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(D31010040)F1 %% & @3 [Ethics for Researchers]

FBAl#EXA] A E IR [Ethics for Researchers]

BHERES D31010040 =) BHIFER BIRWBE WME
BAEEEHA CIESR FEEARE Ki1~1 - -Rivk 1
Bl F RERIZHREFLREFERQO12~) HRER 1~
BAsER HWRIFER BRI R D1
HUHEO—<FRE] B IRE, #i5E B £EIFE B E Kunihiko Hara, kyoumu iinkai fukuiintyou

Fonyog COM_MAS81010

BEOHE

HMRFEBEITOIRFRELLT, RIS TIHEMNEEZERL, BoER, MIRBLLTOTHRGEFEZMEL TV, HEHAKXLOD
BMRUVERSFOHMEICIEL-MRERELBTEEL, ARXEREORLERS,
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
BEORE
BHOBENLUTORNBETHEEREZTI. IBFEIFRTEIZERLS,
F1E:ArbO59 a0
MEEBRBLIEAN ? B EREBHABTHLDLEN?
F2R:HAROMELERE, AROBHETFIRELO, FIHHER, TEREHEEEME, A5 EF
FEIE: AU TA—LR-avt b, BAANERRE T2OIE-EE-LE HEFETH,
SPRETE, PI
FAN - AERRER, A—Y—1v7, FENLGFER, E5E £RARAR
F50E:VTSATUR, MREDFEFNA, E7LEL—, REDIEE, HRFEDMLEEH,
#HeEOXEE TATviariL
%6 B: BHIBFFE A
THE LAB(A U359 T4722aL—23v) &#4TLY, LAR—KILTIRE
%7 @ EHIHE 2
HRBESETORHBNET 1R AVay
% 8 [O: HARER
Several faculty members give lectures as follows (order of lectures may differ based on the class):
1)Introduction
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-HERNS
BROFERNBTEE/ETHLELIC, KEAOARITOVTHBELZSEICFEL TSI,
Students will need to refer to their textbook to prepare for and review each lesson.
BSER B
RiTRFEE, HiTEHE
Philosophy of Science and Technology, Ethics for Engineers

BEE 1 B4 HEORESLEED=DHIC ISBN 9784621089149
BEER BAZMIREAS 1/ | iRt [ AEHR HERE 2015 &

R EICEITSHREEE

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

SERICEIIHREEE

ERERE

TETABZEICHLL, AEGHRFBEZHET 5120, REREFEICHLT, ERAFOHEICIECT, AREHEICET HMBRUHM
51T T3,
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.
BARO M EGERHER., RELE— M EOEMS LU IR E

(EFMEE] BAREER (40%) + L R—b (60%)

[FHiEE]T R TOERICHELI-E(CDOE, TEREOEEICLYFFET S,




AGERBIEZEEZLTERLTEY, M OREBELR—FDEEE (100 AFEA) A 80 ALUE
B ERBEEZEEMERLTHY, M OHEBRELAR— D EETE (100 SmiEm) AN 65 MLl E
C:ERBIEZZEHULERLTEY, M OREBELR—FDAFH A (100 ER) A 55 AL

[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
ERRR

EHRREER

Examination

ERIREREE

Z0th

ELRHE LERKE

R #RE (#4$EF) :C-101-3, hara@rac.tut.acjp

IR A :C-101-1, hisashi.fujiwara@rac.tut.acjp

BJIl 1IE40:D-101, masatomo.shirakawa@rac.tut.acjp
W)l #3E:D-101, h-katsu@rac.tut.acjp

KAR [5F:C-101-1, okubo@rac.tut.acjp

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: C-101-1, ookubo@rac.tut.ac,jp
DINVALR—D

FI4RT T —

e-mail 75 & THERFSZ (T3 115,

Anytime through email

FE-LEIZEREORG

(AHRE-HMELLTOELWMGEELESE MRE-BHMELLTOEMAN-HENETZEEL AEOER-BE-BtOBE ah it
RITE T HBMHREL R TE - RR-5TE T D8N

F——F

MREGE. AIRHEREFTET. IRFETAH. TRER. T2 RERHEE, Z/FHE. TnozyiariL

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




(D31010010)#4 4% T 2245 5 &%5% I [Supervised Seminar in Mechanical Engineering 1]

FBAl#EXA] T =245 58558 1 [Supervised Seminar in Mechanical Engineering 1]

BHAIES D31010010 X5 BHI¥EK BRBEA WM
BAEEEHA RE EERRRE & B 4
B RERTFHRRE TR EREQO12~) HEER 1~
BAREER BRIFZEX BREEE R D1
BHEHAR[A—7FRIT] S1RHFHEZEE Tkei kyomu lin-S

> MEC_DOC71010

BEOEE

BHIZ2ROEMELFICHIIERNORFI?ETOMHEERS IS, LIS —HAOWBEITICLICEY, BASEERTIEHICOTS
CENELLVVRARER, MR, REERA, HEA, TLEVT—av hEHIIDITS.

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.

BEORE

HREBICHEONETERETS.

Content of this class will be set in each laboratory.

FE-EERE

BOORBEEEE T HLLELIC, REAIODARICOVWTTFRALNEEFSEICFELTBRIL,
Preparation for next class and a review after each class are carried out.

BEEM B

FEHMIFREE SLUBIMHREBHIZER OBERE

Subjects of mechanical engineering in undergraduate and graduate courses
BEEICEITIHEEE

MREEICHETS.

SEEBICHETIHEEE

b< 3:4=F .

1) ERARDBFICEVNTHAREXRT T A-OIBELGERNORIFICEFTFTOMEEE /T 5.
(2) XEROANBEZEREICEMFEL, IHMIZBNTES.

Q) XMOHNBFEHESE, HLOBEERAZRIETES.

(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.

BAROFMEGERHR., RELE— M EOEMS LU IR E

A ERBEETRTERLTEY, NDOTRRLR—OAEE E (100 S R) HY 80 M E
B:EM B1E% 65%EKLTHY, LIR—FDEF R (100 SiEm) A 65 mLE

C:ERKBEE 55%ERLTHY, LR—FDEF R (100 RS 55 Mk

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

B: 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).
ERRER

B EE e E O EX T oY A

Non during exam period

EREBREE

ZDith

DINVALR—D

FI24RF7I—

FT-HEIEHREOHE

(C)LEEF DB EEHMIBES T -MERAGEH LEFEOMBOELEICKIMERKICHTHHEREREBL, AEMAFEOHEILE
& TNEEBRTEDHEED

(D) ERNZBWTERBTEDRE A -3 2=/ —23>AHEX, OBRVERATAT7EELT, BERDOHAPEALREXEDORMNIZH T
MBHIZRBEL, O3a=4H5—av T8N

F—J—F

HHIZE B XTLATHA HE-EENT, DXATLGHE-ORYM BE-TRILE—

Mechanical engineering, Mechanical system design, Materials and manufacturing, System control and robotics, Environment and energy




(D31010020)#4 4 T 2245 51l &%5% I [Supervised Seminar in Mechanical Engineering 2]

FBAl#EXA] M T =245 518558 T [Supervised Seminar in Mechanical Engineering 2]

BHAIES D31010020 X5 BHI¥EK BRBEA WM
BAEEEHA RE EERRRE & B 1
B RERTFHRRE TR EREQO12~) HEER 2~
BAREER BRIFZEX BREEE R D2
BHEHAR[A—7FRIT] S1RHFHEZEE Tkei kyomu lin-S

> MEC_DOC71010

BEOEE

BHIZ2ROEMELFICHIIERNORFI?ETOMHEERS IS, LIS —HAOWBEITICLICEY, BASEERTIEHICOTS
CENELLVVRARER, MR, REERA, HEA, TLEVT—av hEHIIDITS.

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.

BEORE

HREBICHEONETERETS.

Content of this class will be set in each laboratory.

FE-EERE

BOORBEEEE T HLLELIC, REAIODARICOVWTTFRALNEEFSEICFELTBRIL,
Preparation for next class and a review after each class are carried out.

BEEM B

FEHMIFREE SLUBIMHREBHIZER OBERE

Subjects of mechanical engineering in undergraduate and graduate courses
BEEICEITIHEEE

MREEICHETS.

SEEBICHETIHEEE

b< 3:4=F .

1) ERARDBFICEVNTHAREXRT T A-OIBELGERNORIFICEFTFTOMEEE /T 5.
(2) XEROANBEZEREICEMFEL, IHMIZBNTES.

Q) XMOHNBFEHESE, HLOBEERAZRIETES.

(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.

BAROFMEGERHR., RELE— M EOEMS LU IR E

A ERBEETRTERLTEY, NDOTRRLR—OAEE E (100 S R) HY 80 M E
B:EM B1E% 65%EKLTHY, LIR—FDEF R (100 SiEm) A 65 mLE

C:ERBEE 55%FERMLTHY, LR—FDEE (100 RiFER) A 55 MUk

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

B: 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).
ERRER

B EE e E O EX T oY A

Non during exam period

EHRRE

zott

YINHLR—S
FI4RTT—
$E-HETEE RO
F—7—k

HHIZE B RXTLATYA ME-EENI, DXATLGHE-ORYM BE-TRILE—

Mechanical engineering, Mechanical system design, Materials and manufacturing, System control and robotics, Environment and energy




(D31010030)%E & fEIE AF 22 4% SR [Seminar on Interdisciplinary Research]

FMBAFEX4A] 5 A A2 45 R [Seminar on Interdisciplinary Research]

BHERES D31010030 =% BHI¥EK BRBEA WME
BAEEEHA %8 FE B R A 3~3 BHArE 1
BARRE IR % RFREIFHAERRE LR HARIEQ012~) REER 2~
BAREEE i ITHER BAFBER D2
B EN—TFRE] S1RHIFEE 1kei kyomu lin-S

AV P COM_DOC71010

BEOHE

B RAFRE2ERZEN, —RICHLTESOMRZMEROBEBLTZEICHMN OTERRTEILET, OEMLFOMBER/LZTT
HRWEEE O MBE A HMISEIESE M RARENETFICDITSES.

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.

BxORE

F1 O BBERZERFNZERICKIEEBEERRERIOEEMEZFICEITIAMSFUREEE B ZERRAE

F2E-F 16 EDS50D 10 BEE: 2-3RDZHEZLENS, BoNERLTVESHERNE, ERZETIHLTELIBERLREDORE
RIFFE2H(ADBEDLOALNRT—RAVMEAW, 20 HEEOFHMEH T TRR-HALLER, EREOHRNBIZFIIODVTHERD
ErHFaEL 20 HEEE

F2E-F16EDSHMD 5 HEE: ZFRNMSOHBICLDFEEN RAD 5 R)ELLICLE:, BEEEHRICET ST 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.

PE-EERE

BEER B

LEROEMEERE LU HEBELFRE
R EICEITSHREEE

L

SERICEISHREER

pc 974 =k -

BROMRZMEBEROELZEITHMAYPOTERATHIENTES. SOICENDOEMNDEVEEOMBEHRMISEESE THERRK
ERIESBENERICOITS.

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.

BAROFMEGERHER., RELR— M EOEMS LU IR E

BHREATERINDIZERRND, 1DULDOFEREREERL, (BoOMBLDEREZMHL, AIETHONIEESOMBICEDLSIZT—F




NV TEDNZREELT, 1AL EEOLR—IEZBEERAICIREL, TOLR—MNIKVIEEHEAIREHICHIINT 5.

A80 Rl E . B:65 MLl E, C55 mLLE

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

LR—+TCEiE

Non during exam period

ERIREREE

ZDith
EHHELEE
DINVALR—D

FI24RF7I—

FE-BEIZEREDOAE

F——F




(D31030010)##8 > X 7 L ¥ R[Advanced Mechanical Systems]

FMBAFEX4A] S AT L4 iR[Advanced Mechanical Systems]

BHERES D31030010 =%, 4 BHI¥EK BRBEA PESIN
BAEEEHA EIES EEARIER A2 HEH 2
Bl RERIZHREELREFERQO12~) ARER 1~

BAE SR HWRIFEK B EE R D1, D2, D3

B E[N—vFRTE] AR &, BRI OB T RS, FEP EE Shozo Kawamura, Tadaharu Adachi, Yoshinori Takeichi,
Tomohiko Ise
AV MEC_DOC73020

Bx0OEE

AEETIK BRNE, RBIESIVRSAROS—IZEL, HFLOAIWZEIRKT 570, BL L)L O - FFHEAZICOWTERTLHE
LI, BRHOMRANBZRE BRI D.

The class aims to give advanced knowledge on solid mechanics, vibration engineering or tribology.

BEORE

F 15 BCAMNESE, FEEE)

BHCEEMORSICEHLTRFOINE YIREZERTS. £24L, RBIZICEIIRFORIXDOLE 2—%1TL, #HEOEEDDIRS
ISETHEBOETIVTICET HEMEREDD.

FEVIR AREITE, BIMBBOET OV EDZaL—a 5,

% 6—10 8 (BILEBHE)

HHEEZEESTCERARICEALTCRFOMN YIREZEER TS F2EE, BRAAZICETIRFOBIOLE 2—%TLY, HEOEEDH
FORETCRET AEREREDS.

FEVOR BERAZE, HHOBEMMEYE, #REROTHU%.

% 11—15 B (TmERL)

MHBZEETISAROC—OEBICELTRFDINVIREEERT L. F2EL, FSAARAC—(CHTIRFOR/IOLE 2—%1TLY, B
BERCHBERORICEHT IEREFEDD.

FEVIR MSAROD—, BBER, REEHE BEEE

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 and simulation of vibration are
understood through discussion based on the presentations.

Topics: Vibration engineering, Vibrarion data analysis, Fluid film lubrication and so on.

From 14 to 15 week: Discussion

FE-HERS

BROFBRNBTEEETHLELIC, KEADARICOVTTFRMNEZSEITFELTWAIL.
Self-preparation and review are necessary.

BSER B

RE-ERIZER, MHAZER BEREIZEFEZ0OBLEREMD)

Fundamental knowledge on solid mechanics, vibration engineering or tribology.
BHEICETIHESE

BEHERMTT 5.

Handouts will be prepared




SERICETIMEEHR

ErRBRE

- EEYMOIRE, B, #H, BEFOLHICENT, BLLANLOEN-FHEAZE RURFOMENEEEMRTS.
get advanced knowledge on solid mechanics, vibration engineering or tribology.

BAEOFHEECERIER., FELT—FEOEMS LU HEEE
EREEOIIEEERELR—M100%) &> TEFET 5.

BRELR—MZ&BBEN 55 AU LEDBEEEHRCERBEICRELRETS. UEBRICE>TERDIEELHTT 5.
FAf A:80 s LAE(100 R )

514 B:65 m LA E(100 R )

FT4H C:55 mLLL(100 RiFR)

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

ERRR

LR—+ TR

By report

ERIREREE

Z0th

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

JB 3L FE K& -D-305+ 6664 - adachi@me tut.ac.jp

i E#2-D-304-6663 - takeichi@tut.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
DINHLR—=D

HIaL.

FI4RT T —

E-mail THERREZITEAHLES.

ask us by E-Mail

FE-LEIZEREORG

(B) M- IS AR OESLRENTREN EELEN - RN BFOES-ICAMEEZBRNICESL, RENITEATESRED
¥—J—F

e, EARNZE, BB

solid mechanics, vibration engineering, tribology




(D31030020)h0 T 5 5 > & ER[Advanced Production Process]

FBAl#EXA] NI FH A 4%k [Advanced Production Process]

BHERES D31030020 =% R IZER BIRWA EIR
BAAEHA ®H FE B R B 2~2 BRI 2
BEENE AERTEMERE T L EIFETE012~) HEER 1~

B R B IZER BAER D1, D2, D3
BLHEN—TFRT] #F OE—ER SEM FR1T, KEB ¥ Ken-ichiro Mori, Takayuki Shibata, Yohei Abe
Fonyvyg MEC_DOC73020

BE£0BHE

RIAHEBORELLLIC, HERTENEEIZSBTRAIERAINDLSITH>TE . BUERITEICIE, 5% ARERE BRE
REGEDHY, TNOOEBICOVTERT D, HICHERERENERNLGES CTHETELO, AREREZEFLELTHBAZTS. £
f=, BERBTOEFEOLOICEEMIIZE T5EBRMBOERSE, RBRR, BELER, BHMIHRRECOVTLIHRATS. (B
& 7%, TF#B)

WMNTHREREER - EFT/\1RZER L=/ 0-F /T /34 X (Micro/Nano Electro Mechanical System, MEMS/NEMS) (B89 5 5F
RARRIETREAITHOL TG, KEETIE, MEMS/NEMS HBDT /A REERT S1=-0CBEEBBTHNIVTS5T4, TyFoy,
SEIEMR, BERM, </0-F/EEMIEM, 3 Rav//0-F/BERIRBEMAEEDT(/OT U HiiOERERERD T /7>
U BHMORBLEEEERRT L. T, CNoOMIEHEGALTT /NI RERDO OO TOERERANTIIMEEE /TS, SbI,
BROIYA/0-F/TIF1I—20OREFRBEFEE T HLEELIT, /0 F/AETOYEFERFETS. (HL:5H)

(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)

“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.

BEORE

B H.RE

EE JFEREFTEOMSR: E0E ARERE RRAERZOME, 232L—23avDETH

2 MCEOEDEZ BMEEOWMAARR. ENEM, 2RTERE

3EE BEMHEHNFEOEERX IRTIEH VTFH BHEEHOERRK

4BE BUHBRERE():IAMER EUIMEVOTH, [GALEH RN

5EE HHEFHRERZQ:HAHOHEWL, EREFOLE

6 EE BMZEMOARERZE BUHZE HEUFRERE BEHERERE

7EEB BHMIO): EBERMBOEREE, BEERR

8EE EEMINTI(2):MBLEE BT HEHEBRE

HY LM

9i@E MEMS/NEMS #ih

1088 Z4bIVT 504, DIVRIVFUY, FSATVFUY

11:EE MEMSHEREEPVYD), LS ERRECVD)

1288 HHEBREZEOE), B, BEHEM

1388 REXAZOIL=UY, NLor(4oa3o =0y

1488 <4o0-F/&EEMI M, 3 RT3

1588 <4/A7)F1T—RERT—)LE|

1688 JEMDIAVO-F/IL =T il

(Prof. Mori and Prof. Abe)

1st week: Numerical methods: discretizaton, finite difference method, finite element method and boundary element method (& fZ4Ti% : B L
b, 29 BRERZE BRERER)

2nd week: Finite difference method for heat conduction: discretizaton of differential equation governing heat conduction, calculation of
temperature distribution (RMEBOE S % : MR EMA SIEX DML, BESHOFHE)

3rd week: Basic equations in solid mechanics: three—dimensional stress and strain, equilibrium equations, constitutive equations in elastic
deformation (A NZEDEREN 3 RGN VT H, BHEVTAHDOER)

4th week: Finite element method for elastic deformation (1): triangular elements, distributions of displacement and strain (BEMEZERDERESR
FENI3ARER EUIWEVTH, [SALEHRN)

5th week: Finite element method for elastic deformation (2): equilibrium equations of nodal forces, treatment of boundary conditions (F& {425 2
DERERFZQHRANOHEL, BEREHGDONE)

6th week: Finite element method for plastic deformation: plasticity, elastic—plastic finite element method, rigid—plastic finite element method (%8
HEROBRESRE BEHE BEMERESRE MEHERERE BHEROAREREZRRAFHEOLE, HE5LKXOMFEE)

Tth week: Metal forming(1): deformation behaviour of metals, forming limit (B4 T(1): £ BIRM FI O LE R4, BHER)

8th week: Metal forming(2): lubrication and friction, forming tests (B8N T(2): H B IR, BHEM T HERERE)

(Prof. Shibata)
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-HERE

BROFEZRNBTEEETHLLLIC, REDARICOVTTFRMNMEEZSEICFELTWBIL,

Students are required to prepare and review each lesson.

BEEM B

B HF RE

MHRAZOEBRMBLIDLETHD.

LY 5H

RBEMIZ, I4/A3T TR MB-LZ2OERMBILETHS.
(Prof. Shibata) Advanced Microfabrication Technologies
BEEICETIHEEE

B HF RE

TYUrERTT 5.

LY 5H

BEOHHEBEFEALLZL. BEEHBLUVEEEHER—LR—CLICEBETLIOT, EEHRILTERICESTHIL.
handout

SERICETIMEER

ErRBER

By F R

BERITEOERLARNFZORRESRZE, BHEMIIIOVWTERTS.

R

DTFORA90-F /=G OERMBEERT 5.
(MEXRNGERAI/OTL U T ETORBEFEHNEFTES.

(2)REWMDF /R T HEMDRBEFHNERTES.

RVEHDIA /O T HNTERAESHE THELT NS RO TR FEHNTES.
(8)RA49AF79F 1T —3OBERBLERT— LA BB TES.

BAROFMEGERHR., RELE— M EOEMS LU IR E

B K RE

#EFREEEL, TOLHR—MI&YFHET 5.

LY 5H

SRRELR—bF(100%) TRl g 5. BRELHR—FDORAEIEL MEMS DB ORBOZMFMRNERATHEEELOTRE (AR 5~10 HREE)
AERBEETRTERLTEY, D OLR—FOEET A (100 AiEm) A 80 M E
B:ERBIZEEIDERLTHY, MOLHR—DEFHR (100 SiFER) A 65 mLl b
C:ERBEZ2DERLTEY, MOLR—IDOEF R (100 siER)HY 55 MLl E

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).
ERRER

LR—+TEE

By report

EREBREE

ZDith

JTIHhLR—D

http://plastme.tut.acjp (Fx. ZER)

http://mems.me.tut.acjp/ shibata/class/micromac/mems.html ($£FH)

http://plast.me.tut.ac.jp (Prof. Mori and Prof. Abe)

http://mems.me.tut.acjp/ (Prof. Shibata)

FI24RTT—

#EAER 17:00~18:00

Mondays from 17:00 to 18:00

ZE-LEIZEREORG

(B) EBHmM - ICRAMNABOEFERRWIAEN EELEM-BK/HFOER-ICAMNBZERMICESL, RENICERTESESD
F——F

EM N BiEH% BRERIE, MEMS, NEMS, RA4VAXI =Y, F/IV=0Y, T4RIVT 504, TvFL Y, BIERA, EEHEMN, <
A90-F/EFEMT, I(YAF7IFa1IT—4
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I finite element method, finite difference method,solid mechanics, metal forming, MEMS/NEMS, PVD/CVD

-11-



(D31030030) £ & in T % ER[Advanced Manufacturing Processes]

FBAl#EXA] 4 E N T 4%5&[Advanced Manufacturing Processes]

BHERES D31030030 =) BHIFER BRBEA R
BAEEEHA GIES] FE BESIR X2 HEH 2

Bl F RERIFHREHE LR IFRQ012~) ARER 1~
BAREEE BHIFER BAFBER D1, D2, D3

HEHBEN—FRE] ELX EF TH FIBE FE EH #IL = Masahiro Fukumoto, Toshiaki Yasui, Masanobu Izaki, Seiji Yokoyama
YAV PZA MEC_DOG74020

£ JO)=F

(MHEETF)BBBERAMHOMER LO-OORAREMGLTICKBENGEDERBELTEEZLGRIAZR LTV SRR BIZM
HOMEHE. FREMESTICEEMEITONT, BRYE, (LRRAZICITIHLTES, Fz, NILIMHRIRO-ONYELE - BHR
RIZDVWTEY, ThELATESNNEBR/IHLEBNET S,

(BAEMIFE) RRHERMHOBEASNITICETIRMESLVERREBCOVT, HICKREANIZEERARORIRICETEIEVIRERZ
BIn, FTROIRIZHEDRT S, F-EEH. BEQEERELES A, NISHT SIRFAABTESE-RRLTEL,

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.
BxORE

1. MHEAEEIS —BRICEITHLEENZE (FIF)

2. MPEEIF2—EEEEICH T 5EARYE—EFiRk (FiF)

3. MHAEEIXI-EHBRICHIT2E A WE — & (R

4. MHEEETIRA4—VINERTOLRICKDEEEDO TR LR A (FI5)

5 MBEEIFS—%F ERLISAGEL

6. MHAEEIF6—mRAS R (HELL)

7. MBEEIZ7T—SMMBEEETO X GEL)

8. MHMEETIF8—FRE)FAU)L(HEIL)

9. EEMIZ1—#mEER)

10. BAMIF2—HFHHRESLTOEREEERE(ER)

11, BEMIFE3—/NILIEESRERTOEX (1ER)

12, EEMIF4—BHEERRORATREFER ER)

13. #EEMI¥5REASAER—PVDECVDIER (R H)

14. EEMIS6—PVD-CVDOEERIM (R3H)

15. & MIFE7 —PVD-CVDDRFHM (RFH)

16. LR—MERK

FT-HENE
BEOBBENEEETTHLLLI, AOREIOLTRAENSESEIFEL WAL,

)
BE-LR—MEETEERT.

1st week: Production and manufacturing of materials1 — 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-HERE

Review after every class, and read the text before next class.
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EE®A
MBI 2 ERMAMBEERLTLDIE
FEIERMAOEENMIRIBLUIRETOERATE ], MHEE)

Joining process, surface process engineering, materials science, Physical chemistry of materials.
BEEICETIHESEE
BENBRDOT IV ERHT 5,

<BEHE>

[EEMHEETR]

T. Rosenqvist: Principles of Extractive Metallurgy, McGraw Hill
[(#E&MIZE]

RENEICEITIREARS B, [RERERN, BRI
EREMRD, (FSA4TL—T42Y 1, HEETE

CEHIE, [HRBSIFE ERER

Text will be distributed.

sE= =42 Principles of Extractive Metallurgy ISBN 0470115394
gL Rosenqvist | HihRtt | Tapir Academic Press HhR4E 2006
SEER? -+ Growth and Transport in Nanostructured Materials: The Fundamentals of | ISBN 3319246704
PVD, CVD and ALD
EEL Angel Yanguas—Gil | H ARt | Springer & 2015
BEES g4 Solid State Physics ISBN 0123850304
EESR Giuseppe Grosso, Giuseppe Pastori | HiR#t Academic Press H R4 2013
Parravicini
SERICHEILHMEER
EFER
FICTREBIIHTHEMBERDHE
[(EBMHEETE]

‘B OREREELETIRE

AR EE, KER, oH, BBELL
RIEDFEHEBBRRLE DI RIGEE
CBRERICESHEHILL, VY7L OETERE

[(HE&MIZE]

ERR/EIIVIREBMHEOEEIRIE. #E
BREEBES. ESLTO R0, [RE, 18

IR EBEEHOERETOCADOE Y. RE, #iE
-ERREM A EERRBA OB IERS
CEERMICETATHERTEOBSLEEERORE
- TSRO E AR SR TEA RAT

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.

BAEOHEECERHER ., FELR—MEOEMS SUFEEE

bk BEPETREE10%) BIURELR—LDORNE (90%) TEHE T 5,

FHEELE : [RAIICT R TOERICHELBITDOETREOLSIEFHHET .
AERBEERMBEOTNTEERL, NOLER—, EERFEOEET AN 80 AL
B:ERBZEERMBED2OFEMKL, hOLKR—k, EEREOSH AN 65 ML L
C:ERMBEZERMBED1DEERL, hOLHR—F BEFREOESAN S ALl E

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).
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ERFER
LAR—+TEE
By report

ERI R

ZOfth

35 E 18 (EB 2 D-505, A& 6694,e—mail:m—izaki@me.tut.ac jp)
##ILE = (FR 2 D-507,IN4% 6696,e—mail:yokoyama@me tut.ac.jp)
EARE TR (S E D-503,N#R 6692,e—mail:fukumoto@tut.jp)
ZFHF|87 (EBE D-601,A#R 6703,e-mail:yasui@tut.jp)
JTIHhLR—D

FI4RTT—

e-mail [ZCHERF2IT411F5

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

HE-LEIERELORG

BT 2ER

(B) M- IERAMNMBOEREARWIREN EELEM-BM2FORR-ICAMNSZEXRMICESL, RENISERATESES
(C)LEFDMBEARMIERIE-MRMHAREN LEEDOMBOEEICLLIMRMKICHTIAEREARSEL, HRBAROFEILIEL,
ETNEERBRTEDEED

DO)ERNIBWTEETEARREN 032 =5 —2aV HAX, OBERVERATATZELT, BR/OHRAPERLEZEORMIELTH
BMICRBL, O3a=4/—avd bhEH

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

¥—7—F

JYA9)L, HELE BHEAR SRASRE, BENI. RARE. B F5/70ER,. F5X3Tosyd

thin solid film, coating, evaporation, activity, spray forming, transport phenomena, thermodynamics
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(D31030040)41 ¥4 T 4% 5k[Advanced Materials Science]

FMEAEXA] # ¥ T =4%R[Advanced Materials Science]

BHERES D31030040 =) BHIFER BRBEA PESIN
BAEEEHA %8 FEEARE &2 HEH 2

Bl F RERIZHREELREFERQO12~) ARER 1~
BAREEE M IFER BAFBER D1, D2, D3
HUHEO—<FERET] =i 82, F& Z—, /MK IEF Hiromi Miura, Yoshikazu Todaka, Masakazu Kobayashi

rZAV P MEC_DOC74020

BEOHE

MHEREN DEBEHZHF > THEAL TR L TRELLSMEE - BIRIC T 2B M FHEBOMELBREEMHZDOILENSERL, It
ATEDLSICT 5, T, KERER, HEZEBNTEMOEROLEICELSERETESKIZT S, oI, KiEEEME-#EMEEZEDSY
O#EEFIET 2L THIEDOFIE, ZBIEDSTEONTNLIEND, BLOMBIETHHERRORE, #it, B&U, BEXHOLHO
TOEREEEFFTES
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.

