAMEESEITFELTSIL.

Self-preparation and review are necessary.

EER A
E—FENTER, O—25 (730X, HRNZ2ER EREREIZ2EEZ2OELRENE)

Fundamental knowledge on solid mechanics, vibration engineering or tribology.

BEEICHISHEEE
BEHERMT S

Handouts will be prepared

SERICHISAEER

b-34=F
- EEYORE, #8 HEFEOAFITELT, BLLALOREN-FHERE RURHOMRENELERT 5.

get advanced knowledge on solid mechanics, vibration engineering or tribology.

RO AR HFEER, FELTR—FEOEM S LU FHEEE
ERBEOREEZFEBELR—I00%0)IZ&>TEHET 5.

BRELAR—MI&DBAN 55 AU LEDBELTEHRGERBZICEELLETS. BHEBRICE > TERDEELHTRTS.
FT4H A:80 mEAE(100 i)

£ B:65 ML E(100 R )

FT4Hi C:55 ML E(100 M)

Method: A comprehensive report(70%) and discussion(30%)

Level: achievement in the case upper 55 points.

Level A: upper 80 points, Level B: upper 65 points, Level C: upper 55 points

EHIFRR
LR—TEE
By report

E AR

ZDfth

SATAF FE & - D-404 - 6674 - kawamura@me.tut.ac jp

JB 3L FK5 - D-305+ 6664 adachi@me.tut.ac jp

i #2 - D-304- 6663 takeichi@tut,jp

{REAE E - D-403+ 6673 ise@me.tut.ac.jp

Tadaharu Adachi: Room D—-305, E-mail: adachi@me.tut.ac jp
Shozo Kawamura: Room D—404, E-Mail: kawamura@me.tut.ac.jp
Yoshinori Takeichi: Room D-304, E-Mail: takeichi@tut jp
Tomohiko Ise: Room D-403, E-Mail: ise@me.tut.ac,jp

D JVHLR—D
YFIZEL.

FI4RT7T—
E-mail CHEERZITEAHES.
ask us by E-Mail

FE-LHEIZEAMEDOAE

(B) EmE - ISAMNMBOESERRMERGESN EEC2M- B2 FOER - ICRANBEERMICESL, REMISERATESREN

F——F
w0, BN, A

solid mechanics, vibration engineering, tribology




(D31030020) i T 574 1 > ¥ &R[Advanced Production Process]

#B4AEX4A] NI FH A 4FiRlAdvanced Production Process]

BERIES D31030020 %) I FER BRWE BESIN
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RIS EHOFKELLLIC, BIERITENEEIZD B CRAIERAINDLIICTHS>TE . RERITEICIE, E0E BERERZE BERE
REGENHY, TNODBRBICOVWTERT L. BICHREREZNERWLEEGHTHETESLO, ARERZZFLELTHBAZTS. F
f=, BIEBTOEHFEDOOICEEMNTICET52EBRMHOERF M, ABRA, BELERE BHMIMREREICOVTHERRTS. (8
ERE-N-e:i))

WM ERLER - EFT/INM1REEEELI=Y/490-F /T /31 X (Micro/Nano Electro Mechanical System, MEMS/NEMS) [ZE89 A8
BHHRBETHRAIZITHON TS, REEKRTIE, MEMS/NEMS RFEDOTNARERBTE-DICRBEELREZTHNIVI T4, TYFUY,
BIERRK, BEEM, v //0-F/ESEMIEM, 3 XREI//0-F/BERIREMEEDT (/O U BiiOER ERERDF /TS
ZUUEHMORBLEEEERT S T, INOOMIEMEEALTT A RERD-HOOTAEREEHMNTAIMBETHT 5. 51T,
BROIAYA-F/TIF1I— DR REBEEFE T HLLELIC, (/0 F/BETOYMEZER TS, (B LH, kFH)

(Prof. Mori and Prof. Abe)

With the recent development of computers, numerical methods tend to be used in the field of manufacturing processes. The finite element
method is mainly explained in this lecture. The finite element method is widely applied to engineering problems such as solid mechanics, fluid
mechanics, etc.

(Prof. Shibata and Prof. Nagai)

“Micro/Nano Electro Mechanical System (MEMS/NEMS)” can be defined as miniaturized systems that consist of micromachined sensors,
actuators, passive components, and integrated circuits (IC) for applications in micromechanics, nanoscience, photonics, bio—electrochemical
systems, and so on. The MEMS/NEMS fields have been one of the most exciting technologies during the past decade. the objectives of this
course is to introduce fundamentals of conventional micromachining technologies and the—state—of-art nanomachining technologies, and their
application in the development of MEMS/NEMS devices.
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RN

1EE EHEHEMRITEOBM: Z50% ARERE BEREREZOMPE, V2aL—3avDETH
258 BMZEOEDEK BMCEOWMHARERX. EHEL, 2RTESE

3EE EWHENPOEBRKX SRTEH OTH, BEEEROERR

4:EE HEHEARERZN):SAMER, EMNSMEVTH, IGHLHRA

588 BHEARERZQ:FRANOHEL, BREGOWE

6EE BHUEMOBRERE BHIE BEHARERE RNEHERERZE
7EE BEMNIO):£ERMBOEREYE RBERR

SEE EMHMMIQ2):HBEEER BHEmItRRE

HY LM, kFH

9B MEMS/NEMS #%:&

1088 I+MIVIST4, DIVRIVFUY, RSAITVFUT

1188 WENSHERESEPVD), E2HSREHEEZE(CVD)

1288 HHEBEEL(OH-EF), B, BEAEM

13BE REYAVATL=UY, NLORAUARI =Y

1488 <408 F/ESEMIHM, 3 RTVI S T8

158 YAURF7IF1T—4ERT—)LE|

1658E BmEWMDIAID-F/IP =25 Hiff

(Prof. Mori and Prof. Abe)

1st week: Numerical methods: discretizaton, finite difference method, finite element method and boundary element method (EUEZHT% : BEER
i, =20k, ARERE BERERE)

2nd week: Finite difference method for heat conduction: discretizaton of differential equation governing heat conduction, calculation of
temperature distribution (BMEE D ZE 7% BMEEWM D AEX OBEL, BESHDFE)

3rd week: Basic equations in solid mechanics: three—dimensional stress and strain, equilibrium equations, constitutive equations in elastic
deformation (A N ZDOEER 3 REEH-VFH, ISHEVTHDBER)

4th week: Finite element method for elastic deformation (1): triangular elements, distributions of displacement and strain (BE4ZERZ DB RESR
FOIARER, TS HEVTH, LHEERAN)

5th week: Finite element method for elastic deformation (2): equilibrium equations of nodal forces, treatment of boundary conditions (B4 ZE#2
DEREFRZQHRANOHE, BREGDOLE)

6th week: Finite element method for plastic deformation: plasticity, elastic—plastic finite element method, rigid—plastic finite element method (¥
HEROBRERZ - BHEHZE HEHFARERE NEHARERE BHEZROAREREZERFHOLE, 5V DOFEEX)

7th week: Metal forming(1): deformation behaviour of metals, forming limit (BN T(1): EBIRM B DO ER4FE, BFER)

8th week: Metal forming(2): lubrication and friction, forming tests (BB AN T(2): if & LR, BN I HRERE)
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(Prof. Shibata and Prof. Nagai)

9th week: Introduction of MEMS/NEMS

10th week: Photolithography

11th week: Wet etching and dry etching

12th week: Physical vapor deposition (PVD) and chemical vapor deposition (CVD)
13th week: Plating, electroforming, and bonding process

14th week: Surface micromachining and bulk micromachining

15th week: Microactuators and scaling law

16th week: State—of-the—art in micro/nanomarching technologies

FE-HENE
BEDHEBENREEE T HLEDIT, REDARIZDVWTTFRMNEESEITFELTSIE,

Students are required to prepare and review each lesson.

EER A

B F =f

MHRAZOEBRMBNIBLETHS.

{HE5EH, KF

BEMIZ, I(4OOIL U %0 MB- L2 EBMEISIVETHS.
(Prof. Shibata) Advanced Microfabrication Technologies

Mori: fundamentals of solid mechanics

BEECETIMERE

Y%K B

T NEERTT .

HE 5, kHF

BEDHRELFEALLED. BREHBIUVEEEHER—LR—DEICEHTA0T, FEMRILTERICEST52L

handout

BERICHISMREER

ERER

B K B

BEFTEOREBLEARNEOARERE, BEMIIZOVNTEERT S.

HE 5, kHF

UTFORA90-F /3 =00 B0 BEMEEZET BT 5.
(DEXRWNLGEIAOTL VT EMTORBEFENEETES.

(2)REMDF /I T B O RBLBENBRTES.

(NEHDOIAIOTL =V EiEHA AL ETHELT NI RADTOERFH N TES.
(M)A TFHF 1T —2DFHEREBERT— LN EETES.

RAEOSEE(EHAR. BELA—FEOEMBLUHHESE

B K TF

#EOREEHL, TOLKR—NMZKYEEET 5.

$EL LW, kHF

FRELHR—F(100%) TEFHET 5. RELR—FORNEIL, MEMS SBOXEBEOZ MR XERA CTRNEEELHTRE (A4 R5~10 BIEE)
AERBEFTRTGERLTEY, hOLR—FDOEE A (100 AiEm) A 80 MLl b

ERBEEESDOERLTEY, M OLKR—DAEET R (100 SiFEs) AV 65 mulE

ERBEEE2DERLTHEY, M OLHR—DEE R (100 SiFEs) A 55 mul bk

: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

: Achieved 65% of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).

OW>» O

: Achieved 55% of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

ERRAR
LR—FCRIE
By report

E R

ZDfth
FRaE—ER: D-606, AfR: 6707, e—mail: mori@me.tut.ac.jp

Ken—ichiro Mori: room D-606, extension number: 6707, e—mail: mori@me.tut.ac.jp

DT IHLR—D

http://plast.me.tut.acjp (Fx. &LER)
http://mems.me.tut.acjp/ " shibata/class/micromac/mems.html (56 @, K 3)
http://plast.me.tut.ac jp (Prof. Mori and Prof. Abe)
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http://mems.me.tut.acjp/ (Prof. Shibata and Prof. Nagai)

FI4RTT—
#BEAEAR 17:00~18:00
Mondays from 17:00 to 18:00

FE-ZHIEARLOAR

(B) EHa - IS AMABOEB S LA RNE RN EELRM- RS HOER- ICAMNBZARMICERL, REMICERATESREN

F——F

EEH%, A, ARERE BHMI, MEMS, NEMS, 490XV =Y, 5/ =0, JHMNIVTST4, TVFUY, BERR,
AR, <490 F/BEEMI, I(YAT7 I F1T—4

elasticity, plasticity, finite element method, metal forming, MEMS/NEMS, PVD/CVD

.11.




(D31030030)4 EE N T 45 Efi[Advanced Manufacturing Processes]

FEAFEXA] 4 E N T 4FiR[Advanced Manufacturing Processes]

FHEEIES D31030030 %) BRIFER BIRBE EiR

FEEH BT EaRER K 2~2 BEH 2

REERE ARERIFHAERIELERHZE HBRER 1~

FEEE B I FER BASER D1, D2, D3
HUFLBE[O—IFREE] | B8 ER ZTH FIHA FE S #1IL 5= Masahiro Fukumoto, Toshiaki Yasui, Masanobu Izaki, Seiji Yokoyama
>N g MEC_DOC74020

BEOBRE

(MHEETF)BBBERAMHOBER LOL-OORAFERBEMASVICKBENGE OBKBELTEELRRAZR LTV S EERBIRM
HOM R, FREMEOVICEHENMEISONT, BRYE, (L2RAPITIMMLTES, Fz, NLIMNHBIR OO DOYMELE - B8R
RIZDVWTEY, TNEISATERLNEE /I HLEHNET S,

(FEEMIE) RRHBEEMBOESNMIICET RS LVCERFREICOVT, HICKRENIZEERARDRIRICETEIEVIRERR
BIG, TROIRIZE RS S, F-EH. EQEEREESA. ChITHT IRANTENE-RRLTHL,

1. Production and manufacturing of materials

This subject incorporates the solid state physics, chemical thermodynamics, and transport phenomena.

Students will learn coating process and properties of coated materials to improve performance of materials and to prepare solar cells, and so on.
In addition, students will learn physical chemistry to produce steels and to use steels at high temperature.

2. Joining process

Students will learn principle and practical technique of newest joining process, especially, surface manufacturing process. This subject
incorporates the mechanics, solid state physics, chemical thermodynamics, and transport phenomena.

BRORE

1. MHEAE IS -8 RICBIT DR NS (FIE)

2. MBS EI¥2 - E8EEICS T 5EAYE — B FiH (FE)
3. MBEETISI—EEEIEICH T IEAYE — & (F1E)
4. MPEEIZA—YINERTOVRIZKZEMEED RS R (FIE)
5 MEEETPS—&AE HBLSRAGEL)

6. MPEEIF¥6—ERASRME (L)

7. MHEEEIR7T—HEMHEETOEX#EL)

8. MHPLEEIES—FRE)FAUIL(HEIL)

9. EAMIFE1—#mEER)

10. BAMIZ2-HFHRBERLTOERLEERE(ER)
11, BAMIFEI—NIILIESRERTOER (BA)

12. HEAMIP4—ASEEMNE DRATRETER(BAX)

13. EAMIFSRESOLA—PVDECVDHER ()

14. #HAMIS6—PVD-CVDD AR (R FH)

15. A IMIF7—PVD-CVDD R F I (L)

16. LiR—RERK

B wBRE
EEOBENEEEET SLLHI, KAOAEIT OV TRAZHEESEITFBLTARIL,

wE
BE-LR—REEEERT.

1st week: Production and manufacturing of materials 1 = Chemical thermodynamics for aqueous solution.(Izaki)

2nd week: Production and manufacturing of materials 2 — Solid state physics of inorganic thin solid film (electron theory).(Izaki)
3rd week: Production and manufacturing of materials 3 — Solid state physics of inorganic thin solid film (crystal).(Izaki)

4th week: Production and manufacturing of materials 4 — Preparation and application of inorganic thin solid film with the process of soft
solution.(Izaki)

5th week: Production and manufacturing of materials 5 — Fundamentals and application of evaporation .(Yokoyama)

6th week: Production and manufacturing of materials 6 — Metallurgical reaction at high temperature.(Yokoyama)

7th week: Production and manufacturing of materials 7 — Iron and steel-making process.(Yokoyama)

8th week: Production and manufacturing of materials 8 — Resource and recycling.(Yokoyama)

9th week: Joining process 1 — Introduction. (Fukumoto)

10th week: Joining process 2 — Processing and its principle of Preparation of particle distributed composite. (Fukumoto)

11th week: Joining process 3 — Bulk joining process. (Fukumoto)

12th week: Joining process 4 — Frontier and new development of spray forming. (Fukumoto)

13th week: Joining process 5 — Introduction of surface process, PVD and CVD. (Yasui)

14th week: Joining process 6 — Fundamentals of PVD and CVD. (Yasui)

15th week: Joining process 6 — New development of PVD and CVD. (Yasui)

16th week: Writing reports

FE-EERE
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Review after every class, and read the text before next class.

EEEA
MRUZBE T ERMMBEERLTNAIL
FEHIFERMABOMEEMIF IBLVITREATOER TR, THHEE)

Joining process, surface process engineering, materials science, Physical chemistry of materials.

BHEICHEITIMEFE
BHERNBEDT) N ERTT S,

<BEHE>

[(ERMHEETLF]

T. Rosengqvist: Principles of Extractive Metallurgy, McGraw Hill
[(#EEMIZ]

REREICETIRAERARSIHE, TRERBERI, AT
- EREMRL, (FSATL—T12Y ), BEE

SEHE, [RGB IE], EREKR

Text will be distributed.

SEE F4 Principles of Extractive Metallurgy ISBN 0470115394
54 Rosengvist H it Tapir Academic | HEREE 2006
Press
SEE?2 £ Growth and Transport in Nanostructured Materials: The | ISBN 3319246704
Fundamentals of PVD, CVD and ALD
EE54 Angel Yanguas—Gil | H et I Springer H b & 2015
BERES B4 Solid State Physics ISBN 0123850304
54 Giuseppe Grosso, | HihRtt Academic Press H & 2013
Giuseppe Pastori
Parravicini
BEBRICETHIMERE
ER AR
ECTRERCHT SEAEBHE
[(ERMHEEETR]

‘ERORERBELETIRE

ERE EE, RER, oH, BEEL
RISOFEHEBHRRLEORICEE
CBRERICE DI, VYD)V Ol EERE

(#EAMIZ]

B/ EIIVIREBMHREOEESRE. #ig
CRIEES EAETOEROEY. RIE, g

B, EEANOKREBETO RO, [RE, #iE
ERMEEEM R EEHBR O S TEESE
CBEERMICB TS FEHEHTREOMSLEEHTDRE
TSR DE R TEE B

1) To understand crystal structure and electron state.

2) To understand evaporation pressure, activity, pH, electron potential.

3) To comprehend equilibrium and kinetics of reaction.

4) To comprehend urban mine and recycling.

5) To understand principles and mechanics on joining of metals and ceramics.

6) To understand principles, mechanics and characteristics of preparation process of thin and thick film.
7) To understand mechanical properties of composites

8) To understand how to vacuum and mean free path.

9) To understand generation of plasma and its application.

ROl E(EHRR., RELA—EORMNE SUHmEE

A REPIRE RE(10%) BIUKRKLR—FDRNE (90%) THHET %,

IR RAMICT R TOBRICHBELBICDETROKLIIEHET 5.
AEZEREEERNBEOTATEERL, M OLR—F EEREOA =N 80 mLlE
B: ERBZEMMWBED2DZEML, MOLKR—, EERBEOE RN 65 ALE
C:ERBZEMMBED 1 DEEML, MOLR—, EEREOE RN 5 ALL
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Each instructor will give students assignments. Average score is used for evaluation.

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of reports, 80 or higher (out of 100 points).

B: Achieved 80 % of goals and obtained total points of reports, 65 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of reports, 55 or higher (out of 100 points).

EHFRER
LR—+ TR
By report

TR

Z0fth

{#I5F B 45 (EF B D-505, AR 6694,e—mail:m-izaki@me.tut.ac.jp)
&I = (ER2 D-507,/9#%% 6696,e—mail:yokoyama@me.tut.ac jp)
BAE R (5B D-503, AR 6692,e-mail:-fukumoto@tut.jp)
ZFHF|BA (582 D-601,9#% 6703,e—mail:yasui@tut,jp)

DI NVALR—D

A I4RTF T—
e—mail [CTHERFZ(H13(F5

Any time, but inform us your visit by e—mail before your visit.

FE-BHIZBAREOAE

(ABIRE-HMEELTOELWMAEREMSE BIRE-BRFELLTCOEMN-RENEXZBEL, AEOEE-BR-BUAOH AN
RICBITHRMHIREERTE - R - 513 SRS

(B) EmE - SAMNMBOESERRMNERGEN EEC2M-ENS2FOER - ICAMBEZERMICESL, REMISERATESRN
(O)RHEEOMBEARNISERSE-HRMAREN LEROMBOEREICLIARMRIIHT HHEREARFL, HRAFEDOIEILEL,
ETNERBETED8EN

A broad range of expertise and the ability to carry out technological development in materials and manufacturing.

F—0—F
UHALIL, ML, BHRE, BEASRG, BAMT, RERE. B, FSAT0wR, F5XIT0L Y

thin solid film, coating, evaporation, activity, spray forming, transport phenomena, thermodynamics
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(D31030040)# $} T =245 &R [Advanced Materials Science]

HBARFEXA] ¥ T2 4% %[Advanced Materials Science]

HERIES D31030040 %) MHITFER BIRWE 3
A= % IEAKE &2~2 B 2
REERE ARERIFHAERIELERHZE HBRER 1~
HEEE BHIYER FRER D1, D2, D3

HYUHBE[(O—IFR | =@ B2 Fa &—, /MK EF Hiromi Miura, Yoshikazu Todaka, Masakazu Kobayashi
2l

Fo\) g MEC_DOC74020

Bx0EHE

HHEERENDEENEZF > THEAL TR L TRE LA SHME - RIEICHT 2B OM AR OB LMRAREMHZOISENIETBL, &
BATEDLSICT B, T, HIERER, SHMEZEBRNTEMOEROLECELSERTEDRIZT D, SHIT, FEBEME-BEMEIEZFOIY
DABEHIE T 5 ETHIEOHIE, BIESITEONTVDIENS, BAOMBICHTIMERTORE, B, 5L, BERBRO-HD
TOEREEEMFTTES,
Learn knowledge and application about strength-fracture and problems* solutions of materials’ microstructures on the base of material science
necessary for safe and reliable usages of materials. Learn methods for experiments and the evaluation on the base academic understanding.
Learn mechanisms of manifestation of functions and properties in relation with processing for the manifestation, because controls of properties
and optimization of structural*functional materials are now carried out.

BxONE

Ist: AVbAZ ISy (MEOER - BE-BEFHHEZOMRBR) (Zi#)

2nd: SR8 CHEHE BOSFTE (Z58)

3rd: IR E SR CHRBIHIE I (Z5/H)

4th: BB RCHBHIE T (=)

5th: FRRE &R SR BRI (=5#)

6th: MRS/ OB O FHE S AR 1 (BRETH) Vh#K)

Tth: #ESIOMBOFTFEEBET2(A A—=22T, MEYTST4) UMK)

8th: # I/ DR O FFE LB (EBRLE, TT)T) UN#E)

oth: ME /OB O ML AR 4 (KRG LAENT) (VDHK)

10th: # =/ DB O T LR TS (R EHEBARN) UI#K)

1th: #FHBERFE 1 (BE KRFRBOER) (F&)

12th: H RS 2 (KER, £B0EE, RFOBE) (Fa)

13th: M FHHAMF 3 (NTHE, B8, R HER) (F&)

T4th: HFBRES 1 GRIEHEE BOE-MI70+EX) (F&)

15th: M HBEE 2 (EA-EHBFR(EHEREEFRIB)) (Fa)

16th: LAR—MMERL

1st:Introduction (deformation, fracture and micro structural control of materials and the recent related topics) (MIURA)
2nd: Microstructural control and improvement of mechanical property (MIURA)

3rd: Dynamic recrystallization and micro structural control I (MIURA)

4th : Dynamic recrystallization and micro structural control I (MIURA)

5th: Static recrystallization and micro structural control (MIURA)

6th: Evaluation and analysis of material Microstructure 1(Synchortron radiation)(KOBAYASHI)
7th:Evaluation and analysis of material Microstructure 2(Imaging, tomography)(KOBAYASHI)
8th:Evaluation and analysis of material Microstructure 3(Image processing, modeling)(KOBAYASHI)
9th : Evaluation and analysis of material Microstructure 4(Orientation analysis)(KOBAYASHI)

10th: Evaluation and analysis of material Microstructure 5(Texture analysis)(KOBAYASHI)

11th: Microstructure of materials 1 (Structure, Lattice defect) (TODAKA)

12th: Microstructure of materials 2 (Phase diagram, Solidification, Diffusion) (TODAKA)

13th: Microstructure of materials 3 (Deformed structure, Recovery, Recrystallization, Phase transformation) (TODAKA)
14th: Strength of Materials 1 (Strengthening mechanism, Heat treatment* Deformation process) (TODAKA)
15th: Strength of Materials 2 (Plastic deformation and microstructure) (TODAKA)

16th: Term—end report

FE-EERE

Self Preparation and Review are essential.
Self Preparation and Review are essential.

BER B

B3 #HOMBLIMI, HEHELE

B4 MEMEREMTIZE, BEMEE, MHEEN

M1 AMFEHREEFE, MEHERERIE T E

B3 D+ ¥ EHNT (Materials and Processing in Mechanical Engineering), £ $}432{t %
B4 MFEMEFEMETI S, #B:E&EH #5 (Structural Materials), 1 FHEEHT

M1 A EHREESE, #EEEHIE T 45 5% (Advanced Materials Function Control Engineering)

BHBICETIHEFE
EERENERMT D,
The text for lecture is distributed.

BsE®R =242 Recrystallization and related annealing phenomena ISBN 978-0-08-
0441641
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EER F.J.Humphreys and | HiRtt Elsevier H R 4E 2004
M.Hatherly
sEE? =4 Materials Science and Engineering: An Introduction, 8th Edition | ISBN 978-0470419977
EER William D. Callister, David | HiRtt John Wiley and | HAIRE 2009
G. Rethwisch Sons
BEE3 B4 HREORZBETE > - <> ISBN 978-4563067120
EE54 WD. ¥+ JR4— (&) | KRt AL H R 2002
William D.,Jr. Callister (J&
=), AF% & @R

SEEBICHETHIMEEE
BEE4
EBLTTTUTILIEI)—X 2 HHEERBE], ZE4 oA EBRE, iRt HEEE, ISBN:978-4254236927,

SEES

ERZTTTYTILIZEI)—X 3 MPRESRE), EEH4:
1999

BEE4

ERIITUTZILIEI)—X 2 HHEHY, EE54 SKEH, RIGFE, Dkt AENE ISBN:978-4254236927,

=
B
=
o
i
Y
pli
55
B!

¥

Hi iR £ : 2000

T, HARtt:EAEZ)E, ISBN:978-4254236934, HMRLE:

Hi bR £ : 2000

BEES

BRIRTUTZNIHIY—X 3 #HRES], ZFE4 MERLE BAER BHE HR:FHEEE, ISBN:978-4254236934, HIREF:
1999

ErBR

1. Understand mechanisms of deformation, fracture and microstructural control of materials and the related recent topics
2. Understand meanings of microstructural control and improvement of mechanical property

3. Understand mechanisms of dynamic recrystallization and microstructural control for actual applications

4. Understand mechanisms of static recrystallization and microstructural control for actual applications

5. Understand and explain imaging technique by using synchrotron radiation

6. Understand and explain representation of crystallographic orientation

7. Understand and explain relationship between microstructure and properties.

8. Propose heat treatment and deformation process for control of microstructure and properties.

M OER - BIR-HEREETOMREMAEBTETLS,

S EDBRICDOWTIRAETE, ICRTES,

. BMEESRLARSEIC OV TEETE. ICRATES,

CBMEESRLERSIEIC OV TEETE. ICATES,

B REFE A AT B DORANTES,

MERALOREAIHATES,

- MHE OB EM OB REHRBATES,

L FHEOME - ERBOOORNE-MITOEREZRETES,

. Understand mechanisms of deformation, fracture and microstructural control of materials and the related recent topics
. Understand meanings of microstructural control and improvement of mechanical property

. Understand mechanisms of dynamic recrystallization and microstructural control for actual applications
. Understand mechanisms of static recrystallization and microstructural control for actual applications

. Understand and explain imaging technique by using synchrotron radiation

. Understand and explain representation of crystallographic orientation

. Understand and explain relationship between microstructure and properties

. Propose heat treatment and deformation process for control of microstructure and properties

O NODOTARNWNS®O®IOATNWN 2

BEOFEMZEHHE. RELA—MEOEMNHJUFHMmEE
Evaluation of results : intermediate reports (50%) and term—end final report (50%)
Criterion: evaluate results for the students presented at all the lectures essentially as below.

FRAIMICT RTOBZEICHELEEICOETROLSICEHET 5.

A achieve all objectives and total marks of reports and exam. over 80.
B :achieve 7 objectives and total marks of reports and exam. over 65.
C:achieve 5 objectives and total marks of reports and exam. over 55.
AERBEZEEENEEOTARTEERL, "D 2EOLR—FDEE AN 80 MLl E
B:ERBEZEBMEERD7OZERL, MO 2BADOLKR—tDEE AN 65 ML
C:ER BEZEMMEBENSDOEERL, h D2 BEDLKR—tDEEF AN 55 ML
Evaluation of results : intermediate reports (50%) and term—end final report (50%)
Criterion: evaluate results for the students presented at all the lectures essentially as below.

A achieve all objectives and total marks of reports and exam. over 80.
B :achieve 7 objectives and total marks of reports and exam. over 65.
C:achieve 5 objectives and total marks of reports and exam. over 55.
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ERRR
LK— TR
By report

E RS

Z 0t

DI NVALR—D

<Miura> http://str.me.tut.acjp
<Kobayashi> http://str.me.tut.acjp
<Todaka> http://martens.me.tut.acjp/
<Miura> http://str.me.tut.acjp
<Kobayashi> http://str.me.tut.acjp
<Todaka> http://martens.me.tut.acjp/

FIT4RT T—

<Miura> Please send e-mail in advance for appointment. B E % TbEHE 5.

<Kobayashi> Please send e-mail in advance for appointment. e—mail IZTHEIXEERIZITEEHE D,
<Todaka> Please send e—mail in advance for appointment. e-mail IZTHRERZITHEHE 5.
<Miura> Please send e-mail in advance for appointment.

< Kobayashi> Please send e—mail in advance for appointment.

<Todaka> Please send e-mail in advance for appointment.

FE-BHIZBAREOAE

F—0—F
Wi S A BLE MITOex

Properties, crystal structure, microstructure, thermo process, mechanical process
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(D31030050)%1 8O 7R 714 X T2 [Engineering of Intelligent Robotics]

#B4AEX4A] HEEOR T« X L= [Engineering of Intelligent Robotics]

FHEEIES D31030050 %) BRIFER BIRBE EiR
FEEH BT EaRER A3~3 BEH 2
REERE ARERIFHAERIELERHZE HBRER 1~
FEEE B I FER BASER D1, D2, D3
HUHE[O—TFERED] £k B, =97 8 (£% A ET % Kaiji Sato, Takanori Miyoshi, Shigenori Sano, Tomoaki Mashimo
>N g MEC_DOC74020

BEOBRE
ABDESGRENZRFODBEBBOARYMIEDMEEARYDFRE, AIE, FlHA EZEEHET .

Understand design, measurement and control methods for intelligent robots such as autonomous mobile robots with human-—like ability.

BEONE
UTZEFET SN, BERYPBBRZENRDLD, ZHEEOFTLENTEEET 5.

F1#E ARV RTLDETILE
F2#E LRTLREEREE
%38 KEBHABLKEHTE

F 48 ETIVICEIGH MRS
E 58 LKR—bk

%68 ORYFDEEDETILIE
%78 =EHEHOER

£ 88 EERTLOREM
%98 E=RIRIEDOH

%108 LR—k2

% 1138 &MEEAN=X L

%128 REDRH LR ERK
51338 RERETE LB E K
148 EBHIH

%158 LRk—k3

E 1658 £EH

We provide the following schedule. Because this course is for PhD students, we can consider the requests from the PhD students.

1st week: Modeling for robot system

2nd week: System identification and validation

3rd week: Observer and State Estimation

4th week: Control system design based on model
5th week: Report 1

6th week: Modelling of robot mechanism

7th week: Theory of tele—control

8th week: Stability for delayed system

9th week: Example of tele—operation

10th week: Report 2

11th week: Intelligent mechanism

12th week: Enviromental recognition and map building
13th week: Path planning and trajectory generation
14th week: Motion control

15th week: Report 3

16th week: Discussion and conclusion

FE-EERE
BEDERAREEET T HLELIT, REDARIZDVWTTFRAMNEESBICTFETHE

Read the handouts before and after the lecture.

BEEH A
WA MoAERX, HiEE AT SIHER ORTOR

Fundamentals of linear algebra, differential equation, mechanics, measurement and control theory, and robotics.

BEBICHTSMEER
BEE, ENERETTS

Handouts will be prepared.

BEZE =22 Introduction to Autonomous Mobile Robots (Intelligent Robotics | ISBN
and Autonomous Agents series)
x=EZ Roland Siegwart and lllah | HkR$L MIT Press HiRE 2004
R. Nourbakhsh
SERICHETIHEFE
EREE

(1) BEAR Y DERET HEEEBET S
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(2) FBEARYMIB T BIRERHCRE A ZZEET D
(3) FEEAR VM DRIR T EZEET D

(4) sNEEOR Y DFIE S5 EZEZERET S

(1) Understand the design methods of intelligent robots

(2) Understand the environmental recogintion and measurement methods for intelligent robots

(3) Understand the motion plannig methods for intelligent robots
(4) Understand the control methods for intelligent robots

BEOME(EHRER. RELR— M EOEMNBJVFMAEE
LiR—MZ &> T 100%:EET 5

A:80 ML
B:65 mLLE
C:55 ML
Report (100 %)

A:Score of the report is 80 or higher.
B:Score of the report is 65 or higher.
C:Score of the report is 55 or higher.

EHIFRR
LR—TEE
By report

R

ZDfth

=478 D-509, 6698, miyoshi@me.tut.ac.jp

{E%5i# 8|, D-407, 6684, sano@me.tut.ac jp

ET%BH, D-611, 6716, mashimo@eiiris.tut.ac jp
Takanori Miyoshi, D-509, 6698, miyoshi@me.tut.ac jp
Shigenori Sano, D-407, 6684, sano@me.tut.ac jp
Tomoaki Mashimo, D—611, 6716, mashimo@eiiris.tut.ac.jp

DT IHLR—D
AARTA X OH BT 2EAMANBLNLETHS.

Basic knowledge on robotics and control are required.

AT4RT7I—
e-mail [T, MEFFEREZITEEHLED

Contact the professors by e—mail first.

FE-LHIZAREDOAE

F—0—F
Ok, §I, oY, 7OFIT—8, H%, WS 2T LA

Robot, Control, Sensor, Actuator, Mechanism, Mechanical system
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(D31030070) TR JL¥—TI 24 [Advanced Energy Engineering]

FEAFEXA] IAIILF—I 24 R[Advanced Energy Engineering]

FHEEIES D31030070 %) BHIZER BIRBE EiR
it IS IEAKE & 3~3 B 2
REERE ARERIFHAERIELERHZE HBRER 1~
FEEE B I FER BASER D1, D2, D3
HUZE[O—IFRE] #K 7, thFt #Z Takashi Suzuki, Yuji Nakamura

>N g MEC_DOC74020

B%O AR

BOMEEBRY - WETHIFRELT. KOLERGEDOREDOHTEBZF AT SHEN—RICESN D, Tz BROREITHLTIE, PREERIE
ZHATEIAENRL—MRITHS. FETE. HRICEPIBOMEDEE ., HAVFRFEICEIIBOFELEICOVNT, ZRFOEH. FROKR
. EMRESLVEEY HRXESEICLENS, BRAVITHET 5.

The aim of the present lecture is to obtain advanced knowledge on the transpot and effective utilization of thermal energy, on the combustion of

gases and solids, and on the atomization of liquids.

BE2ORE
E158(8K)
E2:8 (8K)
E 38 (8K)
F458 (8HK)
$E558 (8K)
$658 (8iK)
E£758(8HK)
£85E (8iK)
F 958 (hH)
E 108 (hF)
F11:8(hF)
F12:8 (hF)
£13:8 (P )
£14:8 (b )
%158 (h )

®RICLDE- B DX (D EiE
RFRICKBE- B DX 1) XEAER
R KB E- B D EE (1) ELFREE
HEEESR-MEOX RE@E () HiE
HEEEESB-MEOREE () IEARK., /SA—20EH
HEZEHESE - YE O RESE () FEOSREH
HEEESR-ME O REE (V) BEEEE
HEEEESB-MEOT REE (V) SHAFELTOFE
PRI RS TR AR B3R

[#=20 -3

BEREHR

NRIEE

R AR AT

ALFRBmEET L

ZHESTRIERE

1st week(Suzuki): Heat transfer by convection(l), Introduction

2nd week (Suzuki): Heat transfer by convection(ll), Governing equations
3rd week (Suzuki): Heat transfer by convection (Il), Turbulent transport
4th week (Suzuki): Introdution of atomization

5th week (Suzuki): Physics and principles of atomization

6th week (Suzuki): Disruptions of droplets

Tth week (Suzuki): Analytical treatment of atomization

8th week (Suzuki): Measurements and assessment of atomization

9th week (Nakamura):Introduction of combustion

10th week (Nakamura):Chemical reaction rate

11th week (Nakamura):Ignition and extinction

12th week (Nakamura):Flame structure

13th week (Nakamura):Asymptotic analysis

14th week (Nakamura):Turbulent combustion modeling

15th week (Nakamura):Combustion in multi-phase flow

FE-EERE
BEDERENREEETHLELIT, REDEZARIIOVTTFHSEEFTTELTIHZE

Preparation and review are highly expected.

EEH A
MoBIZ) TRANZ] TRRIZIGEORBERBRBLTELIE,

Advanced knowledges on “Fluid dynamics”, “Combustion engineering” and “Heat transfer” are indispensable to catch up with the lectures.

HEBICHTSAEER
FEBHNBCLIDREITRLTIYUNERALET,

Handouts will be distributed as necessary

BEE1 B4 Convective Heat Transfer ISBN
EEHA I. PoP and D. B. Ingham | H Rt | Pergamon Press H RS 2001
BER? B4 Principles of Combustion ISBN
=EZ K.K. Kuo H kRt John Wiley and | HIRE 2005
Sons
BERICHEIIMREE
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2L
N/A

b= 354=F:
BOMBEORE - WX ICHT ARFOEMN. FRKRZEEL. TONBZASOHARDERICRITS,

To understand the analytical and experimental backgrounds to treat the problems in the fields of Heat transfer, Combustion and Atomization.

BRI R (R MR R, RELR—MEORD)E IVl L%
FHillE : RABIICT RTOBERICHEL=L DI DE, FTROLIICHEEFMT 5.

HHEBETOHEEICE (50%) LR—K(50%)

RRiE S

SIS £ 518 (100 AR A1 55 ML EDBEEAHK GERBEICEELE) ET 5. BRBRICLOTERDBRELHTT 5.
ST4E A:80 MLl L, 5F{E B:65 MLl L, 5T{E C:55 MLl E

Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of reports, 80 or higher (out of 100 points).

B: Achieved 80% of goals and obtained total points of reports, 65 or higher (out of 100 points).
C: Achieved 65% of goals and obtained total points of reports, 55 or higher (out of 100 points).

EHIFRR
LR—TEE
By report

R

ZDfth
E-mail yuji@me.tut.ac jp
E-mail takashi@me.tut.ac jp

N/A

I VHLR—D
L

N/A
FI4RT7I—

RENELTHEEREADEZRLRTRNSFE 5 FEET.
Every Friday, after the class to 5:00PM.

FE-LHIZAREDOAE

(B) EmE - SAMNMBOESERARMERAGEN EEC2M- BN FOER - ICRANBEERMICESL, REMISERATESREN

F——F
SRR, SR, M

Combustion, Heat Transfer, Spray and Atomization
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(D31030080)¥% 1% T 24+ Ef[Advanced Environmental Engineering]

#BEAEX4A] IR1E T 4%k [Advanced Environmental Engineering]

FHEEIES D31030080 =8) BHIZER BIRBE EiR
it % IEAEE K2~2 B 2
REERE ARERIFHAERIBLERHZE HBRER 1~
FEEE B I FER BASER D1, D2, D3

HLUHE N—T TR fRFE BAM, BIT S HIA F:E #IU 185 Akiyoshi lida, Nobumasa Sekishita, Hideki Yanada,

Hiroshi Yokoyama

Fo\) g MEC_DOC76020

BEOBRE
IRLF—EREMBICEALT BITRRATZORRICEATELITELRBERIC OIS EEBELELT, 3k, REMBICRYET
= DERHEREDRIMEEIZDLNTE 5.

The class aims to acquire advanced knowledge necessary for tackling energy and environmental problems in future from the standpoint of
thermal and fluid engineering.

BxONE

e-3-Chl

F1ENSE7E BATRIILE—EHBMFHRE (BRE-BT)

RREFOKRKFL, ELRE, E—=rT7ASUF, BAKEGZLEICDONT, 2

BENREOEER/XOANBERNL, OZEFLEIHE LOM THHE

115 COBEZELT AREEOBHOBRRABBECBETREIRILF—

[ZOVWTOEREREREDEMBEMIZDOVNTESR

8EIH :FLHELLKR—F

®H#2

F8E~15E HIRILT—HEEHIHB-#EL)

NEBRREFAT HRAO BB, BEds, ERELETESLVRARRD

HESBTEMICOWT, SEEIFRIAOEERXOANRERBNL, thDZHEL

PLUHBLOBTHRZTI. COBRLELT, BHEHEMOEERSEICOVTORERER

ERIADEAMENAEIZDLNTES.

EiemE FeHELKR—F

1st to 7th weeks:

Each student is requested to read English papers that treat atmospheric turbulence, air pollution, building wind and heat island, to introduce the
contents of the papers, and to discuss them with the other students and the lecturer. Fundamental theories and recent trend of heat and mass
transfer problems and urban air pollution are acquired through this process.

9th to 15th weeks:

Each student is requested to read a few English papers that treat fluid filtration technologies utilizing mechanical phenomena, to introduce the
contents of the papers, and to discuss them with the other students and the lecturer. Fundamental theories and recent trend of fluid filtration
technologies are acquired through this process.

8th and 16th week
Report and summary

FE-EZERNE

EBERARICOVWTEBTHELLIC, BASNLTERANMIFHEZEL, £, BRELEAXOBNICHELRERLGLEEZZRBTIANTESE
ITERE L.

Please read handouts before the lecture.

Please read your notes again for review of lecture.

EEH A
RAMEZ, RAENZ TR R AZFE

Hydrodynamics

BHEICETIHERE

BRE-BET EKIERXEEA

HIE -1 R R XA A

Proflida, Prof.Sekishita: English technical papers are used.
Prof.Yanada, Prof. Yokoyama: English technical papers are used.

BERICHTSMEER

EBE

BAEIRLY—ICETEERSTEICOVTERT 5.
BAAOFEDEBICDOLNTEMRTS.

RSB, KRFLRITONT, ERBHREEHBAZERT 5.
NZREEFATERAEQFLRMDONT, BRBREETTEEERT S,
TEHEE, MEMBFICONT, ERBREFETBEEERT S,
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To understand the fundamentals of renewable energy and theory of wind turbine.

To understand fundamental theories and technical trends of Atmospheric Diffusion and Air Pollution.
To understand methods and theories of fluid filtration utilizing mechanical phenomena.

To understand methods and theories of aeroacoustics and numarical simulation.

BEOHME(EHRER. RELR— M EOEMNBJVFHAEE

ST L  SRREL AR— M KY ST B (&L 7R—h% 100 S A TEMiEL, FHRZiHERET 5)

FTAM AL FRE RIS K BB R(100 SUH RN 55 ML EDBEEERGERBIZICEELRL)ET B, 48 . ZDF/RICE>T, 5HMi A (X 80 =L
L. 5Hfi B & 65 mLlE. §Ffi C & 55 mLLEET B,

Report 100%

EHFRER
LR—+ TR
By report

ERIA R

ZDith

SREBAR

ERE:D # D-410 N#R:6680

e—mail : iida@me.tut.ac.jp

BT : &2 D2-303, % 6687, seki@me.tut.ac,jp
MEFE

ER/Z:D-309 M#R:6668

e—mail : yanada@me.tut.ac jp

At

ER/ZE:D2-302 AIfR:5210

e—mail : h—-yokoyama@me.tut.ac jp

Prof.lida:

office:D—410, extension:6680, e—mail : iida@me.tut.ac jp
Prof.Sekishita:

office:D2-303, extension:6687, e—mail:seki@me.tut.ac.jp
Prof.Yanada:

office:D—-309, extension: 6668, e-mail : yanada@me.tut.ac,jp
Prof.lida:

office:D2-302, extension:5210 e—mail : h—-yokoyama@me.tut.ac jp

DT IVALR—D
BRE#IZEZE  http://aero.me.tut.acjp
Proflida: http://aero.me.tut.ac.jp

AT4RT7I—

B : e-mail THFREIZEHT 5,
BT : e-mail THEREZMEIRT D,
HIH : e-mail THERIZHEKT 5.
1L e-mail THEEIZAEERT 5.

Inquire this of the lecturer by e—mail.

FE-LHEIZEAMEDOAE
(B) EimE - IS AMMBOEFERRMERGEN
EEGFM-FMSBOER- ISAMHEERMICESL, REMICSERTESRN

F——F
ALK — B, AHRE BE KKER KRR FRH ZNRE, RERE

Fluid dynamics
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(D31030090)MO T fE 1 % 32 ¥ [Advanced MOT Company Intemship]

HBARFEXA] MOTE E £ EE [Advanced MOT Company Internship]

FHEEIES D31030090 =8) BHIZER BIRBE EiR
it BE IE B E5 R £ BE#H 2
REERE ARERIFHAERIBLERHZE HBRER 1~
FEEE B I FER BASER D1, D2, D3
LY EIN—TFRET] HHEELRENEZEER, S1RHEFFEE kyoumu iinkai fukuiintyou, 1kei kyomu lin—-S

>N g MEC_DOC79020

BX0BEE

EEORRICHAE, EEELEDORENT. MOT IZEYHEREETI.

Practical training of MOT is conducted under tuition of a trainer in a company.

BEORNE
EARHIZIE, MOT IZRAETIEEDSE, PEIEUNEDES, ZNICE DI MOT FEGEEZTSA, HMICOLTIE. REELEOLEIC
w3,

Reading MOT books and lecture by trainers and MOT work. Details of the subject follows instruction of the trainer.

FE-HENR

EER A
EHEMPRR SEEERRGE

Management Science, Operations Management

BEEICHISAEER
FISHRELGW, EXBLFOLREICHD,

Follow instruction of trainers.

BEEICHISAEER

Knowledge of MOT is acquired.

ERER
MOT [T 2FEZHIC DTS,

RO E(EHIRER, BELR—FEOEMN S JUFHEESE

EELFOFMEICMZ, MOT LT HEREE, FHORR(LR—F) ONEE. REMIZFHET 5.
AGERRBEETRTERLTEY, HhOTRAMLKR—FDOEF A (100 SiFER) A 80 MLl E
B:EMBZEE 65%EMLTHEY, M DOTRAMLR—FDEF R (100 AiFfm)HY 65 MLl Lk

C:ERKB1E% 55%ERKLTHEY, MDOTRAMLR—IDEE R (100 miHR) A 55 MLl E

Evaluated comprehensively by understanding level of MOT and reports of MOT work Evaluation of trainers.
A: Achieved all goals and obtained total points of reports, 80 or higher (out of 100 points).

B: Achieved XX % of goals and obtained total points of reports, 65 or higher (out of 100 points).

C: Achieved XX % of goals and obtained total points of reports, 55 or higher (out of 100 points).

R
HERHE P ZFAHITHEN

None during exam period

E AR

X0}
BRFEEHAICHVELE TS,

For any questions, contact your supervisor.

DT IHLR—D

AI24R7T—

FE-LHEIZBELDOAE

BB TFER

(B) EimE - ISAMMBOESERRMERGEN EEC2M- B2 FOER - ICANBEERMICESL, REMISERATESREN
(C)LHEEDMBERHMISERLSE-HERFERN LEROMBOREICIOIARFARICHT A EREEHTL, HEMEDFEILE
& ENERETEDRES

D)ERMIBNWTERTERREN 032/ —2av DiHX, OBERVFERATTEZBELT, BODRRAPCEALLEZEDORNNMIENT
MEMICKREL, 222a=4—13 T 5N

F——F
Mechanical engineering, MOT
Mechanical engineering, MOT
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(D31030100)3, AT L - &t i8I45 iR [Advanced Systems and Instrumentation Engineering]

#B4AEX4A] AT LAY R [Advanced Systems and Instrumentation Engineering]

FHEEIES D31030100 %) BRIFER BIRBE EiR
it % IEAKE K 2~2 BE#H 2
REERE ARERIFHAERIELERHZE HBRER 1~
FEEE B I FER BASER D1, D2, D3
HUHEO—IFRE] | = = AW EH, RO AEZE Chiyu Sho, Naoki Uchiyama, Tatsuhiko Sakaguchi

>N g MEC_DOC75020

Bx0EHE

DESLEOVNOIDEELREFZZEL, TORMEERT 5%,
DFIBFEMBEL T DIEEICDOLTES,

IR AT LOBRITELISAICDOVNTES,

1)Learns some important methods in signal processing.

2)Learns mathematical programming problems and its application.

3)Provides analytical methods for nonlinear systems and their application to real systems.

BXOARE
F1E: D—TJLyrEBROERER
B 2B BRI —TLINERDOER
F 3B ERYHR VI —TLyNERDEE
B 4B BREER O —T LY\ b EBRDOER
B 5B BREER I —T Ly \ry b EBRDRE
HY .=

%68 RETEMEOER

%78 B AERBEO7ILTYX LA

£ 8B BYITERBENER

F9E BHHERECTILIVX L

%108 5 RELE

HE: RO(ZEEOFE-BEKRICEHLETHELES,)

%118 R R T LD
F 128 FEH AT LORITE]
%138 FEM R T LDREHTE I
4B BEADKER]
E 158 BEDIGRA I
BY NU(ZEEOFE-BERRIZEHOETHRELET.)

1th week: Basic theory of the wavelet transforms

2th week: Theory of complex discrete wavelet transform

3th week: Design methods of complex discrete wavelet transform
4th week: Theory of complex wavelet packet transform

5th week: Design methods of complex wavelet packet transform
Lecturer: Sho

6th week: Linear programming problems

7th week: Linear programming algorithms

8th week: Integer programming problems

9th week: Integer programming algorithms

10th week: Combinatorial optimization problems

Lecturer: Sakaguchi(The above subjects may be changed according to students’ requests and backgrounds)

11th week: Fundamental properties of nonlinear systems

12th week: Analysis of nonlinear systems |

13th week: Analysis of nonlinear systems Il

14th week: Application of nonlinear analysis to real systems |

15th week: Application of nonlinear analysis to real systems Il

Lecturer: Uchiyama(The above subjects may be changed according to students’ requests and backgrounds)
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FE-HERE
BODOBEBRNBTEEETTHLLELIC, REDORBITODVWTTFRMNEESEITFEL TSI,

Required to prepare for and review each lecture contents based on handouts provided.

EER B

1. EBEHRIER

2. EEVRT LR

3. VATLIZESR

1. Advanced signal measurements engineering
2. Advanced manufacturing systems

3. Advanced systems engineering

BEEICHTSAEER
BERENERTT S,

Rader & Gold:chap.5 in Theory and application of digital signal processing (Printice—Hall)
Handouts will be provided.

Rader & Gold:chap.5 in Theory and application of digital signal processing (Printice—Hall)

BEE B4 BRI —JLyhREEE ISBN
EE54 FHZ EX, IME | HiRd VIRV A | HERE
i} T14IHAEH
SER?2 B2 Frontiers in Computing Technologies for Manufacturing | ISBN 978-1-84628-
Applications 954-5
EELZ Yoshiaki Shimizu, Zhong | HhRtt Springer H & 2007
Zhang, Rafael Batres
SEES3 BZ Nonlinear Control of Engineering Systems: A Lyapunov—-Based | ISBN 0-8176-4265-X
Approach
EEL W. E. Dixon et al. | HikRdt | Birkhauser Hi R 4F 2003
SEEY BZ Nonlinear Systems, 3rd Ed. ISBN 0-13-067389-7
E T H. K. Khalil | kRt | Prentice Hall H iR £ 2002
BERICETHMEEE
ERER

NEENGESLEMBORNGELZE L. ICRATSHEDITLHIL
2)r—JLyEBDOEREERT S,

AVT—TLYMEBRIZLY, E5 OHFHEMHT 5,
HPEEREOEREETIILEICDOVNTEET 5,

S BEEOKRMGBREEHIZ DTS,

6)FEIRE L AT LD AR R EEERT 5,

NIEMRM L AT LOFRITEERV AT LIZIEATE S,

1)Learn the advanced signal processing methods and knowledge

2)Understand the theory of wavelet transform.

4) Learn the definition and modeling technique of mathematical programming problems.
5) Learn typical algorithms for mathematical programming problems.

6)Expected to understand analysis of nonlinear systems.

7)Be able to apply the analytical methods to real nonlinear systems

BREOFHE(EHRER. FELR—MEOESH LU SHEEE
HRLAR—F(BADIELHSER100./3%TIHET 5. )

IR RAIMICT RTOBRICHELIZLDIICDE, TROKLIITHELZTET S,
AERBEEZTRTERLTEY, hoOLKR—bEA 80 AL
B:ER BH1Z% 80%:EMLTHY, M DOLKR—+mh 65 MLl E
C:ERBEE% 60%ZERLTHY, HhDOLKR—bEA 55 mUE

The final grade will be determined by report assignments of three lecturers (Each ratio is 100/3 %).
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Basically, students are expected to attend all courses.
The credit of this course is given if the score of the above reports is 55% or over.
Grade levels are C (55% — less than 65%), B (65 — less than 80%) and A (80% or over).

EHFRER
LR—+ TR
By report

TR

ZTDith

=¥

E-mail: zhang@me.tut.ac jp
AL

E—mail: uchiyama@me.tut.ac.jp
Sho

E-mail: zhang@me.tut.ac jp
Uchiyama

E—mail: uchiyama@me.tut.ac.jp

DI NVALR—D

FI4RTT—

= B GERFGX)

A E# (A—ILTRERZE)
RO BEE (FEEFRSXT)

Sho (Accept at any time)
Uchiyama(Contact by e—mail first.)
Sakaguchi(Accept at any time)

FE-HEFIEAREOAR
(B) Eim#y - IS AR EOE G LR RIERES
BEQPM- RS BFOER- ICANBZERMICERL, RERMNICERATEDSEN

(B) M- SAMNMBOESERRMERGEN EEC2M-ENSFOER - ICAMBEZERMICESL, REMISERATESRN

F—0—F
[ES0E, R, REHENE

Signal processing, Pattern recognition, Nonlinear systems, Systems engineering, Mathematical programming problems
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FrEIE S

D32010010

D32010020

D32010030
D32010040
D32030010
D32030020
D32030030
D32030040
D32030050
D32030060
D32030070
D32030080
D32030090

BTl EX-EFHER

FIEHRTFMA T

i
X

2
m
eﬂﬂiﬂ"

BEX-BFIERIFMAL

BE MR
MEERE

FImMHTL IO O R R |
FIHMBIL IO R N5R 1

BRI AT LRI
IHER AT LR

T-L\q::‘l-f am 1
“ﬁ"ﬁ'l‘%*ﬁﬁ%’/ L FEER

WYAIOILYRO= ) R 56
WmYAoAILY A= X455 T Advanced Microelectronics 2

KXHBA

Seminar in Electrical, Electronic
and Information Engineering 2

Seminar in Electrical, Electronic
and Information Engineering 3

Seminar on Interdisciplinary Research
Ethics for Researchers

Advanced Materials for Electronics 1
Advanced Materials for Electronics 2
Advanced Electrical Systems 1
Advanced Electrical Systems 2

I Advanced Microelectronics 1

Advanced Communication Systems 1
Advanced Communication Systems 2

Advanced MOT Company Internship

30
32
34
36
38
40
42
44
46
48
50



(D32010010)EER - FB F 15 T =2 #%% II [Seminar in Electrical, Electronic and Information Engineering 2]

FEAFEXA] ER - EFIERIT A I [Seminar in Electrical, Electronic and Information Engineering 2]

HERIES D32010010 X% BR-EFEHR | BRBA DA
IFER

] BE EEHRR ELs B 4

REERE RFRIFHARHELREIRE HEER 1~

REEH BR-EFHEBRIZER BEEER D1

LB N—<FRT] S2%HIEZE S 2kei kyomu lin-S

>y ELGC_DOG71010

Bx0EHE

EME. WX ESETRRELER T HLEEL T EMBEMB LU TORAHBEMNERCER, B BR, WETIENEES,

Each student will be requested to read the assigned academic books, papers, or journals carefully, and then to report and present their
contents.

The students are supposed to acquire the ability to fully understand and explain the special and advanced technologies of each domain,
together with the ability to make questions and answers.

BxONE

BEMNEETHIES - EFRBMIEMICONT, BELIZLIAEHRBAT S,

HEFHAFEKIIOVTEEREFTS,

Each student summarizes and presents their knowledge on the specific technologies in electrical, electronic, or information engineering. The
targets are specified by the supervisor.

FE-HERE

Related subjects are different for each student. Refer to the supervisor.

EEH A
HEHEICEHVEhESIE,

BEEICHISAEER
REICTHEET 5.

The books or papers are specified by the supervisor.

BERICHISMREER

ErEHE
EMAECERL. EMEBLVRXERA AT ENTED, FLETNLERREVIRZMILTHEA, ERLENTES, EMNHFORSE
RIS DO WTEMETE D,

To acquire the ability to fully understand the technical terms, academic books and papers.
To acquire the ability to present technical contents and to make questions and answers.
To acquire the ability to understand the special and advanced technologies.

RO SEE(EHRAR. BELR—FEOEMBLUHHESE

SREAD AL, BREADEE, ERAOSMOFHFIMSREMIZHIET 5.

&R 100 R =T, 5FE A:80 Lk, 5Ffi B:65 s LA E, §Fffi C:55 mLLE,

The point is given out of 100, totally considering the presentation, the answers to questions, and the attitude in discussions. The student is
qualified for the achievements if the point is equal or greater than 55 points. The achievement is graded by A (equal or greater than 80 points),
B (between 65 and 79 points), and C (between 55 and 64 points).

AR
HERHRE P T fABITHAEL

None during exam period

e R

01t
HEHBICHVELESIE,

Refer to the supervisor.

T ILHLR—=D

FI4RT7T—
EEHEICRLNEbhERIE,

Refer to the supervisor.

FE-BHFIZRREDOAG

F—7—F
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(D32010020)E K. - EFIH#R TP {4 M [Seminar in Electrical, Electronic and Information Engineering 3]

FEAFEXA] ER - EFIERIT B [Seminar in Electrical, Electronic and Information Engineering 3]

HERIES D32010020 X% BR-EFEHR | BRBA DA
IFER

] BE EEHRR ELs B 1

REERE RFRIFHARHELREIRE HEER 2~

FEEH BR-EFHEBRIZER BEER D2

LB N—<FRT] S2%HIEZE S 2kei kyomu lin-S

>y ELGC_DOG71010

Bx0EHE

EME. WX ESETRRELER T HLEEL T EMBEMB LU TORAHBEMNERCER, B BR, WETIENEES,

Each student will be requested to read the assigned academic books, papers, or journals carefully, and then to report and present their
contents.

The students are supposed to acquire the ability to fully understand and explain the special and advanced technologies of each domain,
together with the ability to make questions and answers.

BxONE

BEMNEETHIES - EFRBMIEMICONT, BELIZLIAEHRBAT S,

HEFHAFEKIIOVTEEREFTS,

Each student summarizes and presents their knowledge on the specific technologies in electrical, electronic, or information engineering. The
targets are specified by the supervisor.

FE-HERE

EEH A
HEHBICHVNEhESIE,

Related subjects are different for each student. Refer to the supervisor.

BEEICHISAEER
REICTHEET 5.

The books or papers are specified by the supervisor.

BERICHISMREER

ErEHE
EMAECERL. EMEBLVRXERA AT ENTED, FLETNLERREVIRZMILTHEA, ERLENTES, EMNHFORSE
RIS DO WTEMETE D,

To acquire the ability to fully understand the technical terms, academic books and papers.
To acquire the ability to present technical contents and to make questions and answers.
To acquire the ability to understand the special and advanced technologies.

RO SEE(EHRAR. BELR—FEOEMBLUHHESE

SREAD AL, BREADEE, ERAOSMOFHFIMSREMIZHIET 5.

&R 100 R =T, 5FE A:80 Lk, 5Ffi B:65 s LA E, §Fffi C:55 mLLE,

The point is given out of 100, totally considering the presentation, the answers to questions, and the attitude in discussions. The student is
qualified for the achievements if the point is equal or greater than 55 points. The achievement is graded by A (equal or greater than 80 points),
B (between 65 and 79 points), and C (between 55 and 64 points).

AR
HERHRE P T fABITHAEL

None during exam period

e R

01t
HEHBICHVELESIE,

Refer to the supervisor.

T ILHLR—=D

A24R7T—
HEHBICHVELESIE,

Refer to the supervisor.

FE-BHFIZRREDOAG

F—7—F
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(D32010030)$8 & $EE B 4k [Seminar on Interdisciplinary Research]

#BEAEX4A] & 22 4% SR Seminar on Interdisciplinary Research]

HERIES D32010030 X% BR-EFEHR | BRBA g
IH¥HEK

REEH % IE BE5 R H3~3 HEH 1

REERE AERIFHAERIBLERHZE HBRER 2~

iE e EX-BEFRBRIFEY BEER D2

B B[O0—2FRET] S2% B FHEEE 2kei kyomu lin-S

>N g COM_DOC71010

BX0BEE

RA#HETFOEIHREZMEROBLZEICTHAYOTERAT S, FMEROBLHREHECLT, MOEMLIFOMBEHELZITT
BAEWEEBE OMBEERMISERSE LM RFKENETRICDFEHILEBHNET 5,

In this lecture, each student is requested to present its own doctoral research intelligibly for the doctoral students from other departments. By
studying various topics in other areas, each student is supposed to acquire the ability to organize various knowledge of different areas to
promote its own research and development.

BRONE

F1E:HBEEREZERICLDIEEEEMARERIOEEMEZICETIANNIVREEE LU FERRAR

FE2E-F 16 ADSHD 10 BHEE: 2-3ZDNIFEFEND, BONEELTOEIHANS, MIRERTTHLTELIMERLEEDRE
RAZE2HR(AL)BEDLIALNT—RAVMERAL, 20 HEEORKRBEZHITTRER - RALEE, EREBOREATFITOVTHERD
ErFEL 20 PEEHE

FE2E-F 16 EDNIL05EAEE: ERMVLDBEICIIFE(N RMD5R)EHLICLE, EAEEBHMRICET ST AAviay

~ZE1a7, 15 EDREDNSS, 10 AVIEFEERKRET S,

BaVIE, BEFHEICKEREELL, ERHIS1BDEE

EIKEET B,

REREDORRBIL, BEREOHFEEZRANET D, C0D, IFERELZERRORT 21—V IR EEESICTHET 5,
TR IER2EREICELTELDHEBOSMETREET S, CD=0, FRBADOIBERMATZI 2L E 300 XFEE IZHIFRICIRHL,
2RI/ TT S,

Lecture 1: The vice—chair of the committee of educational affairs give the guidance and instructions for the applicants to enforce this lecture.
The students arrange the schedule of the lectures by themselves.

Lecture 2 — 16:

10 lectures out of 15: Two or three students present their research themes along with the problems and solutions in their activities. Each
students prepares a resume of two A4 pages, presents the contents in 20 minutes using presentation software (e.g. powerpoint), and then
discusses with doctoral students from other departments (20 minutes).

5 lectures out of 15: Five professors (one for each department) give the lectures on their research topics. The students discuss the
interdisciplinary research based on the professor’ s talk.

When a student presents their research, its supervisor is requested to attend to the class. Thus, the presentation schedule is examined in the
committee of educational affairs.

The student presentations are open to faculty members and students. Each student is requested to submit the title and the abstract of the talk
by three weeks before the scheduled date, which are publicized in our campus.

FE-EERE

EEH A
EBERTOEMHENE LU HELZEHE

Specialized and general subjects in each course.

HHEBICHETIHESE
AL

BERICHTSMEER

ERAE

B OHREMBROELZEICHIYOTERATIIENTES. SHICEFDEMNDAVEEOMBEEBMIEESE THERR
EBIHESRENEEZICDITS.

To acquire the ability to present the research for the doctoral students from other departments.

To acquire the ability to organize various knowledge of different areas to promote its own research and development.

RO Al E(R PR, RELR—MNEORD)E JUVEHiliEE
BHETERINDIFERRND, 1DULOZERREERL, BSOHRLEDEREHRL, AETHNIETESORRICEDESIZT(—F
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WYY TEDMIZRBELT, 1A EEDOLR— MR BEEHEITIREL, TOLR—MILYEERENREHICHIERT 2.

The evaluation is given by the supervisor, totally considering the reports submitted by the student. Each student selects one or more
presentations from the other’s presentations, and writes a report of 1 page (A4) on the relationship to its own theme with the possible
feedback to the own theme.

ERIAER
HBREARE R RIBITHAEL

None during exam period

TR

Z 0t
EHHELEE

DI NVALR—D

AT71RT7T—

FE-ZHIEAREOAR

F—0—F
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(D32010040)HF 3235 1 EB[Ethics for Researchers]

HBARFEXA] & HIE[Ethics for Researchers]

KHEEIES D32010040 =5 BR-ETFHERT | BIRBE g
FER

HEEH BiTEA1 EARKE K 1~1 B 1

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BR-EFHEBRIZER BEER D1

HUHR[A—TFRE] HHEERBENEER R FBE kyoumu iinkai fukuiintyou, Kunihiko Hara

>N g COM_MAS81010

BEOEE

ABREZEL HRIBEZTSRZRENS . ARELLTCOTHRELHARICE TIMEBLOFREEESLETHREMREBORNELZEMRL.
BIL-MRELLTEBFBIRNETERNGEELZERSIE S,

Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical problems; lead students to
think independently and exercise normative consciousness of research ethics through ethics education in research in accordance with goals of
scientific education and research and characteristics of individual research specialties

BxONE
BHOHEDNLUTORNBETERETI. BEFEFIFRI LIRS,
g1@E:AorAFH 3
MEEMEBLIA, ? BEREBZENBLEN?
F2E:-AROMELERE AROBBETFIRELO, MEHER, REeREHL EEME, EFET
FEIE:AUTA—LR-avEUh, BEAERRE T2ONE-EE- 0B HRTETS,
SFHET, PI
FARHARBRRER, +—H—> o7, THEULGRR, EEE ERAWHE
F5M:AVTSATUR, BIEBOREFA, E7LEL—, #EDEE, MEFEDHLEESR,
#HELOXEE TRIzVIaFIL
%6 E:BHIHE 1
THE LAB(A U359 T4 2alb—2aV) &40, LIR—MIL TR
E1E:BHHE 2
HRBIGTORFBNET1RAvI Iy
% 8 [ HiRHER
Several faculty members give lectures as follows (order of lectures may differ based on the class):
1Introduction

What is Ethics of Researcher? Why is ethics education necessary?
2)Value and Responsibility of Research, Freedom in Research and What Is to Be Protected,

Conflict of Interest, Security Export Control Policy, Legal Compliance
3)Informed Consent, Protecting Personal Information, Collecting,

Managing, and Processing Data, Research Misconduct, Duty of Confidentiality, PI
4)Presenting research results, Authorship, Improper Presentation, Copyright, Joint Research
5)Compliance, Improper Use of Research Funds, Peer Review, Guiding Younger Generations,

Prevention of Research Misconduct and Whistleblowing, Dialogue with Civil Society,

Professionalism
6)Case Study 1

THE LAB (Interactive Simulation), and submitting the report.
7)Case Study 2

Case examples at a research scene and discussion in the lab
8)Examination

FE-EERE
BEDEREAREEETHLELIT, READARIZODVTHERMEESEICFELTSIL,

Students will need to refer to their textbook to prepare for and review each lesson.

EEH A
BRI E?, RifiERE

Philosophy of Science and Technology, Ethics for Engineers

BEE1 - £ HEOBRLLEEDOHIC ISBN 978-4-621-
08914-9
£E5% BAZHHRES & | HiRH | hEHR Hi R4 2015
YHEBICHETIHEEE

PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf
PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf

BERICHISMAEER

ER AR

RETHBZSRIHLEL, RESHEFBZHEET 510, KERPEISHLT, EXSFOHMEICIECT, HEEMIEBICET 58 RUEM
L5215,

To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding research ethics in
accordance with characteristics of each graduate student’ s research specialties.

BB Al A (R PR, RELR—MEORD)E IR E
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[EF@R] #ARELER (40%) + L 7R—F(60%)

FHBEEIS N TOERICHFELBIZDE, TROEEICKYFHET 5.
A ZRBEEEL2TERLTEY, MORHBRELR—FDOEE R (100 AiER) HY 80 mLLE
B ZREEEHMAERLTEY, A OHBRELAR—FDEE R (100 SmiER) HY 65 MLl E
C:EMBBREFNLULERLTEY, N OHBRELR—FDEET R (100 RiFHR) A 55 mLLE

[Evaluation method] Final exam (40%) + Report (60%)

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained 80 points or higher (out of 100) as total score of both exams and reports

B: Achieved most goals and obtained 65 points or higher (out of 100) as total score of both exams and reports

C: Achieved more than half of specified goals and obtained 55 points or higher (out of 100) as total score of both exams and reports

TE HASER
EHARRERE

Examination

ERIA R

ZDith

ELH B LER

R FREE (§8$E) : C-101-3, hara@rac.tut.ac,jp

IR /A :C-101-1, hisashi.fujiwara@rac.tut.ac jp

BJIl IEXN:D-101, masatomo.shirakawa@rac.tut.ac.jp
W)l #832:D-101, h—katsu@rac.tut.ac,jp

KABR [BF:D-101, okubo@rac.tut.ac jp

Instructor contact information:

Kunihiko Hara (Chief) : C-101-3 , hara@rac.tut.ac.jp
Hisashi Fujiwara: C—101-1, hisashi.fujiwara@rac.tut.ac.jp
Masatomo Shirakawa: D-101, masatomo.shirakawa@rac.tut.ac.jp
Hiroyuki Katsukawa: D-101, h—katsu@rac.tut.ac jp

Yoko Okubo: D-101, ookubo@rac.tut.ac jp

DT IHLR—D

A I4RTT—
e—mail 7 & ThERF 21413+ 5,

Anytime through email

FE-LHIZEAREOAKE

BR- EFHAHILER
(WFRE- BHELLTOELLMERLE R
BRE - B ELLCOBPIN: RENEEEEEL, ABOSE- R BILORRNOHRICST SHRNREERE- MR- FET 557

F—7—F
HREGE, MBHER. EFET. BRFETA. THERHE. T2 RERHEE, EFE. J0ozviaril

Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,
Copyright, Professionalism
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(D32030010)5E3mM R L2 FA=H X %56 I [Advanced Materials for Electronics 1]

#BEAEX4A] FIRMETLYMA=Y X4 1 [Advanced Materials for Electronics 1]
BERIES D32030010 X% BR-BEFIER | BRBE =R
IH¥HEK
REEH AIEA IE BE5 R N 2~2 B 2
REERE AERIFHAERIBLERHZE HBRER 1~
REEH BR-EFHEBRIZER BASER D1, D2, D3
LY EIN—TFRET] 2@ FEB AE WA, RE 883, 4 #— Mitsuo Fukuda, Hironaga Uchida, Toshiaki Hattori,
Yuichi Nakamura
>N g ELC_DOG72020
BX0BEE

THNZOR RTRTAIVRAFZY R, AOYMOZIR(ZET 5. MBILIMOZ IR B FITE 1T HERN D MG HEISDONTES,
You, students, learn from the basics to the advanced research topics in the field of materials electronics about photonics, magnetics, ionics,
and caloritronics.

BxORNE

TAHRZIRATREHRDOAIL IO IR ROBE LK - BEF T /NS AR OVT, YT RTAORATIIH MM HEF /BEDEAIZLLT
BONDHLOBEEIZSDWNT, (A VXA TIIBEDIA UEBREFERET 2 EHMEERIEET /NARIZDNT, AAY A=Y X TIFSE
WMABRETIRIILY—EBROERMNSIEAICOVT, TNENEFITEHENSEZIONRBICONT, REENAE - ERL. THIZED
Wit X TERETS,

You, students, should investigate the topics that are given in the first lecture from each professor concerning to the followings.

You present about the topics including your consideration, and the lecture proceeds in the debate form based on your presentation.

Photonics: Advanced structure and materials of photonic devices and their characteristics.
Magnetics: Magnetic materials and new functions induced by nano structures.

Ionics: Electrochemical micro—devices to detect specific ion selectively, or to release specific ion.
Caloritronics: From basics to applications about the advanced energy conversion from heat.

FE-HERE
RAODEZETRTTIEREOARIIOVNT., BRICE T HHRABTLIER R THAINT, EREFLUNBZEEBZLTIIRERF TH
BE-ERLSATHEBRICHBIISMT HIE,

Participate in discussion actively after investigating the contents of each topic given in the first lecture.

%ﬂi

The discussion contents in the lecture are also evaluated in addition to your presentation.