BxORE

Ist: AV bAF I3y (MR OER - BE- ARTIHEZOREBM) (Z5#)

2nd: ML (Z58)

3rd: IR #E R ARSI (Z55)

4th: ENREHEE SRS O (=58)

5th: FHHE#5 & SRR (=58)

6th: A #S 9 DR O FRE SR 1 (ETE) Uh#E)

Tth: IO OTMEBIT2 (A AT, MY ST4) UMK)

8th: M ¥/ ORM O T LB I (EGLE, ETVUT) UNHK)

Oth: MRS/ ORB O I EAZT4 (R A LA (IR

10th: # I/ OMB O ST EAENTS (REEBARNT) Uh )

1th: MEHERE 1 (BE BFRIBOHR) (F&)

12th: M EHEEE 2 (KB, £R0EE, RFOBE) (F&)

13th: M FHERS 3 N THEE, @R BER HER) (Fa)

14th: M EBRES 1 GRIEEHE, BU0E-MIT70EX) (F&)

15th: MHEERES 2 (GH-EAHE R (BHEEREETFRMR)) (F&)

16th: L7R—MERL

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-HERE

Self Preparation and Review are essential.

BEER B

B3 #HWOMELMTI, HHMELSE

B4 MPHEREMETE, BEMBZE, MHEN

M1 #BHREEFE, MEMERERIT T F

B3 #D# ¥ LN T (Materials and Processing in Mechanical Engineering), #$¥#32{t5
B4 MFEMEFEMIF, #iEM F%E (Structural Materials), #1 ¥ 24T

M1 MEHRIEZ, #EHEESIE T 4% 5% (Advanced Materials Function Control Engineering)

BHEICETIHESE

BERENEENT D,

The text for lecture is distributed.

SEE1 =24 Recrystallization and related annealing phenomena ISBN 9780080441641
EERZ F.J.Humphreys and M.Hatherly | HhRtt | Elsevier HhREE 2004

BEE? 24 Materials Science and Engineering: An Introduction, 8th Edition ISBN 9780470419977
254 William D. Callister, David G. Rethwisch | KR4t | John Wiley and Sons | HMRE 2009
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SEES E4 MHORPBEIRE > -<4> ISBN 9784563067120
EELZ WD. ¥ ¥ 1) RAZ— (F) Wiliam D.Jr. | HAiR%t KRR HREE 2002
Callister (JR%), AFE & FHR)
SEEICHIIHRER
SEE4
ERZTITIUTILIZEI)—X 2 #MEHEES), ZEL SAHH, EIGERE, LIt FAEE)E, ISBN:978-4254236927, HikRE : 2000

SEES

EATITUYTIIZEI)—X 3 HMEBESZ), ZEEL MEMEL BRAER BETE, it 32 E/E, ISBN:978-4254236934, HhRE:
1999

EFER

1. MM OER - - BRFHETOMRH RS ERTETLS,

2. MW EOBRISOVWTERTE KATES,

. B EERCEBRECOVWTERTE, ISATES,

BN EERCEBREC OV CERTE, ISATES,

SR EE ST AA—D U TR DBRBENTES,
 RERACLORBVHATES,

MM OBEBEM R OBRERATES,

- HHEOMEHE-HERBEOLOORLE - MI 7O ERETED,

N UN®

. Understand meanings of microstructural control and improvement of mechanical property

. 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
BAROFMEGERHER., RELR— M EOEMS LU IR E

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.

[RAIMICS R TOBERICHEL-BIZDETROLIICFHETS 5.

O N DNWN =

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.
AGERBEZEEENBEOIRNTEERL, N2 2EOLAR—FDEETAA 80 MLl E
B ER BEZEEMNBED7OFERL, hD 2 BOLER—tOEEAA 65 MLl E
C:EMBZEMMEEDSDEERL, D 2BOLR—tDAFTAA 55 MLl E
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.

EHIEER

LR—+TEE

By report

EREBREE
Z0fth

JTIHhLR—D

<Miura> http://str.me.tut.acjp

<Kobayashi> http://str.me.tut.acjp

<Todaka> http://martens.me.tut.ac.jp/

<Miura> http://str.me.tut.acjp

<Kobayashi> http://str.me.tut.acjp

<Todaka> http://martens.me.tut.acjp/

FI4RT T —

<Miura> Please send e—mail in advance for appointment. BB ZE T HE S,
<Kobayashi> Please send e-mail in advance for appointment. e-mail IZTHRFEREZITHEHE D,
<Todaka> Please send e-mail in advance for appointment. e-mail [ CHRREFEZITEEHE S,
<Miura> Please send e—mail in advance for appointment.

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

. Understand mechanisms of deformation, fracture and microstructural control of materials and the related recent topics
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< Kobayashi> Please send e—mail in advance for appointment.

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

ZE-LEIZEREORG

MM IT2ER

(B) EBHmM - ICRAMNABOEELRRWIRAEN EELEM-BMA/FOER-ICAMNBZERMIESL, REMNISERTELEESD
(C)LEF DB EAHMIEESE-MERKGED LEFOMBOEEICLIMRFAKICHTIAEREATL, HERROFHEILEL,
TNEEBRTEDRED

¥—7—F

HiE g AR 2B0E nIToex

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

FBAl#EXA] fNEEORT 49 X T [Engineering of Intelligent Robotics]

BHERES D31030050 =) BHIFER BRBEA R
BAEEEHA EIES FEEARE A3 HEH 2

Bl F RERIZHAREFLREFERQO12~) ARER 1~
BAREEE M IFER BAFBER D1, D2, D3

HEHEN—TFRT] FIE —Z HK #H— =57 28 &5 #B| ET % Kazuhiko Terashima, Shinichi Suzuki, Takanori Miyoshi,
Shigenori Sano, Tomoaki Mashimo
AV MEC_DOC75020

Bx0OEE

ABEDESHEENZF>BEBBORYMNIE DMEEQRYADRE, BIE, FIHAEEERTS.

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

LTEFET I, ETRPFEFENRDOLD, ZEEOFENEEEET S,

%18 ORyr S RFLDETILE
%28 VATLRTEERI
%38 REFASRREHRTE
%458 ETIVICEOKIERET
E 58 Lik—k

%658 ORYFDEEDETILIE
%78 =REIHOER

%8 BEVATLDREN

% 98 E=RIEEDH

% 1038 LiR—k 2

118 MEEAH=X L

5128 REDBLMRERK

5 138 BRFTEEEER

5 14 8 EEFIEH

% 1558 LRk—k 3

168 £&H

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

BEOERNRZEET T5LLLIC, REIODHRRICOVWTTFRAMNEEZSEICFETLHIL
Read the handouts before and after the lecture.

BEER B

R E, Mo AREX, BEF, SHRIE fIEER, ORT(OX
Fundamentals of linear algebra, differential equation, mechanics, measurement and control theory, and robotics.
BEEICETIMHESRE

BRME, ENEREHTS

Handouts will be prepared.

SEE =42 Introduction to Autonomous Mobile Robots (Intelligent Robotics and | ISBN
Autonomous Agents series)
EEL Roland Siegwart and lllah R. Nourbakhsh | HiRR#t | MIT Press kR4 2004
SERICETIHESE
ErRBER

(1) $EEARY DR HEEERTD.
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(2) FBEOARYMIB T HIRBRHBORES ELEMBT S

(3) MEEAR Y DERBIHEEEMR T D

(4) MEEARYFDOFIEHS>H EZEEBEST D

(1) Understand the design methods of intelligent robots

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

(4) Understand the control methods for intelligent robots

BAEOFEE(CHAR. BELA—FMEORMELUFMEE

LAR—HZ&>T 100%5HE T 5

A:80 UL
B:65 mLL
C:55 mUE
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.
ERFER

LAR—+ TR

By report

ER R

ZTOfth

#5KE —, D-408, 6678, shinichi@las.tut.ac.jp
FIE—Z, D-510, 6699, terasima@me.tut.ac.jp
=48, D-509, 6698, miyoshi@me.tut.ac.jp
{£87:% 81, D-407, 6684, sano@me.tut.acjp

Shinichi Suzuki, D-408, 6678, shinichi@las.tut.ac jp
Kazuhiko Terashima, D-510, 6699, terasima@me.tut.acjp
Takanori Miyoshi, D-509, 6698, miyoshi@me.tut.ac jp
Shigenori Sano, D2-306, 6684, sano@me.tut.ac.jp
VINHLR—=D

ARTA YR OHIEIZE T 2ERHNHMBIDLETHD.
Basic knowledge on robotics and control are required.
FI4RT T —

e-mail [ZT, HREEEZITEEDLES

Contact the professors by e—mail first.

$B-HEHEEREOTS

(C) BAEE D A A MBS ¢ BB RRE MBI L ZHRBIRIH T 2 HEREKBL, FRRROHEIRL,
ZNERBTERHS

F——F

aRyk, S, oY, TOF1T—42, #EFE, BT LA

Robot, Control, Sensor, Actuator, Mechanism, Mechanical system
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(D31030100)> R 7L « EtiBl4% SRi[Advanced Systems and Instrumentation Engineering]

FBAl#EXA] AT L 5HBI4% R [Advanced Systems and Instrumentation Engineering]
RHHBES D31030100 4 BRIZEK
B %H FE BESIR X2

BARRE IR % AERTFAERE TR EAFRQ2012~)

BAE SR M IYER

HUKLBO—TFRIT] = B =% FX ML EH Chiyu Sho, Tetsuo Miyake, Naoki Uchiyama
YAV PZA MEC_D0OG75020

EFRWR
BRI

RRER
FEER

iR
2
{1~

D1, D2, D3

BEOEE
IMEBREOVKOADEELGFELZFEL, TORMEGHATSNEDIT5,
DEHRERHICET B DD DFEITDONTES,
NFEMRM L AT LDBHTELIGAIZDNTES,
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.
BEORE
F1E: I —TLyhEROEEER
F 2B EREER VT Ly EROER
3B EREER VT Ly ERORE
B4 E EREEE T LYy N E RO ER
%5 B EREHERII—T Ly b E RO ERE
Y. F

%68 ERBRIN_FE

F 718 BIREERA~DGAG
E 8B BT vTAVY

% 9B EHHTITHDERAH
F 108 /83— 35

B .=

£ 1B FEHRE AT LD
%128 FEB R T LDORBITE]
% 138 EEM AT LDEITE
ERERER i OB
5158 BITEDRR I
B NU(ZELEOFE-BBERRIZEHLETHRAEBLES.)

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: Nonlinear least square

7th week: 3D shape reconstruction
8th week: Function fitting

9th week: Various application of fitting
10th week: Pattern classification
Lecturer: Miyake

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)

FE-HEAR
BRIDEBZAREE/ETHLELIC, REDABRITOVTTHRRMNEESEICTFELTSCL,

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

EE®A
1. (S5 EH RIS R
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2. EREHAER

3. VAT LIEES

1. Advanced signal measurements engineering
2. Advanced image measurements engineering
3. Advanced systems engineering

BEEICETIMRER
ERENEBRMT D,

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)

BER1 =4 RBEIT—JLyhEREE ISBN
EEE FEE BB JEER | SRR [ VINCOOUT T Ok SR | diEE

SEER? -+ Frontiers in Computing Technologies for Manufacturing Applications ISBN 9781846289545
£E5L Yoshiaki Shimizu, Zhong Zhang, Rafael Batres | HiBf#t | Springer HAR4E 2007

SEES =4 Nonlinear Control of Engineering Systems: A Lyapunov—Based Approach ISBN 0-8176-4265-X
gL W. E. Dixon et al. | H %t | Birkhauser HIRE 2003

SEE4 24 Nonlinear Systems, 3rd Ed. ISBN 0-13-067389-7
EEL H. K. Khalil | R4t | Prentice Hall H R 2002

SERICHEILHMEER

EEE

DEEMNZESLEMBORMGELZEL. AT HINEDITHIE
AYT—TLYEBRDEREERT D,

AVT—TLybEHICEY ., EEOHHMEMET 5.
HEGRHIZH T BFNTFEETERET D,
SMFMFEE/I—VBAICEAY S,

6)FEIR S AT LDERKIGEITEEERT 5,

DI AT LDBITEEREV AT LISISATES,

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
BAEOHEECERIHER ., FELR—MEOEMNS SUFEEEE
HRLKR—F(BADELESIER100./3%THET 5, )

SRR [RAIMICT RTOERICHELIZLOICOE, TROKSICHELZFET S,
A ERBEETRNTERLTEY, MhoLR—kmhst 80 mLlL
B:ERBEE% 80%ERMLTEHY, MDOLR—rRhH 65 mLlE
C:ERBEE 60%ZERHLTHY, MOLKR—bmA 55 mUE
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).
EHIER

LAR—+ TR

By report

ERIRREE

Z0fth

DINALR—D

A24RT 7 —
Z B (FERERD
=% BHXRA—ILTHEAR)
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AW E# (A—)L TEEHRE)

Sho (Accept at any time)

Miyake(Accept at any time)

Uchiyama(Contact by e—mail first.)

FE-HEIEHELOXE

(B) B mA - IS FAMA O EGS LR RINE RGN
BELGFEMN-HNKBFOER-ICAMBZERNICESL, RENITERTEDED
¥—7—F

EE0E, EgEtAl

Signal processing, Pattern recognition, Nonlinear systems, Systems engineering
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(D31030070) T JL¥—T P 45iR[Advanced Energy Engineering]

FMBAFEX4A] IRILF—TI 24 5R[Advanced Energy Engineering]

BHERES D31030070 E& BT ER BARMIA
BAEEEHA GIES! IEARR €3 HE#H
Bl F RERIFHREHE LR EFRQ012~) MRER
BHEZEF HHIYER [E T3

HEZEAN—vFRT] &F B= 8K 27, B # Kenzo Kitamura, Takashi Suzuki, Yuji Nakamura
YAV PZA MEC_DOC76020

EiR
2
{1~

D1, D2, D3

REzOBE

BOMEERY - WETHIFRELT KOERLBEDRAEOHRESEFIAT 2HEN—MRICLOoN D, F=. RORBEITHLTIL, RERIS
EZHRTDAENSRL—MATHD, FETIE. MRICEDBOMBEDEE. HOVTRBICESBRDRLEITONT, REFTOZEM . HRDOKR

. FMRELLVEET IMNES B LA L, BRLETIZHET D,

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.

BEORE

FEGLR) RRICKDE-MEOEE D) 6

F2B L) FRICKDE-MEOE@E (D) XEAHER

EIEELF) RIS L DE-WE OEE ) FLRE%

FAE LA ®HFWICLLE-MEOME V) RIEFEFE
FESRLH) MRICKDE-MEDEE (V) ERFEEZOHE
F6E(FAR) MELCEHSIH-MEOTREME D) EHiE

E7EEAR) HECEZESIB-WEOMREME ) XEHERX., /\TA—20EFH
E8E ($5K) HEZAESE-MEOTREE () BED 57 HEE
FOE(FiR) HELZHSIH-YWEOXRE@E (V) EHERHHE

F10BE (#5K) HELZRESE-MEOX REE (V) FHRIFEEZTOFME
F1E(FH) BRICLIBRELUNEORE

F128 (PH) HREURGE

F13B(PH) FREMEE

F148 (PF) BBEEOEREAEN,

F158 (A EROME IR DBE,

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

2nd week (Kitamura): Heat transfer by convection(ll), Governing equations

3rd week (Kitamura): Heat transfer by convection (IIl), Turbulent transport

4th week (Kitamura): Heat transfer by convection (IV), Numerical analysis

5th week (Kitamura): Heat transfer by convection (V), Experimental techniques
6th week (Suzuki): Introdution of atomization

7th week (Suzuki): Physics and principles of atomization

8th week (Suzuki): Disruptions of droplets

9th week (Suzuki): Analytical treatment of atomization

10th week (Suzuki): Measurements and assessment of atomization

11th week (Nakamura):Introduction of combustion

12th week (Nakamura):Physics and chemistry of diffusion flame

13th week (Nakamura):Physics and chemistry of premixed flame

14th week (Nakamura):Experimental techniques of combustion

15th week (Nakamura):Analytical treatment of combustion

FE-HERNS

BROFEREANBTEEETHLLLIC, REDEZENRITOVTTFHSEEETFELTHELIL,
&R A

MEEATZE). RENZL. TRRIFIGEDORBEZRELTHZE,

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

LERIETIMRER
FEBELF LT UMEBRALET,

Handouts will be distributed.

SEE1 =4 Convective Heat Transfer ISBN

EEZ I. PoP and D. B. Ingham | H Rt | Pergamon Press HAREE 2001
SER2 -2:4 Principles of Combustion ISBN

EEA KK. Kuo | HhRA | John Wiley and Sons HERE 2005
SERICEHIIWMEEE
EREER

ROMBEORE - EEICE Y SRFOLM, BIRKREEBEL, TOAMBEESOMEDERICRITS,
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To understand the analytical and experimental backgrounds to treat the problems in the fields of Heat transfer, Combustion and Atomization.
BAEOFHEECERIER., FELT—FEOEMS LU THEEE
FHEE: RAIRICT R TOBRICHELLDICDOE, TERDKSICHEETET S,

REETOHEERE (50%) LR—K(50%)

STAMELE

FTfEIC R BFR (100 MR A 55 MU EDIBEEEEHRERBEICEIELR) LT, BB RRAICK>TERDEEEHTT S,
ST{f A:80 mLLE, ST{fi B:65 Ll L, ET4f C:55 mLlE

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).
ERFER

LR—+TEE

By report

EREBREE

ZDith

DINHLR—=D

L

AIT4RTIT—

[REIELCTESRMERDERR TRNMOFE 5 BFEFET.
Every Friday, after the class to 5:00PM.
FE-HEIEHELOXE

F——F
MR, RAART. B

Combustion, Heat Transfer, Spray and Atomization
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(D31030080)3R 1% T 4 [ Advanced Environmental Engineering]

FMEAEXA] IR1E T 4%k [Advanced Environmental Engineering]

BHERES D31030080 =% BHI¥EK BRBEA LTI
BAEEEHA %8 FE B R K2~2 BHArE 2
BEENE AERTEMERE T L EIFETE012~) HEER 1~
BAREEE B IFER BAFBER D1, D2, D3
BLHEN—TFRT] fRHE BAf, BT {EIE, #IE FEC Akivoshi lida, Nobumasa Sekishita, Hideki Yanada
Fonyvyg MEC_DOC76020

BEOHE

IRNF—LREMEICELT, BICBRRAIZORAISRHATELIEELRELZICOITHILEBRLLT, 3k, BEMECRYAET
= DEFRHEBEDRIMEEICDLNTE 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.

BEORE

EREI=ZRAOHENBLL, F 01 ENSE S EEHREA, F 06 @MASE 10EEET, F 11 @EASE 15 @AEHAIELTS.

%01 @ THRILXE—LIBENE
BEMATREIRIILE—IZDOWNTHEERT S

% 02 @ BAKEDOERE
BARBEOEREZSELLICAAKEDORBERITOVTERT S

5 03 @ RV
BAREOERBRTHINYVERICOLWTES

%04 E FHFLI—S—BHR
TORSAEERH?TEEODTHIFLI—4—EBRKIZODVTESR

% 05 @ BEEDRHEH

REORAIRILF—HMDOLTRERTS.

% 06 E~10 B KRERORKFE, EILRE, E—RTFAIURGEICDONT, ZEBINREDEKERNONBLHENL, O ZHEEOEY
BELOBTHRETS. COBEEELT, ARFROHBHORRAMEICOVTORAREREFIEORIMEMICDONTES.

% 11 Bl~15 @ AZBRKREFATSREQF MOV, REENRAEOEER/XOABTERNL, thOZHBECHLKELOMT
SHEREITS. COBEFELT, BEEMICOVTOEBERERAOREMBRICOVNTES.

The class is given by Proflida (first five weeks), Prof.Sekishita (second five weeks), and Prof.Yanada (last five weeks).

1st to 5th weeks:
In the first five lectures, student will learn about the technology of wind turbines and renewable energy.

Lecture 01: Explain basic problems of environmental and renewable energy.

Lecture 02:Study about fundamental and problems of wind turbines

Lecture 03:To understand the limitation of wind turbine, we will discuss about Betz’' law.
Lecture 04:Learn about Actuator Theory to design wind turbines.

Lecture 05: Introduce the recent technology of wind turbines.

6th to 10th 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.

11th 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.

FE-EERE
BENBITOVWTETTHLLLIC, BASNITFAMIFHEERL, £, RELZAXOBN R ELRERUELZZ B CTLEARNTEE
IZEED L.

Please read handouts before the lecture.
Please read your notes again for review of lecture.

EE®A
RAMEZ, REHZE, FHATZ. HETHZE

Hydrodynamics

FHEIETIMRER
BRE 7 MR
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BT REBRXEFER

WA EERXEEA

Prof.lida: Printed materials are given.
Prof.Sekishita: English technical papers are used.
Prof.Yanada: English technical papers are used.

SEEICETIMEEHR

ERER

BEIRLX—ICEHIHERFEHEITOVNTERTS.
RARBOEBRITOVNTERET S,

REHBREL, RRUBRISONT, ERERLKTBREERT .
NEBRZEFATERAEQFEEMONT, ERERERMBREZERTS.

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.

BAEOFHEACERIER., FELT—FEOEMS LU THEEE

SR A SRREL AR—M K YFHET 5 (RLR—E 100 mid R CEHMEL, FHEZFTERETS)

SR ELE : FHEEIC LD/ RU00 R R)D 55 RLULEDZEEERCERBEICEIELIRET S, L4HE. TDR/RITK>T, 51l A 1% 80 mLL
L. EH@ B 13 65 mLLE. §FMfi C 1% 55 RULEET B,

Report 100%

ERRER

LR—+TEE

By report

EREBREE

T

SRE AR

ERE:D 48 D-410 [N#7:6680

e—mail : iida@me.tut.ac.jp

BT : & E D2-303, N#& 6687, seki@me.tut.ac,jp
HIEFE

£R/E:D-309 A#R:6668

e—mail : yanada@me.tut.ac jp

Proflida:

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
VINHLR—=D

SREWMEZE http://aero.me.tut.acjp

Proflida: http://aero.me.tut.acjp

FI4RT T —

B8R : e-mail THFEIZMEKT S,

BT : e-mail THEEZMEHT 5,

HIH : e—mail THFEIZHEKTS.

Prof.lida: 13:00~15:00 on Monday

Prof.Sekishita and Prof.Yanada: Inquire this of the lecturer by e—mail.
HE-LEHEIERELORG

(B) EEmM - IS MO ES LR RE RN

BELGEMN -T2 HOER-CRMBETBRNICESL, KENIERATES8ED
F—J—F

IRLF— BRE BRARE BE, AKIER, KKILH RiEEt

Fluid dynamics
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(D31030090)MO T E ¥ EF[Advanced MOT Company Internship]

FMEAEXA] MOTE E % E%E[Advanced MOT Company Internship]

BHERES D31030090 =%, 4 BHI¥EK BRBEA PESIN
BAEEEHA RE BE HESR £+ HEH 2

Bl F RERIFHARIHEL R EIFRE(2012~) ARER 1~
BAsER BT PER B EE R D1, D2, D3
HUHEO—<FERET] HFEELBEFEER S1RHEIFEEE kyoumu iinkai fukuiintyou, 1kei kyomu Iin—-S

rZAV P MEC_DOC79020

BEOHE

BEDEEICHAE REELEDOEEDT.MOTICETEIEZEEIT.

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

BEXORE

HARMIZIE, MOT IZRAETHEENEE, DEELUEDESE, TNICE I MOT FHLEEETIN, FHMICOLTIE. DEBYEDODEIC
s,

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

FE-EERE

BEERBE

TEM PSR, SETEBRGL

Management Science, Operations Management

BHEICETMESRE

BITHELGL, EERELSEOREICHS,

Follow instruction of trainers.

SERICETIHESE

Knowledge of MOT is acquired.

37 4=F -3

MOT [CRAd 2R EBEZHITDIT5,

BAEOHEECERHER ., FELR—MEOEMS SUFEEEE

EIBBEOFMICIZ, MOT IZBET HEME, FEOHAR (LKR—F) ONEE . REMITFHET 5.
A ERBEETRTERLTEY, NDOTRRLKR—OAEE H (100 S =) HY 80 M E
B:ERB1ZE%E 65%FEMLTEY, M OTRLAR—FDEE R (100 AiFER) A 65 MLl E
C:ERBEE%E 55%EMLTHEY, HhOTRMLR—FDOEET R (100 miHH) A1 55 MLl L
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).
ERRER

SR P ICEABTHEN

Non during exam period

EREERE
zof

YTNALR—Y

A I4RT I —

$B- HHIEEWEOHIS

(O) LB DA H W RS ¢ 1 HIRBIRAEN RBEOMMO B LSRRI T2 HERERBL, FEMROHEIR
L ENERBTESHS

F——f

Mechanical engineering, MOT
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HE%A
R E i

B BTHRTERAT
BS-BFHBIFRAT

BEEEEAESSR
SimMFEITLI OO R

wmI

FIRMMILIFOZO R

i I

FIRBER AT LRI
SBERATLERT
FimYAoOILYMAZIR

w1

ELIBIA/HOTLYFO=HR

i I

TImTAHOBIE Y AT LT
T
EImTAHOBIE Y AT LT
m

MOTEEEREE

EXFHEBE4A
Ethics for Researchers

Seminar in Electrical, Electronic and
Information Engineering 2
Seminar in Electrical, Electronic and
Information Engineering 3

Seminar on Interdisciplinary Research

Advanced Materials for Electronics 1

Advanced Materials for Electronics 2

Advanced Electrical Systems 1

Advanced Electrical Systems 2

Advanced Microelectronics 1

Advanced Microelectronics 2

Advanced Communication Systems 1
Advanced Communication Systems 2
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(D32010040)F1 %% & {3 [Ethics for Researchers]

FBAl#EXA] & fH 2 [Ethics for Researchers]

BHERES D32010040 =% BR-ETERIFER BIRWBE DA
BAEEEHA ATHEA1 IEARR Ki1~1 - -Rivk 1
Bl F RERIFHRIHEL R EIFRE(2012~) HRER 1~
BAREEE EX-EFRERIFEER B4R D1
LK B O—7FRT] HHEZERFNEER R FRE kyoumu iinkai fukuiintyou, Kunihiko Hara

Fonyog COM_MAS81010

BEOHE

HMRFEBEITOIRFRELLT, RIS TIHEMNEEZERL, BoER, MIRBLLTOTHRGEFEZMEL TV, HEHAKXLOD
BMRUVERSFOHMEICIEL-MRERELBTEEL, ARXEREORLERS,
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
BEORE
BHOBENLUTORNBETHEEREZTI. IBFEIFRTEIZERLS,
F1E:ArbO59 a0
MEEBRBLIEAN ? B EREBHABTHLDLEN?
F2R:HAROMELERE, AROBHETFIRELO, FIHHER, TEREHEEEME, A5 EF
FEIE: AU TA—LR-avt b, BAANERRE T2OIE-EE-LE HEFETH,
SPRETE, PI
FAN - AERRER, A—Y—1v7, FENLGFER, E5E £RARAR
F50E:VTSATUR, MREDFEFNA, E7LEL—, REDIEE, HRFEDMLEEH,
#HeEOXEE TATviariL
%6 B: BHIBFFE A
THE LAB(A U359 T4722aL—23v) &#4TLY, LAR—KILTIRE
%7 @ EHIHE 2
HRBESETORHBNET 1R AVay
% 8 [O: HARER
Several faculty members give lectures as follows (order of lectures may differ based on the class):
1)Introduction
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-HERNS
BROFERNBTEE/ETHLELIC, KEAOARITOVTHBELZSEICFEL TSI,
Students will need to refer to their textbook to prepare for and review each lesson.
BSER B
RiTRFEE, HiTEHE
Philosophy of Science and Technology, Ethics for Engineers

BEE 1 &3 HEORELGEEDLHIC ISBN 9784621089149
EER BAZHIRES | AR | AEHIR HERE 2015 4

R EICEITSHREEE

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

SERICEIIHREEE

ERERE

TETABZEICHLL, AEGHRFBEZHET 5120, REREFEICHLT, ERAFOHEICIECT, AREHEICET HMBRUHM
51T T3,
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.
BARO M EGERHER., RELE— M EOEMS LU IR E

(EFMEE] BAREER (40%) + L R—b (60%)

[FHiEE]T R TOERICHELI-E(CDOE, TEREOEEICLYFFET S,

-28-




AGERBIEZEEZLTERLTEY, M OREBELR—FDEEE (100 AFEA) A 80 ALUE
B ERBEEZEEMERLTHY, M OHEBRELAR— D EETE (100 SmiEm) AN 65 MLl E
C:ERBIEZZEHULERLTEY, M OREBELR—FDAFH A (100 ER) A 55 AL

[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
ERRR

EHRREER

Examination

ERIREREE

Z0th

ELRHE LERKE

R #RE (#4$EF) :C-101-3, hara@rac.tut.acjp

IR A :C-101-1, hisashi.fujiwara@rac.tut.acjp

BJIl 1IE40:D-101, masatomo.shirakawa@rac.tut.acjp
W)l #3E:D-101, h-katsu@rac.tut.acjp

KAR [5F:C-101-1, okubo@rac.tut.acjp

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: C-101-1, ookubo@rac.tut.ac,jp
DINVALR—D

FI4RT T —

e-mail 75 & THERFSZ (T3 115,

Anytime through email

FE-LEIZEREORG

(A)VFARE -BiTEELLTOELWMRESR LSS

HRE-HTELLTOEMN-REMETZEEL, AEOERE-ER-BULOBANSHRITHE T HRMIFEEERE - FR-FHE T 58N
F——F

MREGE. AIRHEREFTET. IRFETAH. TRER. T2 RERHEE, Z/FHE. TnozyiariL

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

-29-




(D32010010)E 5 - B FIE$R T 2P #k5E I [Seminar in Electrical, Electronic and Information Engineering 2]

FBAl#EXA] ER-EFIERIFEE O [Seminar in Electrical, Electronic and Information Engineering 2]
BHAIES D32010010 X5 BR-BFERIFER BRBEA WM
B BE EARER & B 4
B RERTFHRRE TR EREQ012~) HEER 1~
BAREER ER-BTFREHRIFER BAFBER D1
BHEHAR[A—7FRIT] S2RHFEZEE 2kei kyomu lin-S

YAV PZA ELC_DOC71010

BEOEE

EME RN, HEEEERELEDRTHILEEL T, EMBEMB LU TORARBKMERCGEMR, P BR, BETIHRNEES,

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.

BEORE

BEMNMEETHER - BFHERIMICDOLT, BELELEIAEHRAT S,

HEXRAFXITOVTERIEEZTS,

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-HERNS

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

BEERBE

BEHEICHVEDESIL,

BHEICETAHEEE

BREICTEET S,

The books or papers are specified by the supervisor.

SERICETIMEER

EFBER
HEFAEZERL. EFERLURNERACHTENTED FLTNLERREVSR AL THBE, EREENTES, EFPFHFORE
IHE T DLW CIBfETE S,

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.

BARO M EGERHR., RELR— M EOEMS LU IR E

SREAD AL, BRADOEE, ERAOSMOBRFHSREMICHIET S,

&R 100 miE R T, 5Tl A:80 sl E, FHfi B:65 ML, 54fi C:55 MLl L,

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).

EHIEER

B EE Dl E O EX T oY A

Non during exam period

EREBREE

Z Dty
EEZEICHVEDLESIL,

Refer to the supervisor.

Iz )LHhLR—D

AIT1ARTFT I —
REHBICHVEHESIL,

Refer to the supervisor.

FE-BEIZBREDOAE

F——F
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(D32010020)E 5 - B FIER T 2P RS I [Seminar in Electrical, Electronic and Information Engineering 3]

FBAl#EXA] ER - EF BRI FEE D [Seminar in Electrical, Electronic and Information Engineering 3]
BHAIES D32010020 =% BR-BETERIFER BERWEA WM
B RE EE B RER & B 1
B RERIEFHRFHET REFEQ012~) HEER 2~
BAREER BR-EFERIFER BAFBER D2
BHEHAR[A—7FRIT] S2RHFEZE B 2kei kyomu lin-S

YAV PZA ELC_DOC71010

BEOEE

EME RN, HEEEERELEDRTHILEEL T, EMBEMB LU TORARBKMERCGEMR, P BR, BETIHRNEES,

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.

BEORE

BEMNMEETHER - BFHERIMICDOLT, BELELEIAEHRAT S,

HEXRAFXITOVTERIEEZTS,

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-HERNS

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

BEERBE

BEHEICHVEDESIL,

BHEICETAHEEE

BREICTEET S,

The books or papers are specified by the supervisor.

SERICETIMEER

EFBER
HEFAEZERL. EFERLURNERACHTENTED FLTNLERREVSR AL THBE, EREENTES, EFPFHFORE
IHE T DLW CIBfETE S,

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.

BARO M EGERHR., RELR— M EOEMS LU IR E

SREAD AL, BRADOEE, ERAOSMOBRFHSREMICHIET S,

&R 100 miE R T, 5Tl A:80 sl E, FHfi B:65 ML, 54fi C:55 MLl L,

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).

EHIEER

B EE Dl E O EX T oY A

Non during exam period

EREBREE

Z Dty
EEZEICHVEDLESIL,

Refer to the supervisor.

Iz )LHhLR—D

AIT1ARTFT I —
REHBICHVEHESIL,

Refer to the supervisor.

FE-BEIZBREDOAE

F——F
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(D32010030)%E & fEIE AF 22 4% SR [Seminar on Interdisciplinary Research]

FMBAFEX4A] A a2 4E iR [Seminar on Interdisciplinary Research]

BHERES D32010030 =%, 4 BR-BFERIFER BRBEA WME
BAEEEHA %8 EEARIER A 3~3 HEH 1
Bl RERIZHAREF LR EFRERQ012~) ARER 2~
BAREEE EX-EFRERIFEER BAFBER D2
B EN—TFRE] S2RHIEE S 2kei kyomu lin-S

FonYog COM_DOC71010

BEOBE

RAEHETOETHREZMBROBLFECONYOTERT S, F-MEROELTHAREZFACT LT tMOEMLHFOMBEFLLITT
BEWEEOMBEA RN SEESE IMRRARENEFIZOTEILEZENLT D,

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.

BEORE

F1 O BBERERFNZERICKIEEBEEMARGRIOERERBEFICETIAMFVREEE B FERRAE

F2HE-F 16 EDSEM 10 BIEE: 2—3LDZEFEND, BONRELTLWIHAERNR, MIREZXTTHLTELLIMEROREDMRE
RAZE2ZR(AL)RBEDLIOALIRT—RAVIERAL, 20 PEEORMZENTTREK -FHALEZE, RRBFOMENBTZFIIOVLTHRERD
ErEEL 20 HIEEHE

FE2E-F16BDIEMD5EEE: FRHNHODKEITLIFRN ZHD5R)ELLICLE, BEEEMRICETET R Dy ay

-RBE137, G 15 EDOREDSS, 10 AV BEFERRET S,

-5a%IE, BFHBICLIFAREELL, FRMLIBDEE

ZIRET D,

HEEPEORKEIT, HEREOHEERANET D, C070, FEFELFERRORT 21—V FEHBEERITTHET %,

BT RYRE2EREICRLT EDBEROSMERRELT D, CD=8, FRADIBMFNIFAMLE 300 XFEE IZHFRITIREL,
ZRITHBTY 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.

PE-EERE

BEEM B

ZERTOEMHEHNE LU HEHXFHE
Specialized and general subjects in each course.
BEEICETIHESEE

HIThL

SERICEHIIMEEE

37 4=F -3

BROMRZMEROELFZEITHAYDOTEGRATHIENTES. SHITBFDOEMNOLEVEEOMBE A EMIEESE THERR
EBIESEENTERICDITS.

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.

BAEOFHEACERIHR., RELT— M EOEMS LU FHEEE

BHEATERINDIZERRND, 1DLULEORZERREERL, BEoOMBLDEREZHRL, AEETHONIEESOMBEICEDKLIIZT—F
NV TEDNZREELT, 1A EEOLR— MR BEERAICIREL, TOLR—MIKVIEEHEHREHICHIIT 5.

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.
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ERFER
SHERHAR (XA E 1T %ALY
Non during exam period

ERI R

Z0fth
EHHFRLUHE
Iz )LHhLR—D

AIT1ARTFT I —

FE-HHFINFRREOXE

F——f
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(D32030010)EimM ¥ TL /O =S R $5k I [Advanced Materials for Electronics 1]

MBalExa] FimMBETLYO= X455 I [Advanced Materials for Electronics 1]

BHERES D32030010 =) BR-ETERIFER BRBEA PESIN

BAEEEHA EIES FEEARE X2 HEH 2

Bl F RERIZHREFLREFERQO12~) ARER 1~

BAREEE BR-EFERIFER BAFBER D1, D2, D3

HEHEA—TFR] 2@ XB, WA BA, bF H—, IREP #%BEH Mitsuo Fukuda, Hironaga Uchida, Yuichi Nakamura, Toshiaki
Hattori

AV ELC_D0OC72020

BEoEHE

THR=DR T RTAIVRAAFZHR AAYPAZHRIZETE MBIV RS FHICH (FEEENSEIHHLTRARIZDOVNTES,

You, students, learn from the basics to the advanced research topics in the field of materials electronics about photonics, magnetics, ionics,

and caloritronics.

BEONE

THE—ORTIEEHDORIL IO REBRDEE PN - BF T /NAAMBIZDOWNT, YT R TR TIIHEM B EF /BEDEAIZLST
BoNDHFLOVEEEIZOWT. A IVRTIIBEED A4 U ERHFIIRHE T EHNEBERILRZT /NI RIZDOWT, AAYFAZI R TlE %
TREGRET R —EROERMNSERIZOVNT, ThENEFRICEHENLEZ N RBICOVWT, ZFRENAE-ZBL. ThIZED

WR R R CREETS.

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-EERE

RAODEETRTIOAFRBDARIIONT, BRICETHHHRABTLITMARTHAD T, EEFERF T REEF TLEHE-BHELES

A THEBHMICEHRICSMT 52,

Participate in discussion actively after investigating the contents of each topic given in the first lecture.
The discussion contents in the lecture are also evaluated in addition to your presentation.

BEE®A

BEEICETHMRER

SERICHISMEEA

EFB®R

EFRBAFISOVTHLHELESRIET, ERRDBLEVREZRICOTHILEERLET S,

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

REDFMEERHR. RELR—MEORDE S UFEHELE

FHEUFENOHBEINIREICHLTOBEDERITE TARREIVEHRDARICKY . BEHICHEETMT 5.

A& = 100 miHA T, 5@ A:80 ML L, 5Ffi B:65 m Ll 54l C:55 MLl L,
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)

E R

AERAAM P CIF A BITHAL

Non during exam period

ERIREREE

ZDith

TAHR=OUR BHEKESE : fukuda@ee tut.ac.jp
ITH2T49A ;AEMBA : uchida_hn@ee.tut.ac jp
AAX=OR AREREREA : thattori@ee.tut.ac jp

ARYRAZYR; Rt —:

nakamura@ee.tut.ac.jp

Photonics ; Mitsuo Fukuda:fukuda@ee.tut.ac.jp
Magnetics ; Hironaga Uchida:uchida_hn@ee.tut.ac jp
Ionics ; Toshiaki Hattori:thattori@ee.tut.acjp
Caloritronics ; Yuichi Nakamura: nakamura@ee.tut.ac jp

Iz )LHhLR—D

AIT1ARTFT I —

BYEBITHERIA—LBEEAVRIRT B,
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I It is desirable to contact beforehand by e-mail.

FE-BEIZEREOAE

F——F
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(D32030020) M TL - kO =4 R 45k T [Advanced Materials for Electronics 2]

MBalExa] FimMBETLYO=9 X445 I [Advanced Materials for Electronics 2]

BHERES D32030020 =%, 4 BR-ETERIFER BRBEA PESIN
BAEEEHA %8 EEARIER £ 3~3 HEH 2

Bl F RERIZHREELREFERQO12~) ARER 1~
BAREEE BR-EFERIFER BAFBER D1, D2, D3

B E[N—vFRTE] WA &, Gl E, &K ZE= Atsunori Matsuda, Takeshi Ishiyama, Hiroyuki Takagi
YAV PZA ELC_DOC72020

BEOEE

THh=DR AF =R REVILYMAZIRIZETE MHILINAZ IR S EFICE T HER NS RImHEHERICDOLTES,

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

BEXORE

THFZIRXTIIEHRDHEILIFAZIRTNAZAMFHIDWT A A=V XTI, RinMEEAREREMHEE, BMEEM. L 1A ZRE M
ENBERIEZTNAROEBRENSIEAICONT, REVILI MO IR TILATHBHEMEETT R T VRO ERMNSIEAIZDOVT, Th
ENEHNCEHEISEZIONLEBIOVT, ZEENAE - ERL. TNICE DV EHRBEA TERETS.

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.

lonics: 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

BYDERTRATIZEEONBICDONT, BRICETHHMABTLHERRTHIO T, EEERETICHERETIHAE - BELE
SATHEBMICHRICEMT 5L,

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.

BEER B

ERLF PELE FELFE. ERLE. BEREFMES

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

SEE:

ThEFUoZRYEEF(E-TF)E8R RRIEERA

P. W. Atkins-J. de Paula &, /7 F8 -+ EB iR

ISBN 9784807906956

Reference:

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

ISBN 9784807906956

BEEICETIHESRE

EFBER

ERICKBAMBOBIBICNZ, BESNEEET—VICEIGRERAREEREL, TLELT—2a ETAR AV aVET32ET. UTDIE
BxE#/T 5.

1 MHEILIMNAZHRIZEITEYE L ZREEREITMICHRBATESIL.

2 MBILYMOZIRIZEITEME-LFERCEERL, BREINET—VICEDWEHERZELD, ZUPBFOFELLULEOERELOHIESE
IZHLTCEoLIFr—ITERZL.

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.

BREOHME(EHEE., RELFR—MEOES S JUFHhEE
RIBEHEHNSHBESNIREICH L TORERLS LV ROABICEY  REMICHELZFET S,
AR 100 Rilmm T, 5HME A:80 "Ll L. 5Ffi B:65 MLl b 5F{fi C:55 mLl L,

Total point is calculated as the average of the examinations and/or assingments provided from all the professors.
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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 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).
ERRER

B EE Dl E O EX T oY A

Non during exam period

ERIREREE

ZDits

JTIHhLR—D

¥AE & : http://ion.ee.tut.ac jp/

AWl & :http://www.photon.eee.tut.ac.jp

BRI http://www.spin.ee.tut.ac,jp/

MATSUDA : http://ion.ee.tut.acjp/

Ishiyama: http://www.photon.eee.tut.ac.jp

TAkagi: http://www.spin.ee.tut.ac jp/

AIT4RTIT—
BHEICHERA—IILEETIVEIINTBIE,

As needed to corresponding professors by e—mail etc.

FE-HEIZEFLORE

X——F
MHILIrOZHIR

Materials science for electronics
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(D32030030) i ER AT L J%54 I [Advanced Electrical Systems 1]

FMEAEXA] FIRER AT L4 1 [Advanced Electrical Systems 1]

BHERES D32030030 =%, 4 BR-ETERIFER BRBEA PESIN

BAEEEHA ATEA EEARIER &2 HEH 2

Bl F RERIFHRIHEL R EIFRRE(2012~) ARER 1~

BAREEE ER-BTFREHRIFER BAFBER D1, D2, D3

B E[N—vFRTE] SN GER A ET, B B Hirofumi Takikawa, Yoji Sakurai, Naohiro Hozumi

rZAV P ELC_DOC73020

BEOHE

'EE:I*)I/:‘F—/ZT-/-\O)EZFI DWTCEMTHILEBMIC. EE.BE.ERIRLF—OFHE. 8EX- BT, ZREHEHR

Bith. WETSXTLZDIEA. FICOWTERT B, Fi-. ;*Lb@i%f&?iﬁwﬁﬁkﬁh\‘ﬁ SHEMMICHESEZED . F-BEEEE
5&&)6J:'GLZ\E#J\’DEE@I%#E%E{%T%:&EE#%&‘é‘éo
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.

BEOAR
LTFD3D2NHTa—R0FhsERT 5,
HJa—R1

1. EE"I*)L#—VZTL\

2. BEE-ERiBIE

3. ;%%1*6&0*%%@%%*1*40)% ikl
HJa—R2

1. ERIEZ2IRILY— &"?ﬁ%?

2. UFIOLZREMERHE

3. BRIEZIRILF— %?ﬁ?z?d)?ﬁ%ﬁiﬁlﬂ
H#J3—2A3

1. METSA <D 3L EHIH

2. MBTZRXTDEMEES

3. 7S5 X7GH

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

BEROEBMBERDDLD, BRINEZABRITOVTFE -EFET5C

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

IRLF—RIrT—HTZE BAVATLIE IRLF—EMTE BAGALIE. F5XTIE
Energy network engineering, electrical systems engineering, energy conversion engineering, electrical power application engineering, plasma
engineering

BHRICETIHEER

AEERENEEM

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

SERICHISMEEHR

EFB®R
FMBRVATLBIUVZOBEESFITOVTERNGHBZESGL, BET D,

Acquire and understand basic knowledge about advanced electrical systems and the related fields.

BAEOHEECERHER., FELR—MEOEMS SUFEEE

HEB LUPLAR—MZKYETHE
AERBEETRTERLTEY, MOTARRLR— BEAE(100 miEs) A 80 ML E
B:ERBE% 80%EMLTEY, MDOTARMLKR— I~0) BFTAR(100 AR A 65 RLLE
C:EREEE 65%FERLTHEY, HhOTRARLR—DEET A (100 S5 s) AV 55 MLl b
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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).
ERRER

EHHREEM

Examination

ERIREREE

T

12 HFE T (C-305, TEL: 0532-44-6722, E-mail: sakurai@ee.tut.jp)
&5 (C-311, TEL: 0532-44-6727, E-mail: takikawa@ee.tut,jp)
FEFAE M (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.tut.jp)
Iz )LhLR—D

AIT4RTIT—

EROFTREIIFEEF (E-mail TEHEEIZEFIICBEAVEHOETTELY,

At any time (Please e—mail beforehand.)

FE-HEIEHELOXE

(B)EBHmM - IERAMABOESRERRWERERN

EELEH- RSB OEH - S ANHE EROITEBL, RENTEATELHN

F—7—F

BHAVATL,. BRIRILF— GBE-HB ISP Z T, KEEh. TSATIEAIE

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

FMEAEXA] EIRER T AT L4 I [Advanced Electrical Systems 2]

BHERES D32030040 =) BR-BETERIFER BIRWBE R
BAEEEHA %H FEEARE K3 -Rivk 2

Bl F RERIFHREHE LR EFRQ012~) HRER 1~
BAREEE BR-BFERIFER BAREER D1, D2, D3

HUHEO—<FERET] BHE ZE1T, %Lt HIE, A = Yoshiyuki Suda, Yoshinobu Murakami, Ryoji Inada
FonYog ELC_DOC73020

BEOEE

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.

BxORE

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

3. Recent Trend in Electrochemical Energy Conversion Devices

Sub Course 3

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-HEAE

BEER B

Basic electrical power engineering course is prerequisite.

HEECFEILIMEER

Materials will be prepared by the lecturer.

sE= =42 Fuel Cell Systems Explained ISBN
EEL J. Larminie and A. Dicks | Hi Rt | Wiley HikRSF

SEE2 b+ Lithium Ion Batteries: Science and Technologies ISBN
EELZ M. Yoshio, R.J. Brodd and A. Kozawa | H iR tt | Springer-Verlag HIRE

SEES b+ High Voltage Engineering ISBN
EELZ E. Kuffel, W. Zaengel and J. Kuffel | H iR tt | Newnes HIRE

BEEICETIHESRE

ERERE

BAROFEMmECEHARR., BELR—MEORMS LU FmEE
Marks are based on examinaitons(100%).

EHEER

EHRREER

Examination

ERAER

Z0th

DINHLR—=D

FI24RTT—

FE-HEIEHELOXE

F——F
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(D32030050)E w02 A=, X & I [Advanced Microelectronics 1]

MBAFEXE] Fim<A4oOTLHO=Y R4 1 [Advanced Microelectronics 1]

BHERES D32030050 =% BR-BEFERIFER BRYA E3IN

BAEEEHA EIES IEARR &2 - -Rivk 2

Bl F RERIZHREFLREFERQO12~) HRER 1~

BAREEE BR-EFERIFER BAREER D1, D2, D3

HUHEO—<FERET] ER M AL B, O BA B —% Kazuaki Sawada, Yuji Murakami, Hiroto Sekiguchi, Kazuhiro
Takahashi

AU NV A ELC_DOC74020

BEoEHE

RWHIAIVOIL IO Y REFCEET 202 ITUTILTHAUEEOFERYBLERFTT NI RDOBPIZDVTEET .
From the viewpoint of deep understanding of advanced microelectronics, physics of semiconductors including material design and an example of
latest device will be lectured.
BEORE
a) FEAOYE LT

ERRES VIO

NURIVD=7YLs

A=k Bl

EHYIR

BT

T THERR

o RILHER

b

<

EB-FEREA

PEPLE S AU b

BR#WMETAER
—IyyarviEok

c) &A%
T INA R T OB R BT
MEMS/NEMS
= # MOSFET
EEMBH LU MEMS [CEETHREYIR
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
FE-HERNE

EEMA

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

Semiconductor Physics, Master course

BEEICETHHEEER

SEE1 22 Semiconductor devices —physics and Technology— ISBN
EEA SM. Sze kR WILEY R4

SERICETIHESE

ErRBER
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M ITVFLTHFALEECEEROERNEIA/VAILIMO IR OYBREFEHET 5,
(2) RA4YVAILYMA=IRIZEET DRFTOFIMICOVTHHEER/T 5,
BREOFEME(EHHR. RELR—FMEOESH IV HRELE
EEROETITHESTEINSLKR—RI100%)IZ&>TEHET 5

A EEHE S (100 S5 S) AV 80 mLLE

B: {8 & i A (100 miEs) AV 65 Ml E

C: A& ETf A (100 miEm) A 55 mulE

Reports (100%)
ERRR
LAR—+ TR
By report

ER R

Z Dty
BIEIZH=>THRIEHDE

ELHHEERE:

ZHEFNEA:C-605 sawada@ee.tut.ac,jp ext. 6739

# E#=:0-607 ymurakami@ee.tut.acjp ext. 6741
BAOE A :C-610 sekiguchi@ee.tut.acjp ext. 6744

BEE—%:C-406 takahashi@ee.tut.acjp ext. 6755

DTIHhLR—D

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

http://www.int.ee.tut.ac.jp/
(devision)

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

AIT4RTIT—

EERTHREI E-mail IZTHER
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.ac.jp

ext. 6744

K. Takahashi (C-406)
takahashi@ee.tut.ac.jp

ext. 6755
FE-HEIZEREORG

F——F
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(D32030060)E <O L2 A=, X ¥ I [Advanced Microelectronics 2]

MBAFEXE] FIR<TA4UOTLHO=4 X455 T [Advanced Microelectronics 2]

BHERES D32030060 =) BR-BEFERIFER BIR®A PESIN
BAEEEHA %8 FEEARE A1 HEH 2

Bl F RERIZHREFLREFERQO12~) ARER 1~
BAREEE BR-EFERIFER BAFBER D1, D2, D3
B E[N—vFRTE] ZR BEiE BEA i A% BIE Akihiro Wakahara, Hiroshi Okada, Takeshi Kawano

FonYog ELC_DOC74020

BEOHE

FBEATNAZOYEBICET HERVELHEBOEIC, REMD T /NI ROBIE, Fit. FRTOLREEHET 5,

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

BEXORE

FEROYE, FICEERTNARAOEREEELLD on EEE LU MOS HEAEEICEITS. ERXVYITEIVUDEFYITORDIE. T
ASNELHEYITOTAFTIVRICETIEEICSIEHE LT O4DDEHMEERT NARIZETH53—RA D1 2FBIRLTRET
5, BEE. BERICLIMBOBIRICMR . FESNI-T I ARICEIGAERRELT NI RERET 5O DRHT—RARIT(EENE
L. BERAORKRETD,

1. F/RBET /A R BT 85 S U FHAT 42 17
2. FBRNINIVDZTYITEEFRETNMAR

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

BAEN B OEAMENIR. LinMARDOERICOVT, FEXHATGLE CEENBZHETIREFTBZETIL,
ChIZEY, BRI HFTOELELIMBOE BT ERMNERITI BB ERT HFRICLHITEHIL,
BEER B

BLTATHRE BF T\ M1RM|. XMV F /AT L EBEFURATLR. AILYFAZIR
BHEICETAHEEE

S.M.Sze, Physics of Semiconductor Devices (Wiley)

ZOfth. SEXH. BEEHLELE T EERA

S.M.Sze, Physics of Semiconductor Devices (Wiley)

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

SEEICEIIMREEE

b< 3:4=F

FEEMPATECIYENRZERERBL. BFET M1 RAOEEREBEFELREZEICHMDLIITHRBAL RS,
RESNEABRICE LT NAROEREERNTES,

BRESNIT—ICEDERFALLBERE . SSLIFY—LLTEEOHLND,

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.

BAEOFHEACERIHR., FELT—FEOEMS LU THEEE
BERITTIT—RAREITAORBEIZLIFv—H LU, RELR—F

Achievenemt of lectures of the case study, and writing research reports.

ERRR

HEREARE P S IE BT AR

By report

ERIRREE

Z Dty
BIEIZH=>THRHEHDE

H B8 ERSL:
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EHIRBE%:C-608 wakahara@ee.tut.ac.jp

[ H ;& : C-303B okada@ee.tut.ac,jp

SAT%F ME: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

JTIHhLR—D

http://www.int.ee.tut.ac,jp

http://www.eiiris.tut.ac jp

AIT4RTIT—

MR, A—ILEETTRERSDIL,

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

FE-HEIEHELOXE

(C) B - IAMNAMBOER X BIMEREE
BELGFMN-HMPBFOER-ICAMBEZERNIESL. RENITEATESHEED

(DEEEDEHE AR EES S RFARS EZROKS
LEFE QMO EEICESMEMRICHT SAEREARSFL. ARRAROFEILRE. ThERBRTESRES

(PRIOHM O RBEOLELITHT BRIDLHHOEE 7
e B HHEOTILICHELT, £EIChloTARNITLET 28N
F——F
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(D32030070) L imtE 3R EE L AT L YEH I [Advanced Communication Systems 1]

FMEAEXA] FInERIBIEL R T LY I [Advanced Communication Systems 1]

BHERES D32030070 X5 BR-BEFERIFER BIR®A PESIN
BAEEEHA ATEA AR A2 HEH 2

Bl F RERIFHRIHEL R EIFRRE(2012~) ARER 1~
BAREEE ER-BTFREHRIFER BAFBER D1, D2, D3
HUHEO—<FERET] KFE Z EE F3F A EIE Takashi Ohira, Hideyuki Uehara, Keigo Takeuchi

rZAV P ELC_DOC75020

BEOHE

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.

BEORE

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

BEERE

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.

LERICETIHRER

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

Course 2: Instruct in 1st class.

SERICETSMEER

ErEBER

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

BAROFMEGERHER., RELTE— M EOEMS LU IR E

Course 1: Marks are based on the final test.

Course 2: Marks are based on reports and presentations..
ERRER

EHRREEMR

Examination

ERIRREE

0t

For e—mail address information, visit http://www.comm.ee.tut.ac.jp//
Iz )LHhLR—D

http://www.comm.ee.tut.acjp/
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FI4RT T —
Appoint a time slot via email

FE-BEIZEREDOAE

F—J—k
microwave, circuit, electromagnetic field, Smith chart, scattering matrix, distributed constant element, wireless networks, medium access
control, multi—hop
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(D32030080) L ditE 3R EIE S A T L J¥ 5% I [Advanced Communication Systems 2]

MBalExa] FIRtERIBEIE S AT L 455 I [Advanced Communication Systems 2]

BHERES D32030080 =%, 4 BR-BEFERIFER BIR®A PESIN
BAEEEHA %8 EEARIER A5 HEH 2

Bl F RERIZHREFLREFERQO12~) ARER 1~
BAREEE BR-EFERIFER BAFBER D1, D2, D3
HUHEO—<FERET] Il B—, B# &t Shuichi Ichikawa, Masaya Tamura

FonYog ELC_DOC75020

BEOHE

(1)

FEESEF-HESIFEAFICS T HELERTORRKEREY, ThEAREBOCELRICERT S HE5IZDF5.

(2)

TAVLRABERBELTA VL RABNEEIZHE (TS RF BERORERFEMZERL, BEOMRICEATLINEHICDIT5.

(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.

BxORE

(1)

UTFICRT &SUERLERMTIBNIORIFDOT—IEERL, BEOAERT—VICETIXHAE, @k -@mE AEEREOILE TV
AVETI.

- B2 FA B R H

- 3t 51) QLB 5 AT

(2)

UTFIZRT &5%4 RF BBREMSBENORFOT—IEERL, FEOMET—VICETIXHAE, 5 -hE, HEEROILET—
avETD.

-1y J Bl R A

T T4 7 BT

(1), () EIBVEMMZVLELTIERNETHLO, RALGFHEANFETLOFE(HEMBOBEBERA-F4E) ZIRELTERET
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.)

FPE-H#EAR

BEEMA
(M BERBLZEOBEATHFREM BT O AT LARIEBELTNSILETTHRET 5.
Q) BLAHREM BV DRERIFIZBEL TSI LERIRET 5.