BER B

LEEICHT SRR

BEBICHISHEER

b-4o4=k: ]
SHRADFIZOVTALGHELESIET, HRFARDIBLVREZZICDOITAILEBEET S

The goal is to acquire a wide range of fundamental attainments for research by learning the various fields by yourself.

BEOFEMZEHHE. RELA—MEOEMNHJUFHMmEE
FHESBEISHBEINIRBEICHLTOBRDOBERICEBTEIRRBLUHBORNREICLY  BEMICHEETET 5,
&R 100 R R T, 514E A:80 mLLE. FFfi B:65 mLAE. §Fffi C:55 mLLE,

Students who attend all classes will be evaluated by contents of presentations and discussion in every lecture about the topics.
A: 80 or higher (out of 100 points)

B: 65 or higher (out of 100 points)

C: 55 or higher (out of 100 points)

EHAR
REBRHE R ABTHEL

None during exam period

E R

Z0fth

THF=HRX  fBAIMLB : fukuda@ee.tut.ac,jp
TTXRTF4H9 A AHEMBA : uchida_hn@ee tut.ac,jp
AF =R IREREREA : thattori@ee.tut.acjp
Ha)rA=H R ; bF i —: nakamura@ee.tut.acjp
Photonics ; Mitsuo Fukuda:fukuda@ee.tut.ac jp
Magnetics ; Hironaga Uchida:uchida_hn@ee.tut.ac.jp
lonics ; Toshiaki Hattori:thattori@ee.tut.acjp
Caloritronics ; Yuichi Nakamura: nakamura@ee.tut.ac.jp
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DINALR—D

AIT4RTT—
BHBIZHEHIA—LEELRHIMNT BIE,

It is desirable to contact beforehand by e—mail.

FE-ZHIZEARLOAR

F—0—F
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(D32030020)5E 3R L2 A= X %56 I [Advanced Materials for Electronics 2]

#BEAEX4A] FIRMETLYMA=Y A4 I [Advanced Materials for Electronics 2]

BERIES D32030020 X% BR-BEFIER | BRBE =R
IH¥HEK

REEH % IE BE5 R & 3~3 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BR-EFHEBRIZER BASER D1, D2, D3

HUHR[A—TFRE] WA E#, AW E Atsunori Matsuda, Takeshi Ishiyama

>N g ELC_DOG72020

BX0BEE

THR=DR AT ZHOR REVILIMAZHRICET S HHIL VAR N BICE T HEBEN S LML RICDOLNTEA,

Learn basic and advanced research fields in materials electronics for photonics, ionics and spin—electronics

BRORNE

THFZORATRERDAILIMOZIRTNAZAMBIIDNT AF VAT, RmbIGEREREM B E, BMBEMR, L (A ZREMAG
EDBRILETNARQERMNSISAICDONT, AEVILYMAZY XTI EMMGEHEM B ET T RTAOADERNSIEAICDONT, Zh
ZTNBAICRHENSEZONTREITONT, RBELNAE - ERL., TAICE SV HREXTERETS.

Based on the assignments preliminary provides by professors, lectures will be performed on the basis of students’ investigation and class
discussion.

Important topics are as follows.
Photonics: Basics and applications in advanced optoelectronics materials and devices.

Ionics: Basics and applications of advanced solid electrolytes and electrochemical devices such as Li—ion battery and fuel cells.

Spin—electronics: Basics and applications of magnetic materials and magnetics devices.

FE-HERE
RYDEBETRTTAEREOARIIONT, BRICE T HBANBT LA R THAIN T, EHERF TICREESE TIKRE - BELE
SATHEBMICERISS MY 52 &,

Student must prepare the coming lectures according to advance directives, assignments and distributed documents. They also must engage in
the debate and discussion on the topics during classes.

EEH A
LR, MEBLER. RELZ. EREZE. BREFM MR

Inorganic chemistry, Physical chemistry, Interface chemistry, Electrochemistry, Materials science for solid—state electronics

BEEICHETIMEEE

BEE.

FrEXOZAHEEZ(L-T)ESR EREERA
P. W. Atkins*J. de Paula &, FR FH -5 EE R
ISBN 9784807906956

Reference:

Atkins Physical Chemistry (1) (2) 8th Edition Tokyo Kagaku Dojin
P. W. Atkins*J. de Paula

ISBN 9784807906956

BERICHTSMEER

EREE

BERZIZEDMBOBIRICMZ, [FEIN-EET—VICEIAERAREREL, TLELT—2a0ETaR Ay aVvETITET. UTOE
BxER/TS.

1 MEILINAZORIZHEITEYEB - L2 REEBTMNIRBETESL

2 MHEILIMOZHIRIZEITEMB-LEEECERBL, RESNE-T—RICEDV-REZELD, ZLULPFORTULOERELOHESE
[SRLTEZLIFr—DTESHI L.

Learn following subjects and skill from lectures and discussion:

1. Basics of physical and chemical phenomena concerning materials science for electronics.

2. Presentation skill to explain the above phenomena for bachelor students based on the comprehensive understanding.
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BEOFMmZ(EHRE., RELR—IFES0EMNHJVFMmES
RIELBHEHNSHBESNIZREITH L TORRS LUV ROARICEY | REMICHELFET 5,
&= 100 miE M T, 5Tl A:80 mLlE. 57l B:65 m AL, 5T4fi C:55 MLl L,

Total point is calculated as the average of the examinations and/or assingments provided from all the professors.
[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved 65% of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).

C: Achieved 55 % of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

EHAER
SEBRHAR P IS F T BITHEL

None during exam period

ERIA R

Z 0t

DT IHLR—D

¥AHJEEE : http://ion.ee.tut.acjp/

AL E:http://www.photon.eee.tut.ac.jp
B AKRIREE  http://www.spin.ee.tut.acjp/
MATSUDA : http://ion.ee.tut.acjp/
Ishiyama : http://www.photon.eee.tut.ac jp
TAkagi: http://www.spin.ee.tut.ac jp/

AT1RTT—
FHAICHEBA—IILGETIVEINTHTE,

As needed to corresponding professors by e—mail etc.

FE-BHIZEREOAR

F—0—F
HEILIOZHR

Materials science for electronics
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(D32030030)5EIHER & AT L 155% I [Advanced Electrical Systems 1]

B BA[EX4A] FIHER AT LY I [Advanced Electrical Systems 1]

BERIES D32030030 X% BR-BEFIER | BRBE =R
IFER

HEEH U] AR £2%&2 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BR-EFHEBRIZER BASER D1, D2, D3

HYZEN—TFRED] SN SR A ET, HIE EM Hirofumi Takikawa, Yoji Sakurai, Naohiro Hozumi

>N g ELC_DOG73020

BX0BEE

EE’:I*}I/#—VZTJ_\O)£$I DNWTEMRTLIILZEMIC. RE. LE.RE. ERIRLX—0HlfH. EE-EZIFE. _REMEK
Bith. WETSXAYLZDEA. FITOWTHEBRT 5, Fi-. -.*Lbd)E%&?iﬁInEiil BWT. SEFMNICESEED. F-BEFEE

E&béJ:‘C,Z\ ENDBEELGBERERBTILEBELT S,

For the purpose of understanding the basics of the electric energy system, we lecture about generation, transmission, and distribution of

electric power, control of the electric energy, high voltage, insulation engineering, a rechargeable battery and a fuel cell, electric discharge

plasma and the application. We provide necessary and important information for self-learning and future—working in these important technical

subjects.

BXOARE
LUTD3D2DHTa—ADhhLiERd 3,
H+Ja—X1

1. BRIRILF—RTLA

2. aEX-ERitEIE

3. FERBLUESMBMH OERE Y
HJa—x2

1. BRIEZIRILE—EBRERF

2. UFOLZREMEBRFLEM

3. ERIEEIRILF—EBRFTFORFEM
H+Ja—2X3

1. WEBTSX< D FLE LFIH

2. MBISX<DEEESH

3. 7SXA<TiGH

Choose from three following sub courses.

Sub course 1

1. Electric energy system

2. High voltage, electric insulation engineering

3. Basic properties of matter of a dielectric and the electrical insulating material
Sub course 2

1. Electrochemistry energy conversion element

2. A lithium rechargeable battery and fuel cell

3. The latest trend of the electrochemistry energy conversion element
Sub course 3

1. Generation and control of the electric discharge plasma

2. Characteristics and diagnosis of the electric discharge plasma

3. Plasma applications

FE-EERE
BEOEBRERDDHDH, HRENABITOVWTTFE - BEEEITIC

Prepare for lessons and review about ordered contents to deepen the understanding of the lecture.

BER B

IRNF—RIbT =Y TR BAVATLAIE IRLF—EBRIE BABAIE, I5XIIE

Energy network engineering, electrical systems engineering, energy conversion engineering, electrical power application engineering, plasma
engineering

BHEHT SRESH
WEANERA

Original lecture materials will be provided or relevant textbooks will be assaigned in some cases.

BERICHISMAEER

b354=F:
FIMBRVATLBIUVZOBEESFICOVWTERNGMBERERFL, BET S,

Acquire and understand basic knowledge about advanced electrical systems and the related fields.
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BAEOFTMmEERRR. BELT— I EOEDS LUFTmESE
HERB LULAR—MZKYEHE
AERBEETRTERLTEY, hOTAMLKR—FDAE A (100 SiFH) A 80 mLlE
B ERBEZ% 80%EMLTHEY, N OTARLAR—LDEF M (100 miEm) A 65 mLlE
C:ERBEE% 65%ERLTHY, HhDOTRMLR—FDEET R (100 fMiEm) hY 55 MLl b
Students who attend all classes will be evaluated as follows:
A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).
B: Achieved 80 % of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).
C: Achieved 65 % of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

TE HABER
EHRBRE R

Examination

ERIA R

ZDith

1 EF] (C-305, TEL: 0532-44-6722, E-mail: sakurai@ee.tut,jp)
J&JIi&5R (C-311, TEL: 0532-44-6727, E-mail: takikawa@ee.tut.jp)
FEFAREYS (F2-304, TEL: 0532-44-6934, E-mail: hozumi@icceed.tutjp)
Y. Sarakui(C-305, TEL: 0532-44-6722, E—mail: sakurai@ee.tut.jp)

H. Takikawa (C-311, TEL: 0532-44-6727, E-mail: takikawa@ee. tut,jp)
N. Hozumi (F2-304, TEL: 0532-44-6934, E-mail: hozumi@icceed.tutjp)

DT IVHLR—D

AT1RTT—
FEE DA RFEIIBER (E-mail TREZFAIICHVEHDETTEWN),

At any time (Please e—mail beforehand.)

FE-BHIZBAREOAE

F—0—F
BENVRAT A BRIALY— BEE- G I KT MHEL. TSXIGATE

Electrical power system, electrical energy, high voltage, insulation engineering, rechargeable battery, fuel cell, plasma application engineering
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(D32030040)5E 3 E R & AT L 155% I [Advanced Electrical Systems 2]

#HBEAEX4A] FIRBER Y R T LY I [Advanced Electrical Systems 2]

RHEEIES D32030040 R4 BES-EFERIT | BRME EiR
FER

HEEH 3] EaRR A3~3 B 2

REERE RERIFHAERIELRHZE HBRER 1~

REEH BR-BEFHERIZER BASER D1, D2, D3

LY EIN—TFRET] BE #E1T. ¥k ZFIE TEHE S H Yoshiyuki Suda, Yoshinobu Murakami, Ryoji Inada

>N g ELC_DOG73020

Bx0EHE

This lecture is implemented as an introduction to electrical energy systems and intended for students and other engineering disciplines. It is being
useful as reference and self—study guide for the professional dealing with this important area. There are following three sub courses to choose
from.

This lecture is implemented as an introduction to electrical energy systems and intended for students and other engineering disciplines. It is being
useful as reference and self-study guide for the professional dealing with this important area. There are following three sub courses to choose
from.

BxONE

Sub Course 1 (Yoshiyuki Suda)

1. Fundamental concept of electrical energy engineering

2. Three—phase systems

3. Power electronics

Sub Course 2 (Ryoji Inada)

1. Introduction of Electrochemical Energy Conversion Devices
2. Lithium—lon Secondary Batteries

3. Recent Trend in Electrochemical Energy Conversion Devices
Sub Course 3 (Yoshinobu Murakami)

1. Introduction of Electric Energy Systems

2. High Voltage Engineering and Electrical Insulation

3. Fundamental Properties of Dielectrics and Electrical Insulating Materials.

Review the lecture content after a lecture and prepare the lecture content of next lecture.
Sub Course 1

1. Fundamental concept of electrical energy engineering

2. Three—phase systems

3. Power electronics

Sub Course 2

1. Introduction of Electrochemical Energy Conversion Devices

2. Lithium-Ion Secondary Batteries

Sub Course 1 (Yoshiyuki Suda)

1. Fundamental concept of electrical energy engineering

2. Three—phase systems

3. Power electronics

Sub Course 2 (Ryoji Inada)

1. Introduction of Electrochemical Energy Conversion Devices

2. Lithium—lon Secondary Batteries

3. Recent Trend in Electrochemical Energy Conversion Devices

Sub Course 3 (Yoshinobu Murakami)

1. Introduction of Electric Energy Systems

2. High Voltage Engineering and Electrical Insulation

3. Fundamental Properties of Dielectrics and Electrical Insulating Materials.

Review the lecture content after a lecture and prepare the lecture content of next lecture.

FE-EERE

Based on the handout to distribute, carrying out a survey of related matters.
Based on the handout to distribute, carrying out a survey of related matters.

BER B

HEBICHTSAEER

Materials will be prepared by the lecturer.

Materials will be prepared by the lecturer.

BEEN 2 Fuel Cell Systems Explained ISBN

=
EEA J. Larminie and A. Dicks | HRtt Wiley HERE
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BEE2 =4 Lithium lon Batteries: Science and Technologies ISBN
E8B4 M. Yoshio, RJ. Brodd | HhR%t Springer-Verlag HERE
and A. Kozawa
SEE3 =4 High Voltage Engineering ISBN
£854 E. Kuffel, W. Zaengel and | H iRt Newnes H R 4E
J. Kuffel
SEEBICHETHIMEEE
ERBEE

(1)Understand the three—phase power systems.

(2)Understand the power electronics engineering.

(3)Understand the basic and recent trend for Li—ion battery technology.

(4)Understand the recent trend for R&D in post Li—ion battery technology.

(5)Understand the basic and recent trend for high—voltage engineering.

(6)Understand the basic and recent trend for dielectrics and electrical insulating materials.
(1)Understand the three—phase power systems.

(2)Understand the power electronics engineering.

(3)Understand the basic and recent trend for Li—ion battery technology.

(4)Understand the recent trend for R&D in post Li—ion battery technology.

(5)Understand the basic and recent trend for high—voltage engineering.

(6)Understand the basic and recent trend for dielectrics and electrical insulating materials.

BARO FIACERFAR. BELR—FEOED S LU FHIEE

[Evaluation method] exam(100%)

[Evaluation basis] Students who attend all classes will be evaluated as follows:
A: Obtained total points of exam, 80 or higher (out of 100 points).

B: Obtained total points of exam, 65 or higher (out of 100 points).

C: Obtained total points of exam, 55 or higher (out of 100 points).

[Evaluation method] exam(100%)

[Evaluation basis] Students who attend all classes will be evaluated as follows:
A: Obtained total points of exam, 80 or higher (out of 100 points).

B: Obtained total points of exam, 65 or higher (out of 100 points).

C: Obtained total points of exam, 55 or higher (out of 100 points).

TEHASIER
EHRBERE

Examination

E AR

X0}

DT ALR—D

AI24R7T—

FE-LHEIZEAMEDOAE

(C)LEE DB ZEAHBIEESE -HRFAFEES
LEEDBDEEICISMAREICHT HERERTL, HEREDHBEILRE, TNERBETEDSRED

F——F
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(D32030050)5E3 <A OTLZhO=H R 455% I [Advanced Microelectronics 1]

#B4AEX4A] FIHTAoOTL A=Y R4 I [Advanced Microelectronics 1]
RHEEIES D32030050 R4 BEX-BEFEHLI | BRSE EiR
FER
REEH AIEA K BB R &2~2 HEH 2
REERE AERIFHAERIBLERHZE HBRER 1~
REEH BR-EFRBRIZER BASER D1, D2, D3
HYZEN—TFRED] EME FIEA, AN O BE, O BA, B —i% Kazuaki Sawada, Yasuhiko Ishikawa, Hiroto Sekiguchi, Kazuhiro
Takahashi
>N g ELC_DOG74020
BX0BEE

FWMIAVOILI A=Y REFCEEBET OIS ITVFILT AV ECEERMB LRI T NI ADBIDVNTHERT 5.
From the viewpoint of deep understanding of advanced microelectronics, physics of semiconductors including material design and an example of
latest device will be lectured.

BEONE

a) FEADYE LT
EBEES LUT AR i
NORIVO=TFYLT
L&+ ERK
EHHR
BT
FrUTHEERR
FoRILER

b) £E-F B KA
Laykx—ny7
ER#%EIOER

—3yHyarvask

o) EEME R
FTINARTOERE T
MEMS/NEMS
&3 MOSFET
ETEMMPEH LU MEMS [CEET HREVIR
a) Physics and Properties of Semiconductors
Crystal growth and device processing
Energy band engineering
Alloy semiconductor
Strain effect
Superlattice
Carrier transport phenomena
Tummeling effect
b)Metal-Semiconductor Contacts
Schottky barrier
Current transport processes
Ohmic contact

¢) Integrated circuits
device processing
MEMS/NEMS
Latest MOS FETs
Current topics in IC/MEMS

FE-EERE

BER B

The basic knowledge on the quantum mechanics, thermodynamics, and electronics are desirable.

Semiconductor Physics, Master course

BHEICETIHEFE

SE®E =L Semiconductor devices —physics and Technology— ISBN
EEA S.M. Sze H kRt WILEY H R &

BERICHETIHESE
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ERBEE
M RTFVFLTHALUEECEEROEBRNLEIAIOILI OO R OYBREZEET S,
(2) RAYBAILY A=Y RICEET DRFTOEMICOVWTHBEE R TS,

BEOFHME(EHRER. RELR— M EOEMNBJVFMAEE
EEOETICHEL>TEINBLR—RI00%)IK>TERET S

A A EEHE S (100 SiES) AV 80 mLLE

B: {25 5El & (100 SHiEs) AV 65 MLl L

C:HAEEE A (100 M m) M 55 ALl E

Reports (100%)

EHFRER
LR—hTEE
By report

ERIA R

Z01th
BiEIZH->TERIIHEBDIE

HEHEERSE:

ZMFNBA: C-605 sawada@ee.tut.acjp ext. 6739

# E# = :C-607 ymurakami@ee.tut.acjp ext. 6741
BOEAN:C-610 sekiguchi@ee.tut.acjp ext. 6744

EE—i%:C-406 takahashi@ee.tut.ac,jp ext. 6755

DT IVHLR—D
http://www.tut.ac jp/english/introduction/02EE.pdf
(department)

http://www.int.ee tut.acjp/
(devision)

http://www.tut.ac jp/english/research/research_highlights.html
(research activities)

FI4RTT—
EBER T BERIE E-mail ICTHEFF
K. Sawada (C-605)
sawada@ee.tut.ac jp
ext. 6739

Y. Murakami (C-607)
ymurakami@ee.tut.ac jp
ext. 6741

H. Sekiguchi (C-610)
sekiguchi@ee.tut.acjp
ext. 6744

K. Takahashi (C—406)
takahashi@ee.tut.ac.jp
ext. 6755

FE-LHEIZEAMEDOAE

(C)LEE DB ZEAHBISEHESE - RFAFEES
[LEEOMBDEHEICSSMEFARICHT DHEMRERTL, ARRROHBEILRE, ThERETEDHEN

F——F
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(D32030060) ki< A7 ALY hO=4 A ¥Fik I [Advanced Microelectronics 2]

#B4AEX4A] FIH<T ALY O A4 I [Advanced Microelectronics 2]

RHEEIES D32030060 R4 BES-EFHERT | BRBE EiR
FER

REEH % K BB R B 1~1 HEH 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BR-EFHEBRIZER BASER D1, D2, D3

HUHR[A—TFRE] ZR BBE BA & ATE BT Akihiro Wakahara, Hiroshi Okada, Takeshi Kawano

>N g ELC_DOG74020

eE JO)=E
FEEATNAAOYEICETHROBEBEOEIC, RERDT/NA RAOEBE., Rt FRTOEREEET S,

To understand semiconductor physics, structure, design, and processing of advanced semiconductor devices.

BEONE

FEEOYE, FICFERT NS ADEREELLED pn BESELY MOS BEEBEICETS. 2RI VITELVDHFYITORDEL. iE
ASNEDOHX I TDFAFIHRIZET IRRICTIEHE L TO4DDORHMFBAERT NARIZET 23— H1 DEERLTZET 5.
BERT. ERICEIMBOBIRICMA, BESNF=T I MARICEIAERARET NI REERT H-ODOH T —RRAT1E2E ML, BH
MHADRERETS,

1. F/REET N\ RER BT KU FHE R AT
2. FEERNIFIVOZTYITEEFRBET MR

This subject consists of two parts. The first half begins by introducing majority— and minority—carrier behavior in fundamental pn—junction and
MOS structures. Injected minority carrier dynamics in semiconductors is also included. On the latter half, student choose one from following three
topics.

1. Fabrication and characterization technology for Nanosturecture devices (Prof. Okada)
2. Band engineering and quantum effect devices (Prof. Wakahara)
3. MEMS/NEMS technology(Prof. Kawano)

Adding to lectures by professors, in this subject, a case study is also conducted. Namely, students are required to give a presentation on
researches on the given topics, and on design of devices that satisfies required specifications.

FE-HERE
EESFORMBE. EHHHEOHAIOVT. FEXBRABLLE THEBENREHET IREEDETIL,
CHIZEY, BEABTOELINBOE BTG ERMR RIS EBREER T HHRITLNITEHIE,

EEH A
BEaT#FER  EF TN\ ARAM/. (8- F/VRTL EBEF VAT LR AILIFO=HR

HEE E4 Physics of Semiconductor Devices ISBN

E&E S.M.Sze H Bt Wiley R e

LEEICHT SRR
Z0th. 2EXH. BHEENGE, T MEERRER

Related references, data, printed matters will be given in the class.

BERICHITSAEER

ER AR

FEAMBPANTELIMENRZEFERBL. BFET NI ROEEREBEZELREFZEICHMNDLSICHAL XD,
RESNFARICE LT NA RO ERBERINTES,

BESNIT—VICEDEREFALEBRE. SSLIFv—ELTEEDHLND,

You will be able to:

1. Deeply understand fundamental phenomena in semiconductors, and explain operation principle of basic semiconductor devices to master
course students.

2. Design a essential part of semiconductor devcie that satisfies the given specification.

3. Investigate on given topics, and give a lecture on this.

REOFmE(EHRR, FELR—MEOES)H LUHhE#E
BRPITTIT—RREATLAORBIZLIFv—H LU, FELA—+
AERBEETRTERLTEY, HhOSZLYFr— LIR—tDEE A (100 Siim) A4 80 skl kb
B ERBEZ% 80%EMLTHEY, N OIZLIFvr— -LIR—rDAETR (100 Siim) A 65 bl b
CERMBEE 60%ERLTEY, MOI=LIFvy—-LiR—rDEE A (100 miEm) A4 55 mLl b

Achievenemt of lectures of the case study, and writing research reports.
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E SR
HBRERE PRI BITHAEL

None during exam period

E RS

Z 0t
BIEICH=o>THEATIHAD &

ELH R RS

Z[RIRE :C-608 wakahara@ee.tut.ac.jp

[& A& :C-303B okada@ee.tut.ac.jp

A %F M+ :C-603 kawano@ee.tut.ac jp

Before choosing a sub—course, contact to following professors

Akihiro Wakahara:C-608 wakahara[at]ee.tut.ac.jp
Hiroshi Okada:C-303B okadalat]ee.tut.ac.jp
Takeshi Kawano: C-603 kawano[at]ee.tut.ac.jp

DI NVALR—D
http://www.int.ee.tut.ac jp
http://www.int.ee.tut.ac jp
http://www.eiiris.tut.ac jp

FI4RTI—
R, A—ILIRETTRERSDZE,

As needed. It is preferable to make an appointment in advance.

FE-ZFIZEARLEOAR
(C) EmEy- ISR ABOEFERERMTREN
BEQRM-RITSBFOER - ICAMBZERMICERL. RENISERTESEN

(DIEEE D EFE FHNISEESE A RRAR A EROKS
LEEDMBDEREICIIMEFECKT A ERERTL. AEMAREOHELRE. TNERBRTESHED

(ORFOFEM PHESBREDEITHT 2RR L LFHRMFEE S
#HE BB BRFORLISHIELT, £ECH->TEFEMICFEET 28N

F—0—F
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(D32030070)5C i+ EIE S AT L5 5% I [Advanced Communication Systems 1]

B BA[EX4A] FiniEHRIBIE L AT LR I [Advanced Communication Systems 1]

BERIES D32030070 X% BR-BEFIER | BRBE =R
IH¥HEK

REEH AIEA IE BE5 R B i1~1 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BR-EFHEBRIZER BASER D1, D2, D3

HYZEN—TFRED] KE Z, LR F=E MR ZEIE Takashi Ohira, Hideyuki Uehara, Keigo Takeuchi

>N g ELC_DOG75020

BX0BEE

Students select between the following two courses:

The first course is intended for learning how to design microwave circuits needed for advanced wireless communication systems and wireless
power transmission systems. The distributed constant element theory is addressed to characterize linear circuits at high frequencies. Based on
this technique, students challenge synthesis of a variety of microwave signal and power processing functions.

The second course is intended for learning the mechanism of medium access control and multi-hop communications for ad hoc and sensor
networks. Students try to give solutions of the problems which cause performance degradation.

Students select between the following two courses:

The first course is intended for learning how to design microwave circuits needed for advanced wireless communication systems and wireless
power transmission systems. The distributed constant element theory is addressed to characterize linear circuits at high frequencies. Based on
this technique, students challenge synthesis of a variety of microwave signal and power processing functions.

The second course is intended for learning the mechanism of medium access control and multi-hop communications for ad hoc and sensor
networks. Students try to give solutions of the problems which cause performance degradation.

BxORNS

Course 1 provided by Prof. Ohira:
1. Transmission lines

2. Scattering matrix

3. Mizuhashi Smith chart

Course 2 provided by Prof. Uehara:
1. Medium access control protocols
2. Multi-hop communications

3. Ad hoc and sensor networks
Course 1 provided by Prof. Ohira:
1. Transmission lines

2. Scattering matrix

3. Mizuhashi Smith chart

Course 2 provided by Prof. Uehara:
1. Medium access control protocols
2. Multi-hop communications

3. Ad hoc and sensor networks

FE-EERE

BER B

Course 1:

Deep understanding on electromagnetic field theory, linear passive and reciprocal circuit theory, and sophisticated experience on complex and
matrix mathematics are prerequisite.

Course 2:

The students who will take this course are supposed to have sufficient knowledge about the following; wireless digital modulation and
demodulation, radio propagation characteristic, signal processing, probability, random variables and stochastic process.

Course 1:

Deep understanding on electromagnetic field theory, linear passive and reciprocal circuit theory, and sophisticated experience on complex and
matrix mathematics are prerequisite.

Course 2:
The students who will take this course are supposed to have sufficient knowledge about the following; wireless digital modulation and
demodulation, radio propagation characteristic, signal processing, probability, random variables and stochastic process.

BRBICHIIAEER

Course 1: Lecture on the blackboard without resorting to textbooks.

Course 2: Instruct in 1st class.
Course 1: Lecture on the blackboard without resorting to textbooks.
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Course 2: Instruct in 1st class.

BEEICHI SR EE

ER AR

Course 1:

— Understand the distributed constant elements and concept of scattering matrix.

— Derive frequency responses on linear RF circuits exploiting Mizuhashi Smith chart.

— Characterize various kinds of high frequency functional circuits and compose them based upon given specifications.

Course 2:

— Understand the mechanism of medium access control and multi—hop communications

- Understand the characteristics of ad hoc and sensor networks

— Present a solution or a new application for the above

Course 1:

— Understand the distributed constant elements and concept of scattering matrix.

— Derive frequency responses on linear RF circuits exploiting Mizuhashi Smith chart.

— Characterize various kinds of high frequency functional circuits and compose them based upon given specifications.

Course 2:

— Understand the mechanism of medium access control and multi—hop communications
— Understand the characteristics of ad hoc and sensor networks

— Present a solution or a new application for the above

RO FMECENRE, RELT—SORMBLCRTEE

Course 1: Marks are based on the final test.

Course 2: Marks are based on reports and presentations.
Course 1: Marks are based on the final test.

Course 2: Marks are based on reports and presentations.

TEHASIER
EHRBERE

Examination

E AR

ZODfth
For e-mail address information, visit http://www.comm.ee.tut.ac,jp//
For e-mail address information, visit http://www.comm.ee.tut.ac,jp//

DI NHLR—D
http://www.comm.ee.tut.acjp/
http://www.comm.ee.tut.acjp/

AT4RT7I—
Appoint a time slot via email
Appoint a time slot via email

FE-LHEIZEAMEDOAE

(B) iRl - IS AMMBOESERRMERGEN
EEGFM- BSOS B OER-ISAMHEERMIESL, REMICERTESRN

F—J—F

microwave, circuit, electromagnetic field, Smith chart, scattering matrix, distributed constant element, wireless networks, medium access
control, multi-hop

microwave, circuit, electromagnetic field, Smith chart, scattering matrix, distributed constant element, wireless networks, medium access
control, multi-hop
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(D32030080)4C i #E(E S AT L 455% IT [Advanced Communication Systems 2]

B BA[EX4A] FiRiEHRIBIES AT LR I [Advanced Communication Systems 2]

BERIES D32030080 X% BR-BEFIER | BRBE =R
IH¥HEK

REEH % IE BE5 R H5~5 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BR-EFHEBRIZER BASER D1, D2, D3

HYZEN—TFRED] )il E—, B% &b Shuichi Ichikawa, Masaya Tamura

>N g ELC_DOG75020

BX0BEE

(1)

HEEREE-HERIZSFICES T a1 ELERTORRKERZY, ThEHRRFEOELCAISERT S HEHIIDIT5S.

(2)

TAYLRABREE LTI VLRENGEIZH TS RF ABROREHEMEZHAL, BEOMRICIEAT 2HEHIZDIT5.

(1) This lecture aims to study the state—of—the—art of high performance computing (HPC) in computer science/engineering, and to apply it to
research activities and applications.

(2) This lecture aims to achieve the state—of-the—art RF circuit techniques in wireless information transmission and power transfer, and to
apply them to future research activities and applications.

BRORE

(1)

UTISRT ISLEELBEMfiDHIRFOT—IERRL, FEOMET—ICHTIXHMAE, M- HE HEERoILEvT—>
avETS.

- AR B AT

- 3t 51| SRR 17

(2)

UTIZRY &5% RF BABREMOBILEHDOT—IERIRL, BFEOHMET—ICETIXHAE, H5x -l AEERoILEtoT7—
IVvETS.

=\ DRI T

* T 0T« 7 EREHfT

(1), (2)ELEBVEMMERELTIEENBTH LY, RNEFHRABZLOFE (BEHBDBBERALFE)EIRLLTEREZT
3.

(1) The student negotiates with the lecturer to select one of the latest themes in HPC, surveys the corresponding studies, reads the papers or
books, and presents the results.

Examples of themes: custom computing circuit, parallel processing, etc.

(2) The latest topic will be discussed and decided from the following fields with the lecturer:
* Passive circuit techniques

* Active circuit techniques

Paper survey, reports, and presentation will be held based on the selected topic.

Since high level of expertise is required for each theme, the students have to finish prerequisite subject before this subject. (See Related
subject section.)

FE-EERE

EEH A
M BERBLBEOBLRHRERBI T2 AT LRIZBELTNDIEERIRET 5.
Q) BEAHRERN BV ORERIZIZBEL TS EERHRET 5.

NLSNDOR B (RE- B RFOHEB) THOTHLEEERDLITRELSH LI, TDEE, FPRABEER T S-OFMEHELEUL
THAZRAILERIEFHLET S

(1) The students are requested to take Advanced Digital Systems in master course, before applying this subject.

(2) The students are requested to take Microwave Circuits in master course before taking this lecture.

The students might be admitted to take this subject without taking the above appointed subjects, if they have taken the corre sponding subjects
in other universities or courses. In this case, the students must gain the explicit admission from the lecturers. Contact to the lecturers for the
interview.

BRBICHIIAEER
ZOEEDT—ICIHGLT, REELMROL, XHK-BRELGELHETT S

The lecturers will assign the books or papers according to the theme of each student.

BERICHISMEER
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b= 354=F:

(1) BIRLF=T—RICEALT, BUAAETRITXMERET HEMER (DTS,

(2) BIRLI=T—ICELT, REMCEHEADIEAET, BEVHMBESICOTS.
@) BIRLI=T—RICEALT, RERNBEEHET S-ODEXRENESHICDITS.
@) BRLE=T—RIZELT, AERNBRESBRETRRT DRENEHIZOHTS.

To acquire the items shown below;

(1) The abilities to survey the technical documents of the assigned theme through adequate means,
(2) The wide knowledge on the assigned theme from principles to applications,

(8) The abilities to write technical documents of the assigned theme, and

(4) The abilities to present the research results in conferences and journals.

RO il A (R, RELR—MNEORD) & SVl &%
FE Lt T Ay, BERBEGEERENISTEET 2.

The knowledge and achievements in survey, writing, and presentation are totally considered.

EHIFHER
LR—hTEE
By report

R

Z 0t

DT IVHLR—D

(1) http://www.ccs.ee.tut.ac jp/ ichikawa/lecture/
(2) http://www.comm.ee.tut.ac.jp/em/index.html
(1) http://www.ccs.ee.tut.ac jp/ ichikawa/lecture/
(2) http://www.comm.ee.tut.ac.jp/em/index.html

A I4RTT—
ERHIIZ e-mail TFHET HL.

Make a reservation via e—mail.

FE-HHIZEREOAT

F—0—F
SREHE, RIERE, BUAHE, BHNE T /0K, RF O SEREHS

Custom computing circuit, logic design, high performance computing, Microwave, RF circuit, High—frequency circuit
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(D32030090)MO T fE 1 % 32 & [Advanced MOT Company Intemship]

HBARFEXA] MOTE E £ EE [Advanced MOT Company Internship]

RHEEIES D32030090 =8 BEX-ETFER | BRYEA iR
IH¥HEK

REEH BE IE BE5 R £ HEH 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BR-EFHEBRIZER BASER D1, D2, D3

HUHE[O—TFERED] HHEBLEIEZ B E kyoumu iinkai fukuiintyou

>N g ELC_DOG79020

BX0BEE

EEORRICHAE, SEELEDRENT. MOT IZETHEREETI.

Practical training of MOT is conducted under tuition of a trainer in a company.

BE2ORE
EARBIZIE, MOT ICRAETIEEDSE, PEIELNEDES, ZNICE DI MOT FEGEEZTSA, HMICOLTIE. REELEOLEIC
w3,

Reading MOT books and lecture by trainers and MOT work. Details of the subject follows instruction of the trainer.

FE-HENR

EER A
EEBPRER SECERRGE

Management Science, Operations Management

BEEICHISAEER
FISHRELGWL, EXBLFOLEICHD,

Follow instruction of trainers.

BEEICHISAEER

Knowledge of MOT is acquired.

ERER
MOT [CBET 2FEZHIC DTS,

RO A (EHIRER, BELR - E0EMN S JUFHEEE

EELFOFMEICMZ, MOT ICEHTHEREE, FHORR(LR—F) ONEE. BREMIZFHET 5.
AERRBEETRTERLTEY, HhOTRAMLKR—FDOEF A (100 SR A 80 MLl E
B:EMBZEE 65%EMLTHY, M DOTRAMLR—FDEF R (100 Aifm)HY 65 MLl E

C:ERKBEZ 55%ERKLTHEY, MDOTAMLR—IDEE R (100 mifHR) A 55 MLl E

Evaluated comprehensively by understanding level of MOT and reports of MOT work Evaluation of trainers.
A: Achieved all goals and obtained total points of reports, 80 or higher (out of 100 points).

B: Achieved XX % of goals and obtained total points of reports, 65 or higher (out of 100 points).

C: Achieved XX % of goals and obtained total points of reports, 55 or higher (out of 100 points).

R
HERHE P ZFAHITHEN

None during exam period

E AR

01t

DT IHLR—D

AI24R7T—

FE-LHEIZEAMEDOAE

B EFERIZER

F—7—F
Mechanical engineering, MOT
Mechanical engineering, MOT
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FrEIE S

D33010010

D33010020

D33010030
D33010040
D33030010
D33030040
D33030070
D33030080
D33030090
D33030100
D33030130
D33030140
D33030150
D33030160
D33030170
D33030180
D33030190
D33030200
D33030210

BL&M FER-506e

HBA
E#R - FNAE T2 EREE I

B4R - FBE L2455l 8ReE I
BEEEEARER
HEREmE
SHEML AT LIRS
ARYbA T REFHR
b - AR S R T L T4 R

RYRT—H AT LT8R

INE—UIEHRNIE T2 45ER

MOTEERXEE

Web BRI T 2455 1
Web (G T 455 I
EFE-EENEIRER
EIRIEHR AT LT
DFIERI YR
BHR-ANEER 2R 1
BEHR-AEER 2RI

KXHBA

Seminar in Conputer Science
and Engineering 1

Seminar in Conputer Science
and Engineering 2

Seminar on Interdisciplinary Research
Ethics for Researchers

Computer System Engineering
Robotics Intelligence

Brain and Neural System Engineering
Network System Engineering

Pattern Information Processing
Molecular Simulations

Theoretical Computer Science
Advanced MOT Company Internship
Web Information Data Engineering 1
Web Information Data Engineering 2
Speech and Language Processing
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(D33010010)f&%R - 51 Bt T =245 B #%5% I [Seminar in Conputer Science and Engineering 1]

#B4AEX4A] FER - ANRE T 2455 &8 1 [Seminar in Conputer Science and Engineering 1]

RHEEIES D33010010 R4 BFHR-MEETS | BRBE g
BER

REEH BE IE BE5 R £ HEH 4

REERE AERIFHAERIBLERHZE HBRER 1~

REEH 1E3R - FEE T ¥ HEW BASER D1

LY EIN—TFRET] S3HRHFE B —23kei kyomu lin-S2

>N g CMP_DOC71010

BX0BEE

EMREAEET HFWPICH T SREMDOFEIER RICKBICLIIRAROEMFR) ZRE T IEEN. LoV, TORMIFREE
R SEA. BER-ICETEDRANEES,

To train the ability to discover a state—of-the—art technical information about computer science and engineering designated by each laboratory
(especially state—of-the—art technical information in English), to understand the technical information, description, and to develop the ability to
cope with question and answer.

BxONE

BEMNMEET HREMDEMIER $FICHEBICLDIRAWMDOEMIFR) IOV TEBLIZECAZEHRAT 5,

BEFBMBERONBEORR ., BfF, HA. BE-I0ETIHEITOVTEEEEZET,

A student is required to explain what he understands the state—of-the—art technical information to be specified by the teacher (in particular
state—of—the—art technical information in English).

A teacher provides guidance directly to his student how to discover the contents of the technical information, to understand explanation, and
how to cope with question and answer.

FE-HERE
HEMEETHINRICHL, FE-EEETS.

Preparation and review is required on contents designated by the teacher.

BER A
BEHEICRLNEDhESIE,

LEEICHISAEER

BERICHISAEER
BLENSEELRIMENERET DHE0H 5,

b-4o4=k: ]

M FEEHDEMDFOEIAEBTE, HYPOTEGRATES,
(2) B IRHE RO R XA MR TE EXTES,

(B) X DBEEMNGHANTES,

(B) RREVSREAILTOERREATED,
B)FEHROFRZEREVSTBHXTHETES,

(1) To understand state—of-the—art in some areas of expertise written in English, and to explain clearly.
(2) To interpret and write technical information written in English.

(3) To make standard construction of technical papers.

(4) To provide information in the style of presentation.

(5) To point out the lack of information in the form of questions.

RO M E(EHSR., REBLA— M EORME SUFTmEE
BRTEHRORERICAIT-EEM. RTEROERE. SRHEOHE. ER~OEE. BRAADSMOKBFENBEHNIHEEHRENHEYT
o

SRR RAIMICT RTOBRICEELEEDICOE, FROKLIICHELZTMT 5,
AERBEETRTERLTEY, HhDOTAMLR—FDEETE (100 SHiES) A 80 mLLE
B ERBEEZEE70%ERLTEY, M OTARLIR—FDEETA (100 SiFm) A 65 mLlE
C:ERBIEE60ERLTEY, MDOTALLIR—FDEETH (100 HiFm) M 55 mLlE

The score is assined by the supervisor considering autonomy for the discovery and understanding of technical information, the method of the
description, the answer to the question determines, and the participation to the discussion.

A:more than or equal to 80 B:more than or equal to 65 C:more than or equal to 55

EHRR
Z Dt
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Other

E RS

Z0fth
REHRICHVEDLESIEL,

DTNVALR—D

AT1RTT—
EEHBICHVELESIE,

Ask the staff in charge of the lecture.

FE-ZHIEAREOAR

F—0—F
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(D33010020)f& 4R - £NBE TP 4+ B4R E% I [Seminar in Conputer Science and Engineering 2]

#B4AEX4A] HF¥R - ANAE T 245 71 %58 I [Seminar in Conputer Science and Engineering 2]

RHEEIES D33010020 R4 BFHR-MEETS | BRBE g
BER

REEH BE IE BE5 R £ HEH 1

REERE AERIFHAERIBLERHZE HBRER 2~

REEH 1E3R - FEE T ¥ HEW BASER D2

LY EIN—TFRET] S3HRHFE B —23kei kyomu lin-S2

>N g CMP_DOC71010

BX0BEE

B -HEETFLEET HEADEMLFICENT, HERTORAHDKREIIROBALZES, BETDHEICELOT, SEOMFEDIE
ET %

To train the ability to discover a state—of-the—art technical information about computer science and engineering designated by each laboratory
(especially state—of-the—art technical information in English), to understand the technical information, description, and to develop the ability to
cope with question and answer.

BxONE

BEMEET HREMDEMIER $FICHEBICLDRAHDOEMIBFR) ICOVTHEBLIZEZAZHBAT 5,

HEFBMBERONBEORR ., BF, A, B I0ETIHERITOVTEEREZETS,

A student is required to explain what he understands the state—of-the—art technical information to be specified by the teacher (in particular
state—of—the—art technical information in English).

A teacher provides guidance directly to his student how to discover the contents of the technical information, to understand explanation, and
how to cope with question and answer.

FE-HERE
BEMNMEETHINBICEHL. FE-BEEETI.

Preparation and review is required on contents designated by the teacher.

BER B

LEEICHISAEER

BEBICHISHEER

b-4o4=k: ]

M FEEHDEMDFOEIAEBTE, HHYPOTEGRATES,
(2) B IRHE RO EXA MR TE EXTES,

(B) X DBEEMGHANTED,

(B) RREVSREAILTOERREATED,
B)FEHROFRZEREVSBHXTHETES,

(1) To understand state—of-the—art in some areas of expertise written in English, and to explain clearly.
(2) To interpret and write technical information written in English.

(3) To make standard construction of technical papers.

(4) To provide information in the style of presentation.

(5) To point out the lack of information in the form of questions.

ROl E(EHER., RELA— N EORME SUTlEE
BiTERORERICAT-EENE. REROERE. RAOTE. BH~OEE. BRADOSMOFFENCKREHNIHEERENHET
o

ST RAIMICT RTOBRICHEELEDICOE, FREOKLIICHELZTMT 5,
AERBEETRTERLTEY, HhDOTAMLR—FDEETE (100 SHiES) A 80 MLl E
B ZERBEEZEE70%ERLTEY, M OTARLIR—FDEETA (100 SiFm) A 65 mLlE
C:ERBIEEC0ERLTEY, MDOTFTALLIR—FDEETH (100 SHiFm) M 55 mLlE

The score is assined by the supervisor considering autonomy for the discovery and understanding of technical information, the method of the
description, the answer to the question determines, and the participation to the discussion.

A:more than or equal to 80 B:more than or equal to 65 C:more than or equal to 55

E BB
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LR—CEE
By report

E RSB

Z 0t
HELHBOEHE

DTNVALR—D

AT1RTT—
HAHE DIERITHES.

Ask the staff in charge of the lecture.

FE-ZHIEAREOAR

F—0—F
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(D33010030)$8 & $E1E B 4 [Seminar on Interdisciplinary Research]

HBARFEXA] 15 & B 2R 4% iR [Seminar on Interdisciplinary Research]

RHEEIES D33010030 X4 BFHR-MEETS | BRBE g
BER

REEH % IE BE5 R H3~3 B 1

REERE AERIFHAERIBLERHZE HBRER 2~

REEH 1B AEE T FER BASER D2

LY EIN—TFRET] S3HRHFE B —23kei kyomu lin-S2

>N g COM_DOC71010

BX0BEE

BT HRFERR2ERZEN, —FAITHNLTESOHAREMEROBELZEICHAYDOTERATHILT, thOEMIBFOMBEFRLZTT
BLEWEE OMBEERMISERSE LM RFAKENETHITDFSES.

New technologies are often developed from the combination of different disciplines. It is clear that successful interdisciplinary efforts require
mastery of specific competencies. This course will develop a student’ s scientific and technical knowledge in which researchers from different
disciplines. If such competencies are explicated, it might be possible to enhance researchers’ abilities to develop the next generation in
interdisciplinary scholarship.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

BEONE
F1EHBEERFZERICIIECHRAARERIOERMEFICHT AT VREEE LU PERRAE

F2E-F 16 ADSHM 10 BEE: 2—-3ZDNRFEFEND, BONEELTOIHANS, MIRERTTHLTELIMERCREEDRE
RAFE2HR (AL BBEDLDALNT—RAVMERAL, 20 SEEOHREEZHITTRER - RALER, EREFBOREATFITOVTHERD
ErFEL 20 HIEEE

FE2E—F 16 ENIL05EAEE: ERMVLDBRICIIFE(N RMD5R)EHLICLE, EAEEMRICET ST RAHviay

In this seminar, doctoral course student of 2nd year will make a presentation to other D2 students of different research fields, in order to
obtain the research ability to integrate varieties of research fields. See the schedule.

1) Presentations

In this class, each student will make a presentation to other students of different research fields.

So the student who do the presentation will prepare the outline for approximately 2 pages (A4) , and make a power—point.

*Supervisor will come and check his student’s presentation, if available.

2) Title and abstract of presentation

Not only D2 students, but also other students are welcome to attend the presentation.

So please submit the title and abstract (200 words) 3 weeks before your presentation to Academic Affairs Division.
We will post it on the bulletin board inside the campus.

3) Report you will submit

You will be requested to submit a report after each presentation to your supervisor. As an initial training to create a new research project,
students will work to make brief summary of a topic from other student’s research filed with the goal of creating research project. And
students will complete a research proposal that will be integrated from other scientific field and their own research filed.

4) Schedule of your presentation
Please check the schedule given before the semester begins.

5) Absence from the class
Basically, you have to attend every class.
If you need to take absence due to the sickness or conference, please discuss with your supervisor what you should do instead.

FE-EERE

BEEH A
LEZEROEMBEERE KLU BELERE

SRBICHETIHEER
L

BERICHISMAEER

b354=F:
BOOMREMEROBELTZEICTOMAYPTEGBATHIENTED. ESHITESDEMNDLEVHEEOMFMEFHNIEESE THEFRE
EHIEIRRANESICOITS.
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The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

BEOFMmZ(EHRE., RELR—IFES0EMNHJVFMmES

BHELTERINDIZERRNS, 1 DULOZERREZERL, (B5OHARLOEATHL, ARETHNIEESORRIZEDLSITT—F
NI TEDINIERBELT, 1A EBEDLR—MEZBIEEHEICIREL, ZOLR—MIKVIEEHEHNRERIZHIERT 5.

A:80 Rl E . B:65 mLAE, C55 ML

Your supervisor will check your report, and submit your academic score to the member of Academic Affairs Committee at the end of semester.

EHFRER
L R—+ TR
By report

ERIA R

Z 0t
EHHELKE

DI NVALR—D

AT71RT7T—

FE-BHIZBAREOAE

F—0—F
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(D33010040)HF 3235 1 ZB[Ethics for Researchers]

HBARFEXA] & HIE[Ethics for Researchers]

KHEEIES D33010040 R4 FR-MEIPE | BRBE g
¥

HEEH BiTEA1 EARKE K 1~1 B 1

REERE AERIFHAERIBLERHZE HBRER 1~

REEH 1B AEE T FER BASER D1

HUHR[A—TFRE] HHEERBENEER R FBE kyoumu iinkai fukuiintyou, Kunihiko Hara

>N g COM_MAS81010

BxoBE

ABREZEL HRIBEZTSRZRENS . ARELLTCOTHRELHARICE TIMEBLOFREEESLETHREMREBORNELZEMRL.
BIL-MRELLTEBFBIRNETERNGEELZERSIE S,

Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical problems; lead students to
think independently and exercise normative consciousness of research ethics through ethics education in research in accordance with goals of
scientific education and research and characteristics of individual research specialties

BxONE
BHOHEDNLUTORNBETERETI. BEFEFIFRI LIRS,
g1@E:AorAFH 3
MEEMEBLIA, ? BEREBZENBLEN?
F2E:-AROMELERE AROBBETFIRELO, MEHER, REeREHL EEME, EFET
FEIE:AUTA—LR-avEUh, BEAERRE T2ONE-EE- 0B HRTETS,
SFHET, PI
FARHARBRRER, +—H—> o7, THEULGRR, EEE ERAWHE
F5M:AVTSATUR, BIEBOREFA, E7LEL—, #EDEE, MEFEDHLEESR,
#HELOXEE TRIzVIaFIL
%6 E:BHIHE 1
THE LAB(A U359 T4 2alb—2aV) &40, LIR—MIL TR
E1E:BHHE 2
HRBIGTORFBNET1RAvI Iy
% 8 [ HiRHER
Several faculty members give lectures as follows (order of lectures may differ based on the class):
1Introduction

What is Ethics of Researcher? Why is ethics education necessary?
2)Value and Responsibility of Research, Freedom in Research and What Is to Be Protected,

Conflict of Interest, Security Export Control Policy, Legal Compliance
3)Informed Consent, Protecting Personal Information, Collecting,

Managing, and Processing Data, Research Misconduct, Duty of Confidentiality, PI
4)Presenting research results, Authorship, Improper Presentation, Copyright, Joint Research
5)Compliance, Improper Use of Research Funds, Peer Review, Guiding Younger Generations,

Prevention of Research Misconduct and Whistleblowing, Dialogue with Civil Society,

Professionalism
6)Case Study 1

THE LAB (Interactive Simulation), and submitting the report.
7)Case Study 2

Case examples at a research scene and discussion in the lab
8)Examination

FE-EERE
BEDEREAREEETHLELIT, READARIZODVTHERMEESEICFELTSIL,

Students will need to refer to their textbook to prepare for and review each lesson.

EEH A
BRI E?, RifiERE

Philosophy of Science and Technology, Ethics for Engineers

BEE1 - £ HEOBRLLEEDOHIC ISBN 978-4-621-
08914-9
£E5% BAZHHRES & | HiRH | hEHR Hi R4 2015
YHEBICHETIHEEE

PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf
PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf

BERICHISMAEER

ER AR

RETHBZSRIHLEL, RESHEFBZHEET 510, KERPEISHLT, EXSFOHMEICIECT, HEEMIEBICET 58 RUEM
L5215,

To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding research ethics in
accordance with characteristics of each graduate student’ s research specialties.

BB Al A (R PR, RELR—MEORD)E IR E
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[EF@R] #ARELER (40%) + L 7R—F(60%)

FHBEEIS N TOERICHFELBIZDE, TROEEICKYFHET 5.

A ZRBEEEL2TERLTEY, MORHBRELR—FDOEE R (100 AiER) HY 80 mLLE
B ZREEEHMAERLTEY, A OHBRELAR—FDEE R (100 SmiER) HY 65 MLl E
C:EMBBREFNLULERLTEY, N OHBRELR—FDEET R (100 RiFHR) A 55 mLLE

[Evaluation method] Final exam (40%) + Report (60%)

[Evaluation basis] Students who attend all classes will be evaluated as follows:
A: Achieved all goals and obtained 80 points or higher (out of 100) as total score of both exams and reports
B: Achieved most goals and obtained 65 points or higher (out of 100) as total score of both exams and reports

C: Achieved more than half of specified goals and obtained 55 points or higher (out of 100) as total score of both exams and reports

TE HASER
EHARRERE

Examination

ERIA R

ZDith

ELH B LER

R FREE (§8$E) : C-101-3, hara@rac.tut.ac,jp

IR /A :C-101-1, hisashi.fujiwara@rac.tut.ac jp

BJIl IEXN:D-101, masatomo.shirakawa@rac.tut.ac.jp
W)l #832:D-101, h—katsu@rac.tut.ac,jp

KABR [BF:D-101, okubo@rac.tut.ac jp

Instructor contact information:

Kunihiko Hara (Chief) : C-101-3 , hara@rac.tut.ac.jp
Hisashi Fujiwara: C—101-1, hisashi.fujiwara@rac.tut.ac.jp
Masatomo Shirakawa: D-101, masatomo.shirakawa@rac.tut.ac.jp
Hiroyuki Katsukawa: D-101, h—katsu@rac.tut.ac jp

Yoko Okubo: D-101, ookubo@rac.tut.ac jp

DT IHLR—D

A I4RTT—
e—mail 7 & ThERF 21413+ 5,

Anytime through email

FE-LHIZEAREOAKE

ER - e TFER
(AHRE-BEfELLTOELWMRER S

MEE-RMELLTOEMN-REMNEEZEEL AEO=E-ZE - BUHOBANLHRITE T HEMMREE R IR

FET B8N

F——F

PREHE, FRER, EFET, IRTETH. THES. RERBAHEE, SFE. J0ozviariL

Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,

Copyright, Professionalism
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(D33030010)5t & # AT L T4 #R[Computer System Engineering]

FEAFEXA] ETE#S AT LT 4R [Computer System Engineering]
RHEEIES D33030010 X4 BFHR-MEETS | BRBE EiR

BER
REEH % IE BE5 R N 3~3 B 2
REERE AERIFHAERIBLERHZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HYHE[N—TFRED] K7 To be assigned
>N g CMP_DOC72120
EETYT

HERIZSFICETSEHRELERTEES,

The goal is to obtain the advanced high processing techniques on computer system engineering.

BE2ORE

1~258H8 JAVRIVR, BITAT . N\VIIUR

3:EH T—REF IR~ ORI R

488 AF—B—I U RTF— DEH

558 H MEBLOAIBEIZLDEHBEZ

6;88 IVTRERAVNETIERADEEL

7:88 BlED<L v RAT—rDEE

8iEH AEYREFIHNEEB LTI DA —4—R1T

[ePERE] Load store queue [Z&BFRLRFEEAERITHERADELT

1058 B O—F@RERNTREDT I A TH—F EST

1188 s AR

1288 EINREZBEL-SIEA R TFA

138 B P A B0 FRIEE

14~158H F—RFvyyia

16:88 EHHER

1-2) Frontend, execution core, and backend

3) Countermeasure to constraint of data dependency

4) Updating of in—order machine state

5) Renaming using physical register number

6) Access improvement based on map table

7) Machine state recovery caused by exception

8) Out-of-order execution considering constraint of memory dependency
9) Execution of address calculation and memory access using load store queue
10) Out-of-order execution of load and store instructions

11) Branch prediction mechanism

12) Branch direction prediction considering execution paths

13) Prediction operation of brahch direction

14-15) Trace cache

16) Final test

FE-EERE
RETHEATHRAIAREHP ETRRELET DT, ThoESRL, TEEETET TS,
BEPITRELEZABREZRTLHP ETARLET O T, ThoESRL. BB ZToTHEEN,

* Prepare and review the above—mentioned items on the course materials uploaded on the website.

* Review each lesson based on the photographed images of the records written on the whiteboard, which are uploaded on the website.

BER B

REEICHISAEER
REEHE HP LTARLET,

The course materials are uploaded on the website.

BERICHTSMEER

EREE
UTDER#HRPATELENERBETH S,
ASEEDRE (T I TH—FEITEA 0 —FEIT)
BERANIIVRTaty Y DR
OBERANAIURT Oy Y DE R H T
DERANMIUR IOty dERAWETE# AT A

The goal is to be able to explain the following items.

A)Principles of speedup (out—of—order execution and in—order execution)
B)Configuration of commercial high—end processor

C)Speedup mechanism for commercial high—end processor
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D)Computer system with commercial high—end processor

BEOFMmZ(EHRE., RELR—IFE0EMNBJVMmES
FRAMICUTIRTERELEDLDIZDE, BEDEEEITS,
ETHEZRICHETS
CERBEDIEEETMISIETO/NTRAN-EHRBREZ T, LR—FEET S
ERICBWTEICEHEIZTS

FHEICIE, ERBEEOLARDZERERERIZETE Y S5 ERG0 &AM R). MTAMB0 FifR). LR—MN20 RiFBR)DEFRERANS,

A:80 mLlE B:65 mElE C:55 mElE

It is mandatory to attend all classes, take all small tests and final test, and submit assighments, which evaluate the achievement of the goals.
All students are required to always keep quiet in the class.

Total points are the sum of the points for the assignments, the small tests, and the final test, which are 20%, 30%, and 50%, respectively, out of
100 points. The evaluation is performed based on the followings:

A: total points are 80 or higher

B: total points are 65 or higher

C: total points are 55 or higher

TE HASER
EHARRERE

Examination

R

Z 0t

DT IVHLR—D
http://www.ppl.cs.tut.acjp/lecture/
http://www.ppl.cs.tut.acjp/lecture/

A I4RFTT—
ERHIIZ e-mail TFHET HL.

Students are to make an appointment via e—mail if they want to see the lecturer.

FE-BHIZEREOAG

(C) RHEEDAFMEEHMIEESE - RRFEES
LEEDBDEEICIOMAREICHT HFERERTL, HEREDOHBEILRE, TNERBETESRED

F——F
AVF—=EF— T IFTH—E . NAToRTatvYy

in—order, out—of—order, high—end processor
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(D33030040) ARy b T x A i [Robotics Intelligence]

#B4AEX4A] ORykA TP R4 [Robotics Intelligence]
BERIES D33030040 =85 G- e T | BIRBA =R

HY
HAZEH HE AR 2 4~4 T 2
HRERE KERITFAERE L RIERE HEER 1~
HAER &8R- HEE TP ER BlEER D1, D2, D3
HUHR[A—TFRE] EHE E£%25, =% #i Michio Okada, Jun Miura
Fo\) g CMP_DOGC73220
BxoBE

REFRORYOEB LG LERBEROGASFITONTES,

EAMICK, ORYEORBZ B CTEBHELE OEREREEMN ., SSIWIKRBORHN. SEERMNEZ. HSHBETARETOULSH
ARTAIVZNDERAIZTDONTES,

Fundamental and advanced issues in next—generation robotics will be discussed. This lecture is composed of two parts. Part [ deals with scene
recognition by sensor fusion and action planning. Part II deals with social interaction and communication of robots.

BE2ORE

CHEEORY DY AT LER (1 BR)

AENSITHT IEENT TO—F (RAX D LALE BREER) (2~358H)
BEORYEOMEBE#TESMRIER (4~5E8)
NSO T TOITHEIE (6~7EEB)

RETFANEAR)

RAMMORTORDOESRMLEES (9EE)

KRR, BARERMEZOERE(10~11:88)
HEMBETARICEDILAIUE592a T 42 (12~1358H)
HEMORT(OX, BRBHORTAIXDIGA(14~158H)

Weeks 1-8:(Miura)

— Scene recognition and action planning.
— Bayes filters and decision theory

— Mobile robot localization and mapping
— Action planning under uncertainty

Weeks 9-15: (Okada)

— Situated cognition and biological—inspired robots
— Embodiment and social embeddedness

— Social interaction in social robots

— Socially situated learning

FE-EERE

BER B
EEEROE T 255, BERIEER
Fundamentals of linear algebra, probability theory, cognitive science.

REEICHISAEER
HE, EEEHERMT S

Handouts will be prepared.

(References)
= S. Thrun, W. Burgard, D. Fox, Probabilistic Robotics, MIT Press, 2005.
- R. Pfeifer, C. Scheier, Understanding Intelligence, MIT Press, 2001.

BERICHISMAEER

b354=F:
(HRERORY OB BRI EA DRV DRTRHOTRFHBEOEZAHEESFT 5.
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(OEEHTITO—FITEIFENSO T TOMEMTE ., LK. THHBEOKTEERTT 5.
Q) KRBT, FAMRETZE, HESMBETARCEDEZLEERT 5.
OR2HEORYOHEFERBECISAREEREL, H-GXERORY O REILEZITIELEVOB-BREZICTDT5,

Understanding of the fundamentals of robotics including:
— sensing mechanisms and algorithms for understanding environments,
— cognitive science for biologically—inspired robots and social robots.

RO i EE YRR, BELT—FEOEN S LU FHEEE

(1) PRAT R b D BLHE (50%)

(2) RIELR—bDRE(0%)

Grade will be determined by the total points of exam and report for each area.

EHIFHR
LR—hTEE
By report

ERIA R

z0th

EHRST:

=@, 6773, jun.miuralat]tut.jp

FEIFH3E % 5. 6886, okadalat]tut.jp

Room C—-604, Ext. 6773, Email: jun.miura@tut.jp (Jun Miura)
Room F-402, Ext, 6886, Email: okada@tut.jp (Michio Okada)

DT IVHLR—D

http://www.aisl.cs.tut.ac jp/classes/robotics—and—informatics/
http://www.icd.cs.tut.acjp/

http://www.aisl.cs.tut.ac jp/classes/robotics—and—informatics/
http://www.icd.cs.tut.acjp/

AT4RATT—
=M. MERE. f-7ZUBHIIC Email ETEREMSIENEELLY,
% 5. bERF. 7-fZUBRI1IC Email ETERZMAIENEELL,

FE-HHIZEREOAR

ER- e TFER

(B) Em#Y - IS AMAEOEGLERIERES

BELQPM- RS BFOER- ICANBZERMNICERL, REMNICERATEDSEN

(C) RHEEDAFMEEHMIEIESE - RRFEES
LEEDEBDEEICIOMAREICHT A ERERTL, HEREDOHBEILRE, TNERBETESRED

F—0—F
iRy, BAORYE, EEORYE
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(D33030070)% - #h#ES X7 L TE2%5 5% [Brain and Neural System Engineering]

#B4AEX4A] fixd - 4R S AT L T2 4% 5% ([Brain and Neural System Engineering]
RHEEIES D33030070 R4 BR-HMELRE | BRBE EiR

BU'g
REEH % K BB R X 4~4 HEH 2
REERE RERIFHAERIELRHAZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HYUHE[O—IFRET] | DA 546 JblF FTR Shigeki Nakauchi, Michiteru Kitazaki
>N g CMP_DOC73020
EETYT

- R RICH TR L TERLEEEERR LTV AN R LEEMET HLLEIC. TEMNTTO—FICKBHIE. BT FEZDERELEDS,
BREZALTHEADKICET SEMZRD. AHEFRAINIDNWTEZLZHET S,

To understand brain and neural system functioning underlying the excellence of human information processing such as perception, learning, and
memory. To learn methods of measurement based on engineering approaches and data analysis. To understand what is “human” based on deep
insights gained from the study.

BEONE

BRE-E.FE-RRECLE. - HRERICETIBNFROEREICELT. BE., HoM TN TOWIHMEERN T HLebIc, £HRLTR
ERMALEHLLTIO—FICLYRNERBAL. SSICZTOIFMIEAZEDLHEEBRT 5, BHETE. #BEROBFEISHNE - BNRRICE
BHRRBGLALDEEE. TELPRAMDARIMRERATHEET 5.

CEESECAER)
CREROBBRAEPRBE(1—2:88)
 BERBK(3—4ER)

. BE(5—6588)

L BTEME(7EB)

I EEHE(8—9EH)
GEEELEHE(0-11:88)

. RREHERSIE(2E8)

9. hS5—A A= T Eii(13EH)

10. AS—2A=ZN\—HILTHFAU(14E88)
11. #Z(1588)

The current findings on the excellence of human information processing in perception, learning, and memory are explained and methodologies are

0NN

introduced to investigate the brain using a new approach combining physiology and engineering to realize technological applications. The lectures
include various demonstrations and discussions about the latest findings on neural activities and perceptual phenomena.
Lecture Schedule

1. Introduction

1, 2. Physiological basics of vision

3, 4. Visual illusions

5, 6. Color perception

7. Depth perception

8, 9. Motion perception

10, 11. Attention and Consciousnhess

12. Computational vision

13. Color-imaging technology

14. Color Universal Design

15. Development

FE-EZERNE

Read the documents provided before each lecture. Review the lectures in consultation with the references and other resources such as the

Internet.

BER B

RERME PR

BHEICETIHERE

EERICEMNEERMNT .

Documents (slides) will be provided via web before commencement of the lectures.

SEE -+ Cognitive Neuroscience; Fourth International Student edition ISBN 978-0393922288
E=EZ Michael S. Gazzaniga H hR#t W. W. Norton & | HIREZE 2008

Company

BEE2 B4 AR Fr—RAEERE ISBN 978-4274208225
EEER L ERRh RE | HikR4 EN:: Hi B4 2010

SERICETIHEFE

ERER

(1) B OB HRABE RN CE R FRLEOEDICOVWTHRATESZE
(2) R R ICED S LV R AMER I LIARBM RIS OVWTHERTES L
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(3) NFE- WD H£EICDNTHRTESEHIL

To be able to explain the differences between traditional information processing and human information processing
To be able to discuss research concepts based on cognitive neurosciences, which will replace current technologies
To be able to discuss human—machine symbiosis

BAROFEEGERRAR. BELR—FEOEDS LU FHOEE

BEOT—ILAR—R0 B fE 60 R)BLURET—LR—r( E: B A 40 S)ITEDNTEET S
A: 80 mLlE, B: 65 MLl E, C:55 mElE

Grades will be based on theme reports from each lecture (60%) and the final report (40%)

A: 80 points or higher (out of 100)

B: 65 points or higher (out of 100)

C: 55 points or higher (out of 100)

EHIFHR
LR—hTEE
By report

ERIA R

Z01th
BEALEL, EFIHMN(C-510, nakauchi@tutjp) [TERE LY BB ELZMERTEIE,

N C-510, nakauchi@tut.jp
JLIEFE R . F-405, mich@tutkie.tut.acjp
Please contact Prof. Nakauchi (C-510, nakauchi@tut.jp) before attending the regular lectures.

DT IVHLR—D
EEPITTFIVRTD.

A I4RTF T—
WE. 7=12L, BHIZ e-mail ETERNERELEDLE.

Contact by e—mail

FE-BHIZEREOAR

(C) REE DAL AWM BIESE - RBAFEEES
LEEOMBDEREICIIMEFMREICNT A ERERTL, ARRAROHEILRSE, ThERETESHED

F—0—F

cognitive neurosciences, color, perception
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(D33030080)Ry kT —H Y AT L T4 [Network System Engineering]

#B4AEX4A] YR =L R T L T2 K [Network System Engineering]
RHEEIES D33030080 X5 BHR-FEIRE | BROBEA EiR

&
HEEH BiTEA EaRR JK 3~3 B 2
REERE AERIFHAERIBLERHZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HUBBE[A—IFRET] B+ 455 Kyoji Umemura
>N g CMP_DOC72320
BX0BEE

BT TR, AvEa—3RvbD—DY I Iz 7 DERFEDREDMBELLIZ, RYNT—IVYITRIITREBESNDV AT LTOT S LIZEITS
MREOBELEBRT 5, ¥ TR, RyrTI—IF7TVr—2ab DRRELATD WWW EH—F IO VRS

This lecture will discuss how to develop network application in C and how to use system calls.

BE2ORE

ERICOVWTIX, TEDOLSIZITS,

Unix TORYET—OLRTLDRIBAEZEBEHMIZ, TCP/IP D LTORYNT—IVY TR T7 DEEETRT . TLT, BEDAUF—FRULT, $
SELEERMAETHD Web #EY, ZITHEOA TS T O DOHMERRBEFERIC, ThERELTWSYILNIZI7OEEEZEERT
2. CDEEI, RYNT—H0TOTSLET DEDICHEBELRARL—TAU T VAT LDEEEEZELGIRT 5, T0OH®%, RELERVNTI—HUEER
93 Firewall D#EeL, ZTTORFEHEER DI=OIZHEL Proxy H—/NZDUVTHIN S, Proxy DEIEZFLY, Web &L TEDIERIEF DL
HAHTHD PP %#fEHT B, RIZIC, WebDFRAMKEZHTNSIO—FEH—FIUDUIZDNTHR D,

(M Ara—FyrEDFOraL

(2) 9547 FaT 5 L

(3) Bfifay—\TnIS A
(4)TOERIZBREIVRT LI
(B)IATFETOERMEREIE

(6) FRMNEIZFZE S AT LI—IL
(7)R—1 Y —N\EFALIzY—NTOTS5 L
(8)ZEILAHS
(9)RBEIEERALI-AL A
(10)C Thread

(11)http & html

(12)Web LIFHRHtH

(13)P2P 7 r—av
(14)y0—3

A5)Yy—FIoPY

(16) EHHER

1. Protocol used in internet

2. Simple Client Program

. Simple Server Program

. System call related process management
Inter-process communication

. Server with mult-process

. Super server and Proxy server

[N NS I N

. Multiplexing input and output
9. Handing file as memory.

10. C Thread

11. http and html

12. Web and information sharing
13. P2P system

14. Crawler

15. Search Engine

Examination

FE-EERE
RETHRBLLGFIBEOTOVSLICELTE, BRMGCKTHLEE CTRITTHLEBELTREETS.

The sample programs which is discussed in lecture should be executed, and their behavior should be observed.

BEEH A
(BOMLHERSNHEREFDEHE)
DRTLTAT S LOER, ERAYNT— DERE

System Programming, Computer Network

BRBICHIIAEER
BET)UMERHT D,

Mainly handout is used for this lecture
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BEE 24 S UNIX R5 5304 ISBN ISBN4-89471-
319-5
=84 W-Fv—F-X574— | Hiktt E7VY HIRE 2000
TURE KAHBMR
BEE?2 4 UNIX Rk —57 0455324 28R Vol.1 ISBN ISBN4-89471-
320-9
EE54 W-Fr—K-ZF1— | HiRtt E7VY H IR 2000
JURE BEHEHB—R
SEEBICHETHIMEEE
EREE

MR T—VEMATET0ISLDEREEFBLT. RYRT—VIZRREINED AT LICH D ETOTSIVT OHLWFEERET 5, (2)
WWW EH—F IO DEED T HEAEEET D,

(1) Understanding how network application is working using system calls.

(2) Understanding WWW and search engine.

RO AR HFEER., FELT—FEOEM S LU FHEEE

STl A% FEHASLER 100%

Bl

AZERBEFZERLTEY, D, TA00 RiER)H 80 ML

B:ER BAZEZIFIFERLTHEY, N2, TA100 miER) A 65 MLl E
CEBBEDSHLEERIEEZERLTEY, HD, TAI00 MiEm) H¥ 55 MUk

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved most of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).
C: Achieved important goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

TE HABIER
EHABRERE

Examination

E AR
HFERESTNA, BERICHFALLCONHBESNIDTREEHELLGVTHRIEHER TS LETRTH S,

Z0th
C-304(6762) umemura@tut.jp
C-304(6762) umemura@tut.jp

DT IHLR—D
http://www.ss.cs.tut.ac.jp/
http://www.ss.cs.tut.ac.jp/

AT4RT7I—
9:00 M5 13:30 TEAFIT. BRNA— L EFTHEZHMOE TWVFIEERET S,
From 9:00 to 13:30: Appointment by E—mail is strongly recommended.

FE-LHIZAREDOAE

F—J—F
Network Programming, Socket, System call, Unix
Network Programming, Socket, System call, Unix
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(D33030090)/ 34— &R LT T 224556 [Pattern Information Processing]

FEAFEXA] INE— U IESRALER T 2245 5k [Pattern Information Processing]

FHEEIES D33030090 =8, R -FEETFER | BIRBE EiR
FEEH BT EaRER K a~a BEH 2
REERE ARERIFHAERIELERHZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HUBB[N—IFTRET] | €F B A {R2Z Yasushi Kanazawa, Yasuyuki Sugaya

>N g CMP_DOC72520

BX0BEE

AASTHRESNEEGNS, O—VHOYED 3 REBREETT H5-OOERERSLUVEET 2BMORELICET HIEREREEMRT
BEERIT. BRICEHET SZHAROEFBRENERT 5.

This course introduces the foundations and some recent works of computer vision and numerical optimization to students taking this course.

BxOARE

By £

1:8E BEORAE

2EEB WA DHBREETIL
3EE TEmREM

488 EgISDRIIKRET 1
5388 EEMLDORIRET 2
6 BE O/NXMNEE

788 E{RREO* R E KB
8 EE PMEEER

HY . EL

98B BHDER

108 B B R#EL
1188 &/INZFEA
1288 R/IN_Fi&K 2
1388 EREEHORELL
14588 mAHETE 1

1588 RAHETE 2

16 BB EHAFER

— 1st half: Kanazawa

. Geometry of projection

. Camera model

. Epipolar geometry
Reconstruction from images #1
Reconstruction from images #2
. Robust estimation

. Image matching

Test

[ R I N N

= 2nd half: Sugaya

9. Limit of functions

10. Optimization of functions.

11. Least squares #1

12. Least squares #2

13. Optimization of non—linear functions
14. Maximum likelihood estimation #1
15. Maximum likelihood estimation #2
16. Test

FE-EERE
FROFZ Web IZAFHSNTVSIEHRFICTFHEZRELTHES BRTEROBVFEFITOVTHLRAY, RRITHLTHS.

We highly recommend to prepare each lecture by reading the contents by handouts and Web.

BER B
HREE -3, EREHRNE, R8T

Machine learning and pattern recognition, Image information processing, Numerical analysis

BRBICHIIAEER
HHETEEEMERMT S

Handouts will be prepared.

SE®E B2 Multiple View Geometry in Computer Vision ISBN
EX-E] RI Hartly and A. | HiiR#t H R4
Zisserman
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BEE?2 E% EHT—OHE ISBN 4-254-12105-9
&% EBE— | kR4t | RERE HIRE 1995

BEE3 B4 Ihigs i h b RBIEHZE ISBN 4-320-01786-2
EE% EoR— | HhRat [ #3HiER Hi B4 2005

SEEY 2L Statistical Optimization for Geometric Computation: Theory and | 1ISBN

Practive

EE4 K. Kanatani | H gt | Dover Publications H R 4E

BEES B4 DR A D AEHE ISBN 4-320-01738-2
E5% EoaE— ETT | #IHIRE Hi bR 2003

BEEICETHIHMERE

EREE

[AT]

(1) ST PN ERZIERET 5.

(2) IEBIRSAFOEBLIERTS.

(3) WASHBD 3 RITETDREBIZONTHERET S.
@) ONRMEEDRIBLIERET S.

(5) B DX IS T DRIBEIEMET D,

[#&+]

(1) BROSEBELDRELERT .

@) JIPDZFEDREBLEMES D

Q) RAHEDRELERT S,

(4) HEERELEZAL, EROHEMBEIERATES.

The goals of this course are to

- 1st half:

(1) Understand and explain the basic knowledge of projective geometry.

(2) Understand and explain the epipolar geometry.

(3) Understand and explain the basic theory of 3-D reconstruction from images.
(4) Understand and explain the basic knowledge of robust estimation.

(5) Understand and explain the basic method of image matching.

— 2nd half:

(1) Understand and explain the basic theory of function optimization.
(2) Understand and use the least squares.

(3) Understand and use the maximum likelihood estimation.

(4) Apply the theories to the estimation of real world problems.

BEOFEEEHRR. BELR—FE0ESBSJVFHEESR
Sl A
TE RS ER(50%) ELR—MN50%)TEEE T 5.

FHBEE  RATARTOBRRICHELZEDIZDE ROKLSICHELETET 5,
AERBEEETRTERLTEY, HhDOTRMLR—DOEET A (100 M)A 80 mlE
B:ERBZEE 80%EMLTHY, M OTRAMLAR—FDEE R (100 miFR) A 65 MLl E
C:ERKBEE 60%ERLTHEY, MOTAMLR—IDOEE R (100 AiER) A 55 |l E

Your overall grade in the class will be decided based on the following:

— Term—end examination: 50%

- Reports: 50%

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).
B: Achieved 80 % of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

E RSB
EHARZERE

Examination

E R

Z0fth

DINALR—D
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*http://www.img.cs.tut.ac jo/ kanazawa/Lectures/
*http://www.iim.cs.tut.ac jp/ sugaya/lecture/image/

- http://www.img.cs.tut.ac jo/ kanazawa/Lectures/
- http://www.iim.cs.tut.ac jp/ sugaya/lecture/image/

AT1RTT—
B, BREEERITHT5.

FE-ZHIEARLOAR

F—J—F
AVELA—REDIY ATLA 3 RAER. RINZFEE, Sa—bUE L—ARUN—=T - I—h—E
computer vision, stereo, 3—D reconstruction, least squares, Newton method, Levenberg—Marquardt method
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(D33030100)%> S L—YaFif[Molecular Simulations]

#B4AEX4A] AFIIal—a i Molecular Simulations]
KHEEIES D33030100 X5 B -HMELFE | BIRBA R

¥
] BiTEA EARKE K 3~3 L Sug 2
REERE RERIFHAERIELRHZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HUHR[A—TFRE] %% -7 FEHME #2Z Hitoshi Goto, Noriyuki Kurita
>N g CMP_DOC71420
BxoBE

COUVFADEMIE, HAEDFIaL—2avHMICE TR EA TESILEN, D FENFN, EYPEFNBRREERTHLETY,
COBEMEERTHEOIC. BEEREFFIIaL—2avBHOERICHIER. THELLADFAE(MM)E, 2 FEHE(MD)E, 5 FHE
(MO)ZDEAFEEFV, LRM/NSLED F(EELEMOERME) CEKRT L F (F2/3E . RNADNA 4E) DRAZHEEOCEFH
HEIZOVWTREUET,

The objective of this class is to understand chemical, molecular biological and biophysical phenomena that can be solved by molecular simulation
technologies.

In achieving this objective, students will be required to attempt to acquire the elementary concepts in molecular mechanics (MM) method,
molecular dynamics (MD) method, molecular orbital (MO) method, and will learn about thermodynamic and electronic properties of small molecules
(drug candidate compunds and organic materials) and biopolymers (proteins, RNA and DNA).

BExoRns

ZDISADSMED FHMEEZZEBLT. UTOEEISLLDADINYIEZRIRLTEELES,
MHPFIaL—avDBEE 158)

(2) P FHE(MM)EEBFTRY/ KIS 1E /N R IEFRE (58 2, 358)

(3) P FEN A% (MD)ELBEE A FE (5 4, 5:8)

4) EFLEOEBELS FEE(MO)E(E 6, 7,8 :8)

(5) ILAEZE LR ET B 2 B BT (5 998)

(6) BN FOILRERIE LA RBERNT(FE 10, 1158)

N EEEDFIIaAL—2avENAF AV TARTAIRE 12, 13 8)

BT EBALVITAITAVR (BEWMEE) &5 FER ARG 14, 1538)

Considering the preliminary knowledge of the participates in this class, some topics from the following things will be chosen to be learned.
(1) Outline of molecular simulation (1st week)

(2) Molecular mechanics (MM) method and local/grobal minimum search method (2nd and 3rd weeks)

(3) Molecular dynamics (MD) method and motion equation (4th and 5th weeks)

(4) Basis of quantum chemistry and molecular orbital (MO) method (6th, 7th and 8th weeks)

(5) Stereochemistry, statistical thermodynamics and measurement techniques (9th week)

(6) Analyses of chemical reaction and crystal structure of organic molecules (10 and 11th weeks)

(7) Biopolymer simulations and bioinformatics (12th and 13rd weeks)

(8) Chemoinformatics (machine learning) and molecular design theory (14th and 15th weeks)

FE-EERE

BER B

BHECHT SMESH
BT AN

documents distributed

BEZE =22 Introduction to Computational Chemistry, 2nd Ed. ISBN 978-0-470-
01186-7
E=EZ Frank Jensen | H hR#t | Wiley H kR 4E 2006
SERICHETIHEFE
ER AR

CDUSADEMIE HRLEHSFIIaL—avBEMIICk TR ENTEDLEN, 5 FEMEN, EMPEBEZNRREERTDHLTT,
The objective of this class is to understand chemical, molecular biological and biophysical phenomena that can be solved by molecular simulation
technologies.

RO Al E(R PR, RELR—MNMEORD)E SVl EE
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BETEZONREICHT HLR—FANBRUTZTOHKRAE(T0%). TRAN30%)

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved 80% of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).
C: Achieved 60% of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

EHFRER
LR—+ TR
By report

TR

Z01h
E#& % F-307, {gotohl@tut jp

Contact: F-307, {gotoh}@tut.jp

DI NVALR—D
#{Fh

under construction

A I4RTFTI—
LEED E-mail [Tk BEKIZKY . BERMIET S

Please check the schedule by E-mail in advance.

FE-BHIZBAREOAE

(B) i m#y - IS AR HOE G LR RIE RS

ERGEM-FMOFOER- CRAMBEARNICERL ERMICERATESRESD

(C) REE DAL AWM BIESE - RBAFEEES

LEEOMBDEREICIIMEFMREICNT HAERERTL, ARRAROHEILRSE, ThERETESHED

F——F
EFHE, T—T5—=7,
Quantum Mechanics, Deep Learning,
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(D33030130)fE R %2R T 24556 [ Theoretical Computer Science]

#HBEAEX4A] FERENIE T 4% [ Theoretical Computer Science]
RHEEIES D33030130 X4 BFHR-MEETS | BRBE EiR

BER
REEH % IE BE5 R A3~3 B 2
REERE AERIFHAERIBLERHZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HUZE[O—IFRE] #11] % Shigeru Masuyama
>N g CMP_D0C72020
BX0BEE

BB LB T 2 HEBHEMNF & BLUBENTILITIILORFFEEER/TSH. £t SFERHE (NP BH) IS OAEEL
T BREEUTZLIVXLOEFE. LU APE2—YRTIVIRAGEDEENSEBEBNT 5.

Mathematical programming method for discrete optimization problem and method of designing efficient algorithm are learned. Also, as a
countermeasure in case of difficulty in computing (NP—hard), we introduce appropriation methods.

Concerning to this, topics such as design method of high precision approximation algorithms and meta heuristics are

introduced.

BExOoRS

%18 BRRELEHELE

¥ 2:8~3 8 EFEHERRE (Linear Programming)
¥ 48~58 mNEFERMSTHEEME
F6RE~T8 RyrT—oDTO—EAVE

%78 NP 2K

8 fREETEERM. DK, EMxtiE

FoBE J5T7-xYrI—YICETBTILTVX L
~5 128

F138~158 EPUTITVX L AFE2—YRATAYIRBE, 7ILTY X LRETIZET 5558
%168 FEHIER

Week 1 What is discrete optimization

Week 2~3 Linear programing

Week 4~5 Minimum spanning tree problem and greedy algorithms

Week 6~7 Network flows and cuts

Week 7 NP-hardness

Week 8 relaxization by linear programming, rounding method, primal—dual method

Week 9~12 Algorithms on graphs and networks

Week 13~15 Topics on algorithm design including approzimation algorithms,metaheuristics
Week 16 Examination

FE-EERE
BEOEENBEETTILLLITTAORBRI OV TERAEH (TN EESEICFELTABIL,

In addition to reviewing the lecture contents every time, prepare for next week’s contents with reference to handouts (prints) etc is desirable.

EEH A
TUUMEERML, TERETFHMBELEELEVLIICEET S, L. TILTY X L-T—HBEEHAFRIFERE), 3. 748
BETINT)AL(BRIFEHRE) 4B HEEROBAZTER. ARL—2a0 X VS —FLEBLTVDEEHELLT L.

I distribute prints and take into consideration not to require preliminary knowledge as much as possible. However, algorithm / data structure
(knowledge information engineering course) or data structure and algorithm (information engineering course). In addition, it is easy to
understand that you are also taking calculation theory, formal language theory, and operations research.

BEBICHTSMEER
BEIVUNEM. BRE TELTRHAT DT MNEINTITES.

Lecture is based mainly on prints to be distributed.

BERICHTSMEER

ERAE

1) MR SELREEREHEGEEREBHEEICKYERLTESDZE

2) B EEDONTOEKRMGH AR

N IFUT TV XL SAUT I TYRX LFREHECOVWTERNLEBREFLIL

1) to be able to formulate discrete optimization problems by mathematical programming, such as linear program
2) Basic knowledge and understanding about the dual theorem

3) To get a basic understanding of approximation algorithms and online algorithm design methods

REOFmE(EHRR, FELR—MEOES)H LUHhE#E
HAKERER - L R— (80%+20%) TELE T .
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FHMEEE: RAMICT RTOBERICHELLLOIZDE, FEREOKLIICHEETMT 5.
AGERBREETRTERLTEY, A DHE-LR—rOEE R (100 RiER) A1 80 ALl L
B: R B1E% 80%ERLTEY, AN DHER-LR— DS = (100 RiER) A 65 MLl E
C:ERB1E% 60%:EMLTEY, M OHER-LAR—FOEE R (100 [iER) A 55 ALl L

Evaluate by final examination and reports (80% + 20%).

Evaluation criteria: In principle, evaluate grades for those attending all lectures as follows.

A: The student has accomplished all of our achievement targets, and the total point of the exam and reports (100 points for perfect score) are
80 points or more

B:The student has accomplished 80% of our achievement targets, and the total point of the exam and reports (100 points for perfect score) are
80 points or more

C:The student has accomplished 60% of our achievement targets, and the total point of the exam and reports (100 points for perfect score) are
60 points or more

TE HASER
EHARRERE

Examination

ERIA R

z0th

BARB=E:

F503, N#F 6894, e-mail: masuyama@tut.jp,
URL: http://www.la.cs.tut.ac jo/ masuyama/

BENLDAvE—:
BEOR, CEDICEBTEIELNRUTHS. TUVIEABTHOT, MBTELETREABLTIELLY. B, HFLLRBEZ SV,
FY, MEMETEEBIHLTHHLTLTAHT, LoKYEB S DETMFUVETEZTRLL.

DT IHLR—D

AT4RAT7T—
R (e A—JLIZKYBRICTRA VAU REESTEELY).
e A—)LIZk D E L&

Please make an appointment. Questions vy e—mail is welcome.

FE-LHIZEAREOAKE
ONFMMEMERELTREEZRRL, AILT, BRT H8ED

(D1) Ability to explore, assemble, and solve tasks using expertized technologies

F——F
TILIAYR L FEE ELUTLITIVRL BEEEE
Algorithm Complexity Approximation Algorithm Linear Programming
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(D33030140)MO T [ 1 % ¥ [Advanced MOT Company Intemship]

HBARFEXA] MOTE E £ EE [Advanced MOT Company Internship]
RHEEIES D33030140 X4 BFHR-METS | BRBE EiR

BER
REEH BE IE BE5 R £ HEH 2
REERE AERIFHAERIBLERHZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HUHE[O—TFERED] HHEBLEIEZ B E kyoumu iinkai fukuiintyou
>N g CMP_DOC79020
BX0BEE

EEORRICHAE, SEELEDRENT. MOT IZETHEREETI.

Practical training of MOT is conducted under tuition of a trainer in a company.

BE2ORE
EARBIZIE, MOT ICRAETIEEDSE, PEIELNEDES, ZNICE DI MOT FEGEEZTSA, HMICOLTIE. REELEOLEIC
w3,

Reading MOT books and lecture by trainers and MOT work. Details of the subject follows instruction of the trainer.

FE-HENR

EER A
EEBPRER SECERRGE

Management Science, Operations Management

BEEICHISAEER
FISHRELGWL, EXBLFOLEICHD,

Follow instruction of trainers.

BEEICHISAEER

Knowledge of MOT is acquired.

ERER
MOT [CBET 2FEZHIC DTS,

RO A (EHIRER, BELR - E0EMN S JUFHEEE

EELFOFMEICMZ, MOT ICEHTHEREE, FHORR(LR—F) ONEE. BREMIZFHET 5.
AERRBEETRTERLTEY, HhOTRAMLKR—FDOEF A (100 SR A 80 MLl E
B:EMBZEE 65%EMLTHY, M DOTRAMLR—FDEF R (100 Aifm)HY 65 MLl E

C:ERKBEZ 55%ERKLTHEY, MDOTAMLR—IDEE R (100 mifHR) A 55 MLl E

Evaluated comprehensively by understanding level of MOT and reports of MOT work Evaluation of trainers.
A: Achieved all goals and obtained total points of reports, 80 or higher (out of 100 points).

B: Achieved XX % of goals and obtained total points of reports, 65 or higher (out of 100 points).

C: Achieved XX % of goals and obtained total points of reports, 55 or higher (out of 100 points).

R
HERHE P ZFAHITHEN

None during exam period

E AR

01t

DT IHLR—D

AI24R7T—

FE-LHEIZEAMEDOAE

18- M THEK

F—J—F
Mechanical engineering, MOT
Mechanical engineering, MOT
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(D33030150)WebiH#R AL T 24558 I [Web Information Data Engineering 1]

#BEAEX4A] WeblHRALIE T 4554 I [Web Information Data Engineering 1]
RHEEIES D33030150 R4 BHR-HMEIFE | BRBE EiR

&
REEH ATEA1 IEAFE K2~2 HEH 1
REERE RERIFHAERIELRHZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HUBR(O—TFRI] | T T Masaki Aono
>N g CMP_DOC72420
BX0BEE

AVA—Fyb, TS Web EICF RKEDT—FA B RER-BHE-FHSN TS, COFMERLGT—2ERFEL. TS Web 771

r—Lar i BED Web 7T —LaBTT -8 0Y LY T HREMLERITEOTETLNS, IS COLSBEVT T—2EESRET
B, TIVr—2avEWRr— RS 5156, WATH D,
REETIE. Web EDOT—ET77MIZHAHTFRAMIF T, BEHR. BIE. 3D ETIVRERAGATATICR T HT —4RERIM. HHERLY
Bl . REBIBEBC AT IV UT  TXRANRAZUY  T—EA4=0 T BRASENE  FRERBEMN. BIF-558E-77R2) T ITREKRE
NAFETHIEMEE U IBITICKRENSD Web T/ T Bl AL URICRBEERMICEREA T, ZBHOT 2V IIURABIiE# RS
o

Day by day, massive data has been generated, accumulated, and updated on the Internet, where data include texts, images, movies, 3D shapes,
and their composites. Extracting important pieces of information is crucial in may Web applications.

The objectives of this class is to let students know the state—of-the art technologies in data science ranging from (big) data representation, data
mining, text mining, natural language processing, information retrieval, information extraction, machine learning (including both supervised and
unsupervised learning plus deep learning), based on fundamental data science technologies.

BxORNS

(D FLBHIT(Web THRST—8. T—AHY ATV R #ETHIBMEE O EHE)

2)ERBREFR(RE. BUE. SBET/L. XTllRE, FFHERE) . BASENEOERE
@B)RILFATATHEEME . BRR. 2 8. REFTER

(DO BEMTE LT (VS5 RA) U5 i)

GYBRINT—AIA=Y . BEHYEE B L7 5H)

(6) HEM&HYEE M ELEIR) . FHEF X, FERETSEH

(7+0.5) BT A+

(1) Introduction (Basics of Data Science including Data Representation and Statistical Machine Learning)
(2) Information Retrieval (Search, Similarity, Language Model, Dimensional Reduction, Evaluations), and Natural Langauge Processing
(3) Multimedia Feature Extraction, Search, Classification, Deep Learning Basics

(4) Web Link Analysis, Unsupervised Learning (Clustering)

(5) Time Series Data Mining, Supervised Learning (Classification)

(6) Supervised Learning (Regression), Evaluations, and Deep Learning Examples

(7+0.5) Final Exam

FE-HERNE

BARMBT =247 Hffi (XSO -HIBIS AT -BIR ST VS RFVU ) ICEALTIE. FB. PE-ETELTHIE IS BEOHE
F Web R— T Python (Jupyter notebook) Z{E>1-B B HMEERT SN T, BN THLIEMIFELLY,

It is desirable to self-study as well as to review fundamental data mining techniques such as clustering, classification, and regression. It should be
noted that the knowledge on machine learning and multivariate analysis techniques such as principal component analysis is a prerequisite to this
class. It is recommended installing Python into your computer, because some of the lecture materials are assumed the knowledge of Python.

BER B

BHEICETIHERE
BEDOE L. http://www.kde.cs.tut.acjp/ aono/myLecture.html TLRT %,
Materials for this class will be availlable at http://www.kde.cs.tut.acjo/ aono/myLecture.html.

BEZE =22 Information Retrieval, Implementing and Evaluating Search | ISBN 978-0-262—
Engines 02651-2
EER Stefan Buttcher, Charles | Hiffi#t MIT Press AR 2010
L.A. Clarke, Gordon V.
Cormack
BEZE? =22 Data Mining and Analysis ISBN 978-0-521-
76633-3
=EZ Mohammed J.  Zaki, | HihR%t Cambridge H kR 4E 2014
Wagner Meira Jr. University Press
BER3 44 Data Mining Practical Machine Learning Tools and Techniques, | ISBN 978-0-12-
Third Edition 374856-0
EEHA lan H. Witten, Eibe Frank, | HhR$t Morgan Kaufmann H RS 2011
and Mark A. Hall
BERY4 B4 Python Machine Learning ISBN 978-1-78355—
513-0
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| E | Sebastian Raschka | H et | PACKT Publishing | HERE | 2016

BEEBICHETSHERE
BEES
Z 4 Modern Information Retrieval, the concepts and technology behind search, Second Edition |
EE 4 :Ricardo Baeza—Yates, Bertier Ribeiro-Neto
HihR#t : Addison Wesley
ISBN:978-0-321-41691-9
HihREE - 2011
BEEG
E £ Google's PageRank and Beyond |
ZE#&% :Amy N. Langville, Carl D. Meyer
H k%t : Princeton University Press
ISBN:978-0-691-12202-1
Hi MR 4F : 2006
Reference #5
Title:MModern Information Retrieval, the concepts and technology behind search, Second Edition |
Authors:Ricardo Baeza—Yates, Bertier Ribeiro—Neto
Publisher: Addison Wesley
ISBN:978-0-321-41691-9
Year:2011

Reference #6
Title: Google’s PageRank and Beyond |
Authors:Amy N. Langville, Carl D. Meyer
Publisher: Princeton University Press
ISBN:978-0-691-12202-1
Year:2006

ErEHE

M T=BYAIVR-T=EIAZ T (T—ERE, TEA PR REN DS L EMHNT) OERHMHNEBEMRTEDL
(2)1FHMRR (BREELE, XERR-ATATREBUE. S0F07) OB RIS BB TELIL

RIHMEE (D, BRI . V53RV NGO RICREEE OEARBRIMA BB TELIL

(MY DERHT. Web YAV V47 . BRI T — SR ITF O ER KM N BB TEZHL

The following items have to be achieved:

1. Able to implement and apply fundamental data science (mining) technologies.

2. Able to understand fundamental technologies of information retrieval such as natural language processing, search performance measures,
feature extraction, and ranking methods such as language model

3. Able to understand basics of machine learning (classification, regression, clustering) and deep learning

4. Able to understand basics of Web link analysis, Wen content mining, Time series data mining

B0 Sl E(EHRER., RELR— N EORD S JUFHlELE
FRAIELT. $RTOREICHEL=LDIZDE, FTRD IS ICHEZTHT 5.

TEHAGER 80 M.

ahid 20 RO EEHTEHEY 5.

A: 80 L, B: 65 mLLE, C:55 ML

In principle, for those who have attended all the classes, the credit will be given as follows:

Exercise (20%) and Final exam (80%)

A: (>=80), B: (>=65), C: (>= 55)

E RSB

Examination

E R

Z01th
C-511, TEL: 6764, Email: aono@tut.jp

Masaki Aono (C-511) aono@tut.jp

DT IHLR—D
http://www.kde.cs.tut.ac jp/ aono/myLecture.html
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http://www.kde.cs.tut.ac.jp/ aono/myLecture.html

A I4RTT—
FEEE =AY, BRIIC aono@tutjp FCEFA—ILTHELEDTE,

Anytime, but it is recommended that a priori email appointment is preferable.

FE-ZHIZEARLOAR

F—0—F
F—5-FERNIAZUY EHBR BHENL BT RBET

data and text mining, information retrieval, feature extraction, machine learning, deep learning
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(D33030160)WebH#R 4L T 224558 I [Web Information Data Engineering 2]

#BEAEX4A] Web/{H$RALIE T 4% 5% I [Web Information Data Engineering 2]
KHEEIES D33030160 R4 BFHR-MEETS | BRBE R

BER
REEH %H IEAKE R 2~2 B 1
REERE AERIFHAERIBLERHZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HUBBE[A—IFRET] ZE|1l % Shigeru Kuriyama
>N g CMP_DOC72420
BxoBE

AEBETRE. RRBEFELZRZRTOT 2D ENN ONRMICR AT IARIEEDOBRHFEZHEBRL. AR T —2OEE LHEE LA
MO ARIEHEEELT VAU LTTRY S LT BHHERT C&>T. RENHICARE HEE /T 5.

This class teaches design methodology of developing data exploration tools by efficiently and effectively visualizing huge size or dimension of
dataset. Practical skill of developing visualization tools is learned by the practice of actual programming.

BXOARE

ERRCER G DA YN
$£2:8 8 FIHR1E APl £ SORBEES
E3EE HEOARIE(ZEET—3)
F4EE EBEO AR (R - KEE)
$5:EE BEFROARIE(TST-RybT—)
F6EE  THFANEED AR &t EERIIRE
$§7+05 BB : FRERIE

Week 1. Introduction and overview of information visualization

Week 2. API for drawing diagram

Week 3. Correlation visualization of multivariate data

Week 4. Relation visualization with hierarchical and network representation
Week 5. Visualization of relation (graph and network)

Week 6. Visualization of textual information and time—variation

Week 7+0.5. Exercise of developing a visualization tool

FE-HERE
FE-HEDEOIC. TLETICEBLEAREZBOEBRMNEE Web TDe-F—=UT Y X T Li(Moodle) TABT %,

All digital textbook are freely supplied on e—learning system developed on moodle.

EEH A
WIERRT, LM, T A=V - AR 1

Numerical analysis, Multivariate analysis, Advanced Data Mining and Visualization 1

BHEIETIMEER
e~F—=UJ LV RT Ls(Moodle) IZART DEFTHANEERT 5.

Digital textbook is supplied on an E-learning system of moodle.

BEBICHISHEER

ER AR

KB SREDOT—AENERNN OUNRMICAIRIL T 2T IO FREEREL. EASN T AOMHEEZEL CRELGAHRIEOTAY
SLEFIMETEAREEEERFTS

The goal of this class is to teach design methodology of the visualization system for efficiently and effectively visualize huge size of multi—
dimensional dataset.

R0l E(R PR, RELR— M EOREME SR LE

AGERBRET R TERLTEY, M OHELAR—, HE SLUFHIERBO AR (100 RiER) 5180 mI L
B:ER BEE 80%ERLTEY, AN DHRELAR—F, HE, SIUHIEREDEH R (100 RiER) A 65 mLLE
CERB1E% 60%EMLTEY, M oHMLA—, HE SLUHMERBEDEEH R (100 RiEm) A 55 R L

AGERBRET R TERLTEY, M oHELAR—, HE SLUHIERBEO AR (100 RiER) 5180 R L
B:ER B1EE 80%ERLTEY, AN DHRELAR—F, HE, SIUHIERBEDNEH R (100 RiER) A 65 mLLE
C:ERB1E%E 60%:EMLTEY, M oHRLA— HE SLUHIERBEDEEH R (100 [fiEm) A 55 Rt

ERRR
Z Dt
Other

E R
FEREORERIEARAMPIZKET .

Presentation of final exercise is carried out within the period of a regular exam.

Z0fth
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DINALR—D

AT1RTT—
BEEFIZAY . BFA—ILTFHELDIL,

Anytime, but requires reservation by E-mail.

FE-ZHIZEARLOAR

(B) iR IS AMMB OB S LR RMEREN

EEQRM- RSB OER- ICAMBEERMICESL, RERMNISEATESREN

D) ERASMENTEETESRRE 23227 —2avh

WX, ABERMERATA7EELT BODRRAOCERRELZEADORMNEVTHRNAICKREL, 03227 —23 T H8EN

*—J—F
ERRE. FRARLE. EDa7 L EROE

Information visualization, Visual data mining, Visual information processing
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(D33030170) & 7= - E 5 LT T 2%k [Speech and Language Processing]

HBARFEXA] BEE-5ENIE T 455k [Speech and Language Processing]
RHEEIES D33030170 R4 B8R AMEIFE | BRBE EiR

&
REEH ATEA1 IEAFE K 2~2 HEH 1
REERE RERIFHAERIELRHZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HEFHR[O—TFRE] | FZFE KB Tomoyoshi Akiba
>N g CMP_DOC72520
EETYT

RV AVI—TI—ADEELRERBIN CTHIBTFEEORMLER. SIUBASEORBMECRICELT, FREROEAEEE
EREM T TTZILTYR LERDICE RS B,

To give a comprehensive lecture about spoken language recognition and understanding, and natural language processing and its application, by
focusing on their algorithm, through relating them with infomation theory and formal language theory.

BxORNE

F1E: BATELEORE

BB XFOETIVT . XFI—F

F£IB . XFIDETYLT XFIHRE

%48 XFIDETY ‘/’7“ ERXFRE
58 XOETVVI . EBETIL

%6 ﬂ.)‘c%@qzv-')/? XEER

% 7-15 8 SEHEFOETIY . HETHEmEIR
5 8B EHAR

Week 1: Overview of written language processing
Week 2: Modeling letters (character encoding)

Week 3: Modeling strings (string matching)

Week 4: Modeling strings (approximate string matching)
Week 5: Modeling strings (indexing)

Week 6: Modeling documents (document retrieval)
Week 7-7.5: Modeling cross—language (statistical machine translation)
Week 8: Final exam

FE-EERE

BEH B
'Iﬁiﬁiiéﬁ~ = =uguﬁ _*‘f /g)l/{n"—TLEE EEK 2?}El:l'l'ulﬁl
Information Theory and Coding, Formal Language Theory, Digital Signal Processin, Probability and Statistics

BEEICHETIMEEE
EHEEHR Web T

All the in—class presentation slides are to be provided through the official web site.

BEE1 & BEETIIZLESERH ISBN 978-4885520723
=EL B —& H ket EFHEBBEEF | HRFE 1988
P
BEE?2 £4 EEEENELAREENE ISBN 978-4339024692
£54 Bl E— R | ket IEEER: i R4 2013
SEEICHETIHERHE
f=377=F 1
ABFEEELEOER

(M HEHTXFEREILT A EEEBETES,
(2) X FIRESELCFIIRBED A EETEHETES,
(B)XFINDERFMFTFERITONTEMBTE D,
B. EFEELENIEA
(MXEZETIVET DHE. BLUXERRDO LA LERTES,
(2) EBEIOEREET VLT 2HE. BLUHBEIRO L ALEBIETES,
A. basics of spoken language processing
(1) Students are required to understand the encoding method of human letters.
(2) Students are required to understand the methods of exact and approximate matching of strings.
(8) Students are required to understand the indexing methods.

B. Application of spoken language processing
(1) Students are required to understand the method of modeling documents by using computers and the mechanism of document retrieval.
(2) Students are required to understand the modeling method of relating two languages and the mechanism of machine translation.
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BAEOFTMmEERRR. BELT— I EOEDS LUFTmESE

ERBELAERDEREZREMICEHE I 5508 (60 miEm) ELAR—E (40 miEm) DA A CHHEiT 5, A80 mLl Lt B65 mLlE, C:55 Ml L
[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved 90 % of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).

C: Achieved 80 % of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

TEHABER
EHRBRE RN

Examination

TR

ZTDith
FAZE C-505, 44-6758, akiba@cs.tut.ac jp

Tomoyosi Akiba C-505, 44-6758, akiba@cs.tut.ac jp

DI NVALR—D
FNZE http://www.nlp.cs.tut.ac jp/ akiba/

Tomoyoshi Akiba http://www.nlp.cs.tut.acjp/ akiba/

FI4RTT—
X-KREEBRDSKRE (16:20~17:50)
5th period of Tuesday and Thursday (16:20~17:50)

FE-BHIZBAREOAE

(B) Him#y - IS AR EOEGLERIERES
BEQPM- RS BFOER- ICANBZERMICERL, RERMNIERATEDSEN

F——F
BFEWE EFEENE SENE BASELE FERE SETT/L XERR BWER

speech processing, spoken language processing, natural language processing, speech recognition, language model, document retrieval, machine
translation
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(D33030180)4 {KiE# L X T L T 2245 iR [Biological Information System Engineering]

B EHAFEX4A] HERIERY R T L IE4E#([Biological Information System Engineering]
RHEEIES D33030180 X5 B MEEIFE | BIRBA EiR

&
HEEH B2 EaRR K 4~4 B 1
REERE RERIFHAERIELRHZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HYZEN—TFRED] $24F E1# Naohiro Fukumura
>N g CMP_DOC73020
BX0BEE

ERIZE T BRLEL R TLIZDVWT, HICHALESEERRT 2E RO ERLEBLAN_X LEBMRT 5O OHERNETTO—FOF

EEES

The aim of this course is to help students acquire an understanding of the method of computational approach for understanding biological

information processing mechanism to achieve skillful voluntary movements.

BE2ORE
1. BEFFROLES R TLOA OISy
BEFIEMANOHERNTITO—F

2. BEIHIHOMNIES X T L, FR, BEEEE

3. ZE/NN—tF+O>

4. ErBLEEIDFEEHIEETIL

5. ErBLEEIDEEFEET IV (BER/NETIL. MLYEER/INETIL)

6. ErBLEENDEENEHE - FIHTET /L RRIFREDHR/NET L. REHEETIL)
7. EFDIBEEE)

8. HARHER

1st week Introduction of computational approach of biological motor control
2nd week Central and peripheral motor system

3rd week Multi layer perceptron

4th week Models for control and learning of human arm movements

5th and 6th week Models for trajectory planning of human arm movements
7th week Human prehension movement

8th week Final exam

FE-HERE
BENOEZNETZEE S HEEHIC, Dream Campus LIZARTARBEDRABTETFEL TS E

Lecture material is disclosed to Dream Campus system beforehand.

EEH A
A iR - B PER (BT . DR T L FEERI2RER (R TR HD

Visual Perception and Cognition, Advanced System and Knowledge Scieces

BHEICETIMEER
FEHEMEEAHZ Dream Campus [TTART 2D T, BEYBETIZFVUA—FLTHELIE,

Lecture material is disclosed to Dream Campus system beforehand, so you should download it.

BEE1 £4 XD E B IR ISBN 978-4782815144
EEE JILA %53 | ket | BxmE i B4 1996
BEE?2 - £ BRIV AT LR —E1—IVARTAIRICLHEEHDZ | ISBN 978-4320121355
Rk
EE4 RERE | iR | #IHR HBR4E 2005
SEEICHETIHERE
b-377=F:

1. BEEZE O MNCT 2O DHERNLET T O—FOFEEEMET D

2. EbDBOLNHEEE R T HERLES X T LOEEMEEICOVTERET S

1. Understand the method of computational approach to reveal brain function

2. Understand the information processing system and learning function to achieve a smooth movement of the human

REOFmE(EHRR, FELR—MEOES)H LUHhE#E

Ealipaprs

HRAER (100 SR ERERET S,

A RAIMICT RTOEZICHELELDICDE, FTROLIICHEEZTEMT 5,
AERBEEZTRTGERLTREY, hOTAMDEEH (100 SiEm) AV 80 S E
B EMEEZE 10%EMLTHEY, " OTADAT A (100 SiFm) AS 65 mLl
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C:ERBIE%F 60%EKLTHEY, M OTALDAEEF R (100 A=) A 55 Ml
The evaluation is based primarily on a final examination (100 points).
Students who attend all classes will be evaluated as follows:
A: Achieved all goals and obtained point of final exam, 80 or higher (out of 100 points).
B: Achieved 85 % of goals and obtained point of final exam, 65 or higher (out of 100 points).
C: Achieved 70 % of goals and obtained point of final exam, 55 or higher (out of 100 points).

TE HABER
EHRBRE R

Examination

TR

Z 0t

DI NVALR—D

FIT4RT T—
K BE 16:20-17:50
Tuesday 16:20-17:50

FE-BHIZBAREOAE

F—0—F
RS, SRT L HER. BEHRLE EERILE —1—SLRvhD— $BETL HER
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(D33030190)4%> Fi 4 T4 ik [Molecular Information Engineering]

HBARFEXA] S FIEER T4 Molecular Information Engineering]
RHEEIES D33030190 X4 BFHR-MEETS | BRBE EiR

BER
REEH AIHEA2 IEAKE H3~3 B 1
REERE AERIFHAERIBLERHZE HBRER 1~
REEH 1B AEE T FER BASER D1, D2, D3
HYZEN—TFRED] =418 H % Yoshimasa Takahashi
>N g CMP_DOC71420
BX0BEE

LEEENFICE T DS RTT BT DO DERWGEELGRHEEV. BoDT—2BINERATESNERITDT S,
1. BRARGIAEET—AZEMIC OV T OEBHEBEE S

. EEMEEEEHEE(QSARETILOBFHMERZERL. ETLXOERECNICEIHMBEBOLODFEEERT S
BB ERICBEIERTARET —IEMOAIRICET 2 EBREE S

BRR 2V AN EOHENBERL N~ T OB E 7 LTI LEEBET S

R E ORR R 2 V5R5H)

. B E OB R (EYMLEEEN S OEETED

ALFBERZEBR T HSATHEOERICAITT

NOoO abrwN

The purpose of this course is to introduce and explain practical and applied approaches to data analysis (or mining) and knowledge discovery
with illustrative examples in chemistry and molecular biology. The course is helpful for the students who are interested in not only pursuing
careers in chemo—informatics but also taking general data science.

BRORE

1. D FRERESRTT—ERE

2. BEEERE L MAES

3. BRI FIEREMOARIE

4. BEFELE O E 2 METHE L A

5. S E O ER (R 2 V75X 58)

6. IHFE DL A (EMILFEEBENSDFMEF A
7 2B EXEEBTIATHNEDORRICHITT
75 F&&H

8. HixRHER

Topics to be covered:

1.Chemical data space and multivariate data analysis

2.Quantitative structure—activity relationships and knowledge aquisition
3.Visualization of higher dimensional molecular data space

4 Evaluation of structural similarity and its application

5.Fundamentals of machine learning: linear binary classification
6.Artificial neural network and chemical application

7.Support vector machine and chemical application

7.5 Concluding remark

8.Exam.

FE-EERE
BEOERNBTZRETHLLHIC, REAOABITOVTTHFRAMENEEZSEICFELTABIL,

It is highly recommended to go through all the course materials provided on the course web for self—preparation and reviews.

BEEH A
DFERF RBEAE

Molecular Informatics, Linear Algebra, Elementary Analytics

HEBICHTSAEER
EREMIAERETICHE web Y AMIRTY %, REBLBMIHEF V00— FLTHS TSI,

Material will be made available in the form of hard copies or on the class website (to be announced).

BERICHISMEER
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b= 354=F:

BFDOHRAGEEOHET 2ERTT —SREEEHEL. LETHEROEDRATESD,

EEEEREMEERDOD QSARET VT DOEZHEERL. ETLADOTRT 2REFEREFHARDENTES,
-HEISD FIERNIE @ T TOREELUEETE O RS EANTEHRREEERET 5,
HWHFEOERGEBLGLIERM 2 VSRS BOMLBEERBL. N FRBMOSEFEBIEFRTES,

/They understand regression analysis technique based on linear least squares method and the application to chemical data fitting.
/They learn fundamentals of quantitative structure—activity relationships (QSAR)

/They learn mathematical basis of principal component analysis and visualization of multivariate chemical data space.

/They understanad usefulness and importance of structural similarity in intelligent molecular information processing.

/They learn mathematical basis of machine learning.

/Artificial neural network (ANN) and applicaton in chemistry.

/Support vector machine (SVM) and application in drug design and development.

They acquire the abilities how they can apply the methods to chemical data analysis, data classification and prediction.

BEOFMZ(EHRR. RELR—FEOESH JVFHARE

ZHERR TR EBLR—FEE)20%. EHIKER (HAKEHER) 80%
AERBEETRTERLTEY, HhDOTAMLR—FDEETE (100 =) A 80 MLl E
B ZEREZEE70%ERLTEY, MOTARLIR—FDEETE (100 HiFm) A 65 mLlE
C:EMBIZEFE60%ERLTEY, MDOTALLIR—FDEET R (100 mifm) A 55 mLlE

Reports and classroom performance 20%
Written examination 80%

Total score for

A: 80-100

B: 65-79

C: 55-64

TEHASIER
EHRBERE

Examination

TSRS
SEE.  BHNFOHAH T,

Closed books and no materials.

Z0th
JBE: F-303 (JN§%:6878) . *—JL 7KL X : taka@cs.tut.acjp

Office: F-303 (Ext. 6878) Email: taka@cs.tut.ac.jp

DT IVALR—D

FI4RT7I—
S:A%ER 13:00-15:00
Friday 13:00-14:30

FE-LHEIZEAMEDOAE

(B) EimE - IS AMMBOEGERRMERGEN
EEGFM- BSOS B OER-ICAAMHEERMIESL, REMICERTESRN

F——F
TEAVIFRTAVARINAF AU TARTAIR, T—ER—R T—EIA=5 \3—URH. #EE
chemoinformatics, bioinformatics, multivariate data analysis, QSAR, chemometrics, pattern recognition, machine learning, data maining
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(D33030200)#5 # % - A RERI 2455 I [Complex and Intelligent Systems 1]

FEAFEXA] EH R - ANEER 24E5R I [Complex and Intelligent Systems 1]
KHEEIES D33030200 X5 B -MEETEE | BRBE R

b7
] %E K BB R X 5~5 B 1
REERE RFREIFHARFHELREIRE HEER 1~
FEEH BHR-HEIFER BEER D1, D2, D3
HUHR(O—TFRIL] | AH 1FIE Yoshiteru Ishida
>N g CMP_DOC73120
BEOER

NEZRBHR.ATHEGELN S, RAOHEREERLANS. FEVIZRUBEHL TV T TOMEVIIZOVWTORRHXEBNLE
Ao, B, BRLTU BRI REEMICLT, ET VL. BT FEZZEV. RRMICIEIDATLHBERNIEDT, TESTETFTLENH
TELRRFATEDLIICHDHLERET .

We focus on the recent topics on Al and complex systems. Based on the research papers and reference books, we study and discuss concepts
on these topics. Using concrete problems, modeling and analysis methods will be explained aiming at system thinking on many areas with possible
modeling and analysis on students’ interest.

BE2ORE
TROGEMIIS., EIZREDHAEZERDICHER, BT 5,
F1EBICHAEVRETSDT. BEBEIRTSMT BT,

THRRICKDBVRTLETIVIE, BT
EHEROETIL

HEWEE

- NIENgE. 578K Al

" AIHES

I—UxUk

— LB

(1) Introduction and guidance

(2) Assignment to each student

(3) to (8)

Discussions based on the presentation for the recent topics on Al and complex systems such as:
a) System modeling and analysis by dynamical systems;

b) Complex systems;

¢) Machine learning;

d) Distributed Al

e) Artificial Life;

f) Multi—agents;

g) Game theoretic approach

FE-EERE

ME#E
FAFTIANYRT LB, ERROERGEEZH>TOAFERELOT L,

Dynamical system theory and complex systems will be used.

HEBICHTSAEER
BEPEET)MERAT D, SEXREIVINALR—CSE,

Copies of related papers will be handed out during class. Also, refer to the reference books.

BEZE =22 Self-Repair Networks: a mechanism design ISBN 978-3-319-
26447-9
=EZ Yoshiteru Ishida | H kRt | Springer H kR 4E 2016
BER? B2 Immunity—Based Systems: a design perspective ISBN 978-3-662—
07863-1
=EZ Yoshiteru Ishida | H kRt | Springer H kR 4E 2004
SEBICHEHIIHRER
EBE
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CERROTIO—FORAEERET D,

- EHEROBARBETILEMS,
CETILDETHEEBRT S,
ETILOBHFEEND,
CETILDOOIAL— 3D AEERET D,
- RERX. EETEBELGREDHDELSICT S,
(1) Understanding approaches in complex systems;
(2) Being familiar with many models;

(3) Practicing how to model;

(4) Analysis on the models;

(5) Simulations with the models;

RO il A (R IR, RELR—MEORD) & SVl &%
HRL R—b% 50%., ZEKRE 50%LL. CnoDEEFTHET 5.

Evaluation will be based on class performance (50%) and reports (50%).

EHIFHR
LR—hTEE
By report

R

ZDfth
HEES F-504, AfR:6895
Room: F504, ext. 6895

DT IVHLR—D

AT4RATT—
BROEZRTRBIVRBF%

In the afternoon after each class

FE-HHIZEREOAR

F—0—F
WHR. AT, MEEFRDE, ATES, LA — by, ¥— LER

Al, Complex Systems, Intelligent Informatics, cell automaton, artificial life, agents, game theory
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(D33030210)$5 # % - A RERI 245 5R I [Complex and Intelligent Systems 2]

FEAFEXA] EH R - ANEEF 24558 I [Complex and Intelligent Systems 2]
RHEEIES D33030210 R4 BFHR-MEETS | BRBE EiR

Y
] %2 IE BE5 R X 5~5 HEH 1
REERE RFRIFHARHELREIRE HEER 1~
FEEH BHR-HEEIFER BEER D1, D2, D3
HYZEN—TFRED] % — 3% Kazushi Murakoshi
>N g CMP_DOC73120
BEOBRE

COREFEHR- FEORATLORRNEABREESMEEERS

This course provides opportunities to learn the followings:

* Modeling and analysis on complex systems and learning systems,

* System theoretic analysis on complex systems and learning systems ,

* Computer simulations and implications, and

* Implementation of complex systems and learning systems.

Recent topics on complex systems and learning systems will be also discussed in the course.

BxORNSE

B FEVRTLIZBITAETILE - T
B FEVRTLIZE T 5V AT LB RIGHENT
OAVEa1—AY2al—a T DOEE
EH-FEVRTLOEE

= Introduction on complex dynamical systems

— Dynamical systems

— Complex networks and interactions

— Information Processing by complex systems

— Learning algorithms

— Biological systems and information processing

FE-EERE

EEH A
COMBR. BLEERMAFRIFERRBHNETHD. VAT L-MERNFERR 2 2ERNBELTRLEDTYD. EITTNEBEETHIL,

You must take the credits of my “Complex Systems and Intelligent Informatics 2 (in Japanese case)” in master course in advance.

LEEICHT SRR

BEBICHISHEER

b-4o4=k: ]

BEOFEMZ(EHHE. RELA—MEOEMNBJUFHMmEE
term—end report (100%)
term—end report (100%)

ERRR
LR—CRIE
By report

e R

0 1th
Room F-507, Ext. 6899
Room F-507, Ext. 6899

T ILHLR—=D

A24R7T—

FE-BHFIZRREDOAG

*F—7—F
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D34030040
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BL&E RR-4£d0

HBA

IRE - Ean TRRRAIERES |
R - e TS T
BEARET R
MEREME

Fe im IR R B AT 4 A 1

FE im iR R B T 4 5 1L
ARET PN I

A an TN I
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D FHAR LR O
MOTEELXEE

EXEBA

Topics in Environmental and Life Sciences 1
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Advanced Environmental Technology 1
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Advanced Ecological Engineering 1
Advanced Biotechnology 1
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Advanced Molecular Function Chemistry 1
Advanced Molecular Function Chemistry 2

Advanced MOT Company Internship
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104
106
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110



(D34010010)IR1% - £ iy T2 45 B #%5% I [Topics in Environmental and Life Sciences 1]

#BEAEX4A] IRIE - £ fn T 245518555 I [Topics in Environmental and Life Sciences 1]

KHEEIES D34010010 X4 BE-46 1% | BRBE e
BER

REEH BE IE BE5 R £ HEH 4

REERE AERIFHAERIBLERHZE HBRER 1~

FEEE B4 IPER BIEaER D1

LY EIN—TFRET] S4RHFEEER 4kei kyomu lin-S

>N g ENV_DOC74220

BX0BEE

RE-EMIFTEBTLIAHTHIEM TR, N THELT. RIRREREN. £BIZ2055. B OMRIBFOEME - 2R X DM
EEBLT.HARREICATINFORFORARICOVTEN. —BOEREFEDHD, EME- ZIIMXONBTEZHNREICHEBAL. ZNISHT S
BRICEZETERLIHTLET—2avie DM LEEEBELLIC. TNICET AEBRICSMT S ETHREICREL B LA ZREZV.
TLE T—avEion EEBiEYT .

This course will provide the students with opportunities to study on his/her research subjects on advanced environmental and life sciences by
reading scientific papers under the guidance of his/her supervisor. The aim of the lessen for the students is to learn the latest knowledge and
presentation skills required for his/her research in the seminar as well as to deepen his/her understanding of advanced environmental and life
sciences.

BEONE
HELHANRL-HARICEHTI2EME - 2MANGCEDRRETILLLIT, TORBTEERL, TLEUT—avItiYUbhh Y03 <EBET
3. FRBEITOVTREMICHEEZERLTHRBBZHRE - HHATHEEDIT. TORARITOVNTHEREIT I,

The students will be required to read scientific papers written by other language than Japanese, especially English, which are suggested by
his/her supervisor, and to report and discuss deeply on his/her research subject in the seminar.

FE-HERE
HEH., EME-XBEOHRHNRELNDIOT, FE.EEFEMITL. TLODARITOVWTERZRDS L,

EEH A
RE AR TI2EROMTE

All other relevant subjects in Advanced Environmental and Life Sciences

BHBICETIMERE
EEHEDIERIZELS,
Supervisor will recommend textbooks, papers, and research materials to students.

BEBICHISHEER

b-4o4=k: ]

(DR R FRICEES HERIBDOREZEIEND,

2)FAHARIZEET HRPFORHOWRICOVTEY, —BDEMRET D,

B EME- AL DABEHIREICHAL. TAICH T IEMICEEHESSSBTLELT—2aVBENERET S,

To acquire advanced knowledge on environmental and life sciences
To understand the contents of scientific papers in a given field of environmental and life sciences
To be able to make oral and poster presentations relevant to papers he/she has read.

BEOFEMZEHHE. RELA—MEOEMNHJUFHMmEE
FREICEEY btmEe. B, BEEADOEE. mEADSINKR. ARZFEICETIREBDELOHDOAER ., FRAE. SHBOANS. SoITHOH
REEICHTIHEADSNMOKREFIZE DT FEEHENRENICHET S,

AGERRBZED 80%LL EFERL TS,

B:ERMBFICDONT A ITITELLZLA 65% U EZZERL TN,

CHERMBRIZDNT BIZIFELA LA 55%LL EEERM L TLVS,
The evaluation is based on the scores of reading textbooks and scientific papers, discussions, reports and presentations of his/her research in
the seminar. His/her supervisor evaluates the scores.

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved majority of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).
C: Achieved most of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

EHBE
BRI ZABITHEL

None during exam period

R
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Z0fth
BHUHE FEEHE

Supervisor(s)

DI NALR—D
http://ens.tut.acjp/en/

AT1RTT—
ZREHADERICES,

Students are encouraged visiting by appointment.

FE-ZHIEARLOAR

F——F
EHmIE, HFHEELE. RIRRERM, £8ITS2. JLEVT—ay
Environmental science and technology, life science, materials science and engineering, applied chemistry
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(D34010020)3% 1% - 4 iy T4 A #/E% I [ Topics in Environmental and Life Sciences 2]

#BEAEX4A] IRIE - A fn T 4% 518558 I [Topics in Environmental and Life Sciences 2]

KHEEIES D34010020 X4 BE-46 1% | BRBE e
BER

REEH BE IE BE5 R £ HEH 1

REERE AERIFHAERIBLERHZE HBRER 2~

HEEE Bi-£HIFEKR BEER D2

LY EIN—TFRET] S4RHFEEER 4kei kyomu lin-S

>N g ENV_DOC74220

BX0BEE

EMIZ, HFHELE. SRRERMN. £ERTZ055. BAOHELSHFOEME - ZMBXOHKELSLT. IRFEEICETLIHHO
BHFOMBITOVTEY., —BOEBERD D, EME- 2RO ABTEMEICHBAL, ThICHTI2EMICEETESRLIGTLELT—
LAVEEN DR EERBEELIC, ZNICET IERITSMT I ETHRRICRELGMBLAZRERZV. TLE T—avHiiOm LB
ER

This course will provide the students with opportunities to study on his/her research subjects on advanced environmental and life sciences by
reading scientific papers under the guidance of his/her supervisor. The aim of the lessen for the students is to expand the knowledge and
presentation skills.

BEONE
BEHENRLEWRICET IEME - PR EORFELTILLLIC. TORNBEERL. TLELT—2avIit&Ub Y03 GRET %,
PRREICOVTHREHICHREZEERL THREBERE - AT HLEHIT TORBIZOVTERET,

The students will be required to read scientific papers written by other language than Japanese, especially English, which are suggested by
his/her supervisor, and to report and discuss deeply on his/her research subject in the seminar.

FE-HERE
HEH. EME-XBEOHHNRELNDIOT, FE.EHEMITL. TLODARITOVWTERERDS L,

EEH A
RE AR TI2EROMTE

All other relevant subjects in Advanced Environmental and Life Sciences

BHBICETIMERE
EEHEDIERIZLS,
Supervisor will recommend textbooks, papers, and research materials to students.

BERICHISMREER

b-4o4=k: ]

(DR FRICEET HERIBDORLZEIEN D,

2)FAHARIZEET HRPFORHOWRICOVTEY, —BDEMRET D,

B EME- AL DABREHIREICHAL. TAICH T IEMICEEHESSSBTLELT—2aVBENERET S,

To acquire advanced knowledge on environmental and life sciences
To understand the contents of scientific papers in a given field of environmental and life sciences
To be able to make oral and poster presentations relevant to papers he/she has read.

REOFEEA(EHEER. FELR—MEOES)E LUEHEE$E
REICEYT S5, . BERADOEE. REAOSIKE. ARFEICEHTIBRBOFELODAE., RRAZ. FBOAE. SSICH O
ERBICAHTIHB~ADSNOKRREFIZEOZT  FEEHENRAMICHET S,

AZERBEIZED 80% LA EEZERMLTLNS,

B:ZERBEZIZDONT AIZIEELLZLA 65% L EFFER LTS,

CERBAZICDLT BITIEELAGE LAY 55% LU EFZERLTULVS,

The evaluation is based on the scores of reading textbooks and scientific papers, discussions, reports and presentations of his/her research in
the seminar. His/her supervisor evaluates the scores.

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved majority of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).
C: Achieved most of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

EHBE
BRI ZABITHEL

None during exam period

E R

Z0fth
HELHE FEEHE
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Supervisor(s)

DT IHLR—D
http://ens.tut.acjp/en/

AT1RTT—
ZREHADETRICES,

Students are encouraged visiting by appointment.

FE-ZHIEARLOAR

*—0—F

Environmental science and technology, life science, materials science and engineering, applied chemistry
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(D34010030)$8 & $EE B &k [Seminar on Interdisciplinary Research]

#BEAEX4A] 15 & B 2R 4% iR [Seminar on Interdisciplinary Research]

RHEEIES D34010030 R45 RE-£&I1% | BRBE g
BER

REEH % IE BE5 R H3~3 HEH 1

REERE AERIFHAERIBLERHZE HBRER 2~

HEEE Bi-£HIFEKR BEER D2

EuFBE[O—IFRED S4RHFEEER 4kei kyomu lin-S

>N g COM_DOC71010

BX0BEE

BT HRFERR2ERZEN, —FAITHNLTESOHAREMEROBELZEICHAYDOTERATHILT, thOEMIBFOMBEFRLZTT
BLEWEE OMBEERMISERSE LM RFAKENETHITDFSES.

New technologies are often developed from the combination of different disciplines. It is clear that successful interdisciplinary efforts require
mastery of specific competencies. This course will develop a student’ s scientific and technical knowledge in which researchers from different
disciplines. If such competencies are explicated, it might be possible to enhance researchers’ abilities to develop the next generation in
interdisciplinary scholarship.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

BEONE
F1EHBEERFZERICIIECHRAARERIOERMEFICHT AT VREEE LU PERRAE

F2E-F 16 ADSHM 10 BEE: 2—-3ZDNRFEFEND, BONEELTOIHANS, MIRERTTHLTELIMERCREEDRE
RAFE2HR (AL BBEDLDALNT—RAVMERAL, 20 SEEOHREEZHITTRER - RALER, EREFBOREATFITOVTHERD
ErFEL 20 HIEEE

FE2E—F 16 ENIL05EAEE: ERMVLDBRICIIFE(N RMD5R)EHLICLE, EAEEMRICET ST RAHviay

In this seminar, doctoral course student of 2nd year will make a presentation to other D2 students of different research fields, in order to
obtain the research ability to integrate varieties of research fields. See the schedule.

1) Presentations

In this class, each student will make a presentation to other students of different research fields.

So the student who do the presentation will prepare the outline for approximately 2 pages (A4) , and make a power—point.

*Supervisor will come and check his student’s presentation, if available.

2) Title and abstract of presentation

Not only D2 students, but also other students are welcome to attend the presentation.

So please submit the title and abstract (200 words) 3 weeks before your presentation to Academic Affairs Division.
We will post it on the bulletin board inside the campus.

3) Report you will submit

You will be requested to submit a report after each presentation to your supervisor. As an initial training to create a new research project,
students will work to make brief summary of a topic from other student’s research filed with the goal of creating research project. And
students will complete a research proposal that will be integrated from other scientific field and their own research filed.

4) Schedule of your presentation
Please check the schedule given before the semester begins.

5) Absence from the class
Basically, you have to attend every class.
If you need to take absence due to the sickness or conference, please discuss with your supervisor what you should do instead.

FE-EERE

BEEH A
LEZEROEMBEERE KLU BELERE

SRBICHETIHEER
L

BERICHISMAEER

b354=F:
BOOMREMEROBELTZEICTOMAYPTEGBATHIENTED. ESHITESDEMNDLEVHEEOMFMEFHNIEESE THEFRE
EHIEIRRANESICOITS.
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The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

BEOFMmZ(EHRE., RELR—IFES0EMNHJVFMmES

BHELTERINDIZERRNS, 1 DULOZERREZERL, (B5OHARLOEATHL, ARETHNIEESORRIZEDLSITT—F
NI TEDINIERBELT, 1A EBEDLR—MEZBIEEHEICIREL, ZOLR—MIKVIEEHEHNRERIZHIERT 5.

A:80 Rl E . B:65 mLAE, C55 ML

Your supervisor will check your report, and submit your academic score to the member of Academic Affairs Committee at the end of semester.

EHFRER
L R—+ TR
By report

ERIA R

Z 0t
EHHELKE

DI NVALR—D

AT71RT7T—

FE-BHIZBAREOAE

F—0—F
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(D34010040)HF 3235 i ZB[Ethics for Researchers]

HBARFEXA] & HIE[Ethics for Researchers]

HERIES D34010040 X4 BE-£HT3H | BRYE WE
¥

HEEH BiTEA1 EARKE K 1~1 B 1

REERE AERIFHAERIBLERHZE HBRER 1~

EEEZ B AHTEER EAER D1

HUHR[A—TFRE] HHEERBENEER R FBE kyoumu iinkai fukuiintyou, Kunihiko Hara

>N g COM_MAS81010

BEOEE

ABREZEL HRIBEZTSRZRENS . ARELLTCOTHRELHARICE TIMEBLOFREEESLETHREMREBORNELZEMRL.
BIL-MRELLTEBFBIRNETERNGEELZERSIE S,

Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical problems; lead students to
think independently and exercise normative consciousness of research ethics through ethics education in research in accordance with goals of
scientific education and research and characteristics of individual research specialties

BxONE
BHOHEDNLUTORNBETERETI. BEFEFIFRI LIRS,
g1@E:AorAFH 3
MEEMEBLIA, ? BEREBZENBLEN?
F2E:-AROMELERE AROBBETFIRELO, MEHER, REeREHL EEME, EFET
FEIE:AUTA—LR-avEUh, BEAERRE T2ONE-EE- 0B HRTETS,
SFHET, PI
FARHARBRRER, +—H—> o7, THEULGRR, EEE ERAWHE
F5M:AVTSATUR, BIEBOREFA, E7LEL—, #EDEE, MEFEDHLEESR,
#HELOXEE TRIzVIaFIL
%6 E:BHIHE 1
THE LAB(A U359 T4 2alb—2aV) &40, LIR—MIL TR
E1E:BHHE 2
HRBIGTORFBNET1RAvI Iy
% 8 [ HiRHER
Several faculty members give lectures as follows (order of lectures may differ based on the class):
1Introduction

What is Ethics of Researcher? Why is ethics education necessary?
2)Value and Responsibility of Research, Freedom in Research and What Is to Be Protected,

Conflict of Interest, Security Export Control Policy, Legal Compliance
3)Informed Consent, Protecting Personal Information, Collecting,

Managing, and Processing Data, Research Misconduct, Duty of Confidentiality, PI
4)Presenting research results, Authorship, Improper Presentation, Copyright, Joint Research
5)Compliance, Improper Use of Research Funds, Peer Review, Guiding Younger Generations,

Prevention of Research Misconduct and Whistleblowing, Dialogue with Civil Society,

Professionalism
6)Case Study 1

THE LAB (Interactive Simulation), and submitting the report.
7)Case Study 2

Case examples at a research scene and discussion in the lab
8)Examination

FE-EERE
BEDEREAREEETHLELIT, READARIZODVTHERMEESEICFELTSIL,

Students will need to refer to their textbook to prepare for and review each lesson.

EEH A
BRI E?, RifiERE

Philosophy of Science and Technology, Ethics for Engineers

BEE1 - £ HEOBRLLEEDOHIC ISBN 978-4-621-
08914-9
£E5% BAZHHRES & | HiRH | hEHR Hi R4 2015
YHEBICHETIHEEE

PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf
PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf

BERICHISMAEER

ER AR

RETHBZSRIHLEL, RESHEFBZHEET 510, KERPEISHLT, EXSFOHMEICIECT, HEEMIEBICET 58 RUEM
L5215,

To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding research ethics in
accordance with characteristics of each graduate student’ s research specialties.

BB Al A (R PR, RELR—MEORD)E IR E
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[EF@R] #ARELER (40%) + L 7R—F(60%)

FHBEEIS N TOERICHFELBIZDE, TROEEICKYFHET 5.

A ZRBEEEL2TERLTEY, MORHBRELR—FDOEE R (100 AiER) HY 80 mLLE
B ZREEEHMAERLTEY, A OHBRELAR—FDEE R (100 SmiER) HY 65 MLl E
C:EMBBREFNLULERLTEY, N OHBRELR—FDEET R (100 RiFHR) A 55 mLLE

[Evaluation method] Final exam (40%) + Report (60%)

[Evaluation basis] Students who attend all classes will be evaluated as follows:
A: Achieved all goals and obtained 80 points or higher (out of 100) as total score of both exams and reports
B: Achieved most goals and obtained 65 points or higher (out of 100) as total score of both exams and reports

C: Achieved more than half of specified goals and obtained 55 points or higher (out of 100) as total score of both exams and reports

TE HASER
EHARRERE

Examination

ERIA R

ZDith

ELH B LER

R FREE (§8$E) : C-101-3, hara@rac.tut.ac,jp

IR /A :C-101-1, hisashi.fujiwara@rac.tut.ac jp

BJIl IEXN:D-101, masatomo.shirakawa@rac.tut.ac.jp
W)l #832:D-101, h—katsu@rac.tut.ac,jp

KABR [BF:D-101, okubo@rac.tut.ac jp

Instructor contact information:

Kunihiko Hara (Chief) : C-101-3 , hara@rac.tut.ac.jp
Hisashi Fujiwara: C—101-1, hisashi.fujiwara@rac.tut.ac.jp
Masatomo Shirakawa: D-101, masatomo.shirakawa@rac.tut.ac.jp
Hiroyuki Katsukawa: D-101, h—katsu@rac.tut.ac jp

Yoko Okubo: D-101, ookubo@rac.tut.ac jp

DT IHLR—D

A I4RTT—
e—mail 7 & ThERF 21413+ 5,

Anytime through email

FE-LHIZEAREOAKE

RE-EHTFEER
(AHRE-BEfELLTOELWMRER S

MEE-RMELLTOEMN-REMNEEZEEL AEO=E-ZE - BUHOBANLHRITE T HEMMREE R IR

FET B8N

F——F

PREHE, FRER, EFET, IRTETH. THES. RERBAHEE, SFE. J0ozviariL

Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,

Copyright, Professionalism
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(D34030010)5c smIRiE FfiT455® I [Advanced Environmental Technology 1]

#BEAEX4A] FinIRtE H TR I [Advanced Environmental Technology 1]

ERESIEE D34030010 =8, B-4AaIZER | BR®E EiR
FEEH BT EaRER A2~2 BEH 2
REERE ARERIFHAERIELERHZE HBRER 1~
HEEE BR-£EHIFER FREER D1, D2, D3
HUHE[O—TFERED] At =B, &5 8, BF 3 —HR Saburo Tanaka, Kazunori Takashima, Seiichiro Ariyoshi

>N g ENV_DOC74220

BX0BEE

AHEBIE, SURISRIMEERICHE TR RED-OICEELGEMAENICERTLILEBMNET D,

This lecture provides a comprehensive overview of the important technologies for photon detection from the millimeter—-wave through the

ultraviolet spectral regions.

BRONE
HEFETHRESEE B EFFIHA. FREVTAAD I YIIZOVWTEIRATILELT—2avE TS,

. Introduction (Fi&)

. Intrinsic photoconductors (E 4 MinEIK)

. Extrinsic photoconductors (F#li#ItImE {K)

. Photodiodes and other junction-based detectors (FArF A4 —F&thDIES IR H2S)
. Amplifiers and readouts (¥EHEaF&EFEAHL)

. Arrays (ZL1)

. Photoemissive detectors (EEFHRHERH I

. Photography (B EffT)

9. Bolometers and other thermal detectors (FRAA—4&{th D EAEI 4R H 25)

10. Visible and infrared coherent receivers (AIfREFRIMEDIE—L U FZIEHE)

11. Submillimeter— and millimeter-wave heterodyne receivers (Y ITIREIYRIBDATOST (2 Z{E1#)

0 N O O wWwN =

Attendance students read the recommendation reference book 1 in advance and give presentation in a seminar form about any of the following

topics.

. Introduction

. Intrinsic photoconductors

. Extrinsic photoconductors

. Photodiodes and other junction—-based detectors
. Amplifiers and readouts

Arrays

. Photoemissive detectors

. Photography

9. Bolometers and other thermal detectors

10. Visible and infrared coherent receivers

11. Submillimeter— and millimeter—-wave heterodyne receivers

© N U AN =

FE-EERE

BER B

REEICHISAEER
WEGXBFEZRNT 5,

References are distributed as needed.

BEE1 £4

Detection of Light ISBN

0521 81636 X

E=E54 George Rieke H iRt

University Press

Cambridge H IR

2003

BERICHTSMEER

ErEE

BEOFMZ(EHRE. RELA—ME0EMNBJUHMmEE
EaiE- %
FAMIZTRTCOBRICHELIZLDICOE, TROLSICHEZTFET 5.
A ERBEEE 80%ERLTHY, hOTLELT—3r-LR—bDEF R (100 AiEH) A1 80 R L
B: ERB1ZE 65%ERLTHY, M OTLELT—av-LiR—tDEF R (100 miER) A 65 M E
C:ERBEEZ 55%ERLTHY, hOTLELT—3r-LR—FDEF R (100 miFH) A1 55 Rk
[Evaluation basis]
Students who attend all classes basically will be evaluated as follows:
A: Achieved 80 % of goals and obtained total points of presentation and reports, 80 or higher (out of 100 points).
B: Achieved 65 % of goals and obtained total points of presentation and reports, 65 or higher (out of 100 points).
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C: Achieved 55 % of goals and obtained total points of presentation and reports, 55 or higher (out of 100 points).

ERRR
LR—CEE
By report

TR

Z0fth
BEH—EF Email: ariyoshi@ens.tut.ac jp, G 1 404 =, N#R 6908

HAF=E8 Email: tanakas@ens.tut.acjp, G 4 605 B, [N#F 6916
S BEHMAI Email: takashima@ens.tut.acjp, G 4% 310 &=, N#& 6921
Seiichiro Ariyoshi, Office: G-404 (phone 6908), E-mail: ariyoshi@ens.tut.ac.jp

Sabro Tanaka, Office: G-605 (phone 6916), E-mail: tanakas@ens.tut.ac.jp
Kazunori Takashima, Office: G=310 (phone 6921), E-mail: takashima@ens.tut.ac.jp

DI NVALR—D
http://ens.tut.acjp/squid/
http://ens.tut.acjp/squid/

AT71RT7T—

FE-BHIZBAREOAE

F—0—F
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(D34030020)5¢ SR iE L fiT 45 5% I [Advanced Environmental Technology 2]

#BEAEX4A] S in IR B T4 5 I [Advanced Environmental Technology 2]
RHEEIES D34030020 X5 BE-£6 1% | BRME R

BER
REEH % IE BE5 R K 2~2 HEH 2
REERE AERIFHAERIBLERHZE HBRER 1~
HEEE BE- 46 I¥EK FREER D1, D2, D3
HUZE[O—IFRE] WA BAE, KIE A%, /MO ZEX Akihiko Matsumoto, Takanori Mizushima, Tatsuo Oguchi
>y ENV_DOC74220
BX0BEE

MELESLUEBLEFZEERLLT BRERE - BEICLDELSNIEELRITEERT S,
This course aims to fundamental understanding of state—of—-art technologies for environmental protection and restoration on the basis of
physical and inorganic chemistry

BEXONE
NRERE - BEICBDELSNISELEMTICET SMBILZE LU ERIE.
2) RERE - BEEMICET SRMHAE.

3) BTk DI P
FERE:

REFETHRSABICET HRBEDERR.

BERNE:
REFEAMTT, BEHARD+HREME.

The following articles will be commentated in the course.

1. Physical chemistry and inorganic chemistry for understanding of state—of-art technologies used in environmental protection and/or
restoration

(1) Physical chemistry and colloid & interface science [A. Matsumoto]

(2) Inorganic chemistry and catalysis chemistry [T. Mizushima]

(3) Reaction mechanism of combustion in internal-combustion engines [T. Oguchi]

2. The features of the techniques used in environmental protection and restoration
(1) Adsorption and separation technology [A. Matsumoto]

(2) Catalysis technology [T. Mizushima]

(3) Combustion control of fuels [T. Oguchi]

3. Practical example of the techniques
[All instructors]

FE-EEANR
HAHB DHETIZHL, FE, BEETOIL

EEH A
FEL AL OMIELFE, MELER. RERF. RETZICMA, BLaTiREICS T EERBEERLTVSIEAEELL.

Basic understanding on physical chemistry and inorganic chemitry is essential.

REEICHISAEER
BRE GL
SERE - X REPICEERT

Reference handouts will be provided in the class.