ShUS OB (ERE - AZORE) THOTHRIEERHDIAREMEAH LA, TDHE, FRAMBEER T I-OFFMFHRELEML
THAERHILEBEFMLLTS.

(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 corresponding 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.

BEEICETIHEEE

ZTOEEDT—IIGLT, LBELHEROL, XEK-BBELGLELIERTS.

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

SEEICEIIMREEE
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ERER

() BRLET—ICELT, BUGHETERTXBRERET SRITERITOTS.

(@) BIRL=T—IZEL T, RENGRHEEADISAET, BEVABEZRIZDTS.
@) BIRLI=T—<ICELT, HERNBEHEYIHRET S-ODEXRENZEZICTDITS.
@) BRLE=T—RICELT, RERNBESFLETERTDRENERICOTS.

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.
BARO M EEHARER., RELR— M EOREM G LU

B Lt T—lay, BEREEREERENICTHET 5.

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

LR—+TEE

By report

EREBREE

ZDith

JTIHhLR—D

(1) http://www.ccs.ee tut.acjp/ ichikawa/lecture/
(2) http://www.comm.ee.tut.ac.jp/em/index.html
FI4RT T —

ERIIC e-mail TPHETHL.

Make a reservation via e—mail.

FE-BEIZBREDOAE

F——F
SREY, HEREH, BUEHE IR, T 0K, RFES, BERES

Custom computing circuit, logic design, high performance computing, Microwave, RF circuit, High—frequency circuit
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(D32030090)MO T E ¥ F[Advanced MOT Company Internship]

FMEAEXA] MOTE E % EE [Advanced MOT Company Internship]

BRRES D32030090 =%, 4 BR-ETERIFER EIRWE PESIN
BAEEEHA BE BE HESR &o HEH 2

Bl F RERIZHREELREFERQO12~) ARER 1~
BAREEE BR-EFERIFER BAFBER D1, D2, D3
BHYKB[OD—<FRIT] HHEZEEREIEE K kyoumu iinkai fukuiintyou

FonYog ELC_DOC79020

BEOBE

BEDEEICHAE REELEDOEEDT.MOTICETEIEZEEIT.

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

BEXORE

HARMIZIE, MOT IZRAETHEENEE, DEELUEDESE, TNICE I MOT FHLEEETIN, FHMICOLTIE. DEBYEDODEIC
s,

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

FE-EERE

BEERBE

TEM PSR, SETEBRGL

Management Science, Operations Management

BHEICETMESRE

BITHELGL, EERELSEOREICHS,

Follow instruction of trainers.

SERICETIHESE

Knowledge of MOT is acquired.

37 4=F -3

MOT [CRAd 2R EBEZHITDIT5,

BAEOHEECERHER ., FELR—MEOEMS SUFEEEE

EIBBEOFMICIZ, MOT IZBET HEME, FEOHAR (LKR—F) ONEE . REMITFHET 5.
A ERBEETRTERLTEY, NDOTRRLKR—OAEE H (100 S =) HY 80 M E
B:ERB1ZE%E 65%FEMLTEY, M OTRLAR—FDEE R (100 AiFER) A 65 MLl E
C:ERBEE%E 55%EMLTHEY, HhOTRMLR—FDOEET R (100 miHH) A1 55 MLl L
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).
ERRER

SR P ICEABTHEN

Non during exam period

EREERE
zof

YTNALR—Y

A I4RT I —

B HHDEE WO

() IR HBE D AIEE B | B € 1B SR B A

REED MHOERI- S SFRBEHT 2HERERBL, FEBMROMEIRL, ThERBTEHMN
F——f

Mechanical engineering, MOT
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FfEEIa—F

D33010040
D33010010

D33010020

D33010030
D33030010

D33030020

D33030030
D33030040
D33030150
D33030160
D33030060
D33030070
D33030080
D33030090
D33030100
D33030110
D33030120
D33030130
D33030140

HE4

MRERE

1EHR - FN B T 245 Rl 6RcE |
1R ¥R - FNBE T 45 A EmEE 1
B EEEA RS
SHEH RT LT R
FIHY IO T T TR
EE-SENET PR
ARV O TID T R 45 HR
Web/{E#RALIE T 24454 1
WebE$RALIE T 224554 O
ERER AT LI
b AR R T LT85 5R
RYNI =TV AT L LT
INZ—UEHRALIE T #2455
DFUIaL—IavER
DFERIZHESR

BHR - AEER 2R
EHRBUE TR
MOTEELEEE

EXFHEBE4A
Ethics for Researchers

Seminar in Conputer Science and
Engineering 1
Seminar in Conputer Science and
Engineering 2

Seminar on Interdisciplinary Research

Computer System Engineering

Advanced and Leading—edge Software
Engineering

Speech and Language Processing
Robotics Intelligence
Web Information Data Engineering 1

Web Information Data Engineering 2

Biological Information System Engineering

Brain and Neural System Engineering
Network System Engineering

Pattern Information Processing
Molecular Simulations

Molecular Information Engineering
Complex and Intelligent Systems
Theoretical Computer Science

Advanced MOT Company Internship
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65
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71
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(D33010040)FF %% & {3 [Ethics for Researchers]

FBAl#EXA] W E B [Ethics for Researchers]

RRAES D33010040 =% 1B - HEE T FER BEIRWE WME
BAEEEHA CIEZR EEBR Ki1~1 HE#H 1
Bl F RERIFHREHE LR EFRQ012~) MRER 1~
BAsER Bk - AR IRER BRIl X D1
PEHBO—TFRTL] HBEZEREIFEER R FE kyoumu iinkai fukuiintyou, Kunihiko Hara

Fonyog COM_MAS81010

BEOHE

HMRFEBEITOIRFRELLT, RIS TIHEMNEEZERL, BoER, MIRBLLTOTHRGEFEZMEL TV, HEHAKXLOD
BMRUVERSFOHMEICIEL-MRERELBTEEL, ARXEREORLERS,
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
BEORE
BHOBENLUTORNBETHEEREZTI. IBFEIFRTEIZERLS,
F1E:ArbO59 a0
MEEBRBLIEAN ? B EREBHABTHLDLEN?
F2R:HAROMELERE, AROBHETFIRELO, FIHHER, TEREHEEEME, A5 EF
FEIE: AU TA—LR-avt b, BAANERRE T2OIE-EE-LE HEFETH,
SPRETE, PI
FAN - AERRER, A—Y—1v7, FENLGFER, E5E £RARAR
F50E:VTSATUR, MREDFEFNA, E7LEL—, REDIEE, HRFEDMLEEH,
#HeEOXEE TATviariL
%6 B: BHIBFFE A
THE LAB(A U359 T4722aL—23v) &#4TLY, LAR—KILTIRE
%7 @ EHIHE 2
HRBESETORHBNET 1R AVay
% 8 [O: HARER
Several faculty members give lectures as follows (order of lectures may differ based on the class):
1)Introduction
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-HERNS
BROFERNBTEE/ETHLELIC, KEAOARITOVTHBELZSEICFEL TSI,
Students will need to refer to their textbook to prepare for and review each lesson.
BSER B
RiTRFEE, HiTEHE
Philosophy of Science and Technology, Ethics for Engineers

BEE 1 &3 HEORESLEED=DHIC ISBN 9784621089149
EER BAZMIRES /& | HiRH | AEHIR R 4E 2015 &

R EICEITSHREEE

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

SERICEIIHREEE

ERERE

TETABZEICHLL, AEGHRFBEZHET 5120, REREFEICHLT, ERAFOHEICIECT, AREHEICET HMBRUHM
51T T3,
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.
BARO M EGERHER., RELE— M EOEMS LU IR E

(EFMEE] BAREER (40%) + L R—b (60%)

[FHiEE]T R TOERICHELI-E(CDOE, TEREOEEICLYFFET S,
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AGERBIEZEEZLTERLTEY, M OREBELR—FDEEE (100 AFEA) A 80 ALUE
B ERBEEZEEMERLTHY, M OHEBRELAR— D EETE (100 SmiEm) AN 65 MLl E
C:ERBIEZZEHULERLTEY, M OREBELR—FDAFH A (100 ER) A 55 AL

[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
ERRR

EHRREER

Examination

ERIREREE

Z0th

ELRHE LERKE

R #RE (#4$EF) :C-101-3, hara@rac.tut.acjp

IR A :C-101-1, hisashi.fujiwara@rac.tut.acjp

BJIl 1IE40:D-101, masatomo.shirakawa@rac.tut.acjp
W)l #3E:D-101, h-katsu@rac.tut.acjp

KAR [5F:C-101-1, okubo@rac.tut.acjp

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: C-101-1, ookubo@rac.tut.ac,jp
DINVALR—D

FI4RT T —

e-mail 75 & THERFSZ (T3 115,

Anytime through email

FE-LEIZEREORG

1Bk - HEE T H I

(AHIRE-FMELLTOELWMRES RN

HRE-FHTELLTOEMNN-MENEEZZEREL, AEO=E-BR-BULOBRANSHRICE T HRMMEEERTE - R -l 58N
*—7—F

MRERE. AIBHAR. EZFET. IRTFETA. THES. T2 REHLEE, EFE,. T07viarL

Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,
Copyright, Professionalism
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(D33010010)1& 4R - %1 §E T 4% Bl ERK5E I [Seminar in Conputer Science and Engineering 1]

FBAl#EXA] &3 - FNRE T 45 AIER5E I [Seminar in Conputer Science and Engineering 1]
BHERES D33010010 =%, 4 1BIR-HMEE T FER EIRWE WME
BAEEEHA RE BE HESR o HEH 4
Bl RERIZHAREF LR EFRERQ012~) ARER 1~
BAE SR TER-MEE TR ER BREEE R D1
B EN—TFRE] S3HRHFIFEE S 3kei kyomu lin-S

FonYog CMP_DOC71010

BEOBE

EMRENEET HHEMLICHETIREHOEMBEFRBFICRBICIIREHDOEMER) ZHRTHEEN. GoUIC. TOHITHEHREE
i, B, R ILETEDRENERD,

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.

BEORE

BEMEET HREMDIMBFR FICHEBICKDIRAMDBEMIER) ISONWTERLI-EIAEHRBAT S,

BETEMBERONBOHRKE . B, HA. BE-IEETIHEITOVTEEEEZTS,

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-EERE

HLEMNEETINAICEL. FF-EEE1TS,

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

BEER A

BEHEICHLEHESIL,

BEEICEITIHEEE

SERICEHIIMEEE

BENSEEORMEREHRET HI5ELH D,

b< 3:4=F

(N RERDEMNFOEINEBFETE, hHYLITERATES,

(2) BT B BRE RS EXH RN TE EXTED,

() X DIZEMITEBRMNTED,

(4)FEREVWSRES L TOERIZENTES,
B)BEHOFEEEMELSATHERHTES,

(1) state—of—the—art can understand English areas of expertise, it can explain clearly.
(2) dealing with the technical information can be interpreted by the English, I can essay.
(3) it can have a standard construction paper.

(4) it can provide information on the style of presentation.

(5) it can be pointed out in the form of questions the lack of information.

(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.

(8) 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.

BARO AR, RELR— M EOREM G LU FFMmEE
RiTEROFRICAIT-B XM, BNEROERZE. RAOCHZ. BER~ADOEE. BHNOSMOKRFENBRENICHEERENHET
%

A:80 mLLE . B:65 mLlLE,C55 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

ERRER
ZOfth

Other
SERIGER T

Z Dty
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REHBICHVEHESIL,
Iz )LHhLR—D

AIT1ARTFT I —
REHEICHVEHESIL,

Ask the staff in charge of the lecture.

FE-BEIZEREDOAE

F——F
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(D33010020)1%#R - &1 & T 4% Bl &% I [Seminar in Conputer Science and Engineering 2]

FBAl#EXA] 1E%R - ZNHE T 45 A &% 58 I [Seminar in Conputer Science and Engineering 2]

BHERES D33010020 =%, 4 BR-AMEETIFER  BIRYA WME
BAEEEHA RE BE HESR £ HEH 1
Bl RERIZHAREF LR EFRERQ012~) ARER 2~
BAE SR TER-MEE TR ER BREEE R D2
B EN—TFRE] S3HRHFIFEE S 3kei kyomu lin-S

FonYog CMP_DOC71010

BEOBE

B -METZEEAETHEADEMFFICENT, HERHOREMDIKREFROBAMEFEY, BEETIHLICEST, SEROMFDIE
&%

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.

BEORE

REMISBFICHREBELTVWSEEMIAICKIETER.

EROR. BERE. WPICERNEL. BEEA D1 ~2BMAIETICEBTRIR, A—ILET) BT 5,

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-EERE

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

EEMB

BLERIETIMRER

SERICETOIMEER

ERER
BESOEA TRESNIEMEBREATELYENSHRL . BRELICEELR—MNIBADEETRRBL, FLHONEHIE

(1) state—of—the—art can understand English areas of expertise, it can explain clearly.
(2) dealing with the technical information can be interpreted by the English, I can essay.
(3) it can have a standard construction paper.

(4) it can provide information on the style of presentation.

(5) it can be pointed out in the form of questions the lack of information.

(1) To understand state—of-the—art in some areas of expertise written in English and to be able to explain clearly.

(2) To be able to understand technical document written in English, to deal with technical information, and to do writing.
BARO AR, RELR— M EOREM G LU FFMmEE
BONHERLEZHEL. LR MERETIENBEUMBOEZFHTHD.

FEL FRRERELY TA EBFTESLTHHETELRWMES X HAKBICHAERZLTROTIHRE, SEADSIH1HIZBRYREE
BHD, F REL-FEBERBRRETIETHRICRAONDEELHD. EEOR. HLEHEZBLTLR—FRAEKIERSNLIOT, L
R—rEERL. BERVERURICHEESRTIRHET 528 LR—FORRICKYFELEMEESTHAD,

A:80 S E . B:65 mLLE,C55 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
ERRR

LR—CEE

Other

IR
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Z0fth
FHELHEOHE

Iz )LHhLR—D

AIT1ARTFT I —
HUHE DIERIZHES.

Ask the staff in charge of the lecture.

FE-BEIZEREDOAE

F——F
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(D33010030)%E & fEIE AF 22 4% SR [Seminar on Interdisciplinary Research]

FMBAFEX4A] E S B R4ER([Seminar on Interdisciplinary Research]

BHERES D33010030 =% 1Bk - MEETFER EIRWE WME
BAEEEHA %8 IEARR H3~3 HEH 1
Bl F RERIZHREFLREFERQO12~) ARER 2~
BAREER 1R A TP ER BAFBER D2
HEHEA—TFR] S3RHBIFEEE, SIRHIFE A — 23kei kyomu lin-S, 3kei kyomu lin—-S2

FonYog COM_DOC71010

BEOHE

B RAFRE2ERZEN, —RICHLTESOMRZMEROBEBLTZEICHMN OTERRTEILET, OEMLFOMBER/LZTT
HRWEEE O MBE A HMISEIESE M RARENETFICDITSES.

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.

BxORE

F1 O BBERZERFNZERICKIEEBEERRERIOEEMEZFICEITIAMSFUREEE B ZERRAE

F2E-F 16 EDS50D 10 BEE: 2-3RDZHEZLENS, BoNERLTVESHERNE, ERZETIHLTELIBERLREDORE
RIFFE2H(ADBEDLOALNRT—RAVMEAW, 20 HEEOFHMEH T TRR-HALLER, EREOHRNBIZFIIODVTHERD
ErHFaEL 20 HEEE

F2E-F16EDSHMD 5 HEE: ZFRNMSOHBICLDFEEN RAD 5 R)ELLICLE:, BEEEHRICET ST 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.

PE-EERE

BEER B

LEROEMEERE LU HEBELFRE
R EICEITSHREEE

L

SERICEISHREER

pc 974 =k -

BROMRZMEBEROELZEITHMAYPOTERATHIENTES. SOICENDOEMNDEVEEOMBEHRMISEESE THERRK
ERIESBENERICOITS.

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.

BAROFMEGERHER., RELR— M EOEMS LU IR E

BHREATERINDIZERRND, 1DULDOFEREREERL, (BoOMBLDEREZMHL, AIETHONIEESOMBICEDLSIZT—F
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NV TEDNZREELT, 1AL EEOLR—IEZBEERAICIREL, TOLR—MNIKVIEEHEAIREHICHIINT 5.

A80 Rl E . B:65 MLl E, C55 mLLE

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

LR—+TCEiE

Non during exam period

ERIREREE

ZDith
EHHELEE
DINVALR—D

FI24RF7I—

FE-BEIZEREDOAE

F——F
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(D33030010) 5t H S R T L T2 ¥ [ Computer System Engineering]

FMBAFEX4A] STE#S AT L T4 R[Computer System Engineering]

BRRES D33030010 =%, 4 BR-AMEETIFER  BIRYA PESIN
BAEEEHA %8 EEARIER X3 HEH 2
Bl RERIZHAREF LR EFRERQ012~) ARER 1~
BAREEE 1B - M T FER BAFBER D1, D2, D3
LK B O—7FRT] INK B AXER Ryotaro Kobayashi

Y ZAUPZA CMP_DOC72120

BEOBE

HERIFLFICES T HEENEREZE A,

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

1~288  7OVRIVR, ETFa7. /1 vPIVR

3:EE T—AHREFFIFI~DORIGER

488 AVF—F 1RV RT—FDEH

588 MEBLORAIBEICKDIEHER

6B YT RERWNETIERADERE

7888 FINEDTL X T—DEE

8:8H AENREFFEEEB LTI A —4 —F1T

[ePERE] Load store queue IZkDFTRLREFTEEARYT I ADEST
1088 O—RF@FERNTRBEOTINATA—F RIT

1188 T R

1288 TN REEZEL-AEA R TR

1388 s A FOFRENE

14~158H o —RFvyia

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-HERE

PRETHERTDIRATFARE HP LTRRALET DT, TS RL. FEEEBEZTOTEEL,
REPICRELEZABFIRFLHP LTRARLETOT. ZhoxSEL, B EToTIZEL,

* 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.

EEMA

BHRICETIHEER
BEEHEHP LTABLET,
The course materials are uploaded on the website.

SERICHISMEEHR

EFER
UTDEBREHRBETESLENERBETHD,
ASRIEDREB(TOMF ITA—FRITEAVA—F EIT)
BERANMIVRFTOtyyDER
OBEANMIVRTOty YD EFEHEM
DERANAIUR IOy Y ERWETE# S AT LA

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

D)Computer system with commercial high—end processor

REOFMEERHR. RELR—MEORDE S UFEMHELE

-58-




REIBIZU TSR TERBLIZEDIZDOE, B MEITS,
ETHHERICHETS
EREREOZEELZTET AL TONTRAN-EHHEBEE R, LR— EIRET S
CEEICBLTEICHEICTS

FHEICIE, EREZEDEARDEREZREMIZEFTHET H5ER(G0 S R). MTRAM30 i R). LR—M20 SiER)DEF REALS,

A:80 mlE B:65mlLE C:55 mlL

It is mandatory to attend all classes, take all small tests and final test, and submit assignments, 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

ERRER

EHHREEM

Examination

EREBREE

ZDith

VINHLR—=D

http://www.ppl.cs.tut.acjp/lecture/

AIT4RTIT—

EHIZ e-mail TFHPETHEL.

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

&8R- MEE TR ER

(B) MM - IS AMA O ESLRENERED
BELGEW-BHNSBFOER-CRAMMEERNICESFL RENIERATELED
¥—J—F

AVF—HE— T INFTH =5 AT TOotvy
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(D33030020)4%c1i>/ 7 by = 7 T 4% R [Advanced and Leading-edge Software Engineering]

MBalExa] Fim )Tz 7 T4 R[Advanced and Leading—edge Software Engineering]

BHERES D33030020 =) 1Bk - MEETFER BEIRWE E3IN
BAEEEHA %H FEEARE K4 HE#H 2

Bl F RERIFHREHE LR EFRQ012~) MRER 1~
BAsER Bk - AR IRER BRIl X D1, D2, D3
HLUKBO—FERIT] FHER 1, AE FOA Hitoshi Isahara, Kazuhisa Kawai

FonYog CMP_DOC72220

BEOHE

VYILITTIZEIE VIO 7 DORARIZENT, TEMGEECHEREZEATIILICEY . VIMNIZTOEELZEN-ENICALEIETY
(RBEMEZRPHTHS. BEDQYVILIZT7IELHOHMESDESIZEAHDIZ. ALOBEOHERDEBIVE. ThOOELLSHE
S REEZADEBEBIIAEETHD, AMBETIE. VI I 7 IZ0OERMEEMICMNENS, VINIZT T IZOREBLELEEZAIZD
WCERTHIEEBEZET S,

Software engineering is the establishment and use of sound engineering principles in order to economically obtain software that is reliable and
works efficiently on real computer systems. This course aims to provide a sense of background, history and origins of software engineering and
to have students understand the principles of software engineering.
BxORE

BEF. ZBEORR. TARAY a0 Eh b ELEZEIBATITES, MAT. VI 7RARICETIETETE5, Z0=H. ZHEEDA
BERIRT 2HENHD,

AERTRYRSFENEEBIF. BBLRBITLIZ. ULTOESYTHS,

HAZ VR HBRERS

VIR TR - TOC I INEE F D
CHBREERRTD1(E1~35)

BRI EHEFZTN2(H4~6E)

BRI EBFZDI(E7~95)
 BREERFD4(E10~12E)

B EERZTD5(5E13~15%)

. BHEERTD6(E16E)
CBHEERTO7(E17E)

10. BB EEHR T DB (E18E)

1. ZHEERTD(FE19%E)

12. VI 7RREI=-TOCIHNEE FD2
13. RERERETD1

14. RERRRTD2

15. REERETD3

16. RRFEREZD4A

0VNOOAWN =

©

Students will be expected to attend classes and complete assignments. Students will need to make some presentations on the following tasks:
(1) to make some overviews of the textbook, (2) to represent their own experiments of software development. At the end of term, students are
required to submit an essay on software engineering.
Week 1: Course introduction.
Week 2: Practical session 1.
Week 3: Textbook reading (lecturer’s presentation): Chapter 1, 2 and 3.
Week 4: Textbook reading (students’ presentation): Chapter 4, 5 and 6.
Week 5: Textbook reading (students’ presentation): Chapter 7, 8 and 9.
Week 6: Textbook reading (students’ presentation): Chapter 10, 11 and 12.
Week 7: Textbook reading (students’ presentation): Chapter 13, 14 and 15.
Week 8: Textbook reading (student’s presentation): Chapter 16.
Week 9: Textbook reading (student’s presentation): Chapter 17.
Week 10: Textbook reading (student’s presentation): Chapter 18.
Week 11: Textbook reading (student’s presentation): Chapter 19.
Week 12: Practical session 2.
Week 13: Presentations of final report 1.
Week 14: Presentations of final report 2.
Week 15: Presentations of final report 3.
Week 16: Presentations of final report 4.
FE-EERE
ZELEE. BRIOEBRNRZEETHLLLIC. REIORBRICOVWTTHFRMNEEZSEICFELTKAIENRDONDS HFIZ. HEZHELEDIESY
TEHEDHMEERICOVTIE. TOEFDO-ODERFMNROOND,
Students are required to solve the problems mentioned above.
BEER B
FELRILDOE BTV I D7 TRIFERLTVWSIENEFEND, Tz, AVE1—32Z(ELHET DIFRIERRICET HERMLEEEE. Lo
BT —EERLTNWAIENEFEND,
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Basic skills on information and communication technology are required.

HFEE 1 & A B D#EE (i) ISBN 9784864010054
EExL FP.IILYIR Jrn.E | HiR4 E7YVUMHIR HRREE 2010
GEIRBIZMER)
R EICETSHREEE

BHEICMAT.EEH. BN, BMEIER. Bt 5,

AEZDWWWIELRIE. http://www.ita.cs.tut.acjp/ kawai/se/public/ 1285, 1= L. REELITOREHRETLELE-AB T, BT REHEN
BOADHFE(—FHT7IERXHRHY) .
Students will be offered some course materials using WWW (http://www.ita.cs.tut.acjp/ kawai/se/public/).

SEEICEIIWMREEE

ERBE
1. LA DRRIIGEYII 7 TERBFOBEOHERITONT. TORBELDIT. TDEZAEHATES,
2. VYIrIITIERBHOBEOCHERCKL. ZOEZOCRB  EXAAZTERILILOERTERL. HLOEEROHERICHS L&
12, TN OEEEHICEICISATESM (TN)EED,
At the end of the course, students will:
1. be able to represent some typical methods and technique in software engineering.
2. be able to apply a new software engineering methodology to solve real problems.
BAROFMEGERHER., RELR— M EOEMS LU IR E
HRLKR—(50%) , RBRRIBEAOSEE - TLELT—2av - BREE](50%) 6L, ERBEOERELREHIFEHEL . RO
KOITHHARZEEHES 5.
A:80mL L. B:65mE. C:55m L,

Weighting:

Final report 50%.
In class work 50%.
Grading scale:
80% and above A
65% — 79% B

55% — 64% C
ERRER
BXEER
Regular Class

EREBREE

ZDits
BEUHEICETHER

BEIBE:F1-206
TEF AA )L : kawai@tut jp
WWW : http://www.ita.cs.tut.ac jp/ kawai/
JTIHhLR—D
AR, ZOR=IHANDORPBVIILALR—DTH DS, HH. LIZHDHLIIT FEZROWWWIERERHEL TS,
AIT4RTIT—
JKIE2BFR L& E2IR,

Wednesday 2nd period and Friday 2nd period in Room F1-206.
2 -HEIEHELOXE
BR-HEETEER
(B) EB#HmM - IERANMBOERERRWERERN
EELQEW-RNOFOER-CRAMMEBRNICESFL, RENIERATELEN
X—7—F

VYIrII7I%E AR VYINIzTTACIOMNERE Ty IRDEE

Software engineering, Man—month, Software project management, Brooks's law.
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(D33030030) & 7= - B 5T T 2P 43R [Speech and Language Processing]

FMBAFEX4A] B S5 IE T 4% 5%([Speech and Language Processing]

BHERES D33030030 =% &8R- M T2 HER BIRWBEA EIR
BAEEEHA GIES B2 B RR w2 Bif ¥ 2

BARRE IR % RFRIFHARRHE L L EARIEQ012~) HRER 1~
BAREEE 158 - TP ER BAfEER D1, D2, D3
PELEN—TFRE] FE KRE Tomoyoshi Akiba

Fonyvyg CMP_DOC72520

BE£0BHE

RURIUAVB—TI—ADEELGERBENM THLIEFEEZORHLER. FLIUBAEEORMELAICEALT, BREROCEAEEER
EREMITTT LTV A LERDICERT S,

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.

BEORE
F1E[EF
£ 28 [FF
F3E:[FE
4B [BF
%50 (B
FE 6B [EFF
FE7E:[EE

ZALIE] EEEENEOER

BLIE] BEERBOER. DP Iy FU T DERE
W] EFEFERETILTVRL

ZAIE] HMM (B I)LITETIL)

SLEE] HMM D /T A—SHEE LG

ZE] EEETILETI—H

] R B RXGEDHE - T e ERREA~DERA
E 8B [BEHEEELE] BET/VT—av AT L BEREV AT L ILFE—FILFELRAT L
¥ 98 [BEREELE] BAEEVEOHME

F 108 [BASBLE] XFOETIVY . XFa—F
KEENE] XFIDETIVY . XFHIBE
#1238 [BASELE] XFIOETIVY GELUXFIERE
F 138 [BARESBLE] XOET VY. EBETIL

F 1438 [BREELE] XEQETIVT XERE

%158 : [BASELE] SEEEMOETT Y . HETHIBMEIR
%516 8 : EHIFER

Week 1: Overview of spoken language processing

Week 2: Basics of speech recognition and DP matching

Week 3: Algorithm for continuous speech recognition

Week 4: Hidden markov models

Week 5: Parameter estimation and its application of HMM

Week 6: Language models and decoding

Week 7: Neural network and speech recognition

Week 8: Speech dictation systems, spoken dialog systems, multi-modal dialog systems
Week 9: Overview of written language processing

Week 10: Modeling letters (character encoding)

Week 11: Modeling strings (string matching)

Week 12: Modeling strings (approximate string matching)

Week 13: Modeling strings (indexing)

Week 14: Modeling documents (document retrieval)

Week 15: Modeling cross—language (statistical machine translation)

Week 16: Final exam

FE-EERE

BEER B
BRER. WXEER. TAOFILEBLE, BE-HEtR
Information Theory and Coding, Formal Language Theory, Digital Signal Processin, Probability and Statistics

BEE1 24 ISBN

EEL ARt HiRE 1988

BHEICHETIHREEE
EEEH Web TLE

All the in—class presentation slides are to be provided through the official web site.