BERICHTSMEER

ErEE
EIRRBERMORK, FHER. BLURADFAEERET S,

BEOFMZ(EHRE. RELA—ME0EMNBJUHMmEE
LiR—k50%, FLEUT—2ar - T4RAva 50%, LR DEIE THRENIZETHET 5.
30 % Homework report and 70 % Final report

ERRR
LR— TR
By report

E R

Z0fth
E-mail ("-at-"%&"@" [CL TEEL TEELY, )
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WAARBAZE aki-at-tut,jp
JKIEAEEE  mizushima—at—tut.jp
INOZEX oguchi-at-tut.jp

Akihiko Matsumoto: room # B-505, E-mail: aki-at-ens.tut.acjp (replace “—at-" by “@” when sending e—mail)
Takanori Mizushima: room # B—303, E-mail: mizushima—at—ens.tut.ac jp (replace “—at-" by “@” when sending e—mail)
Tatsuo Oguchi: room # G-406, E-mail: oguchi-at-tutjp(replace “—at-" by “@” when sending e-mail)

Students who intend to take the class are asked to contact with the instructor before registration.

DTNVALR—D

AT71RT7T—
BRZIIRERRZIT DM HH, A—ILFICLDEHDERMNLEELL.

Booking required in advance.

FE-ZHIEAREOAR

F—0—F
BERe, BEEE KREE NELE B2
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(D34030030)4 RE T 524556 I [Advanced Ecological Engineering 1]

FEAFEXA] HRET 24554 I [Advanced Ecological Engineering 1]
RHEEIES D34030030 =85 ) BE-£6 1% | BRME R

BER
REEH AIEA IE BE5 R £ 1~1 B 2
REERE AERIFHAERIBLERHZE HBRER 1~
HEEE BE-£HIFER FREER D1, D2, D3
HUHE[O—TFERED] RiEM Z3FE K 82, PE #4E Takayuki Tokairin, Hiroyuki Daimon, Hiromi Nakano
>N g ENV_DOC73220
BX0BEE

REICEATAINHEZRARELTHRADREFKDOHAREFEET 5.
The course provides students with the opportunity to improve their level in the skills(reading, writing, presentation) through reading current
research articles.

BEXONE
RERLEBSNBEDEELE—REIEBEINTOIRHORIBMEEL LD, BN -HHT 5,

1. Students have to select at least three articles in the field of one of professors.
Three weeks/professor & one week

2. Students prepare both reports and present slides.

3. The key words will be given at the first class.

FE-HERE

BER B
MEL o2, BERE E2IF
Knowledge of environmental chemistry, chemical engineering and materials science is desirable.

BHBICETIMERE
HITEELGL,
No textbook will be used.

BERICHISMREER

ErEHE
REMZICHTIHEDEDHITDOVNTORENEHITDIT B,

To improve presentation skills(writing of reports and preparing of slides).

RAEOFEE(EHRAR. BELR—FEOEMBLUHHESE

ERLE=BEHGNETLEUEEHN(T0% TEET 5,

BE, BATERAXOBEEICETSF—T—REREORIMITTT,

FHBEE: RAIMICT RTOBEERICHELZEDIZDE, TROKIITHEETET 5,
AERBEZEDTRTEERLTHEY, M OHEBR-LA—FDOEF R (100 miER) A 80 ML
B EREZED 90%EERLTHY, M OHRER-LAR—FDEET R (100 SiFEm) AN 65 ml b
CERBZED 80%FERMLTHY, M OHER-LA—FDEFH R (100 miEm) AY 55 MLl b

30% Report, 70% Presentation(30-45 min)

ERRR
LR—CRIE
By report

e R

Z0Dfth

Room # CRFC-Center 208, E-mail: hiromi@crfc.tut.ac jp
Room # G—602, E-mail: daimon@ens.tut.ac jp

Room # G—405, E-mail: tokairin@ens.tut.ac jp

T ILHLR—=D

A24R7T—
WO THABETHHAS, FTHRINEELL,

Anytime, but reservation is desirable.

FE-BHFIZRREDOAG

F——F
RERZE, CLERIC, BEMN, d24ERBIF LFIF
environmental chemistry, chemical engineering, materials science, sustainable engineering
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(D34030040)4 iy T 5 %54 I [Advanced Biotechnology 1]

FEAFEXA] Hdn T4%5% 1 [Advanced Biotechnology 1]
BERIES D34030040 =85 BE-4AdI% | BIRBA =R

Y
REEH AITEA EEERR K2~2 B 2
REERE RFERIEHERE L R BIRR HEER 1~
REEH BE-£HI2ER BASER D1, D2, D3
HLUHE N—T TR B B, Hh BBi@, B8k i3 Toshihiko Eki, Terumichi Tanaka, Atsushi Nakabachi
Fo\) g ENV_DOC73220
BEOHE

TILHE BEFIZ. AEEPRERDETEIMTHAIVRICOVWTREROMERNETEERL, BT HLFAELT S,
This course will provide the students with the opportunity to study on advanced life sciences (e.g., genomics, molecular genetics, microbiology,
and biotechnology).

BxOARE

BHEDBYTIMESFICEET SAHNAEBRAECICAMEICEATIEERESRS. UTOEGHERELITICES TI2RIED
ERIZONWTIERE- BRI 5.

1. F/LHEZCE BE)

2. BnFIZ(HPEE)

3. HEEYZ(FEF F)

188 45/ LRZ0ER BN BE
2588 : 7/ LBZORAT HYn BE
3EB:F/LRZEDIEA2 HY:n BE
4885/ LREDISAS HYn BE
588 : 5/ LRZEDISA4 HYn BE
6 EE B FIFOER HY: B EEE

7EB :EBEFIFOEAT HY HAFEE

8 EEB EEFIZDIEA2 HEY HPRE

9 BB EEFIZDIEMA3 HEY HPRE

1088  BEFIFOKMHS HLY HBEE

11EE: £EEYZEOERE B4 hiy F

1288 : £EEWZEDIGAT Bk F

1388 : £EEYZFEDIGH2 Bk F

1488 : £EEYZEDIGAS Bk F

1588 : £EEYZEDIGH4 Bk F

In this course, the students will be expected to read several papers on the current progress in advanced life science (e.g., genomics, molecular
genetics, and biotechnology) to understand the frontier of these scientific fields. This course will be given by four instructors as described
below (Eki, Tanaka, and Nakabachi).

1st”5th week: Genome and gene sciences (Dr. T. Eki)

6th~10th week: Genetic Engineering (Dr. T. Tanaka)
11th™15th week: Biology of symbiosis (Dr. A. Nakabachi)
FE-EZERNE
BHEIHELYXH, EMEZDERELHLIDT., FE-BEICKYRAS - BREICERHDHIL,
BER B

A TR I
The knowledge of basic molecular biology and biochemistry is absolutely essential.

REEICHISAEER
Xk, EMEFEHEL, FEEENERGT S,

Papers and references will be given by each instructor in the course.

BERICHTSMEER

ERAE

T/LHEE BEREFIFEEEYMZEEFDETEIMTHAIVRICOVTHRADREHDANEETER . BHT 5,
To understand the current status in advanced life sciences including genomics, molecular genetics, microbiology and biotechnology by
summarizing, and making presentations and/or reports.

ROl E(EHER., RELA— N EORME SUTlEE
HAHB T EITRT HRED HEE FHLTHET 5.

SR TRRDKSICHREFEMT 5.

AGERBED 80%EZERLTHEY, hORBEME-LR—FDOEETA (100 SFEA) A 80 ML
B:ERMBZED 10%%ERLTHY, hOFEBERE -LR—LDOEE = (100 SiER) A 65 mLlE
CERBED 60%EZERLTHY, hOREBEME-LR—FDEFTH (100 SR A 55 AL

Grades for the course will be based on the average of the subject scores (by Eki, Hiraishi, Tanaka, and Nakabachi).
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[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved 70% of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).
C: Achieved 60% of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

EHFRER
LR—+ TR
By report

TR

ZTDith

B BE:G-505 (I##:6907)E-mail: eki@ens.tut.ac jp

A EEE: G-506 (H#R 6920) E-mail: terumichi-tanaka@tut.jp

gk F:G-502 (N#R 6901) E-mail: nakabachi@eiiris.tut.ac jp

Dr. Toshihiko Eki: Room: G—-505, Phone: 6907, E-mail: eki@ens.tut.ac jp

Dr. Terumichi Tanaka: Room: G-506. Phone: 6920, E-mail: terumichi—tanaka@tut.jp
Dr. Atsushi Nakabachi: Room: G-502, Phone: 6901, E-mail: nakabachi@eiiris.tut.ac jp

DI NVALR—D

AT1RTT—
BRICTRAVAVPERS> TS,

Please make an appointment.

FE-BHIZBAREOAE
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(D34030050)4E iy T 5 %54 I [Advanced Biotechnology 2]

FEAFEXA] H T3 45 5% I [Advanced Biotechnology 2]
RHEEIES D34030050 =85 ) BE-£6 1% | BRME R
BER
REEH % IE BE5 R &2~2 B 2
REERE AERIFHAERIBLERHZE HBRER 1~
HEEE BE-£HIFER FREER D1, D2, D3
EuFBE[O—IFRED TH KB B FME SH &F, #F Bl Eri Yoshida, Rika Numano, Sachiko Yoshida, So
Umekage
>N g ENV_DOC73220
BXO AR

AEYMEALE BEUMBIZOBERANSERBRZITOVTOERERDDHEEDIT, AR TRICHT IREHRDEM CERICOVTERET

%o

Advanced Biotechnology 2 presents a study of life science based on biology, chemistry, and material engineering, with special emphasis on

cutting—edge technology and theory of life engineering.

BE2ORE

HHEFF(E1~4ME)

F1E £EIMSFORELSHME
%20 #HRMEREEOEREE

53 [E RMHEEE LR EIRR

F 4@ #HWRBAAFTIHVROIE

g Bl (5E5~8M)
%50 RNAIZ(1)
¥ 6[[E RNAI¥(2)
¥ 7 RNA I#¥(3)
¥ 8[E RNA IL¥(4)

BEFAME(E9~12[E)

FomE HFEMENLETIO—F
F10E SF/LEZDOLELLIZED
110 BnFRELEGRR

F 120 AmEFEBEAIRIETHEA

HFHEE(E13~16M)

F13E NFEEARDIERE

%14 B BB SERAR

%150 BOBABCIcEDI<F/THo/00—
%16 B B FEREEHREHIE

Sachiko Yoshida(Weeks 1~4)

Week 1 Function and diversity of physiological materials.
Week 2 Information transmission between neurons.
Week 3 Brain function and neuronal circuit.

Week 4 Engineering for neural dynamics.

So Umekage (Weeks 5~8)

Week 5 RNA engineering(1)
Week 6 RNA engineering(2)
Week 7 RNA engineering(3)
Week 8 RNA engineering(4)

Rika Numano (Weeks 9~12)

Week 9 The basic molecular biology

Week 10 Genome science

Week 11 Biotechnology and genetics

Week 12 The method to visualize biological phenomena

Eri Yoshida(Weeks 13~16)

Week 13 Supramolecular chemistry

Week 14 Molecular self-assembly and living tissue

Week 15 Nanotechnology based on molecular self-assembly
Week 16 Supramolecular design and function control

FE-EETRE
HEREH X Web E(https://moodle2.imc.tut.acjp/) IR RIS (FEEF) .
ERORENREZEETTHEELICREORBICONVTHBEERATET S,
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You are strongly recommended to review the lessons at home.
View the web (https://Ims.imc.tut.ac jp) (Sachiko Yoshida).

=R B

BERFIZ STEVZL DFEYE L EAFIEEZRER SO FRZE. AEMHIESSR

genetic engineering, Molecular biology I, Molecular biology II, Advanced bioregulation science, Polymer Chemistry, Advanced Polymer Material
Chemistry

BEEICHISHEEE
REIZISLT, BHERAT S H 5.

You need no textbook.

EEEICHI SR EE

ERAE

DAFEYMENGERFLETNERAV - SHRTERRRDER
DRFDNAFTH /0O —DEfF

NEARRNBE DB IZOVTOERMIT I LB
NREFZEELZICEDBLFOHRAAEZNOESR

Advanced Biotechnology 2 covers molecular biology, biotechnology, and polymer engineering. After completing the course students will be able
to:

(1) Explain various life phenomena based on molecular biology.

(2) Understand cutting—edge biotechnology.

(3) Understand molecular self-assembly in living bodies.

(4) Design supramolecules using the controlled/living polymerization technique.

BEOFIEEHHRR. RELR— M EOESBJVFHOES
FTRTCOEZEICHELELEOIZOE, BELAR—MREBRICEDSVTTROKLSICHREETET 5,
ABELR—NHEBROSET R (100 SiEm) HY 80 ML
B:RRELR—r-SHERDEFH A 65 MLl L 80 MK
C:EREELR—~-HRERDEET M 55 mLLE 65 mKiH

Grading:
Reports = 100%(25%X4)

Evaluating:

A: Total scores of reports > 79
B: 64 < Total scores < 80

C: 54 < Total scores < 65

TEHASIER
REERME

Regular Class

E AR

Z0fth

SH £+ B-406 =, N{E 6802, A—JL 7KL X :syoshida@ens.tut.ac jp
22 Bl G1-201 =, N#E 5832, A—JL 7KL X :umekage@ens.tut.ac jp

BE FlE G-407 ZE. N 6902, A—)L T FL X :numano@ens.tut.ac.jp

HH &2 B-503 E. MR 6814, A—)LF7 KL X eyoshida@ens.tut.acjp

Sachiko Yoshida Room:B-406, ex:6802, E-mail: syoshida@ens.tut.ac.jp

So Umekage Room:G-402, ex:6917, E-mail: umekage@ens.tut.ac jp

Rika Numano Room:G-407, ex: 6902, E-mail : numano@ens.tut.acjp

Eri Yoshida Room:B-503, ex: 6814, E-mail : eyoshida@ens.tut.ac.jp

DT IHLR—D
https://Ims.imc.tut.ac jp
https://Ims.imc.tut.ac jp

AI4RT7T—
RERME B ORI RIATR AR A Fr bR

Anytime, but please end us by e—mail.

FE-LHEIZBELDOAE

(B) Bl - IS AMMBOEGERRMERGEN

EEQFM- RSB OER- ICAMBEERMICESL, REMICSERATESRN

(C)REE DM E B MBS S - RRFEREN
[LEFEDMBDEHEICSOMEFRRICHT DA EMERTL, AERMREOHBEILRE, ThERETEDRES

F—0—F
BIEF. 7 /4L, FRBE R, 57, MEEHE. RNA, A28, F/70/80—

gene, genome, non-linear reaction, differentiation, cytoskeleton, RNA. Self-assembly, Nanotechnology
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(D34030060)4%> FHERE{L=P 4558 I [Advanced Molecular Function Chemistry 1]

FEAFEXA] S FHEBE1E 24558 I [Advanced Molecular Function Chemistry 1]
RHEEIES D34030060 =85 ) BE-£6 1% | BRME R
BER
REEH AIEA IE BE5 R N 2~2 B 2
REERE AERIFHAERIBLERHZE HBRER 1~
HEEE BE-£HIFER FREER D1, D2, D3
HUZE[O—IFRE] 2R E— A&k B, Y5 —=2Z [RO E# Shinichi Itsuno, Seiji Iwasa, Kazutaka Shibatomi,
Naoki Haraguchi
>N g ENV_DOC72220
BXO AR

This course focuses on state—of—the—art technology of functional polymers and synthesis as for bioactive organic compounds.

Synthesis and various applications of the functional polymers and bioactive organic compounds will be discussed.

This course focuses on state—of—the—art technology of functional polymers and synthesis as for bioactive organic compounds.

Synthesis and various applications of the functional polymers and bioactive organic compounds will be discussed.

BExOoRS

(1) General aspects of functional polymers (Itsuno, Haraguchi)

(2) Precise molecular design of functional polymers(Itsuno, Haraguchi)

(3) Preparation of highly functionalized polymers(Itsuno, Haraguchi)

(4) Reactive polymer synthesis(Itsuno, Haraguchi)

(5) Optically active polymers(Itsuno, Haraguchi)

(6) Asymmetric synthesis and polymerization(ltsuno, Haraguchi)

(7) Synthesis and structure—function relationship of biobased and biodegradable polymers(Itsuno, Haraguchi)
(8) Bioactive natural products (Iwasa)

(9) Total synthesis of natural products (Iwasa)

(10) Transition metal complexes and 18 electron rule (Iwasa)

(11) Chiral catalysts and their applications (S. Iwasa)

(12) Advanced Lewis acid catalysis. (Shibatomi)

(13) Advanced organocatalysis. (Shibatomi)

(14) Asymmetric synthesis of halogenated compounds and their synthetic applications. (Shibatomi)
(15) Advanced organofluorine chemistry (Shibatomi)

(1) General aspects of functional polymers (Itsuno, Haraguchi)

(2) Precise molecular design of functional polymers(Itsuno, Haraguchi)

(3) Preparation of highly functionalized polymers(Itsuno, Haraguchi)

(4) Reactive polymer synthesis(Itsuno, Haraguchi)

(5) Optically active polymers(Itsuno, Haraguchi)

(6) Asymmetric synthesis and polymerization(ltsuno, Haraguchi)

(7) Synthesis and structure—function relationship of biobased and biodegradable polymers(ltsuno, Haraguchi)
(8) Bioactive natural products (Iwasa)

(9) Total synthesis of natural products (Iwasa)

(10) Transition metal complexes and 18 electron rule (Iwasa)

(11) Chiral catalysts and their applications (S. Iwasa)

(12) Advanced Lewis acid catalysis. (Shibatomi)

(13) Advanced organocatalysis. (Shibatomi)

(14) Asymmetric synthesis of halogenated compounds and their synthetic applications. (Shibatomi)
(15) Advanced organofluorine chemistry (Shibatomi)

FE-EERE

BER B

D34030060 Advanced Molecular Function Chemistry 1
M44630100 Special Topics in Applied Organic Chemistry
M24630460 [ B HAL 1R

BEBICHTSMEER

No textbooks are required.
No textbooks are required.

BERICHTSMEER

ERAE

To understand the latest trend of the research on functional polymers.

To understand the latest trend of the research on total synthesis of natural products and their synthetic methods.
To understand the latest trend of the research on functional polymers.

To understand the latest trend of the research on total synthesis of natural products and their synthetic methods.

BEOFHME(EHRE, RELR—IME0ENBJUHMmEE
Presentation (50%) and discussion (50%)
Presentation (50%) and discussion (50%)
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ERRR
LK— TR
By report

E RS

Z01th

S. ltsuno: itsuno@ens.tut.ac.jp 6813

S. lwasa: office:B—5086, tel: 6817, email: iwasa@ens.tut.ac.jp
K. Shibatomi: shiba@ens.tut.ac.jp (room: B-507)

S. Itsuno: itsuno@ens.tut.ac.jp 6813

S. lwasa: office:B—5086, tel: 6817, email: iwasa@ens.tut.ac.jp
K. Shibatomi: shiba@ens.tut.ac.jp (room: B-507)

DI NVALR—D
http://www.siorgchem.ens.tut.acjp/index.html
http://www.siorgchem.ens.tut.acjp/index.html

FIT4RT T—
anytime
anytime

FE-ZHIEAREOAR

F—7—F
functional polymer, asymmetric catalyst, transition metal, organocatalyst, Lewis acid, fluorine
functional polymer, asymmetric catalyst, transition metal, organocatalyst, Lewis acid, fluorine
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(D34030070)4%> FHRE{L =P 4558 I [Advanced Molecular Function Chemistry 2]

FEAFEXA] 3 FHEBE1L 4558 T [Advanced Molecular Function Chemistry 2]
BEEEE D34030070 R4 RE-AHI%E | EBRMIEA R

%
REEH % K BB R K 3~3 HEH 2
REERE RERIFHAERIELRHAZE HBRER 1~
REEH RE-AMI¥ER EARER D1, D2, D3
HYUHE[O—IFRET] | & FA BF £i5h FE HEE Hideto Tsuiji, Yoshihiro Saito, Ryugo Tero
>N g ENV_DOC72220
BxoBE

Since Enviromental and Life Science are based on various scientific fields related each other, it is important to acquire broader knowledge and
understanding of them. In this class, four topics closely relevant to Enviromental and Life Science are open. Objectives of this class is to obtain
the in—depth understanding of selected one of these topics.

BxONE

[1] Biobased and biodegradable polymers are developed and studied in terms of various applications including biomedical, pharmaceutical and
environmental applications. This course covers the fundamentals and applications of biobased and biodegradable polymers. Submission of a report
regarding the current researches on biobased and biodegradable polymers is required. (by H. Tsuiji)

[2] Miniaturization and automation of the whole separation instruments have been one of the most important projects in separation science,
because of the increasing requirements for recent separation systems, such as selective/specific detection with high sensitivities, high
throughput processing, as well as an environmentally—friendly feature of the systems. On the basis of the above concept, miniaturized sample
preparation and separation techniques will be discussed along with the effective coupling of these techniques. Submission of a comprehensive
report regarding these topics is required. (by Y. Saito)

[3] Molecular interaction and assembly are key factors for the understanding of the function of biomolecules. This class covers the fundamental
and advanced topics of assembly and functions of biomolecules, e.g. proteins, lipids and nucleotides, and related experimental techniques.
Submission of a report regarding a chapter of the reference book and a related current research is required. (by R. Tero).

FE-HERNE
EERH
BHBICETIHERE
Related materials will be provided.
SEE1 -+ Poly(lactic  acid):  Synthesis,  Structures, Properties, | ISBN 0470293667
Processing, and Applications
EEL Rafael A. Auras, Loong- | HikR#t Wiley H R4 2010
Tak Lim, Susan E. M.
Selke, Hideto Tsuji
SEE?2 -+ Nanoscience: Nanobiotechnology and Nanobiology ISBN 978-3-540-
88633-4
E=EZ Patrick Boisseau & | HiRtt Springer HhRE 2009
Marcel Lahmani
BEEICETIHERE

#2 can be accessed in the university network.
http://link.springer.com/book/10.1007%2F978-3-540-88633-4
(R. Tero)

b-4o4=k: ]

To obtain the in—depth understanding of topic relevant to Enviromental and Life Science.

B0 Sl A (R PR, RELR—MEOREMNE JUELE

The evaluation will be made based on the score of the report and presentation.

EHRER
ZDih
Other

E R

Z0fth

H.Tsuji: room (G-606), e—mail (tsuji@ens.tut.ac jp), phone: 6922
Y.Saito: room (B-404), e—mail (saito@ens.tut.ac jp), phone: 6803
R.Tero: room (B—405), e—mail (tero@tut.jp), phone: 6791
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DINALR—D

AT1RTT—

Anytime if available, however, an appointment by e—mail is strongly recommended.

FE-ZHIEARLOAR

*—0—F
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(D34030080)MO T fE 1 % 32 ¥ [Advanced MOT Company Intemship]

HBARFEXA] MOTE E £ EE [Advanced MOT Company Internship]
RHEEIES D34030080 =8 BE-46 1% | BRBE EiR

Y
REEH BE IE BE5 R £ HEH 2
REERE AERIFHAERIBLERHZE HBRER 1~
HEEE BE-£HIFER FREER D1, D2, D3
HUHE[O—TFERED] HHEBLEIEZ B E kyoumu iinkai fukuiintyou
>N g ENV_DOC79020
BEOER

EEORRICHAE, SEELEDRENT. MOT IZETHEREETI.

Practical training of MOT is conducted under tuition of a trainer in a company.

BE2ORE
EARBIZIE, MOT ICRAETIEEDSE, PEIELNEDES, ZNICE DI MOT FEGEEZTSA, HMICOLTIE. REELEOLEIC
w3,

Reading MOT books and lecture by trainers and MOT work. Details of the subject follows instruction of the trainer.

FE-HENR

EER A
EEBPRER SECERRGE

Management Science, Operations Management

BEEICHISAEER
FISHRELGWL, EXBLFOLEICHD,

Follow instruction of trainers.

BEEICHISAEER

Knowledge of MOT is acquired.

ERER
MOT [CBET 2FEZHIC DTS,

RO A (EHIRER, BELR - E0EMN S JUFHEEE

EELFOFMEICMZ, MOT ICEHTHEREE, FHORR(LR—F) ONEE. BREMIZFHET 5.
AERRBEETRTERLTEY, HhOTRAMLKR—FDOEF A (100 SR A 80 MLl E
B:EMBZEE 65%EMLTHY, M DOTRAMLR—FDEF R (100 Aifm)HY 65 MLl E

C:ERKBEZ 55%ERKLTHEY, MDOTAMLR—IDEE R (100 mifHR) A 55 MLl E

Evaluated comprehensively by understanding level of MOT and reports of MOT work Evaluation of trainers.
A: Achieved all goals and obtained total points of reports, 80 or higher (out of 100 points).

B: Achieved XX % of goals and obtained total points of reports, 65 or higher (out of 100 points).

C: Achieved XX % of goals and obtained total points of reports, 55 or higher (out of 100 points).

R
HERHE P ZFAHITHEN

None during exam period

E AR

01t

DT IHLR—D

AI24R7T—

FE-LHEIZEAMEDOAE

F—7—F
Mechanical engineering, MOT
Mechanical engineering, MOT
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FrEIE S

D35010010

D35010020

D35010030
D35010040
D35030010
D35030011
D35030020
D35030023

D35030030

D35030040
D35030060
D35030061

D35030070

D35030073
D35030080

D35030090

D35030100

D35030110
D35030120
D35030130
D35030140

BTl BE-BHORATLA

HME%

BE-EHY AT LER RIS I

BE-#HI AT LFRRERE T

BB R R
WA I

G R R
G R R

G
G aR

BEIREHRFEFRR

BETH AR
i h: ke e e
i h: ke e s

Hh B - B S A o

RER XK -FHEESH
HiiTE R R
B A4
(i3 g4 =5
MOTEELTXEE

KXHBA

Special Seminar on Architecture
and Civil Engineering 1

Special Seminar on Architecture
and Civil Engineering 2

Seminar on Interdisciplinary Research
Ethics for Researchers

Advanced Structural Analysis
Advanced Structural Analysis
Advanced Structural Design
Advanced Structural Design

Advanced Indoor Climate
and Building Service Engineering

Advanced Architechtural Design
Advanced Urban and Regional Planning
Advanced Urban and Regional Planning

Advanced Geotechnical Engineering
and Hazard Mitigation

Advanced Geotechnical Engineering
and Hazard Mitigation

Advanced Water Environment Engineering

Advanced Transportation System
and Transport Economics

Advanced Environmental Economics
and Planning

Management of Technology
Advanced Japanese Culture
Advanced Werstern Culture

Advanced MOT Company Internship
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(D35010010) - s AT LRI RIi55% I [Special Seminar on Architecture and Civil Engineering 1]

B EHAFEX4A] BE-EHRTLEYRIEE I [Special Seminar on Architecture and Civil Engineering 1]

BERIES D35010010 E45 BE-#HYRT | BIRGBE HE
LBFER

HAZEH BE ERRKE £ B 4

HRERE RFERIEHERE L R BIRR HEER 1~

REEH BE-BHURATLEER BEER D1

HEHEO—IFRE] S5RHTEE B Skei kyomu lin-S

Fo\) g ARC_DOC71010

BEOEE

BE-MHORATLZICET IRFRMELXHZBEL TRV, WHRZRTEIEALT S,

Learn the latest technology through the literature on architecture and urban systems science, and improve the research ability to perform.

BxONE

BREHOHRIZETIEFOWERNELHHEICREL. ABRZEYICERL TR TS, TLEBLTEEOHEDNE[ TET S EHIZ,
HERNEO—BOREZEZES,

Survey of the latest research papers on research of each research field, and understand the contents properly and make a presentation.As well
as the positioning of their research, promote the further development of research.

FE-HEANR

BERE A
BHBICEWADESIE,

BEECHETIMERE
BHBICHWADESIE,

BEEICHISAEER

ErBR

ETFOMAB/XEONBLBEYIMEHL. FIEEHEFLHRNTED,
HERBX(EXEED)EERTES,

Understand the contents of the latest research papers and debate with supervisor.
Create a research paper (including English).

RO Sl E(R MR, RELR— M EOREDN S JUFHEESE
BHOHRBXEIVECSOHRABTORASE, BR~OEE, HH/~DSMOKRFLELHREMIFHET 2,

Evaluation is based on research papers, description about their research contents, the way to answer the questions, etc.

TEHASIER
R P EfEBITHAEL

None during exam period

E AR

Xl ]
HHEEZAICHLEDbE S,

DI NHLR—D
http://www.ace.tut.acjp/

AI4R7T—
EHEBHBICHVEDLE DL,

FE-LHEIZEAMEDOAE

F——F
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(D35010020)%2 - # i AT L4 7l 8454 1 [Special Seminar on Architecture and Civil Engineering 2]

#B4AEX4A] BE-#HL R T LR EE T [Special Seminar on Architecture and Civil Engineering 2]

BERIES D35010020 E45 BE-#HRT | BRHBEA DA
LE2ER

HAZEH BE EEERR & B % 1

HRERE KERITFAERE L RIERE HEER 2~

FEEE BE-HHUATLEER BIEER D2

HULEO—IFET] S5RHTEE B Skei kyomu lin-S

Fo\) g ARC_DOC71010

BxoBE

BE-MHORATLZICET IRFRMELXHZBEL TRV, WHRZRTEIEALT S,

Learn the latest technology through the literature on architecture and urban systems science, and improve the research ability to perform.

BxONE

BREHOHRIZETIEFOWERNELHHEICREL. ABRZEYICERL TR TS, TLEBLTEEAOHEDNE[ TET S EHIZ,
HERNEO—BOREZEZES,

Survey of the latest research papers on research of each research field, and understand the contents properly and make a presentation.As well
as the positioning of their research, promote the further development of research.

FE-HENRE

BERE A
BHBICEWAEDESIE,

BEECHETIMERE
BHBICHWADESIE,

BEEICHISAEER

ER AR

ETFOMABXEONBLBEYIMHL. FIEEHEFLHR/NTED,
HERBX(EXEED)EERTES,

Understand the contents of the latest research papers and debate with supervisor.
Create a research paper (including English).

RO Sl E(R MR, RELR— M EORED S JUFHEESE
BHOHRBXEIVECSOHRABTORASE, BR~OEE, HH/~DSMOKRFLELHREMIFTHET 2,

Evaluation is based on research papers, description about their research contents, the way to answer the questions, etc.

TEHASIER
R P TfEBITHAEL

None during exam period

E AR

X0}
HHEEZAICHLEDbE S,

DT IHLR—D
http://www.ace.tut.acjp/

AI24R7T—
FHEBHAICHVEDLE DL,

FE-LHEIZEAMEDOAE

F——F
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(D35010030)$8 & $E1E B K& [Seminar on Interdisciplinary Research]

#BEAEX4A] 15 & B 2R 4% iR [Seminar on Interdisciplinary Research]

KHEEIES D35010030 X5 BE-SHRT | BRBE WE
LBFER

HAZEH % AR A 3~3 B % 1

HRERE KERITFAERE L RIERE HEER 2~

FEEE BE-HHUATLEER BIEER D2

HUyE[O0—7FRT] S5% ¥ FEE B Skei kyomu lin-S

Fo\) g COM_DOC71010

BEOEE

BT HRFERR2ERZEN, —FAITHNLTESOHAREMEROBELZEICHAYDOTERATHILT, thOEMIBFOMBEFRLZTT
BLEWEE OMBEERMISEESE LM RFAFKENZTHICDOFESES

New technologies are often developed from the combination of different disciplines. It is clear that successful interdisciplinary efforts require
mastery of specific competencies. This course will develop a student’ s scientific and technical knowledge in which researchers from different
disciplines. If such competencies are explicated, it might be possible to enhance researchers’ abilities to develop the next generation in
interdisciplinary scholarship.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

BRONE

F1E:HBEEREZERICLDIEEEEMRERIOEEMEZICETIANNFVREEE LU FERRAR

F2E-F 16 ADSHM 10 BREE: 2—3ZDNRFEFEND, BONEELTOIMANS, MIRERTTHLTELIMERCREDRE
REBE2H(ADRBEDLOALNRT—RAUMERAL, 20 DEEQRMEHTTRR-RALLER, RREOFRARZFIOVLTHERD
ErFEL 20 DIEEE

FE2E—F16EDNIL0 5 EAEE: ERMVLDBRICIIFE(N RMD5R)EHLICLE, EAEEHMRICET ST RAAviay

ZE1a7, 15 EDRBEDNSS, 10 AVIEFEERKRET S,

5OV, HE (TENIEEFLE) IZEDEFHEELL, ERILT1RDEE

KT B,

FREREDORKEIL, BEREOHELERAUNET S, C00H, HEFELBERRORT 21— T EBHRERICTEHET %,

BT HRIERR2EREICELTELDHEBOSMETREET 5, CD=0, HFRBDOIBRATZI2A ML E 300 XFEE I ZHIFRICIRHL,
2RI/ TT S,

In this seminar, doctoral course student of 2nd year will make a presentation to other D2 students of different research fields, in order to
obtain the research ability to integrate varieties of research fields. See the schedule.

1) Presentations

In this class, each student will make a presentation to other students of different research fields.

So the student who do the presentation will prepare the outline for approximately 2 pages (A4) , and make a power—point.

*Supervisor will come and check his student’s presentation, if available.

2) Title and abstract of presentation

Not only D2 students, but also other students are welcome to attend the presentation.

So please submit the title and abstract (200 words) 3 weeks before your presentation to Academic Affairs Division.
We will post it on the bulletin board inside the campus.

3) Report you will submit

You will be requested to submit a report after each presentation to your supervisor. As an initial training to create a new research project,
students will work to make brief summary of a topic from other student’s research filed with the goal of creating research project. And
students will complete a research proposal that will be integrated from other scientific field and their own research filed.

4) Schedule of your presentation
Please check the schedule given before the semester begins.

5) Absence from the class
Basically, you have to attend every class.
If you need to take absence due to the sickness or conference, please discuss with your supervisor what you should do instead.

FE-EERE
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EERA
FERTOEMEENE LU HELEFRE

BHEBICHTIHERE
2L

EEEICHY SR EE

ERAE

BROHMREMBROELEAEICHOMNOTGRATIIENTES. SOICESOEMNDOLEVEHEDOMBEZEENIEESE THERSR
EBIHESRENEEHICDOITA.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

BRI R (R MR R, RELR—MEORD)E IVl L%
BHATEESNIFERRMNL, 1 DULDOZERRERRL, [BoOMRLOERZERL, THETHNEBELOMRIZEDLSIZT —F
NI TESMIERBELT, 1H(ADBEDOLR— MR BIREHAICRHL, TOLKR—MILYEEHREI/R AT 5.

Your supervisor will check your report, and submit your academic score to the member of Academic Affairs Committee at the end of semester.

EHIFHR
LR—hTEE
By report

R

01t
EHHELEE

DT IVHLR—D

AT4RATT—

FE-HHIZEREOAR
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(D35010040)HF 3235 1 ZB[Ethics for Researchers]

HBARFEXA] & HIE[Ethics for Researchers]

KHEEIES D35010040 X5 BE-STIRT | BROBA WE
LFEBER

HEEH BiTEA1 EARKE K 1~1 B 1

REERE AERIFHAERIBLERHZE HBRER 1~

HEEE BE-HHRATLEER BEER D1

HUHR[A—TFRE] HHEERBENEER R FBE kyoumu iinkai fukuiintyou, Kunihiko Hara

>N g COM_MAS81010

BEOEE

ABREZEL HRIBEZTSRZRENS . ARELLTCOTHRELHARICE TIMEBLOFREEESLETHREMREBORNELZEMRL.
BIL-MRELLTEBFBIRNETERNGEELZERSIE S,

Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical problems; lead students to
think independently and exercise normative consciousness of research ethics through ethics education in research in accordance with goals of
scientific education and research and characteristics of individual research specialties

BxONE
BHOHEDNLUTORNBETERETI. BEFEFIFRI LIRS,
g1@E:AorAFH 3
MEEMEBLIA, ? BEREBZENBLEN?
F2E:-AROMELERE AROBBETFIRELO, MEHER, REeREHL EEME, EFET
FEIE:AUTA—LR-avEUh, BEAERRE T2ONE-EE- 0B HRTETS,
SFHET, PI
FARHARBRRER, +—H—> o7, THEULGRR, EEE ERAWHE
F5M:AVTSATUR, BIEBOREFA, E7LEL—, #EDEE, MEFEDHLEESR,
#HELOXEE TRIzVIaFIL
%6 E:BHIHE 1
THE LAB(A U359 T4 2alb—2aV) &40, LIR—MIL TR
E1E:BHHE 2
HRBIGTORFBNET1RAvI Iy
% 8 [ HiRHER
Several faculty members give lectures as follows (order of lectures may differ based on the class):
1Introduction

What is Ethics of Researcher? Why is ethics education necessary?
2)Value and Responsibility of Research, Freedom in Research and What Is to Be Protected,

Conflict of Interest, Security Export Control Policy, Legal Compliance
3)Informed Consent, Protecting Personal Information, Collecting,

Managing, and Processing Data, Research Misconduct, Duty of Confidentiality, PI
4)Presenting research results, Authorship, Improper Presentation, Copyright, Joint Research
5)Compliance, Improper Use of Research Funds, Peer Review, Guiding Younger Generations,

Prevention of Research Misconduct and Whistleblowing, Dialogue with Civil Society,

Professionalism
6)Case Study 1

THE LAB (Interactive Simulation), and submitting the report.
7)Case Study 2

Case examples at a research scene and discussion in the lab
8)Examination

FE-EERE
BEDEREAREEETHLELIT, READARIZODVTHERMEESEICFELTSIL,

Students will need to refer to their textbook to prepare for and review each lesson.

EEH A
BRI E?, RifiERE

Philosophy of Science and Technology, Ethics for Engineers

BEE1 - £ HEOBRLLEEDOHIC ISBN 978-4-621-
08914-9
£E5% BAZHHRES & | HiRH | hEHR Hi R4 2015
YHEBICHETIHEEE

PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf
PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf

BERICHISMAEER

ER AR

RETHBZSRIHLEL, RESHEFBZHEET 510, KERPEISHLT, EXSFOHMEICIECT, HEEMIEBICET 58 RUEM
L5215,

To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding research ethics in
accordance with characteristics of each graduate student’ s research specialties.

BB Al A (R PR, RELR—MEORD)E IR E
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[EF@R] #ARELER (40%) + L 7R—F(60%)

FHBEEIS N TOERICHFELBIZDE, TROEEICKYFHET 5.
A ZRBEEEL2TERLTEY, MORHBRELR—FDOEE R (100 AiER) HY 80 mLLE
B ZREEEHMAERLTEY, A OHBRELAR—FDEE R (100 SmiER) HY 65 MLl E
C:EMBBREFNLULERLTEY, N OHBRELR—FDEET R (100 RiFHR) A 55 mLLE

[Evaluation method] Final exam (40%) + Report (60%)

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained 80 points or higher (out of 100) as total score of both exams and reports

B: Achieved most goals and obtained 65 points or higher (out of 100) as total score of both exams and reports

C: Achieved more than half of specified goals and obtained 55 points or higher (out of 100) as total score of both exams and reports

TE HASER
EHARRERE

Examination

ERIA R

ZDith

ELH B LER

R FREE (§8$E) : C-101-3, hara@rac.tut.ac,jp

IR /A :C-101-1, hisashi.fujiwara@rac.tut.ac jp

BJIl IEXN:D-101, masatomo.shirakawa@rac.tut.ac.jp
W)l #832:D-101, h—katsu@rac.tut.ac,jp

KABR [BF:D-101, okubo@rac.tut.ac jp

Instructor contact information:

Kunihiko Hara (Chief) : C-101-3 , hara@rac.tut.ac.jp
Hisashi Fujiwara: C—101-1, hisashi.fujiwara@rac.tut.ac.jp
Masatomo Shirakawa: D-101, masatomo.shirakawa@rac.tut.ac.jp
Hiroyuki Katsukawa: D-101, h—katsu@rac.tut.ac jp

Yoko Okubo: D-101, ookubo@rac.tut.ac jp

DT IHLR—D

A I4RTT—
e—mail 75 & ThERF 21414+ 5,

Anytime through email

FE-LHIZAREDOAE

BE-HHRATLEER
(AHRE-BEfELLTOELWMRER M2
PRE-BRFNELLCOEMM-HEMNETEZEEL, AEOERE-ER-BUOBRALHRITE T B

RREEERE - RIR - T SREN

F—7—F
HREGE, MBHER. EFET. BRFETA. THEHE. T2 RERHEE, EFE. J0ozviaril

Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,
Copyright, Professionalism
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(D35030010)## & f##T 458k [Advanced Structural Analysis]

FEAFEXA] W EAEMTYER[Advanced Structural Analysis]

RHEEIES D35030010 =85 ) BE-HHORT | BRBE EiR
LEER

REEH AIEA IE BE5 R H2~2 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BE-#MTURATLEER BASER D1, D2, D3

LY EIN—TFRET] =k K#t i # T #¥AK =K Taiki Saitoh, Shoji Nakazawa, Yukihiro Matsumoto

>N g ARC_DOC72120

BX0BEE

REGBEYMEZER T AL ELEENTNERELZE T IEMIIMELTERTHLLEELLT, BB - AEBE - HIREE- S oIL-2
BB ELE DEMEEREREICOVT, TOMEMHERIEEZHRT 5,

To train high—level technicians with advanced knowledge to build a safe structure, lecture is designed to teach seismic performance verification
method for high—performance architectural structures such as high-rise building, seismic isolation structure, response control structure, shell
and space structure.

BEONE
HeE aREE-fREE oL - ERBELEOBHEREREOMBEMREFMICSV TR, —REENEFRLIBELRITERD
BROSARMSBDETSHS, RBERETIE, EILAEHGBITRMEENICERA FOoNHFRICOVWTTRONBTHERY 5,

F1—4B8  SHEREREDRIER
$5—8EE SRR ERE DM R
FO—12:BE SHEEEEREDEEHME
F13—1588 SHEEEREORBHEIE

FE-EERNS

BROEBRZRNREETTHLLEHIC, KADRBITOVWTEIMEESEICFELTSIL,
Week 1-4: Vibration theory of high—performance architectural structures

Week 5-8: Element design method of high—performance architectural structures

Week 9-12: Frame design method of high—performance architectural structures

Week 13-15: Ultimate design method of high—performance architectural structures

FE-EERE

It is necessary to review each lecture content and prepare for the next lecture based of distributed materials.

EEH A
SRR

Structural Analysis

LEEICHT SRR

BEBICHISHEER

ER AR

EHRBEDNFE TOMBRIELVICEBHRIEZORREERL, TOI VLU REBERFEHBICEYICHATEIRNEERTIED
CEEBREELTLNS,

The goal is to understand the current state of the seismic design and buckling design method for space structure and acquire the ability to
properly utilize the structural design practice.

RO E(EHSR., REBLA— N EORME SUFmEE
BRERBNTORSELR—OBRENBTHET 5,

It will be evaluated based on the report.

ERRAR
LR—FCRIE
By report

E R

Z0fth

BB =Bk K4 (D-805)

E A—)L :tsaito@ace.tut.acjp
BEE hEHF—(D-816)

E A—)JL :nakazawa@ace.tut.ac jp

DT IHLR—D

http://www.rc.ace.tut.ac jp/saito/index.htm| (Z k)
http://www.st.ace.tut.ac jp/ nakazawa ( H;Z)
http://www.rc.ace.tut.ac jp/saito/index.html (Saito)
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http://www.st.ace.tut.acjp/ nakazawa (Nakazawa)

FI24RTI—
AR 13:00~14:30(FF#%)
AIER 16:20~17:50(;8)

FE-ZHIZEARLOAR
BE-TR-BBOLEVEETOBESFICHIH LR EDOERCHRICIGAT S8EN

Ability to understand and solve the problems in structural field in architecture, civil engineering and mechanics.

*—0—F
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(D35030011)## & R #T45 R [Advanced Structural Analysis]

FEAFEXA] W EAEMTYER[Advanced Structural Analysis]

RHEEIES D35030011 =85 ) BE-HHORT | BRBE EiR
LEER

REEH AIEA IE BE5 R H2~2 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BE-#MTURATLEER BASER D1, D2, D3

LY EIN—TFRET] =k K#t i # T #¥AK =K Taiki Saitoh, Shoji Nakazawa, Yukihiro Matsumoto

>N g ARC_D0OC72520

BX0BEE

REGBEYMEZER T AL ELEENTNERELZE T IEMIIMELTERTHLLEELLT, BB - AEBE - HIREE- S oIL-2
BB ELE DEMEEREREICOVT, TOMEMHERIEEZHRT 5,

To train high—level technicians with advanced knowledge to build a safe structure, lecture is designed to teach seismic performance verification
method for high—performance architectural structures such as high-rise building, seismic isolation structure, response control structure, shell
and space structure.

BEONE
HeE aREE-fREE oL - ERBELEOBHEREREOMBEMREFMICSV TR, —REENEFRLIBELRITERD
BROSARMSBDETSHS, RBERETIE, EILAEHGBITRMEENICERA FOoNHFRICOVWTTRONBTHERY 5,

F1—4B8  SHEREREDRIER
$5—8EE SRR ERE DM R
FO—12:BE SHEEEEREDEEHME
F13—1588 SHEEEREORBHEIE

FE-EERNS

BROEBRZRNREETTHLLEHIC, KADRBITOVWTEIMEESEICFELTSIL,
Week 1-4: Vibration theory of high—performance architectural structures

Week 5-8: Element design method of high—performance architectural structures

Week 9-12: Frame design method of high—performance architectural structures

Week 13-15: Ultimate design method of high—performance architectural structures

FE-EERE

It is necessary to review each lecture content and prepare for the next lecture based of distributed materials.

EEH A
SRR

Structural Analysis

LEEICHT SRR

BEBICHISHEER

ER AR

EHRBEDNFE TOMBRIELVICEBHRIEZORREERL, TOI VLU REBERFEHBICEYICHATEIRNEERTIED
CEEBREELTLNS,

The goal is to understand the current state of the seismic design and buckling design method for space structure and acquire the ability to
properly utilize the structural design practice.

RO E(EHSR., REBLA— N EORME SUFmEE
BRERBNTORSELR—OBRENBTHET 5,

It will be evaluated based on the report.

ERRAR
LR—FCRIE
By report

E R

Z0fth

BB =Bk K4 (D-805)

E A—)L :tsaito@ace.tut.acjp
BEE hEHF—(D-816)

E A—)JL :nakazawa@ace.tut.ac jp

DT IHLR—D

http://www.rc.ace.tut.ac jp/saito/index.htm| (Z k)
http://www.st.ace.tut.ac jp/ nakazawa ( H;Z)
http://www.rc.ace.tut.ac jp/saito/index.html (Saito)
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http://www.st.ace.tut.acjp/ nakazawa (Nakazawa)

FI24RTI—
AR 13:00~14:30(FF#%)
AIER 16:20~17:50(;8)

FE-ZHIZEARLOAR
BE-TR-BBOLEVEETOBESFICHIH LR EDOERCHRICIGAT S8EN

Ability to understand and solve the problems in structural field in architecture, civil engineering and mechanics.

*—0—F
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(D35030020)## & ER AT ¥R [Advanced Structural Design]

HBARFEXA] &Rt 4¥R[Advanced Structural Design]

BRESIEE D35030020 X5 BE-#mI AT | BRYBEA EiR
LEER

HEEH 3l EaRR A 5~5 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

FREH BE-HHRATLEER FREER D1, D2, D3

LY EIN—TFRET] =ik K#t ¥ H %8k Taiki Saitoh, Tomoya Matsui

>N g ARC_D0OC72320

BX0BEE

BYOW BRI CETHRBBA R ETNERVEMRREHEITOVTES

Learn about a vibration analysis technology in seismic design of building and seismic design method

BxOARE

EF1—-28 1 BHEROIRE

$3— 48 W ER SRS, RERSE
¥£5—68 ZEHERDIRE. BHIRSENT
E78 BERARINL

F9E EEMHECERT

$10:8 FiligMiLix

F118E BRERAANMME

F12—138 TRILX—EDERE
$£14—15:8 REM Wt EDERE

1-2 weeks, Vibration of onde degree of freedom system

3-4 weeks, Elastic seismic response analysis, numerical integration method
5-6 weeks, Multi-degree—of—-freedom system of vibration, Eigen value analysis
7-8 weeks, Response spectrum

9 week, Elastic—plastic seismic response analysis

10 week, Equivalent linearization method

11 week, Design input ground motion

12-13 weeks, Basic of the energy method

14-15 weeks, Basic of the limit strength calculation

FE-HERE

EEH A

FHTOHENFEEDOH B

LEEICHT SRR

BEE1 B2 AT RS AR ISBN
EEHA SEHBATE H it AL iR H IR

BERICHISARER

b-4o4=k: ]

ERERITOEREER. BEVORBABENICEIGEHRICOVWTERT 5.

Understand the background and theory of vibration analysis and the design method of the structure based on vibration analysis.

RO M E(EHSR., REBLA— M EORME SUFTmEE
LAR—MC&YEHAL, 55 AU LEEELT D,

ERRAR
LR—FCRIE
By report

SEHAGR ER A

Assessment:

Grade is evaluated based on the report in fall semester 1(50%), and the report and exam in fall semester 2(50%).
Grading:

A: exam, 80 or higher (out of 100 points)

B: exam, 65 or higher (out of 100 points)

C: exam, 55 or higher (out of 100 points)

Z0fth
tsaito@ace.tut.ac,jp (D #8F: 8055 %)
matsui@ace.tut.ac.jp (D ##8F: 807 5 =)
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DTIVHLR—D
http://www.rc.ace.tut.ac.jp/tsaito/index.html (F %)
http://www.rc.ace.tut.acjp/matsui/index.html (¥ )

FI24RTI—
AR 13:00~14:30(357%)
JKEEH 15:00~17:30(#2 )

FE-ZHIEARLOAR
BE-TK-BHBOLEVEETOREDFITRIEEDEFORIRICIEAT 28N

F—0—F
R IARAT
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(D35030023)## & ER AT ¥R [Advanced Structural Design]

HBARFEXA] &Rt 4¥R[Advanced Structural Design]

BRESIEE D35030023 X5 BE-#mI AT | BRYBEA EiR
LEER

HEEH 3l EaRR A 5~5 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

FREH BE-HHRATLEER FREER D1, D2, D3

LY EIN—TFRET] =ik K#t ¥ H %8k Taiki Saitoh, Tomoya Matsui

>N g ARC_DOC72520

BX0BEE

BYOW BRI CETHRBBA R ETNERVEMRREHEITOVTES

Learn about a vibration analysis technology in seismic design of building and seismic design method

BxOARE

EF1—-28 1 BHEROIRE

$3— 48 W ER SRS, RERSE
¥£5—68 ZEHERDIRE. BHIRSENT
E78 BERARINL

F9E EEMHECERT

$10:8 FiligMiLix

F118E BRERAANMME

F12—138 TRILX—EDERE
$£14—15:8 REM Wt EDERE

1-2 weeks, Vibration of onde degree of freedom system

3-4 weeks, Elastic seismic response analysis, numerical integration method
5-6 weeks, Multi-degree—of—-freedom system of vibration, Eigen value analysis
7-8 weeks, Response spectrum

9 week, Elastic—plastic seismic response analysis

10 week, Equivalent linearization method

11 week, Design input ground motion

12-13 weeks, Basic of the energy method

14-15 weeks, Basic of the limit strength calculation

FE-HERE

EEH A

FHTOHENFEEDOH B

LEEICHTSHEER

BEE1 B2 AT RS AR ISBN
EEHA SEHBATE H it AL iR H IR

BEBICHISHEER

b-4o4=k: ]

RERITOEREER. BEVORBBERICEIGREHRITOVWTERT 5.

Understand the background and theory of vibration analysis and the design method of the structure based on vibration analysis.

RO E(EHSR., REBLA— N EORME SUFmEE
LAR—MZ&YEHAL. 55 MU LEEIELT B,

ERRAR
LR—FCRIE
By report

SEHAGR ER A

Assessment:

Grade is evaluated based on the report in fall semester 1(50%), and the report and exam in fall semester 2(50%).
Grading:

A: exam, 80 or higher (out of 100 points)

B: exam, 65 or higher (out of 100 points)

C: exam, 55 or higher (out of 100 points)

Z0fth
tsaito@ace.tut.ac,jp (D #8F: 8055 %)
matsui@ace.tut.ac.jp (D ##8F: 807 5 =)
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DTIVHLR—D
http://www.rc.ace.tut.ac.jp/tsaito/index.html (F %)
http://www.rc.ace.tut.ac.jp/matsui/index.html (¥ 3 )

FI4RTI—
AR 13:00~14:30(357%)
JKEE B 15:00~17:30(#2 )

P8 - HHEIEAWLOAG
R A HMOEL MBS TOME S BIZ RSB0 BR RIS AT 280
F—0—F

R IARAT
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(D35030030) %2 F & 15 2% i P iR [Advanced Indoor Climate and Building Service Engineering]

#BEAEX4A] BERIEHRHFF I M[Advanced Indoor Climate and Building Service Engineering]

BRESIEE D35030030 X5 BE-#mI AT | BRYBEA EiR
LEER

HEEH BiTEA EaRR K 5~5 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

FREH BE-HHRATLEER FREER D1, D2, D3

HUBBE[A—IFRET] #BE FN Kazuyo Tsuzuki

>N g ARC_DOC74120

BX0BEE

RE-RID-RBEGTEFTOBEERRL, M OFRAIGETRELRIATE-OOENRED TS JUFHIEHEMICETIRFTOMRR-FHEOB R
HHLUICET - BEOREMRTERETHEEICOWTERT S,

Ff. HAZEMYECALZME (Built Environment) ELTORBEIREE BEIRE., g - AHRE., MIKREOFRAIGEMZERTL-HODOH
AOREREISOVTEREFED. LT IREME~RYBOEENETEILEBMET 5, I_JE#IHL';E M OIRE - BBHETITRDS
MO SHMERBLTOBREZERTLLEBIEET S,

This course deals with the latest trend of research and development on prediction of indoor environment to ensure safe, reliable and comfortable
quality of life, and to design a sustainable building. Also, the comprehensive assessment system for built environment efficiency will be lectured.
Moreover, it also enhances the point of view, field of view and perspective to pursue built environments surround by us such as habitant, building,
reginal/urban and global environments, and the objective is to cultivate an ability to tackle complex environmental issues. Simultaneously, this
course aims to understand social requests and the ability required for environment and building services designs in buildings and cities.

BRORE

EBERNAE UTOEYTHS.

1. RS- A KBS C R ZTIRESEDEEE
CBE-BTOREFZENMEO)
CBE-BTOREFZENM(2)

. BEE-#H O LCA F11f
CBE-HTORABREZEFE()
CBE-HTORABREZETL(2)
CHRTFIILBE

. IadT4

9-15. BEANRIX. RAEETHOIE Y EHHL, AXZEDOHBN

0NN OPON

The contents are as follows:

1st week, Actual situations of environmental impact to global environment affected by buildings and cities
2nd week, Environmental impact evaluation affected by buildings and cities 1

3nd week, Environmental impact evaluation affected by buildings and cities 2

4th week, LCA evaluation of buildings and cities

5th week, Comprehensive assessment system for built environment efficiency 1

6th week, Comprehensive assessment system for built environment efficiency 2

7th week, Sustainable buildings

8th week, Eco city

9 to 15th weeks, interesting topics and new scientific articles are reviewed

FE-EERE

BE B
RERHT A, RERHT VA

Building climate design, Building services design

REEICHISAEER
HE, BEENOIE—EER

Hand-outs related this course will be distributed.

BEE1 =4 HMIERIREREDT IO ISBN
EE5R BARBEEER | H ARt BET Hi iR 4E

SEEICHETIHERE

b-377=F:

BE-HHICHET2RE- T REGEFOEEHRL, A OFRARCRELHNT I-OOENRED TR E SUHIERMTICET 555
R -FAROBAGLUICET - ZBEORGHIREMRTRAEERT S,

AR Al E(R R, RELR—MNEORD)E JUEHliEE
BEEF O CONRURELR—FORE (100 E RS HIZEFET 5.

The grades will be evaluated by comprehensive consideration based on discussion (30%) and reports (70%) in the course.

[Evaluation basis] Students who attend all classes will be evaluated as follows:
A: Achieved all goals and obtained total points of reports, 80 or higher (out of 100 points).
B: Achieved 70 % of goals and obtained total points of reports, 65 or higher (out of 100 points).
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C: Achieved 60 % of goals and obtained total points of reports, 55 or higher (out of 100 points).

ERRR
LR—CEE
By report

TR

Z01th
#HB=E:D-711, EEE S :6839, E A— /L :ktsuzuki@ace.tut.ac jp

Room: D-711, Phone: ext. 6839, Email: ktsuzuki@ace.tut.ac.jp

DTNVALR—D

FIT4RT T—
AEER 10:30~12:30
Thursday, 10:30-12:30

FE-ZHIZEAREOAR

F—7—F
RIBSSETE, LCA, YRTFHFIILEE Tal 74, BEXRBT YA
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(D35030040)E -7 H° 1 > iR [Advanced Architechtural Design]

#B4AEX4A] BETFH A UHRlAdvanced Architechtural Design]

RHEEIES D35030040 =85 ) BE-HHORT | BRBE EiR
LEER

REEH % IE BE5 R K 3~3 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BE-#MTURATLEER BASER D1, D2, D3

HYZEN—TFRED] WE BB /KA R Shiro Matsushima, Akihiro Mizutani

>N g ARC_DOC73220

BX0BEE

BEERRPFEICROOND, PEILE, AE. STEEN. SOICRCARFANEEET 520 REEOHRARILHELGLASER SN
2. BEGIY—FAYIFOER/REBNET S,

BxOARE

ARV TATROBERZFICELTHAY ., EEBRENALICETIMERREDTRAAEZLLTHRNGT —X (BHARR) EHAENSH
EFTITI,

1EB:AbAZ O30 BEDBMRUFEDREA)
2 BB EADEHT—IHREK

375 @B ERIEE

688 : 705 LALEa—

779 BB ERIEE

1088 :7AJLALE1—

1171388 - @RligE

1488 :95ALE1—

1588 :A—F L a— (AR

LROBEEIHETTFETHY, BMDHEITLYEREINHIHEELNH D,

FE-HERE
BIZERTLTREEHELBBHICED  GT1— RNV IERTEIYVRVILDANEREREE D

EEH A
BE-HHRATLEQOBRERE

LEEICHISAEER
YHE BERTT S

BERICHISMREER

ErEHE

BERMNCERBIAIENSREINL, BIAM, BREMIZRETTIHESRS,

NEELEERED=OHD VY —FAVIEDER.

@DUSATORRETA A AV AVEBLT, BOEAHEITKYERT 5.

@BETHAUEMYBFRLAGEEICOVNT, B OBBIIMATEAUNDEMRNSFESRILELBL T, HETRIDHFROMBEE
ERCD

AR T ECEMSR. RELR—MEOES)S SUFHHEE

REERERE

BADREYIIZDNTHERL, WEZFBICEHBELEALRErT—LLTELED S,
REaEE

EETOHRE 30%, FEHRE 30% XYy —R%F 40%EL, CNHDEFTTIHMET 5,
EHHE

HERHRE P T fABITHAEL

None during exam period

e R

ZDfth
EHE HEED—-707, EEFS44—6835, EXA— /L :shirom@ace.tut.ac,jp

T ILHLR—=D

FI4RT7T—
BENEH 12:30~14:30 HLLIE email I2EBTRAU M XY BERE

2E-ZHFIEBELOH
AHBIEUTOIRZREYITTYI IO LIIZET 5.
(BEI—X)

BETYA— BERXMBTHC+—

(#HEHEBI—R)
ARBIEUTOIBELRBROKXZRICHITIEBFINEIZLT .
BEIHRIETHE HEME (ER)

*F—I7—F
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(D35030060)#p i Hhigh 7S = > ¥ Ek[Advanced Urban and Regional Planning]

#BEAEX4A] #hhig 7S5 =>4 4k [Advanced Urban and Regional Planning]

RHEEIES D35030060 =85 ) BE-HHORT | BRBE EiR
LEER

REEH AIEA IE BE5 R N 4~4 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BE-#MTURATLEER BASER D1, D2, D3

EuFBE[O—IFRED %¥r #fi—BR Junichiro Asano

>N g ARC_DOC73220

BX0BEE

AR BV BARICE TR HFEATRELGRBRIBRCESETHEORK. AQBDFICEIEMHHENAROBTIK, BFDT O—/\L{E it
BEEOBRIEOLENEFNEEEBTABEORRK. 2X 47— ERNAORHOARRRORELEREITI, LT EROD
BERTHOIVFFEMREFREL, REBRE DT —RICEIVMREETS.

This course objectives are to understand the real and newer situation about urban planning with sustainable development theory in US, Europe
and Japan, counter policy for city shrinking in depopulation era, the frontline of wider urban planning on economical globalization and regionalism
through reading newer study results and papers. In addition, it is compulsory woking to case study on project learning based topic on the above

problem.
BRORE
1. A4F2UR
2. XRINEE 1
3. XRRIREE 2
4. HRIREE 3
5. XRRINEE 4
6. XRRINEE 5
7. XRERINEE 6
8. /MR A
9. INEFE 2

10. /MEFZE 3
1. IR 4
12. N 5
13. /NEAEE 6
14. INRER 7
15. /INBAEE 8
INAEICEALTIH B ARICE S TRIEREZEH D THBE1H 5,

1st.week: guidance

2nd. week: data and documents collectionl
3rd. week: data and documents collection2
4th. week: data and documents collection3
5th. week: data and documents collection4
6th. week: data and documents collectionb
7th. week: data and documents collection6
8th.week: case studyl

9th. week: case study2

10th week:case study3

11th week:case study4

12th week:case studyb

13th week:case study6

14th week:case study7

15th week:case study8

Regarding on case study, oral presentation could be necessary.

1st.week: guidance

2nd. week: data and documents collectiont
3rd. week: data and documents collection2
4th. week: data and documents collection3
5th. week: data and documents collection4
6th. week: data and documents collectionb
7th. week: data and documents collection6
8th.week: case studyl

9th. week: case study2
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10th week:case study3
11th week:case study4
12th week:case study5
13th week:case study6
14th week:case study7
15th week:case study8
Regarding on case study, oral presentation could be necessary.

FE-HERE

EER A
g IS =0y R ITS5=0 Y

BEEICHISHEEE
BREELTRYBAS TR UMIEDT—) LENICEET 25 XMEREDPTHERLEY . FLZHEE FANVICTEAHBITER
EANDESITLTLEEL,

the case study topics or the related books or papers are introduction in the class. Participants need to send the e—mail to the lecturer before
the course commence.

SERICHISAEER

ErEE

1L EBREVHATOEHZELT. REEFOOLV AT EEAHT OEERNERTEZS,
2. FR ARG T OB RICH (T -BER N BN BB TES,

3 2IZEDNEMT RN TE, FEROARMUETT CENTES,

Educational goals

1. to understand the meaning of sustainable city with low—burden to environment through the real examples in US, Europe and Japan,
2. to understand the urban planning strategy for sustainable city,

3. to point out available urban planning through urban analysis based on 2nd ability

RAROSEEA(ERAR. BELA—FEOERMBLUTHHEE
LR—FREORNBRICK>TRIEEFTHET 5,

course evaluation

the result of case study report(100 points)

A: 80 or higher (out of 100 points).

B: 65 or higher (out of 100 points).

C: 55 or higher (out of 100 points).

course evaluation

the result of case study report(100 points)
A: 80 or higher (out of 100 points).

B: 65 or higher (out of 100 points).

C: 55 or higher (out of 100 points).

EHIFRR
LR—CRIE
By report

e R

Z0Dfth

EBHS . HEE:.D-708, Ei5:44—6836, E A—)L :asano@ace tut.ac,jp
lecturer room

professor Asano:D-708, PHONE44-6836, asano@ace.tut.ac jp

lecturer room

professor Asano:D-708, PHONE44-6836, asano@ace.tut.ac jp

ITIVHLR—=D

R BFHIZ professor ASANO : http://urbandesign.web.fc2.com/MOTHER-hp/STU-hp/index.html
course website

professor ASANO : http://urbandesign.web.fc2.com/MOTHER-hp/STU-hp/index.html

FI74RT7T—

- RBHHUR EEAER, KEER 12:30~13:30
office hour:Tuesdays from 12:30-13:30

office hour:Tuesdays from 12:30-13:30

FE-BHFIZRREDOAG

F—7—F
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(D35030061)#p T Hhigk 7S5 =2 S &h[Advanced Urban and Regional Planning]

#BEAEX4A] #hhig 7S5 =>4 4k [Advanced Urban and Regional Planning]

RHEEIES D35030061 =85 ) BE-HHORT | BRBE EiR
LEER

REEH AIEA IE BE5 R N 4~4 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BE-#MTURATLEER BASER D1, D2, D3

EuFBE[O—IFRED %¥r #fi—BR Junichiro Asano

>N g ARC_DOC73320

BX0BEE

AR BV BARICE TR HFEATRELGRBRIBRCESETHEORK. AQBDFICEIEMHHENAROBTIK, BFDT O—/\L{E it
BEEOBRIEOLENEFNEEEBTABEORRK. 2X 47— ERNAORHOARRRORELEREITI, LT EROD
BERTHOIVFFEMREFREL, REBRE DT —RICEIVMREETS.

This course objectives are to understand the real and newer situation about urban planning with sustainable development theory in US, Europe
and Japan, counter policy for city shrinking in depopulation era, the frontline of wider urban planning on economical globalization and regionalism
through reading newer study results and papers. In addition, it is compulsory woking to case study on project learning based topic on the above

problem.
BXOARE
1. A4F2UR
2. XIS 1
3. XRRIREE 2
4. THRIREE 3
5. XRRINEE 4
6. XARINEE 5
7. XRERINEE 6
8. /IMNAZEA
9. /N 2

10. /MEFZE 3
1. IR 4
12. INRE 5
13. /NEAEE 6
14. INRER 7
15. /INBAEE 8
INAEICEALTIX B RIS TEEREZEF DT HBE1H 5,

1st.week: guidance

2nd. week: data and documents collectionl
3rd. week: data and documents collection2
4th. week: data and documents collection3
5th. week: data and documents collection4
6th. week: data and documents collectionb
7th. week: data and documents collection6
8th.week: case studyl

9th. week: case study2

10th week:case study3

11th week:case study4

12th week:case studyb

13th week:case study6

14th week:case study7

15th week:case study8

Regarding on case study, oral presentation could be necessary.

1st.week: guidance

2nd. week: data and documents collectionl
3rd. week: data and documents collection2
4th. week: data and documents collection3
5th. week: data and documents collection4
6th. week: data and documents collectiond
7th. week: data and documents collection6
8th.week: case studyl

9th. week: case study2

10th week:case study3
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11th week:case study4
12th week:case studyb
13th week:case study6
14th week:case study7
15th week:case study8
Regarding on case study, oral presentation could be necessary.

FE-HERE

EER A
g IS =0y R IS=0Y

BEEICHISHEEE
BEREEL UYL TR UMIEDT—) PENICEET 25 XMEREDPTHERLEY . FLZHEE FANVICTEAKBITER
EANDESITLTLEEL,

the case study topics or the related books or papers are introduction in the class. Participants need to send the e—mail to the lecturer before
the course commence.

SERICHISAEER

ERAE

LERRRUVBATOERZEL T REEFOLLV RGBT OBRINERETES,

2. FE A AR A T OB EICH ITBERAB N BB TE S,

3 2ITE DV BTN MATE RO ARMERTIENTES,

Educational goals

1. to understand the meaning of sustainable city with low—burden to environment through the real examples in US, Europe and Japan,
2. to understand the urban planning strategy for sustainable city,

3. to point out available urban planning through urban analysis based on 2nd ability

BARO FIACERFAR. BELR—FEOED S LU FHIEE
LR—FREORNBRICK>TRIEEFTHET 5,

course evaluation

the result of case study report(100 points)

A: 80 or higher (out of 100 points).

B: 65 or higher (out of 100 points).

C: 55 or higher (out of 100 points).

course evaluation

the result of case study report(100 points)
A: 80 or higher (out of 100 points).

B: 65 or higher (out of 100 points).

C: 55 or higher (out of 100 points).

EHIFRR
LR—TRE
By report

e R

Z0Dfth

EBHS . HEE:.D-708, Fi5:44—6836, E A—)L :asano@ace tut.ac,jp
lecturer room

professor Asano:D-708, PHONE44-6836, asano@ace.tut.ac jp

lecturer room

professor Asano:D-708, PHONE44-6836, asano@ace.tut.ac jp

ITIVHLR—=D

R BFHIZ professor ASANO : http://urbandesign.web.fc2.com/MOTHER-hp/STU-hp/index.html
course website

professor ASANO : http://urbandesign.web.fc2.com/MOTHER-hp/STU-hp/index.html

FI74RT7T—

- EBRR R AER, KEH 12:30~13:30
office hour:Tuesdays from 12:30-13:30

office hour:Tuesdays from 12:30-13:30

FE-BHFIZRREDOAG

F—7—F
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(D35030070)1th #% - R K 48l [Advanced Geotechnical Engineering and Hazard Mitigation]

#BEAEX4A] Hh & - [ $¢4% SM[Advanced Geotechnical Engineering and Hazard Mitigation]

RHEEIES D35030070 =85 ) BE-HHORT | BRBE EiR
LEER

REEH % IE BE5 R K2~2 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BE-#MTURATLEER BASER D1, D2, D3

HUHR[A—TFRE] =3 ¥h Kinya Miura

>N g ARC_D0OC72220

BX0BEE

HMEXKEOLSHERKEZERTI-OOMEHBETIE, ABMEHOERRRZECEM LTI ATLEHRET S-O0ORBELZHEEZRL
FdlennELLS, COESODEMIE, EROEZICDODVTEREELIC, SATLEER TSI —DDES, HIZIEHMBIZDOVNTEDE
HEECEEL, 2RV RATLEOBELZEBTEZZE2H5,

For mitigation plannning of natural disaster such as earthquakes, it si necessary to find out the optimum program to control the complex
sysystem which is composed of humann activiy and natural phenomena.The objectives of this lecture are learninng of the mitigation planning
menntioned above and the underastanding the component of the complex system such as soils.

BxONE

MELLE BAKREICET B K EZBHES SCENBRERICOVT, FTREOEBIIOWTEET 5,

1 KEEIRE O

2 MG K ERREAE

3 EREREROFES T

4 BEVATLLENERDORE

concerning the regional disastermitigation for the natural disaster such as earthquakes and the component of the complex sysytem such as
soils ,folloing matters are explained.

FE-EERE

EERH
Geologic hazard and mitigation planning (R0 —X)
Geotechnical Analysis

BEECETIMEEE
YT

none

BEBICHISAEER

b-4o4=k: ]
WERKEERHEIELGERE VAT LADERLGDZEAABIVERERDORED T ORKNGFEIOVNVTERET D,

The goal to be achieved is underastanding the basic concept of the regonal disaster mitigation for earthquakes and the future of the soils which
is the component of the complex sysytem.