SEE1 B4 HEETIIZLIZERE ISBN 9784885520723
EE% th)l| B —& | R4t | EFEREETYS H iR & 1988

BEE?2 E4 EREENELERSEBNE ISBN 9784339024692
EEL F/IE—1R | HRR# IEEER R4 2013

BERS B4 EEEENELEREENE ISBN 9784339024692
£E4 EE | kRt IECEES H R4 2013

SEEICHIIHREFEE
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EFBER

ABFEE - EFRLEOER
(NEaA—RUAVBTI—RELTDBEEFEBEOMEBE[ITHEETES,
(2)BEFEROBERETEM TES,
(S)Ezsﬂﬁ&ﬁ*"*ﬁ,féiiﬁﬁtééo

B- a /- nrbn&@%*ﬁig
(1) BEERHBLFEREROEREEMRTED,
(2)DP Ry F LT RIC& D BERRBHET I TV LEERETED,
(S)HMM *BfTED,

(1 VEBETIORINEERETES,
(2) XARBE HCEDBITEEZBRTED,
(B FEMTXFERBILT HHEZEBTED,
(4)XFIREELUXFINRBEDHEEEMRTES,
D. BEEBULEIRTLLEHA
M TAIT—2aV AT L REEVRATLOILKAEERTES,
(2)BEFEVRTLLBEANDEERNOERAEZERETES,
E. BREZNEDICH
(MXEZETIWETIAHE. BLUXERRDILAZERETED,
(2) EEBROBEREETIVET HHE. SLUEMEIRO LA EEBETES,
A. basics of spoken language and speech processing
(1) Students are required to understand advantages and disadvantages of spoken language as a medium of human interfance.
(2) Students are required to understand the hyerarchical structure of spoken language.
(8) Students are required to understand the basic method of speech analysis.

B. basic principle of speech recognition

(1) Students are required to understand the relation of speech recognition and information theory.

(2) Students are required to understand the algorithm for speech recognition based on the DP-matching method.
(3) Students are required to understand the concept of hidden markov models.

C. basic of natural language processing

(1) Students are required to understand the role of language models.

(2) Students are required to understand the parsing methods of context free language.

(3) Students are required to understand the encoding method of human letters.

(4) Students are required to understand the methods of exact and approximate matching of strings.

D. Spoken language processing systems and applications
(1) Students are required to understand the mechanism of dictation systems and dialog systems.
(2) Students are required to understand the applications of speech processing such as a computer aided language learning system.

E. Application of natural 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.
BARDFHEECERI R, i%ﬁil/'l’f F%@Eﬁ)d’o\klﬂ*ﬂﬂﬁéﬁ

EREELEDOERERENICIHET 55HER (60 miEm) ELR—E (40 A H) DA A THHMET 5, A80 Sl L. B65 MLl b, C55 Al E
[Evaluation basis] Students who attend all classes W|II 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).

ERRR

EHRREER

Examination

E R B

T Dfth
FUEE C-505, 44-6758, akiba@cs.tut.ac,jp
LUA kyama@tut jp

Tomoyosi Akiba C-505, 44-6758, akiba@cs.tut.ac.jp
Kazumasa Yamamoto C-506, 44—6767, kyama@tutjp

DI VALR—D
FUEE http://www.nlp.cs.tut.ac.jp/ akiba/
LA http://www.slp.cs.tut.acjo/ kyama/
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Tomoyoshi Akiba http://www.nlp.cs.tut.acjp/ akiba/

Kazumasa Yamamoto http://www.slp.cs.tut.ac jp/ kyama/Lecture/

FI4RTT—

K- KIEEHDSHER B (16:20~17:50)

5th period of Tuesday and Thursday (16:20~17:50)

HE-LEIERELORG

D2: HLWHEFER SHEMELZEA LT HEANX L, EHLEEHRIOLFLIMEEEEA L TRBUEBEAD=X L, FERRVENT—I1EE
BEIIRRMBEAN=XL, O3FHFOEREERL. BRIFHFFICEVTEANGISAEMBRRNTEZDEES

F——F

BENE BEEENE SEAE BASELE EFEHE EETETIL XEREK BMER

speech processing, spoken language processing, natural language processing, speech recognition, language model, document retrieval, machine
translation
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(D33030040) Oy k1T Pz R FER[Robotics Intelligence]

FMBAFEX4A] ORykA TP R4 [Robotics Intelligence]

BHERES D33030040 =% 1Bk - MEETFER EIRWE PESIN
BAEEEHA EIES IEARR &4 HEH 2

Bl F RERIZHREFLREFERQO12~) ARER 1~

BAE SR 1R MEETRER B EE R D1, D2, D3
PEHB[OD—TFERT] [HA E%258, =F #l Michio Okada, Jun Miura

FonYog CMP_DOC73220

BEOHE

RERARY O EMBE LG LEBEROEARFICDOLTES,

EAMIZIE, DRy ORERBCTEEEGLE OEBBER LM, BLUKRH/VRH. SRMERNBZE HENBETARETOHEH
ORTAIAANDIERIZDNTES,

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.

BEXORE

~HEEORYE DI AT LER (1 EE)
AHENSICHTIRENT TA—F (RAX T )LAEEBREER) (2~3:88)
BEORYEORIEHE LR ER (4~5EE)
FHENSO T TOTEIETE(6~7EE)

T ANEER)

RHMMARTOROERMGE RO EB)

SRR ERAIERE . BAMRAREEOEE(10~1188)
HEMBEETARICEDIKAE59 a0 THA2(12~13 EB)
HEHORTAORX, BRHBMORTAIXDEA(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

BEER A

BEEERLE PSR BERIEER

Fundamentals of linear algebra, probability theory, cognitive science.
BEEICETIMESRE

BE BEENEREMTS

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.
BEEICETIHESRE

ERER

(ORERORYFOEBRMELDORVEDREDBOCTHHEDEZHEERFT 5.
(DFENTTO—FICEILTHENSOT TOMEBHTE . KL, THHBEOHKMEESRT 5.

() KITLRBIEREN, SAMREE R, HEMBETARGCEDEZAAEERTT 5.

(DR EMEORYOMRFEREE OIS ABEEIEEL, FH-ARBRAORYEOEBEILREETIREVME-BREHIZDIT5,

Understanding of the fundamentals of robotics including:

— sensing mechanisms and algorithms for understanding environments,
— cognitive science for biologically—inspired robots and social robots.
BAEOFHEACERIER., FELT— M EOEMS LU THEEE

(1) BT RO A& (50%)
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(2) RIRLR—FDAZ(50%)

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

LR—+CEE

By report

E R B

Z0fth

E#R K

=jEft. 6773, jun.miuralat]tutjp

e EH3E% 5. 6886, okadalat]tut,p

Room C-604, Ext. 6773, Email: jun.miura@tut.jp (Jun Miura)

Room F-402, Ext, 6886, Email: okada@tut.jp (Michio Okada)

DINVALR—D

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

FI4RT I —

=M, MERE. =1L BRI Email ETEKREMASIENEFELLY,

REES B, bk, 1=-LFERIC Email ETEREMSZENEELLY,
HE-LEIERELORG

(B) EEmM - IS MO ES LR RE RN

BELGEMN -T2 HOER-CRAMBET BRNICESL, KENISERATES8ED
(C)ILEEF DB E A MM EES SR RREE D
LEEDHBOEREILOIMRARAEICH T EHEMERTL, ARFAROHBEILEE, ThEERTEDLHES
X—7—F

K ORy R, BRORYE, MEEQRYE
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(D33030150)Web{E$RALEE T 4%k I [Web Information Data Engineering 1]

FMEAEXA] Web{E#R AR T 24%3% I [Web Information Data Engineering 1]

BHERES D33030150 =) B I¥ER BIRBE BEEIN
BAEEEHA AR FE BESIR K2 HE#H 1
B RERIFHRIHEL R IFRE(2012~) HNRER 1~
BAREER 1HER - FNEE T FE W BARR SR D1, D2, D3
HLEBB[O—2FRE] FIEH HHB Masaki Aono

YAV PZA CMP_DOC72420

BEOEE

AVE—2yb, ThH5 Web EICIE. KEDT—AENBLEF-BEFINTND, CODNSHALT—4EREL. T 5 Web 7T —23
DHMTAO D Web 7TV —2a  BITT—2%0Y LY T IHRMEEEICHE->TETWLS,

AREETIE Web EOT—ER—R EICHDTHRRAMITTHL B, BIEL 3D ETIVEERRGAT 4TI T - E ML EAM . RThlEE
EURBHRBRREMN. BIF- 25 I5RFIO T TRBEINHMAEHEE . VO IVBITITRERIND Web YAV BMiGLICEREET. &
FOT—ETA=V T HifiE#ERT 5,

The objectives of this class is to let students know the state—of-the art technologies in data mining and information retrieval.

BEORE

(D ZLHIZ(Web THRIT—42. T—EIA= T DEHE)

(2)Web 7 r—a Lifiat MM EE

(BB R (Web R . XERRERTTHIR)

(4)1EHmRE R (ERRE. 3D #&FR)

(B) U VFRHT . BERELEE  AFISOS R LT Hidf

(6)HEMHYFE . 4FIHFHImE &N - BIRFE

(7+05)BETA=UT TXRAMNAZUT (KGN BRINT ALV T8k

1 E:EETRE

The intelligent data engineering technologies for aggregated data will be focused, where the data include both semi—structured data, such as XML
and JSON, and unstructured data (e.g. time series data and the Web) are included, but structured data (such as SQL) are excluded.

Main emphasis is on the state—of—the—art technologies on data mining and information retrieval.

For data mining technologies, both unsupervised and supervised learning methods will be discussed.
The former includes principal component analysis, clustering, Web graph mining, and information filtering, while the latter includes classification
and regression.

For information retrieval technologies, we start with traditional vector space (Bag—of-Words) models, ending with deep learning based models
such as skip—gram (e.g. word2vec). Both linear and non-linear dimensional reduction techniques will be covered. In addition, multimedia retrieval
(3D shapes, images, and videos) will be referred.

FE-EERE

BEARNGT =A== Eifi (ERS /- HIBI S - IR S, VSR2YVD) ICEALTIE. F 8. FE-ETEZLTHCE HIC. BEOHD
FA Web R—U T R EFE. Python §5E. Java BB EZFE BB BEMEERBI DT VT NADEEITENTHELIENTFELL,

It is desirable to self-study as well as review fundamental data mining techniques such as clustering, classification, and regression. It should be
noted that the knowledge on multivariate analysis techniques such as principal component analysis is a prerequisite to this class. It is
recommended installing R/Python (also sometimes Java/C++) language into your computer, because some of the lecture materials are written in
R/Python language.

BEER B

SEEMINH

BEEICETIHESEE

Materials will be prepared by lecturers

References:
(1) C. D. Manning et al, Introduction to Information Retrieval, Cambridge Univ. Press
(2) J. Han and M. Kamber, Data Mining: Concepts and Techniques, 2nd ed, Morgan Kaufmann

sE=1 =2 Information Retrieval, Implementing and Evaluating Search Engines ISBN 9780262026512
EEZ Stefan Buttcher, Charles L.A. Clarke, Gordon V. Cormack | H iRt | MIT Press HhR4E 2010

SEER? -+ Data Mining: Concepts and Techniques, Third Edition ISBN 9780123814791
=84 Jiawei Han, Micheline Kamber, and Jian Pei | H Rt | Morgan Kaufmann | HEREE 2011

SEE3 =2 Data Mining Practical Machine Learning Tools and Techniques, Third Edition ISBN 9780123748560
EEL lan H. Witten, Eibe Frank, and Mark A. Hall | st | Morgan Kaufmann | HEREE 2011

BEEICETIHESRE

SEE4

Z 4 TModern Infromation Retrieval, the concepts and technology behind search, Second Edition |
ZE#E 4 :Ricardo Baeza—Yates, Bertier Ribeiro-Neto
H kR4t : Addison Wesley
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ISBN:978-0-321-41691-9
Hi kR4 - 2011

BEES
£ 4 Google's PageRank and Beyond |
E2&4% Amy N. Langville, Carl D. Meyer
H ffl#t : Princeton University Press
ISBN:978-0-691-12202-1
Hi bR 4F : 2006

Reference #4
Title:TModern 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 #5
Title: Google’s PageRank and Beyond |
Authors:Amy N. Langyville, Carl D. Meyer
Publisher: Princeton University Press
ISBN:978-0-691-12202-1
Year:2006
ERBER
(M T—=EIA=VT (XS 7B, BRI, 75RFIVT) OEBERMNERFRTELIL
(2)BEHBRER (XERR. VLT ATATRER) OERREMNERTELIL
(B)VU VM. Web A= V=¥ LD — VBT EOEBEMNER TEHIL

The following items have to be achieved:

1. Able to implement and apply fundamental data mining technologies.

2. Understand fundamental technologies for information retrieval, making full use of good indexing (such as dimensional reduction) after properly
representing data objects to be retrieved.

3. Able to design, analyze, and evaluate both data mining and information retrieval technologies.

BAEOFHEACERIHR., BELTR—FEOEMS LU THEEE

EHIT R 80 /., FRRE 20 RO EETIHET 5,

A80 mLlE . B:65 ML, C:55 MLl E

Exercise (20%) and Final exam (80%)

A: (>=80), B: (>=65), C: (>= 55)
EHIEER

EHHREEM

Examination

EREBREE

T
C-511, TEL: 6764, Email: aono@tut,jp

Masaki Aono (C-511) aono@tut.jp
DINVALR—D
http://www.kde.cs.tut.ac jo/ aono/myLecture.html

http://www.kde.cs.tut.ac jo/ aono/myLecture.html

FI4RTT—

BERETZHY. FBRIIC aono@tutjp FTCBEFA—ILTFHELDTE,
Anytime, but a priori email appointment is definitely preferable.
ZE-LEIZEREORG

R -MEELFEER

(B) EEmM - IS MO ES LR RTE RN

BELGEMN -T2 HOER-CRAMEET BRACESL, XENISEATEL8ED
Programming skills with Java, C++, R, and Python might be preferable.
Xx—7—F

T—ARA=VY ERIRR. TXRANRA=2Y
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(D33030160)Web{E$RALEE T 4% 3k I [Web Information Data Engineering 2]

FMEAEXA] Web|&E$RALIE T 2 4%5®% I [Web Information Data Engineering 2]

BHERES D33030160 =) 1BIR-HMEE T FER EIRWE PESIN
BAEEEHA % EA FEEARE A2 HEH 1

Bl F RERIFHREHE LR EFRQ012~) ARER 1~

BAE SR ER-MEET2ER B EE R D1, D2, D3
B E[N—vFRTE] ZE L % Shigeru Kuriyama

FonYog CMP_DOC72420

BEOBE

KEETE, RABEFEFLREEZRTOT—2EHEMN OUMNBRMICKR AT HAIRIEDFRFFELTHEBL. AR T —2OUECHEESITLE
MO RIEHEEEL TSI LTI S LT HHEREICL>T. RBEMGEARRENEERT 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.

BEORE

F1EE FRARIEDOEA L EA

F288 "Rk AP LT STOHEER

FEI3BB AEOARIE(ZEET—H)

F4BEB EEORRIE (BB - AEE)

%580 BEFROABEIE(TIT-RvbT—)

FOREB  TEXRRNEEDAIRIL & EERIIRE

%E7+05 B H : FRREHIME

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-EEOEDIC. TNETICERL-NB LT BDERNEE Web TDe-7—=29 L XT Li(Moodle) TRET 5,
All digital textbook are freely supplied on e—learning system developed on moodle.
BEEM B

BIEREMT, SEEMT, T3/ -a1RILEH |

Numerical analysis, Multivariate analysis, Advanced Data Mining and Visualization 1
BEEICETIHEEE

e~F—=U Y L RT L (Moodle) AT BBFTHAMEFERT 5.

Digital textbook is supplied on an E-learning system of moodle.

SEEICEIIMREEE

b< 3:4=F
KRB, SREDT—AENEMDOHENICARIL T ETIAVFEEEEL,. 5A0h-T—20OMEEZEL TRBLARELOTAY
SLEGFMETZ LA REEEBR/ID
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.
BAEOFEE(CHAR. BFELA—FMEORMSLUFMEE
HREILAR—b 20 =, HRE 20 =, BLUHIEERE 60 ADEE 100 ATHRRAT S,
AGERBEETIRNTERLTEY, HhOHEILR—t, HE, SLUHEREDCESE = (100 miEs) A 80 mLl L
B:ERE1ZE% 80%:ERLTHY, M OhfELR—F, HE, SLUFIVERBEOSE A (100 SiEm)HS 65 mLlE
C:ERKBE% 60%:ERLTHY, hoPRLR—k, HE, BIUHMERBEDOEFT R (100 Simm) A 55 mLUE
HREILAR—b 20 =, HRE 20 =, BLUHIEERE 60 ADEE 100 ATHRRAT S,
AGERBEEINTERLTEY, HhOHELR—+, HE, SLUHEREDOSE = (100 miFs) A 80 MLl L
B:ERE1ZE% 80%:EMKLTHY, M OhfELKR—F, HE, SLUFIVERBEO S E S (100 SiEm) A 65 mLlE
C:ERKBEZ 60%:ERLTHY, hoPRLR—k, HE BIUHMERBEDEFT R (100 Simm) A 55 mUE
ERRER
ZOfth
Other
SERIER T
FMEREDRKRZHABRIABPIZERT 5.
Presentation of final exercise is carried out within the period of a regular exam.

Z Dty
DINALR—D

FI24RF7I—
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FERFEAY, BFA—ILTIHNELDIL,

Anytime, but requires reservation by E-mail.

ZE-LEIZEREORG

(B) EmA - IS MO ESLREE RN

BELQEM-RINSBFOER-CRMEMEERNICESL, XENITSEATELEED

(C) ILEF D FFZE A MM EE S - RAREE RN
LEBEDHBOEREIEOMRFAEICH T EHEMERTL, ARFAROHBEILEE, ThEERKRTEDLHEN
D)ERMBNWTEBTESREN-032=7—2avh

WX, OBERVERAT7EELT, BHAOMAPERGEZEORNMNMBVTHREMICKREL, 032247 —23vF58EH
F——F

BHRBRER. FRARILE, ECa7ILIERLE

Information visualization, Visual data mining, Visual information processing
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(D33030060) & (B 1E3H S A T L T 4§k Biological Information System Engineering]

FMEAEXA] HEIKRERS AT LI 5G([Biological Information System Engineering]

BHERES D33030060 =) 1B - HMEE T FER BEIRWE E3IN
BAEEEHA GIES! FEEARE X4 HE#H 2

Bl F RERIFHREHE LR EFRQ012~) MRER 1~
BAREEE 1B - M TFEER BAfEER D1, D2, D3
HuZBO—<FRiT] ) IELE, 88 BE1E Junsei Horikawa, Naohiro Fukumura

FonYog CMP_DOC73020

BEOHE

ERITE T HFEROVEBL ZTLISDONT, EFSLUBYOMK - HERDBELMEEZZ V., SOICHRROBRUVEEZ AN X LEEHET 5=
HOFHERBLETITO—FDFEEZS,

This course lectures on advanced studies on information processing in the brain and nervous systems. Neural mechanisms for production and
transmission of electrical signals, and brain mechanisms for processing of sensory information are studied.

BEORE

B EE

1. 2ERQA AT a0 ERERY AT LIZE AL
2. ERB LU EYID i - 5% R D #EE LM BE

3. —a—OV OB MR E ERE

4—7. ERIZE T HBERBOIES R T LOHE

8. ek

B BN 'R

9. BEFIFERUEL X TLDA A I3y

EERFIHADOERNT ITO—F

10. BEHIHD MBS T L, A, EBHE
11. E@/s—L o>

12. EFELEBI D EE FIEHET IV

13. ErBLEEDEEFEET L (BER/NETIL. MLYERR/INETIL)

14. EFBLEBIOESNEHE - HIEET )L (RIFRESBR/NET L. REFHIHETIL)
15. EFDIBHEHES)

16. #iRAER

1. Introduction to the information processing in the brain

2. Structures of the nervous systems and brain and neural mechanisms of the production and transmission of electrical signals
3-7.5. Brain mechanisms for processing of sensory information

8. Midterm examination

9 Introduction of computational approach of biological motor control

10 Central and peripheral motor system

11 Multi layer perceptron

12 Models for control and learning of human arm movements

13 and 6th week Models for trajectory planning of human arm movements
14 Human prehension movement

15 Final exam

FE-EEAR
BOOEENBTEETTHLEBIT web EITRBATEIREDRBTEFELTBIL
EE®A

A IER- RARPRR (ELATHD . O RT L - FRER 4R (L ATHD

Bio—physical Information Systems 1, Bio—physical Information Systems 2

HEECFEILHMEER
BEEHEEMNT S,
Handouts referring the reference books are used.
SER1 -2 Neuroscience — Exploring the brain ISBN

EERZ Bear, Connors, Paradiso | H 4t | Lippincott Williams & Wilkins H R &E 2007
SER ) =42 Neuroscience: Exploring the brain, 3rd ed. ISBN

EEZ Bear, Connors, Paradiso | H R4t | Lippincott Williams & Wilkins H i & 2006
2E83 =4 HERS — RHOFER— ISBN

=E54 JnE %R B fhER | HhRtt | BEHEE HARE 2007
SEE4 =24 Neuroscience — The biology of the brain ISBN

EEL2 Gazzaniga, Ivry, Mangun | HihRtt | WW Norton & Co Incm R E 2008
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SEES5 =4 Cognitive Neurosicence: The biology of the brain, 2nd ed. ISBN

EE54 M.S. Gazzaniga, RB. Ivry, G.R. Mangunt | [a:); | Norton HiRE

2002

SEEICHTIHEEE

SEZ4 MO EIER, ISBN 978-4782815144, JI| A A B &, EEXRZE, 1996

SEES BRMY AT LAR—E1—Y U ARTA I RIZKZBEIDFE LFI{H, ISBN 978-4320121355

PEERT &, HIHAR, 2005

b< 3:4=F .

1. EFSLUBYIDMK - BRERDOBELHEEEICOVTERTS

2. Za— OV OREEEHERIEREICOVLTERT S

3. ERIZBITHBREEROIEE R T LOMBICOVWTEBET S

4. INHEEEEBALNCT 20D ERNET IO—FDOFEEERET S

5. EFDEOMNIEEBZERT A ERUVE S R T LOEEHEECDOVWTEET S

1. Understand the information processing in the nervous systems and brain

2. Understand neural mechanisms of the production and transmission of electrical signals

3. Understand the brain mechanisms for processing of sensory information

4. Understand the method of computational approach to reveal brain function

. Understand the information processing system and learning function to achieve a smooth movement of the human

BARO AR HRER., RELR— M EOREM G LU FTMmEE

EaipaprS

R ELER (100 S ) CHARERBR (100 MU M) DFH R (100 R R) EHERET D,

R [RAIMICT RTOERICHELIZLOICDE, FTROKIICHELTET S,
AERBEETRTERLTEY, HhOTRMDEE A (100 s R) HY 80 ML
B:ERBE% 70%:ZERKLTHY, MOTRFDEET R (100 A A 65 MLl E
C: EB1E% 60%ZEMLTHEY, M OTRALDEEF A (100 miEm) A 55 MU

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

Mean value of midterm and term—end exams is used for evaluation.

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

B: Achieved 70 % of goals and obtained total points of exam, 65 or higher (out of 100 points).

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

EHIEER

EHHREEM

Examination

EREBREE

ol

ZTOfth
YE)Il: F407. R#R 6891, horikawa@cs.tut.ac jp
24 C611, AR 6772, fukumura@cs.tut.ac,jp

Junsei Horikawa (F407, Tel: 0532-44-6891, horikawa@cs.tut.ac.jp)

Naohiro Fukumura (C611, Tel: 0532-44-6772, fukumura@cs tut.ac.jp)

DT HhLR—D

YEJIl:  http://www.nsc.cs.tut.ac jp

8% http://www.bmes.cs.tut.ac jp/ fukumura/BioSystem/index.html
AIT4RTIT—

YE)I| - AT 16:20-17:50

1B+t BT EE 16:20-17:50

Monday 16:20-17:50

FE-BEIEEREOXE

(B) A - IS MO ESLRENEREEN
BELGEW-BNSBFOER-CRAMMEERNICESFL, RENIERATELED
F——F

ERER. AT L, #ER, REFRLE, EHEFRVE, —2—JILRVbTI—0  FBETIL, i ER
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(D33030070) 3 - ##%F S R T L T ¥ k[Brain and Neural System Engineering]

FMBAFEX4A] fixd - #4R S AT L T 4% R [Brain and Neural System Engineering]

BHHAIES D33030070 B &8R- M T2 HER BRVEA EiR
BAAEHA ®H FERER N 4 Bl 2
BEENE KERITEMERE T L EFEEQ012~) HEER 1~

B R 18R - SIRE TR E K BAER D1, D2, D3
PEHBO—TFREL] DR XA, L FTR Shigeki Nakauchi, Michiteru Kitazaki

Fonyvyg CMP_DOC73020

BE£0BHE

b - IR RSB TR A TERLEBBRELZREL TV AN X LEEMR T ELLE(1C. TEMT7TIO—FICKEAE. BT FEDEREED S,
EEFELTHADKICETIERBEFED . AREEAIMNDONWTEZL2HHLET D,

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.

BEORE

BE-NE, 2T -RELGE. - #ERICETHEN-FROEMRECELT, BRE. HSMNIISNTVAMRZBNTHELLIC £HFLTF
EFRELEHLLTTO—FICKYREREBL. SOICFOIZMIEAEED I HZERERT S, EETE. ARROFEISCHE -BMBRRIZE
BRRGLANILDEEE . TEPREMOARMREZRATEERT 5.

CEEUE(ER)

CREROBBAEZERE(1—288)

. BRRR(3—4EE)

. BR(B-6E8)

CBTEMR(7ER)

EBHME(8—9EE)

CEBLEROO-11ER)

CREHERBEC(N2:EE)

CAT—AA=TUTEM(13:88)

10. AS—2=N\—HLTHALL (1488)

1. #E(15E8)

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

0NN OP~ON =

©

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 Consciousness
12. Computational vision

13. Color-imaging technology

14. Color Universal Design

15. Development

FPE-H#EAR

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

Internet.

&R A

HERMF S

BEEICETIMESRE

EERICENERMST S,

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

SEE =4 Cognitive Neuroscience; Fourth International Student edition ISBN 978-0393922288
gL Michael S. Gazzaniga | HihRtt | W. W. Norton & Company HERE 2008

BEE2 =54 ASALYFr—RAHERE ISBN 978-4274208225
5% HERh RmE | HiRR | A—Lit Hi R4 2010

SERICEHIIWMEEE

37 4=F -3

(1) BiF O ERNEBE T LA RFERNEBOENI DV THATES L

(2) BEFEIRICELAHLLO BN AR ZICLIARMRIC OV THERTEDIL

(3) NFE-#HOLEIZDONTHRTELIL

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
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To be able to discuss human—machine symbiosis

BAEOFHEACERIER., FELT—FEOEMS LU FHEEE
BBRDOT—ILHR—FO B:E & 60 RIS SUVRBT—ILAR—N1 H:EE AR 40 R)IEIWVTEHET S
A:80 Ll L, B: 65 mLlE, C:55 RLLE

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)

ERFER

LAR—+ TR

By report

ER R

T Ofth
BEFELEL, FA1IZHMAN (C-510, nakauchi@tut,jp) [ EEE LY BIEBEZMERTHE,

5t : C-510, nakauchi@tut.jp

JLIEFER . F-405, mich@tutkie.tut.ac.jp

Please contact Prof. Nakauchi (C-510, nakauchi@tut.jp) before attending the regular lectures.
DINALR—D

BERICTFIVRTS.

FI4RTT—

BWH. =1L, BB e-mail ETERTERE LD L.

Contact by e—mail

FE-BEIZEREOAE

F——F

cognitive neurosciences, color, perception
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(D33030080) Y I —H S R T L T 4R [Network System Engineering]

FMBAFEX4A] FYRT =D AT LI [Network System Engineering]

BHERES D33030080 =% 1EHR-MEETHER  BRMA EIR
BAAEHA oL B2 B RR kK3 Bl 2
BEENE AERTEMERE T L EIFETEQ012~) HEER 1~

B R 18R - SIRE TR E K BAER D1, D2, D3
PLUZBN—<FRF] K+ B Ren Omura

Fonyvyg CMP_DOC72320

BE£0BHE

SELEBIZHE IS OT—FTIF v, TRICEBRBIZOVT, BISAMNLBERBRIZOVWTERETS. EAMICIK, 2B ATALIZEITS—
EMOREOME, MREE, X)) TS OV TERUAIEICOVWTEREZTL, £, EEADOBHIOVTHENTS.

The aim of this class is to understand the advanced concepts, techniques, and problems in distributed computing. This class will mainly have a
theoretical discussion of consistency and replication models, fault tolerance, and security in distributed systems and will introduce some practical
implementations.

BEORE

1~3 BB —EiLER

4~5388  tEEE

6~78EB X274

-8 EHHE A ER

9~108E HEATOzIMERAILVRTLA

“10~11BE SWI7AILCRATL

“12~13BE HERVIITR—RLRTL

“14~15 BE DEWBAR—RVRTLA

16588 EHHER

— Weeks 1 and 2: Consistency and replication

— Weeks 3 and 4: Fault tolerance

— Weeks 5 and 6: Security

— Weeks 8: Midterm examination

— Weeks 9 and 10: Distributed object—based systems

— Weeks 10 and 11: Distributed file systems

— Weeks 12 and 13: Distributed web—based systems

— Weeks 14 and 15: Distributed coordination—based systems

- Week 16: Final examination

FE-HERE

FHHIZRSARZBRATEINT, TEELT, RIMREHRBTIEHICSERELLTHITIEELETHNREHERL THTEEMHETS. F
Tz, BEELT, RASAFOBERRELIGIEHRIC, RFAFFDF—T—FREAU3—FIETREL, BHLRELFHEIRETHLEHETS.