BEOFEMZ(EHHE. RELA—MEOEMNBJUFHMmEE
LiR—k
Report and the presentation based on the report

ERRR
LR—CRIE
By report

e R

Z0fth
=;# BBE:D-803, TEL:0532-44-6837, k—-miura@tutrp.tut.ac.jp
D-806,0532-44-6844, k—miura@ace.tut.ac jp

T ILHLR—=D

prepairing

FI74RT7T—
=i JKBE R :12:00-15:00
12:00-14:00 on Tuesday

FE-BHFIZRREDOAG

F——F
FHE, KF, #hig, #E
Disaster, Earthquake, Geologic Hazards, Numerical Analysis
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(D35030073)1th #% - R K 48 [Advanced Geotechnical Engineering and Hazard Mitigation]

#BEAEX4A] Hh & - [ $¢4% SM[Advanced Geotechnical Engineering and Hazard Mitigation]

RHEEIES D35030073 =85 ) BE-HHORT | BRBE EiR
LEER

REEH % IE BE5 R K2~2 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BE-#MTURATLEER BASER D1, D2, D3

HUHR[A—TFRE] =3 ¥h Kinya Miura

>N g ARC_DOC72720

BX0BEE

HMEXKEOLSHERKEZERTI-OOMEHBETIE, ABMEHOERRRZECEM LTI ATLEHRET S-O0ORBELZHEEZRL
FdlennELLS, COESODEMIE, EROEZICDODVTEREELIC, SATLEER TSI —DDES, HIZIEHMBIZDOVNTEDE
HEECEEL, 2RV RATLEOBELZEBTEZZE2H5,

For mitigation plannning of natural disaster such as earthquakes, it si necessary to find out the optimum program to control the complex
sysystem which is composed of humann activiy and natural phenomena.The objectives of this lecture are learninng of the mitigation planning
menntioned above and the underastanding the component of the complex system such as soils.

BxONE

MELLE BAKREICET B K EZBHES SCENBRERICOVT, FTREOEBIIOWTEET 5,

1 KEEIRE O

2 MG K ERREAE

3 EREREROFES T

4 BEVATLLENERDORE

concerning the regional disastermitigation for the natural disaster such as earthquakes and the component of the complex sysytem such as
soils ,folloing matters are explained.

FE-EERE

EERH
Geologic hazard and mitigation planning (R0 —X)
Geotechnical Analysis

BEECETIMEEE
YT

none

BEBICHISAEER

b-4o4=k: ]
WERKEERHEIELGERE VAT LADERLGDZEAABIVERERDORED T ORKNGFEIOVNVTERET D,

The goal to be achieved is underastanding the basic concept of the regonal disaster mitigation for earthquakes and the future of the soils which
is the component of the complex sysytem.

BEOFEMZ(EHHE. RELA—MEOEMNBJUFHMmEE
LiR—k
Report and the presentation based on the report

ERRR
LR—CRIE
By report

e R

Z0fth
=;# BBE:D-803, TEL:0532-44-6837, k—-miura@tutrp.tut.ac.jp
D-806,0532-44-6844, k—miura@ace.tut.ac jp

T ILHLR—=D

prepairing

FI74RT7T—
=i JKBE R :12:00-15:00
12:00-14:00 on Tuesday

FE-BHFIZRREDOAG

F——F
FHE, KF, #hig, #E
Disaster, Earthquake, Geologic Hazards, Numerical Analysis
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(D35030080)7k B IR 1% T4 ik [Advanced Water Environment Engineering]

#BEAEX4A] KB IR1E I 4% [Advanced Water Environment Engineering]

RHEEIES D35030080 =85 ) BE-HHORT | BRBE EiR
LEER

REEH % IE BE5 R R1~1 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BE-#MTURATLEER BASER D1, D2, D3

HUHR[A—TFRE] HE BEIE Mg % A ABEF Takanobu Inoue, Shigeru Kato, Kuriko Yokota

>N g ARC_DOC74420

BX0BEE

AL #E, TRFaFY—CRKED, BF, BEICETHKREOFRKALTE REFZFITOVWTLERGTNEEERL, BEYS.

F L ALZEEREADS AN BOREICDOVNTES.
ek PEZHEREANSIRFAT)—PBER BFEORBEEXEFITOVTEL.
HHE AGEEDKREICEWTIA—ILFREOERMEICONTEA.

Acquiring wide knowledge and information concerning on water environment for thesis work
T. Inoue: Studying chemical aspect of river and lake environment

S. Kato : Studying physical aspect of coastal, ocean & estuarine environment and disaster
K. Yokota: Studying importance of field investigation on water environment in river

BRORE

1-5 [ (F L) :
Al B EB 1T BKE OFFHEF &
Sa-BREORE - BE

6-10 [B] (ChNEE) :
GEEEE-IATFATI-ICEITA0RE - MBS
SEERCEBE-IAFATI—IIBITEREF LK

11-15 [E] (#H) :
MEEEREDODEE - T —ILFREFE
IKIREEIZH T2 EENE D EMT

(6=3-9]

BRI LEEOVTIODHKEIZOV AV NERDIL.
BEDIEFETANEDLLEENHD.

T. Inoue (1-5) :

— Valuation method of river and lake water quality

— Restoration of river and lake environment

S. Kato (6-10) :

— Coastal, ocean & estuarine environment and disaster

— Water flow and material transport in coastal zone, ocean & estuary
K. Yokota (11-15) :

— Experimental and field measurement method for material dynamics investigation
— Analysis of material dynamics in water

(Attention)
— Contact one of instructors in advance.
— There are cases where the order of instructors is changed.

FE-EERNE

BROBRENBTEZEETTHLELIC, DEORBITOVTHHEDERCLRMEN, LEOBRENTESEICFEETICL

Students are required to review the contents of each lecture, and to refer some textbooks and/or materials related to the next lecture as
preparation.

BER B
YECEL

BHEICETIHERE

HIZEL

(BEANBICEHLET, #H, EREEATS. )
No specific textbook is used.

The resume or related handouts are distributed.

BERICHISMAEER

o4k
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) SANIAHBICE (T AR BB LT OBRKICK T HILENET TO—F DA RIS DNTERET 5.

(2) IRFaT7)—PiEE, BEORE - KEORRKEINICEFRT IEMEICKTI2MBEENLETIO—FOAE, RGKRICDOVTEMRET
3.

@) NEEDKREZELSGHET 510D T4—ILRRAEDEEHICOLTERFET 5.

(1) Understanding river and lake environmental problems and chemical approach to the solution

(2) Understanding a situation of coastal, ocean and estuarine environment and disaster, and counter—-measurements for related problems

(3) Understanding methods of measurement and analysis for material dynamics analysis in water

BRI R (R MR R, RELR—MEORD)E IVl %
(FHE7TE)
LiR—b- OB MFICLYFET 5 (B%E)

(FHmE%E)
TRERBEOEREISODVTEHRENTHEL, TOFH REREFTMET 5.
STE A (100 M) AN 55 LI EZEHREL, 80 MLLEZE A, 65 mLLE 80 fikiii% B, 55 MLl E 65 fikiiiE C &9 5.

Evaluation is based primarily on reports given by each instructor (100 points).

Each report is evaluated by each instructor.

The average of report scores is used as subject evaluation.

Grade, A: 80 or higher, B: 65 or higher to lower than 80, C: 55 or higher to lower than 65.

EHIFRR
Z Dt
Other

EHIHBREE

BHUHB(CKH>TEES. (LiR—, OERE %)
Reports and/or oral examination by each instructor
The detail is decided by each instructor.

ZDfth

3 _E: D-811, inoue@ace.tut.ac.jp
fN&: D-812, s—kato@ace.tut.ac,jp
t#H: D-810, yokota@ace tut.ac.jp

T. Inoue : D-811, inoue@ace.tut.ac,jp
S. Kato : D-812, s—kato@ace.tut.ac jp
K. Yokota: D-810, yokota@ace.tut.ac jp

DT IVALR—D

AT4RT7I—

F L+ :/KBEH 12:30-13:10,

Ik BEREXIST 5. 12150, BRNCA— /LS CTHEARTIIENEFLL.

1M ABE B 12:00-13:00, Z DD EEREEBERFRG. 72120, BRTICA—LE THBFAET HIEMNEELL.

T. Inoue: Wednesday 12:30-13:10, or at any time (It is desirable to contact Kato about visit time by e—mail in advance.)
S. Kato : At any time (It is desirable to contact Kato about visit time by e—mail in advance.)

K. Yokota: Monday, 13:00-14:00

FE-LHEIZEAMEDOAE

F——F
KE, KIS, I, #58, i, TRF27Y, BAKE MENE, 08, 28

water quality, water environment, river, lake, coast, ocean, estuary, natural disaster, material dynamics, field measurement, experiment
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(D35030090)3Z 8, AT Ls - 32 E #2 K 1 iR [Advanced Transportation System and Transport Economics]

FEAFEXA] KB AT L @R F M [Advanced Transportation System and Transport Economics]

RHEEIES D35030090 X5 BE-HHORT | BRBE EiR
LEER

REEH AIEA IE BE5 R Ka~4 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BE-#MTURATLEER BASER D1, D2, D3

EUFE[N—TFRE] EA E %2 {83 2K E Yuzuru Miyata, Hiroyuki Shibusawa, Nao Sugiki

>N g ARC_DOC73320

BxoBE

RE., W, i, #H SERERICETIBROCHEOLEY-BHREZEMRTHELLIC. TOREIOLR, BEK - HEEOFHEEFIETS
HERERITDT B,

To obtain the advanced knowledge of theories and methods for policies and planning for the environment, cities, regions and transportation.

BEXONE
R #0W . i, AR ERIERICEET SEE. M. AXFEEMELT BB EFENHETIRERMY AN DOREETI,

By using books, reports and papers on the environment, cities, regions and infrastructure, students learn the advanced transportation systems
and transportation economics. Discussion between the lecturer and students will be performed in the lecture time.

FE-HERE

BER B

RBEURAT L

REREIH

EEBURMR

FHERER

Transportation systems

Analysis on environmental economics
Policy for industry

Econometrics

LEEICHISAEER
BRE L
SEE BHEIEETHLELIC, REICHLTIIVMNEERERT D,

Textbooks and scientific papers shall be announced at the start of the class.

BEBICHISHEER

ER AR
1. IRIEE, #. i, R ERERICETABER-GTEOLENE -BER. HYATERT S,
2. IRIE. #0. thigi, S EBRERICET IREK - FTEORETOERADEX A EEMET S,
3. IRiE, £, thig . H S ERERICETIRR - HEORETOCROAERBEFIZDIT5S,
1.To understand the necessity and significance of policy and planning for the environment, cities, regions and infrastruncure.
2.To understand the concept of policy and planning for the above mentioned fields.
3.To undestand methodologies in the above mentioned fields.

ROl E(EHSR., REBLA— N EORME SUFTmEE
BEOREICETDEE-FENE(50%) . LR—F(50%), RiE. &, i, 1 SBEBEROBFAEOHYA. SIEXETOERADER
APHERGECET SMBLEROEREETMY 5, 55 RULEEGRHKLET S,

Home work assignments shall be required. Final reports or examination shall be conducted.

ERRAR
LR—FCRIE
By report

E R

Z0fth
EH HEZE: D-806 TIEEFS: 44-6955 E A—)L: miyata@ace.tut.acjp
B HBE: B-409 ETEEES: 44-6963 E A—)L: hiro—shibu@tut,jp

room(D-806), miyata@ace.tut.ac.jp
phone:0532-44-6955
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DT HLR—D

MEEHR—LAR— EH: http://www.pm.ace.tut.acjp/kakenA/
%32  http://www.pm.ace.tut.ac,jp/shibusawa/

Hirobata: http://www.tr.ace.tut.ac jp

Miyata: http://pm.hse.tut.ac jp/kakenA/

Shibusawa: http://www.pm.ace.tut.ac jp

FI4RTI—
EHE XEHB 16:00~17:00
#52 JKEE B 9:00-10:00

Yuzuru Miyata: 16:00-17:00 in every Tuesday

FE-ZHIZEARLOAR

BE-BHRATLEER
(B) iRl - IS AMMBOBGERRMERIED
EEQHM- RSB OER- ICAMBEERMICESL, RERMISEATESREN

F—0—F

planning process, social & economic evaluation method, forecasting models
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(D35030100)IR 15 #% % - 5T EI%: ik [Advanced Environmental Economics and Planning]

#BEAEX4A] IRIERF - StEE R [Advanced Environmental Economics and Planning]

BRESIEE D35030100 X5 BE-BMIRT | BRBE EiR
LEER

REEH % K BB R £ 1~1 HEH 2

REERE RERIFHAERIELRHZE HBRER 1~

FREH BE-HHRATLEER FREER D1, D2, D3

HUHR[O—TFRIE] | EH iZ Yuzuru Mivata

>N g ARC_DOC74420

BX0BEE

To undestand the analysis of regional economic activities.
To understand the interaction between the natural environment and the regional economy.
To undestand the analysis of regional economic activities.
To understand the interaction between the natural environment and the regional economy.

BRORNE

This class discusses the interaction between the natural environment and the regional economic activities by employing mathematical/numerical
models. Details of the lecture are described as follows:

Topics

1. The first and second lectures; integrated environmental and economic accounting

2. The third and fourth lectures; waste and economic accounting matrix

3. The fifth to seventh lectures; computable general equilibrium analysis of a regional environmental and economic system
4. The eighth to tenth lectures; an intertemporal model of a regional environmental and economic system

5. The eleventh and twelfth lectures; environmental tax and the emissions trading

6. The thirteenth to fifteenth lectures; sustainable growth in the environmental and economic dynamics

The handout will be distributed to students. Students must learn the contents of the handout before and after each lecture.
This class discusses the interaction between the natural environment and the regional economic activities by employing mathematical/numerical
models. Details of the lecture are described as follows:

Topics

1. The first and second lectures; integrated environmental and economic accounting

2. The third and fourth lectures; waste and economic accounting matrix

3. The fifth to seventh lectures; computable general equilibrium analysis of a regional environmental and economic system
4. The eighth to tenth lectures; an intertemporal model of a regional environmental and economic system

5. The eleventh and twelfth lectures; environmental tax and the emissions trading

6. The thirteenth to fifteenth lectures; sustainable growth in the environmental and economic dynamics

The handout will be distributed to students. Students must learn the contents of the handout before and after each lecture.

FE-EERE

BER B

microeconomics (undergraduate), macroeconomics(undergraduate), environmental economics (master course)
microeconomics (undergraduate), macroeconomics(undergraduate), environmental economics (undergraduate)

BHEICETIHERE
Lecture materials are distributed to students as handout. Powerpoint files are available for students as well.
Lecture materials are distributed to students as handout. Powerpoint files are available for students as well.

BEZE =22 Environmental Economics : An Elementary Introduction ISBN 9780801848636
E=EZ Turner, R. Kerry/ | kgt Johns Hopkins | HHIREE
Pearce, David/ Univ Press
Bateman, lan
BEEICETAHERE
EREE

By applying mathematical/numerical models;

To undestand the analysis of national/regional economic activities.

To understand the interaction between the natural environment and the national/regional economy.
By applying mathematical/numerical models;

To undestand the analysis of national/regional economic activities.

To understand the interaction between the natural environment and the national/regional economy.

BAROFmEEHRRAR., BEELR—FEOED S JUFmEE
Students are evaluated by the term report (100%).
Students are evaluated by the term report (100%).

E BB
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LR—CEE
By report

E RSB

ZTDith

room # : B411

phone : 0532-44-6955

e—mail address : miyata@ace.tut.ac jp
room # : B411

phone : 0532-44-6955

e—mail address : miyata@ace.tut.ac jp

DI NALR—D
http://pm.hse.tut.ac jp/kakenA/
http://pm.hse.tut.ac jp/kakenA/

FIT4RT T—
16:00 to 17:00 on every Tuesday
16:00 to 17:00 on every Tuesday

FE-ZHIEAREOAR

BE-HHIRATLEER
(B) i m#y - IS AMAEOEGLERIERES
ERGEM-FMOFOER- CRAMBEARNICERL ERMICERATESRESD

F—7—F
computable general equilibrium model, global environmental problems, national/regional sustainable development
computable general equilibrium model, global environmental problems, national/regional sustainable development
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(D35030110)$: fiT & H 45 ik [Management of Technology]

FEAFEXA] BT & IR 4%k [Management of Technology]

RHEEIES D35030110 =85 ) BE-HHORT | BRBE EiR
LEER

REEH AIEA IE BE5 R A3~3 B 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BE-#MTURATLEER BASER D1, D2, D3

HUHE[O—TFERED] MR 5 %2 {83 Takao Fujiwara, Hiroyuki Shibusawa

>N g ARC_DOC73320

BX0BEE

ARARORROFRICETIHETIFHNT I O—FEEERRELTEEL. RANISERAT2RIBEIXREED-AF LOEFITRIL
=t %,

BIZIE, FHEERE T TORTENGREEHESIRECERREDHER - FEEE SN

HEIVFHEWBEBEAOBRF-HEIFNT7 IO—FOEAETES.

Class objective is to learn about social engineering appraoch to business development as commercialization of basic research findings and to
accumulate skills including initiatives for practical application:

1)In particular, the theory and tools of irreversible investment under uncertainty.

2)Or application of economic and social engineering approach to social challenges.

BExoRns

R

-2 BT E R AE
-5 ERTE
6-8:UTILA T arDERE
-11:A T3 sl Fik
12-15: 5 FEEH s

=E
FHE#E R - IRE - REREN

BROBRTEODICIFES - FEHSHFIN TS,

Fujiwara:

From a view point regarding the technological development as risky but competitive investment, this class has following topics:
1-2:Technological entrepreneurship

3-5:Investment decision

6—-8:Basic real options

9-11:0Option valuation methods

12-15:Application and cases

For deepening each week discussion, pre— and re—views are expected.

FE-EERE

EEH A
1. EEEER. EENP. UTLA T30  F—LER.BERER. 1/ X—2a IR TA0 N BEE (FER)
2. EEBKR. #s‘i"“ﬁ—?— RITEERER. A RERIRIAVN, OB FE. AVEa—T 37 Ta/3IR

1. Operations management, Management science, Real options, Game theory, Entrepreneurship, Innovation management, Management
(Fujiwara)
2. Industry policy, Econometrics, Technlogu management, Social capital management, Macro economics, Computational economics (Shibusawa)

HEBICHTSAEER
EERICEMZERTT .

Materials will be delivered in class.

BERICHISMAEER

EBE

R

1)MOT D ELMHBEEMRH KD

)Y TNAT av%#BRELERATES
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3)MOT OF A% -FRERETED

EE:

HAWNE, KB REGEDRBIHERIEMNIT-REEITHZ S,

Fujiwara:

1) Able to draw and propose original business plan based on basic knowledge of technology management

2) Able to modeling of the optimal decision making of research and development between irreversible investment and uncertain returns
3) Able to analyze and propose social engineering topics as transportation and environment

BAROFEEGERRAR. BELR—FEOEDS LU FHOEE

SRt A% LAR—~(100%)

AERBEEFTRTGERLTEY, BEOLAR—FDAE A (100 AiEm) A 80 MLl Lk
B: ZRBEEZEF65%EFEMLTHY, BEOLR—FDEET S (100 SifS) A 65 ALl E
CERBIZEZE55%EMLTHY, EOLR—IrDEF A (100 SiEH) A 55 Ml L
Evaluation method: Reports (100%)

Evaluation criteria:

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved 65 % of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).
C: Achieved 55 % of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

EHIFRR
LR—TEE
By report

R

ZDfth

BE:

B[R :B-313., N#R 6946, e—mail:fujiwara@las.tut.ac jp
HEE :B-409, R 6963, e—mail:hiro—shibu@tut jp

DT ALR—D

FI4RT7I—
(PR G )

Anytime if available.

FE-LHEIZEAMEDOAE

(A)FIRE-HELLTOELWMRER L2
MEE-FMELLTOFEMN-REMNEEZEEL AEO=E-ZE-BUHOBANOHKITE T HEMMREERE MR- FET 5580

*——F
MOT. U7 IATLar F— LB, eI % BE. EERX.HEET L,

Management, MOT, Real options, Game theory, Entrepreneurship, Social engineering, Economics, Industry policy, Quantitive model
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(D35030120) H &3 L ¥ &k [Advanced Japanese Culture]

FEAFEXA] B A3t 4FiR[Advanced Japanese Culture]

RHEEIES D35030120 X5 BE-HHORT | BRBE EiR
LEHER

REEH GIES IE BE5 R & 4~4 HEH 2

REERE AERIFHAERIBLERHZE HEER 1~

FEEH BE-BHORTLEER BEER D1, D2, D3

HUHR[A—TFRE] fnEE ={RF Mihoko Katoh

>N g ARC_DOC73220

BX0BEE

COREFUTOEEHEEFEEIERLT S,
(WEXEIZTa=F—2av EFad (EDHEEIZSA=r—2av TR EET RIFTMEFEET S,
(2) BEEOXILZEBREL. BAOXIE-#HRITOVWT, RETENORBERBET HHEEEHITDIT5S,

The primary purposes of this class are:

(1) To understand how culture affects communication patterns

(2) To raise the student’s awareness of his/her own indigenous culture and encourage students to express their views on Japanese culture and
society in English

BRORNE

Week 1:
Week 2:
Week 3:
Week 4:
Week 5:
Week 6:
Week 7:
Week 8:
Week 9:

Introduction, When is it difficult for us to communicate with people from other cultures?
Ambiguity and the Japanese

The concept of Japanese dependence

Bushido: The way of the warrior

Group Presentation

Silence in Japanese communication

Japanese patience and determination

Japanese social obligations

Japanese group consciouness

Week 10: Japanese funerals
Week 11: Simplicity and elegance as Japanese ideals of beauty

Week 12:Final Individual presentation & discussion (1)
Week 13:Final Individual presentation & discussion (2)
Week 14:Final Individual presentation & discussion (3)
Week 15:Review,

Week 1:
Week 2:
Week 3:
Week 4:
Week 5:
Week 6:
Week 7:

Introduction, When is it difficult for us to communicate with people from other cultures?
Ambiguity and the Japanese

The concept of Japanese dependence

Bushido: The way of the warrior

Group Presentation

Silence in Japanese communication

Japanese patience and determination

Week 8: Japanese social obligations

Week 9: Japanese group consciouness

Week 10: Japanese funerals

Week 11: Simplicity and elegance as Japanese ideals of beauty
Week 12:Final Individual presentation & discussion (1)

Week 13:Final Individual presentation & discussion (2)

Week 14:Final Individual presentation & discussion (3)

Week 15:Review,

FE-EERE
B, RELGERFBEL-ETRRICRTU L,
HEZERT S,

This course requires students proper preparation before each class.
Participation is crucial.

BMEEA

BRBICHIIAEER
TEAMIEEE S, EE. BRENERTT D,

No textbook is required for this course. All material will be provided.

BERICHISMEER
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b= 354=F:

(M EXLEMEIZA 7 —2aVITOVTEET B,

(2)xib-#HRICEAT 2H#MBICONT, RETEREBENSNEL512T 5,

@)X HRICETIEHESD. BRLFIEEF-XEHNRLDHIALIC (. BEOXL- HEEZRETHBATESLSITT S,

(1) To understand what is cross—cultural communication.

(2) To work towards developing competence in English oral communication skills by means of discussion on some cultural issues.

(3) Enhance student’s awareness of his/her own culture and society, and improve their ability to disseminate information about it to people
from other cultures.

BEOFME(EHRR., RELR—FEOESH JUFHARE
ik RETESNEBAEHOFMAE(20%) . HETOILELT—a0 (40%) , HETOLR—K(EB0%) ., BEADEME(10%) D
B THMET 5,

AR BEOERBEZICLENSD, BHOFRME, RETOILEL T3y, HETOLR— M BEAOERED AHEELE-EDMS
ORULEFEA 79~655%B. 64~55m%C. . 55mKRMEDLET D, BB BRENDHEITIERT S,

Students will be evaluated according to the in—class work (20%), oral presentations in English (40%), written reports in English (30%) and
contribution to the class (10%).

Grade distribution:

A: 80% or above

B: 65-79%

C: 55-64%

D: Under 55%

The term exam covers all the contents listed in “Goals to be achieved.” Participation is crucial..

BRI
AEREARE TR BT

None during exam period

E AR

Z0fth
MZEE: B-511
RIREEE: 6959

E-mail: mihoko@hse.tut.ac jp

Office: B-511
Tel (extension): 6959
E-mail: mihoko@hse.tut.ac jp

DT IHLR—D

FI4RT7T—
NBER 15:00~17:00
Tuesdays 15:00~17:00

FE-LHEIZBELDOAE

BE-BHRTLERER

(A)FIRE-HELLTOELWMBER L2

MEE-FMELLTOEMN-REMNEEZEEL, AEO=E-ZE-BUHOBANOHKITE T HEMMREE R MR- FHET 5580
D) ERMBWTEETESRE AN 022 7—avh

WX, OBRVEBATATZBLT, BROHRROEALGEEZEORNMENVTHRMICREL, 35227 —2307 58N

F—7—F
EX{aza=sr—say, BAOXIL- 2

Cross—cultural communication, Japanese culture and society
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(D35030130) 78 ¥ 3L ¥ Efi[Advanced Werstem Culture]

HBARFEXA] 78 301b ¥R [Advanced Werstern Culture]

BERIES D35030130 E45 BE-#HRT | BRHBEA =R
LE2ER

HAZEH AITEA AR £ 3~3 T 2

HRERE RFERIEHERE L R BIRR HEER 1~

HAER BE-HHORATLAFER BlEER D1, D2, D3

HUHR[A—TFRE] 3 FF % Kunihiro Aikyo

Fo\) g ARC_DOC73220

BxoBE

HRICETAHFHBEEDELEEKRT D,
(BRXTHRMER )

History of the scientific ideas in the ancient world.

BExoRS
FERAREZORAEGEIHRFUST - O0—IOBRE - HEBREZRI AF T OEBRERITBFY. 7ILFAT—RIZRERIN D K575 FY
DTOHEMBE RTOBRICEDTEELIRGEDERRICEN -FHEZREL-O—T ORI, COMEINBERLT, bt LA
HUREZN, FNEEISERROHMZEIERBLE-OTH D, TCTHER TR RS I LR URIZEDIRERHTHERZHE
DEFERYIRY, §—E ERHZORAZERLTHZVD, EEOREEMXTHFRADFEBEDLIC EERATED S,
{EATF XL Roger French, Ancient Natural History. Routledge, 1994.
AEEFEROMZLEHRDOEZ], TOHEUAEEERIIOVTERT S,
BERTE
(&5

F1E AT T3V (RYOBERNEDR)

% 2 5B Purpose of the Series

% 3 38 Science in Antiquity?

%5 4 38 Modern Science 1

%5 5 18 Modern Science 2

% 6 3@ History and Philosophy

% 7 58 Building Histories 1

% 8 38 Building Histories 2

% 9 58 Building Histories 3

% 10 8 Intellectual Paternities 1

% 11 38 Intellectual Paternities 2

% 12 18 Selective Survival of Texts

% 13 38 Resources for History 1

% 14 8 Resources for History 2

%158 RHBDFEED

Natural and scientific view of the ancient world.
Modern scinece and ancient 'science’. What are similarities or differneces between the two?

Program of lecture
1. Orientation (outline of the lecture)
. Purpose of the Series
. Science in Antiquity?
. Modern Science 1
. Modern Science 2
. History and Philosophy
. Building Histories 1

00 N OoO O~ WN

. Building Histories 2

9. Building Histories 3

10. Intellectual Paternities 1
11. Intellectual Paternities 2
12. Selective Survival of Texts
13. Resources for History 1
14. Resources for History 2
15. Summery of the lecture

FE-HEERE
BRINEZNREFEETTIHLELIC, EORBITOVWTTFRMHAFRREESEICTTFEL TSI,

Preparation & review of the text

BMEEA
ARBRICH YT SERMEAFE(EREEE) EB/LTOHIENEFLLY,
BHERL B B EXLH
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BHEICHISAEEE

BEEBICHETSHERE

{#FTX AL Roger French, Ancient Natural History. Routledge, 1994.
BT R ML BAER (CBL

Roger French, Ancient Natural History. Routledge, 1994.

ERAE

MEFEICDONTELKERT HENTEDS, LEBIT BIEVARBME. ZERAAZBRLTLS,
QBFERIZHTHHZHBREDORSICOVWTELUBIET 5IENTES, LELIC. RALBROSHRGHIBOAN R DEZ S £ HEEET
=5,

P ZRICHETIERNAEZEMRT LN TES,

@ERMZEERUBIONHZ IOBRICOVTELKERT HIENTES,

GCHZEHMEEDEEICDOVWTELKERTHIENTED, LEBIT HSBREOERITHT 2 ABDELMAE SIS DONTERT HEAH
k5,

(O)FF I DM XHRE EREICIERET 52 EMTED, &I, AR RZEEN. BRNGEHEANSSENITESZHIENTES,
(1)A correct perception of a history of science.

(2)A conprehensive grasp of the origin of scientific ideas in Western Europe.

(3)Understanding of basic terms on a history of scinece.

(4)A correct understanding of a relation between modern science and pre—modern scinece.

(5)A total appreciation of a transition of scientific ideas.

(6)A correct understanding of literature on a history of science.

RO ECE IR, FRELR—FEOEM S JUFHEEE

PHRICEHARBELEERL. E. BEBEET.

FRAMICETOERICHELLLDIZOE, TROKLSICHEETMT 5,

FHRIC. FHOERBEZETEALHREBRZTL. HBRO R (100 AiFER) A 80 mLLEZFA, 66 AL EZEB, 55 MLl EHCLT B,
Holding the end—of-term exams.

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved 70% of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).

C: Achieved 60% of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

EHIRR
LR—TEE
By report

E AR

X0}

DT ALR—D

FI4RT7T—
KEEH 7% 1 B5~4 BF
pm. 1-4(Wednesday)

2 -HEIEZEWMEOHE

(ATBLEWARBSEEZ S

AB#HEFMERMZE RN ZEMNIZESZ, BREABEDOHE, NEO=E-EE-
BALIZDOWTEZ BHEN

(F) ZFOEM O RIRBEOELITNT HIFKD LFRHES S
#HE RE BRNFOERICHIELT, £EICH>TERMICEEY HEEH

BE-HHRTLERER

(A)FIRE-HTELLTOELWMBER L2

MEE-FMELLTOEMN-REMNEEZEEL, AEO=E-BE - BUHOBANHKITE T HEMMREE R MR- FET S5EH
(B) Bl - IS AMMBOEGERRMERGEN

EEQFM- RSB OER- ICAMBEERMICESL, REMICSERATESRN

(C)REEE D AHE B MBS S - RRFEREN

LEEOMBDEHEICSSMEFRICHT DAERERFTL, AERROHEILRE, ThERETEDMEN

D) ERMBWTERTESREA-03227—avh

WX, ABRVERATATZBLT, B OHRROCEALLEEZEORNTENVTHREMICKREL, 35227 —23209 58D

F—7—F
CONEN: 1

ancient, science, history
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(D35030140)MO T [ 1 % ¥ [Advanced MOT Company Intemship]

HBARFEXA] MOTE E £ EE [Advanced MOT Company Internship]

RHEEIES D35030140 =85 ) BE-HHORT | BRBE EiR
LEER

REEH BE IE BE5 R £ HEH 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BE-#MTURATLEER BASER D1, D2, D3

HUHE[O—TFERED] HHEBLEIEZ B E kyoumu iinkai fukuiintyou

>N g ARC_DOC79020

BX0BEE

EEORRICHAE, SEELEDRENT. MOT IZETHEREETI.

Practical training of MOT is conducted under tuition of a trainer in a company.

BE2ORE
EARBIZIE, MOT ICRAETIEEDSE, PEIELNEDES, ZNICE DI MOT FEGEEZTSA, HMICOLTIE. REELEOLEIC
w3,

Reading MOT books and lecture by trainers and MOT work. Details of the subject follows instruction of the trainer.

FE-HENR

EER A
EEBPRER SECERRGE

Management Science, Operations Management

BEEICHISAEER
FISHRELGWL, EXBLFOLEICHD,

Follow instruction of trainers.

BEEICHISAEER

Knowledge of MOT is acquired.

ERER
MOT [CBET 2FEZHIC DTS,

RO A (EHIRER, BELR - E0EMN S JUFHEEE

EELFOFMEICMZ, MOT ICEHTHEREE, FHORR(LR—F) ONEE. BREMIZFHET 5.
AERRBEETRTERLTEY, HhOTRAMLKR—FDOEF A (100 SR A 80 MLl E
B:EMBZEE 65%EMLTHY, M DOTRAMLR—FDEF R (100 Aifm)HY 65 MLl E

C:ERKBEZ 55%ERKLTHEY, MDOTAMLR—IDEE R (100 mifHR) A 55 MLl E

Evaluated comprehensively by understanding level of MOT and reports of MOT work Evaluation of trainers.
A: Achieved all goals and obtained total points of reports, 80 or higher (out of 100 points).

B: Achieved XX % of goals and obtained total points of reports, 65 or higher (out of 100 points).

C: Achieved XX % of goals and obtained total points of reports, 55 or higher (out of 100 points).

R
HERHE P ZFAHITHEN

None during exam period

E AR

01t

DT IHLR—D

AI24R7T—

FE-LHEIZEAMEDOAE

BE-HHORTLERER

F—7—F
Mechanical engineering, MOT
Mechanical engineering, MOT
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Bt

LAV EB7—F TV B, TBRE B R ERR TS LHE

LA BER7—FTIBR)

REZIES
S30710010
S30720010
S30730010
S30730020
S30730030

(TB# H)
FRIEIES
D30530010
D30530040
D30530060
D30530070
D30530100

HMEA
ETRHREEBINE
SimtBi A S R
A=Y TAR—b

Kl T LA R iR

KT LA NER R

B4

imEh &t 1
ENTREHR
NN =N
HEOSI2 = —3y

FAR)—5 —4¥

&

(BB EHRTNITS5LEAB)

FEIEIRS
D30530120
D30530130
D31020010
D32020010
D33020010
D34020010
D35020010

HMEA

HHmER

158 - HEUABEER
HE -MEEERE
HE -MEEERE
HE -MEEERE
HE -MEEERE
HE -MEEERE

HEXE B4

Doctoral Program On—the—Job Training
Advanced Interdisciplinary Technology
Internet Debate

Advanced Brain Science and Technology

Large—scale Brain—Information Technology

EXHBE4A

Cutting—Edge Interdisciplinary Research 1

R & D management for Interdisciplinary Research
Special Topics in Batonzone

English in Scientific Communication

Excellent Leader for Technology Development

EXHB4A

Basic theory of education

Introduction to student guidance and counseling
On-the—job training at technical college or university
On-the—job training at technical college or university
On-the—job training at technical college or university
On-the—job training at technical college or university

On-the—job training at technical college or university



(S30710010){§ + #1122 =5 Ff@#[Doctoral Program On—the-Job Training]

#BEAEX4A] BT EAERFEE I [Doctoral Program On—the—Job Training]
HREEIES $30710010 5 TLAUERT— | BIRDBE s
*TUMNE

] BE EERRER & B 6

FEFENE RFRIFHARHELREIRE HEER 2~

FEEH BBIZER BE-ATORATLEER EX-EFER | FAEER D2
IHFER FR-NEIFER RE-EMIFEK

HUHR/[A—TFRE] AL E#, FR BBE FE BESD BH - 8F E1E Naoki Uchiyama, Akihiro Wakahara, Ryugo
Tero, Hiromu Ishii, Naohiro Fukumura

>N g COM_DOC59010

Bx0EHE

AERELTRTHRE. RRRETHICOHMRENET. ©E HREBELETRAETEOATVSHARE. R BRHLBEOEKZBELTE
BYAILITEY . DEETOMBIRRA L. BRROBIROC7ITO—FOEEEMS, IEHREEHDINTIELELOFIELEREERSE
BT, FRESMEMELLGDOICBHEGABMEOMAZRSLLELIC, ERMLHEITREZEC

Understand practical solutions and approaches to industrial problems through research, development and design activities in industries and
enterprises based on study abilities acquired in a graduate school. In addition, improve humanity through close discussion with industrial
supervisors and professionals for being an expected leading engineers in the future.

BxONE

TI—THREHE TRNAAF—HBLOBHKIZKY . BRSO E-HEMBEIZ TR AR AEZFOT—IERET 5,
BAONIBRIRERRAFMARET =, IBBEEFDOLLITERTT S,

Consult with academic supervisors and advisors to determine internship subjects in industries and enterprises, which are accomplished under
industrial supervisors.

FE-HERE

EEH A

LEEICHISAEER
KHIFELDELEDIERITHD,

Follow suggestions of industrial supervisors.

BERICHISMREER

b-4o4=k: ]
BICEE-AREEECTEBRIRETHLICLY, EBETOROOIZTa=r—2ay BERETHITOFHR- 2MEDORARHFE
RIS TOEREEERGIHELELIT. ENODEERZRHT 5,

Expected to improve communication skills with project members and make use of research and analytical abilities acquired in a graduate school
for practical problems in industries, and understand their importance.

BEOFEEEHRR. BELR—FE0ESBSJVFHEESR

TEFIFTEEZ). IEFNEREE . FNFERADOAERR IS IVTRBERER I TORRANBICEOE, REOHEE 100 HHRTT
3.

AFHE S A 80 ML LE
BETM gk AY 65 ML L
C:EMEi =2 AS 55 ML Lk

The final grade will be determined by an evaluation letter by industrial supervisors, an internship activity report, a survey letter by academic
supervisors and final presentation.

The credit of this course is given if the above total score is 55% or over.
Grade levels are C (55% — less than 65%), B (65 — less than 80%) and A (80% or over).

EHAR
REBRHE R ABTHEL

None during exam period

E R

Z01th

FRNAF =B E~ADIAVEIN, TRAVNE, V=T 127 KEZERHEEE (C-203) ET
Tel: 0532-44-1028  [A#%:5343

e—mail:leading@brain.tut.ac jp
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Contact the following administrative office for the leading graduate school first:
Room C—-203, Tel: 0532-44-1028, Ext.:5343
e—mail:leading@brain.tut.ac jp

DTNVALR—D

AT1RTT—

FE-ZHIZEARLOAR
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(S30720010)4c 3155 15k Bt & 1 s [Advanced Interdisciplinary Technology]

#BEAEX4A] S in Bl R & 4 sM[Advanced Interdisciplinary Technology]
RHEEIES $30720010 R4 TLAVERT7— | BRYBE BME
FTIRE

REEH BE IE BE5 R £ HEH 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BB IPER, BE-HAHIRATLZEYK, EX-EFIEHR | FAEER D1, D2, D3
ITHEEY, FHR-NEIXER RE-AHIFHEK

HUBBE[A—IFRET] F#& S, HJIl EB— Ryugo Tero, Seichi Nakagawa

>N g COM_MAS59020

BX0BEE

FRNTHBSNIBEHENOHEEZNSRERDIEVIETEMS,

FEBEHEOMRERZ DM OVTEREL, M PLIZEFICENHREMREHET -ODFRELHICDITS,

This course deals with the scientific background and cutting—edge topics relating with Brain Information Architects.

This course is aimed to provide students with technology and methodology of the research fields for interdisciplinary researches between brain
science and engineering.

BRONE
ZRNTHRESNDIUTO 3 DOFER-EIF—0PA5 15 AU EEZRIRLTRET 5.

(5 =]

D SRR T HTI—

2). A EFHEAMAEMNFEEMRE
(FRFEE]

A N—TA TR E2F—

FESNDBENBTNRFYRE. IBR)—T 10 REREBEICTHMIFHRERM T .

). iSRRI 7 HFS—
SRR O Y — 7 AN SRR LT OB RICET SHEEZHEL. BLEVSHTREZCET 2MRALORICERSN T
BOEU MBENRAICT > -HREREDHY S E LT B,

SE EERBOBEIILUTOEY, FBED—IXHMSEEDEHEERLTZHEL T,
~R&D(1)(4 BFE. 8 FBFE)
ADRDOBEELEE, BRERBELROBREEDMBEET BT 5,

~R&D(2)(4 B8, 8 FBFE)
ADEBEDSEDREAOFYZ 0NN OBEECRMICET 2MEEET /T 5.

=T (4 BFE. 8 )
= T4VT - HETH SRFICHTIERRE - THERZICHEIT IMBEER/T 5,

=)L I LR A IR AV (4 ARS8 EEE)
CIBVERDEFR—ay, BREFEEDAVRIL-ANIRTTIZD0T, MEZZELTHRRNAGNEEZEET 5,

- NIE08E (4 B, 8 BB E)
AIHEORHHARBAOREDEE, BLVEDRAANDEAKRTEZOMALERST S,

2). AP RAAAEMEEMRE

SF. MR, BRERE. BRI SESEFLLALTOAERSE RHZOEBIBERKMICEET 5, HLLWHAELBHEMATES
MREIZLRDOHDLEWEFESEIZDITS,

AR BUNHLEERAFEREHINVIEEA CREMRERAMERFRARZREERCOVTH, BEHENENLRNH-HEEZ
ETES,

E WEERBOBEILUTOBEY, HFBED)—IXHLEBROEMERIRLTRHELTHE
- LR

ERMBOEE. #iE. AFEVDFFREBICOVTRIEOHBENE. £BZ2OMELEDOTHENT 5. 12, LRMBOERMMEE
EEDNYI—LaVHBREDOHERRICEDISITHVLNTVSAEERT S

K i e [ R 5
KRR EDEREEERETH L THBELAIERNEE, o —OVER, DT TRBE - EMHERHRT 5. 512, RERMASRE~DAN
B, BN EGLETROBEEZEMRL. RERROFBHRLEEE L. TOMRBEEMRHRT 5,
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BEREIVRTL
FREMRNEEEEGREZDREBELBNEEF EZOBRHENSELH. ZOERABIELT, EEBEZETHRENREBREFRICAFT-RRYBHIC
DVTHY . REMDHARICAMN . TORNBTEEMR T 2HEBILEFERIRET 5,

3 N—T1o TRz —
U—T4v T TS LOERHRICLDHER.

Choose at least 15 lectures from the following three lecture courses or seminars held in or out of the university.

[Extramural lecture courses]

1). Applied Neuroscience Academy (in Japanese)

2). Specialized courses of Physiological Sciences, at National Institute for Physiological Sciences (in English)
[Intramural Seminors]

3). Leading Special Seminor

This year's contents of each course will be provided at the Office of Leading Graduate School Program when they are ready.

1). Applied Neuroscience Academy
Advanced course provided by Consortium for Neuroscience Academy.

Reference: Courses of last academic year. Brain sciences and technologies relating to following topics.
—-R&D (1) (Four days, eight lectures)

-R&D (2) (Four days, eight lectures)

—~Marketing (Four days, eight lectures)

-Social wellness management (Four days, eight lectures)

-Al (Four days, eight lectures)

2). Specialized courses of Physiological Sciences, at National Institute for Physiological Sciences (in English)

The courses deal with physiology and/or neuroscience on the level of molecules, cells, neural circuits, and individuals.

Students are able to choose other lecture courses held in NIPS and on-line lectures of the Graduate University for Advanced Studies, if their
mentors permit.

Reference: Courses of last academic year.

—Epithelial Cell Biology

In this course, we will introduce the molecular mechanisms of the structure, function and behavior of epithelial cells, based on the updated
knowledge in cell biology and physiology. We will also discuss how the basic properties of epithelial cells and their variations are utilized for the
functions of organs.

—Cerebral Circuitry

This course will introduce basic structures of the neocortex and cover what is currently known about its neuronal organization, synaptic
connectivity/plasticity, connections with the thalamus, and development, along with the structural/functional differences among the cortical
areas, and neural circuit modeling. An emphasis is placed on how these structural elements contribute to our understanding of the cortical
circuit.

—Language and Cognition: System Level Investigation
This course will introduce the principles and quantitative analytical methods for non—invasive functional brain imaging, and discuss recent
imaging—based approaches for exploring the mechanisms of language-related social skill development.

3). Leading Special Seminar

FE-HEERE

BRERB
TLAVERBSR. JO0—/ LY <T—R9—)L
Introduction to Brain Information Technology, Global Summer School

BEBICHISAEER
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BEEHERMT 5.

Documents will be distributed as needed.

BEEICHI SR EE

EREE

RO EEHRER., BELT—FEOED S LU FHEEE

Bl

A ERBZ%E 80%L EEM

B ERBE% 65% L LERL

C ERBZH 55% L EERK

[Evaluation basis] Students who attend all classes will be evaluated as follows:
A: Achieved 85% of goals.

B: Achieved 65% of goals.

C: Achieved 55% of goals.

EHIFHER
Z Dt
Other

EHIHBRFEE

FREIELTLR—FTERET %, BB B 1 HBICDOELR—FE 1 RRHL, REFEIEE 15 BH OLR—MI&>TIT5, 16 B ERET
BIEEICIE LIR—F2RET AR BLEEDADHBICOVWTEHDIELO ITIEELR BB LUV —T1VV RERHEELRHRT 5L, &#
RUFBE-HBICE>THER- ZENREEONGEICIETELLFEICEH 5,

By reports, in principle. One report should be submitted for each lecture, and the grade point is evaluated on the basis of 15 reports in total. If
you take more than 15 lectures, determine 15 lectures about which you submit reports at the start of semester by discussing with your mentor
and Office of Organization for Leading Graduate School Program. Examination or other subjects are also used for the evaluation if they are
provided depending on the courses and lectures.

ZDfth

FRNAF—BE~DIAVEIR, TRAVNE, V=T 127 REBRHEE (C-203) FET
Tel: 0532-44-1028  [N§%:5343

e—mail:leading@brain.tut.ac.jp

Office of Organization for Leading Graduate School Program

Room:C-203

Tel: 0532-44-1028 ex: 5343

E-mail:leading@brain.tut.ac jp

DT IHLR—D

FI4RT7I—

FE-LHIZAREDOAE

F—J—F
B LY BMMENE DB 5L N4 32T~y Y

Brain, neuronal physiology, cognitive neuroscience, psychology, genome, biology, communication, biosensor
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(830730010)1 > A—RY b7 4 A—HInternet Debate]

#B4AEX4A] A2 B —2y ;T4 X—KInternet Debate]
HRIFIES $30730010 =85 ) TLAVERT7— | BRYBE EiR
FTIME

] BE EERRER & B 1

FEFENE RFRIFHARHELREIRE HEER 1~

FEEH BBIZER BE-ATORATLEER EX-EFER | FAEER D1, D2, D3
IHFER FR-NEIFER RE-EMIFEK

HUHR/[A—TFRE] ZR BE AL E#, FE FEE A -, B84 E1E Akihiro Wakahara, Naoki Uchiyama, Ryugo
Tero, Hiromu Ishii, Naohiro Fukumura

>N g COM_MAS59020

Bx0EHE

TO—NUGRETRTAZECHRERELTUKEDIZE. NEHER. LBER. PHOELGIALOHREABERBNERELRYFS,
REBEZEUNEBTOHARDAERICDOTE=DIZE. EHMNICBABEREZELT ILUNDOALERDEEF OILNBELLRYET,
COEERTIR . HEICHEMNTEIEARVINI—VREEEAL. TOROLFBEICH T IBREABMHBEELRRT ST HEZETD
MO NEFITDIFHIEEBRELTVETS,

Consensus building through debate with people who have different cultural, educational and professional backgrounds is indispensable in global
research and development. For students to acquire the above debate ability, this course provides opportunities to have discussions in foreign
language and build consensus through network environment without going abroad.

BROWNE
FYNERERWTTFOEZoNET—YIIH T HEmEBLTARIHER S,
FURE—TA T 1 EHY 1 BEEBE RIZIT,

S—T4UVEHIE. 8 MU LTI EEL. EERBEARPM THENLSEEIZE BROT—IITDOVWTEREITI,

BEERMIZIE. LTOFIEIZH->TED D,

VDNEBRITARET VL EERELHFHAOHERICKYIRET S,
2)BEZoN=T—VICHT B EBRETOL TR ELLGLIEHNGELERICERT S,

) BHIEBLEEHLGLEEZAN. CEONEREEAERLTEL, RAFIC. BFOEXRLEHEL- LT Hi— REZE
4)BEROERDART. BELEEREEATTIVEZERLT. BEICEELE-NEEHRT S,

S EEHELEBEL T, A2 =5 —2av DL AN PEBEOKECDVNTFIVIEZITEIE,

Required to debate and build consensus for a given subject with a partner using network environment. Discussion with a partner must be more
than eight times according to the following procedure. If you can build consensus in a short time period, next subjects will be given.

1) Determine the debate subject with an academic supervisor and a discussion partner.

2) Prepare materials for the debate.

3) Explain your opinion with the materials prepared and try to build consensus.

4) Meeting minutes must be prepared every time.

5) An academic supervisor should attend the meeting to give comments on and evaluate communication skills.

FE-EERE

NEFETHIZ2A =T —2av AR SHEBEEEDGVERATVEET,

MBELTE 1 2HAEFORETT N -T2 7075 L0HMEZBL T, BFMEBHBRLEERVNES—TAUTITLDEMEMBT
BHET HEFETOHBD AZE ESETOKIEAEZELLY,

Continuous efforts should be made to maintain your communication skill after the course.

BER B

HHEBICHETIHESE
AL,
BZzon=T—RIZ&Y  SEERGENRMESNDIEEHY,

Materials for debate will be provided if necessary.

BERICHTSMEER

b354=F:
SEFET, IRRARICR A RGERETORNERE TS
EFRHEISTREL. AERRICESBRZRR T HLT, ERERF—LTER T SWEHS,

1) Acquire the debate ability in foreign language for global research and development.

2) Experience to build consensus with a partner abroad for global activities.
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BEOFMmZ(EHRE., RELR—IFES0EMNHJVFMmES
LiR—hGEEAEZEICER) 50%
HEHE B IUBFAHIZKSIEE 50%

LTERDEE T, REMIZEHET .

STAM AL
ARAFEEA (100 SiEA) A 80 AL
B #A&EEE S (100 miEm) A 65 ML
C:AAFEEA (100 SiEm) A 55 AL

Report assignments based on meeting minutes (50 %) and a letter of evaluation by a discussion partner and a supervisor (50 %)

The credit of this course is given if the above total score is 55% or over.
Grade levels are C (55% — less than 65%), B (65 — less than 80%) and A (80% or over).

EHIFHER
LR—TEE
By report

R

D
FRNAF—HBADAVEIL TRAVME =T 1200 KERH#EE (C-203) FT
Tel: 0532-44-1028  PA#%:5343

e—mail:leading@brain.tut.ac.jp

Contact the following administrative office for the leading graduate school first:
Room C—-203, Tel: 0532-44-1028, Ext.:5343
e—mail:leading@brain.tut.ac.jp

DT IHLR—D

FI4RT7I—

FE-LHIZAREDOAE

F—J—F
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(S30730020) 55T L 1 > # £ H fiTfs i [Advanced Brain Science and Technology]

#BEAEX4A] FimT LA R 24 iR[Advanced Brain Science and Technology]
HRIFIES $30730020 =85 ) TLAVERT7— | BRYBE EiR
FTIRE

REEH BE IE BE5 R £ HEH 1

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BB IPER, BE-HAHIRATLZEYK, EX-EFIEHR | FAEER D1, D2, D3
ITHEEY, FHR-NEIXER RE-AHIFHEK

HYUZEN—TFRED] M BA BR B, L FER Tetsuto Minami, Shigeki Nakauchi, Michiteru Kitazaki

>N g COM_MAS59020

BX0BEE

R BE BTERLEDELICIIHERERE, CAITHBTIERBMORH. AXRHRORRORNZOESLEEES-H. Thth
DEMDFITR T HEIRME - BREMASEHIET, FHLEI-HEORBAKRDHLN TS,
REE TR, WAROERMBOEZEL T, Lo VB0 LiHGAMNAIEIC OV TEBRMMBEAEZRESIZDTS,

LKODDEHEMDBRLEERMOEE - FELZELTC. ENHREOLEEDLHELS- EOLSICHR -BAREEDIREN GE | BEL
MRAZZSELZEMNET B,

The creation of new technologies and sciences are required for progress of industries and civil societies by solving the global issues related to
environments, economy, energy etc.

The aims of this lecture are to learn the application methodology of cutting—edge sensing technologies through the lectures of basic brain
science research and to learn the technological fusion through the lecture—study and the practice.

BRORE
1. BAMAAF R

BULEBIUTRNAF—HELNZEELBATEEZTL, —A—ADKRDBEEITSLREFIC, ZEENELDOBFREZEET S, ZL
T, 3% £Pilig EEZ2EAEADET XESNAEUTOI—ANOZEEB/ACKRBELGNIF2SLERINLTZHET S,

2. #ERa—X
DNEIDVTORT LBERM (BEETE) [

(I)APIRGER) oV RTLDER, €V VT ORATLEBEO RO DBERAAFL AT L, 2o YR ybT—IHMIIZDOLTA
PARIIZEZE 1T, EHIELT CD R TUAIIAASERY LIF, €o oo BOERRN, SHEAERM, EGMEBRIMFIZ D THRRYT
B0 FHEMARAAHL AT LDN—ROz7HM, VIbHr PRFERVERE Y RYNT =M DOVWTRHRT 5, ERtEo T RybT—512D
WTIE, EHIELT ZigBee DBNEITI. RABEDZHEICKY®E VO VIVRTLOERMEEICOVWTEMBEEZRD, MBELHHIIEFEN
L35,
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1. Individual guidance
Students select the courses shown below based on the interviews wit the teacher in charge and the advisory teachers.

2. Courses

1) Sensing system related technologies I:

(i) Introduction (lesson—style study)

Examples of the embedded system technologies and sensory network technologies for sensing architectures, showing the systems of CDs and
digital cameras.

(i) Sensory network

The basic sensory network and its application, the design of sensory network including energy—harvesting technologies.

2) Sensing system related technologies II: Software practice
Learning the method of building up sensing systems through the practices of programming languages of C and Assembler.

3) Intelligent sensors: Two days intensive course of the basic technology and practice (the fixed number 9).

Course 1: Integrated circuits

1st day Learning the basic knowledge for sensing architects through the intelligent sensory chip that is a result of the technological fusion
between integrated circuits technology and biochemistry.

2nd day: Learning the structure of integrated circuits and practicing the fabrication processes at “LSI Fab.” of TUT.

Course 2: Optical devices array

Learning the technological history of the light emitting devices.

Learning the structures and the operation mechanisms of light emitting devices.
Practicing the fabrication of the light emitting devices at EIIRIS of TUT.

4) Brain information sensing: basic and application
Learning the cutting—edge application of sensing technologies through the lectures of brain sciences.
Learning the basic knowledge of cognitive neurosciences and electroencephalogram measurements and their related equipments.
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60

Cultivating the ability of technological fusion having wide ranges of scope.

BEOFEMZEHHE. RELA—MEOEMNHJUFHMmEE
TEREFINTLIER. REHISERLLEBRICEDSLAR—MRE THET S
A80 =L E, B:65 mLLE, C:55 mELE

Grades will be based on reports.

A: 80 points or higher (out of 100)

B: 65 points or higher (out of 100)

C: 55 points or higher (out of 100)

ERRAR
LR—FCRIE
By report

E R

ZDfth
TFRNAAF—=HEADAVEIL, TRAVME V=T 4200 KER#EHEE (C-203) F T
Tel: 0532-44-1028 A7 :5343

e—mail:leading@brain.tut.ac jp

Contact the following administrative office for the leading graduate school first:
Room C—-203, Tel: 0532-44-1028, Ext..5343
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e—mail:leading@brain.tut.ac.jp

DINALR—D

AT1RTT—

FE-ZHIEARLOAR

(APIRE-HMEELLTOELWMAEREMSE PIRE-BRNELLTOEMN-REBENEAZEREL, AEO=E-BR-BUAOHRNS
HRITH T DM MREERE - R - Sl SRS

(B) EHa - IS AMABOEB T LA RNE RN EELRM- RS FOER- ICAMNBZARMICERL, REMICERATESREN

(C) CHEEDMBEEHNISERSE-HRMAFEESN LRHEEAOHMBOEECIIARFARICHT HHEREARTL, HEREDSEILE
& ENERKETEDRES

(A)TARE -HTELLTOELWMBES Lt R

PRE-RTELLTOFEMN-REMNEFIEEEL, AEOS=E-BE - BUHOBRNoHKITE T SRMTMREEHE - BRI 5580
(B) iR IS AMMBOBGERRMERED

EEQRM- RSB OER- ICAMBEERNICESL, RERMNISEATESREN

(C) REBE DA E T HAIER S B - RRAFKRED

LEEOMBDEHEICSIMEFRREICHT DAERERTL, ARRAROHEILRL ThEERTELHED
(APIRE-HEfELLTOELWMRER M

PRE-RTELLTOFEMN-RENEIEEEL, AEOS=E-BE - BUHOBRNoHRITE T HRMTMREEHE - BRI 5880
(B) i m#y - IS ANAEOE G LR RIERES

ERGEM-EMOFOER- CRAMBEARNICERL ERMICERTESRESD

(C) REEE DAL AWM BIESE - RBAFEEES

LEEOMBDEHEICIIMEFMEICHT DA ERERTL, AERROHEILEL ThEEKRTEDSHE

(AHRE -HEfELLTOELWMRES M

PRE-RTELLTOFEMN-/RENEIEEEL, AEOS=E-BE - BUHOBRNoHRITHE T HRMTMRELHE - BRI 5880
(B) Him#y - IS AR EOEGLERIERES

BEQPM- RS BFOER- ICANBZERMICERL, RERMNICERATEDSEN

(C) REE DAL AWM BIESE - RBAFEEES

LEEOMBDEREICIIMEFREICNT HAERERTL, ARRAROHEILRSE, ThERETESHED
(AFRE-BEMELLTOELWMRES MM

PRE-RTELLTOFEMN-/RENTEIEEEL, AEOS=E-BF - BUHOBRNoHRITHE TS RMTMREEHE - BRI 8870
(B) Him#y - IS AR EOE G LR RIE RS

BELQPM- RS BFOER- ICANBZERMNICERL, REMNICERATEDSEN

(C)RHEEDAFMEEHMIEESE - RRFEESN

LEEDBDEEICIOMAREICHT A ERERTL, HEREDOHBEILRE, TNERBETESRED

F—0—F

- 156 -




(S30730030) KFRE T L 1 > 1E#R ¥ ER[Large—scale Brain—Information Technology]

FEAFEXA] KIFET LA & IFR [Large—scale Brain—Information Technology]
HRIFIES $30730030 =85 ) TLAVERT7— | BRYBE EiR
FTIRE

REEH BE IE BE5 R £ HEH 2

REERE AERIFHAERIBLERHZE HBRER 1~

REEH BB IPER, BE-HAHIRATLZEYK, EX-EFIEHR | FAEER D1, D2, D3
ITHEEY, FHR-NEIXER RE-AHIFHEK

HUHR[A—TFRE] AL E#t Naoki Uchiyama

>N g COM_MAS59020

BXO AR

R PERRSED. HANIROBECTFESHLOVEMZRAIH T 57=OICE. OFOWKRET —SEHFL. FRESISHILEND
%o COLIGHRRMFEINOTRREL S I2L—2aVv BNORERIDEALL D,

RBEHETIE, V32— avB BT 2R —/"—avFa—E1—2ITRRINDLIFHEEMN S, W5 T05 5 LOBZ ORI, 232l
—2aAV BT ORAHOHARBER OCFEREAELE IS OVTHY., MEHEECHALTERREZOUSBREASEDLSGHEET L (D HE
XBIUOTNWIDHOEEMBT HEEBIT,

KFBFRDIZaL—2ay, BINFEHITOVTES,
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In brain science, it is indispensable to gather and analyze large—scale information in a brain, and simulation technologies are effective for this
purpose. This course provides advanced technologies on simulation such as parallel computation, mathematical modeling of natural and social
systems, and solutions to analyze large—scale information.
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3B
24T/ DY (BFRIFE)
KENZTNDORHTHEBEDERETFELTLS,

WHTBT 3T
ZEEL, UTITRY 3 20T—IH5 2 DULERIRT S FT—VRFERE, BLUEBICLYERESNS.

T—< 1. OpenMP [Z KB FIFHET RS S225
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T—¥ 3. CUDA IZ kB FIFHETRT S5

Students can select topics from the following three categories according to their interests and backgrounds after consulting with advisors.

Category 1: Fundamental simulation technologies for next generation

1st week: What's the use of simulation?

2nd week: Mathematical models of natural systems

3rd-7th weeks: Discretization and numerical solutions to physical equations
8th week: Validation of simulation results

Additional invited lectures on simulation technologies will be provided.

Category 2: Practical applications of simulation technologies
Invited lectures on important applications of simulation technologies such as life science, material science, disaster management and
manufacturing.

Category 3: Programing for parallel computation
Students select at least two topics from the following three. Each topic includes lecture and exercises.
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Topic 1: Programming with OpenMP
Topic 2: Programming with MPI
Topic 3: Programming with CUDA

FE-HBERNE

RAHROLIAL—a v BMAERICEDLSITHEDLNA T HRITEML TV IAZELER T HOIC. ICABHIOREHRICONTTE
B FERORERFETI,

FHESORRLEOBEDOYICONTEERET S,

Required to prepare for and review contents of each lecture for understating practical applications and contributions of advanced simulation
technologies. In addition, applications to students’ own study subjects should be considered.

EER A
e (RBAHR. M. B MBS, TnJ 5307005

Linear algebra, Calculus, Physics, Fundamentals of computer programming

BEEICHTSAEER
RBEIZSLT, XK, TUUERAT S

Handouts and references will provided as necessary.
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1) Be able to understand objectives and fundamentals of simulation and mathematical modeling of natural systems

2) Be able to understand practical applications and contributions of simulation technologies and relate them to future plans on students’ own
study subjects

3) Be able to explain high—speed computation technologies and create programs for parallel computation

RO Sl E(R MR, RELR— M EORED S JUFHEESE
FEBEOLR—MRHICKYEHET 5.

The final grade will be determined by report assignments in each lecture (100%).

The credit of this course is given if the above total score is 55% or over.
Grade levels are C (55% — less than 65%), B (65 — less than 80%) and A (80% or over).

TEHASIER
BRI fEBITHEL

None during exam period
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01t
TFRNAF—HE~ADAVEIL, TIRAVME V=T 429 KREEHEAEE (C-203) F T
Tel: 0532-44-1028 N :5343

e—mail:leading@brain.tut.ac jp

Contact the following administrative office for the leading graduate school first:
Room C-203, Tel: 0532-44-1028, Ext..5343
e—mail:leading@brain.tut.ac jp
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Simulation, Mathematical modeling, Discretization, Supercomputer, Parallel programming
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(D30530010) % SikM & 4%/ I [Cutting—Edge Interdisciplinary Research 1]

#HBEAEX4A] Finma & 45 I [Cutting-Edge Interdisciplinary Research 1]
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The creation of new technologies and sciences are required for progress of industries and civil societies by solving the global issues related to
environments, economy, energy etc.

The aims of this lecture are to learn the application methodology of cutting-edge sensing technologies through the lectures of basic brain
science research and to learn the technological fusion through the lecture—study and the practice.
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1. Individual guidance
Students select the courses shown below based on the interviews wit the teacher in charge and the advisory teachers.

2. Courses
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1) Sensing system related technologies I:

(i) Introduction (lesson—style study)

Examples of the embedded system technologies and sensory network technologies for sensing architectures, showing the systems of CDs and
digital cameras.

(i) Sensory network

The basic sensory network and its application, the design of sensory network including energy—harvesting technologies.

2) Sensing system related technologies II: Software practice
Learning the method of building up sensing systems through the practices of programming languages of C and Assembler.

3) Intelligent sensors: Two days intensive course of the basic technology and practice (the fixed number 9).

Course 1: Integrated circuits

1st day Learning the basic knowledge for sensing architects through the intelligent sensory chip that is a result of the technological fusion
between integrated circuits technology and biochemistry.

2nd day: Learning the structure of integrated circuits and practicing the fabrication processes at “LSI Fab.” of TUT.

Course 2: Optical devices array

Learning the technological history of the light emitting devices.

Learning the structures and the operation mechanisms of light emitting devices.
Practicing the fabrication of the light emitting devices at EIIRIS of TUT.

4) Brain information sensing: basic and application
Learning the cutting—edge application of sensing technologies through the lectures of brain sciences.
Learning the basic knowledge of cognitive neurosciences and electroencephalogram measurements and their related equipments.
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Cultivating the ability of technological fusion having wide ranges of scope.
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Grades will be based on reports.

A: 80 points or higher (out of 100)

B: 65 points or higher (out of 100)

C: 55 points or higher (out of 100)
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Tel: 0532-44-1028 R :5343

e—mail:leading@brain.tut.ac jp

Contact the following administrative office for the leading graduate school first:
Room C-203, Tel: 0532-44-1028, Ext..5343

e—mail:leading@brain.tut.ac jp
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(D30530040)E 5 H B & ¥ 56[R & D management for Interdisciplinary Research]

#BEAEX4A] BEHBHrA1E4[R & D management for Interdisciplinary Research]
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The creation of new technologies and sciences are required for progress of industries and civil societies by solving the global issues related to
environments, economy, energy etc.

The aims of this lecture are to learn the application methodology of cutting-edge sensing technologies through the lectures of basic brain
science research and to learn the technological fusion through the lecture—study and the practice.
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1. Individual guidance
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Students select the courses shown below based on the interviews wit the teacher in charge and the advisory teachers.

2. Courses

1) Sensing system related technologies I:

(i) Introduction (lesson—style study)

Examples of the embedded system technologies and sensory network technologies for sensing architectures, showing the systems of CDs and
digital cameras.

(i) Sensory network

The basic sensory network and its application, the design of sensory network including energy—harvesting technologies.

2) Sensing system related technologies II: Software practice
Learning the method of building up sensing systems through the practices of programming languages of C and Assembler.

3) Intelligent sensors: Two days intensive course of the basic technology and practice (the fixed number 9).

Course 1: Integrated circuits

1st day Learning the basic knowledge for sensing architects through the intelligent sensory chip that is a result of the technological fusion
between integrated circuits technology and biochemistry.

2nd day: Learning the structure of integrated circuits and practicing the fabrication processes at “LSI Fab.” of TUT.

Course 2: Optical devices array

Learning the technological history of the light emitting devices.

Learning the structures and the operation mechanisms of light emitting devices.
Practicing the fabrication of the light emitting devices at EIIRIS of TUT.

4) Brain information sensing: basic and application
Learning the cutting—edge application of sensing technologies through the lectures of brain sciences.
Learning the basic knowledge of cognitive neurosciences and electroencephalogram measurements and their related equipments.

FE-EERE

EEH A
EfROZEMHE

LEEICHISAEER
DBEITEL T, T EER A

BERICHISMREER

b-4o4=k: ]

REDODEMHFICHAC I HRABEAISBRIL BOLEVHEDY—FELTERHT 54, BoFOLRGRRMEBEEHNICEZY, ChER
YRAATHLWAFENYRKES BRENOEE. REGM AT ORMFARE. U—FELTEY. AR TEDAMELRPEREZ(IID1T
%o

Cultivating the ability of technological fusion having wide ranges of scope.

RAEOSEE(EHRAR. BELA—FEDOEMBLUHHESE
LERESNTNIEE. EEILEIRLE-EZICEADSLR—MRE THHET 5
A80 Ll E, B:65 mLLE, C:55 mELE

Grades will be based on reports.

A: 80 points or higher (out of 100)

B: 65 points or higher (out of 100)

C: 55 points or higher (out of 100)

ERRR
LR—CRIE
By report

E R

ZDfth
TFRNAAF—=HEADAVEAGL TRAVME V=T 420 KRERHEHLEE (C-203) F T
Tel: 0532-44-1028 R :5343

e—mail:leading@brain.tut.ac jp

Contact the following administrative office for the leading graduate school first:
Room C-203, Tel: 0532-44-1028, Ext..5343

e—mail:leading@brain.tut.ac jp

DINALR—D

AT4RTT—

FE-BHFIZRREDOAG

F—7—F
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(D30530060)/ N> —> ¥k [Special Topics in Batonzone]

FEAFEXA] INkY — 4% [Special Topics in Batonzone]

HERIES D30530060 %) B BRBEA BEE

A= BE EEHERR L BE#H 1

REERE ARERIFHAERIBLERHZE HBRER 1~

REEH HBIPER, BE-HAHIRATLZEYE, EX-EFIEHR | FAEER D1, D2, D3
IXER FHR-MEIZER RE- £EHIFEK

HUHR[A—TFRE] AFH 1= Hiromu Ishii

>N g COM_MAS59020

BX0BEE

EHETEREOEMMZENLTEHTH-H0ENEEZEL. RE. BF . HMIBEELEORLICHELTHESE R, EERMORIE, 2
HULOEKBOHEZOESLHE BRABERZFIEIHERD—FELTEHTIAEDEELCIR—AVNADEEEZBIELT 5,

Cultivating the leadership with high aspirations for realizing the better world in various global aspects such as environment, economy,
technology, etc.

BEONE

HEICHT BRAGSBHT)—FELTERTEORICEEL-BETH D,

HUAKEDEE, 4 R—OT. BELR. BoNEMDORE. BESOLE., BiE. R—/—)—F—BEMEOEHRD) OEHLELE
LEBEETS —EDTIT(ET(EBLTEEN, REN. HBAGEI—F—LvTEBET D, SLIC HRDRABH T TERT 2B
AORFEPHEORA ., LPXBADEE., RifT ORZORERGE, I O—NIGREEZZR)—F—ELTOERNEERT 5.

BEFEER—/N\—) - —BEtIrLTH 4 ADEREZLE. EET S,

Under the guidance and support of the teacher in charge, the students plan and hold the lectures by asking their selected persons who give
lectures. By experiencing these activities, the students can improve their potential ability of leadership. The students can learn cutting—edge
technologies, social and economical issues, various aspects of culture and civilization of our world from the their invited lecturers.

The lecture and the discussion meeting with the invited lecturer “Super—Leader Juku” will be held four times per year.

FE-EERE

BER B

LEEICHISAEER

BERICHISMREER

ER AR

EHED)—FELTEHNT H5DROEVRE. B A RAEH. BFHAKOBELZLIINZ. SEOEMHZERIC. BE.,. BF. BifE
BREDQELICHIGLTREDOHER, EEBMOAIE. ARUHSORKECHZOESLE  RLALGERFTEIHED)—FLLTETHT S5
NEBEDER,

Cultivating and acquiring the leadership for playing important roles in various fields and contributing to the progress of industries, technologies,
sciences, and global civil society.

RO SEE(EHRAR. BELR—FEOEMBLUHHESE
LAR— DR Tl 5.

A:80mLl L. B:65mEE . C:55mLE,

Evaluated by report.

A: obtained total points of reports, 80 or higher (out of 100 points).
B: obtained total points of reports, 65 or higher (out of 100 points).
C: obtained total points of reports, 55 or higher (out of 100 points).

ERRR
LR—FCRIE
By report

E R

01t

T ILHLR—=D

AT4RTT—

FE-BHFIZRREDOAG

*F—I7—F
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(D30530070)# 5032 =4 —< 3> /[English in Scientific Communication]

FEAFEXA] FEEEOI 2 =4~ —3 3 [English in Scientific Communication]

FHEEIES D30530070 =% ) B BIRBE EiR

A= BE IE B E5 R A 4~4 BE#H 1

REERE ARERIFHAERIBLERHZE HBRER 1~

REEH MHTIPER BE-HHIATLAFER EX-EFER | FARER D1, D2, D3
IXER FHR-MEIZER RE- £EHIFEK

HUHE[O—TFERED] A FH 1= Lindsay Craig PrescottHiromu Ishii, Lindsay Craig Prescott

>N g COM_MAS59020

BX0BEE

ERMICERECEIMRE - RNEICVRELREEN, SLUDZa=—2aV0REBUVOLEAICET IERNLEENERICDIT5, HFICH
BT 27 LE T avieh. RENBELHREMNEROERIDOHM LEBIZLT S,

A course in English communication with a particular focus on oral technical presentation skills. In addition, the application of logical thinking,
writing and visual communication skills will be included during the program.

To improve English technical presentation skills, logical thinking and writing ability. To provide the required

skills and techniques to enable academics to deliver professional and engaging presentations.

After completion of the program, participants should be able to confidently prepare and deliver presentations

regardless of the topic, speaking environment or time constraint.

BE2ORE
Professional Engineer (2735 1=IZHBDRMEEFICONT, 16 ANHEE-RTEEZELT, DRMNLGILELT—a v Efi25ICET5,

Lecturer in charge: Lindsay Craig Prescott

Topic and Content & Exercises

1. Introductions Overview of program Managing expectations
Self-introductions, Group work warm—ups Student level assessments

2. What makes a good presentation?
Visual communication — what is it? Examples shown Group discussion and activity

3. Speak or Read?
Focus on speaking to the audience Speaking practice

4. Presentation Structure
Presentation structure activity The importance of logical thinking Signpost language Know your audience

5. Presentation Design
Importance of design in visual communication Examples of good and bad design The best use of imagery and color

6. Speaking well
Intonation & volume — Emphasis on “Key Points” Body Language Speaking practice and exercises Style

7. Preparing first presentation
Research of topic Structure Demonstration by instructor

8 Mid Program Practical Test “My name” presentations by all participants Printed hard copies of presentations provided to instructor for the
purpose of evaluation

9. After presentation Q&A
Dealing with questions / avoiding mistakes Displaying confidence in your topic Deflection strategies

10 Writing vs speaking
Writing exercise Understanding the difference between oral and written English Formal vs Informal English

11.“TMI” - Too much information
Engage and not bore your audience Identifying key points Simplifying complex information visually.

12. When things go wrong:--.
Being prepared Having a Plan B, C, D------
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13. Preparation for final presentations
Class time to check structure, language and design Learning from each other.

14. Preparations continue
Final checks, discussion and partial practice

15 Final Presentations (1) Participants deliver presentations on their particular research topics

16 Final Presentations (2) Presentations continue

FE-HENE
BEREOEBENREEE T DL, BEORARIIOVWTRAEHNZFESEICTFELTSIE,

Self preparation and review are necessary using handout materials.

EER A

L

BEEICHTSAEER

HAT R -BEHRICEDEERIHET B

SERICHISARER

ErEE

1. BERXP_1—RZELCEREL, BSOMRICFIATESSSITES,
2. BEICKDBERSE, BE BRNTED,

3. WEEICLDMNE, TLELT—2avhTED,

1. Reading the academic papers written in English and applying them to own researches.
2. Commnunicating with English.
3. Writing academic papers and giving presentations in English.

BEOFEZ(EHRR. BELR—FE0ES)BSJVFHEESR
HLUHE LOEABEE, SLUVREIL T —avDEEIMOLREICE>TEMET %,
A:80 mLLE, B:65 mLAL, C55 mLLLE

Evaluate comprehensive English performance through the communication with the lecturer and pre sentations.
A:obtained total points 80 or higher (out of 100 points).
B:obtained total points 65 or higher (out of 100 points).
C:obtained total points 55 or higher (out of 100 points).

TEHASIER
R P TfEBITHAEL

None during exam period

ERAG R
Week 8
Mid program practical presentation test — “My Name” — 5 min

Weeks 15 & 16
Final presentation — “Participants Specialist Research Topic” — 20 min (incl. 5min Q&A)

Z0Dfth

B=E:Cc-203

Tel: 0532-81-5191 [N#R:5356
e—mail:ishii@ee.tut.acjp
Rn:C-203

Phone: 0532-81-5191
e—mail:ishii@ee.tut.ac jp

T ILHLR—=D

A24R7T—

FE-LHEIZBELDOAE

F——F
REE, HiTREE
English, Technical English
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(D30530100)BA 5') — 4 — &R [Excellent Leader for Technology Development]

HBARFEXA] B —4 —45 R [Excellent Leader for Technology Development]

FHEEIES D30530100 =% ) B BRBE BE

it BE IE B E5 R £ BE#H 2

REERE ARERIFHAERIBLERHZE HBRER 1~

REEH HBIPER, BE-HAHIRATLZEYE, EX-EFIEHR | FAEER D1, D2, D3
ITHEY, FHR-MEIXER RE-AHITF2HEK

HUHR[A—TFRE] ZIR BBiE Akihiro Wakahara

>N g COM_MAS59020

BX0BEE

EHETEREOEMUZENTEBTH-HO0BVEEZEL. RE. BF. HTESGLEOEITHIGL. REDOBROEERMORIH.
AHBSORBOHUZOESEF IR EGEAMNBRMNOMARETOFEELIEV. . FARDO)—F—LLTEHTE2AHDEEOIR—U AV,
RENDEEZBEIEET D,

Cultivating the leadership with high aspirations for solving various global problems, creating new industries, and the progress of science and
technologies.

BxONE

HEOKRRGDBHTHEBED—F—LLTERTIAMICLELRETHD, TOA, BEFBEITLODILDOBERENVEHR THHKE
HRERLI)— 42—  ERELEEDSRADY—F—2EXR  FREIYBEL, EXEREEASERAFEMOESLEMZRIH. ESRXEL
ARG ERRBO)—F—ELLTEBT HLTOREOHE ., HEMAZFMNE, ARFICHGFT I EZEEFMCERNLEER. RU. F4L
BEOERENRICLERTRERAERIMYANRETH D, 2. A—/\—)—F—BEEEOHIAZDEEEENZTONLEZE
THD. AEEL. FREMBERMOBHFLELC T2

BEEHB: XN F—RIEMOAOEVEDEHORN . MAEDDE., 5. EVEMIE~NOHFLELEED DB LIREORE
CEEDEEDBKTH D,

Omnibus lectures those are given by the leaders who are actively working mainly in technological fields of industries, public institutions and
academia.ln the lectures, they will talk about what is expected from the civil society to the researchers and engineers. This year, the lecturers
will be invited from the biotechnology field.

Followed by “Super-leader school,” the discussion meetings with the invited lecturers.

FE-EERE

BER B

LEEICHISAEER

BERICHISMREER

ER AR

RFE)—FELTEHTHEDIROEVRHE. kB L. ARN, HFAROBELLEIINZ . BRE. BE. HEBROELFICHEGLT. BE
DEMRZERLSHERNREORR, FRAKSDATL, EERMOBIE, AHUSOREOHMZOESGLE RAGHETEEVER
TELMRMRE)—F | EXEXAIBMOMRIEEELLTRRDINEEHDOER. BIC.U—FLLTOBVELEZDEE,

Cultivating the deep insight, spirit of challenge as well as the leadership with high aspirations for solving various global problems, creating new
industries, and the progress of science and technologies.

RAEOSEE(EHAR. BELA—FEOEMBLUHHESE
FHEE AN\ A —BITADLLLR— O R TEET 5,

A:80mLlE . B:65mLE . C:55mLE,

Evaluated by report.

A: obtained total points of reports, 80 or higher (out of 100 points).
B: obtained total points of reports, 65 or higher (out of 100 points).
C: obtained total points of reports, 55 or higher (out of 100 points).

ERRR
LR—FCRIE
By report

E R

01t

T ILHLR—=D

AT4RTT—

FE-BHFIZRREDOAG

*F—7—F
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(D30530120)%: & s E BE[Basic theory of education]

#B4AEX4A] & imEHE[Basic theory of education]

HERIES D30530120 E45 HfTHEHET | BRMBE iR
04y5 L8 E

REEH BE EEHRR ELs HEH 1

REERE AERIFHAERIBLERHZE HBRER 1~1

REEH FRER D1

HUHR[A—TFRE] SEvHE S F A K-LinC Ed Div Manager

rZAV N

BExOEE

BEHEBNZETHICEBULGHEEAE - BMERILFITES, ZFELZBICEDLLILEZEBTLIIEIMBNLRHE TRILD, -, B
RICENLT-BREEY LF BN ERIHITEIILLEETHD, KERETH, HEHE-HTHIVEHEF-ZEICETHLEZE 5
132&, HAIWIBERBRANETERTHLEBNET S,

To attain educational purposes, a teacher has to acquire appropriate teaching skills. Knowledge of psychological aspects involved in teaching
and learning is helpful for effective education. In addition, it is desirable for a teacher to acquire the ability to design his/her lectures so as to
meet the needs of the times. This class aims to train teaching skills, to acquire the knowledge of psychology related to teaching and learning, or
to nurture the ability to design lectures.

BxONE

AEBERTIE, BENARZETHESNDGIHELAER] HBELER), RFRBIOADEEL 1 HEZREBLE BEREICETHLR—F
BREEET . EHBOIINRDFHMICOVTIE, BRRKZOR—LR—UFSRBOIL,

After completed at least one of the three subjects, Theory of educational methods, Educational psychology, Principles of education, which are
opened at Aichi University, each student has to submit a report related to the subject he/she has completed. Regarding the details of the
syllabus of the above three subjects, see the homepage of Aichi University.

FE-HERE
BEOEBNBTZEETHLEHI, REDARIZODVTFELTLSIE,

Review each lecture and prepare for the next class.

EEH A

LEEICHISAEER

BERICHISMREER

ER AR

RDID2OANTIHDEZEEERTHIL.

1. BEAEDRBZEMRTHELELIC, ZREUBICETHIREDOHEAS &, FHRIESFICT) ZERALBEEEFIZDT5,
2. HBICFIATEZLEZOMBERT 2ESLVZTOREDODELERET S,
3. HLLERRICEIL-BERER N EHIMIT 5,

Students have to attain one of the following three goal groups.

1. To understand fundamental teaching methods

To acquire how to compose classes and how to effectively utilize ICT devices

2. To acquire the knowledge of psychology helpful for education

To understand the psychology of students and people around them

3. To acquire the ability to design classes suited to the needs of the times

BEOFEMZEHHE. RELA—MEOEMNHJUFHMmEE

BMAETOBEBHEOEMZRELELZEICKNL, BEMRETORBEEAZTOLR—MEEORBEEHRELTEHET 5,
Grades will be based on the evaluation at Aichi University and the report at TUT.

Each student has to acquire the credits of the subject he/she takes at Aichi University.

AR
HERHRE P T fABITHAEL

None during exam period

E R
ERLELY,

No examination.

01t

T ILHLR—=D

AT4RTT—

FE-BHFIZRREDOAG

F—7—F

- 167 -




(D30530130)¥5 & - 1B 5% ;% i [Introduction to student guidance and counseling]

HBARFEXA] $53E - FAEK ;& M SR [Introduction to student guidance and counseling]

RHEEIES D30530130 =) RitEEHET | BRBE EiR
O35 L% B

REEH BE IE BE5 R £ HEH 1

REERE AERIFHAERIBLERHZE HBRER 1~1

MR MR i

HUHR[A—TFRE] SEvHE S F A K-LinC Ed Div Manager

rZAV N

BX0BEE

M, ERR, X ABRGETRAZAZ2FENEMLTEY, ZARELIFERBLBATEREBICEVWTEH TEELLE>T VS, Kl
ETH, HERSTERY MBI T 2EBEREICOVTOHMBEBEERT .

The number of students who have troubles of studying, future course, relations with other people, etc. has been increased. Not only educational
guidance but also student guidance have become significantly important in schools. This class aims to acquire the fundamental knowledge of
the theories and skills to cope with various troubles encountered in schools.

BxONE

AEBERTIE, BENAZTHESN TV AIAER-ERIEEOEREAZE], HEHEBOBREAEZIORNDEEL 1 BBZEBLIE, BERN
BICETALR—MEEZR T FRBOUINRDOFHEMIIOVTIE, BRREOR—LR—CFSROIL,

After completed at least one of the two subjects, Theory and method of student guidance and carrier guidance, Theory and method of
educational counseling, which are opened at Aichi University, each student has to submit a report related to the subject he/she has completed.
Regarding the details of the syllabus of the above two subjects, see the homepage of Aichi University.

FE-HERE
BEOEBNBTZEETHLLHI, REDARIZOVTFELTLSIE,

Review each lecture and prepare for the next class.

EEH A

LEEICHISAEER

BERICHISMREER

ErEHE

RD2DOOAVT IO DEEEERT DL,

1 2ERE-EREEOERMLEDEREERT D,

2. PRBEGSTECHOEICET IHEMEZERL, BR~NDEHEMD,

Students have to attain one of the following two goals.
1. To understand the importance and theories of student guidance and carrier guidance
2. To understand the psychological troubles encountered in schools and to know the ways to solve them.

RO E(E IR, BELR—FSOEMN S JUFHEEE

BMAFETOEBHBEOEMZIELLEICNL, BMAETORBELAZTOLR—FMREOBBEEZRELTIHET 5,
Grades will be based on the evaluation at Aichi University and the report at TUT.

Each student has to acquire the credits of the subject he/she takes at Aichi University.

AR
HERHRE P T fABITHAEL

None during exam period

e R

No examination.

01t

T ILHLR—=D

A24R7T—

FE-LHEIZBELDOAE

F——F
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(D31020010)%: & - B35 58 = F[On-the—job training at technical college or university]

HBARFEXA] HE - AT IEEEE [On-the—job training at technical college or university]

RHEEIES D31020010 X% HfTHEHET | BRMBE BNE
O35 L% B

REEH BE IE BE5 R £ HEH 1

REERE AERIFHAERIBLERHZE HBRER 2~2

REEH B I FER BASER D2

HUHR[A—TFRE] SEvHE S F A K-LinC Ed Div Manager

rZAV N

BX0BEE

BELPREOHEDLEEEERICART ILTEARANLGLAERNRLEREL, ZHAOZEREOARIEEZELT, HEFHHMETEBLI:
BIRFECEEAZZERT D, INOOKRBREBELT, HELLTOEBEEERT %,

This class aims to understand the tasks of teachers of technical colleges or universities and to practice the theories and methods of teaching
and student guidance learned through the classes of Basic theory of education and Introduction to student guidance and counseling through
the on—the—job training at a technical college or university. The nature as teacher is cultivated.

BxONE

AEEIE, 2 EXDS 3 EROBICEEHDVIETAETITS. EBHMIT 1 HA (RIE 20 A LL, EREROMITE 1 BLE DHEIER
L= R

EETIHERBEEIPEDFEEEEB L TRET 5, EEARICOVTIEARRLEZ AN BB L TEMICITEADETRET S,

BiEFEIZ, RENBZEAEHEL, EEELOEBEHEDOERERT5,

EBERT®R AZENTEERNBEOLR—IERETHLLELIZEENBTEREKT S,

This on—the—job training has to be done at a technical college or a university for a month at the 2nd or 3rd—year of each student. Besides one—
month continuous implementation (5 days per week for continuous 4 to 5 weeks, at least 20 days in total), intermittent implementations (e.g.,
one day per week and at least 20 days in total) are permitted.

The technical college or university where each student makes the training is decided taking his/her desire into account. The contents of the
training are determined by prior consultations between the teaching staffs at the technical college or university and those at TUT.

Each trainee has to keep a daily record of every work day and the record has to be checked by his/her trainer. After the training, each student
has to submit a report and make a presentation of his/her training.

FE-HERE
BHOXRERARELHET dLLbIC, BEFHEZITL, ZHORERBTDOERBICRBRSE D,

Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self—evaluation into consideration.

BER B

LEEICHISAEER

BEBICHISHEER

ER AR

1. BEVORZICE T 5B EDBHFENEEERET D,

2. FEHRE, FAEE ARBEBOFECOVTERT S,

1. To understand the tasks of teachers at technical colleges or universities.

2. To understand the methods of educational guidance, student guidance, and research guidance.

ROl E(EHSR., RELA— N EORME SUFmELE
RERE RERTONE, HEE RRNFERSLTEHET 5.

Grades will be based on daily record of training, evaluation at technical college/university, report submitted, and presentation.

AR
HERHRE P T fABITHAEL

None during exam period

e R
ERLELY,

No examination.

01t

T ILHLR—=D

A24R7T—

FE-BHFIZRREDOAG

*F—7—F
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(D32020010)%: B - B35 58 = F[On-the—job training at technical college or university]

HBARFEXA] HE - AT IEEEE [On-the—job training at technical college or university]

RHEEIES D32020010 X% HfTHEHET | BRMBE BNE
O35 L% B

REEH BE IE BE5 R £ HEH 1

REERE AERIFHAERIBLERHZE HBRER 2~2

REEH BR-EFHEBRIZER BASER D2

HUHR[A—TFRE] SEvHE S F A K-LinC Ed Div Manager

rZAV N

BX0BEE

BELPREOHEDLEEEERICART ILTEARANLGLAERNRLEREL, ZHAOZEREOARIEEZELT, HEFHHMETEBLI:
BIRFECEEAZZERT D, INOOKRBREBELT, HELLTOEBEEERT %,

This class aims to understand the tasks of teachers of technical colleges or universities and to practice the theories and methods of teaching
and student guidance learned through the classes of Basic theory of education and Introduction to student guidance and counseling through
the on—the—job training at a technical college or university. The nature as teacher is cultivated.

BRONE
AREZ, 2 FRMD 3 FROEICHEHDNIKRFETITI EEHMIE 1 A (FIE 20 AR &L, EHEEEDOMITE 1 BEEDHEIEE
LT %,

EETIHERBEEIPEDFEEEEB L TRET 5, EEARICOVTIEARRLEZ AN BB L TEMICITEADETRET S,

BiEFEIZ, RENBZEAEHEL, EEELOEBEHEDOERERT5,

EBERT®R AZENTEERNBEOLR—IERETHLLELIZEENBTEREKT S,

This on—the—job training has to be done at a technical college or a university for a month at the 2nd or 3rd—year of each student. Besides one—
month continuous implementation (5 days per week for continuous 4 to 5 weeks, at least 20 days in total), intermittent implementations (e.g.,
one day per week and at least 20 days in total) are permitted.

The technical college or university where each student makes the training is decided taking his/her desire into account. The contents of the
training are determined by prior consultations between the teaching staffs at the technical college or university and those at TUT.

Each trainee has to keep a daily record of every work day and the record has to be checked by his/her trainer. After the training, each student
has to submit a report and make a presentation of his/her training.

FE-HERE
BHOXRERARELHET dLLbIC, BEFHEZITL, ZHORERBTDOERBICRBRSE D,

Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self—evaluation into consideration.

BER B

LEEICHISAEER

BEBICHISHEER

ER AR

1. BEVORZICE T 5B EDBHFENEEERET D,

2. FEHRE, FAEE ARBEBOFECOVTERT S,

1. To understand the tasks of teachers at technical colleges or universities.

2. To understand the methods of educational guidance, student guidance, and research guidance.

RO E(EHSR., REBLA— N EORME SUFmEE
RERE RERTONE, HEE RRNFERSLTEHET 5.

Grades will be based on daily record of training, evaluation at technical college/university, report submitted, and presentation.

AR
HERHRE P T fABITHAEL

None during exam period

e R
ERLELY,

No examination.

01t

T ILHLR—=D

A24R7T—

FE-BHFIZRREDOAG

F—7—F
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(D33020010)%: B - B35 58 = F[On-the—job training at technical college or university]

HBARFEXA] HE - AT IEEEE [On-the—job training at technical college or university]

RHEEIES D33020010 X% HfTHEHET | BRMBE BNE
O35 L% B

REEH BE IE BE5 R £ HEH 1

REERE AERIFHAERIBLERHZE HBRER 2~2

REEH 1E3R - FEE T ¥ HEW BASER D2

HUHR[A—TFRE] SEvHE S F A K-LinC Ed Div Manager

rZAV N

BX0BEE

BELPREOHEDLEEEERICART ILTEARANLGLAERNRLEREL, ZHAOZEREOARIEEZELT, HEFHHMETEBLI:
BIRFECEEAZZERT D, INOOKRBREBELT, HELLTOEBEEERT %,

This class aims to understand the tasks of teachers of technical colleges or universities and to practice the theories and methods of teaching
and student guidance learned through the classes of Basic theory of education and Introduction to student guidance and counseling through
the on—the—job training at a technical college or university. The nature as teacher is cultivated.

BRONE
AREZ, 2 FRMD 3 FROEICHEHDNIKRFETITI EEHMIE 1 A (FIE 20 AR &L, EHEEEDOMITE 1 BEEDHEIEE
LT %,

EETIHERBEEIPEDFEEEEB L TRET 5, EEARICOVTIEARRLEZ AN BB L TEMICITEADETRET S,

BiEFEIZ, RENBZEAEHEL, EEELOEBEHEDOERERT5,

EBERT®R AZENTEERNBEOLR—IERETHLLELIZEENBTEREKT S,

This on—the—job training has to be done at a technical college or a university for a month at the 2nd or 3rd—year of each student. Besides one—
month continuous implementation (5 days per week for continuous 4 to 5 weeks, at least 20 days in total), intermittent implementations (e.g.,
one day per week and at least 20 days in total) are permitted.

The technical college or university where each student makes the training is decided taking his/her desire into account. The contents of the
training are determined by prior consultations between the teaching staffs at the technical college or university and those at TUT.

Each trainee has to keep a daily record of every work day and the record has to be checked by his/her trainer. After the training, each student
has to submit a report and make a presentation of his/her training.

FE-HERE
BHOXRERARELHET dLLbIC, BEFHEZITL, ZHORERBTDOERBICRBRSE D,

Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self—evaluation into consideration.

BER B

LEEICHISAEER

BEBICHISHEER

ER AR

1. BEVORZICE T 5B EDBHFENEEERET D,

2. FEHRE, FAEE ARBEBOFECOVTERT S,

1. To understand the tasks of teachers at technical colleges or universities.

2. To understand the methods of educational guidance, student guidance, and research guidance.

ROl E(EHSR., RELA— N EORME SUFmELE
RERE RERTONE, HEE RRNFERSLTEHET 5.

Grades will be based on daily record of training, evaluation at technical college/university, report submitted, and presentation.

AR
HERHRE P T fABITHAEL

None during exam period

e R
ERLELY,

No examination.

01t

T ILHLR—=D

A24R7T—

FE-BHFIZRREDOAG

F—7—F
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(D34020010)%1 B - B35 58 = F[On-the—job training at technical college or university]

HBARFEXA] HE - AT IEEEE [On-the—job training at technical college or university]

RHEEIES D34020010 X% HfTHEHET | BRMBE BNE
O35 L% B

REEH BE IE BE5 R £ HEH 1

REERE AERIFHAERIBLERHZE HBRER 2~2

HEEE Bi-£HIFEKR FREER D2

HUHR[A—TFRE] SEvHE S F A K-LinC Ed Div Manager

rZAV N

BX0BEE

BELPREOHEDLEEEERICART ILTEARANLGLAERNRLEREL, ZHAOZEREOARIEEZELT, HEFHHMETEBLI:
BIRFECEEAZZERT D, INOOKRBREBELT, HELLTOEBEEERT %,

This class aims to understand the tasks of teachers of technical colleges or universities and to practice the theories and methods of teaching
and student guidance learned through the classes of Basic theory of education and Introduction to student guidance and counseling through
the on—the—job training at a technical college or university. The nature as teacher is cultivated.

BRONE
AREZ, 2 FRMD 3 FROEICHEHDNIKRFETITI EEHMIE 1 A (FIE 20 AR &L, EHEEEDOMITE 1 BEEDHEIEE
LT %,

EETIHERBEEIPEDFEEEEB L TRET 5, EEARICOVTIEARRLEZ AN BB L TEMICITEADETRET S,

BiEFEIZ, RENBZEAEHEL, EEELOEBEHEDOERERT5,

EBERT®R AZENTEERNBEOLR—IERETHLLELIZEENBTEREKT S,

This on—the—job training has to be done at a technical college or a university for a month at the 2nd or 3rd—year of each student. Besides one—
month continuous implementation (5 days per week for continuous 4 to 5 weeks, at least 20 days in total), intermittent implementations (e.g.,
one day per week and at least 20 days in total) are permitted.

The technical college or university where each student makes the training is decided taking his/her desire into account. The contents of the
training are determined by prior consultations between the teaching staffs at the technical college or university and those at TUT.

Each trainee has to keep a daily record of every work day and the record has to be checked by his/her trainer. After the training, each student
has to submit a report and make a presentation of his/her training.

FE-HERE
BHOXRERARELHET dLLbIC, BEFHEZITL, ZHORERBTDOERBICRBRSE D,

Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self—evaluation into consideration.

BER B

LEEICHISAEER

BEBICHISHEER

ER AR

1. BEVORZICE T 5B EDBHFENEEERET D,

2. FEHRE, FAEE ARBEBOFECOVTERT S,

1. To understand the tasks of teachers at technical colleges or universities.

2. To understand the methods of educational guidance, student guidance, and research guidance.

RO E(EHSR., REBLA— N EORME SUFmEE
RERE RERTONE, HEE RRNFERSLTEHET 5.

Grades will be based on daily record of training, evaluation at technical college/university, report submitted, and presentation.

AR
HERHRE P T fABITHAEL

None during exam period

e R
ERLELY,

No examination.

01t

T ILHLR—=D

A24R7T—

FE-BHFIZRREDOAG

F—7—F
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(D35020010)%1 & - B35 58 =B [On-the—job training at technical college or university]

HBARFEXA] HE - AT IEEEE [On-the—job training at technical college or university]

RHEEIES D35020010 X% HfTHEHET | BRMBE BNE
O35 L% B

REEH BE IE BE5 R £ HEH 1

REERE AERIFHAERIBLERHZE HBRER 2~2

FEEE BE-HHUATLEER BIEER D2

HUHR[A—TFRE] SEvHE S F A K-LinC Ed Div Manager

rZAV N

BX0BEE

BELPREOHEDLEEEERICART ILTEARANLGLAERNRLEREL, ZHAOZEREOARIEEZELT, HEFHHMETEBLI:
BIRFECEEAZZERT D, INOOKRBREBELT, HELLTOEBEEERT %,

This class aims to understand the tasks of teachers of technical colleges or universities and to practice the theories and methods of teaching
and student guidance learned through the classes of Basic theory of education and Introduction to student guidance and counseling through
the on—the—job training at a technical college or university. The nature as teacher is cultivated.

BRONE
AREZ, 2 FRMD 3 FROEICHEHDNIKRFETITI EEHMIE 1 A (FIE 20 AR &L, EHEEEDOMITE 1 BEEDHEIEE
LT %,

EETIHERBEEIPEDFEEEEB L TRET 5, EEARICOVTIEARRLEZ AN BB L TEMICITEADETRET S,

BiEFEIZ, RENBZEAEHEL, EEELOEBEHEDOERERT5,

EBERT®R AZENTEERNBEOLR—IERETHLLELIZEENBTEREKT S,

This on—the—job training has to be done at a technical college or a university for a month at the 2nd or 3rd—year of each student. Besides one—
month continuous implementation (5 days per week for continuous 4 to 5 weeks, at least 20 days in total), intermittent implementations (e.g.,
one day per week and at least 20 days in total) are permitted.

The technical college or university where each student makes the training is decided taking his/her desire into account. The contents of the
training are determined by prior consultations between the teaching staffs at the technical college or university and those at TUT.

Each trainee has to keep a daily record of every work day and the record has to be checked by his/her trainer. After the training, each student
has to submit a report and make a presentation of his/her training.

FE-HERE
BHOXRERARELHET dLLbIC, BEFHEZITL, ZHORERBTDOERBICRBRSE D,

Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self—evaluation into consideration.

BER B

LEEICHISAEER

BEBICHISHEER

ER AR

1. BEVORZICE T 5B EDBHFENEEERET D,

2. FEHRE, FAEE ARBEBOFECOVTERT S,

1. To understand the tasks of teachers at technical colleges or universities.

2. To understand the methods of educational guidance, student guidance, and research guidance.

ROl E(EHSR., RELA— N EORME SUFmELE
RERE RERTONE, HEE RRNFERSLTEHET 5.

Grades will be based on daily record of training, evaluation at technical college/university, report submitted, and presentation.

AR
HERHRE P T fABITHAEL

None during exam period

e R
ERLELY,

No examination.

01t

T ILHLR—=D

A24R7T—

FE-BHFIZRREDOAG

F—7—F
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(D51010010)Advanced Seminar on Mechanical Engineering 1[Advanced Seminar on Mechanical Engineering 1]

Subject name[English] Advanced Seminar on Mechanical Engineering 1[Advanced Seminar on Mechanical Engineering 1]
Schedule number D51010010 Subject area Mechanical Required or | Required
Engineering elective
Time of starting a course Year Day of the week, | Intensive Credit(s) 4
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Mechanical Engineering Beginning grade D1
Charge teacher name[Roman | S1&R#H#FZEE 1kei kyomu lin-S
alphabet mark]
Numbering MEC_DOC71015

Objectives of class
The seminar aims to enhance the ability of each student to plan and accomplish research in the field of mechanical engineering through
reviewing, reading, and discussing technical papers related to his/her doctor thesis research topic.

Contents of class
Each student reads English technical papers related to his/her doctor thesis, introduces the contents of the papers and discusses them with
other students and his/her supervisor.

Self Preparation and Review

Related subjects
Inquire this of your supervisor.

Notes for textbook
Inquire this of your supervisor.

Notes for reference

Goals to be achieved

To acquire the ability of each student to discuss his/her doctor thesis research topic and topics related to his/her research field with his/her
supervisor and specialists in his/her field.

To acquire the ability to write English technical papers.

Evaluation of achievement
The achivement is evaluated based on the results of paper introduction, understanding of papers, answers to questions, and on the contribution
to discussion.

Examination
SREEHIR P ICIXAIBTHAN

None during exam period

Details of examination

Other information
Inquire this of your supervisor.

Reference URL

Office hours
Inquire this of your supervisor.

Relations to attainment objectives of learning and education

Key words
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(D51010020)Advanced Seminar on Mechanical Engineering 2[Advanced Seminar on Mechanical Engineering 2]

Subject name[English] Advanced Seminar on Mechanical Engineering 2[Advanced Seminar on Mechanical Engineering 2]
Schedule number D51010020 Subject area Mechanical Required or | Required
Engineering elective
Time of starting a course Year Day of the week, | Intensive Credit(s) 1
period
Faculty Graduate Program for Doctoral Degree Subject grade 2~
Department Offered Mechanical Engineering Beginning grade D2
Charge teacher name[Roman | S1&R#H#FZEE 1kei kyomu lin-S
alphabet mark]
Numbering MEC_DOC71015

Objectives of class
The seminar aims to enhance the ability of each student to plan and accomplish his/her research in the field of mechanical engineering through
reviewing, reading, and discussing technical papers related to his/her doctor thesis research topic.

Contents of class
Each student reads English technical papers related to his/her doctor thesis, introduces the contents of the papers and discusses them with
other students and his/her supervisor.

Self Preparation and Review

Related subjects
Inquire this of your supervisor.

Notes for textbook
Inquire this of your supervisor.

Notes for reference

Goals to be achieved

To acquire the ability of each student to discuss his/her doctor thesis research topic and topics related to his/her research field with his/her
supervisor and specialists in his/her field.

To acquire the ability to write English technical papers.

Evaluation of achievement
The achivement is evaluated based on the results of paper introduction, understanding of papers, answers to questions, and on the contribution
to discussion.

Examination
SREEHIR P ICIXAIBTHAN

None during exam period

Details of examination

Other information
Inquire this of your supervisor.

Reference URL

Office hours
Inquire this of your supervisor.

Relations to attainment objectives of learning and education

Key words
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(D51010050)Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

Subject name[English] Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]
Schedule number D51010050 Subject area Mechanical Required or | Required
Engineering elective
Time of starting a course Spring Day of the week, | Mon.3~3 Credit(s) 1
period
Faculty Graduate Program for Doctoral Degree Subject grade 2~
Department Offered Beginning grade D2
Charge teacher name[Roman | S1RHHEE, BIHFZELEIEE R 1kei kyomu lin—S, kyoumu iinkai fukuiintyou
alphabet mark]
Numbering MEC_DOC71015

Objectives of class

New technologies are often developed from the combination of different disciplines. It is clear that successful interdisciplinary efforts require
mastery of specific competencies. This course will develop a student’ s scientific and technical knowledge in which researchers from different
disciplines. If such competencies are explicated, it might be possible to enhance researchers’ abilities to develop the next generation in
interdisciplinary scholarship.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

Contents of class

In this seminar, doctoral course student of 2nd year will make a presentation to other D2 students of different research fields, in order to
obtain the research ability to integrate varieties of research fields. See the schedule.

1) Presentations

In this class, each student will make a presentation to other students of different research fields.

So the student who do the presentation will prepare the outline for approximately 2 pages (A4) , and make a power—point.

*Supervisor will come and check his student’s presentation, if available.

2) Title and abstract of presentation

Not only D2 students, but also other students are welcome to attend the presentation.

So please submit the title and abstract (200 words) 3 weeks before your presentation to Academic Affairs Division.
We will post it on the bulletin board inside the campus.

3) Report you will submit

You will be requested to submit a report after each presentation to your supervisor. As an initial training to create a new research project,
students will work to make brief summary of a topic from other student’s research filed with the goal of creating research project. And
students will complete a research proposal that will be integrated from other scientific field and their own research filed.

4) Schedule of your presentation
Please check the schedule given before the semester begins.

5) Absence from the class
Basically, you have to attend every class.
If you need to take absence due to the sickness or conference, please discuss with your supervisor what you should do instead.

Self Preparation and Review

Related subjects

Notes for textbook

Notes for reference

Goals to be achieved
The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

Evaluation of achievement
Your supervisor will check your report, and submit your academic score to the member of Academic Affairs Committee at the end of semester.

Examination
HEREAR P CIX BT AR

None during exam period

Details of examination

Other information
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Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words

- 177 -




(D51010070)Ethics for Researchers[Ethics for Researchers]

Subject name[English] Ethics for Researchers[Ethics for Researchers]
Schedule number D51010070 Subject area Mechanical Required or | Required
Engineering elective
Time of starting a course Spring1 Day of the week, | Wed.1~1 Credit(s) 1
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | ZHFEEREIZER, R HE, L% K& kyoumu iinkai fukuiintyou, Kunihiko Hara, Miki Ueno
alphabet mark]
Numbering COM_DOC71015

Objectives of class

Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical problems; lead students to
think independently and exercise normative consciousness of research ethics through ethics education in research in accordance with goals of
scientific education and research and characteristics of individual research specialties.

Contents of class

* 1st week: Introduction, 1st module(”Research Misconduct”) in e-learning

* 2nd — 6th week: 2nd — 7th modules in e-learning

- 2nd week: “Ethical Issues in the Management of Data in Engineering Research”

- 3rd week: “Responsible Authorship”

- 4th week: “Ethical Issues in the Peer Review and Publication of Engineering Research” & “Collaborative Research in Engineering Fields”
- 5th week: “Whistleblowing and the Obligation to Protect the Public”

- 6th week: “Managing Public Research Funds”

* "7th week: Discussion with supervisor

* 8th week: make a final report

Self Preparation and Review
Students will need to refer to their textbook to prepare for and review each lesson.

Related subjects
Philosophy of Science and Technology, Ethics for Engineers

Notes for textbook

Notes for reference

For the Sound Development of Science ?The Attitude of a Conscientious Scientist

Japan Society for the Promotion of Science Editing Committee , MARUZEN PUBLISHING
2015 ISBN978-4-621-08938-5

(PDF : https://www.jsps.go.jp/j—kousei/data/rinri.pdf)

Goals to be achieved
To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding research ethics in
accordance with characteristics of each graduate student’ s research specialties.

Evaluation of achievement
[Evaluation method] Final exam(100%)
[Evaluation basis]
Those who take and pass the short test after each unit of e—learning contents will be evaluated with following basis.
A: Achieved all goals and obtained 80 points or higher (out of 100) as total score of exams
B: Achieved most goals and obtained 65 points or higher (out of 100) as total score of exams
C: Achieved more than half of specified goals and obtained 55 points or higher (out of 100) as total score of exams

Examination
LR—CRIE
By report

Details of examination
By report

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,
Copyright, Professionalism
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(D51030010)Advanced Mechanical Systems[Advanced Mechanical Systems]

Subject name[English] Advanced Mechanical Systems[Advanced Mechanical Systems]
Schedule number D51030010 Subject area Mechanical Required or | Elective
Engineering elective

Time of starting a course Fall Day of the week, | Mon.2~2 Credit(s) 2
period

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Mechanical Engineering Beginning grade D1

Charge teacher name[Roman | jAIAT FEi&, B3I HEE T ZE#2 Shozo Kawamura, Tadaharu Adachi, Yoshinori Takeichi

alphabet mark]

Numbering MEC_DOC73025

Objectives of class
AEZE T, BRAE, REBIZELVISAROD—IZEL, FHILOWAIYERIKT 5728, SLLANILO @B -FHEAEICDOWTERT 5L
LBIC, RFOMERBERE - BRTD.

The class aims to give advanced knowledge on solid mechanics, vibration engineering or tribology.

Contents of class
E18 KEROHATUR

% 238 —4 B G EE)

BEMCRBORBICELTRFIOIN YIREEET S FFER RHTHICEHTIRHDOR/IOLE2—E TV, HEMOHMOIRE
ICET BEBOET T ICHT HEBERDD.

FEVIR RBIE, BMEBOET T EVIaL—avF.

¥ 5—7 8 (BB

MHEPZECEFRAZICEALTREFDINEVIREEERT D, K£REE, BEAZICETIRFOBIOLE 2 —F1TL, HHEOBEDH
FAORETCRET REMBEFEND.

FEVIR BEERAE, HHOBBNEE BREROTHIUFE

E8—10B(MTHEL)

MHEZZECISAROC—OEBICELTRFOINE VIREZEERT S, R2EE, FMSAROC—ICETIRFOHBIXDOLE2—%1TL, H
BERAOHBERDORIICEATIEBRERDD.

rEVIR: MSARRD—, BBEMR, REEE BEREE.

F11—13 B(REEEE)

BEMOMBERICELCHERBICELTRIIOMNE VIR EEERT 5. E2EE, BB TZICETIRFOMIXOLE 1—%1TL), HEYOK
WEROIRBICEHTIERERDD.

FEVOIR IRBIT 2, IREIT—22HT, HEBERS.

01 week: Guidance of this lecture

From 02 to 04 week: Prof. S. Kawamura

Vibration engineering of machines and structures is lectured with current topics. Each student is assigned some examinations, and/or reviewing
current papers related to the vibration engineering, and must present them. Practical modeling and simulation of structural vibration are
understood through discussion based on the presentations.

Topics: Vibration engineering, Modeling and simulation of dynamic phenomena and so on.

From 05 to 07 week: Prof. T. Adachi

Mechanics of solids and structures including materials science is lectured with current topics. Each student is assigned some examinations,
and/or reviewing current papers related to the mechanics, and must present them. Practical mechanics and design of engineering materials and
mechanical structures are understood through discussion based on the presentations.

Topics: Mechanics of solids and structures, Mechanical properties of materials, Design of mechanical components and so on.

From 08 to 10 week: Prof. Y. Takeichi

Fundamentals of tribology including materials science are lectured with current topics. Each student is assigned some examinations, and/or
reviewing current papers related to the tribology, and must present them. Practical lubrication engineering and design of sliding mechanical
components are understood through discussion based on the presentations.

Topics: Tribology, Lubrication engineering, Surface properties, Wear of materials, Tribological coatings and so on.

From 11 to 13 week: Lecturer T. Ise

Vibration engineering of structures and machine elements is lectured with current topics. Each student is assigned some examinations, and/or
reviewing current papers related to the vibration engineering, and must present them. Practical data analysis of vibration is understood through
discussion based on the presentations.

Topics: Vibration engineering, Vibration data analysis, Machine elements and so on.

From 14 to 15 week: Discussion
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Self Preparation and Review
BEOERNBREZEET T HLLHIT, KADAHRBICODVWTTFRALNEESEICFELTBIL.

Self-preparation and review are necessary.

Related subjects
TN, O—28 M4 F30X MENEER BRXREIFEEZOBLHEERD)

Fundamental knowledge on solid mechanics, vibration engineering or tribology.

Notes for textbook
BERERATS.

Handouts will be prepared.

Notes for reference

Goals to be achieved
- s OIRE, M, BRE0SFICENT, SLWLRILOBH-FEAE RURHOWMERNEEEHETS.

get advanced knowledge on solid mechanics, vibration engineering or tribology.

Evaluation of achievement

ERBEEOREEZFEBELR—I00%0)IZ&>TEHET 5.

RELR—MI&DHBRAN 55 AU LEDBELTEHRGERBZICEELLETS. BHEBRICL > TERDEELHRT 5.
FT4H A:80 LA E(100 M)

T4 B:65 ML (100 R )

FT4Hi C:55 ML E(100 M )

Method: A comprehensive report(70%) and discussion(30%)

Level: achievement in the case upper 55 points.

Level A: upper 80 points, Level B: upper 65 points, Level C: upper 55 points

Examination
LR—hTEE
By report

Details of examination
LR—hTEE
By report

Other information

SATAF FE & - D-404 - 6674 - kawamura@me.tut.ac jp

JB 31 FK5 - D-305+ 6664 adachi@me.tut.ac.jp

T 3242 - D-304- 6663 takeichi@tut.jp

{REEE - D-403+6673+ise@me.tut.acjp

Tadaharu Adachi: Room D-305, E-mail: adachi@me.tut.ac.jp
Shozo Kawamura: Room D—404, E-Mail: kawamura@me.tut.ac.jp
Yoshinori Takeichi: Room D-304, E-Mail: takeichi@tut jp
Tomohiko Ise: Room D-403, E-Mail: ise@me.tut.ac,jp

Reference URL

Office hours
E-mail CHEZITEEHES.
ask us by E-Mail

Relations to attainment objectives of learning and education

Key words
REIZE, BARAZE FSa4ROD—

vibration engineering, solid mechanics, tribology
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(D51030020)Advanced Production Processes[Advanced Production Processes]

Subject name[English] Advanced Production Processes[Advanced Production Processes]
Schedule number D51030020 Subject area Mechanical Required or | Elective
Engineering elective
Time of starting a course Spring Day of the week, | Mon.2~2 Credit(s) 2
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | # —EB, 55@ [E1T, BE ¥F, /kFH #L Ken-ichiro Mori, Takayuki Shibata, Yohei Abe, Moeto
alphabet mark] Nagai
Numbering MEC_DOC73025

Objectives of class

With the recent development of computers, numerical methods tend to be used in the field of manufacturing processes. The finite element
method is mainly explained in this lecture. The finite element method is widely applied to engineering problems such as solid mechanics, fluid
mechanics, etc. (K. Mori and Y. Abe)

In addition, the objectives of this course is to introduce fundamentals of conventional micromachining technologies and the-state—of-art
nanomachining technologies, and their application in the development of “Micro/Nano Electro Mechanical System (MEMS/NEMS)”. (T. Shibata
and M. Nagai)

Contents of class

(K. Mori and Y. Abe)

1st week: Numerical Methods: finite difference method, finite element method and boundary element method

2nd week: Finite difference method for heat conduction: discretizaton of differential equation governing heat conduction, calculation of
temperature distribution

3rd week: Basic equations in solid mechanics: three—dimensional stress and strain, equilibrium equations, constitutive equations in elasticity and
plasticity, yield criteria, incompressibility condition, etc.

4th week: Finite element method for elastic deformation: triangular elements, distributions of displacement and strain

5th week: Equilibrium equations of nodal forces, stiffness matrix,

6th week: Treatment of boundary conditions

Tth week: Plasticity, elastic—plastic finite element method

8th week: Finite element method for plastic deformation

(T. Shibata and M. Nagai)

9th week: Introduction of MEMS/NEMS

10th week: Photolithography

11th week: Wet etching and dry etching

12th week: Physical vapor deposition (PVD) and chemical vapor deposition (CVD)
13th week: Plating, electroforming, and bonding process

14th week: Surface micromachining and bulk micromachining

15th week: Microactuators and scaling law

16th week: State—of-the—art in micro/nanomarching technologies

Self Preparation and Review
Students are required to prepare and review each lesson.

Related subjects
Strength of material, Solid mechanics, Numerical methods (K. Mori and Y. Abe)
Micromachining Engineering (T. Shibata and M. Nagai)

Notes for textbook
Handout

Notes for reference

(T. Shibata and M. Nagai)

Useful information on MEMS technologies can be obtained from the following website; http://www.memsnet.org/mems/

Reference: (1) M.J. Madou, “Fundamentals of Microfabrication, 2nd ed.”, CRC Press, 2002. (2) S. Franssila, “Introduction to Microfabrication”,
John Wiley & Sons, 2004. (3) M. Gad—El-Hak, “The MEMS Handbook, 2nd ed.”, CRC Pr 1 Llc, 2006.

Goals to be achieved

To understand the finite element method (K. Mori and Y. Abe)

To gain an understanding of the principles of micro/nanomachining technologies and to apply knowledge of the technologies to the design and
manufacturing of a micro/nanodevice (T. Shibata and M. Nagai)

Evaluation of achievement
Reports of every week : 100% (K. Mori and Y. Abe)
Written report : 100% (T. Shibata and M. Nagai)

Examination
L— kTRl
By report

Details of examination
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Other information

Ken—ichiro Mori: room D—606, extension number: 6707, e—mail: mori@me.tut.acjp
Yohei Abe: room D-604, extension number: 6705, e-mail: abe@me.tut.ac jp

Takayuki Shibata: room D-605, extension number: 6693, e—mail: shibata@me.tut.ac jp
Moeto Nagai: room D-607, extension number: 6701, e-mail: nagai@me.tut.acjp

Reference URL
http://plast.me.tut.ac jp/index.eng.html (K. Mori and Y. Abe)
http://mems.me.tut.ac.jp/ (T. Shibata and M. Nagai)

Office hours
Monday (K. Mori and Y. Abe)
Anytime during regular working hours. Contact me by email before coming if possible. (T. Shibata and M. Nagai)

Relations to attainment objectives of learning and education

Key words
K. Mori and Y. Abe: forming processes, solid mechanics, finite element method // T. Shibata and M. Nagai: micro/nanomachining, MEMS/NEMS
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(D51030030)Advanced Manufacturing Processes[Advanced Manufacturing Processes]

Subject name[English]

Advanced Manufacturing Processes[Advanced Manufacturing Processes]

Schedule number D51030030 Subject area Mechanical Required or | Elective
Engineering elective
Time of starting a course Fall Day of the | Tue.2~2 Credit(s) 2
week, period

Faculty Graduate Program for Doctoral Degree Subject grade | 1~
Department Offered Mechanical Engineering Beginning D1
grade
Charge teacher | 124 E%&, I S, #IU 0=, TFHF FIB Masahiro Fukumoto, Masanobu Izaki, Seiji Yokoyama, Toshiaki
name[Roman alphabet | Yasui
mark]
Numbering MEC_DOC74025

Objectives of class

1. Production and manufacturing of materials

This subject incorporates the solid state physics, chemical thermodynamics, and transport phenomena.

Students will learn coating process and properties of coated materials to improve performance of materials and to prepare solar cells, and so on.
In addition, students will learn physical chemistry to produce steels and to use steels at high temperature.

2. Joining process

Students will learn principle and practical technique of newest joining process, especially, surface manufacturing process. This subject
incorporates the mechanics, solid state physics, chemical thermodynamics, and transport phenomena.

Contents of class

1st week: Production and manufacturing of materials 1 — Chemical thermodynamics for aqueous solution.(Izaki)

2nd week: Production and manufacturing of materials 2 — Solid state physics of inorganic thin solid film (electron theory).(Izaki)
3rd week: Production and manufacturing of materials 3 — Solid state physics of inorganic thin solid film (crystal).(Izaki)

4th week: Production and manufacturing of materials 4 - Preparation and application of inorganic thin solid film with the process of soft
solution.(Izaki)

5th week: Production and manufacturing of materials 5 — Fundamentals and application of evaporation .(Yokoyama)

6th week: Production and manufacturing of materials 6 — Metallurgical reaction at high temperature.(Yokoyama)

7th week: Production and manufacturing of materials 7 — Iron and steel-making process.(Yokoyama)

8th week: Production and manufacturing of materials 8 — Resource and recycling.(Yokoyama)

9th week: Joining process 1 — Introduction. (Fukumoto)

10th week: Joining process 2 — Processing and its principle of Preparation of particle distributed composite. (Fukumoto)

11th week: Joining process 3 — Bulk joining process. (Fukumoto)

12th week: Joining process 4 — Frontier and new development of spray forming. (Fukumoto)

13th week: Joining process 5 — Introduction of surface process, PVD and CVD. (Yasui)

14th week: Joining process 6 — Fundamentals of PVD and CVD. (Yasui)

15th week: Joining process 6 — New development of PVD and CVD. (Yasui)

16th week: Writing reports

Self Preparation and Review
Review after every class, and read the text before next class.

Related subjects
Joining process, surface process engineering, materials science, Physical chemistry of materials.

Notes for textbook
Text will be distributed.

Referencel Book title Principles of Extractive Metallurgy ISBN 0470115394
Author Rosenqyvist Publisher Tapir Academic | Publish year 2006
Press
Reference2 Book title Growth and Transport in Nanostructured Materials: The | ISBN 3319246704
Fundamentals of PVD, CVD and ALD
Author Angel Yanguas—Gil Publisher Springer Publish year 2015
Reference3 Book title Solid State Physics ISBN 0123850304
Author Giuseppe Grosso, | Publisher Academic Press Publish year 2013
Giuseppe Pastori
Parravicini

Notes for reference

Goals to be achieved

1) To understand crystal structure and electron state.
2) To understand evaporation pressure, activity, pH, electron potential.
3) To comprehend equilibrium and kinetics of reaction.

4) To comprehend urban mine and recycling.

5) To understand principles and mechanics on joining of metals and ceramics.
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6) To understand principles, mechanics and characteristics of preparation process of thin and thick film.
7) To understand mechanical properties of composites

8) To understand how to vacuum and mean free path.

9) To understand generation of plasma and its application.

Evaluation of achievement
Each instructor will give students assignments. Average score is used for evaluation.

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of reports, 80 or higher (out of 100 points).

B: Achieved 80 % of goals and obtained total points of reports, 65 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of reports, 55 or higher (out of 100 points).

Examination

Z Dt
Other

Details of examination

Other information

Reference URL

Office hours
Any time, but inform us your visit by e—mail before your visit.

Relations to attainment objectives of learning and education

A broad range of expertise and the ability to carry out technological development in materials and manufacturing.

Key words
thin solid film, coating, evaporation, activity, spray forming, transport phenomena, thermodynamics
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(D51030040)Advanced Materials Science[Advanced Materials Science]

Subject name[English] Advanced Materials Science[Advanced Materials Science]
Schedule number D51030040 Subject area Mechanical Required or | Elective
Engineering elective
Time of starting a course | Spring Day of the | Fri2~2 Credit(s) 2
week, period

Faculty Graduate Program for Doctoral Degree Subject 1~
grade

Department Offered Beginning D1
grade

Charge teacher | =j# 12, P& ZF—, /MK IEF Hiromi Miura, Yoshikazu Todaka, Masakazu Kobayashi

name[Roman alphabet

mark]

Numbering MEC_DOC74025

Objectives of class

Learn knowledge and application about strength-fracture and problems* solutions of materials’ microstructures on the base of material science
necessary for safe and reliable usages of materials. Learn methods for experiments and the evaluation on the base academic understanding.
Learn mechanisms of manifestation of functions and properties in relation with processing for the manifestation, because controls of properties
and optimization of structural*functional materials are now carried out.

Contents of class

1st:Introduction (deformation, fracture and micro structural control of materials and the recent related topics) (MIURA)
2nd: Microstructural control and improvement of mechanical property (MIURA)

3rd: Dynamic recrystallization and micro structural control I (MIURA)

4th: Dynamic recrystallization and micro structural control I (MIURA)

5th: Static recrystallization and micro structural control (MIURA)

6th : Evaluation and analysis of material Microstructure 1(Synchortron radiation)(KOBAYASHI)

7th :Evaluation and analysis of material Microstructure 2(Imaging, tomography)(KOBAYASHI)

8th:Evaluation and analysis of material Microstructure 3(Image processing, modeling)(KOBAYASHI)

9th: Evaluation and analysis of material Microstructure 4(Orientation analysis)(KOBAYA SHI)

10th: Evaluation and analysis of material Microstructure 5(Texture analysis)(KOBAYASHI)

11th: Microstructure of materials 1 (Structure, Lattice defect) (TODAKA)

12th: Microstructure of materials 2 (Phase diagram, Solidification, Diffusion) (TODAKA)

13th: Microstructure of materials 3 (Deformed structure, Recovery, Recrystallization, Phase transformation) (TODAKA)
14th: Strength of Materials 1 (Strengthening mechanism, Heat treatment* Deformation process) (TODAKA)

15th: Strength of Materials 2 (Plastic deformation and microstructure) (TODAKA)

16th: Term—end report

Self Preparation and Review
Self Preparation and Review are essential.

Related subjects

B3 D #+ ¥ E NN T (Materials and Processing in Mechanical Engineering) , #1$}418{t %
B4 #MEMEFEM I, #B1EM B2 (Structural Materials), #1 #1247

M1 A EHRIEZE, #EIEEHIE T 245 5% (Advanced Materials Function Control Engineering)

Notes for textbook
The text for lecture is distributed.

Referencel Book title Recrystallization and related annealing phenomena ISBN 978-0-08-
0441641
Author F.J.Humphreys and | Publisher Elsevier Publish year 2004
M.Hatherly
Reference2 Book title Materials Science and Engineering: An Introduction, 8th Edition | ISBN 978-
0470419977
Author William D. Callister, | Publisher John Wiley and | Publish year 2009
David G. Rethwisch Sons
Reference3 Book title HMHORZETZ > - <4 ISBN 978-
4563067120
Author WD. F+!)JXA— (&), | Publisher B EEE Publish year 2002
William D.Jr. Callister
(R&E), AF% & (#
E)

Notes for reference

Reference4

Book titlel ¥ TUT7ILITHEI—X 2 #HEMBEL, Author: B ARE#HE, FIFFKE, Publisher: A ZEE, ISBN: 978-4254236927, Publish
year:2000

Referenceb
Book titlel YT FZIL T —X 3 #EBEZ], Author: IIEEHA, BEHENR EHE, Publisher: ZIAZEE, ISBN:978-4254236934,
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Publish year: 1999

Goals to be achieved
. Understand mechanisms of deformation, fracture and microstructural control of materials and the related recent topics
. Understand meanings of microstructural control and improvement of mechanical property
. Understand mechanisms of dynamic recrystallization and microstructural control for actual applications
. Understand mechanisms of static recrystallization and microstructural control for actual applications
Understand and explain imaging technique by using synchrotron radiation
. Understand and explain representation of crystallographic orientation
. Understand and explain relationship between microstructure and properties
. Propose heat treatment and deformation process for control of microstructure and properties

© NN N =

Evaluation of achievement
Evaluation of results : intermediate reports (50%) and term—end final report (50%)
Criterion: evaluate results for the students presented at all the lectures essentially as below.

A achieve all objectives and total marks of reports and exam. over 80.
B :achieve 7 objectives and total marks of reports and exam. over 65.
C:achieve 5 objectives and total marks of reports and exam. over 55.

Examination
Z Dt
Other

Details of examination

Other information

Reference URL

<Miura> http://str.me.tut.ac.jp
<Kobayashi> http://str.me.tut.acjp
<Todaka> http://martens.me.tut.ac.jp/

Office hours

<Miura> Please send e—mail in advance for appointment.

< Kobayashi> Please send e—mail in advance for appointment.
<Todaka> Please send e—mail in advance for appointment.

Relations to attainment objectives of learning and education

Key words
Properties, crystal structure, microstructure, thermo process, mechanical process
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(D51030050)Engineering of Intelligent Robotics[Engineering of Intelligent Robotics]

Subject name[English]

Engineering of Intelligent Robotics[Engineering of Intelligent Robotics]

Schedule number D51030050 Subject area Mechanical Required or | Elective
Engineering elective
Time of starting a course Fall Day of the | Thu2~2 Credit(s) 2
week, period
Faculty Graduate Program for Doctoral Degree Subject grade | 1~
Department Offered Mechanical Engineering Beginning D1
grade
Charge teacher | {5k B, =iF 8 (k% #B| ET %8 Kaiji Sato, Takanori Miyoshi, Shigenori Sano, Tomoaki Mashimo
name[Roman alphabet
mark]
Numbering MEC_DOC75025

Objectives of class

Students will acquire the basic knowledge of mechanisms, actuators, measurement and control methods which are fundamental and useful for

intelligent robots by taking this course

Contents of class

The following contents are provided;

1st week: Sensors and actuators 1

2nd week: Sensors and actuators 2

3rd week: Sensors and actuators 3

4th week: Report 1

5th week: Precision Motion Mechanisms — Basic mechanical characteristics
6th week: Precision Motion Mechanisms — Representative actuators

7th week: Precision Motion Mechanisms — Unique precision positioning systems
8th week: Report 2

9th week: Planer Kinematics of robot

10th week: Statics of robot

11th week: Dynamics of robot

12th week: Report 3

13th week: Modeling for robot system

14th week: System identification and validation

15th week:Observer and State Estimation

16th week: Report 4

Self Preparation and Review
Read the handouts before and after the lecture.

Related subjects
Fundamentals of linear algebra, differential equation, mechanics, measurement and control theory, and robotics.

Notes for textbook
Handouts will be prepared.

Referencel Book title Introduction to Autonomous Mobile Robots (Intelligent | ISBN
Robotics and Autonomous Agents series)
Author Roland Siegwart and | Publisher MIT Press Publish year 2004
lllah R. Nourbakhsh

Notes for reference

Goals to be achieved

(1) Understand sensors and actuators used for robotics

(2) Understand characteristics of components and their effective use in precision motion mechanisms
(3) Understand the kinematics and dynamics of robot

(4) Understand the basic of system identification

Evaluation of achievement
Report (100 %)

A:Score of the report is 80 or higher.
B:Score of the report is 65 or higher.
C:Score of the report is 55 or higher.

Examination
LR— TR
By report

Details of examination
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Other information

Tomoaki Mashimo, D—611, 7242 mashimo@eiiris.tut.ac jp
Shigenori Sano, D-407, 6677, sano@me.tut.ac jp
Takanori Miyoshi, D-509, 6698, miyoshi@me.tut.ac jp
Kaiji Sato, D-408, 6678, sato@me.tut.ac jp

Reference URL
Basic knowledge on robotics and control are required.

Office hours
Contact the professors by e—mail first.

Relations to attainment objectives of learning and education

Key words
Robot, Control, Sensor, Actuator, Mechanism, Mechanical system
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(D51030070)Advanced Energy Engineering[Advanced Energy Engineering]

Subject name[English] Advanced Energy Engineering[Advanced Energy Engineering]
Schedule number D51030070 Subject area Mechanical Required or | Elective
Engineering elective
Time of starting a course Fall Day of the | Fri4~4 Credit(s) 2
week, period
Faculty Graduate Program for Doctoral Degree Subject grade | 1~
Department Offered Mechanical Engineering Beginning D1
grade
Charge teacher | £5K 25|, 4 %= Takashi Suzuki, Yuji Nakamura
name[Roman alphabet
mark]
Numbering MEC_DOC76025

Objectives of class
The aim of the present lecture is to understand the basic equation governed by the reactive thermo—fluid system (known as “complex” physics),
and how to simplify to predict the phenomena.

Contents of class

*Introduction : (2 weeks)

Classification of reactive thermo—fluid system

Analytical concept for multi-phase fluid system

Introduction of basic equation

Ways to a simplification

*Fundamental theory for Non—reacting, multi-phase flow system (4 week)
Physics on surface boundary

Instability analysis

Optical method for visualization

Dynamic behavior of droplets (break up, merging etc)

*Chemical reaction —reactive system without transport effect— (2 weeks)
Overview of fundamental idea of chemical reaction

equilibrium state

reaction rate expression, reaction model (simplified)

*Ignition theory —chemical system with simplified transport effect— (1 weeks)
Frank-Kamenetskii’ s theory

*Premixed flame theory —chemical system with transport effect (1); chemical-controlled- (2 weeks)
Rankine—Hugoniot equation

Premixed flame structure (asymptotic analysis)

*Diffusion flame theory —chemical system with transport effect (2); transport—controlled— (2 weeks)
Mixture fraction analysis

Burke—Schumann flame theory

*Combustion modeling : (2 weeks)

Prediction of regression rate of solid propellant

Fire modeling

*Final Exam (1 week)

Self Preparation and Review
Students MUST be pre—studied the related area, especially for applied mathematics, fluid dynamics and thermodynamics (advance level is
strongly preferred).

Related subjects
Applied mathematics, fluid dynamics, thermodynamics for advanced level.
Basic combustion (preferred)

Notes for textbook
Instructors will provide the materials, if necessary.

Referencel Book title The Molecular Theory of Gases and Liquids ISBN
Author J.O. Hirschfelder, C.F. | Publisher John Wiley and | Publish year 1954
Curtiss, R.B. Bird Sons
Reference2 Book title Combustion Physics ISBN
Author C.K. Law Publisher Cambridge Publish year 2006
University Press
Reference3 Book title Combustion Theory ISBN
Author F.A. Williams Publisher Addison—-Wesley Publish year 1985

Notes for reference

[additional references]

- Fundamentals of Fire Phenomena.” J.G. Quintiere : John Wiley and Sons, 2009

- Fundamental Aspects of Combustion~A. Linan & F.A. Williams: Oxford Univ. Press, 1993

— Combustion Analysis (in Japanese).” T. Niioka: Tohoku Univ. Press, 2003

- any textbook for applied math book dealing with asymptotic analysis (purturbation theory) is good to have in your hand
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Goals to be achieved
The goal is to understand the combustion theory; learn one of effective ways to simplify the complex (multi—scale, multi-physics) problem.

Evaluation of achievement

50%: assignments (several assignments are requested during the term), 50%: final exam.

[Evaluation basis]

Students who attend all classes will be evaluated as follows:

S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).

A: Achieved 80 % goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved 70 % of goals and obtained total points of exam and reports, 70 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).

Examination
EHHBRETER

Examination

Details of examination

Final exam will be interview style (oral examination): it could be replaced to the written exam based on the judgement by instructor (mainly
number of students are key to this judge)

Student can bring any printed items during the examination.

Detail will be announced in the class.

Other information
M/A

Reference URL

Office hours
Anytime when instructor is available: send mail to instructor to book your time for personal meeting

Relations to attainment objectives of learning and education

Key words
Reactive thermo—fluid analysis, Multi-scale and multi-physics problem
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(D51030080)Advanced Environmental Engineering[Advanced Environmental Engineering]

Subject name[English] Advanced Environmental Engineering[Advanced Environmental Engineering]
Schedule number D51030080 Subject area Mechanical Required or | Elective
Engineering elective
Time of starting a course Spring Day of the week, | Thu.1~1 Credit(s) 2
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | #1A Fit, fkA BAMA, BT {E1E, #IL 185 Hideki Yanada, Akiyoshi lida, Nobumasa Sekishita,
alphabet mark] Hiroshi Yokoyama
Numbering MEC_DOC76025

Objectives of class
IRLF—LIREMBEICELT, HICBRAIZORAN ORI TELISELRREZHICOITAILEBELLT, 3k REMEICYED
= DEMHERIEDFRMEIRICDONTES.

The class aims to acquire advanced knowledge necessary for tackling energy and environmental problems in future from the standpoint of
thermal and fluid engineering.

Contents of class

3Rl

F1EMSE7E BRAIRLX—EBRHNEZHAREERB-BT)

RREFOKRKFLE, ELRE, E—rTASUF, BAKEGLEICDONT, 2

BENREOEER/XOANBERNL, HOZEFLEIHE LOM THHE

115 COBEEZELT AREEOBHORRABBECBETEIRILF—

[ZOVWTOEREREREDEMBEMIZDOVNTESR

8EIH FLHELKR—F

®H#2

F8E~15E HIRILT—HEEHIHB-#EL)

NEBRZREFRAT RO M, BN EBRFLRENESIVRARRD

RIEMFTEMICONT, SBELVRIEOEEBRXDOABTERNL, O ZEE®

ELUHBLOBTHRZEZTI. COBRLELT, BEHEMOEERSEICOVTORERER

ERIADEAMENAEIZDLNTES.

EiemE FeHELKR—F

1st to 7th weeks:(Proflida and Prof.Sekishita)

Each student is requested to read English papers that treat atmospheric turbulence, air pollution, building wind and heat island, to introduce the
contents of the papers, and to discuss them with the other students and the lecturer. Fundamental theories and recent trend of heat and mass
transfer problems and urban air pollution are acquired through this process.

8th week: Report and summary

9th to 15th weeks:(Prof.Yanada and Prof.Yokoyama)

Each student is requested to read a few English papers that treat fluid filtration technologies utilizing mechanical phenomena, to introduce the
contents of the papers, and to discuss them with the other students and the lecturer. Fundamental theories and recent trend of fluid filtration
technologies are acquired through this process.

16th week: Report and summary

Self Preparation and Review
BRELBXOBNIIDEGERLGEER B CTIGARTERICERD L.

Study the fundamental theories necessary for understanding the techical papers and carefully prepare for the introduction of the papers.

Related subjects
FANZ FHAIE. HiEthE
Hydrodynamics, Instrumentation engineering, Statistical mechanics

Notes for textbook
REERXEEA

English technical papers are used.

Notes for reference

Goals to be achieved

BEIRLX—ICETEEARBHECOVNTERT .

BAOFKEOERICOVNTERET L.

RSILEL, RRUBEICOWT, ERERERMNEMEERET 5.
HFBRZEFATDIRAEDFRMONT, EEERLEMSMEERT 5.

THEE, BERHFTICOVT, EREREENESMEERTS.

To understand the fundamentals of renewable energy and theory of wind turbine.

To understand fundamental theories and technical trends of Atmospheric Diffusion and Air Pollution.
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To understand methods and theories of fluid filtration utilizing mechanical phenomena.
To understand methods and theories of aeroacoustics and numarical simulation.

Evaluation of achievement
SElE  SRRELAR— M KYEHET B (R LR—hE 100 S m CEHMEL, FHEZTHESLET D)
Report 100%

Examination
LR—+ TR
By report

Details of examination

Other information

Reference URL
SRERIZEE http://aero.me.tut.acjp
Proflida: http://aero.me.tut.acjp

Office hours
e—mail CTHFEIZMAHT 5.

Inquire this of the lecturers by e—mail.

Relations to attainment objectives of learning and education

Key words

IRLF— BRE BRAOKE BE, KRELRK KSIGE, RARE, ZHES, BUERT

Energy, Environment, Wind power generation, Windmill, Atmospheric turbulence, Atmosopheric diffusion, Liquid filtration, Aerodynamic noise,
Numericl simulation
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(D51030090)Advanced Systems and Instrumentation Engineering[Advanced Systems and Instrumentation Engineering]

Subject name[English] Advanced Systems and Instrumentation Engineering[Advanced Systems and Instrumentation Engineering]
Schedule number D51030090 Subject area Mechanical Required or | Elective
Engineering elective
Time of starting a course Spring Day of the | Tue.2~2 Credit(s) 2
week, period
Faculty Graduate Program for Doctoral Degree Subject grade | 1~
Department Offered Beginning D1
grade
Charge teacher | = H NIU E#, RO FEZE Chiyu Sho, Naoki Uchiyama, Tatsuhiko Sakaguchi
name[Roman alphabet
mark]
Numbering MEC_DOC75025
Objectives of class
1)Learns some important methods in signal processing.
2)Understand some methods in image based recognition.
3)Provides analytical methods for nonlinear systems and their application to real systems.
Contents of class
1th week: Basic theory of the wavelet transforms
2th week: Theory of complex discrete wavelet transform
3th week: Design methods of complex discrete wavelet transform
4th week: Theory of complex wavelet packet transform
5th week: Design methods of complex wavelet packet transform
Lecturer: Sho
6th week: Linear programming problems
7th week: Linear programming algorithms
8th week: Integer programming problems
9th week: Integer programming algorithms
10th week: Combinatorial optimization problems
Lecturer: Sakaguchi(The above subjects may be changed according to students’ requests and backgrounds)
11th week: Fundamental properties of nonlinear systems
12th week: Analysis of nonlinear systems |
13th week: Analysis of nonlinear systems Il
14th week: Application of nonlinear analysis to real systems |
15th week: Application of nonlinear analysis to real systems II
Lecturer: Uchiyama(The above subjects may be changed according to students’ requests and backgrounds)
Self Preparation and Review
Required to prepare for and review each lecture contents based on handouts provided.
Related subjects
1. Advanced signal measurements engineering
2. Advanced image measurements engineering
3. Advanced systems engineering
Notes for textbook
Handouts will be provided.
Rader & Gold:chap.5 in Theory and application of digital signal processing (Printice—Hall)
Referencel Book title Frontiers in Computing Technologies for Manufacturing | ISBN 978-1-84628-
Applications 954-5
Author Yoshiaki Shimizu, | Publisher Springer Publish year 2007
Zhong Zhang, Rafael
Batres
Reference2 Book title Nonlinear Control of Engineering Systems: A Lyapunov— | ISBN 0-8176-4265—
Based Approach X
Author W. E. Dixon et al. | Publisher | Birkhauser Publish year | 2003
Reference3 Book title Nonlinear Systems, 3rd Ed. ISBN 0-13-067389—
7
Author H. K. Khalil | Publisher | Prentice Hall Publish year 2002
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Notes for reference

Goals to be achieved

1)Learn the advanced signal processing methods and knowledge
2)Understand the theory of wavelet transform.

4)Learn mathematical methods in image processing and pattern recognition.
5)Apply the methods to pattern classification.

6)Expected to understand analysis of nonlinear systems.

7)Be able to apply the analytical methods to real nonlinear systems

Evaluation of achievement
The final grade will be determined by report assignments of three lecturers (Each ratio is 100/3 %).

Basically, students are expected to attend all courses.
The credit of this course is given if the score of the above reports is 55% or over.
Grade levels are C (55% — less than 65%), B (65 — less than 80%) and A (80% or over).

Examination
HERHIR P ICIEAIBHTHAL

None during exam period

Details of examination

Other information

Reference URL

Office hours

Sho (Accept at any time)
Miyake(Accept at any time)
Uchiyama(Contact by e-mail first.)

Relations to attainment objectives of learning and education

Key words
Signal processing, Pattern recognition, Nonlinear systems, Systems engineering
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International Doctoral
Degree Program
Electrical and Electronic

Information Engineering



Code No.

D52010020

D52010030

D52010050

D52010070

D52030010

D52030020

D52030030

D52030040

D52030050

D52030060

D52030070

D52030080

D52030090

International Doctorial Degree Program
Electrical and Electronic Information Engineering

Subject Name

Seminar on Electrical and Electronic Information Engineering 2

Seminar on Electrical and Electronic Information Engineering 3

Seminar on Interdisciplinary Research

Ethics for Researchers

Advanced Electronic Materials 1

Advanced Electronic Materials 2

Advanced Electrical Systems 1

Advanced Electrical Systems 2

Advanced Microelectronics 1

Advanced Microelectronics 2

Advanced Information and Communication Systems 1
Advanced Information and Communication Systems 2

Methodology of R & D

195

196

197

198

199

200

202

204

206

208

210

212

213



(D52010020)Seminar on Electrical and Electronic Information Engineering 2[Seminar on Electrical and Electronic Information En gineering 2]

Subject name[English] Seminar on Electrical and Electronic Information Engineering 2[Seminar on Electrical and Electronic
Information Engineering 2]
Schedule number D52010020 Subject area Electrical and | Required or | Required
Electronic elective
information
Engineering
Time of starting a course Year Day of the week , | Intensive Credit(s) 4
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Electrical and Electronic information Engineering Beginning grade D1
Charge teacher name[Roman | S2% & #ZE & 2kei kyomu lin-S
alphabet mark]
Numbering ELC_DOC71015

Objectives of class
The seminar aims to provide a broad understanding of theoretical and experimental approoches related to the electrical and electronic
engineering for the research work of his/her master thesis.

Contents of class
The class provides both of fundamental knowledge on the research work of master thesis and the most advanced results in the related field by
reading research papers and monographs. Contents of the class depend on the supervisor. To be announced by individual supervisors.

Self Preparation and Review

Related subjects

Notes for textbook
Textbook or material will be made available from the supervisor. To be announced by individual supervisors.

Notes for reference

Goals to be achieved
To acquire fundamental knowledge on individual research fields.
To acquire the ability of finding a problem, the ability of solving the problem and the presentation skill.

Evaluation of achievement
Coursework, presentation and/or report.

Examination
HERHR P ICIEAIBTHAL

None during exam period

Details of examination

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D52010030)Seminar on Electrical and Electronic Information Engineering 3[Seminar on Electrical and Electronic Information Engineering 3]

Subject name[English] Seminar on Electrical and Electronic Information Engineering 3[Seminar on Electrical and Electronic
Information Engineering 3]
Schedule number D52010030 Subject area Electrical and | Required or | Required
Electronic elective
information
Engineering
Time of starting a course Year Day of the week , | Intensive Credit(s) 1
period
Faculty Graduate Program for Doctoral Degree Subject grade 2~
Department Offered Electrical and Electronic information Engineering Beginning grade D2
Charge teacher name[Roman | S2% & #ZE & 2kei kyomu lin-S
alphabet mark]
Numbering ELC_DOC71015

Objectives of class
The seminar aims to provide a broad understanding of theoretical and experimental approoches related to the electrical and electronic
information engineering for the research work of his/her master thesis.