The slides used in this class will be made available on the Web site beforehand, and it is strongly recommended that the students prepare for the
lecture by reading them over and confirming their contents using the reference book, Distributed Systems: Principles and Paradigms (2nd Edition).
It is also recommended that the students conduct an Internet search on the keywords on the slides to find practical examples.

BEER B

REEIE, BEEEL BL ICBVTIDHURTLIDOREEZBELTVAILERHIRELTEDD. 2120, RMDBREIZBLT, D8R T LI
DNTHEHDIETR, LY, BEGHRBZEITILDH, BAICBLWT S RATLIBELTWEWELEFTEDLLSICERET 5.
ARL—TA42 TV RT LBI), [FHRAYET—U(BI), 588 R T L(B4)

Students who are taking this course will be assumed to have taken the course of “Distributed Systems” in undergraduate course and have basic
knowledge of distributed systems and computer network. However, the slides and brief explanation of “Distributed Systems” will be given in the
first class in order for students who didn’ t take the course can follow.

Operating Systems(B3); Information Network(B3); Distributed Systems(B4)

BEEICETIHESEE

BHE: BEORNBEELETIUMOZTOMEHRELRE XIES AT L(Moodle)E TE AT 5.

As a primary reference, the slides used in class will be made available on the Web site (Moodle) and can be downloaded. Additional materials will
also be placed on the site.

SEE1 B4 DERATL~RBENSH AL FE 2R ISBN 978-4894714984
=E4 FURYa—-S-4xu/\ | KRt E7VY HARE 2009

DL (F), I—ITa
T7o-RT4—2 (F),
Andrew S. Tanenbaum
(), Maarten van Steen
(&), K% B (FR),
i SCER (BAER), #5K
= @R, 1 kR
(FRER), &L B FR),
£% 5 @R, =@
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AR BR | |

sEE =2 Distributed Systems: Principles and Paradigms (2nd Edition) ISBN 978-0132392273
xEEZ Andrew S. Tanenbaum, | HihRtt Prentice Hall HhR4E 2006
and Maarten Van Steen
SERICHEILHMEER
EFER

LUTOEBZEMEYTLIIEEANET .

M DB RTLTONRRIG—EEDOBZEER
Q)R ATLIZETHBEEDFREZDER
(B)PE AT LIZH T Bt s E

(B) R RTLIZBITHEFT4
B)EBEDAIBL AT LORR A

The aim of this class is to understand the following:

1) the various consistency model and practice;

2) the usage of replications and implementation;

3) fault tolerance;

4) security; and

5) practical methodology to implement various distributed systems.

BAROFMEGERHR., RELE— M EOEMS LU IR E
ERBEOLAROEREHREHIZETET 5 P EEER(50%) EHAREAER(50% D &5 R THET 5.
=120, BERO/NTAMOBFEEICOVTMBRLT, REMIFHEETS.
AZERBEETRTERLTEY, HhOTRMLEAR—FOEE R (100 A=) A 80 ML
B:ER B 2% 80%ERMLTHY, N DOTARLIR—bDOEEHH (100 fim)HS 65 Mt

C:ER HIZ%F 60%:ZRLTHY, M DOTALLIR—rDAE A (100 =) A 55 ALl

[Evaluation basis] Students are evaluated by midterm examination (50%) and final examination (50%). In addition, scores of quizzes in classes and
assignments are considered for total evaluation.

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).
ERRER

EHHREEM

Examination

EHIEBREEE

HEESFE OB OAEICDONTIE, BERNTHEAZITES.

The scope and questions of examinations are explained in class.

ZT0fth

&= :C-509

A#R:6750

E-mail : ren@tut,jp

Room: C-509

Internal Phone #: 6750

E-mail: ren@tut,jp

DT HhLR—D

http://www.usl.cs.tut.ac jp

FI4RTT—

EXWMIIREERBOF R 1 B~5 BOMEA T XTI —LT50, ChUNDOREITEEEDIIMBFERSEZITFHET. REEREBT
LFREDIZFELHDIDT, A—ILFTHHNITELLTZSL.

My office hours are basically from 1:00 to 5:00 PM Monday through Friday. I will also be available to answer your questions outside of my office
hours. However, because I may be out of my office on occasion because of a meeting or business trip, please contact me in advance.
FE-LHIZRREORE

&R T HER

(B) MM - IS M O ESLRENE RN

BELGEM-HNSBFOER-CRAMMEERNICESFL, RENISEATELED

(C)ILEF DB E A MM BES B IR EER

[REE OB OBEIC I IARRAEITTEFERERBL, ARAROHELEREE, ThEEBTELHED

F—J—F

DO AT L, AVEA—FFIET—D, SRTLYIRILT

Distributed system, Computer network, System software
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(D33030090)/ 52— &R AL IR T 2 4% ik[Pattern Information Processing]

FMBAFEX4A] INA—IEERALIE T 245k [Pattern Information Processing]

BHERES D33030090 X5 BR-HMEETEER | BIRWE PESIN
BAEEEHA ATEA AR Ka HEH 2

Bl F RERIFHRIHEL R EIFRE(2012~) ARER 1~
BAREEE 1HHR- e TFHEK BAFBER D1, D2, D3
HUKBO—IFRIT] £=F IF BS RZ Yasushi Kanazawa, Yasuyuki Sugaya

FonYog CMP_DOC72520

BEOHE

HASTIRFESINZEGEINS, S—2NOYAD 3 RTEREETTIOOEBRERS IVEET IERORELICRET AR EREEMRT
BEEBIT, ERICEETAMEDRFHRENERT D,

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

HY. &=

1588 HEO&E

;8B hASDEREETIL

3B E TEABRAE

4BE BN ORKET 1

5388 BEgMr>DORIRET 2

6 BB O/NRIHEE

7B E E&E O GRE HE

8 BE HEHER

HY BER

9:EE BEHOER

1088 BE#nxEL
1EE R/NZFE 1
1288 m/MNZFik 2

138 B EREEHORE
1488 RAHEE 1

1588 RAHE 2

16 B E EHFER

— 1st half: Kanazawa

. Geometry of projection

. Camera model

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

. Image matching

Test

® N U A WN =

= 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-HERNS

EEDHTC Web IZAREN TSR EHRFICFHEEZRLTHS BETEKROBVFEZFITOVTELGHREAY, ERICELTHS.
We highly recommend to prepare each lecture by reading the contents by handouts and Web.
BSER B

WHEE -/ \2—U RN, ERERLE, BB

Machine learning and pattern recognition, Image information processing, Numerical analysis
BEEICETIHEEE

BEELBEEEHNEREMTS.

Handouts will be prepared.

SER1 -2:4 Multiple View Geometry in Computer Vision ISBN

EE4A RI Hartley and A. Zisserman | H Rt | H AR
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BEE?2 BE ZRT—2DHRE ISBN 4-254-12105-9
EER EY | kRt | HaEE R4 1995

BER3 &) LR BRELEE ISBN 4-320-01786-2
EE5 SoR— T HilRE 2005

SEEY =2 Statistical Optimization for Geometric Computation: Theory and | ISBN

Practive

EEA K. Kanatani | H kRt | Dover Publications HhR4E

BERS &) LM BIEARFERE ISBN 4-320-01738-2
EE5 SoR— E ST HikRE 2003

SEBICHETIHEEE

ErEE

[AT]

(1) TR OEREEET 5.

(2) IEBRRAFOREBELERET .

@) AASHED 3 RUETDREBIZDVNTERT 5.
@) ANRRMEEDREBZEBET .

(6) EHR DR IGAT T OREBEZERES 5.

(&)

(1) BRORELDREZERET .

@) NZFEDRELZEMBT 5.

@) RAHEDRBEERET .

(4) FERELEZRAV, EROEEMBICEATES.

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.
BAROFHMECEHRER., RELR— M EOREM G LU FFMmEE
Ealipaps ¥

TE HAEHER(50%) &L AR—N(50%) TEFEE 3 5.

PR [RAIT R TOBRICHEL-LDIZDE RO KSITHELFHET 5.
AERBEEETRTERLTEY, HNOTAMLIR—bDEE R (100 SiEm) A 80 m £
B ER BIZE%E 80%ERLTEY, M OTARLR—LOEE A (100 SAiEA) A 65 mLlE
C:ERBE%E 60%ZEMLTHY, MDOTRMLR—FDEETR (100 miEm) A 55 ML

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).

ERRER
EHRREEMR
Examination

ERIRBREE

Z0fth

DINALR—D

*http://www.img.cs.tut.ac jp/ kanazawa/Lectures/

-78-




*http://www.iim.cs.tut.ac.jp/” sugaya/lecture/image/
FI24RTT—
B, EREMEZITTT5.

$B-HEHEEREOTS
F——F

AVEL—REDIV RATLA S REER. &RINZFER, Za— bR L—RUN=T-7—h— &
computer vision, stereo, 3-D reconstruction, least squares, Newton method, Levenberg—Marquardt method
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(D33030100)3F 22 L— 3 4 ilMolecular Simulations]

MBAFEXE] PNFITaL—av R Molecular Simulations]

BHERES D33030100 =% 1BIR-HMEE T FER EIRWE PESIN
BAEEEHA GIES! IEARR X3 HEH 2
Bl RERIFHREHE LR EFRQ012~) ARER 1~

BAE SR ER-MEET2ER B EE R D1, D2, D3
LK B O—7FRT] %k -7 FEHA H2Z Hitoshi Goto, Noriyuki Kurita

Y ZAUPZA CMP_DOC71420

BEOHE

The objective of this class is to understand basis biophysical phenomena in the organisms based on the concept of quantum chemistry, that is,
molecular orbital (MO) theory. In addition, the knowledge on classical molecular dynamics (MD)simulations is understood in this class.

In achieving this objective, we will attempt to acquire the elementary concepts in MO and MD theory, and learn about the dynamical and
electronic properties of biological molecules such as proteins, RNA and DNA.

BEORE

Considering the preliminary knowledge of the participates in this class, some topics from the following things will be chosen to be learned.

(1) Basis and elementary concepts for molecular orbital(MO) theory (1st and 2nd weeks)

(2) Applications of MO method to small molecules (3rd and 4th weeks)

(3) MO calculations for amino acids and their peptides (5th and 6th weeks)

(4) MO calculations for DNA, RNA bases and base pairs (7th, 8th and 9h weeks)

(5) MO calculations for complexes with proteins and ligand (10th, 11th and 12th weeks)

(6) MO calculations for DNA, RNA and their complexes with proteins (13th, 14th and 15th weeks)

FE-EERE

BEER B

Basis knowledge about quantum chemistry and biomolecules such as proteins, RNA and DNA is required. Also, that on MD simulations is
needed.

Basis knowledge about quantum chemistry and biomolecules such as proteins, RNA and DNA is required.

BEEICEITIHEEE

BEE BT

SEE:

“Molecular orbital calculations for amino acids and peptides”, by Anne—Marie Sapse

Reference book
“Molecular orbital calculations for amino acids and peptides”, by Anne-Marie Sapse

SERICHISMEEHR

ErEBER

The objective of this class is to understand basis biophysical phenomena in the organisms based on the concept of quantum chemistry.
The objective of this class is to understand basis biophysical phenomena in the organisms based on the concept of quantum chemistry.
BARO M EEHRER., RELR— M EOREM G LU FFMmEE
BETEZONIREICHTILR—FABRRUVZDHERAR(T0%). TRR30%)

[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).

ERRR

LR—+TCEE

By report

ERIREREE

Z0th

E#RE

HEDEEF 306 5=
EEEE S :0532—44—6875
E-mail: kurita@cs.tut.ac jp
Iz )LHhLR—D

FI4RT T —

EFD E-mail ITEBERICEY EERIET B,

Please check the schedule by E-mail in advance.

FE-HEIZEREORG

(C)LEF DR E AR ER S S - FKEED
LEFEDHFOEREIEILIMRARAEICTATEHERERFTL, ARFAROHBENLEREE, ThEEBRTEDLHED
(D)ERNMBNWCTERBTESREN-032=4—23Vh
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WX, ABERMERAT7Z#RELT, BROMRAPCEALGEZEORNMIBVTHRMICKREL, 032=4/—23 9 58A
F——f

DNA, RNA, protein, ligand, molecular orbital calculation, MM and MD simulation

DNA, Protein, molecular orbital calculation
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(D33030110)%> F153k T 4%k [Molecular Information Engineering]

FMEAEXA] S FIEER T F 4R [Molecular Information Engineering]

BHERES D33030110 =% BR-AMEETIFER  BIRYA PESIN
BAEEEHA GIES! IEARR A3 HEH 2

Bl F RERIFHREHE LR EFRQ012~) ARER 1~
BAsER ER-MEET2ER B EE R D1, D2, D3
B E[N—vFRTE] =& B M@ 1%88 Yoshimasa Takahashi, Hiroaki Kato

FonYog CMP_DOC71420

BEOHE

E2ELVRFERZEESFICBFET A=V OREBESAICOVTES BIF TR A FT—EIR—REZIHLDHBERFD
Bkl RETE. BEET SRR OL-OOERNLGERELICAGEZY. BoDT—4BINSERTESNEHICDOT S,

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.

BEORE

A8 2 N Ek{EEA

1. EARE N FOBELER

GEEEBROGELRE

NFEPET—HR—X

. DPERICKBDERFIT A AL

. HRIMRRESERITSM AV

. BRFIEF—TEMBA—X

CAREE S EEEEE TR

. FEOH-PREEER

VN OA N

HEEL SEaK

1. DFREMESRTT —ERE
BEEERECMBES

- BRESFRERERO AR

- HEEE O EERIFHE SIS A

. BWEE QR R 2 V5RA D)

- BHZEOSA (ERLEBENSDFEMETAD
AEEBEXZERTHSATMEDERICEITT
L FEDH-HRAER

0NN

Topics to be covered:

(First half, by Kato)

1.Structure and information of biomacromolecules
2.Transmission and expression of the genetic information
3.Molecular biology database

4. Sequence allignment by DP matching

5.Homology searching and multuiple allignment

6.Sequence motif and knowledge base

7.Tertiary structure classification and function prediction
8.Exam.

(Second half, by Takahashi)

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

8.Exam.

FE-HERE

BROERNRZEETHLELIC, EAORRICOVWTTFAMEHEEZSEICFTEL TSI,

It is highly recommended to go through all the course materials provided on the course web for self-preparation and reviews.

BEMAE
SFERE
T—ER—R

Molecular Informatics, Linear Algebra, Elementary Analytics

BEEBICEITIHEER
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BT (0 :
BE., TUUMEM. BLUP. WWWTOERIREE1THES,

‘¥ (S8
FEZREMIAERETITHERE web MR TT 5, REEFFBFEBFVO0—RLTHESTHE,

Material will be made available in the form of hard copies or on the class website (to be announced).

SERICETOIMEEHR

ERER

BT (h0Rk) :

EWEPOENFLGLIERS N FOBELFERICOVTERET S,
DNFEYPET —IN—AOPELHFUEZERL DEQFRERAMDIENTES,
ERHITSA AV PEF—THBLET IR DMBERFREEER T 5,

‘¥ (ER):

DFDRRGFEORG T DERTT —ARREERL . R ELFERDERATES,

HEEEEEEABESDOD QSARET UL T DEZAACERL, ETLADOTR T IHRBFRERAMDI_ENTES,
MBI FERLEICE T TOREFUETHOEEM EAXRNITHBAEERT 5.

WP EOEELGREBLLDHRM 2 VSANEOMLBZERZL. N FRBODPEFBITEATES,

First half term (by Kato)

/They understand structure and information of biomacromolecules.

/They learn the basic concept of molecular biology database and acquire the abilities of database retrieval.

/They understand knowledge discovery techniques from databases such as sequence alignment and motif searching.

Second half term (by Takahashi)

/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.
BARO M EEHRER., RELR— M EORM G LU FTMmEE

BT (100 R) LEF (100 R R) DT R THREMIZETHES 5.

BT (I0A%) :
SRR ONT RS- FELR—FET) 20%. EHHER (PRIFER) 80%
®B¥ (B8

ZHEKROMT RS- BRELR—MEE) 20%. EHHER (HIXHER)80%

Reports and classroom performance 20%
Written examination 80%

Total score for

A: 80-100

B: 65-79

C: 55-64

ERRER

EHRREEMR

Examination

SERAAER S

SEE  AHEOFAHTT,

Closed books and no materials.

Z0fth

BT (k)

BE: F-304 (N#§:6879) . *—JLFKL R : kato@cs.tut.ac jp

®¥EB):
JEE: F-303 (N#7:6878) . *—)L 7KL R : taka@cs.tut.acjp
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Office: F-304 (Ext. 6879) Email: kato@cs.tut.ac,jp (Kato)
Office: F-303 (Ext. 6878) Email: taka@cs.tut.ac jp (Takahashi)
DT hLR—D

BT (k)

http://www.mbi.cs.tut.acjp/ kato/lecture/

‘¥ (ER):

http://www.mbi.cs.tut.ac jp/ kato/lecture/ (Kato)
http://www.mis.cs.tut.acjp/ (Takahashi)
FI4RTT—

BT (%) - BB £ H 13:00-15:00

2 (B1%) fESHE 13.00-1500

Friday 15:00-16:30 (Kato)

Friday 13:00-14:30 (Takahashi)
FE-HEIEHELOXE

(B) B mA - IS FAMA O EGS LR RINE RGN

EEGRM RO FOER - CAMMSEARMNIERL, RERMNICERTESRES

F——F

TEAVIFITADRINAFT AV ITAITADR T—ER—R  T—EIAZT  1\3—>

chemoinformatics, bioinformatics, multivariate data analysis, QSAR, chemometrics, pattern recognition, machine learning, data maining
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(D33030120)#8 3% % - A BEF P4 [Complex and Intelligent Systems]

FMBAFEX4A] B R HEER 45 SR Complex and Intelligent Systems]

RRAES D33030120 =% BR-MEIEER  BIR®A E3IN
BAEEEHA %4 IEARR K 5~5 HEH 2

Bl F RERIFHAREE LR EFRQ012~) ARER 1~
BAREEE 1HER - KNEE T FE B BAFBER D1, D2, D3
PEHBO—TFRL] HH 78 B —X Yoshiteru Ishida, Kazushi Murakoshi

FonYog CMP_DOC73120

BEOBE

NEZRBRRATHEGELN S REDHREZERLAMNS, FEVIZRUHEHL TL F2. TOMEVIIZOVWTOHRRRXERBNLE
A5, B BRLTOCG BERMPIREEMICLT, ETI/LE. BT FEERV. ZRBRMICIIDRATLHBEBRNE DT, ThESETEELLH

TELEFTESRIILHDHILERET,

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.

BEXORE

TREROLEIDS, EICRIADHEEFDICER, BEHT S,
FIEBICHAFTVRETIDOT. BEHEIBTSMTHIL,

HERIZKBVATLETIVE, B
EHERDETIL

WS

- ANITHNEE. RK Al

*ANIAdm

I—Yzuk

— LR

(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

BEER B

FAFEHIVD AT LB, EHROERGEEHM>TUONITERELPT LY,
Dynamical system theory and complex systems will be used.
BEEICETIMHESRE

BETEETIVNERTT S, SEXRMIEVIIILALR—USE,

Copies of related papers will be handed out during class. Also, refer to the reference books.

sE=1 =42 Self-Repair Networks: a mechanism design ISBN 9783319264479
gL Yoshiteru Ishida | H iRt | Springer HERE 2016

SEER? -+ Immunity—Based Systems: a design perspective ISBN 9783662078631
EEL Yoshiteru Ishida | 4t | Springer H & 2004

SEEICHIIHREE

EEE

CBHROTIO—FOLAEERT S,

- EHROBARBETIVEMS,
ETILORTHEZEBET S,

F ETIVOBMFEEND,
CETLDOIEIAL—LaV DEAEERT S,

- RERX . EETERIKEDDLSITT S,

(1) Understanding approaches in complex systems;
(2) Being familiar with many models;
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(3) Practicing how to model;

(4) Analysis on the models;

(5) Simulations with the models;

BREOFME(EHEE., RELR—MEOED S JUFHHEE
HRLR—b% 50%., ZEIRRE 50%EL., oD AT THET 5,

Evaluation will be based on class performance (50%) and reports (50%).
ERRER

LA~ TR

By report

ERIREREE

T

HEES F-504, N#g: 6895
Room: F504, ext. 6895
DINHLR—=D

FI24RF7I7—
BRIDERRTREIVURBFE

In the afternoon after each class

FE-HEIZEFELORE

F—)—F
MR, ATHEE, MEEERNE, AT4ESR, BILA—FTr S —LER

Al, Complex Systems, Intelligent Informatics, cell automaton, artificial life, agents, game theory
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(D33030130)1&E R T 4% k[ Theoretical Computer Science]

MBalExa] 1ERENIE T 245 [ Theoretical Computer Science]

BHHAIES D33030130 B &8R- M T2 HER BIRWEA EiR
BAAEHA %H FERER K 3~3 Bif 3 2
BEENE RERIEMERHE TR HAFEE(012~) MRER 1~
BAREEE 158 - TP ER BAREER D1, D2, D3
BEHBO—TFRIL] BF B5A Toshihiro Fujito

FonYg CMP_DOC72020

BE£0BHE

B R B LR IS T 2B EM T E, BLUDEMTIILITIXLOHRFAEEER/T L. BENHEE SFERHE NP RE) HI5E O
WEELT, SRERMTILITIALDERFAHEEEETS.

To learn mathematical programming approaches for combinatorial optimization problems and how to design efficient algorithms for them.
Designing high—performance approximation algorithms for computationally hard (NP-hard) problems will be covered as well, if time permits.
BEORE

. B RELEE~DI O

. fRFETERERE (LP)

L ISITDRYFUT ERIN—

. RINEFAK(MST)EEME

LRV —o0T7a—Ehvh

NP E£ 1%

IRRETERN. OE, EMRE

. TI7DTERKERNE

. EEWEBERE

10. Yaf(F—REQEE—ILR T ERE(TSP)

11, fEERECERE. 4L

1. Introduction to combinatorial optimization problems.

. Linear programming (LP).

—_

©O~NOO AN

. Graph matchings and covers.

. Minimum spanning trees and greedy heuristics.

. Network flows and cuts.

NP-completeness.

. LP relaxation, rounding, and primal-dual methods.

. Vertex cover problem.

9. Set cover problem.

10. Steiner tree and Traveling Salesman (TSP) problems.

11. Facility location problems.

FE-HERNS

DINWALR—UTEAICARSN TV LEERTE-BERAEMESRLT FE-EBICLYBBRNBRLLOEEZHERTHL.
It is highly recommended to go through the course materials provided on the course welcome pages for self preparation and reviews.
BEER B

TPINTVXLET—HEE I THEERICTRAEBRIBEBLTVAIENEELLY)

“Algorithms and Data Structures” (to the lesser extent, “Theory of Computation” and “Formal Languages” are also related).

LERIETIHRER

© N O A WN

BHEERHT 5,

All the course materials used will be provided through the course home pages.

BEE1 =4 REILE (TREFHEE ISBN 4320016165
BEE1 EE5% BHBA, AER | HiEH | #31HER kR4 2002
BER? =22 Approximation Algorithms ISBN 3540653678
BEE? EEL Vijay V. Vazirani | ARt | Springer R 2001
SEEICHTAIHEEE

ERBE

B REILEREOBERIT ONEMFRZIT OO, BEAEZRDELTHEHEEICLSETIILECHRNER, RARNEEL ST
RFHFEEHIZDT5.

To earn the ability of problem modelings, based on mathematical programmings (and LP in particular), and applying systematic approaches for
structure analysis and algorithm designing for combinatorial optimization problems.

BARO AR HRR., RELR— M EORM G LU FFMmEE
EREELAROEREHRENICETHET 5 EHFHER60%)E KU LR—M20%)TEHET 5.

A80R L E . B65RLLE C55REE

[Evaluation basis]

Students will be evaluated, in terms of goals to be achieved, based on total scores of exams (80%) and home works (20%) as follows:

A: 80 or higher (out of 100 points).

B: 65 or higher (out of 100 points).

C: 55 or higher (out of 100 points).
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ERFER
EHRREEMR
Examination

ERI R
Z0fth

DINHLR—=D

http://www.algo.cs.tut.acjp/ fujito/class/AlgEng/

FI4RT T —

[EEF (e A—JLIZKUBRTCTRAUMAUPEESTZSWY).

e A—JLICKHEMBED.

Arranged by appointment..

FE-HEIZRREORG

(D) EizHZ2T AN N REBEMBZED. THAU AN ETH
RTHZSBFOEMRMNICET2MBEEEL. ThoZMBERRICIEATES

M- BlEMEE D

(DN)FIEEDHL. FRRFIEZEZEIL. N—F Oz 7 -VYIrDITELTER
ERCY:P)
DDARI—RTCHRESNBERIMABHOEMEBEEEFTIHILIZKY. Tn
TRLUTD2

SEOEBEZEEL, HREESFICBVTEAMGLALRERANTESEER
Oa—R#&E

BHFRGEBROSHLWMEEEZ A E T ERLEAD=X L

X—7—F

FILTYX L HEExELE BEETEE FEE EUTILTVRL

algorithms, combinatorial optimization, linear programming, computational complexity, approximation algorithms
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(D33030140)MOTH E ¥ E2F[Advanced MOT Company Internship]

FMEAEXA] MOTE E % E%E[Advanced MOT Company Internship]

HEMAES D33030140 B% - M T FER BRWBA ER
BAEEEHA RE BE HESR o HEH 2

Bl F RERIFHRIHEL R EIFRE(2012~) ARER 1~
BAsER &R AAE T ER B EE R D1, D2, D3
HEHEA—TFR] #7%E B LEIE B R kyoumu iinkai fukuiintyou

FonYog CMP_DOC79020

BEOHE

BEDEEICHAE REELEDOEEDT.MOTICETEIEZEEIT.

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

BEXORE

HARMIZIE, MOT IZRAETHEENEE, DEELUEDESE, TNICE I MOT FHLEEETIN, FHMICOLTIE. DEBYEDODEIC
s,

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

FE-EERE

BEERBE

TEM PSR, SETEBRGL

Management Science, Operations Management

BHEICETMESRE

BITHELGL, EERELSEOREICHS,

Follow instruction of trainers.

SERICETIHESE

Knowledge of MOT is acquired.