Contents of class
The class provides both of fundamental knowledge on the research work of master thesis and the most advanced results in the related field by
reading research papers and monographs. Contents of the class depend on the supervisor. To be announced by individual supervisors.

Self Preparation and Review

Related subjects

Notes for textbook
Textbook or material will be made available from the supervisor. To be announced by individual supervisors.

Notes for reference

Goals to be achieved
To acquire fundamental knowledge on individual research fields.
To acquire the ability of finding a problem, the ability of solving the problem and the presentation skill.

Evaluation of achievement
Coursework, presentation and/or report.

Examination
HERHR P ICIEAIBTHAL

None during exam period

Details of examination

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D52010050)Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

Subject name[English] Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]
Schedule number D52010050 Subject area Electrical and | Required or | Required
Electronic elective
information
Engineering
Time of starting a course Spring Day of the week , | Mon.3~3 Credit(s) 1
period
Faculty Graduate Program for Doctoral Degree Subject grade 2~
Department Offered Beginning grade D2
Charge teacher name[Roman | S2RHAIHFEE, BIFZELEIEE K 2kei kyomu lin—S, kyoumu iinkai fukuiintyou
alphabet mark]
Numbering ELC_DOC71015

Objectives of class

In this lecture, each student is requested to present its own doctoral research intelligibly for the doctoral students from other departments. By
studying various topics in other areas, each student is supposed to acquire the ability to organize various knowledge of different areas to
promote its own research and development.

Contents of class
Lecture 1: The vice—chair of the committee of educational affairs give the guidance and instructions for the applicants to enforce this lecture.
The students arrange the schedule of the lectures by themselves.

Lecture 2 — 16:

10 lectures out of 15: Two or three students present their research themes along with the problems and solutions in their activities. Each
students prepares a resume of two A4 pages, presents the contents in 20 minutes using presentation software (e.g. powerpoint), and then
discusses with doctoral students from other departments (20 minutes).

5 lectures out of 15: Five professors (one for each department) give the lectures on their research topics. The students discuss the
interdisciplinary research based on the professor’ s talk.

When a student presents their research, its supervisor is requested to attend to the class. Thus, the presentation schedule is examined in the
committee of educational affairs.

The student presentations are open to faculty members and students. Each student is requested to submit the title and the abstract of the talk
by three weeks before the scheduled date, which are publicized in our campus.

Self Preparation and Review

Related subjects
Specialized and general subjects in each course.

Notes for textbook

Notes for reference

Goals to be achieved
To acquire the ability to present the research for the doctoral students from other departments.
To acquire the ability to organize various knowledge of different areas to promote its own research and development.

Evaluation of achievement

The evaluation is given by the supervisor, totally considering the reports submitted by the student. Each student selects one or more
presentations from the other’ s presentations, and writes a report of 1 page (A4) on the relationship to its own theme with the possible
feedback to the own theme.

Examination
SERHAR SIS IX A ETHAELY

None during exam period

Details of examination

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D52010070)Ethics for Researchers[Ethics for Researchers]

Subject name[English] Ethics for Researchers[Ethics for Researchers]
Schedule number D52010070 Subject area Electrical and | Required or | Required

Electronic elective

information

Engineering
Time of starting a course Spring1 Day of the week , | Wed.1~1 Credit(s) 1

period

Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | ZHFEEREIEER, R HE, L% K& kyoumu iinkai fukuiintyou, Kunihiko Hara, Miki Ueno
alphabet mark]
Numbering COM_DOC71015

Objectives of class

Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical problems; lead students to
think independently and exercise normative consciousness of research ethics through ethics education in research in accordance with goals of
scientific education and research and characteristics of individual research specialties.

Contents of class

* 1st week: Introduction, 1st module(”Research Misconduct”) in e-learning

* 2nd — 6th week: 2nd — 7th modules in e-learning

- 2nd week: “Ethical Issues in the Management of Data in Engineering Research”

- 3rd week: “Responsible Authorship”

- 4th week: “Ethical Issues in the Peer Review and Publication of Engineering Research” & “Collaborative Research in Engineering Fields”
- 5th week: “Whistleblowing and the Obligation to Protect the Public”

- 6th week: “Managing Public Research Funds”

* "7th week: Discussion with supervisor

* 8th week: make a final report

Self Preparation and Review
Students will need to refer to their textbook to prepare for and review each lesson.

Related subjects
Philosophy of Science and Technology, Ethics for Engineers

Notes for textbook

Notes for reference

For the Sound Development of Science ?The Attitude of a Conscientious Scientist

Japan Society for the Promotion of Science Editing Committee , MARUZEN PUBLISHING
2015 ISBN978-4-621-08938-5

(PDF : https://www.jsps.go.jp/j—kousei/data/rinri.pdf)

Goals to be achieved
To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding research ethics in
accordance with characteristics of each graduate student’ s research specialties.

Evaluation of achievement
[Evaluation method] Final exam(100%)
[Evaluation basis]
Those who take and pass the short test after each unit of e—learning contents will be evaluated with following basis.
A: Achieved all goals and obtained 80 points or higher (out of 100) as total score of exams
B: Achieved most goals and obtained 65 points or higher (out of 100) as total score of exams
C: Achieved more than half of specified goals and obtained 55 points or higher (out of 100) as total score of exams

Examination
LR—CRIE
By report

Details of examination
By report

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,
Copyright, Professionalism
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(D52030010)Advanced Electronic Materials 1[Advanced Electronic Materials 1]

Subject name[English] Advanced Electronic Materials 1[Advanced Electronic Materials 1]
Schedule number D52030010 Subject area Electrical and | Required or | Elective
Electronic elective
information
Engineering
Time of starting a course Fall Day of the week , | Wed.4~4 Credit(s) 2
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Electrical and Electronic information Engineering Beginning grade D1
Charge teacher name[Roman | {8 }*# 5%, WA B, B4 #H— Mitsuo Fukuda, Hironaga Uchida, Yuichi Nakamura
alphabet mark]
Numbering ELC_DOC72025

Objectives of class
Objective of this subject is to learn about the forefront research and development on spin electronics and photonics in electronic materials,
materials processing, and thermoelectrics.

Contents of class

1. Photonics.

You will learn about optoelectronic materials and some typical device structures.

1) Light emitting device, 2) optical detector, 3) Optical modulator, 4)nanomaterial.

2. Spin electronics.

You will learn about advanced magnetic materials and area from fundamentals to applications of magnetics.
1) Magnetic materials, 2) Applications of magnetics and magnetic materials, 3) Correlations between spins and various physical quantities, 4)
Micro—magnetic devices and systems, 5) Spintronics and spin photonics.

3. Caloritronics

You will learn about materials processing and thermoelectric conversion.

1) thermodynamics, 2) processing and 3) thermoelectrics

Self Preparation and Review

Related subjects

Notes for textbook
Lecture materials will be distributed.

Notes for reference

Goals to be achieved
It aims at acquiring the broad knowledge of research and development by learning about the recent research and development in various fields.

Evaluation of achievement

The reports or tests will be set in each categories.
The result is evaluated from the sum of those marks.
Grades: A:80-100, B:65-79, C:55-64.

Examination
HERHR P ICIEAIBITHAL

None during exam period

Details of examination

Other information

Photonics: Mitsuo Fukuda: fukuda@ee.tut.ac jp

Spin electronics: Hironaga Uchida: uchida@ee.tut.ac jp
Caloritronics: Yuuichi Nakamura: nakamura@ee.tut.ac jp

Reference URL

Office hours
Please make an appointment via e—mail.

Relations to attainment objectives of learning and education

Key words
spin electronics, photonics, processing, thermoelectrics.
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(D52030020)Advanced Electronic Materials 2[Advanced Electronic Materials 2]

Subject name[English] Advanced Electronic Materials 2[Advanced Electronic Materials 2]
Schedule number D52030020 Subject area Electrical and | Required or | Elective
Electronic elective
information
Engineering
Time of starting a course Spring Day of the | Thu.3~3 Credit(s) 2
week , period
Faculty Graduate Program for Doctoral Degree Subject grade | 1~
Department Offered Beginning D1
grade
Charge teacher | #2A E&E, AU & Atsunori Matsuda, Takeshi Ishiyama
name[Roman alphabet
mark]
Numbering ELC_DOC74025

Objectives of class
Objectives of this subject are to understand the advanced aspects on functional materials, photonics, electrodics, spin electronics, and also to
have overall knowledge on the latest technologies on these physical phenomena.

Contents of class
“Advanced Electronic Materials 2 is composed of four advanced topics of functional materials, photonics, electrodics, and spin electronics,
which will be delivered for three times for each by four professors whose expertise lie on the individual categories.

The category of “Functional materials” is made to learn preparation, characterization and applications of functional materials for electrochemical
devices. The contents are Functional materials for ionis including all-solid—state—Li—ion battery and advanced intermediate—temperature fuel cell.

The category of “electrodics” is electrochemical reaction on electrode. The contents are 1) fundamentals of thermodynamics in aqueous
solution, 2) fundamental of electrical double layer 3) fundamental of adsorption, 4) fundamentals of electrochemical reaction, and 5) applications of
chemical sensor.

The category of “photonics” is devoted to the understanding of interactions
between photon (light wave) and materials based on the quantum theory and also to industrial applications of photonic devices. 1) Optoelectronic
devices, 2) optical processes in semiconductors and exciton, 3) nanomaterial.

The category of “spin electronics” covers a wide area from fundamentals to applications of magnetic materials and magnetics. 1) Origin of
magnetics, 2) Soft and hard magnetic materials, 3) Major applications of magnetics and magnetic materials, 4) Interaction phenomena among spins
and various physical quantities, 5) Micro—-magnetic devices and systems, 6) Spintronics and spin photonics

Self Preparation and Review
Students must perform their preparation and review of this subject based on the course materials with following the instruction of the teachers.

Related subjects
Physics for Electronics, Analysis of Inorganic Materials, Advanced Materials for Electronics, Functional Materials for Optical Applications,

Notes for textbook

None
Reference1 Book title Fuel Cells ISBN 978-1-4614-
5784-8
Author Klaus—Dieter Kreuer | Publisher | Springer Publish year | 2013
Reference2 Book title Solid State Ionics for Batteries ISBN 978-4-431-
24974-0
Author Tsutomu Minami et al | Publisher | Springer Publish year | 2005

Notes for reference
None

Goals to be achieved
(1) To understand fundamental aspects on functional materials, photonics, electrodics and spin electronics.
(2) To get the knowledge on the latest technologies on these physical phenomena.

Evaluation of achievement
The final evaluation will be the sum of four categories (25%); functional materials, photonics, electrodics, spin electronics.

Examination
LR— TR
By report

Details of examination
Taking examination and submission of report will be explained and required by the teachers during their classes.

Other information
Functional materials; Atsunori Matuda : matsuda@ee.tut.acjp
Electrodics; Toshiaki Hattori : thattori@ee.tut.ac.jp
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Photonics; Takeshi Ishiyama: ishiyama@ee.tut.ac,jp
Spin electronics: Hiroyuki Takagi : takagi@ee.tut.acjp

Reference URL
http://www.ee.tut.ac jp/material

Office hours
one hour after every classes

Relations to attainment objectives of learning and education

Key words
functional materials, photonics, spin electronics, ionics, micro—optics, electrodics
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(D52030030)Advanced Electrical Systems 1[Advanced Electrical Systems 1]

Subject name[English] Advanced Electrical Systems 1[Advanced Electrical Systems 1]
Schedule number D52030030 Subject area Electrical and | Required or | Elective
Electronic elective
information
Engineering
Time of starting a course Spring Day of the week , | Mon.2~2 Credit(s) 2
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | &EJI| /&5, #HF ET, i EM Hirofumi Takikawa, Yoji Sakurai, Naohiro Hozumi
alphabet mark]
Numbering ELC_DOC73025

Objectives of class

This lecture is implemented as an introduction to electrical energy systems and intended for students and other engineering disciplines. It is
being useful as reference and self—study guide for the professional dealing with this important area. There are following three sub courses to
choose from.

This lecture is implemented as an introduction to electrical energy systems and intended for students and other engineering disciplines. It is
being useful as reference and self—study guide for the professional dealing with this important area. There are following three sub courses to
choose from.

Contents of class

Sub Course 1

1. Generation and control of various plasmas

2. Characteristics and diagnostics of plasma

3. Applications of functional plasma and trends
Sub Course 2

1. Li-ion and Post Li—ion Batteries

2. Materials for Advanced Batteries

3. Modern Aspects of Electrochemical Energy Conversion Devices
Sub Course 3

1. Ultrasonic techniques for medical use

2. Diagnosing techniques for industrial use

3. Assessment for high voltage insulation system
Sub Course 1

1. Generation and control of various plasmas

2. Characteristics and diagnostics of plasma

3. Applications of functional plasma and trends
Sub Course 2

1. Li-ion and Post Li—ion Batteries

2. Materials for Advanced Batteries

3. Modern Aspects of Electrochemical Energy Conversion Devices
Sub Course 3

1. Ultrasonic techniques for medical use

2. Diagnosing techniques for industrial use

3. Assessment for high voltage insulation system

Self Preparation and Review

Related subjects
Basic electrical power engineering course is prerequisite.
Basic electrical power engineering course is prerequisite.

Notes for textbook
Materials will be prepared by the lecturer.

(Reference)

(1) E. Kuffel, W. Zaengel and J. Kuffel: High Voltage Engineering (Newnes), (2) D. Linden: Handbook of Batteries (McGraw—Hill), (3) J. Larminie
and A. Dicks: Fuel Cell Systems Explained (Wiley)

Materials will be prepared by the lecturer.

(Reference)
(1) E. Kuffel, W. Zaengel and J. Kuffel: High Voltage Engineering (Newnes), (2) D. Linden: Handbook of Batteries (McGraw—Hill), (3) J. Larminie
and A. Dicks: Fuel Cell Systems Explained (Wiley)

Notes for reference

Goals to be achieved
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Evaluation of achievement
Marks are based on reports(100%)
Marks are based on reports(100%)

Examination
L R—+ TR
By report

Details of examination

Other information

Office, Tel and E-mail:

Sakurai: C—305, 0532-44-6722, sakurai@ee.tut.ac.jp

Takikawa: C-311, 0532-44-6727, takikawa@ee.tut.ac jp

Hozumi: F2-304, F2-301, 0532-44-6934, hozumi@icceed.tut.ac jp
Office, Tel and E-mail:

Sakurai: C-305, 0532-44-6722, sakurai@ee.tut.ac.jp

Takikawa: C-311, 0532-44-6727, takikawa@ee.tut.ac jp

Hozumi: F2-304, F2-301, 0532-44-6934, hozumi@icceed.tut.ac jp

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D52030040)Advanced Electrical Systems 2[Advanced Electrical Systems 2]

Subject name[English] Advanced Electrical Systems 2[Advanced Electrical Systems 2]
Schedule number D52030040 Subject area Electrical and | Required or | Elective
Electronic elective
information
Engineering
Time of starting a course Fall Day of the | Wed.2~2 Credit(s) 2
week , period
Faculty Graduate Program for Doctoral Degree Subject grade | 1~
Department Offered Electrical and Electronic information Engineering Beginning D1
grade
Charge teacher | ZEM Z1T, fEMA =5, ¥ £ ZF{E Yoshiyuki Suda, Ryoji Inada, Yoshinobu Murakami
name[Roman alphabet
mark]
Numbering ELC_DOC73025

Objectives of class

This lecture is implemented as an introduction to electrical energy systems and intended for students and other engineering disciplines. It is being
useful as reference and self-study guide for the professional dealing with this important area. There are following three sub courses to choose
from.

This lecture is implemented as an introduction to electrical energy systems and intended for students and other engineering disciplines. It is being
useful as reference and self—study guide for the professional dealing with this important area. There are following three sub courses to choose
from.

Contents of class

Sub Course 1(Y. Suda)

1. Fundamental concept of electrical energy engineering

2. Three—phase systems

3. Power electronics

Sub Course 2(R. Inada)

1. Introduction of Electrochemical Energy Conversion Devices
2. Fundamentals of Electrochemical Energy Conversion Devices
3. Lithium=Ion Secondary Batteries (1)

4. Lithium-Ion Secondary Batteries (2)

5. Recent Trend in Electrochemical Energy Conversion Devices
Sub Course 3(Yo. Murakami)

1. Introduction of Electric Energy Systems (1 week)

2. High Voltage Engineering and Electrical Insulation (2 week)

3. Fundamental Measurement and Its Properties of Dielectrics and Electrical Insulating Materials(2 week)
Sub Course 1(Y. Suda)

1. Fundamental concept of electrical energy engineering

2. Three—phase systems

3. Power electronics

Sub Course 2(R. Inada)

1. Introduction of Electrochemical Energy Conversion Devices
2. Fundamentals of Electrochemical Energy Conversion Devices
3. Lithium—Ion Secondary Batteries (1)

4. Lithium-Ion Secondary Batteries (2)

5. Recent Trend in Electrochemical Energy Conversion Devices
Sub Course 3(Yo. Murakami)

1. Introduction of Electric Energy Systems

2. High Voltage Engineering and Electrical Insulation

3. Fundamental Properties of Dielectrics and Electrical Insulating Materials.

Self Preparation and Review

Related subjects
Basic electrical power engineering course is prerequisite.
Basic electrical power engineering course is prerequisite.

Notes for textbook
Materials will be prepared by the lecturer.
Materials will be prepared by the lecturer.

Referencel Book title Fuel Cell Systems Explained ISBN
Author J. Larminie and A. | Publisher Wiley Publish year
Dicks
Reference2 Book title Lithium Ion Batteries: Science and Technologies ISBN
Author M. Yoshio, R.J. Brodd | Publisher Springer—Verlag Publish year
and A. Kozawa
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Reference3d Book title

High Voltage Engineering

ISBN

Author

E. Kuffel, W. Zaengel
and J. Kuffel

Publisher

Newnes

Publish year

Notes for reference

Goals to be achieved

Evaluation of achievement
Marks are based on examinations(100%).
Marks are based on examinations(100%).

Examination
EHFBREER

Examination

Details of examination

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D52030050)Advanced Microelectronics 1[Advanced Microelectronics 1]

Subject name[English]

Advanced Microelectronics 1[Advanced Microelectronics 1]

Schedule number D52030050 Subject area Electrical and | Required or | Elective
Electronic elective
information
Engineering
Time of starting a course Fall Day of the week, | Wed.1~1 Credit(s) 2
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Electrical and Electronic information Engineering Beginning grade D1
Charge teacher name[Roman | M FIEA, AJIl EE, BO EA, B —i& Kazuaki Sawada, Yasuhiko Ishikawa, Hiroto Sekiguchi,
alphabet mark] Kazuhiro Takahashi
Numbering ELC_DOC74025

Objectives of class

From the viewpoint of deep understanding of advanced microelectronics, physics of semiconductors including material design and an example of

latest device will be lectured.

From the viewpoint of deep understanding of advanced microelectronics, physics of semiconductors including material design and an example of

latest device will be lectured.

Contents of class
a) Physics and Properties of Semiconductors
Crystal growth and device processing
Energy band engineering
Alloy semiconductor
Strain effect
Superlattice
Carrier transport phenomena
Tummeling effect
b)Metal-Semiconductor Contacts
Schottky barrier
Current transport processes
Ohmic contact

c) Integrated circuits
device processing
MEMS/NEMS
Latest MOS FETs
Current topics in IC/MEMS
a) Physics and Properties of Semiconductors
Crystal growth and device processing
Energy band engineering
Alloy semiconductor
Strain effect
Superlattice
Carrier transport phenomena
Tummeling effect
b)Metal-Semiconductor Contacts
Schottky barrier
Current transport processes
Ohmic contact

c) Integrated circuits
device processing
MEMS/NEMS
Latest MOS FETs
Current topics in IC/MEMS

Self Preparation and Review

Related subjects

The basic knowledge on the quantum mechanics, thermodynamics, and electronics are desirable.

Semiconductor Physics, Master course

The basic knowledge on the quantum mechanics, thermodynamics, and electronics are desirable.

Semiconductor Physics, Master course

Notes for textbook
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Physics of Semiconducotr Devices
S.M.Sze, Willy
Physics of Semiconducotr Devices
S.M.Sze, Willy

Notes for reference

Goals to be achieved

(1) To understand fundamental aspects on microelectronics, and physics of semiconductors including material design.
(2) To get the knowledge on the latest technologies on microelectronics.

(1) To understand fundamental aspects on microelectronics, and physics of semiconductors including material design.
(2) To get the knowledge on the latest technologies on microelectronics.

Evaluation of achievement
Reports (100%)
Reports (100%)

Examination
LR—hTEE
By report

Details of examination

Other information

K. Sawada (C-605)
sawada@ee.tut.ac jp
ext. 6739

Y. Ishikawa (C-607)
ishikawa@ee.tut.ac.jp
ext. 6741

H. Sekiguchi (C-610)
sekiguchi@ee.tut.ac.jp
ext. 6744

K. Takahashi (C—606)
takahashi@ee.tut.ac jp
ext. 6740

K. Sawada (C-605)
sawada@ee.tut.ac jp
ext. 6739

Y. Ishikawa (C-607)
ishikawa@ee.tut.acjp
ext. 6741

H. Sekiguchi (C-610)
sekiguchi@ee.tut.acjp
ext. 6744

K. Takahashi (C—606)
takahashi@ee.tut.ac jp
ext. 6740

Reference URL

http://www.tut.ac jp/english/introduction/02EE .pdf
(department)

http://www.int.ee tut.ac.jp/

(devision)

http://www.tut.ac jp/english/research/research_highlights.html
(research activities)

http://www.tut.ac jp/english/introduction/02EE .pdf
(department)

http://www.int.ee tut.ac.jp/

(devision)

http://www.tut.ac jp/english/research/research_highlights.html
(research activities)

Office hours
book an apopintment by e—mail, phone, etc.
book an apopintment by e—mail, phone, etc.

Relations to attainment objectives of learning and education

Key words
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(D52030060)Advanced Microelectronics 2[Advanced Microelectronics 2]

Subject name[English] Advanced Microelectronics 2[Advanced Microelectronics 2]
Schedule number D52030060 Subject area Electrical and | Required or | Elective
Electronic elective
information
Engineering
Time of starting a course Spring Day of the week , | Tue.2~2 Credit(s) 2
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | &R B4 WA &, AlEF Ml Akihiro Wakahara, Hiroshi Okada, Takeshi Kawano
alphabet mark]
Numbering ELC_DOC74025

Objectives of class
IR BT INARDI=D DB, T/AAREE, SRR TO R BB T HILEBIELT S,

To understand semiconductor physics, structure, design, and processing of advanced semiconductor devices.

Contents of class
COMBIFAIELEFD2DODHAMNSERINS, BIETIE pn HEE L MOS BEICETEZHE LUV EF )7 DIRSEWLIZOLTERS,
FEASNDBFYITDFAFTIVRIDNTHMN S, BFETIHZEDLUTHS1 DD VI X% Elective T3,

1. F/EET NA RO R B SO FHEE i (B H)
2 NURIVOZFYITEEFMRT AR (ER)
3. 5tif MEMS/NEMS %47 GATE5)

EBEICMATEESNERNICRYBL T —RREITAEIRET 5. PEIEEZAONTZREIC OV TOREHAR . EREBRET 5T /NI REH
AR EDEBICRYMEA. TLELT—2avETS,

This subject consists of two parts. The first half begins by introducing majority— and minority—carrier behavior in fundamental pn—junction and
MOS structures. Injected minority carrier dynamics in semiconductors is also included. On the latter half, student choose one from following
three topics.

1. Fabrication and characterization technology for Nanosturecture devices (Prof. Okada)
2. Band engineering and quantum effect devices (Prof. Wakahara)
3. MEMS/NEMS technology(Prof. Kawano)

Adding to lectures by professors, in this subject, a case study is also conducted. Namely, students are required to give a presentation on
researches on the given topics, and on design of devices that satisfies required specifications.

Self Preparation and Review

Related subjects
Master’s course: Semiconductor physics 2

Master’s course: Semiconductor physics 2

Notes for textbook
S.M.Sze, Physics of Semiconductor Devices (Wiley)

BETHSEXEOT — 2. BRGLETERTEMT 5,
S.M.Sze, Physics of Semiconductor Devices (Wiley)

Related references, data, printed matters will be given in the class.

Notes for reference

Goals to be achieved

13 ERIZB T 5EARNGMBEZERCERL, EANLGFERT NI RO EREZE L REFZEICHRATESLIL

2. EZoN-ERABREFETIHLERTNAROERENERIHTHENTEEIE

3. BALNhZhEVIRERAEL., BEETEHIL

You will be able to:

1. Deeply understand fundamental phenomena in semiconductors, and explain operation principle of basic semiconductor devices to master
course students.

2. Design a essential part of semiconductor devcie that satisfies the given specification.

3. Investigate on given topics, and give a lecture on this.
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Evaluation of achievement
F—RAETAORRABEDTERETEHET 5.

Achievenemt of lectures of the case study, and writing research reports.

Examination

Z Dt
Other

Details of examination
FHEE A (S DOWTIEBER D T THRTRT 5,

Qualification will be directed in the class.

Other information

Elective [CBRLCIE T RN HKE(CaVFIMT BT L,

Z[RABE :C-608 wakahara[at]ee.tut.ac jp
[E ;% :C-303B okadalat]ee.tut.ac.jp
A EFMI 1 : C-603 kawano[at]ee.tut.ac.jp

Before choosing a sub—course, contact to following professors

Akihiro Wakahara:C—608 wakahara[at]ee.tut.ac.jp
Hiroshi Okada: C—-303B okada[at]ee.tut.ac.jp
Takeshi Kawano: C-603 kawano[at]ee.tut.ac.jp

Reference URL
http://www.int.ee.tut.ac jp
http://www.eiiris.tut.ac jp
http://www.int.ee.tut.ac jp
http://www.eiiris.tut.ac jp

Office hours

Relations to attainment objectives of learning and education

Key words
Solid—state electronics, semiconductor physics, laser diode, low—dimensional quantum devices
Solid—state electronics, semiconductor physics, laser diode, low—dimensional quantum devices
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(D52030070)Advanced Information and Communication Systems 1[Advanced Information and Communication Systems 1]

Subject name[English] Advanced Information and Communication Systems 1[Advanced Information and Communication
Systems 1]
Schedule number D52030070 Subject area Electrical and | Required or | Elective
Electronic elective
information
Engineering
Time of starting a course Fall Day of the week , | Mon.2~2 Credit(s) 2
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Electrical and Electronic information Engineering Beginning grade D1
Charge teacher name[Roman | X #, L/ FFE, A HIE Takashi Ohira, Hideyuki Uehara, Keigo Takeuchi
alphabet mark]
Numbering ELC_DOC75025

Objectives of class

Students select one course from the following three courses:

A first course is intended for learning how to design microwave circuits needed for advanced wireless communication systems and wireless
power transmission systems. The distributed constant element theory is addressed to characterize linear circuits at high frequencies. Based on
this technique, students challenge synthesis of a variety of microwave signal and power processing functions.

A second course is intended for learning mainly medium access control, multi—hop communications and other topics related to wireless
networks. Students are required to give solutions of the problems which cause performance degradation.

The last course is intended for learning point—to—point communication systems, multiuser communication systems, and multiple—input multiple—
output (MIMO) systems in the physical layer of wireless communications. Students challenge a unified understanding of existing advanced
schemes in wireless communications.

Contents of class

Course 1 provided by Prof. Ohira:
1. Transmission lines

2. Scattering matrix

3. Mizuhashi Smith chart

Course 2 provided by Prof. Uehara:
1. Medium access control protocols
2. Multi-hop communications

3. Ad hoc and sensor networks

Course 3 provided by Prof. Takeuchi:

1. Point—to—point communication systems
2. Multiuser communication systems

3. MIMO systems

Self Preparation and Review

Related subjects

Course 1:

Deep understanding on electromagnetic field theory, linear passive and reciprocal circuit theory, and sophisticated experience on complex and
matrix mathematics are prerequisite.

Course 2:
The students who will take this course are supposed to have sufficient knowledge about the following; wireless digital modulation and
demodulation, radio propagation characteristic, signal processing, probability, random variables and stochastic process.

Course 3:
Basic understanding on modulation/demodulation, signal processing, probability theory, and information theory are prerequisite.

Notes for textbook
Course 1: Lecture on the blackboard without resorting to textbooks.

Course 2: Instruct in 1st class.

Course 3: Same as Course 2.

Notes for reference

Goals to be achieved

Course 1:

— Understand the distributed constant elements and concept of scattering matrix.

— Derive frequency responses on linear RF circuits exploiting Mizuhashi Smith chart.
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— Characterize various kinds of high frequency functional circuits and compose them based upon given specifications.

Course 2:

— Understand the mechanism of medium access control and multi—hop communications
- Understand the characteristics of ad hoc and sensor networks

— Present a solution or a new application for the above

Course 3:

— Understand the concept of detection, diversity, and channel uncertainty in point—to—point communication systems.
— Understand resource allocation and interference management in multiuser communication systems.

— Understand statistical channel models and basic multiuser detection schemes in MIMO systems.

Evaluation of achievement
Course 1: Marks are based on the final test.

Course 2: Marks are based on reports and presentations.

Course 3: Marks are based on reports and tests.

Examination
EHFHBREER

Examination

Details of examination

Other information
For e-mail address information, visit http://www.comm.ee.tut.ac.jp/

Reference URL
http://www.comm.ee.tut.acjp/

Office hours
Appoint a time slot via email

Relations to attainment objectives of learning and education

Key words
microwave, circuit, electromagnetic field, Smith chart, scattering matrix, distributed constant element, wireless networks, medium access
control, multi—-hop, wireless communications, modulation/demodulation, MIMO
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(D52030080)Advanced Information and Communication Systems 2[Advanced Information and Communication Systems 2]

Subject name[English] Advanced Information and Communication Systems 2[Advanced Information and Communication
Systems 2]
Schedule number D52030080 Subject area Electrical and | Required or | Elective
Electronic elective
information
Engineering
Time of starting a course Spring Day of the week , | Mon.3~3 Credit(s) 2
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | 1JIl E—, A% & Shuichi Ichikawa, Masaya Tamura
alphabet mark]
Numbering ELC_DOC75025

Objectives of class
This lecture introduces some advanced topics on (1) computer system engineering and (2) analog filters. The details are given below.

Contents of class

The topics of item (1) include the following items:

1. Parallel and High—performance computing,

2. Parallel and High—performance computer architecture,

3. Custom computing circuit, special-purpose computing system.

The topics of item (2) include the following items:
1. Analog filter consisting of passive components
2. Design of microwave filter used in wireless communications
3. Fusion of microwave filter and one’s expertise

Self Preparation and Review

Related subjects

The students who register for this lecture must have studied the Advanced Electronic Information System 1 and 2 (Ichikawa, Tamura) in master
course program, or its equivalent.

All courses taken at other universities must be approved by the lecturers before registering for this course.

Notes for textbook
Course materials and references are shown by lecturers.

Notes for reference

Goals to be achieved
The students are required to obtain the advanced knowledge on the above—mentioned items for their research activities in doctoral program.

Evaluation of achievement
There will be assignments for the topics shown above; course grades will be the average of these assignments.
Attendance to all lectures is compulsory; the absence without permission will result in a substantial penalty.

Examination
LR—CRIE
By report

Details of examination

Other information
Ichikawa, Room C—-404, ichikawa@tut.jp
Tamura, Room C-405, tamura@ee.tut.ac jp

Reference URL
Ichikawa http://meta.ccs.ee.tut.acjp/ ichikawa/index—e.html
Tamura http://www.comm.ee.tut.ac jp/em/index_en.html

Office hours
Please make an appointment via e—mail.

Relations to attainment objectives of learning and education

Key words
(1) computer system, high performance computing (2) analog filter, microwave
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(D52030090)Methodology of R & D[Methodology of R & D]

Subject name[English] Methodology of R & D[Methodology of R & D]
Schedule number D52030090 Subject area Electrical and | Required or | Elective
Electronic elective
information
Engineering
Time of starting a course Spring Day of the week , | Tue.3~3 Credit(s) 2
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | S2R#HFEE R 2kei kyomu lin-S
alphabet mark]
Numbering ELC_DOC78025

Objectives of class
The class aims to provide a basic understanding of R&D methodology related to the electrical and electronic information engineering for the
research work of his/her doctor thesis.

Contents of class
The class provides some fundamental tips to conduct R&D work effectively. Contents of the class depend on the supervisor. To be announced
by individual supervisors.

Self Preparation and Review

Related subjects

Notes for textbook
Reference and material will be available from the supervisor.

Notes for reference

Goals to be achieved
To acquire the ability of identifying and formulating research problem, planning and implementing specific research tasks, troubleshooting and
communicating outcomes.

Evaluation of achievement
Coursework and presentation are evaluated generally.

Examination
HERHR P ICIEAIBITHAL

None during exam period

Details of examination

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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International Doctoral
Degree Program
Computer Science and

Engineering



Code No.

D53010010

D53010020

D53010050

D53010070

D53030080

D53030090

D53030130

D53030140

D53030150

D53030170

D53030190

D53030200

D53030210

D53030220

D53030230

D53030240

International Doctorial Degree Program
Computer Science and Engineering

Subject Name

Seminar on Computer Science and Engineering 1
Seminar on Computer Science and Engineering 2
Seminar on Interdisciplinary Research

Ethics for Researchers

Pattern Information Processing

Molecular Simulation

Robotics Intelligence 1

Robotics Intelligence 2

Web Data Engineering, Advanced 1

Biological Information System Engineering 1

Advanced Complex Systems and Intelligent Informatics 1
Advanced Complex Systems and Intelligent Informatics 2
Computer Network Engineering 1

Computer Network Engineering 2

Advanced Statistical Natural Language Processing

Computers and Education, Advanced
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215

216

218

219

221

222

223

225

228

230

231

232

234

236

237



(D53010010)Seminar on Computer Science and Engineering 1[Seminar on Computer Science and Engineering 1]

Subject name[English] Seminar on Computer Science and Engineering 1[Seminar on Computer Science and Engineering 1]
Schedule number D53010010 Subject area Computer Required or | Required

Science and | elective

Engineering
Time of starting a course Year Day of the week, | Intensive Credit(s) 4

period

Faculty Graduate Program for Doctoral Program Subject grade 1~
Department Offered Computer Science and Engineering Beginning grade D1
Charge teacher name[Roman | S3RHIHFEE, SE3RHIFEEE — 23kei kyomu lin-S, 3kei kyomu lin-S2
alphabet mark]
Numbering CMP_DOC71015

Objectives of class

BHMREINEETIERZICHATIREROEMBEBRGFICKBICLIRAMOEMBER) ERKR T I8N, HSUIC. TOHMBEREE
iR A, BEE-IETEARENEES,

The course is intended for students to study basic materials in depth, related to his/her research subjects in computer science and
engineering.

It is also aimed for students to acquire various skills, required in general research work, such as those for oral presentation, and technical
discussion and writing.

Contents of class

BEMNMEET HREMDEMIER $FICHEBICLDRAHDOEMIBFR) IOV TEBLIZEZAZHBAT 5,

HEEBMBERONBEORR ., BE, A, B I0ETIHERITOVTEEREZETS,

While specific contents depend on the research areas students are involved in, it is usually the case for students to read relevant
textbooks/research papers and report on them, as well as to present and discuss on the research work of their own.

Self Preparation and Review
HENEETIRAICEL, TE-EEFE1TI,

Consult with your advisor.

Related subjects
REHBICHVEDERIEL,

Consult with your advisor.

Notes for textbook
REHBICHVEDERIEL,

Consult with your advisor.

Notes for reference

Goals to be achieved

(N RERDEMDFOEXHNEETE, LAY TERATES,

(2) HATREREBO R XA ERTE EXTE S,

(3) X DIFEMBHEEMNTES,

() BREVSREALIILTOFRIZENTES,

(B)ERDODFREEMEVSEATERETES,

(1) To understand English literature on state—of-the—art areas of expertise, and to explain clearly.
(2) To interpret technical information written in English, and to write such information in English.
(3) To make a standard construction of a technical paper.

(4) To provide information by oral presentation.

(5) To point out the lack of information by questions.

Evaluation of achievement

HMEROFERICAIT BN, HTEROERE. HAOAE. BRA~NDOEE. BRNOSMOKTFENREMICIEEHRENHIET
60

Will be evaluated by taking into accout various factors overall, such as technical explanation, question answering, discussion involvements and
so on.

Examination
SERHAR P ICIX A ETHAELY

None during exam period

Details of examination
FELR—MOTLET—av T/ DVWTEET 5.

Your supervisor will evaluate your presentation and your reports.

Other information

Reference URL

Office hours
REHBICRVEDHESIEL,

Consult with your advisor.

Relations to attainment objectives of learning and education

Key words
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(D53010020)Seminar on Computer Science and Engineering 2[Seminar on Computer Science and Engineering 2]

Subject name[English] Seminar on Computer Science and Engineering 2[Seminar on Computer Science and Engineering 2]
Schedule number D53010020 Subject area Computer Required or | Required

Science and | elective

Engineering
Time of starting a course Year Day of the week, | Intensive Credit(s) 1

period

Faculty Graduate Program for Doctoral Program Subject grade 2~
Department Offered Computer Science and Engineering Beginning grade D2
Charge teacher name[Roman | S3RHIHFEE, SE3RHIFEEE — 23kei kyomu lin-S, 3kei kyomu lin-S2
alphabet mark]
Numbering CMP_DOC71015

Objectives of class

BHMREINEETIERZICHATIREROEMBEBRGFICKBICLIRAMOEMBER) ERKR T I8N, HSUIC. TOHMBEREE
iR A, BEE-IETEARENEES,

The course is intended for students to study basic materials in depth, related to his/her research subjects in computer science and
engineering.

It is also aimed for students to acquire various skills, required in general research work, such as those for oral presentation, and technical
discussion and writing.

Contents of class

BEMNMEET HREMDEMIER $FICHEBICLDRAHDOEMIBFR) IOV TEBLIZEZAZHBAT 5,

HEEBMBERONBEORR ., BE, A, B I0ETIHERITOVTEEREZETS,

While specific contents depend on the research areas students are involved in, it is usually the case for students to read relevant
textbooks/research papers and report on them, as well as to present and discuss on the research work of their own.

Self Preparation and Review
HENEETIRAICEL, TE-EEFE1TI,

Consult with your advisor.

Related subjects
REHBICHVEDERIEL,

Consult with your advisor.

Notes for textbook
REHBICHVEDERIEL,

Consult with your advisor.

Notes for reference

Goals to be achieved

(N RERDEMDFOEXHNEETE, LAY TERATES,

(2) HATREREBO R XA ERTE EXTE S,

(3) X DIFEMBHEEMNTES,

() BREVSREALIILTOFRIZENTES,

(B)ERDODFREEMEVSEATERETES,

(1) To understand English literature on state—of-the—art areas of expertise, and to explain clearly.
(2) To interpret technical information written in English, and to write such information in English.
(3) To make a standard construction of a technical paper.

(4) To provide information by oral presentation.

(5) To point out the lack of information by questions.

Evaluation of achievement

HMEROFERICAIT BN, HTEROERE. HAOAE. BRA~NDOEE. BRNOSMOKTFENREMICIEEHRENHIET
60

Will be evaluated by taking into accout various factors overall, such as technical explanation, question answering, discussion involvements and
so on.

Examination
SERHAR P ICIX A ETHAELY

None during exam period

Details of examination
FELR—MOTLET—av T/ DVWTEET 5.

Your supervisor will evaluate your presentation and your reports.

Other information

Reference URL

Office hours
REHBICRVEDHESIEL,

Consult with your advisor.

Relations to attainment objectives of learning and education

Key words
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(D53010050)Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

Subject name[English] Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]
Schedule number D53010050 Subject area Computer Required or | Required

Science and | elective

Engineering
Time of starting a course Spring Day of the week, | Mon.3~3 Credit(s) 1

period

Faculty Graduate Program for Doctoral Program Subject grade 2~
Department Offered Beginning grade D2
Charge teacher name[Roman | S3RHUHFEE, BHEESEIZE R, SSRHFFEER —23kei kyomu lin—=S, kyoumu iinkai fukuiintyou,
alphabet mark] 3kei kyomu lin-S2
Numbering CMP_DOC71014

Objectives of class

New technologies are often developed from the combination of different disciplines. It is clear that successful interdisciplinary efforts require
mastery of specific competencies. This course will develop a student’ s scientific and technical knowledge in which researchers from different
disciplines. If such competencies are explicated, it might be possible to enhance researchers’ abilities to develop the next generation in
interdisciplinary scholarship.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

New technologies are often developed from the combination of different disciplines. It is clear that successful interdisciplinary efforts require
mastery of specific competencies. This course will develop a student’ s scientific and technical knowledge in which researchers from different
disciplines. If such competencies are explicated, it might be possible to enhance researchers’ abilities to develop the next generation in
interdisciplinary scholarship.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

Contents of class

In this seminar, doctoral course student of 2nd year will make a presentation to other D2 students of different research fields, in order to
obtain the research ability to integrate varieties of research fields. See the schedule.

1) Presentations

In this class, each student will make a presentation to other students of different research fields.

So the student who do the presentation will prepare the outline for approximately 2 pages (A4) , and make a power—point.

*Supervisor will come and check his student’s presentation, if available.

2) Title and abstract of presentation

Not only D2 students, but also other students are welcome to attend the presentation.

So please submit the title and abstract (200 words) 3 weeks before your presentation to Academic Affairs Division.
We will post it on the bulletin board inside the campus.

3) Report you will submit

You will be requested to submit a report after each presentation to your supervisor. As an initial training to create a new research project,
students will work to make brief summary of a topic from other student’s research filed with the goal of creating research project. And
students will complete a research proposal that will be integrated from other scientific field and their own research filed.

4) Schedule of your presentation
Please check the schedule given before the semester begins.

5) Absence from the class
Basically, you have to attend every class.
If you need to take absence due to the sickness or conference, please discuss with your supervisor what you should do instead.

In this seminar, doctoral course student of 2nd year will make a presentation to other D2 students of different research fields, in order to
obtain the research ability to integrate varieties of research fields. See the schedule.

1) Presentations

In this class, each student will make a presentation to other students of different research fields.

So the student who do the presentation will prepare the outline for approximately 2 pages (A4) , and make a power—point.

*Supervisor will come and check his student’s presentation, if available.

2) Title and abstract of presentation

Not only D2 students, but also other students are welcome to attend the presentation.

So please submit the title and abstract (200 words) 3 weeks before your presentation to Academic Affairs Division.
We will post it on the bulletin board inside the campus.

3) Report you will submit
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You will be requested to submit a report after each presentation to your supervisor. As an initial training to create a new research project,
students will work to make brief summary of a topic from other student’s research filed with the goal of creating research project. And
students will complete a research proposal that will be integrated from other scientific field and their own research filed.

4) Schedule of your presentation
Please check the schedule given before the semester begins.

5) Absence from the class
Basically, you have to attend every class.
If you need to take absence due to the sickness or conference, please discuss with your supervisor what you should do instead.

Self Preparation and Review
HLEMNEETINAEICEL. FF-EEE1TS,

Consult with your advisor.

Related subjects
BEZEICHLEHLESIL,

Consult with your advisor.

Notes for textbook
EEREICRVNEDLESIE,

Consult with your advisor.

Notes for reference

Goals to be achieved

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

Evaluation of achievement
Your supervisor will check your report, and submit your academic score to the member of Academic Affairs Committee at the end of semester.
Your supervisor will check your report, and submit your academic score to the member of Academic Affairs Committee at the end of semester.

Examination
SREEHIR P ICIXAIBTHAL

None during exam period

Details of examination
BREALR—LOTLETF—2aV [T/ DWTEHET 5,

Your supervisor will evaluate your presentation and your reports.

Other information

Reference URL

Office hours
BEKEICRLEDhESIL,

Your supervisor will evaluate your presentation and your reports.

Relations to attainment objectives of learning and education

Key words
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(D53010070)Ethics for Researchers[Ethics for Researchers]

Subject name[English] Ethics for Researchers[Ethics for Researchers]
Schedule number D53010070 Subject area Computer Required or | Required

Science and | elective

Engineering
Time of starting a course Spring1 Day of the week, | Wed.1~1 Credit(s) 1

period

Faculty Graduate Program for Doctoral Program Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | ZHFEEREIEER, R HE, L% K& kyoumu iinkai fukuiintyou, Kunihiko Hara, Miki Ueno
alphabet mark]
Numbering COM_DOC71014

Objectives of class

Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical problems; lead students to
think independently and exercise normative consciousness of research ethics through ethics education in research in accordance with goals of
scientific education and research and characteristics of individual research specialties.

Contents of class

* 1st week: Introduction, 1st module(”Research Misconduct”) in e-learning

* 2nd — 6th week: 2nd — 7th modules in e-learning

- 2nd week: “Ethical Issues in the Management of Data in Engineering Research”

- 3rd week: “Responsible Authorship”

- 4th week: “Ethical Issues in the Peer Review and Publication of Engineering Research” & “Collaborative Research in Engineering Fields”
- 5th week: “Whistleblowing and the Obligation to Protect the Public”

- 6th week: “Managing Public Research Funds”

* "7th week: Discussion with supervisor

* 8th week: make a final report

Self Preparation and Review
Students will need to refer to their textbook to prepare for and review each lesson.

Related subjects
Philosophy of Science and Technology, Ethics for Engineers

Notes for textbook

Notes for reference

For the Sound Development of Science ?The Attitude of a Conscientious Scientist

Japan Society for the Promotion of Science Editing Committee , MARUZEN PUBLISHING
2015 ISBN978-4-621-08938-5

(PDF : https://www.jsps.go.jp/j—kousei/data/rinri.pdf)

Goals to be achieved
To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding research ethics in
accordance with characteristics of each graduate student’ s research specialties.

Evaluation of achievement
[Evaluation method] Final exam(100%)
[Evaluation basis]
Those who take and pass the short test after each unit of e—learning contents will be evaluated with following basis.
A: Achieved all goals and obtained 80 points or higher (out of 100) as total score of exams
B: Achieved most goals and obtained 65 points or higher (out of 100) as total score of exams
C: Achieved more than half of specified goals and obtained 55 points or higher (out of 100) as total score of exams

Examination
LR—FCRIE
By report

Details of examination
By report

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,
Copyright, Professionalism
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(D53030080)Pattem Information Processing[Pattern Information Processing]

Subject name[English]

Pattern Information Processing[Pattern Information Processing]

Schedule number D53030080 Subject area Computer Science | Required or | Elective
and Engineering elective
Time of starting a course Spring Day of the | Tue.2~2 Credit(s) 2
week, period
Faculty Graduate Program for Doctoral Program Subject grade | 1~
Department Offered Beginning D1
grade
Charge teacher | &% I BA {R2Z Yasushi Kanazawa, Yasuyuki Sugaya
name[Roman alphabet
mark]
Numbering CMP_DOC72525

Objectives of class

This course involves fundamentals and advanced issues on image processing and computer vision.

This course involves fundamentals and advanced issues on image processing and computer vision.

Contents of class
[Kanazawa]

: Introduction

: Projective Geometry
: Epipolar Geometry

: Affine Projection

: Uncalibrated Stereo

: Structure from Motion
: Experiments

© N U AN =

[Sugayal]

9: Mathematical Introduction

10: Limits of Functions

11: Optimization of Functions

12: Least Squares

13: Advance of Least Squares

14: Non-linear Optimization
15: Maximum Likelihood

[Kanazawa]

: Introduction

: Projective Geometry
: Epipolar Geometry

: Affine Projection
: Uncalibrated Stereo
. Structure from Motion

© N U A WN =

: Experiments

[Sugayal

9: Mathematical Introduction

10: Limits of Functions

11: Optimization of Functions

12: Least Squares

13: Advance of Least Squares

14: Non-linear Optimization
15: Maximum Likelihood

3-D Reconstruction from Two Views

3-D Reconstruction from Two Views

Self Preparation and Review

The handouts are available via web page beforehand.
The handouts are available via web page beforehand.

Related subjects

Geometry, Linear Algebra, Statistics.
Geometry, Linear Algebra, Statistics.

Notes for textbook

- 219 -




Handouts will be prepared.
Handouts will be prepared.

Referencel Book title Multiple View Geometry in Computer Vision ISBN
Author RI. Hartley and A. | Publisher Cambridge Publish year 2000
Zisserman University Press
Reference2 Book title Computer Vision —— A Modern Approach —— ISBN
Author D.A. Forsyth and J. | Publisher Prentice Hall Publish year 2003
Ponce
Referenced Book title Guide to 3D Vision Computation ISBN
Author K. Kanatani, Y. Sugaya, | Publisher Springer Publish year 2016
and Y. Kanazawa

Notes for reference

Goals to be achieved

Understanding of the fundamentals and advanced issues on image processing and computer vision including:

— camera model,

— epipolar geometry,

— 3-D reconstruction from images,
— optimization

Understanding of the fundamentals and advanced issues on image processing and computer vision including:

— camera model,

— epipolar geometry,

— 3-D reconstruction from images,
— optimization

Evaluation of achievement

Grade will be determined by all submitted reports:
A: score >= 80

B: score >= 65

C: score >= 55

Grade will be determined by all submitted reports:
A: score >= 80

B: score >= 65

C: score >= 55

Examination
LR—TCRE
By report

Details of examination

Other information
Room F-404, Ext. 6888, Email: kanazawa@cs.tut.ac.jp (Yasushi Kanazawa)
Room C-507, Ext. 6760, Email: sugaya@iim.cs.tut.acjp (Yasuyuki Sugaya)

Room F-404, Ext. 6888, Email: kanazawa@cs.tut.ac.jp (Yasushi Kanazawa)
Room C-507, Ext. 6760, Email: sugaya@iim.cs.tut.acjp (Yasuyuki Sugaya)

Reference URL

http://www.img.cs.tut.ac.jp/
http://www.iim.cs.tut.ac.jp/
http://www.img.cs.tut.ac.jp/
http://www.iim.cs.tut.ac.jp/

Office hours

Relations to attainment objectives of learning and education

Key words
image processing, computer vision
image processing, computer vision
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(D53030090)Molecular Simulation[Molecular Simulation]

Subject name[English] Molecular Simulation[Molecular Simulation]
Schedule number D53030090 Subject area Computer Science | Required or | Elective
and Engineering elective
Time of starting a course Fall Day of the | Tue.5~5 Credit(s) 2
week, period
Faculty Graduate Program for Doctoral Program Subject grade | 1~
Department Offered Computer Science and Engineering Beginning D1
grade
Charge teacher | #%#% {75 Hitoshi Goto
name[Roman alphabet
mark]
Numbering CMP_DOC73125

Objectives of class

The objective of this class is to understand chemical, molecular biological and biophysical phenomena that can be solved by molecular simulation
technologies.

In achieving this objective, students will be required to attempt to acquire the elementary concepts in molecular mechanics (MM) method,
molecular dynamics (MD) method, molecular orbital (MO) method, and will learn about thermodynamic and electronic properties of small molecules
(drug candidate compunds and organic materials) and biopolymers (proteins, RNA and DNA).

Contents of class

Considering the preliminary knowledge of the participates in this class, some topics from the following things will be chosen to be learned.
(1) Outline of molecular simulation (1st week)

(2) Molecular mechanics (MM) method and local/grobal minimum search method (2nd and 3rd weeks)

(3) Molecular dynamics (MD) method and motion equation (4th and 5th weeks)

(4) Basis of quantum chemistry and molecular orbital (MO) method (6th, 7th and 8th weeks)

(5) Stereochemistry, statistical thermodynamics and measurement techniques (9th week)

(6) Analyses of chemical reaction and crystal structure of organic molecules (10 and 11th weeks)

(7) Biopolymer simulations and bioinformatics (12th and 13rd weeks)

(8) Chemoinformatics (machine learning) and molecular design theory (14th and 15th weeks)

Self Preparation and Review

Related subjects

Notes for textbook
documents distributed

Referencel Book title Introduction to Computational Chemistry, 3nd Ed. ISBN 978-1118825990

Author Frank Jensen Publisher Wiley Publish year 2016

Notes for reference

Goals to be achieved
The objective of this class is to understand chemical, molecular biological and biophysical phenomena that can be solved by molecular simulation
technologies.

Evaluation of achievement

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved 80% of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).
C: Achieved 60% of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

Examination
LK— TR
By report

Details of examination

Other information
Contact: F-307, {gotoh}@tut.jp

Reference URL
under construction

Office hours
Please check the schedule by E-mail in advance.

Relations to attainment objectives of learning and education

Key words
Molecular Mechanics, Molecular Dynamics, Quantum Chemistry, Quantum Mechanics, Chemoinformatics
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(D53030130)Robotics Intelligence 1[Robotics Intelligence 1]

Subject name[English] Robotics Intelligence 1[Robotics Intelligence 1]

Schedule number D53030130 Subject area Computer Science | Required or | Elective
and Engineering elective
Time of starting a course Spring1 Day of the | Tue.3~3 Credit(s) 1
week, period
Faculty Graduate Program for Doctoral Program Subject grade | 1~
Department Offered Beginning D1
grade
Charge teacher | =i# #if Jun Miura
name[Roman alphabet
mark]
Numbering CMP_DOC73225

Objectives of class

Fundamental and advanced issues in intelligent robotics will be discussed. Topics included are probabilistic sensor fusion te chniques (e.g., Kalman

filter and particle filter) and its application to mobile robot localization and mapping.

Contents of class

Week 1: Introduction to scene recognition and sensor fusion.
Week 2: Probability basic and Bayes filter.

Week 3: Kalman filter and its extensions.

Week 4: Nonparametric filters.

Week 5: Mobile robot localization.

Week 6: Mobile robot mapping.

Week 7: SLAM (Simultaneous Localization and Mapping).
Week 8: Presentations of students’ reports and conclusions.

Self Preparation and Review

Related subjects
Fundamental knowledge of linear algebra and probability theory is useful.

Notes for textbook
Handouts will be prepared. The main reference is shown below.

Referencel Book title Probabilistic Robotics

ISBN

978-0262201629

Author S. Thrun, W. Burgard, The MIT Press

D. Fox

Publisher

Publish year

2005

Notes for reference

Goals to be achieved
Understanding of the fundamentals of sensor fusion strategies and algorithms.

Evaluation of achievement
Grade will be determined by the presentation and the report.

Examination
LR—CRIE
By report

Details of examination

Other information
Room C—604, Ext. 6773, Email: jun.miura@tut.jp (Jun Miura)

Reference URL
http://www.aisl.cs.tut.ac jp/classes/robotics—and—informatics/
ID and password will be given at the class.

Office hours
Make an appointment beforehand by email.

Relations to attainment objectives of learning and education

Key words
Robotics

- 222 -




(D53030140)Robotics Intelligence 2[Robotics Intelligence 2]

Subject name[English]

Robotics Intelligence 2[Robotics Intelligence 2]

Schedule number D53030140 Subject area Computer Science | Required or | Elective
and Engineering elective
Time of starting a course Spring2 Day of the | Tue.3~3 Credit(s) 1
week, period
Faculty Graduate Program for Doctoral Program Subject grade | 1~
Department Offered Beginning D1
grade
Charge teacher | A 3% 5B Michio Okada
name[Roman alphabet
mark]
Numbering CMP_DOC73225

Objectives of class

RAWLTORTAORADERME R, WRIGRHMEARV D F KNS, HEWHEETH, HENTORYFOHEREGEITOVNTES.

Fundamental and advanced issues on social robotics will be discussed such as historical background of cognitive robotics, embodied cognition,

organizing social interaction and applications of social robots.

Contents of class

EENBEIROBYES .

— Historical background of cognitive robotics

— Situated cognition and biological-inspired robots
— Embodiment and social embeddedness

— Organizing social interaction in social robots

— Socially assistive robotics

- Presentation and discussion

— Historical background of cognitive robotics

— Situated cognition and biological—inspired robots
— Embodiment and social embeddedness

— Organizing social interaction in social robots

— Socially assistive robotics

— Presentation and discussion

Self Preparation and Review
HoMLOFEDHDSEXMMERRLET.

References on the class will be prepared.

Related subjects
Fundamentals of cognitive science.
Fundamentals of cognitive science.

Notes for textbook
NURT7IMNERELEY.

Handouts will be prepared.

Reference1 Book title Understanding Intelligence

ISBN

Author R. Pfeifer, C. Scheier Publisher

MIT Press

Publish year

2001

Notes for reference

Goals to be achieved

HEWTARYMNIEYT 2 ERNERZERT O CZERBRLET S,

— Historical background of cognitive robotics

— Situated cognition and biological-inspired robots
— Embodiment and social embeddedness

— Organizing social interaction in social robots

— Socially assistive robotics

Understanding of the fundamentals of social robotics including:
— Historical background of cognitive robotics
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— Situated cognition and biological—inspired robots

— Embodiment and social embeddedness

— Organizing social interaction in social robots

— Socially assistive robotics

Evaluation of achievement

TLEUT—LavtRBLR—FORETHES 5.

Grade will be determined by the presentations in the class and final report.

Examination
LR—hTEE
By report

Details of examination

Other information
Room F-402, Ext, 6886, Email: okada[at]tut.jp

Room F-402, Ext, 6886, Email: okada[at]tut.jp

(Michio Okada)

(Michio Okada)

Reference URL
http://www.icd.cs.tut.acjp/
http://www.icd.cs.tut.acjp/en/profile.html

Office hours
X.BEH, 14:30-16:00
Tuesday, 14:30-16:00

Relations to attainment objectives of learning and education

Key words

HEMORTAOR, BHMORT(ORX, HESHWHBETA

Social Robotics, Cognitive Robotics, Social Interaction
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(D53030150)Web Data Engineering, Advanced 1[Web Data Engineering, Advanced 1]

Subject name[English] Web Data Engineering, Advanced 1[Web Data Engineering, Advanced 1]
Schedule number D53030150 Subject area Computer Science | Required or | Elective
and Engineering elective
Time of starting a course Fall1 Day of the | Mon.1~1 Credit(s) 1
week, period
Faculty Graduate Program for Doctoral Program Subject grade | 1~
Department Offered Computer Science and Engineering Beginning D1
grade
Charge teacher | HEr K4t Masaki Aono
name[Roman alphabet
mark]
Numbering CMP_DOC72425

Objectives of class

AU a—Fvbk, ThbhHE Web EICIE, KREDT—2H B LZERK-ER-EHFSNATWS, COFIOHFRET—2EREL. IET S Web 71
T—2a B BEO Web 7T T—LavMTT—2%E0Y LY T ARMBEEITH>TETNS HFIC. COLSBEVT T—42%2ESRET
20E. TV —avENRT—RT 558 . W BATHD.
KEBEERTIE Web LT —2T7MLICHEHTFAMIFTTEL ER. BIHE. 3D ETIVEERRLEATATITRT BT —2REHM, HHEHE
Bift. REBIBEEOAVT IOV . THRARNIAZUY . T—ERA=2T . BREBLE, BHRRFFM. @R 25E- ISR TITRERS
NEMETHIBIES . VO VBITICRREIND Web IV J Hiflf. GO UVICEBEERMICEREZA T, RFOT AV (IR EfiEER T
%o

Day by day, a massive amount of data has been generated, accumulated, and updated on the Internet, where data include texts, images, sounds,
movies, 2D/3D shapes, numeric values, and their composites. Extracting important pieces of information is crucial in many Closed/Open Web
applications. The objectives of this lecture is to demonstrate the state—of-the art technologies in data science ranging from data representation,
data mining, text mining, natural language processing, information retrieval, information extraction, machine learning (including both unsupervised
and supervised learning with/without deep learning frameworks), based on fundamental data science technologies.

Contents of class

M IELOIN(T—AEARBEESO T IR ZOER)

(2) #E et EE B T H Al

(3) AR R (R, FBLlME. SEBET /L. RoaliE. 5Hib)

(H)Web YU OB EQAVTYRAZUTEET Web A= %

(5) HENELEE (V53R Y) | 5Tl

(6) #EMHYFEE (BlfF. 758) . 5HE

(DRVFAT 47 DL R, 8. T—T5—=J A

(8) I HRERER

(1) Introduction (Basics of Data Science including Data Representation)

(2) Statistics and Basic Machine Learning Technologies

(3) Information Retrieval (Search, Similarity, Language Model, Dimensional Reduction, Evaluations)
(4) Web Mining including Web Link Analysis and Content Mining

(5) Unsupervised Learning (Clustering), Evaluations

(6) Supervised Learning (Regression, Classification), Evaluations

(7) Multimedia Feature Extraction, Search, Classification, and Introduction to Deep Learning
(8) Final Exam

Self Preparation and Review

BERMBT—AA= T B (ER SO -HIBI ST -BIR ST VS RFVD ) ICEALTIE. B, PE-ETELTHEIE FIC. BEOHE
F Web R— T Python (Jupyter notebook) Z{E>1-B B HMEEmT 5D T, BN THLIEMIFELLY,

It is desirable to self-study as well as to review fundamental data mining techniques such as clustering, classification, and regression. It should be
noted that the knowledge on machine learning and multivariate analysis techniques such as principal component analysis is a prerequisite to this
class. It is recommended installing Python into your computer, because some of the lecture materials are assumed the knowledge of Python.

Related subjects

Notes for textbook
BEDERIL. http://www.kde.cs.tut.acjp/ aono/mylLecture.html TLART 5,
Materials for this class will be availlable at http://www.kde.cs.tut.acjp/ aono/myLecture.html.

Referencel Book title Information Retrieval, Implementing and Evaluating Search | ISBN 978-0-262-
Engines 02651-2
Author Stefan Buttcher, | Publisher MIT Press Publish year 2010

Charles L.A. Clarke,
Gordon V. Cormack

Reference2 Book title Data Mining and Analysis ISBN 978-0-521-
76633-3
Author Mohammed J. Zaki, | Publisher Cambridge Publish year 2014
Wagner Meira Jr. University Press
Reference3 Book title Data Mining Practical Machine Learning Tools and Techniques, | ISBN 978-0-12-
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Third Edition 374856-0
Author lan H. Witten, Eibe | Publisher Morgan Kaufmann Publish year 2011
Frank, and Mark A. Hall
Reference4 Book title Python Machine Learning ISBN 978-1-78355-
513-0
Author Sebastian Raschka Publisher PACKT Publishing Publish year 2016

Notes for reference
Referenceb
Book titleModern Information Retrieval, the concepts and technology behind search, Second Edition |
Author: Ricardo Baeza—Yates, Bertier Ribeiro—Neto
Publisher: Addison Wesley
ISBN:978-0-321-41691-9
Publish year:2011
Reference6
Book titlel Google's PageRank and Beyond ]
Author: Amy N. Langville, Carl D. Meyer
Publisher: Princeton University Press
ISBN:978-0-691-12202-1
Publish year:2006
Reference #5
Title:MModern Information Retrieval, the concepts and technology behind search, Second Edition |
Authors:Ricardo Baeza-Yates, Bertier Ribeiro—Neto
Publisher: Addison Wesley
ISBN:978-0-321-41691-9
Year:2011

Reference #6
Title: Google's PageRank and Beyond |
Authors:Amy N. Langville, Carl D. Meyer
Publisher: Princeton University Press
ISBN:978-0-691-12202-1
Year:2006

Goals to be achieved

(DT—BYAIVRT—EIAZVT (T—ERE ., TP PR RINDZE SN OERIRMHN BB TELIL
(2)FHRE (BREELE, XERF - ATATRE. BLE. V¥V OEBEMINEETELIL

() HEMFE (58, @RS, V5R2IV T BLVIZREBREE QOEB MM BB TELIL

(4)) DT Web R4 =V J M. BERIIT— 2B MEDO EBH M EETELIL

The following items have to be achieved:

1. Able to implement and apply fundamental data science (mining) technologies.

2. Able to understand fundamental technologies of information retrieval such as natural language processing, search performance measures,
feature extraction, and ranking methods such as language model

3. Able to understand basics of machine learning (classification, regression, clustering) and deep learning

4. Able to understand basics of Web link analysis, Wen content mining, Time series data mining

Evaluation of achievement

[RANELT, $RTOREICHELIBDICDE, FTEROKSICHEEFEET 5.

EHAFER 80 . FRRE 20 D EFTHET 5.

A: 80 Ll L, B: 65 mLLE, C:55 RLlE
In principle, for those who have attended all the classes, the credit will be given as follows:

Exercise (20%) and Final exam (80%)

A: (>=80), B: (>=65), C: (>= 55)

Examination
EHHBREEE

Examination

Details of examination

Other information
C-511, TEL: 6764, Email: aono@tut.jp
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Masaki Aono (C-511) aono@tut.jp

Reference URL
http://www.kde.cs.tut.ac.jp/ aono/myLecture.html

http://www.kde.cs.tut.acjp/ aono/myLecture.html

Office hours
FEHIIZ aono@tutjp FCEFA—ILTFHNEELZLE,

It is recommended that prior email appointment is preferable.

Relations to attainment objectives of learning and education

Key words
TR TERRNIA=ZUT  ERER. BHERHE . #RrE. ZFBFE

data and text mining, information retrieval, feature extraction, machine learning, deep learning
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(D53030170)Biological Information System Engineering 1[Biological Information System Engineering 1]

Subject name[English] Biological Information System Engineering 1[Biological Information System Engineering 1]

Schedule number D53030170 Subject area Computer Science | Required or | Elective
and Engineering elective
Time of starting a course Fall1 Day of the | Mon4~4 Credit(s) 1
week, period
Faculty Graduate Program for Doctoral Program Subject grade | 1~
Department Offered Computer Science and Engineering Beginning D1
grade
Charge teacher | {241 E1& Naohiro Fukumura
name[Roman alphabet
mark]
Numbering CMP_DOC73025

Objectives of class

MAHGBEHERRT DERDOBRVEAN—XLOBBEO OO ERNET I O—FOFEEERT D,

This course lectures on advanced studies on information processing in the nervous systems and computational models for motor controls of the

human movements.

Contents of class

1. BEERLERTLOAUMOF YTy
EEHEAOHERNTIO—F

2 EBEIIHOMNES XT L, A EEEHE

3—4. ErBEEB O ZEHIHET L

5—6. ErEEEIDEBGEETIL

7. EFDIEFHEBETIL

8. EHAFER

1. Introduction to the computational neuroscience in the motor control system

2. Information processing in the motor system of the brain

3-4. Motor control models of the human arm movements

5-6. Models for motor planning in the human arm movements

7. Models for motor planning in the human hand movements

8. Examination

Self Preparation and Review
BEEREERIC Dream Campus ICTTAMT A0 T, BELAFETITFVoAO—KRLTHLZE,

Lecture material is disclosed to Dream Campus system beforehand.

Related subjects
FERBME 2R (EL Fall) . SR T L-HNEERIZ4EHH (B L Fall)

Visual Perception and Cognition, Advanced System and Knowledge Scieces

Notes for textbook
EEEREEHIC Dream Campus ICTRAT A0 T, BEHAETITAYA—FLTHLZL,

Lecture material is disclosed to Dream Campus system beforehand, so you should download it.

Referencel Book title Human motor control ISBN

0123742269

Author David A. Rosenbaum | Publisher | Academic Publish year

2010

Notes for reference

Goals to be achieved

1) BHEEZ BRSNS 2O DOHERNLET TO—FDOFEEEHET D

2) EFDBEONGEEEERT HERLIEL R T LOFEEHEEIC DOV TEMET D

1) Understand the method of computational approach to reveal brain function

2) Understand the information processing system and learning function to achieve a skillful movement of the human

Evaluation of achievement

LiR—F50% JEBOILELT—32 50% EROEIAETREMICEMET S
AERBEETRTERLTEY, hOTAMLKR—FDOAEE A (100 SiFH) A 80 mLlE
B ERBEZEEONERLTEY, HhOTAMLKR—rDAEE A (100 MmiEm) AV 65 MLl b
C:ERMBEZEZEOWERLTEY, HhOTAMLIR—IDEF A (100 MiER) A 55 MLl E

Report 50% Final presentation 50%, A: 100—80, B: 79-65, C: 64-55, D (fail): 54-0

Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total point of report and final presentation, 80 or higher (out of 100 points).

B: Achieved 85 % of goals and obtained total point of report and final presentation, 65 or higher (out of 100 points).

C: Achieved 70 % of goals and obtained total point of report and final presentation, 55 or higher (out of 100 points).

Examination
LR— TR
By report

Details of examination

- 228 -




Other information

Reference URL

Office hours
Monday 16:20-17:50
Monday 16:20-17:50

Relations to attainment objectives of learning and education

Key words
ERER. EEBEFROE. —a—JILrvbT—Y FHER

Biological information, Motor Control System, Neural network, Computational theory
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(D53030190)Advanced Complex Systems and Intelligent Informatics 1[Advanced Complex Systems and Intelligent Informatics 1]

Subject name[English] Advanced Complex Systems and Intelligent Informatics 1[Advanced Complex Systems and Intelligent
Informatics 1]
Schedule number D53030190 Subject area Computer Required or | Elective
Science and | elective
Engineering
Time of starting a course Spring1 Day of the week, | Wed.3~3 Credit(s) 1
period
Faculty Graduate Program for Doctoral Program Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | #f# —3X Kazushi Murakoshi
alphabet mark]
Numbering CMP_DOC73125

Objectives of class

This course provides opportunities to learn the followings:

* Modeling and analysis on complex systems and learning systems,

* System theoretic analysis on complex systems and learning systems,

* Computer simulations and implications, and

* Implementation of complex systems and learning systems.

Recent topics on complex systems and learning systems will be also discussed in the course.

Contents of class

A. Introduction on complex dynamical systems
B. Dynamical systems

C. Complex networks and interactions

D. neural networks

E. Information Processing by complex systems
F. Learning algorithms

G. Biological systems and information processing

Self Preparation and Review

Related subjects
You must take the credits of “Complex Systems and Intelligent Informatics” in master course in advance.

Notes for textbook
No textbook.

Notes for reference

Goals to be achieved

Evaluation of achievement
Class performance (50%) and term—end report (50%)

Examination

Z D
Other

Details of examination

Other information
E-mail: muralat]tut.jp (replace [at] with @)
Room F-507, Ext. 6899

Reference URL

Office hours
After this class

Relations to attainment objectives of learning and education

Key words
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(D53030200)Advanced Complex Systems and Intelligent Informatics 2[Advanced Complex Systems and Intelligent Informatics 2]

Subject name[English] Advanced Complex Systems and Intelligent Informatics 2[Advanced Complex Systems and Intelligent
Informatics 2]
Schedule number D53030200 Subject area Computer Required or | Elective
Science and | elective
Engineering
Time of starting a course Spring2 Day of the week, | Wed.3~3 Credit(s) 1
period
Faculty Graduate Program for Doctoral Program Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | HH #F#E Yoshiteru Ishida
alphabet mark]
Numbering CMP_DOC73125

Objectives of class

This course provides opportunities to learn the followings:

* Modeling and analysis on complex systems and learning systems,

* System theoretic analysis on complex systems and learning systems ,

* Computer simulations and implications, and

* Implementation of complex systems and learning systems.

Recent topics on complex systems and learning systems will be also discussed in the course.

Contents of class

. Introduction on complex dynamical systems

. Dynamical systems

. Complex networks and interactions

. Cellular automata and neural networks

. Information Processing by complex systems

. Emergence of cooperation in autonomous agents
. Learning algorithms for agents

. Evolutionary algorithms for agents

. Biological systems and information processing

©W 0O O b WN =

Self Preparation and Review

Related subjects

Notes for textbook

No textbook. References other than below will be suggested at the first class.
Ishida, Y.: Immunity—Based Systems, Springer (2004);

Ishida, Y : Self-Repair Networks, Springer (2015);

Barabasi, A.L.: Linked, Perseus, (2002);

Strogatz, S. H. Sync, Hyperion (2003);

Notes for reference

Goals to be achieved

Evaluation of achievement
Class performance (50%) and term—end report (50%)

Examination

Z D
Other

Details of examination

Other information
Room F-504, Ext. 6895

Reference URL

Office hours
Wednesday 16:30-17:00

Relations to attainment objectives of learning and education

Key words
complex systems, cellular automaton, artificial life, immuno intelligence, neural networks, evolutionary game theory
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(D53030210)Computer Network Engineering 1[Computer Network Engineering 1]

Subject name[English] Computer Network Engineering 1[Computer Network Engineering 1]
Schedule number D53030210 Subject area Computer Science | Required or | Elective
and Engineering elective
Time of starting a course Spring1 Day of the | Wed2~2 Credit(s) 1
week, period
Faculty Graduate Program for Doctoral Program Subject grade | 1~
Department Offered Beginning D1
grade
Charge teacher | #54t #§%] Kyoji Umemura
name[Roman alphabet
mark]
Numbering CMP_DOC72325

Objectives of class
The objective of this class is mastering both profound and advanced networking technologies behind computer network programs. Precise
protocols are lectured to enhance the knowledge of Internet.

The objective of this class is mastering both profound and advanced networking technologies behind computer network programs.. Precise
protocols are lectured to enhance the knowledge of Internet.

Contents of class

1. Link Layer

2. Internet Protocol

. Address Resolution Protocol

. Internet Control Message Protocol

. IP routing and Dynamic Routing Protocol
. Transmission Control Protocol

. User Datagram Protocol and Multicasting

~N o O b~ W

. Link Layer

. Internet Protocol

. Address Resolution Protocol

. Internet Control Message Protocol

. IP routing and Dynamic Routing Protocol
. Transmission Control Protocol

. User Datagram Protocol and Multicasting

~N o b w N =

Self Preparation and Review

Related subjects
The basic knowledge about the structure of client/server programs is required.

The basic knowledge about the structure of client/server programs is required.

HEE1 Book title TCP/IP lllustrated Volume. 1, The Protocols, ISBN

Author W. Richard Stevens Publisher Addison—-wesley Publish year

Notes for textbook
TCP/IP lllustrated Volume. 1, The Protocols,
W. Richard Stevens, Addison—-wesley

TCP/IP lllustrated Volume. 1, The Protocols,
W. Richard Stevens, Addison—-wesley

Notes for reference

Goals to be achieved
The goal is to understand precisely the structure of internet protocol with which computer network works.
The goal is to understand precisely the structure of internet protocol with which computer network works.

Evaluation of achievement
Examination will be held in the last class.
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Examination will be held in the last class.

Examination
EHHBRETER

Examination

Details of examination

Other information
C—304 umemura@tut.jp

C—304 umemura@tut.jp

Reference URL
http://www.ss.cs.tut.acjp/
http://www.ss.cs.tut.acjp/

Office hours
From 10:00AM to 13:00, Tue to Fri
(Appointment are strongly recommended)

From 10:00AM to 13:00, Tue to Fri
(Appointment are strongly recommended)

Relations to attainment objectives of learning and education

Key words
Computer Network, Distributed Systems
Computer Network, Distributed Systems
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(D53030220)Computer Network Engineering 2[Computer Network Engineering 2]

Subject name[English] Computer Network Engineering 2[Computer Network Engineering 2]
Schedule number D53030220 Subject area Computer Science | Required or | Elective
and Engineering elective
Time of starting a course Spring2 Day of the | Wed2~2 Credit(s) 1
week, period
Faculty Graduate Program for Doctoral Program Subject grade | 1~
Department Offered Beginning D1
grade
Charge teacher | K#f B& Ren Omura
name[Roman alphabet
mark]
Numbering CMP_DOC72325

Objectives of class

The aim of this class is to understand the concepts, system architecture, and algorithm in distributed computing. The class will cover both of
theoretical discussion and practical applications.

The contents will focus on advanced topics in distributed systems, namely the knowledge of computer network and basics of distributed systems
are required beforehand.

The aim of this class is to understand the concepts, system architecture, and algorithm in distributed computing. The class will cover both of
theoretical discussion and practical applications.

The contents will focus on advanced topics in distributed systems, namely the knowledge of computer network and basics of distributed systems
are required beforehand.

Contents of class

From the 1st to 2rd week; Synchronization
From the 2nd to 3rd week; Consistency

From the 4nd to 5rd week; Fault tolerance
From the 6th to 7th week; Security

The 8th week; Examination or additional topics
From the 1st to 2rd week; Synchronization
From the 2nd to 3rd week; Consistency

From the 4nd to 5rd week; Fault tolerance
From the 6th to 7th week; Security

The 8th week; Examination or additional topics

Self Preparation and Review

It is strongly recommended to read over the reference book, “Distributed Systems: Principles and Paradigms (2nd Edition)” and to search
keywords in the book on Internet to find practical examples.

It is strongly recommended to read over the reference book, “Distributed Systems: Principles and Paradigms (2nd Edition)” and to search
keywords in the book on Internet to find practical examples.

Related subjects
Computer Network, Operating Systems, System Programming, (Basics of Distributed Systems)
Computer Network, Operating Systems, System Programming, (Basics of Distributed Systems)

Notes for textbook
Basically, materials referenced in the class are passed out in the class.
Basically, materials referenced in the class are passed out in the class.

Referencel Book title Distributed systems : principles and paradigms ISBN 978-
0132392273
Author Andrew S. Tanenbaum, | Publisher Pearson Prentice | Publish year 2007
Maarten van Steen Hall

Notes for reference
Related materials, such as books, videos, and web pages, are introduced in the class.
Related materials, such as books, videos, and web pages, are introduced in the class.

Goals to be achieved

The aim of this class is to understand;

(1) the basic methods and concepts of synchronization in distributed systems;
(2) the concepts and variations of consistency in distributed systems;

(8) the basic concepts and methods of fault tolerance in distributed systems;
(4) the basic concepts of security in distributed systems;

(5) and some practical examples of distributed systems.

The aim of this class is to understand;

(1) the basic methods and concepts of synchronization in distributed systems;
(2) the concepts and variations of consistency in distributed systems;

(8) the basic concepts and methods of fault tolerance in distributed systems;
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(4) the basic concepts of security in distributed systems;
(5) and some practical examples of distributed systems.

Evaluation of achievement

The achievement of students are evaluated mainly with a paper test or a report, while the score of quizzes held in the class and attendance ratio
are taken into account.

A: 80 and over

B: 65 and over

C: 55 and over

The achievement of students are evaluated mainly with a paper test or a report, while the score of quizzes held in the class and attendance ratio
are taken into account.

A: 80 and over

B: 65 and over

C: 55 and over

Examination

Z Dt
Other

Details of examination
A paper examination is carried out in the last class OR a report related to distributed systems is assigned. These are selected according to the
number of students.

A paper examination is carried out in the last class OR a report related to distributed systems is assigned. These are selected according to the
number of students.

Other information

Teacher's Room: C-509
Internal Phone Number: 6750
E-mail: ren@tut jp

Teacher's Room: C-509
Internal Phone Number: 6750
E-mail: ren@tut jp

Reference URL
http://www.usl.cs.tut.ac jp
http://www.usl.cs.tut.ac jp

Office hours
You can ask any questions anytime by e—mail. If you come to the teacher’s office, you need to have an appointment.
You can ask any questions anytime by e—mail. If you come to the teacher’s office, you need to have an appointment.

Relations to attainment objectives of learning and education

Key words
Distributed System, Computer Network, Operating System
Distributed System, Computer Network, Operating System
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(D53030230)Advanced Statistical Natural Language Processing[Advanced Statistical Natural Language Processing]

Subject name[English] Advanced Statistical Natural Language Processing[Advanced Statistical Natural Language Processing]
Schedule number D53030230 Subject area Computer Science | Required or | Elective
and Engineering elective
Time of starting a course Fall1 Day of the | Wed.3~3 Credit(s) 1
week, period
Faculty Graduate Program for Doctoral Program Subject grade | 1~
Department Offered Computer Science and Engineering Beginning D1
grade
Charge teacher | FXE KB Tomoyoshi Akiba
name[Roman alphabet
mark]
Numbering CMP_DOC72525

Objectives of class
Important topics on statistical natural language processing will be discussed by focusing on statistical machine translation.

Contents of class

Week 1: Introduction

Week 2: Basic of Probability and Statistics
Week 3: Language Models

Week 4: Translation Models

Week 5: Parameter Estimation

Week 6: EM Algorithm

Week 7: Advanced methods in SMT

Self Preparation and Review

Related subjects
Information theory, Formal language theory

Notes for textbook

Resumes will be provided, which are based on:

=Kevin Knight

A Statistical MT Tutorial Workbook

= Seiichi Nakagawa et al.

Spoken Language Processing and Natural Language Processing

Referencel Book title Statistical Machine Translation ISBN 978-0521874151
Author Philipp Koehn Publisher Cambridge Publish year 2010
University Press
Reference2 Book title A Statistical MT Tutorial Workbook ISBN
Author Kevin Knight Publisher Publish year

Notes for reference

Goals to be achieved

Basics: Understand the basic concepts of natural language processing

Natural Language Processing: Understand the role of language resources, language and translation models, word alignments, and parameter
estimation methods,

Applications: Understand statistical machine translation system.

Evaluation of achievement
Marks are based on reports (100%).

Examination
LR—FCRIE
By report

Details of examination

Other information
Tomoyosi Akiba: C—505, 44-6758, akiba@cs.tut.acjp

Reference URL
http://www.cl.ics.tut.ac jp/ akiba/

Office hours
16:25-17:40, Tuesday and Wednesday

Relations to attainment objectives of learning and education

Key words
spoken language processing, natural language processing, human language technology
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(D53030240)Computers and Education, Advanced[Computers and Education, Advanced]

Subject name[English] Computers and Education, Advanced[Computers and Education, Advanced]
Schedule number D53030240 Subject area Computer Science | Required or | Elective
and Engineering elective
Time of starting a course Fall Day of the | Mon.5~5 Credit(s) 2
week, period
Faculty Graduate Program for Doctoral Program Subject grade | 1~
Department Offered Computer Science and Engineering Beginning D1
grade
Charge teacher | A[& FIA Kazuhisa Kawai
name[Roman alphabet
mark]
Numbering CMP_DOC72025

Objectives of class
The purpose of the class is to deepen and broaden students’ knowledge of their own expertise in relation to the society in learning about
computers and technology in education.

The purpose of the class is to deepen and broaden students’ knowledge of their own expertise in relation to the society in learning about
computers and technology in education.

Contents of class

Students will be offered some overviews of computers and education. Students will give some presentations on the following problems: (1) to
make the teaching plan of their own research subjects for pupils or junior high school students, (2) to make a simulated class based on the plan,
(3) to discuss the simulated class. At the end of term, students are required to submit an essay on computers and education.

1.Guidance, Lecture#1(Introduction to subject “Information”.)
2.Lecture#2(Computer system for education. and Software as course material.)
3.Lecture#3(Cooperation with the period of integrated study.)

4. Lecture#4(Simulated class: plan and evaluation.)

5.Lecture#5(Keep an “Information” teacher. and Teaching plan.)
6.Lecture#6(Information sending and presentation.)

7.Lecture#7(Group work by collaboration and presentation.)

8.Lecture#8(Media literacy., Information ethics education. and Network.)
9.Presentations of Teaching Plans #1

10.Presentations of Teaching Plans #2

11.Lecture#9(Expression of information and multimedia. and Topics in information society.)
12.Lecture#10(Algorithm and programming. and Information retrieval and database.)
13.Simulated Classes #1

14.Simulated Classes #2

15.Simulated Classes #3

16.Presentations of Final Reports

Students will be offered some overviews of computers and education. Students will give some presentations on the following problems: (1) to
make the teaching plan of their own research subjects for pupils or junior high school students, (2) to make a simulated class based on the plan,
(3) to discuss the simulated class. At the end of term, students are required to submit an essay on computers and education.

1.Guidance, Lecture#1(Introduction to subject “Information”.)
2.Lecture#2(Computer system for education. and Software as course material.)
3.Lecture#3(Cooperation with the period of integrated study.)

4 Lecture#4(Simulated class: plan and evaluation.)

5.Lecture#5(Keep an “Information” teacher. and Teaching plan.)
6.Lecture#6(Information sending and presentation.)

7.Lecture#7(Group work by collaboration and presentation.)

8.Lecture#8(Media literacy., Information ethics education. and Network.)
9.Presentations of Teaching Plans #1

10.Presentations of Teaching Plans #2

11.Lecture#9(Expression of information and multimedia. and Topics in information society.)
12.Lecture#10(Algorithm and programming. and Information retrieval and database.)
13.Simulated Classes #1

14.Simulated Classes #2

15.Simulated Classes #3

16.Presentations of Final Reports

Self Preparation and Review
Students are required to solve the problems mentioned above.
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Students are required to solve the problems mentioned above.

Related subjects

Notes for textbook
Students will be offered some overviews of “JOUHOUKA KYOUIKUHOU” (the following reference) using WWW.
Students will be offered some overviews of “"JOUHOUKA KYOUIKUHOU” (the following reference) using WWW.

Referencel Book title JOUHOUKA KYOUIKUHOU (KAITEI SAN-HAN) s***x in | ISBN 978-4-274-
JAPANESE *** 21920-7
Author Yasushi Kuno, et al. | Publisher I OHM-SHA Publish year 2016

Notes for reference

Goals to be achieved
At the end of the course, students will be able to deepen and broaden students’ knowledge of their own expertise in relation to the society, and
to represent them using computers and technology in education.

At the end of the course, students will be able to deepen and broaden students’ knowledge of their own expertise in relation to the society, and
to represent them using computers and technology in education.

Evaluation of achievement
Written reports 50%, In class work 50%.
Written reports 50%, In class work 50%.

Examination
BEEER

Regular Class

Details of examination

Other information

Reference URL
http://www.ita.cs.tut.ac jo/ kawai/kpe/ (Some pages are written in Japanese.)

http://www.ita.cs.tut.ac jo/ kawai/kpe/ (Some pages are written in Japanese.)

Office hours
Office hours; Wednesday 2nd period and Friday 2nd period in Room F1-206.

Office hours; Wednesday 2nd period and Friday 2nd period in Room F1-206.

Relations to attainment objectives of learning and education

Key words
Informatics, Computer Literacy, Scientific Communication.
Informatics, Computer Literacy, Scientific Communication.
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International Doctoral
Degree Program
Environmental and Life

Science



Code No.

D54010010

D54010020

D54010050

D54010070

D54030010

D54030020

D54030030

D54030040

D54030050

D54030060

D54030070

International Doctorial Degree Program
Environmental and Life Science

Subject Name

Seminar on Environmental & Life Sciences 1
Seminar on Environmental & Life Sciences 2
Seminar on Interdisciplinary Research
Ethics for Researchers

Advanced Environmental Technology 1
Advanced Environmental Technology 2
Advanced Ecological Engineering

Advanced Biotechnology 1

Advanced Biotechnology 2

Advanced Molecular Function Chemistry 1

Advanced Molecular Function Chemistry 2

239

240

241

243

244

245

246

247

248

249

250



(D54010010)Seminar on Environmental & Life Sciences 1[Seminar on Environmental & Life Sciences 1]

Subject name[English] Seminar on Environmental & Life Sciences 1[Seminar on Environmental & Life Sciences 1]
Schedule number D54010010 Subject area Environmental Required or | Required
and Life Science elective

Time of starting a course Year Day of the week, | Intensive Credit(s) 4

period
Faculty Graduate Program for Doctoral Program Subject grade 1~
Department Offered Environmental and Life Science Beginning grade D1
Charge teacher name[Roman | S4%#H#%ZE 8 4kei kyomu lin-S
alphabet mark]
Numbering ELC_DOC71015

Objectives of class

This course will provide the students with opportunities to study on his/her research subjects on advanced environmental and life sciences by
reading scientific papers under the guidance of his/her supervisor. The aim of the lessen for the students is to learn the latest knowledge and
presentation skills required for his/her research in the seminar as well as to deepen his/her understanding of advanced environmental and life
sciences.

Contents of class
The students will be required to read scientific papers written by other language than Japanese, especially English, which are suggested by
his/her supervisor, and to report and discuss deeply on his/her research subject in the seminar.

Self Preparation and Review

Related subjects
Seminar on Environmental & Life Sciences 2
All other relevant subjects in Advanced Environmental and Life Sciences

Notes for textbook
Supervisor will recommend textbooks, papers, and research materials to students.

Notes for reference

Goals to be achieved

To acquire advanced knowledge on environmental and life sciences

To understand the contents of scientific papers in a given field of environmental and life sciences
To be able to make oral and poster presentations relevant to papers he/she has read.

Evaluation of achievement
The evaluation is based on the scores of reading textbooks and scientific papers, discussions, reports and presentations of his/her research in
the seminar. His/her supervisor evaluates the scores.

Examination
HERHR P ICIEAIBTHAL

None during exam period

Details of examination

Other information
Supervisor(s)

Reference URL
http://ens.tut.ac.jp/en/

Office hours
Students are encouraged visiting by appointment.

Relations to attainment objectives of learning and education

Key words
Environmental science and technology, life science, materials science and engineering, applied chemistry
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(D54010020)Seminar on Environmental & Life Sciences 2[Seminar on Environmental & Life Sciences 2]

Subject name[English] Seminar on Environmental & Life Sciences 2[Seminar on Environmental & Life Sciences 2]
Schedule number D54010020 Subject area Environmental Required or | Required
and Life Science elective

Time of starting a course Year Day of the week, | Intensive Credit(s) 1

period
Faculty Graduate Program for Doctoral Program Subject grade 2~
Department Offered Environmental and Life Science Beginning grade D2
Charge teacher name[Roman | S4%#H#%ZE 8 4kei kyomu lin-S
alphabet mark]
Numbering ELC_DOC71015

Objectives of class

This course will provide the students with opportunities to study on his/her research subjects on advanced environmental and life sciences by
reading scientific papers under the guidance of his/her supervisor. The aim of the lessen for the students is to expand the knowledge and
presentation skills acquired in Seminar on Environmental and Life Science 1.

Contents of class
The students will be required to read scientific papers written by other language than Japanese, especially English, which are suggested by
his/her supervisor, and to report and discuss deeply on his/her research subject in the seminar.

Self Preparation and Review

Related subjects
Seminar on Environmental & Life Sciences 1
All other relevant subjects in Advanced Environmental and Life Sciences

Notes for textbook
Supervisor will recommend textbooks, papers, and research materials to students.

Notes for reference

Goals to be achieved

To acquire advanced knowledge on environmental and life sciences

To understand the contents of scientific papers in a given field of environmental and life sciences
To be able to make oral and poster presentations relevant to papers he/she has read.

Evaluation of achievement
The evaluation is based on the scores of reading textbooks and scientific papers, discussions, reports and presentations of his/her research in
the seminar. His/her supervisor evaluates the scores.

Examination
HERHAR P ICIEAIBITHAL

None during exam period

Details of examination

Other information
Supervisor(s)

Reference URL
http://ens.tut.ac.jp/en/

Office hours
Students are encouraged visiting by appointment.

Relations to attainment objectives of learning and education

Key words
Environmental science and technology, life science, materials science and engineering, applied chemistry
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(D54010050)Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

Subject name[English] Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]
Schedule number D54010050 Subject area Environmental Required or | Required
and Life Science elective
Time of starting a course Spring Day of the week, | Mon.3~3 Credit(s) 1
period
Faculty Graduate Program for Doctoral Program Subject grade 2~
Department Offered Beginning grade D2
Charge teacher name[Roman | S4RHKIFEE, HIFZELEIE E K 4kei kyomu lin—S, kyoumu iinkai fukuiintyou
alphabet mark]
Numbering ENV_DOC71015

Objectives of class

New technologies are often developed from the combination of different disciplines. It is clear that successful interdisciplinary efforts require
mastery of specific competencies. This course will develop a student’ s scientific and technical knowledge in which researchers from different
disciplines. If such competencies are explicated, it might be possible to enhance researchers’ abilities to develop the next generation in
interdisciplinary scholarship.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

Contents of class

In this seminar, doctoral course student of 2nd year will make a presentation to other D2 students of different research fields, in order to
obtain the research ability to integrate varieties of research fields. See the schedule.

1) Presentations

In this class, each student will make a presentation to other students of different research fields.

So the student who do the presentation will prepare the outline for approximately 2 pages (A4) , and make a power—point.

*Supervisor will come and check his student’s presentation, if available.

2) Title and abstract of presentation

Not only D2 students, but also other students are welcome to attend the presentation.

So please submit the title and abstract (200 words) 3 weeks before your presentation to Academic Affairs Division.
We will post it on the bulletin board inside the campus.

3) Report you will submit

You will be requested to submit a report after each presentation to your supervisor. As an initial training to create a new research project,
students will work to make brief summary of a topic from other student’s research filed with the goal of creating research project. And
students will complete a research proposal that will be integrated from other scientific field and their own research filed.

4) Schedule of your presentation
Please check the schedule given before the semester begins.

5) Absence from the class
Basically, you have to attend every class.
If you need to take absence due to the sickness or conference, please discuss with your supervisor what you should do instead.

Self Preparation and Review

Related subjects

Notes for textbook

Notes for reference

Goals to be achieved
The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

Evaluation of achievement
Your supervisor will check your report, and submit your academic score to the member of Academic Affairs Committee at the end of semester.

Examination
HEREAR P CIX BT AR

None during exam period

Details of examination

Other information
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Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D54010070)Ethics for Researchers[Ethics for Researchers]

Subject name[English]

Ethics for Researchers[Ethics for Researchers]

Schedule number D54010070 Subject area Environmental Required or | Required
and Life Science elective
Time of starting a course Spring1 Day of the week, | Wed.1~1 Credit(s) 1
period
Faculty Graduate Program for Doctoral Program Subject grade 1~
Department Offered Beginning grade D1

Charge teacher name[Roman | ZHFEEREIZER, R HE, L% K& kyoumu iinkai fukuiintyou, Kunihiko Hara, Miki Ueno
alphabet mark]
Numbering COM_DOC71015

Objectives of class

Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical problems; lead students to
think independently and exercise normative consciousness of research ethics through ethics education in research in accordance with goals of
scientific education and research and characteristics of individual research specialties.

Contents of class

* 1st week: Introduction, 1st module(”“Research Misconduct”) in e-learning

* 2nd — 6th week: 2nd — 7th modules in e-learning

- 2nd week: “Ethical Issues in the Management of Data in Engineering Research”

- 3rd week: “Responsible Authorship”

- 4th week: “Ethical Issues in the Peer Review and Publication of Engineering Research” & “Collaborative Research in Engineering Fields”
- 5th week: “Whistleblowing and the Obligation to Protect the Public”

- 6th week: “Managing Public Research Funds”

* "7th week: Discussion with supervisor

* 8th week: make a final report

Self Preparation and Review
Students will need to refer to their textbook to prepare for and review each lesson.

Related subjects
Philosophy of Science and Technology, Ethics for Engineers

Notes for textbook

Notes for reference

For the Sound Development of Science ?The Attitude of a Conscientious Scientist

Japan Society for the Promotion of Science Editing Committee , MARUZEN PUBLISHING
2015 ISBN978-4-621-08938-5

(PDF : https://www.jsps.go.jp/j—kousei/data/rinri.pdf)

Goals to be achieved
To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding research ethics in
accordance with characteristics of each graduate student’ s research specialties.

Evaluation of achievement
[Evaluation method] Final exam(100%)
[Evaluation basis]
Those who take and pass the short test after each unit of e—learning contents will be evaluated with following basis.
A: Achieved all goals and obtained 80 points or higher (out of 100) as total score of exams
B: Achieved most goals and obtained 65 points or higher (out of 100) as total score of exams
C: Achieved more than half of specified goals and obtained 55 points or higher (out of 100) as total score of exams

Examination
LK— TR
By report

Details of examination
By report

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,
Copyright, Professionalism
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(D54030010)Advanced Environmental Technology 1[Advanced Environmental Technology 1]

Subject name[English] Advanced Environmental Technology 1[Advanced Environmental Technology 1]
Schedule number D54030010 Subject area Environmental Required or | Elective
and Life Science elective

Time of starting a course Fall Day of the week, | Mon.3~3 Credit(s) 2
period

Faculty Graduate Program for Doctoral Program Subject grade 1~

Department Offered Environmental and Life Science Beginning grade D1

Charge teacher name[Roman | B 5 F18| Kazunori Takashima

alphabet mark]

Numbering ENV_DOC74225

Objectives of class

This course will provide students with the opportunity to study on his/her research subject in electrostatics, discharge plasma and their
relation with environmental technology by reading textbooks and papers under the guidance of his/her supervisor. The students will learn the
knowledge and the presentation skills required for his/her research in the seminar.

Contents of class
The students will be expected to read textbooks and papers written in English that are indicated by his/her supervisor, and report and discuss
deeply on his/her research subject in the seminar.

Self Preparation and Review

Related subjects

Notes for textbook

Notes for reference

Goals to be achieved

Evaluation of achievement

EBLR—MZKYEEHET S,

SRME A RAIMICT RO LSICHEEET 5,
S EMBEETANTERLTEY, HhDOLR—rD EER (100 AfEH)AY 90 FmLlE
AERBED 80%EZERLTHY, HhDOLAR—FD A (100 SiFm) A 80 mUE
BERBEED 10%EEHLTEY, HhDOLR—D A% (100 SiFS) A 70 HLl b
CHERBED 60%FERLTHY, HhDOLR—FD SH (100 HiFEH) Y60 HLUE

Students who attend all classes will be evaluated as follows:

S: Achieved all the goals and obtained points of reports, 90 or higher (out of 100 points).
A: Achieved 80% of goals and obtained points of reports, 80 or higher (out of 100 points).
B: Achieved 70% of goals and obtained points of reports, 70 or higher (out of 100 points).
C: Achieved 60% of goals and obtained points of reports, 60 or higher (out of 100 points).

Examination
SEREAR P ICIT A ETHELY

None during exam period

Details of examination

Other information
TAKASHIMA: Room: G-504, Phone: 6919, E-mail: takashima@ens.tut.ac jp

Reference URL
http://ens.tut.acjp/electrostatics/

Office hours

Relations to attainment objectives of learning and education

Key words
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(D54030020)Advanced Environmental Technology 2[Advanced Environmental Technology 2]

Subject name[English] Advanced Environmental Technology 2[Advanced Environmental Technology 2]
Schedule number D54030020 Subject area Environmental Required or | Elective
and Life Science elective

Time of starting a course Spring Day of the week, | Mon.4~4 Credit(s) 2

period
Faculty Graduate Program for Doctoral Program Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | #A7F& BAZE, /NO FEX, WedlE 4% Akihiko Matsumoto, Tatsuo Oguchi, Takanori Mizushima
alphabet mark]
Numbering ENV_DOC72225

Objectives of class
This course aims to fundamental understanding of state—of—art technologies for environmental protection and restoration on the basis of
physical and inorganic chemistry

Contents of class
The following articles will be commentated in the course.

1. Physical chemistry and inorganic chemistry for understanding of state—of-art technologies used in environmental protection and/or
restoration

(1) Physical chemistry and colloid & interface science [A. Matsumoto]

(2) Inorganic chemistry and catalysis chemistry [T. Mizushima]

(3) Reaction mechanism of combustion in internal-combustion engines [T. Oguchi]

2. The features of the techniques used in environmental protection and restoration
(1) Adsorption and separation technology [A. Matsumoto]

(2) Catalysis technology [T. Mizushima]

(3) Combustion control of fuels [T. Oguchi]

3. Practical example of the techniques
[All instructors]

Self Preparation and Review

Related subjects
Basic understanding on physical chemistry and inorganic chemitry is essential.

Notes for textbook
Reference handouts will be provided in the class.

Notes for reference

Goals to be achieved

Evaluation of achievement
30 % Homework report and 70 % Final report

Examination
LR—CRIE
By report

Details of examination

Other information

Akihiko Matsumoto: room # B—505, E-mail: aki—at—ens.tut.acjp (replace “—at-" by “@” when sending e—mail)
Takanori Mizushima: room # B—303, E-mail: mizushima—at—ens.tut.acjp (replace “—at-" by “@” when sending e—mail)
Tatsuo Oguchi: room # G-406, E-mail: oguchi—at-tutjp(replace “—at-" by “@” when sending e—mail)

Students who intend to take the class are asked to contact with one of the instructors before registration.

Reference URL

Office hours
At any time but booking is required in advance.

Relations to attainment objectives of learning and education

Key words
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(D54030030)Advanced Ecological Engineering[Advanced Ecological Engineering]

Subject name[English] Advanced Ecological Engineering[Advanced Ecological Engineering]
Schedule number D54030030 Subject area Environmental Required or | Elective
and Life Science elective
Time of starting a course Fall Day of the week, | Thu.2~2 Credit(s) 2
period
Faculty Graduate Program for Doctoral Program Subject grade 1~
Department Offered Environmental and Life Science Beginning grade D1

Charge teacher name[Roman | $8F #3E, K9 #2Z, =B 23 Hiromi Nakano, Hiroyuki Daimon, Takayuki Tokairin

alphabet mark]

Numbering ENV_DOC74225

Objectives of class

The course provides students with the opportunity to improve their level in the skills(reading, writing, presentation) through reading current

research articles.

The course provides students with the opportunity to improve their level in the skills(reading, writing,

research articles.

presentation) through reading current

Contents of class

1. Students have to select at least three articles in the field of one of professors.
Three weeks/professor & one week

2. Students prepare both reports and present slides.

3. The key words will be given at the first class.

1. Students have to select at least three articles in the field of one of professors.
Three weeks/professor & one week

2. Students prepare both reports and present slides.

3. The key words will be given at the first class.

Self Preparation and Review

Related subjects
Knowledge of environmental chemistry, chemical engineering and materials science is desirable.
Knowledge of environmental chemistry, chemical engineering and materials science is desirable.

Notes for textbook

Notes for reference

Goals to be achieved
To improve presentation skills(writing of reports and preparing of slides).
To improve presentation skills(writing of reports and preparing of slides).

Evaluation of achievement
30% Report, 70% Presentation(30—45 min)
30% Report, 70% Presentation(30—45 min)

Examination
HERHR P ICIEAIBITHAL

None during exam period

Details of examination

Other information

Reference URL

Office hours
Anytime, but reservation is desirable.
Anytime, but reservation is desirable.

Relations to attainment objectives of learning and education

Key words
environmental chemistry, chemical engineering, materials science, sustainable engineering
environmental chemistry, chemical engineering, materials science, sustainable engineering
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(D54030040)Advanced Biotechnology 1[Advanced Biotechnology 1]

Subject name[English] Advanced Biotechnology 1[Advanced Biotechnology 1]
Schedule number D54030040 Subject area Environmental Required or | Elective
and Life Science elective

Time of starting a course Fall Day of the week, | Fri.2~2 Credit(s) 2
period

Faculty Graduate Program for Doctoral Program Subject grade 1~

Department Offered Environmental and Life Science Beginning grade D1

Charge  teacher =~ name[Roman | & 2E, A+ BRi& H8k = Toshihiko Eki, Terumichi Tanaka, Atsushi Nakabachi

alphabet mark]

Numbering ENV_DOC73225

Objectives of class
This course will provide the students with the opportunity to study on advanced life sciences (e.g., genomics, molecular genetics, microbiology,
and biotechnology).

Contents of class

In this course, the students will be expected to read several papers on the current progress in advanced life science (e.g., genomics, molecular
genetics, microbiology, and biotechnology) to understand the frontier of these scientific fields. This course will be given by three instructors as
described below (Eki, Tanaka, and Nakabachi).

1st”5th week: Genome and gene sciences (Dr. T. Eki)
6th™10th week: Genetic and Protein engineering (Dr. T. Tanaka)
11th~15th week: Animal-microbe symbioses (Dr. A. Nakabachi)

Self Preparation and Review

Related subjects
The knowledge of basic molecular biology and biochemistry is absolutely essential.

Notes for textbook
Papers and references will be given by each instructor in the course.

Notes for reference

Goals to be achieved
To understand the current status in advanced life sciences including genomics, molecular genetics, microbiology and biotechnology by
summarizing, and making presentations and/or reports.

Evaluation of achievement
Grades for the course will be based on the average of the subject scores (by Eki, Tanaka, and Nakabachi).

[Evaluation basis] Students who attend all classes will be evaluated as follows:

A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved 70% of goals and obtained total points of exam and reports, 65 or higher (out of 100 points).
C: Achieved 60% of goals and obtained total points of exam and reports, 55 or higher (out of 100 points).

Examination
SERHAR P ICIX A ETHIEL

None during exam period

Details of examination

Other information

Dr. Toshihiko Eki: Room: G—505, Phone: 6907, E-mail: eki@ens.tut.ac jp

Dr. Terumichi Tanaka: Room: G-506. Phone: 6920, E-mail: terumichi—tanaka@tut jp
Dr. Atsushi Nakabachi: Room: G—=502, Phone: 6901, E-mail: nakabachi@Eeiiris.tut.acjp

Reference URL

Office hours
Please make an appointment.

Relations to attainment objectives of learning and education

Key words
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(D54030050)Advanced Biotechnology 2[Advanced Biotechnology 2]

Subject name[English]

Advanced Biotechnology 2[Advanced Biotechnology 2]

Schedule number D54030050 Subject area Environmental Required or | Elective
and Life Science elective
Time of starting a course Spring Day of the week, | Fri.5~5 Credit(s) 2
period
Faculty Graduate Program for Doctoral Program Subject grade 1~
Department Offered Beginning grade D1

Charge teacher name[Roman | FH KB, &H #&F #= Al BE FlE Er Yoshida, Sachiko Yoshida, So Umekage, Rika
alphabet mark] Numano
Numbering ENV_DOC73225

Objectives of class
To acquire knowledge of advanced biotechnology including biology, biochemistry, physiology and engineering.

Contents of class

1. Neural physiology and sensing (Yoshida, S)

1-1 Function and diversity of physiological substances
1-2 Information transmission between neurons

1-3 Brain function and neuronal circuits

1-4 Imaging engineering for neuronal functions

2.Molecular biology (Numano, R)

2-1 History of molecular biology

2-2 Technique of molecular biology

2-3 Topic of molecular biology1 (Genome)

2-4 Topic of molecular biology2 (Circadian Rhythms)

3. RNA engineering (Umekage, S)

3-1 functional RNA (tentative)

3-2 antisense RNA, ribozyme, siRNA (tentative)
3-3 aptamer (tentative)

3-4 CRISPR-Cas system (tentative)

4. Bio-related polymer chemistry and engineering (Yoshida, E)

4-1 Bio—related nanomaterials

4-2 Design of bio—related polymers with precisely controlled structure
4-3 Molecular self-assembly

4-4 Supramolecular chemistry and engineering

Self Preparation and Review

Related subjects
Advanced Polymer Engineering

Notes for textbook

Notes for reference

Goals to be achieved
To understand cutting—edge biotechnology based on cell biology, physiology, RNA engineering, molecular self-assembly, and bio-related
nanonaterilas.

Evaluation of achievement
Examinations and term—end reports

Examination

RERERM

Regular Class

Details of examination

Other information

Sachiko Yoshida: ex.6802, syoshida@ens.tut.ac.jp, B—406
So Umekage: ex.5832, umekage@ens.tut.ac jp, G1-201
Rika Numano: ex.6902, numano@ tut. jp, G-407

Eri Yoshida: ex.6814, eyoshida@ens.tut.ac jp, B-503

Reference URL

Office hours
Anytime

Relations to attainment objectives of learning and education

Key words
Nanostructure, Molecular self-assembly, Supramolecules, Neuronal circuit, cell differentiation
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(D54030060)Advanced Molecular Function Chemistry 1[Advanced Molecular Function Chemistry 1]

Subject name[English] Advanced Molecular Function Chemistry 1[Advanced Molecular Function Chemistry 1]
Schedule number D54030060 Subject area Environmental Required or | Elective
and Life Science elective

Time of starting a course Fall Day of the week, | Tue.1~1 Credit(s) 2

period
Faculty Graduate Program for Doctoral Program Subject grade 1~
Department Offered Environmental and Life Science Beginning grade D1
Charge teacher name[Roman | £ E— HiE £, L£E —=2 [EO E# Shinichi Itsuno, Seiji Iwasa, Kazutaka Shibatomi,
alphabet mark] Naoki Haraguchi
Numbering ENV_DOC72225

Objectives of class
This course focuses on state—of—the—art technology of functional polymers and synthesis as for bioactive organic compounds.
Synthesis and various applications of the functional polymers and bioactive organic compounds will be discussed.

Contents of class

(1) General aspects of functional polymers (Itsuno, Haraguchi)

(2) Precise molecular design of functional polymers(Itsuno, Haraguchi)

(3) Preparation of highly functionalized polymers(ltsuno, Haraguchi)

(4) Reactive polymer synthesis(Itsuno, Haraguchi)

(5) Optically active polymers(Itsuno, Haraguchi)

(6) Asymmetric synthesis and polymerization(ltsuno, Haraguchi)

(7) Synthesis and structure—function relationship of biobased and biodegradable polymers(ltsuno, Haraguchi)
(8) Bioactive natural products (Iwasa)

(9) Total synthesis of natural products (Iwasa)

(10) Transition metal complexes and 18 electron rule (Iwasa)

(11) Chiral catalysts and their applications (S. Iwasa)

(12) Advanced Lewis acid catalysis. (Shibatomi)

(13) Advanced organocatalysis. (Shibatomi)

(14) Asymmetric synthesis of halogenated compounds and their synthetic applications. (Shibatomi)
(15) Advanced organofluorine chemistry (Shibatomi)

Self Preparation and Review

Related subjects

D34030060 Advanced Molecular Function Chemistry 1
M44630100 Special Topics in Applied Organic Chemistry
M24630460 [ A HIL

Notes for textbook
No textbooks are required.

Notes for reference

Goals to be achieved
To understand the latest trend of the research on functional polymers.
To understand the latest trend of the research on total synthesis of natural products and their synthetic methods.

Evaluation of achievement

Presentation (50%) and discussion (50%)

Evaluation basis] Students who attend all classes will be evaluated as follows:

S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).

A: Achieved 80 % goals and obtained total points of exam and reports, 80 or higher (out of 100 points).

B: Achieved 70 % of goals and obtained total points of exam and reports, 70 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).

Examination
LR—CRIE
By report

Details of examination

Other information

S. Itsuno: itsuno@ens.tut.acjp 6813 (office: B-502)

N. Haraguchi: haraguchi@ens.tut.ac.jp 6812 (office: B-403)
S. lwasa: office:B—5086, tel: 6817, email: iwasa@ens.tut.ac jp
K. Shibatomi: shiba@ens.tut.ac jp (room: B-507)

Reference URL
http://www.siorgchem.ens.tut.ac jp/index.html
http://ens.tut.acjp/orgchem/

Office hours
anytime

Relations to attainment objectives of leaming and education

Key words
functional polymer, asymmetric catalyst, transition metal, organocatalyst, Lewis acid, fluorine
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D54030070)Advanced Molecular Function Chemistry 2[Advanced Molecular Function Chemistry 2]

Subject name[English] Advanced Molecular Function Chemistry 2[Advanced Molecular Function Chemistry 2]
Schedule number D54030070 Subject area Environmental and | Required or | Elective
Life Science elective
Time of starting a course Spring Day of the | Fri4~4 Credit(s) 2
week, period
Faculty Graduate Program for Doctoral Program Subject grade | 1~
Department Offered Beginning D1
grade
Charge teacher | i+ FA, BF %5k, FZ HEE Hideto Tsuiji, Yoshihiro Saito, Ryugo Tero
name[Roman alphabet
mark]
Numbering ENV_DOC72225

Objectives of class

Since Enviromental and Life Science are based on various scientific fields related each other, it is important to acquire broader knowledge and
understanding of them. In this class, four topics closely relevant to Enviromental and Life Science are open. Objectives of this class is to obtain
the in—depth understanding of selected one of these topics.

Contents of class

[1] Biobased and biodegradable polymers are developed and studied in terms of various applications including biomedical, pharmaceutical and
environmental applications. This course covers the fundamentals and applications of biobased and biodegradable polymers. Submission of a report
regarding the current researches on biobased and biodegradable polymers is required. (by H. Tsuji)

[2] Miniaturization and automation of the whole separation instruments have been one of the most important projects in separation science,
because of the increasing requirements for recent separation systems, such as selective/specific detection with high sensitivities, high
throughput processing, as well as an environmentally—friendly feature of the systems. On the basis of the above concept, miniaturized sample
preparation and separation techniques will be discussed along with the effective coupling of these techniques. Submission of a comprehensive
report regarding these topics is required. (by Y. Saito)

[3] Molecular interaction and assembly are key factors for the understanding of the function of biomolecules. This class covers the fundamental
and advanced topics of assembly and functions of biomolecules, e.g. proteins, lipids and nucleotides, and related experimental techniques.
Submission of a report regarding a chapter of the reference book and a related current research is required. (by R. Tero).

Self Preparation and Review

Related subjects

Notes for textbook
Related materials will be provided.

Referencel Book title Poly(lactic  acid):  Synthesis,  Structures, Properties, | ISBN 0470293667
Processing, and Applications
Author Rafael A. Auras, | Publisher Wiley Publish year 2010
Loong—Tak Lim,
Susan E. M. Selke,
Hideto Tsuji
Reference2 Book title Nanoscience: Nanobiotechnology and Nanobiology ISBN 978-3-540-
88633-4
Author Patrick Boisseau & | Publisher Springer Publish year 2009
Marcel Lahmani

Notes for reference

#2 can be accessed in the university network.
http://link.springer.com/book/10.1007%2F978-3-540-88633-4
(R. Tero)

Goals to be achieved
To obtain the in—depth understanding of topic relevant to Enviromental and Life Science.

Evaluation of achievement
The evaluation will be made based on the score of the report and presentation.

Examination
LK—h TR
By report

Details of examination

Other information
H.Tsuji: room (G-606), e—mail (tsuji@ens.tut.acjp), phone: 6922
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Y.Saito: room (B-402), e-mail (saito@ens.tut.ac.jp), phone: 6803
R.Tero: room (B-405), e—mail (tero@tut.jp), phone: 6791

Reference URL

Office hours
Anytime if available, however, an appointment by e—mail is strongly recommended.

Relations to attainment objectives of learning and education

Key words
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Degree Program
Architecture and Civil

Engineering



Code No.

D55010010

D55010020

D55010050

D55010070

D55030010

D55030020

D55030030

D55030080

D55030090

D55030100

D55030110

D55030130

International Doctorial Degree Program

Architecture and Civil Engineering

Subject Name

Seminar on Architecture and Civil Engineering 1

Seminar on Architecture and Civil Engineering 2

Seminar on Interdisciplinary Research

Ethics for Researchers

Advanced Mechanics and Design of Spatial Structure Systems
Advanced Structural Design

Advanced Building Environmental Engineering and Building Services
Advanced Water Environmental Engineering

Advanced Transportation Systems and Economics

Advanced Environmental Economics and Planning

Advanced Management of Technology

Advanced Western Culture

252

253

254

256

257

258

259

261

263

265

267

269



(D55010010)Seminar on Architecture and Civil Engineering 1[Seminar on Architecture and Civil Engineering 1]

Subject name[English]

Seminar on Architecture and Civil Engineering 1[Seminar on Architecture and Civil Engineering 1]

Schedule number D55010010 Subject area Architecture and | Required or | Required
Civil Engineering elective
Time of starting a course Year Day of the week, | Intensive Credit(s) 4
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Architecture and Civil Engineering Beginning grade D1
Charge teacher name[Roman | S5%# #%Z%E & 5kei kyomu lin-S
alphabet mark]
Numbering ARC_DOC71015

Objectives of class

All the students are required to attend all the seminars, which is arranged by the laboratory supervisor for the special study subjects related to
the current research activity of the laboratory. The scheduled program of the seminars is announced by the supervisor at the guidance of the

seminar.

Contents of class

Self Preparation and Review

Related subjects

Notes for textbook

Notes for reference

Goals to be achieved

Evaluation of achievement
Report

Examination
LR—TEE
By report

Details of examination

Other information

Reference URL

Office hours

Relations to attainment objectives of leaming and education

Key words
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(D55010020)Seminar on Architecture and Civil Engineering 2[Seminar on Architecture and Civil Engineering 2]

Subject name[English]

Seminar on Architecture and Civil Engineering 2[Seminar on Architecture and Civil Engineering 2]

Schedule number D55010020 Subject area Architecture and | Required or | Required
Civil Engineering elective
Time of starting a course Year Day of the week, | Intensive Credit(s) 1
period
Faculty Graduate Program for Doctoral Degree Subject grade 2~
Department Offered Architecture and Civil Engineering Beginning grade D2
Charge teacher name[Roman | S5%# #%Z%E & 5kei kyomu lin-S
alphabet mark]
Numbering ARC_DOC71015

Objectives of class

All the students are required to attend all the seminars, which is arranged by the laboratory supervisor for the special study subjects related to
the current research activity of the laboratory. The scheduled program of the seminars is announced by the supervisor at the guidance of the

seminar.

Contents of class

Self Preparation and Review

Related subjects

Notes for textbook

Notes for reference

Goals to be achieved

Evaluation of achievement
Report

Examination
LR—TEE
By report

Details of examination

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D55010050)Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

Subject name[English] Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]
Schedule number D55010050 Subject area Architecture and | Required or | Required
Civil Engineering elective
Time of starting a course Spring Day of the week, | Mon.3~3 Credit(s) 1
period
Faculty Graduate Program for Doctoral Degree Subject grade 2~
Department Offered Beginning grade D2
Charge teacher name[Roman | S5RHAIHFEE, HIFZELEIE B K Skei kyomu lin—S, kyoumu iinkai fukuiintyou
alphabet mark]
Numbering ARC_DOC71015

Objectives of class

New technologies are often developed from the combination of different disciplines. It is clear that successful interdisciplinary efforts require
mastery of specific competencies. This course will develop a student’ s scientific and technical knowledge in which researchers from different
disciplines. If such competencies are explicated, it might be possible to enhance researchers’ abilities to develop the next generation in
interdisciplinary scholarship.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

Contents of class

In this seminar, doctoral course student of 2nd year will make a presentation to other D2 students of different research fields, in order to
obtain the research ability to integrate varieties of research fields. See the schedule.

1) Presentations

In this class, each student will make a presentation to other students of different research fields.

So the student who do the presentation will prepare the outline for approximately 2 pages (A4) , and make a power—point.

*Supervisor will come and check his student’s presentation, if available.

2) Title and abstract of presentation

Not only D2 students, but also other students are welcome to attend the presentation.

So please submit the title and abstract (200 words) 3 weeks before your presentation to Academic Affairs Division.
We will post it on the bulletin board inside the campus.

3) Report you will submit

You will be requested to submit a report after each presentation to your supervisor. As an initial training to create a new research project,
students will work to make brief summary of a topic from other student’s research filed with the goal of creating research project. And
students will complete a research proposal that will be integrated from other scientific field and their own research filed.

4) Schedule of your presentation
Please check the schedule given before the semester begins.

5) Absence from the class
Basically, you have to attend every class.
If you need to take absence due to the sickness or conference, please discuss with your supervisor what you should do instead.

Self Preparation and Review

Related subjects

Notes for textbook

Notes for reference

Goals to be achieved
The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into complex problems
and issues and also appreciate the unique advantages of integrative research and learning.

Evaluation of achievement
Your supervisor will check your report, and submit your academic score to the member of Academic Affairs Committee at the end of semester.

Examination
LK—h TR
By report

Details of examination
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Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D55010070)Ethics for Researchers[Ethics for Researchers]

Subject name[English]

Ethics for Researchers[Ethics for Researchers]

Schedule number D55010070 Subject area Architecture and | Required or | Required
Civil Engineering elective
Time of starting a course Spring1 Day of the week, | Wed.1~1 Credit(s) 1
period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Beginning grade D1

Charge teacher name[Roman | ZHFEEREIZER, R HE, L% K& kyoumu iinkai fukuiintyou, Kunihiko Hara, Miki Ueno
alphabet mark]
Numbering COM_DOC71015

Objectives of class

Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical problems; lead students to
think independently and exercise normative consciousness of research ethics through ethics education in research in accordance with goals of
scientific education and research and characteristics of individual research specialties.

Contents of class

* 1st week: Introduction, 1st module(”Research Misconduct”) in e-learning

* 2nd — 6th week: 2nd — 7th modules in e-learning

- 2nd week: “Ethical Issues in the Management of Data in Engineering Research”

- 3rd week: “Responsible Authorship”

- 4th week: “Ethical Issues in the Peer Review and Publication of Engineering Research” & “Collaborative Research in Engineering Fields”
- 5th week: “Whistleblowing and the Obligation to Protect the Public”

- 6th week: “Managing Public Research Funds”

* "7th week: Discussion with supervisor

* 8th week: make a final report

Self Preparation and Review
Students will need to refer to their textbook to prepare for and review each lesson.

Related subjects
Philosophy of Science and Technology, Ethics for Engineers

Notes for textbook

Notes for reference

For the Sound Development of Science ?The Attitude of a Conscientious Scientist

Japan Society for the Promotion of Science Editing Committee , MARUZEN PUBLISHING
2015 ISBN978-4-621-08938-5

(PDF : https://www.jsps.go.jp/j—kousei/data/rinri.pdf)

Goals to be achieved
To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding research ethics in
accordance with characteristics of each graduate student’ s research specialties.

Evaluation of achievement
[Evaluation method] Final exam(100%)
[Evaluation basis]
Those who take and pass the short test after each unit of e—learning contents will be evaluated with following basis.
A: Achieved all goals and obtained 80 points or higher (out of 100) as total score of exams
B: Achieved most goals and obtained 65 points or higher (out of 100) as total score of exams
C: Achieved more than half of specified goals and obtained 55 points or higher (out of 100) as total score of exams

Examination
LR—CRIE
By report

Details of examination
By report

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,
Copyright, Professionalism

- 256 -




(D55030010)Advanced Mechanics and Design of Spatial Structure Systems[Advanced Mechanics and Design of Spatial Structure Systems]

Subject name[English]

Advanced Mechanics and Design of Spatial Structure
Structure Systems]

Systems[Advanced Mechanics and Design of Spatial

Schedule number D55030010 Subject area Architecture and | Required or | Elective
Civil Engineering elective
Time of starting a course | Spring Day of the | Mon.3~3 Credit(s) 2
week, period

Faculty Graduate Program for Doctoral Degree Subject 1~
grade

Department Offered Beginning D1
grade

Charge teacher | M;E =, #AK =K Shoji Nakazawa, Yukihiro Matsumoto

name[Roman alphabet

mark]

Numbering

Objectives of class

This lecture is concerned with the advanced theoretical and applied structural mechanics of spatial structures. The primary purpose is to

encourage students to gain the advanced concept and to raise their engineering abilities for innovative applications in the future.

Contents of class
. Introduction

0 N o b wWwN =

. Analogical understanding of structural instability behavior

. Effects of imperfections on the structural instability

. Structural instability modes and large deflection modes

. Physical experiment and its difficulty on structural instability problems

. Relationship between experiments and numerical simulations
. Design procedures for the instability of spatial structures

. Mathematical analysis and its difficulty on structural instability problems

Self Preparation and Review

Related subjects

Notes for textbook

Referencel Book title The Theory of Plates and Shells ISBN 0070858209
Author S. Timoshenko Publisher McGraw—Hill Publish year 1964
Publishing
Company
Reference2 Book title Theory of Elastic Stability ISBN 0486472078
Author S. Timoshenko | Publisher I Dover Publications | Publish year 1961
Reference3 Book title DYNAMIC ANALYSIS OF EARTHQUAKE RESISTANT | ISBN 4861631149
STRUCTURES
Author Akenori Shibata | Publisher | EAAFHES Publish year | 2010

Notes for reference

Goals to be achieved

The primary purpose is to encourage students to gain the advanced concept and to raise their engineering abilities for innovative applications in

the future.

Evaluation of achievement
Based on reports.

Examination

ZDih
Other

Details of examination

Other information

Reference URL

Nakazawa: http://www.st.ace.tut.ac jp/ nakazawa/
Matsumoto: http://sel.ace.tut.ac jp

Office hours

Nakazawa; Monday, 16:20-17:50
Matsumoto; Friday, 9:30—-12:00

Relations to attainment objectives of learning and education

Key words
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(D55030020)Advanced Structural Design[Advanced Structural Design]

Subject name[English] Advanced Structural Design[Advanced Structural Design]
Schedule number D55030020 Subject area Architecture and | Required or | Elective
Civil Engineering elective

Time of starting a course Spring Day of the week, | Tue.4~4 Credit(s) 2
period

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Beginning grade D1

Charge teacher name[Roman | gk K, AFH &L Taiki Saitoh, Tomoya Matsui

alphabet mark]

Numbering

Objectives of class
Learn about a vibration analysis technology in seismic design of building and seismic design method

Contents of class

1-2 weeks, Vibration of onde degree of freedom system

3-4 weeks, Elastic seismic response analysis, numerical integration method
5-6 weeks, Multi-degree—of—-freedom system of vibration, Eigen value analysis
7-8 weeks, Response spectrum

9 week, Elastic—plastic seismic response analysis

10 week, Equivalent linearization method

11 week, Design input ground motion

12-13 weeks, Basic of the energy method

14-15 weeks, Basic of the limit strength calculation

Self Preparation and Review

Related subjects

Notes for textbook

Notes for reference

Goals to be achieved
Understand the background and theory of vibration analysis and the design method of the structure based on vibration analysis.

Evaluation of achievement

Examination
LR—TRE
By report

Details of examination

Assessment:

Grade is evaluated based on the report in fall semester 1(50%), and the report and exam in fall semester 2(50%).
Grading:

A: exam, 80 or higher (out of 100 points)

B: exam, 65 or higher (out of 100 points)

C: exam, 55 or higher (out of 100 points)

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D55030030)Advanced Building Environmental Engineering and Building Services[Advanced Building Environmental Engineering and Building

Services]

Subject name[English]

Advanced Building Environmental Engineering and Building Services[Advanced Building Environmental Engineering
and Building Services]

Schedule number D55030030 Subject area Architecture  and | Required or | Elective
Civil Engineering elective
Time of starting a course Fall Day of the | Mon.5~5 Credit(s) 2
week, period
Faculty Graduate Program for Doctoral Degree Subject grade | 1~
Department Offered Architecture and Civil Engineering Beginning D1
grade
Charge teacher | #3EE F1fX Kazuyo Tsuzuki
name[Roman alphabet
mark]
Numbering ARC_DOC71025

Objectives of class

The goal of this course is to help professionals update related to the recent research and development on life cycle assessment (LCA) for
buildings, environmental symbiotic technologies, climatic building design and urban energy management.

Contents of class

The course consists of the following topics.

. Overview of CASBEE

0 N O WON =

. Impact Assessment indices for Buildings
. Life Cycle Inventory for Buildings

. Environmental Symbiotic Technologies (1)
. Environmental Symbiotic Technologies (2)
. Ecological Building Design (1)
. Ecological Building Design (2)
9. Climatic Building Design (1)

10. Climatic Building Design (2)
11. Sustainable Building Design (1)
12. Sustainable Building Design (2)

13. Energy and Buildings (1)
14. Energy and Buildings (2)
15. Compact city —urban energy management—

. Buildings and its Impact on the Global Environment

Self Preparation and Review

The course materials such book chapter or academic paper related to this course will be appeared or provided at the first class or

orientation.

Related subjects

Building science: Indoor Air Quality and Ventilation, Building and Urban Thermal Environment

Notes for textbook

The related handouts will be distributed.

Referencel

Book title Architecture for a Sustainable Future —All about the Holistic | ISBN
Approach in Japan—

Author Architectural Institute | Publisher Institute for | Publish year 2002
of Japan Building

Environment  and
Energy
Conservation

Notes for reference

Goals to be achieved

Achievement level of this course is to understand the background of building’s impact on the global environment, the practical strategies for
sustainable building design, urban energy management and so on.

Evaluation of achievement

Reports related to this subject are reviewed to evaluate the achievement level.

Examination
LR— TR
By report

Details of examination

Other information

Kazuyo Tsuzuki: D-711, Phone: 0532-44-6839, Fax: 0532-44-6831, E-mail: ktsuzuki@ace.tut.acjp
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Reference URL

Office hours
Kazuyo Tsuzuki: Thurdsday 13:00-14:30

Relations to attainment objectives of learning and education

Key words
climatic building design, sustainable building design, building energy management, energy saving
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(D55030080)Advanced Water Environmental Engineering[Advanced Water Environmental Engineering]

Subject name[English] Advanced Water Environmental Engineering[Advanced Water Environmental Engineering]
Schedule number D55030080 Subject area Architecture and | Required or | Elective
Civil Engineering elective

Time of starting a course Spring Day of the week, | Thu.1~1 Credit(s) 2
period

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Beginning grade D1

Charge teacher name[Roman | Lt F&{E MiE &, A A B F Takanobu Inoue, Shigeru Kato, Kuriko Yokota

alphabet mark]

Numbering

Objectives of class

Acquiring wide knowledge and information concerning on water environment for thesis work
T. Inoue: Studying chemical aspect of river and lake environment

S. Kato : Studying physical aspect of coastal, ocean & estuarine environment and disaster
K. Yokota: Studying importance of field investigation on water environment in river

Contents of class

T. Inoue (1-5) :

— Valuation method of river and lake water quality

— Restoration of river and lake environment

S. Kato (6-10) :

— Coastal, ocean & estuarine environment and disaster

— Water flow and material transport in coastal zone, ocean & estuary

K. Yokota (11-15) :

— Experimental and field measurement method for material dynamics investigation
— Analysis of material dynamics in water

(Attention)
— Contact one of instructors in advance.
— There are cases where the order of instructors is changed.

Self Preparation and Review
Students are required to review the contents of each lecture, and to refer some textbooks and/or materials related to the next lecture as
preparation.

Related subjects

Notes for textbook
No specific textbook is used.
The resume or related handouts are distributed.

Notes for reference

Goals to be achieved

(1) Understanding river and lake environmental problems and chemical approach to the solution

(2) Understanding a situation of coastal, ocean and estuarine environment and disaster, and counter—-measurements for related problems
(3) Understanding methods of measurement and analysis for material dynamics analysis in water

Evaluation of achievement

Evaluation is based primarily on reports given by each instructor (100 points).

Each report is evaluated by each instructor.

The average of report scores is used as subject evaluation.

Grade, A: 80 or higher, B: 65 or higher to lower than 80, C: 55 or higher to lower than 65.

Examination

Z Dt
Other

Details of examination
Reports and/or oral examination by each instructor
The detail is decided by each instructor.

Other information
T. Inoue : D-811, inoue@ace.tut.acjp
S. Kato : D-812, s—kato@ace.tut.ac.jp
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K. Yokota: D-810, yokota@ace.tut.ac jp

Reference URL

Office hours

T. Inoue: Wednesday 12:30-13:30

S. Kato : At any time (It is desirable to contact Kato about visit time by e—mail in advance.)
K. Yokota: Monday, 13:00-14:00

Relations to attainment objectives of learning and education

Key words
water quality, water environment, river, lake, coast, ocean, estuary, natural disaster, material dynamics, field measurement, experiment
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(D55030090)Advanced Transportation Systems and Economics[Advanced Transportation Systems and Economics]

Subject name[English] Advanced Transportation Systems and Economics[Advanced Transportation Systems and Economics]
Schedule number D55030090 Subject area Architecture and | Required or | Elective
Civil Engineering elective

Time of starting a course Fall Day of the week, | Tue.2~2 Credit(s) 2

period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Architecture and Civil Engineering Beginning grade D1
Charge teacher name[Roman | B & %2 13 K E Yuzuru Miyata, Hiroyuki Shibusawa, Nao Sugiki
alphabet mark]
Numbering ARC_DOC71025

Objectives of class
To obtain the advanced knowledge of theories and methods for policies and planning for the environment, cities, regions and transportation.
To obtain the advanced knowledge of theories and methods for policies and planning for the environment, cities, regions and transportation.

Contents of class
By using books, reports and papers on the environment, cities, regions and infrastructure, students learn the advanced transportation systems
and transportation economics. Discussion between the lecturer and students will be performed in the lecture time.

By using books, reports and papers on the environment, cities, regions and infrastructure, students learn the advanced transportation systems
and transportation economics. Discussion between the lecturer and students shall be performed in the lecture time.

Self Preparation and Review

Related subjects

Transportation systems

Analysis of environmental economics
Policy for industry

Econometrics

Transportation systems

Analysis of environmental economics
Policy for industry

Econometrics

Notes for textbook
Textbooks and scientific papers will be announced at the start of the class.

Textbooks and scientific papers will be announced at the start of the class.

Notes for reference

Goals to be achieved

1.To understand the necessity and significance of policy and planning for the environment, cities, regions and infrastruncure.
2.To understand the concept of policy and planning for the above mentioned fields.

3.To undestand methodologies in the above mentioned fields.

1.To understand the necessity and significance of policy and planning for the environment, cities, regions and infrastruncure.
2.To understand the concept of policy and planning for the above mentioned fields.
3.To undestand methodologies in the above mentioned fields.

Evaluation of achievement
Home work assignments will be required. Final reports or examination will be conducted.

Home work assignments shall be required. Final reports or examination shall be conducted.

Examination
LR—CRIE
By report
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Details of examination

Other information

Miyata: room(D-806), miyata@ace tut.acjp, phone: 0532-44-6963
Shibusawa: room(B-409), hiro—shibu@tut.jp, phone: 0532-44-6955
Sugiki: room(D-705), sugiki@ace.tut.acjp, phone: 0532-44-6833
Miyata: room(D-806), miyata@ace.tut.ac.jp, phone: 0532-44-6963
Shibusawa: room(B-409), hiro—shibu@tut.jp, phone: 0532-44-6955
Sugiki: room(D-705), sugiki@ace.tut.acjp, phone: 0532-44-6833

Reference URL

Miyata: http://pm.hse.tut.ac jp/kakenA/

Shibusawa: http://www.pm.ace.tut.ac jp

Sugiki: https://sites.google.com/site/trlabotut/home-en
Miyata: http://pm.hse.tut.ac jp/kakenA/

Shibusawa: http://www.pm.ace.tut.ac jp

Sugiki: https://sites.google.com/site/trlabotut/home-en

Office hours

Yuzuru Miyata: 16:00-17:00 in every Tuesday

Nao Sugiki: At any time. Please contact Sugiki by e—mail in advance.
Yuzuru Miyata: 16:00-17:00 on every Tuesday

Relations to attainment objectives of learning and education

Key words
planning process, social & economic evaluation method, forecasting
planning process, social & economic evaluation method, forecasting

models
models
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(D55030100)Advanced Environmental Economics and Planning[Advanced Environmental Economics and Planning]

Subject name[English] Advanced Environmental Economics and Planning[Advanced Environmental Economics and Planning]
Schedule number D55030100 Subject area Architecture and | Required or | Elective
Civil Engineering elective

Time of starting a course Spring Day of the week, | Fri4~4 Credit(s) 2

period
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Beginning grade D1
Charge teacher name[Roman | @M &% Yuzuru Miyata
alphabet mark]
Numbering

Objectives of class

To undestand the analysis of regional economic activities.

To understand the interaction between the natural environment and the regional economy.
To undestand the analysis of regional economic activities.

To understand the interaction between the natural environment and the regional economy.

Contents of class
This class discusses the interaction between the natural environment and the regional economic activities by
mathematical/numerical models. Details of the lecture are described as follows:

Topics

1. The first and second lectures; integrated environmental and economic accounting

2. The third and fourth lectures; waste and economic accounting matrix

3. The fifth to seventh lectures; computable general equilibrium analysis of a regional environmental and economic system

4. The eighth to tenth lectures; an intertemporal model of a regional environmental and economic system

5. The eleventh and twelfth lectures; environmental tax and the emissions trading

6. The thirteenth to fifteenth lectures; sustainable growth in the environmental and economic dynamics

This class discusses the interaction between the natural environment and the regional economic activities by
mathematical/numerical models. Details of the lecture are described as follows:

Topics

1. The first and second lectures; integrated environmental and economic accounting

2. The third and fourth lectures; waste and economic accounting matrix

3. The fifth to seventh lectures; computable general equilibrium analysis of a regional environmental and economic system
4. The eighth to tenth lectures; an intertemporal model of a regional environmental and economic system

5. The eleventh and twelfth lectures; environmental tax and the emissions trading

6. The thirteenth to fifteenth lectures; sustainable growth in the environmental and economic dynamics

employing

employing

Self Preparation and Review

Related subjects
microeconomics (undergraduate), macroeconomics(undergraduate), environmental economics (master course)
microeconomics (undergraduate), macroeconomics(undergraduate), environmental economics (master course)

Notes for textbook
Lecture materials are distributed to students as handout. Powerpoint files are available for students as well.
Lecture materials are distributed to students as handout. Powerpoint files are available for students as well.

Notes for reference

Goals to be achieved

By applying mathematical/numerical models;

To undestand the analysis of national/regional economic activities.

To understand the interaction between the natural environment and the national/regional economy.
By applying mathematical/numerical models;

To undestand the analysis of national/regional economic activities.

To understand the interaction between the natural environment and the national/regional economy.

Evaluation of achievement
Students are evaluated by the term report (100%).
Students are evaluated by the term report (100%).

Examination
LR— TR
By report

Details of examination

Other information
room # : D806
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phone : 0532-44-6955

e—mail address : miyata@ace.tut.ac jp
room # : D806

phone : 0532-44-6955

e—mail address : miyata@ace.tut.ac jp

Reference URL
http://pm.hse.tut.ac jp/kakenA/
http://pm.hse.tut.ac jp/kakenA/

Office hours
16:00 to 17:00 on every Tuesday
16:00 to 17:00 on every Tuesday

Relations to attainment objectives of learning and education

Key words
computable general equilibrium model, global environmental problems, national/regional sustainable development
computable general equilibrium model, global environmental problems, national/regional sustainable development
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(D55030110)Advanced Management of Technology[Advanced Management of Technology]

Subject name[English] Advanced Management of Technology[Advanced Management of Technology]
Schedule number D55030110 Subject area Architecture and | Required or | Elective
Civil Engineering elective

Time of starting a course Fall Day of the week, | Tue.5~5 Credit(s) 2
period

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Architecture and Civil Engineering Beginning grade D1

Charge teacher name[Roman | /R Z 5, j%# 143 Takao Fujiwara, Hiroyuki Shibusawa

alphabet mark]

Numbering ARC_DOC71025

Objectives of class

The main objective is to understand the function of technological entrepreneurship for commercialization of basic research results from a
perspective of financial engineering.

Especially the decision—making model is examined for irreversible investment under uncertainty(Fujiwara).

In this course, students learn the regional and urban economic modeling techniques and the urban and regional policy evaluation
methodology(Shibusawa).

Contents of class

Fujiwara

From a view point regarding the technological development as risky but competitive investment, this class has following topics:
1-2:Technological entrepreneurship

3-5:Investment decision

6-8:Basic real options

9-11:Optio valuation methods

12-15:Application and cases

For each week class discussion, self-preview & review are expected.

Shibusawa

1-2:Urban and Regional Policy and Evaluation
3-5:Modeling of the Urban and Regional Economic Systems
6-8:Policies and the Evaluation Methodology
9-11:Evaluation Techniques and Tools

12-13:Case Studies of the urban and regional policy
14-15:Evaluating Case Studies

Self Preparation and Review

Related subjects

Fujiwara

Management Science (English), Operations Management (Japanese), Real Options (Japanese), Game Theory (Japanese), Finance (Japanese), &
Entrepreneurship (Japanese),

Shibusawa
Economics, Policy, Simulation

Notes for textbook
Fujiwara
Studying materials will be introduced at first class time.

Shibusawa
Papers will be distributed.

Notes for reference

Goals to be achieved

Fujiwara

1)Able to understand the concept and knowledge of management of technology.
2)Able to understand and use the real options analysis.

3)Able to apply and propose original technological management methods.

Shibusawa

Advanced Urban and Regional Economics
Advanced Economic Simulation Model
Policy Evaluation Methodology

Evaluation of achievement
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Fujiwara

Evaluation method: Scoring is based on reports .

Evaluation criteria:

Ph.D 1st year S: 90 or higher, A: 80 or higher, B: 70 or higher, C: 60 or higher (Maximum scoring 100).
The other students A: 80 or higher, B: 65 or higher, C: 55 or higher (Maximum scoring 100).

Shibusawa
Policy evaluation reports must be submitted.
A: 80 Points or higher, B: 65 points or higher, C:55 points or higher, D: Less than 55 points

Examination
LR—+ TR
By report

Details of examination

Other information
Fujiwara
Office#: B—-313, Phone#: 6946, e—mail: fujiwara@las.tut.ac jp

Shibusawa
Office#: B—409, Phone#: 6963, e—mail: hiro—shibu@tut.jp

Reference URL

Office hours
Fujiwara
Anytime if available.

Shibusawa
Tuesday 10:00-12:00

Relations to attainment objectives of learning and education

Key words
Real Options, Game Theory, & Technological Entreprneurship
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(D55030130)Advanced Western Culture[Advanced Westem Culture]

Subject name[English] Advanced Western Culture[Advanced Western Culture]

Schedule number D55030130 Subject area Architecture and | Required or | Elective
Civil Engineering elective

Time of starting a course Fall Day of the week, | Fri.2~2 Credit(s) 2
period

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Architecture and Civil Engineering Beginning grade D1

Charge teacher name[Roman | #83% #B%= Kunihiro Aikyo

alphabet mark]

Numbering ARC_DOC71025

Objectives of class
Research on a history of scientific ideas in the ancient world.
Research on a history of scientific ideas in the ancient world.

Contents of class
Lecture on a view of nature and science in the ancient world.
Modern scinece and ancient 'science’. What are similarities or differneces between the two?

Program of lecture

1. Orientation (outline of the lecture)
. Purpose of the Series
. Science in Antiquity?
. Modern Science 1
. Modern Science 2
. History and Philosophy
. Building Histories 1
. Building Histories 2
9. Building Histories 3
10. Intellectual Paternities 1
11. Intellectual Paternities 2
12. Selective Survival of Texts
13. Resources for History 1
14. Resources for History 2
15. Summery of the lecture

0 Ndo b wN

Lecture on a view of nature and science in the ancient world.
Modern scinece and ancient 'science’. What are similarities or differneces between the two?

Program of lecture
1. Orientation (outline of the lecture)
. Purpose of the Series
. Science in Antiquity?
. Modern Science 1
. Modern Science 2
. History and Philosophy
. Building Histories 1

00 N OoO O~ WN

. Building Histories 2

9. Building Histories 3

10. Intellectual Paternities 1
11. Intellectual Paternities 2
12. Selective Survival of Texts
13. Resources for History 1
14. Resources for History 2
15. Summery of the lecture

Self Preparation and Review
Preparation & review of text
Preparation & review of text

Related subjects

Notes for textbook

Notes for reference
Roger French, Ancient Natural History. Routledge, 1994.
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Roger French, Ancient Natural History. Routledge, 1994.

Goals to be achieved

(1)A correct perception of a history of science.

(2)A conprehensive grasp of the origin of scientific ideas in Western Europe.
(3)Understanding of basic terms on a history of scinece.

(4)A correct understanding of a relation between modern science and pre—modern scinece.
(5)A total appreciation of a transition of scientific ideas.

(6)A correct understanding of literature on a history of science.

(1)A correct perception of a history of science.

(2)A conprehensive grasp of the origin of scientific ideas in Western Europe.
(3)Understanding of basic terms on a history of scinece.

(4)A correct understanding of a relation between modern science and pre—modern scinece.
(5)A total appreciation of a transition of scientific ideas.

(6)A correct understanding of literature on a history of science.

Evaluation of achievement
Holding the end—of-term exams.
Holding the end—of-term exams.

Examination
LK— kTR
By report

Details of examination

Other information

Reference URL

Office hours
pm. 1-4(Wednesday)

pm. 1-4(Wednesday)

Relations to attainment objectives of learning and education

Key words
ancient, science, history
ancient, science, history
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