37 4=F -3

MOT [CRAd 2R EBEZHITDIT5,

BAEOHEECERHER ., FELR—MEOEMS SUFEEEE

EIBBEOFMICIZ, MOT IZBET HEME, FEOHAR (LKR—F) ONEE . REMITFHET 5.
A ERBEETRTERLTEY, NDOTRRLKR—OAEE H (100 S =) HY 80 M E
B:ERB1ZE%E 65%FEMLTEY, M OTRLAR—FDEE R (100 AiFER) A 65 MLl E
C:ERBEE%E 55%EMLTHEY, HhOTRMLR—FDOEET R (100 miHH) A1 55 MLl L
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).
ERRER

SR P ICEABTHEN

Non during exam period

EREERE
zof

YTNALR—Y

A I4RT I —

B HHDEE WO

() IR HBE D AIEE B | B € 1B SR B A

REED MHOERI- S SFRBEHT 2HERERBL, FEBMROMEIRL, ThERBTEHMN
F——f

Mechanical engineering, MOT
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HE4

MRERE

IREE - A dp TER4F R dREE 1
IREE- A dn TER4F R EREE O
B EEEA RS

Seim IR IR R AT a1
Seim iR IR B AT e am I
HRET P45R |

Ed T4 1

Ed TR
DFREEIEEER I
DFREEEEER D
MOTEEHREEE

RXFEEA

Ethics for Researchers
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(D34010040)FF %% & {3 [Ethics for Researchers]

FBAl#EXA] W E B [Ethics for Researchers]

BHERES D34010040 5 RE-£MIFER BRVA WME
BAEEEHA CIEZR FE BESIR Ki1~1 HE#H 1
Bl F RERIFHREHE LR EFRQ012~) MRER 1~
BAsER BRE-£RI%EK BRIl X D1
PEHBO—TFRTL] HBEZEREIFEER R FE kyoumu iinkai fukuiintyou, Kunihiko Hara

Fonyog COM_MAS81010

BEOHE

HMRFEBEITOIRFRELLT, RIS TIHEMNEEZERL, BoER, MIRBLLTOTHRGEFEZMEL TV, HEHAKXLOD
BMRUVERSFOHMEICIEL-MRERELBTEEL, ARXEREORLERS,
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
BEORE
BHOBENLUTORNBETHEEREZTI. IBFEIFRTEIZERLS,
F1E:ArbO59 a0
MEEBRBLIEAN ? B EREBHABTHLDLEN?
F2R:HAROMELERE, AROBHETFIRELO, FIHHER, TEREHEEEME, A5 EF
FEIE: AU TA—LR-avt b, BAANERRE T2OIE-EE-LE HEFETH,
SPRETE, PI
FAN - AERRER, A—Y—1v7, FENLGFER, E5E £RARAR
F50E:VTSATUR, MREDFEFNA, E7LEL—, REDIEE, HRFEDMLEEH,
#HeEOXEE TATviariL
%6 B: BHIBFFE A
THE LAB(A U359 T4722aL—23v) &#4TLY, LAR—KILTIRE
%7 @ EHIHE 2
HRBESETORHBNET 1R AVay
% 8 [O: HARER
Several faculty members give lectures as follows (order of lectures may differ based on the class):
1)Introduction
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-HERNS
BROFERNBTEE/ETHLELIC, KEAOARITOVTHBELZSEICFEL TSI,
Students will need to refer to their textbook to prepare for and review each lesson.
BSER B
RiTRFEE, HiTEHE
Philosophy of Science and Technology, Ethics for Engineers

BEE 1 &3 HEORESLEED=DHIC ISBN 9784621089149
EER BAZMIRES /& | HiRH | AEHIR R 4E 2015 &

R EICEITSHREEE

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

SERICEIIHREEE

ERERE

TETABZEICHLL, AEGHRFBEZHET 5120, REREFEICHLT, ERAFOHEICIECT, AREHEICET HMBRUHM
51T T3,
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.
BARO M EGERHER., RELE— M EOEMS LU IR E

(EFMEE] BAREER (40%) + L R—b (60%)

[FHiEE]T R TOERICHELI-E(CDOE, TEREOEEICLYFFET S,

-90-




AGERBIEZEEZLTERLTEY, M OREBELR—FDEEE (100 AFEA) A 80 ALUE
B ERBEEZEEMERLTHY, M OHEBRELAR— D EETE (100 SmiEm) AN 65 MLl E
C:ERBIEZZEHULERLTEY, M OREBELR—FDAFH A (100 ER) A 55 AL

[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
ERRR

EHRREER

Examination

ERIREREE

Z0th

ELRHE LERKE

R #RE (#4$EF) :C-101-3, hara@rac.tut.acjp

IR A :C-101-1, hisashi.fujiwara@rac.tut.acjp

BJIl 1IE40:D-101, masatomo.shirakawa@rac.tut.acjp
W)l #3E:D-101, h-katsu@rac.tut.acjp

KAR [5F:C-101-1, okubo@rac.tut.acjp

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: C-101-1, ookubo@rac.tut.ac,jp
DINVALR—D

FI4RT T —

e-mail 75 & THERFSZ (T3 115,

Anytime through email

FE-LEIZEREORG

RE-£MI¥EX

(AHIRE-FMELLTOELWMRES RN

HRE-FHTELLTOEMNN-MENEEZZEREL, AEO=E-BR-BULOBRANSHRICE T HRMMEEERTE - R -l 58N
*—7—F

MRERE. AIBHAR. EZFET. IRTFETA. THES. T2 REHLEE, EFE,. T07viarL

Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,
Copyright, Professionalism
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(D34010010)FR 1% - 4 iy T 4% BlEK5E I [Topics in Environmental and Life Sciences 1]

MBalExa] IRIE - A fn T 4% 518%5% I [Topics in Environmental and Life Sciences 1]

BHAIES D34010010 E5 BE-AHISER SEIRWIA B
BAAEHA BE EEBR & BT 4
BARRE IR % RFRIFHAERRE LR EARIEQ012~) REER 1~
BAE SR BRE-£GIFEK BN K D1
B EN—TFRE] SAREIFEEE 4kei kyomu lin-S

Y ZAUPZA ENV_DOG74220

BEZx0HE

RE-EGIFEZBR TN HTHAEGIE., H FHELE. ARRERN. £BTF0O55. B/ OWMELSHFOEME - FiimX D&
#EBLT . HAERZBICAETINBFORIOMBICOVNTEY., —BOEMEEEDD, EFIEZ-2HTHXORNBEMRECHBEAL, ThiZHT S
BRICEETELLSHTLEUT—2av i hORLEERSEELIC, ThICET 2HBICSMT EILETHRICHDERMBESA RREFEVS.
TLE T—lavifior LtEBiEY.

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.

BxORE

REHEMNBRELMARICHET 2EME - 2MRIUEEDRBRETILELIT. TORBEEREL. TLELT—avIT&Ybhh Y3 <EREAT
%, IRBREIT DOV THREMIIRESEERL THERBEZRE -RBETHLELIT. TORBIT OV TERETI,

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

BEH. ZME-XHREOEBIRELNDIOT, FE.EBZMITL. TASORNBICOVWTERZREDHDHIL,

BEER A

RE- A£G IZEROMER

All other relevant subjects in Advanced Environmental and Life Sciences
BHEEICETIWHESRE

BBHEDETRIZES,

Supervisor will recommend textbooks, papers, and research materials to students.

SERICETSMEER

ERBR

(M EAFRICEES HEREBDORILZ TN D,

) FAHARICEETEAFOZRFOREIODVNTEY., —BDOEHET S,

(R EME-FITRXONBTEMHEICHAL. ThITH T IEMICEEH KD LSBT LE T—LavENERBTT 5.

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.
BAEOFHEACERIHR., FELTR—FEOEMS LU FHEEE
FRREICET bk, i, BEEA~DOEE. HEAOSNMKRE. ARZEICHTIBBOELODONE., BRAE. FBONE. SHITHOH
RRBEICHTIHBADOSMORKRFICEDE BELREIRENICTHET 5,
A ERLEED 80%L EEZERLTLS,
B:EM BAZEITDOLVT A ITIFELGLA 65% L EZERKLTLVS,
C:ERBZEITDLTBITIFELLLAY 55% LU EZERKL TS,
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).
ERRR

SHERHAR RIS (H A E 1T ALY

Non during exam period

E R B

Z0th

LS RIEEHE

HBHEEE (BF 3£5h): B-404 (R#F 6803) T, F A—/JL: saito@ens.tut.ac jp
Supervisor(s)
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DINVALR—D

http://ens.tut.acjp/en/

FI24RTT—

ZIEBHEDIETRIZLS,

Students are encouraged visiting by appointment.

FE-BEIZEREDOAE

F—7—F
EHTE. DTS, TRBERN, £8I% L€ T7—ay
Environmental science and technology, life science, materials science and engineering, applied chemistry
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(D34010020) 7R 13 - 4 iy T 4% Bl &K% I [Topics in Environmental and Life Sciences 2]

FMEAEXA] RIS - A T4 IR EE I [Topics in Environmental and Life Sciences 2]

BHERES D34010020 =) RE-£HI¥EKR EIRWE WME
BAEEEHA BE FE BESIR £ HEH 1
Bl F RERIZHREFLREFERQO12~) ARER 2~
BAE SR BRE-£GIFEK BN K D2
HYHE[ND—7FRE] SAZHKIEE S 4kei kyomu lin-S

FonYog ENV_DOC74220

BEOHE

EMIR. D TFHELE. SRRERMN. £BIZ055. BAORRSHFOEME-FMHXOHRELSLT. MRREICEATIHNEHD
BRHFOHARITONTEV. —EBOERBEEDHD. EMAZ-2HAXORNBTEMREICHBEL, ThICHT 2EMICEETERLIBTLELT—
DAVEENDRLERISELELIZ, TRICET IEMRICSMT L THRICTDEGMB LA EZREES. TLE T avBifioRLERTE
E

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.

BEXORE

IREHENEL-MEICETIEME - 2HMRXEORREITILELIC. TORBEEHEL, TLELT—2avIZ&iUbhhU LT <ERBRT 5,
PRBEICOVTHREMICHRESZERL THRZEBZHE - RAT LI, TORABITOVTERETI.

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-EERE

BEH. ZME-XHREOEBIRELNDIOT, FE.BEBZMITL. TASONBITOVTEREZRERDHDHIL,

BEER B

RE-£EMIZEROMEE

All other relevant subjects in Advanced Environmental and Life Sciences

BEEICEITIHEEE

BREHEDIERICES,

Supervisor will recommend textbooks, papers, and research materials to students.

SERICEHTIMEEHR

ERER

(D EHFRICEET SERMBORILEEIN S,

)FHRARICEET HDHFORFOM|RICOVTEY, —EDERT D,

() FEME - MR XONBTEMFEICHAL. ThIH T SEMICEEHERDSSUTLELT—LavBENERBT 5.

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.
BAROFMEGERHR., RELR— M EOEMS LU IR E
REICET o8, SR BRANDORE. HBEAADOSIKRE. HRREICETIRBBOFELODORNE, RRFE. TBORNE, SSITthOBR
RRBEICETIHBADSMOKREFICE DT, IBEHENREMIZHTET S,
A ERBZED 80% EFERL TV,
B:ERBZITDLT A ITIEELALD 65% U EEZERL TS,
C:ERK BZEITDLNT B ITIFELALAY 55% L EZER 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).
ERFER

HEREAR P IC(HAIETH7ELY

Non during exam period

ERI R

0Ot

HLHE KIEEHE

HBHEE (BF %£5h): B-404 (R#R 6803) EFA—JL: saito@ens.tut.acjp
Supervisor(s)

DINVALR—D
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http://ens.tut.acjp/en/

FI24RTT—

ZIEBHEDIETRIZLS,

Students are encouraged visiting by appointment.

FE-BHEIEBREDOHE

F——F

Environmental science and technology, life science, materials science and engineering, applied chemistry

-05-




(D34010030)#E & fEIE AF 22 4% SR [Seminar on Interdisciplinary Research]

FMBAFEX4A] E S B R4ER([Seminar on Interdisciplinary Research]

BHAIES D34010030 R4 BE-AHTISER  BRWE B
BAAEHA ®H B2 B RR A3~3 Bl 1
BARRE IR % RFRIFHAERRE LR EARIEQ012~) REER 2~
BAE SR BRE-£GIFEK BN K D2
B EN—TFRE] SAREIFEEE 4kei kyomu lin-S

Y ZAUPZA COM_DOGC71010

BEZx0HE

B RAFRE2ERZEN, —RICHLTESOMRZMEROBEBLTZEICHMN OTERRTEILET, OEMLFOMBER/LZTT
HRWEEE O MBE A HMISEIESE M RARENETFICDITSES.

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.

BxORE

F1 O BBERZERFNZERICKIEEBEERRERIOEEMEZFICEITIAMSFUREEE B ZERRAE

F2E-F 16 EDS50D 10 BEE: 2-3RDZHEZLENS, BoNERLTVESHERNE, ERZETIHLTELIBERLREDORE
RIFFE2H(ADBEDLOALNRT—RAVMEAW, 20 HEEOFHMEH T TRR-HALLER, EREOHRNBIZFIIODVTHERD
ErHFaEL 20 HEEE

F2E-F16EDSHMD 5 HEE: ZFRNMSOHBICLDFEEN RAD 5 R)ELLICLE:, BEEEHRICET ST 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.

PE-EERE

BEER B

LEROEMEERE LU HEBELFRE
R EICEITSHREEE

L

SERICEISHREER

pc 974 =k -

BROMRZMEBEROELZEITHMAYPOTERATHIENTES. SOICENDOEMNDEVEEOMBEHRMISEESE THERRK
ERIESBENERICOITS.

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.

BAROFMEGERHER., RELR— M EOEMS LU IR E

BHREATERINDIZERRND, 1DULDOFEREREERL, (BoOMBLDEREZMHL, AIETHONIEESOMBICEDLSIZT—F

-96-




NV TEDNZREELT, 1AL EEOLR—IEZBEERAICIREL, TOLR—MNIKVIEEHEAIREHICHIINT 5.

A80 Rl E . B:65 MLl E, C55 mLLE

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

LR—+TCEiE

Non during exam period

ERIREREE

ZDith
EHHELEE
DINVALR—D

FI24RF7I—

FE-BEIZEREDOAE

F——F
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(D34030010) 5w ER 5 B T 4% 5% I [Advanced Environmental Technology 1]

FMEAEXA] FinIRIEH TR I [Advanced Environmental Technology 1]

BHERES D34030010 =) RE-£MI¥EKR BRBA R
BAEEEHA GIES] FE BESIR A2 HEH 2

Bl F RERIFHREHE LR EFRQ012~) ARER 1~
BAREEE RE-£0I¥EKR BAFBER D1, D2, D3

B E[N—vFRTE] Hd =B &5 T8I, 35 —EF Saburo Tanaka, Kazunori Takashima, Seiichiro Ariyoshi
YAV PZA ENV_DOG74220

BEOEE

AEB &, SURMSRIMEEEHICE T2 AREDO-OICEELEMEZBREMNICIERETILEBMNET D,

This lecture provides a comprehensive overview of the important technologies for photon detection from the millimeter—-wave through the
ultraviolet spectral regions.

BxORE

HEFEIHESEE GER)EFNIHA, TEVTADDORE YOV TEERATILEVT—2av %175,

. Introduction (FFif)

. Intrinsic photoconductors (B FInE(K)

. Extrinsic photoconductors (A~ i iz E(K)

. Photodiodes and other junction—based detectors (74 rF A A —REthDES BRI ES)

. Amplifiers and readouts (¥EHE2F&EEAHL)

. Arrays (L)

. Photoemissive detectors (FEEFHHE R E )

. Photography (B Efff)

9. Bolometers and other thermal detectors (FRAA—A2 &M EEIRH RS)

10. Visible and infrared coherent receivers (RIfREFRIMEDIE—L 2 F2IEHE)

11. Submillimeter— and millimeter-wave heterodyne receivers (I3 RES)RIBDATOSZ AL Z{E4#)
Attendance students read the recommendation reference book 1 in advance and give presentation in a seminar form about any of the following
topics.

0 N O G WN =

FE-EERE

B8;ERM A

HEECFEILHMEER

WELNHEEZRAT 5,

References are distributed as needed.

BSEE 24 Detection of Light ISBN 0521 81636 X
EE4 George Rieke | H ARt | Cambridge University Press HhREE 2003

SERICHEILHMEER

EFER

BAEOFEE(EHAR., BELA—FMEORMS LUFMEE
Tl
FEIMICTRCOBRICHEELIZLDICZDOE, TROKLIICHEETET S,
AGERLBEE 80%ZEMLTEY. hOTLET—arv -LiR—bOEET A (100 SiEm) AV 80 M E
B ER EEE 65%ERHLTEY . hOTLELT—2av-LR—tDOEF R (100 S H) A 656 mLLE
C:EMRBEE 55%EMLTHY. M OTLEUT—2av-LR—rDOEE R (100 S s) A 55 MLl E
[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).
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

ERIRBREE

T Otk
BHEH—ER Email: ariyoshi@ens.tut.ac.jp, G # 404 5=, N#R 6908

HAF=ER Email: tanakas@ens.tut.acjp, G 4 605 5=, N#E 6916
S EME| Email: takashima@ens.tut.acjp, G 4 310 B, A& 6921
Seiichiro Ariyoshi, Office: G-404 (phone 6908), E-mail: ariyoshi@ens.tut.ac.jp
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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
DT HhLR—D

http://ens.tut.ac.jp/squid/

FI4RT I —

FE-BEIZEREDOAE

F——F
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(D34030020) 4 1 ¥ 55 1 745 5% I [Advanced Environmental Technology 2]

FMEAEXA] S in IR H T 455 I [Advanced Environmental Technology 2]

BHERES D34030020 =% RE-£HI¥EKR EIRWE PESIN
BAEEEHA %8 IEARR X2 HEH 2

Bl F RERIZHREFLREFERQO12~) ARER 1~
BAsER RE-£GI¥EK B EE R D1, D2, D3
HUHEO—<FERET] WA BE, /A FEX, KIE A% Akihiko Matsumoto, Tatsuo Oguchi, Takanori Mizushima
FonYog ENV_DOC74220

BEOHE

MBLZESIUVERELFZZERLLT BRERL - BEICLELSN IS ELRNETERT 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
BxORE
1) RERES-BEIWEBELSNISELGREMNCETIMELESSUERLE.
2) RERE-BEBRINICEATIRMNAE.
3) BRI E DI B

FENE:
REBETRINEIHET HREORR.

BEANE:
REFREARAITT, BHABRO+ 775

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-HERE

BLHBOERICHEND, FE, BEETO2L.

BEER B

FELANLOEEALE, MEEE. REHF REIFCNZ, BLaiEEICSTAEER BZBRLTOAIENEELL.

Basic understanding on physical chemistry and inorganic chemitry is essential.
BEEICETIHEEE

BHE LGL

SERE - Xk BREPITERRT

Reference handouts will be provided in the class.

SEEICEIIWREEE

b< 3:4=F

FIFRBERTORK. MER. BLUREDBMEERT S,

BARO AR, RELR— M EOREM G LU FFMmEE

LR—k50%, FLE T—2ay - T4R Ay a 50%, LERDEIE THRENISHET 5.
30 % Homework report and 70 % Final report

EHIEER

LR—+TEE

By report

EREBREE

ZTOfth
E-mail ("—at-"%&"@"IZL TEEL TEELY, )
WABE aki-at-tutjp
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INOEX  oguchi—at—tutjp

JKIEAEE mizushima—at—tutjp

Akihiko Matsumoto: room # B-505, E-mail: aki—at—ens.tut.ac jp (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.

DTIHhLR—D

FI24RTT—
BREEMEZTDITEH, A—ILEICKEERIDERMNLEELLY.
Booking required in advance.

FE-BEIZERREDOAE

F——F
BiERe BHEN KRES DELY LY
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(D34030030) &4 HE T 2243k I [Advanced Ecological Engineering 1]

FMEAEXA] HHE T =24%3% I [Advanced Ecological Engineering 1]

BHERES D34030030 =) BRE-£EMI¥ER BRBEA PESIN

BAEEEHA EIES FEEARE £ 1 HEH 2

Bl F RERIZHREELREFERQO12~) ARER 1~

BAsER RE-£GI¥EK B EE R D1, D2, D3

B E[N—vFRTE] KPY #z, %k ®sh BB =3 ¥ #3 Hiroyuki Daimon, Naohiro Gotoh, Takayuki Tokairin, Hiromi
Nakano

AV ENV_DOC73220

BEoEHE

REICAHATA2NHERRELTREDRAHOMAREEE T 5,

The course provides students with the opportunity to improve their level in the skills(reading, writing, presentation) through reading current
research articles.

BEORE

ZEAEEEIREDIEEL-—REICBE SN TV IRFTORIXEFEETLD, BN -FHiwT 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-EERE

BEER A

MEL o, BERSE, L¥EIF

Knowledge of environmental chemistry, chemical engineering and materials science is desirable.
BHEEICETIWHESRE

FITHEELLL,

No textbook will be used.

SERICETIMEER

ErRBER

BRERMPICHTIAEDEDAICOVTDRENEEIZDITS,

To improve presentation skills(writing of reports and preparing of slides).

BAEOFEE(CHAR. BELA—FMEORMSLUFMERE

ERLE=EHGETLEUEENT0% TEET 5,

BE, BATEIRXDEHICEHT 55— —FIXREORIDITTT,

MR [RAIMICT RTOBERICHELIZLOICOE, TROKSICHELZFET S,
AEFRBEDTRTEERLTEY, M OHR-LA—FDOEF R (100 mi=) A 80 MLl E
B:ERBZED 90%ZEERMLTHEY, N OHER-LAR—bDEE R (100 RiER) A 65 MU E
C:ERBED 80%EERLTHY, M DOHER-LR—,DEFT R (100 i R) AV 55 MLk

30% Report, 70% Presentation(30—-45 min)

ERRR

LR—+TCEE

Non during exam period

ERIREREE

Z0th

Room # B—302, E-mail: kakuta@ens.tut.ac jp

Room # G—603, E-mail: goto@ens.tut.ac,jp

Room # CRFC-Center 208, E-mail: hiromi@crfc.tut.acjp
Room # G-602, E-mail: daimon@ens.tut.ac.jp

Room # G-405, E-mail: tokairin@ens.tut.ac jp

DT HhLR—D

FI4RTT—

WO THATRETH DN, FHMNEFELLY,

Anytime, but reservation is desirable.

ZE-LEIZEREORG

(C) ILEEFE DM B E B MR I EE S - RRREE S

LEEOMBOEREICEILIMAMEICATHHEREAFTL, ARFAROHENEL, ThEEBTEDIEED
DOIERMBENWTEETESREN-032=7—avh

WX, ABERMERAT7Z#RELT, BROMRAPCEALGEZEORMNMIBVTHRMICKREL, 032=4/—23 9 58A
X—7—F

RIERE, LZERIE, BN dSERT S E¥IF
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I environmental chemistry, chemical engineering, materials science, sustainable engineering
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(D34030040) & 75 T 2245 I [Advanced Biotechnology 1]

FMEAEXA] 0 L 4%5% I [Advanced Biotechnology 1]

BHERES D34030040 =%, 4 RE-£MI¥EK BRBEA PESIN
BAEEEHA EIES EEARIER K2 HEH 2

Bl F RERIZHREELREFERQO12~) ARER 1~

BAE SR RE-£GI¥EK B EE R D1, D2, D3

BLHEN—TFRT] B RE, TR/ B, Ho BBE 8k Z Toshihiko Eki, Akira Hiraishi, Terumichi Tanaka, Atsushi Nakabachi
Fonyvyg ENV_DOC73220

BEOEE

T/LHE MEDRHZE BEFIFEDDETESATHAIVRIIDOVTREHKOMERNREEMBEL, BB ITHILEHELT S,
This course will provide the students with the opportunity to study on advanced life sciences (e.g., genomics, molecular genetics, microbiology,
and biotechnology).
BxORE

EHEOELT IR HFICHET AN GERARCISARARICETIRERIETRH . UTOEGHRERARIFICH THRIED
ERITOWTER-BHFT 5,

1. 7/ LRZ0GE B

2. WEMHZEER B)

3. BIZFIF(HFTRR)

4. HEEYZE(hEF 2)
1588 7/ LR FOER HL8 BE
2887/ LBEZOGAT HY 8 BE
3BEEB 7/ LHZEDISH2 HY 8 BE
43887/ LBZEOEAS HY8 ®RE
588 MEYMHF O HY: 5 B
6 BB - MEMH P OER2 HY TR B§
7TEB MEMHEOER B R B
8 BB - MEMHPEDISA2 B FRH B
988 BEFIFOER 18 HAPERE

108 B EEFIZOGAT HY HPRE

BB EEFIZDLMA2 HY BHPRE

1288 EEFIZEDIGAS HLY HDEE

138 B  HEEYFOERE B hek

1488 £EEYZEOMG A HE ik F

1588 : HEEYEDIGA2 HE ek 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, microbiology, and biotechnology) to understand the frontier of these scientific fields. This course will be given by four instructors as
described below (Eki, Hiraishi, Tanaka, and Nakabachi).

1st™4th week: Genome and gene sciences (Dr. T. Eki)

5th”8th week: (Dr. A. Hiraishi)
9th™12th week: (Dr. T. Tanaka)
13th~15th week: Biology of symbiosis (Dr. A. Nakabachi)
FE-EERE
ZIELHEBIVXH, EFEEDRENHIDT, FTH-ETICKYRAG - EBRIZEDHDIL,
&R A

Hap T4 1
The knowledge of basic molecular biology and biochemistry is absolutely essential.
BHEICETIHESE

Xk, BFEEEEEL. F-EEENERMNT S,

Papers and references will be given by each instructor in the course.

SERICHISMEEHR

37 4=F -3
T/ LEE, MENRHZE BEFIFEEDLETETMITVAIVRITDVTHRDORERDANEREERE,. BFHT 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.
BARO M EGERHER., RELE— M EOEMS LU IR E
PLHETLICRTHREORHEE YL TEHET 5,

SEMERE: FROLSICHEEEMES .

AERRBED 80%FERLTEY, N OFREME -LAR—FDEE A (100 miEm) H 80 Mk
B: ERBED 10%%FZEMLTHY, HhOBEEME -LR—FDEFTA (100 Simm) AV 65 MUt
C:ERBED 60%EFFEMLTHEY, N OBEERE L R—FDEFTA (100 SiHm) A 55 mULE
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Grades for the course will be based on the average of the subject scores (by Eki, Hiraishi, 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).
ERFER

LR—+TEE

Non during exam period

ER R

ZTOfth

B BE:G-505 (N#F:6907)E-mail: eki@ens.tut.ac.jp

A BH:G-503 (N#R 6913)E-mail: hiraishi@ens.tut.ac.jp

HAFEEE:G-506 (R 6920) E-mail: terumichi—tanaka@tut jp

gk F:G-502 (N#& 6901) E-mail: nakabachi@eiiris.tut.ac jp

Dr. Toshihiko Eki: Room: G-505, Phone: 6907, E-mail: eki@ens.tut.ac jp

Dr. Akira Hiraishi: Room: G-503, Phone: 6913, E-mail: hiraishi@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
VINHLR—=D

FI4RTT—
ERICTRAU AV RERSTESY,
Please make an appointment.
FE-BEIEBELEOXE
(B) M- ICRANAEOEEERRWEREERN
BELGEMN -T2 HOER-CRAMBET BRNICESL, KENISERATES8ED
DOIERMBENWTEETESRE N -332=7—avh
WX, OBERVERATATEELT, B OHMRAPLERGEZEORMNMBVTHRMICKREL, 032 =4~ —23V7F58EH
*—J—F
T/L MEY. BETFIFE. EafE {4
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(D34030050) & 75 T 22455 II [Advanced Biotechnology 2]

FMEAEXA] fip L 4%5% I [Advanced Biotechnology 2]

BHAIES D34030050 =7 BE- AR IYER SEIRWIA EIR
BAEEEHA %8 EEARIER &2 HEH 2

Bl F RERIZHREELREFERQO12~) ARER 1~
BAREEE RE-£HI¥ER BAFBER D1, D2, D3

BHYKB[OD—<FRIT] HH KB, B FlE FH #F #2 &l Eri Yoshida, Rika Numano, Sachiko Yoshida, So Umekage
YAV PZA ENV_DOC73220

BEOEE

EYEEF.BLUMBIZEOBRALEGRFCOVTOERERODHELLIC. M T RICHT HIRERDEM CERICDOVTERBET
%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.

BEORE

HHEETF(FE1~4E)

F1E AEFUSFOREELSHKRE

%20 HEMHEEOERIGE

% 3E figRES IR EIRR

¥E4E MBEFIAFIVROIE

2 Bl (%5~8[E)
%5E RNAIZ(1)
%6 E RNAIF(2)
% 7E RNA ITZ(3)
% 8[E RNA ILZ(4)

BEFE(BE9~12ME])

%90 DFEMENLETIO—F
F10E F/LBEZOLELLEZED
1 E BEFRELERF
F12E EMmEHEARIETHEA

HFHEE (FE13~16[E)

F13E HTFEESARDIEEE

F 14 B BEARHESERER

%158 HRMABILICEIKF/To/00—
F16 B B FERETEHEEEHIE

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 S FEMZNLETTO—F
Week 10 4/ LFZDHz5L1z3D
Week 11 B FRELERFE

Week 12 4 aEBEAIRILT HE A

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-HERE

FHEE X Web E(https://moodle2.imc.tut.acjp/)IZiRRT S (FHEF) .
BEOOFREANBTEEETHLLELICREIORNBRITOVWTEMEEZRATFETHIL,
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You are strongly recommended to review the lessons at home.

View the web (https://moodle2.imc.tut.ac.jp/) (Sachiko Yoshida).

BEEM B

BRFIZ S FEVZEL 2FEYE L £AFIHNZRNR SO FRE. ARMHIENR

BIEF I, Molecular biology I, Molecular biology II, Advanced bioregulation science, Polymer Chemistry, Advanced Polymer Material
Chemistry

BHEICEITIHEEE

WEIZGELT, BHEEMNTHIENH S,

You need no textbook.

SEEICEIIWMREEE

ERBE
DR FEMFENLGEZ A ETNERAVE-ZHGEMRROER
ARFDNAFTH /00 —DEfF
NEARANECHEBIEIZ OV TOERMLBEIER
WREFZESLLZICE BRI TFORAFENDER
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.
(8) Understand molecular self-assembly in living bodies.
(4) Design supramolecules using the controlled/living polymerization technique.
BAROFMEGERHER., RELR— M EOEMS LU IR E
FTRTOBRICHELILOICDE, BELAR—MHEBRICE DWW T TROLSICHELTMES 5.
A BRELR—~-HEROEE R (100 |iim) HY 80 MLl E
B:EREELR—-HERDEE =Y 65 mLl L 80 MK
C:HRELR—h-HEBROEF AH 55 mLLE 65 mRiE

Grading:
Reports = 100%(25%X4)

Evaluating:

A: Total scores of reports > 79
B: 64 < Total scores < 80

C: 54 < Total scores < 65
ERRER

BXEER

Regular Class

EREBREE

T

TH #F B-406 =, AR 6802, A—JLF KL X :syoshida@ens.tut.ac jp
2 Bl  G1-201 ., A& 5832, A—JL 7KL R :umekage@ens.tut.ac.jp

BEF FHE G-407 =, AR 6902, A— )L 7KL X :numano@ens.tut.ac jp

EH #&E B-503 =, N#F 6814, A—)LF KL X :eyoshida@ens.tut.ac,jp

Sachiko Yoshida Room:B-406, ex:6802, E-mail: syoshida@ens.tut.ac jp

So Umekage Room:G1-201, ex:5832, E-mail : umekage@ens.tut.ac jp

Rika Numano Room:G-407, ex:6902, E-mail : numano@ens.tut.ac jp

Eri Yoshida Room:B-503, ex:6814, E-mail: eyoshida@ens.tut.ac.jp

DINHLR=D

A I4RFT I —
RER M B OFRF AR AR B bk

Anytime, but please end us by e-mail.

ZE-LEIZEREORG

RE-£MI¥EK

(AR E-FMELLTOELWMRESLERT

HRE-HTELLTOEMM-REMNETZEEL, AEOZE - BR-BUOBANSUHRICHITHHEMMREZRE - AR -l 588
(B) MM - IS M O ESLRENE RN

BELGEM-RNSBFOER-CRAMMEERNICESFL, RENITERATELED

(C)ILEF DB E A MM BES B - EER

REEQMBOEEICLIMRFAFEICH T HAEREARSL, AREAROHBENEL, ThEEBTEDIED
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D)ERMBNWTEBETESREN-03 2= —2avh

WX, OBERVERAT7EELT, BHAOMAPERGEZEORNMBVTHREMICKREL, 032 =47 —3vF58EH
F——F

BERF. T/ LERERIG. 21E. 8 EHK. RNA, B2 MR, F/70/00—

BIZF. &/ L non-linear reaction, differentiation, cytoskeleton, RNA, Self-assembly, Nanotechnology

-108-



(D34030060)5> FH#8 L1k 2F4%5k I [Advanced Molecular Function Chemistry 1]

FMBAFEX4A] S FHERE1E 24558 T [Advanced Molecular Function Chemistry 1]

BRRES D34030060 =22 BE-EMI¥ER BIRWA EiIR

BAEEEHA EIES FEEARE K2 HEH 2

Bl F RERIZHREFLREFERQO12~) ARER 1~

BAsER RE-£GI¥EK B EE R D1, D2, D3

HUHEO—<FERET] FEH E— Fik B Y5 —=Z RO E#H Shinichi Itsuno, Seiji Iwasa, Kazutaka Shibatomi, Naoki
Haraguchi

AV ENV_DOC72220

BEoEHE

HEEMR D FICETARAHDEMICOVTZDOERZAEL. ZNEEXATVHILFZEB T L, EEFEEERIEESMI OV TRERD
ERAEICOVWTIRAEL. TDERHRIREERT S,

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.

BEORE

RS S FEMITONT

ARILZ. 8RO FILREERLL-BELS F&RE

BEGEIEZETIEN T FERFEESHRORIR

RG4S

fFEES S

THEEM

THEESR

ERBEES D FOEIE LA

WEYHBREHLVEINBHESIFOERK. BiE. Rk, Wt 2RELVIEH

EEMIREIR D EEFERAY

E=97

(1) General aspects of functional polymers (Itsuno, Haraguchi)

(2) Precise molecular design of functional polymers(ltsuno, Haraguchi)

(8) Preparation of highly functionalized polymers(Itsuno, Haraguchi)

(4) Reactive polymer synthesis(Itsuno, Haraguchi)

(5) Optically active polymers(ltsuno, Haraguchi)

(6) Asymmetric synthesis and polymerization(Itsuno, 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)

FE-EERE

BEER B

BAFILRER. NMAMBIEER. 2 FHHER ISR, CRAERICEER. BRERE
D34030060 7> FHEBEIL P15 1

M44630100 Special Topics in Applied Organic Chemistry

M24630460 I AR AL 45

BEEICETIHESEE

No textbooks are required.

SERICHISMEEHR

37 4=F -3

RS2 FOREEERT D,

HEEMS 2 FRIEHOODOREEED FOEREETERT S,
ERBEES D TFOREELEEDERETERT S,
EYBREHDIVEIBES S TOER. BE. HRat. it MRELVICRZERT 5,
BHOEXRAYDOEEHOERERETERET D,

REROFIFRIGEERT S,

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.
BAROFMEGERHER., RELE— M EOEMS LU IR E

S A%  RREEL AR— b TEFHEZE 4TS,

FTmEZE
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AZERBEEIRTERLTEY. MOLR—rDA(1008EH) MN80m L E
BEMBEENIDEERLTEY. HhOLR—rDH(1005H5H =) h65mLL L
CERBEDND2DEFEMRLTEY. MOLR—rD A (1004 =) MN55E L E
Presentation (50%) and discussion (50%)

ERRER

LR—hTEE

By report

ERIREREE

T

1725 (B-502, 6813, itsuno@ens.tut.acjp)

A1£(B-506, 6817, iwasa@ens.tut.ac,jp)

L5 (B-507, 6810, shiba@ens.tut.ac.jp)

JR O(B-403, 6812, haraguchi@ens.tut.acjp)

S. Itsuno: itsuno@ens.tut.ac,jp 6813

S. lwasa: office:B—506, tel: 6817, email: iwasa@ens.tut.ac jp

K. Shibatomi: shiba@ens.tut.ac.jp (room: B-507)

N. Haraguchi: haraguchi@ens.tut.ac jp, B-403, 6812
DINHLR—=D

{37325 (http://ens.tut.ac jp/chiral/)

B 1E (http://www.tutms tut.acjp/STAFF/IWASA/index.html ja)
(http://www.tutms.tut.ac.jp/RESEARCH/iwasa.html)
http://www.siorgchem.ens.tut.ac jp/index.html

LES (http://material tutms.tut.ac jo/STAFF/SHIBATOMI/index.html ja)
J& O(http://ens.tut.ac jp/chiral/)
http://www.siorgchem.ens.tut.ac jp/index.html

AIT4RTIT—

Pikicd

anytime

FE-HEIZEFELORE

F——F
BENES T, APEREH T FHEL . AHBEEH T, BIEXES T EPREBHT. KA. K. FHER

functional polymer, asymmetric catalyst, transition metal, organocatalyst, Lewis acid, fluorine
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(D34030070)5> F#8 kb 274% 5% I [Advanced Molecular Function Chemistry 2]

FMBAFEX4A] 4 FHEEE 1L 24558 T [Advanced Molecular Function Chemistry 2]

BHERES D34030070 =% RE-£EMI¥ER BRBEA SN
BAEEEHA %H IEARR k3 HEH 2

Bl F RERIFHREHE LR EFRQ012~) ARER 1~
BAREEE RE-£0I¥EKR BAFBER D1, D2, D3
HEZEN—vFRT] T FA BF £5h FE BEZE Hideto Tsuji, Yoshihiro Saito, Ryugo Tero

FonYog ENV_DOC72220

BEOHE

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 Environmental and Life Science are open. Objectives of this class is to obtain
the in—depth understanding of selected one of these topics.

BxORE

[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).

FE-EERE

BEER B
BHEICEITIHEEE
Related materials will be provided.
BSEE 24 Poly(lactic acid): Synthesis, Structures, Properties, Processing, and | ISBN 0470293667
Applications
EES Rafael A. Auras, Loong-Tak Lim, | HhR#t Wiley H R 2010
Susan E. M. Selke, Hideto Tsuji
BEE? 24 Nanoscience: Nanobiotechnology and Nanobiology ISBN 9783540886334
EELZ Patrick Boisseau & Marcel Lahmani | H 4t | Springer s 2009
SEBICHETIHEEE

#2 can be accessed in the university network.
http://link.springer.com/book/10.1007%2F978-3-540-88633-4
(R. Tero)

#2 can be accessed in the university network.
http://link.springer.com/book/10.1007%2F978-3-540-88633-4
(R. Tero)

ERBE

To obtain the in—depth understanding of topic relevant to Enviromental and Life Science.

To obtain the in—depth understanding of topic relevant to Enviromental and Life Science.
BAEOFHEACERIHR., FELT—FEOEMS LU THEEE

The evaluation will be made based on the score of the report and presentation.
ERRER

LAR—+ TR

By report

EREBREE

0Ot

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

DT HhLR—D

A I4RFT I —
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I Anytime if available, however, an appointment by e—mail is strongly recommended.
FE-HEIZEREORG
(B) MM - IS MO ESLRENEREED
BELGEW-BHNSBFOER-CRAMMEERNCESFL, RENIERATELED
F——F
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(D34030080)MO T E ¥ 2T [Advanced MOT Company Internship]

FMEAEXA] MOTE E % E%E[Advanced MOT Company Internship]

BHERES D34030080 B BE-£HI%ER SEIRWIA EIR
BAAEHA BE B AR & Bl 2

BARRE IR % AERTEMERE T L EIFETEQ012~) HEER 1~
BAREEE RIE-EHI¥EK BAFBER D1, D2, D3
PEHB[OD—TFERT] #i#FEBKEIZ B R kyoumu iinkai fukuiintyou

Fonyvyg ENV_DOC79020

BEZx0HE

BEDEEICHAE REELEDOEEDT.MOTICETEIEZEEIT.

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

BEXORE

HARMIZIE, MOT IZRAETHEENEE, DEELUEDESE, TNICE I MOT FHLEEETIN, FHMICOLTIE. DEBYEDODEIC
s,

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

FE-EERE

BEERBE

TEM PSR, SETEBRGL

Management Science, Operations Management

BHEICETMESRE

BITHELGL, EERELSEOREICHS,

Follow instruction of trainers.

SERICETIHESE

Knowledge of MOT is acquired.

37 4=F -3

MOT [CRAd 2R EBEZHITDIT5,

BAEOHEECERHER ., FELR—MEOEMS SUFEEEE

EIBBEOFMICIZ, MOT IZBET HEME, FEOHAR (LKR—F) ONEE . REMITFHET 5.
A ERBEETRTERLTEY, NDOTRRLKR—OAEE H (100 S =) HY 80 M E
B:ERB1ZE%E 65%FEMLTEY, M OTRLAR—FDEE R (100 AiFER) A 65 MLl E
C:ERBEE%E 55%EMLTHEY, HhOTRMLR—FDOEET R (100 miHH) A1 55 MLl L
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).
ERRER

SR P ICEABTHEN

Non during exam period

EREERE
zof

YTNALR—Y

A I4RT I —

B HHDEE WO

() IR HBE D AIEE B | B € 1B SR B A

REED MHOERI- S SFRBEHT 2HERERBL, FEBMROMEIRL, ThERBTEHMN
F——f

Mechanical engineering, MOT
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BT®RY EE-BHOATL

FfEEIa—F

D35010040
D35010010

D35010020

D35010030
D35030010
D35030020

D35030030

D35030040
D35030060

D35030070
D35030080
D35030090

D35030100

D35030110
D35030120
D35030130
D35030140

HE%A
R E i

BE- BT RT LEYFRIER

A

BE-HHL AT L R

Al

B SRS R R

AR AT
R

B LIRS R AR

A
aff

A
aff

BETHAURR

MR T S =2 T iR

Hu#g - 5 KRR
IKBIREE T4

KBV AT L RBEFFH

IRIBIEE-

+ B

A

i i
RITE R
B AL 4
[iped &l e+
MOTEERREE

EXFHEBE4A
Ethics for Researchers

Special Seminar on Architecture and Civil
Engineering 1
Special Seminar on Architecture and Civil
Engineering 2

Seminar on Interdisciplinary Research
Advanced Structural Analysis

Advanced Structural Design

Advanced Indoor Climate and Building
Service Engineering

Advanced Architechtural Design

Advanced Urban and Regional Planning

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

114
116

117

118
120
122

124

126
127

129
130
132

134

135
137
139
141



(D35010040)FF %% & {3 [Ethics for Researchers]

FBAl#EXA] W E B [Ethics for Researchers]

BHERES D35010040 X5 BE-HMMIATLEER BINNKE WME
BAEEEHA CIEZR FE B Ki1~1 HE#H 1
Bl F RERIFHREHE LR EFRQ012~) MRER 1~
BAREER BE-BHURATLRER BARR SR D1
PEHBO—TFRTL] HBEZEREIFEER R FE kyoumu iinkai fukuiintyou, Kunihiko Hara

Fonyog COM_MAS81010

BEOHE

HMRFEBEITOIRFRELLT, RIS TIHEMNEEZERL, BoER, MIRBLLTOTHRGEFEZMEL TV, HEHAKXLOD
BMRUVERSFOHMEICIEL-MRERELBTEEL, ARXEREORLERS,
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
BEORE
BHOBENLUTORNBETHEEREZTI. IBFEIFRTEIZERLS,
F1E:ArbO59 a0
MEEBRBLIEAN ? B EREBHABTHLDLEN?
F2R:HAROMELERE, AROBHETFIRELO, FIHHER, TEREHEEEME, A5 EF
FEIE: AU TA—LR-avt b, BAANERRE T2OIE-EE-LE HEFETH,
SPRETE, PI
FAN - AERRER, A—Y—1v7, FENLGFER, E5E £RARAR
F50E:VTSATUR, MREDFEFNA, E7LEL—, REDIEE, HRFEDMLEEH,
#HeEOXEE TATviariL
%6 B: BHIBFFE A
THE LAB(A U359 T4722aL—23v) &#4TLY, LAR—KILTIRE
%7 @ EHIHE 2
HRBESETORHBNET 1R AVay
% 8 [O: HARER
Several faculty members give lectures as follows (order of lectures may differ based on the class):
1)Introduction
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-HERNS
BROFERNBTEE/ETHLELIC, KEAOARITOVTHBELZSEICFEL TSI,
Students will need to refer to their textbook to prepare for and review each lesson.
BSER B
RiTRFEE, HiTEHE
Philosophy of Science and Technology, Ethics for Engineers

BEE 1 &3 HEORESLEED=DHIC ISBN 9784621089149
EER BAZMIRES /& | HiRH | AEHIR R 4E 2015 &

R EICEITSHREEE

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

SERICEIIHREEE

ERERE

TETABZEICHLL, AEGHRFBEZHET 5120, REREFEICHLT, ERAFOHEICIECT, AREHEICET HMBRUHM
51T T3,
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.
BARO M EGERHER., RELE— M EOEMS LU IR E

(EFMEE] BAREER (40%) + L R—b (60%)

[FHiEE]T R TOERICHELI-E(CDOE, TEREOEEICLYFFET S,
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AGERBIEZEEZLTERLTEY, M OREBELR—FDEEE (100 AFEA) A 80 ALUE
B ERBEEZEEMERLTHY, M OHEBRELAR— D EETE (100 SmiEm) AN 65 MLl E
C:ERBIEZZEHULERLTEY, M OREBELR—FDAFH A (100 ER) A 55 AL

[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
ERRR

EHRREER

Examination

ERIREREE

Z0th

ELRHE LERKE

R #RE (#4$EF) :C-101-3, hara@rac.tut.acjp

IR A :C-101-1, hisashi.fujiwara@rac.tut.acjp

BJIl 1IE40:D-101, masatomo.shirakawa@rac.tut.acjp
W)l #3E:D-101, h-katsu@rac.tut.acjp

KAR [5F:C-101-1, okubo@rac.tut.acjp

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: C-101-1, ookubo@rac.tut.ac,jp
DINVALR—D

FI4RT T —

e-mail 75 & THERFSZ (T3 115,

Anytime through email

FE-LEIZEREORG

BE-HHIORTLEER

(AHIRE-FMELLTOELWMRES RN

HRE-FHTELLTOEMNN-MENEEZZEREL, AEO=E-BR-BULOBRANSHRICE T HRMMEEERTE - R -l 58N
*—7—F

MRERE. AIBHAR. EZFET. IRTFETA. THES. T2 REHLEE, EFE,. T07viarL

Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export Control Policy,
Copyright, Professionalism
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(D35010010) & - #H L AT L PR RIS I [Special Seminar on Architecture and Civil Engineering 1]

HMBAAFEXA] BE-EH R T LY RIEEE 1 [Special Seminar on Architecture and Civil Engineering 1]
RRAES D35010010 X5 BE-HMOATLEERER BRYA WM
B BE EERRRE &9 B 4
B RERTFHRRE TR EREQ012~) HEER 1~
BAREER BE-HHIORATLRZER BREEE R D1
BHEHAR[A—7FRIT] S5RHFEZE B Skei kyomu lin-S

YAV PZA ARC_DOG71010

BEOEE

BE-BHIRATLZICEAT IR BEMEEXHEZEL TRV, CHARRITENZRA LT D,

Learn the latest technology through the literature on architecture and urban systems science, and improve the research ability to perform.
BEXORE

ZEHOMEICEIIRFTOMERXELZMFEIZREL, NERZEYICERBLTERTS, TLEELTEBEOMEDMEM TET HEHIC,
MENBEO—EBOREEZRS,

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-EERE

EE®A
FHEITHVEDLESIE,
BEEICETIMRER
FHEITHVEDLESIE,
SEERICHTHHRER

ERBE

BHOMRBXEONBEEYMSKL. RIEBEHBELHRITES,

HRBX(RXEET) EERTES,

Understand the contents of the latest research papers and debate with supervisor.

Create a research paper (including English).

BARD M ECEHARER., RELR—FMEORM G LU FFMmEE
RIOMRBIELIVECOARANRDORAAZE. BRAOEE. SHRADSMOERFLREELRENIZFTET 5,
Evaluation is based on research papers, description about their research contents, the way to answer the questions, etc.
EHIEER

SR P ICEABTHEN

By report

ERIREREE

Z0th
REEHEICHLEDLESHIL,
JTIHhLR—D
http://www.ace.tut.ac jp/
AIT4RTIT—
REEHEICHLEDLESHIL,
HE-LEHEIERELORG

F——f
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(D35010020) & - #th & A T L\ PR Bl 58 I [Special Seminar on Architecture and Civil Engineering 2]

MBAFEXE] BE-EH L R T LY RIEE O [Special Seminar on Architecture and Civil Engineering 2]
RRAES D35010020 X5 BE-HMOATLEERER BRYA WM
BAEEEHA BE EERRRE &9 B 1
B RERIEHRFHET R EFEQ012~) HEER 2~
BAREER BE-BMHIRATLEER BREEE R D2
BHEHAR[A—7FRIT] S5RHFEZE B Skei kyomu lin-S

YAV PZA ARC_DOC71010

BEOEE

BE-BHIRATLZICEAT IR BEMEEXHEZEL TRV, CHARRITENZRA LT D,

Learn the latest technology through the literature on architecture and urban systems science, and improve the research ability to perform.
BEXORE

ZEHOMEICEIIRFTOMERXELZMFEIZREL, NERZEYICERBLTERTS, TLEELTEBEOMEDMEM TET HEHIC,
MENBEO—EBOREEZRS,

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-EERE

EE®A
FHEITHVEDLESIE,
BEEICETIMRER
FHEITHVEDLESIE,
SEERICHTHHRER

ERBE

BHOMRBXEONBEEYMSKL. RIEBEHBELHRITES,

HRBX(RXEET) EERTES,

Understand the contents of the latest research papers and debate with supervisor.

Create a research paper (including English).

BARD M ECEHARER., RELR—FMEORM G LU FFMmEE
RIOMRBIELIVECOARANRDORAAZE. BRAOEE. SHRADSMOERFLREELRENIZFTET 5,
Evaluation is based on research papers, description about their research contents, the way to answer the questions, etc.
EHIEER

SR P ICEABTHEN

By report

ERIREREE

Z0th
REEHEICHLEDLESHIL,
JTIHhLR—D
http://www.ace.tut.ac jp/
AIT4RTIT—
REEHEICHLEDLESHIL,
HE-LEHEIERELORG

F——f
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(D35010030)#8 & fEIE AF 22 4% SR [Seminar on Interdisciplinary Research]

FMBAFEX4A] A a2 4E iR [Seminar on Interdisciplinary Research]

BRRES D35010030 =%, 4 BE-HMOATLEERER BRYA WME
BAEEEHA %8 EEARIER R 3~3 HEH 1
Bl RERIZHAREF LR EFRERQ012~) ARER 2~
BAREEE BE-HHIATLEERER BAFBER D2
B EN—TFRE] S5RHFEE B Skei kyomu lin-S

FonYog COM_DOC71010

BEOBE

B RAFRE2ERZEN, —RICHLTESOMRZMEROBEBLTZEICHMN OTERRTEILET, OEMLFOMBER/LZTT
BLRWEE O MBE B HMISEESE M RMAERENZHICDOFSED

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.

BxORE

F1 O BBERZERFNZERICKIEEBEERRERIOEEMEZFICEITIAMSFUREEE B ZERRAE

F2E-F 16 EDSLM 10 BIEE: 2—3LDZEFEND, BONERLTOSIHERNE, MIREXITTHLTELLIBEROREDMRE
RAFE2HR(ADEBEDOLOAL/RT—RAVRERL, 20 NEEOHHEHTTRER-RALZE, EREOHRNBTEIOLTHREKRD
BtepE L 20 HIREE

20 —-F16EDIED5ERRE: ERNODHKEICLIFE( ZHD5R)ELLICLE:, BEEEMRICEATLIT+RAyi a3y

FBE137, G5 EOREDIL, 10 AVBEFERRET S,

“507(E, HE (TENEEFHE) ICKIERFEEL, RRMIO1BDEE

ZIRIET S,

EEREORTER, HEHAEOHBEERAET D, 00, BEFEALFERRORT V21— T BEBERRTHET 5.

T HRARE2EREICRST EDERODSMETEEET B, D=8, HRADIBRFNIFCMLE 300 XFREE IZHBRICIREL,
FRIBTY 5,

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

B8;ER A

XBERTOEMEEHE LU HEHEFHE
BEEICETHHEEER

AL

SEEICHIIHRER

EFBR
BO OB REMERDE L ZEICHNDOIERAYTHENTES. ELICENOEFNDOLEVEE OB E MBS E THERRE
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EBCIRRNEESITOTS.

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.

BARDFHMEEHRR., RELR— M EORM G LU E

BREBTERINIZEREND, 1DULEDZFERKRZFRL, (BESOHAREDERZHRLE, ARETHNILESOHRIZEDKSIZT—F
NI TELMIEFREELT, 1AL RBEDOLR—IERAIEEHEICIREL, ZOLR—MNIXVIEEHEAIREMIZHIET 5.

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

LR—+ TR

Non during exam period

EREBREE

ZDits
ELHELEE
DINALR—D

FI24RF7I7—

FE-BEIEBREDOHE

F——f
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(D35030010)4# & A 474 sM[Advanced Structural Analysis]

FBAl#EXA] B & AR TR [Advanced Structural Analysis]

BHERES D35030010 =% BE-HHORATLARER BRWE EIR
BAEEEHA GIES FE B R B 2~2 BRI 2
BEENE AERTEMERE T L EIFETEQ012~) HEER 1~
BAREEE BE-HORATLFEER BAER D1, D2, D3
BLHEN—TFRT] ERE KM, P2 #£ T Taiki Saitoh, Shoji Nakazawa

Fonyvyg ARC_DOC72120

BE£0BHE

REGBENZERET AR ELGEENGTNERMEZATIERBEMELZERTHLLEELLT, BEE-AEBE -FIREE- 2L
&L E DEMEEBEEREICOVT, ZOMEMRERILEZHELRT 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.

BEORE

HEE - AEEE-HIREE- D)L - ERBELLEOSEEEREDOTEMRETMICE T, —REEMEIELISELBITEROD
BEREGARMNRETH D, AERTIE, TOLEEMNLEBITRTEZTNICEMA TONERFHEC OV TTREORNETHEDRT S,

F1—4EE  SHEREREDIRYER
$£5—8E R SR ERED M ERETE
F9—12 BB EHEEEREREOREHRIE
% 13—1580  SHEEEREDRBHRE

FE-EENE

BROFERENBTEEETHLELIC, REAOARITOVWTEAMEESEICFEL TSI,

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-HERNS

It is necessary to review each lecture content and prepare for the next lecture based of distributed materials.
BEER B

HBERITR

Structural Analysis

LERIETIHRER
SEBICHTHMHRER

ERBE

TRBEDNFL, TOMERTELVICERBRIGEORRETERL, TOIVvE  RAEBERFEBRICTEYIRIRATERNIZBERIES
CEEBEELTLS,

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.

BAEOHEECERIHER ., FELR—MEOEMS SUFEEEE

BERBBANTORSLELAR—FORERNETHEMT 5,

It will be evaluated based on the report.

ERRR

LR—+TCEE

By report

ERIREREE

Z0th

BEE B K (D-805)

E A—)L :tsaito@ace.tut.ac.jp

HE=E PEH(D-816)

E A—)JL :nakazawa@ace.tut.ac jp

DT HhLR—D

http://www.rc.ace.tut.ac jp/saito/index.html (%)
http://www.st.ace tut.ac jp/ nakazawa ( ;€ )
http://www.rc.ace.tut.ac jp/saito/index.html (Saito)
http://www.st.ace.tut.acjp/ nakazawa (Nakazawa)

AIT1ARTFT I —
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AREA 13:00~14:30(FF %)
AIER 16:20~17:50(F:%)

FE-BEIEBREDOHE
BE-TK-BHOLVEETORERFITHAMOIHEOERORRICEAT 58D

Ability to understand and solve the problems in structural field in architecture, civil engineering and mechanics.

F——F
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(D35030020)4% 1& 5% &+ s[Advanced Structural Design]

FBAl#EXA] &R 1% R[Advanced Structural Design]

BHERES D35030020 =% BE-#HIATLEER EIRWE R
BAEEEHA %H IEARR H5~5 HEH 2

Bl F RERIFHREHE LR IFRQ012~) ARER 1~
BAsER BE-SfHIRTLEER EGE . £ D1, D2, D3
B E[N—vFRTE] =ik KM 0 H 8k Taiki Saitoh, Tomoya Matsui

FonYog ARC_D0C72320

BEOHE

EYOMERETICS T2 IRBEMEMEENE AV IERIEICOVTESR
Learn about a vibration analysis technology in seismic design of building and seismic design method
BEXORE

¥1—-28 1 BEHERDIRE

FE3— 48 EIEHEIS BN, BEEDE

#£5— 6 Z2EAEROIRE. BB RENFH

ET7B BEARIML

OB A R A AT

$£10:8 FHlmRizbix

F11:8 RETHAANMEES

FE12—138 TRIILX—EDEHR

F14—158 BRAMOFEDOERE

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

PE-EERE

BEER B

2RTOHENEEENHK B

R EICETSHREEE

SEE1 E £ T =G AT ISBN
EE4 LEMBAfE HifRtt FFAL AR HikR £

SEEICHIIHREE

EFBEE

REBBHMOEREER. BEVOIRENAETCEDGREHRITOWVWTEMET 5,
Understand the background and theory of vibration analysis and the design method of the structure based on vibration analysis.
BAROFMEGERHER., RELTE— M EOEMS LU IR E
LR—MZEYEFEL ., 55 MUl EZEKET S,

ERRR

LR—+TCEE

By report

ERAER

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)

ZTOfth

tsaito@ace.tut.acjp (D #8F: 8055 %)

matsui@ace.tut.acjp (D #8F:807 5 %)

Iz )LHhLR—D

http://www.rc.ace.tut.ac jp/tsaito/index.html (i)
http://www.rc.ace.tut.ac.jp/matsui/index.html (¥ 3 )

AI4RTT—

FABEH 13:00~14:30(F#%)

-122-




| KmER 1500~ 17:30(k2 )

| $T - HHEHZERLOHS
BE-TR-BHOLVERTORESFITRIEEOEBZOCHERICIGAT 8N
F—7—F

| RENFEAT

-123-



(D35030030) % F 1% 155 5% i 45 HilAdvanced Indoor Climate and Building Service Engineeringl

FMEAEXA] BEIRIERZHEFIFMR[Advanced Indoor Climate and Building Service Engineering]

BHERES D35030030 =% BE-#HIATLEER EIRWE R
BAEEEHA GIES] EEBR K 5~5 HEH 2

Bl F RERIFHREHE LR IFRQ012~) ARER 1~
BAsER BE-SfHIRTLEER EGE . £ D1, D2, D3
LK B O—7FRT] WA 1§ #E FI Hiroshi Matsumoto, Kazuyo Tsuzuki

FonYog ARC_DOC74120

BEOHE

RE-RD-RBEGETOBEZHERL, M OBFRARRGEBRELZRITI-OOERRED FA S LUHERMCET IRFOME -FHREOER
HEHUICE T - BEOREMIREMEREETE XIS DL TERT S,
Ffo. R ZIYEAIZERM (Built Environment) ELTOBFIRE . BERRE, g - AHRE, RRBEOFKAIEEMZERTH-ODH
RORERECOVWTERERD . BRI IREME~RVBORENERESTEEAMNET S, RIFIC, BE-BHORE - FRHEHETITKRDS
NEURMEFLTORETEMRTLILEEELT 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.
BEORE
BEANARR, LTORYTHS,
1. BE-SHAMBKIREICRIFTREZED
CBE-ATOREFZETEO)
CBE-HTORBEEZENE(2)
. BEE-#THO LCA :ﬂﬁ
CBE-HTORSREZEFEA)
CBE-HTORSREZEFE(Q2)
CHRTFIIVEE

. IadT4
(l«)J: WAARE L)
9-15. BRNBRTE (BRI DEEHRE)

N
i

0N oA ON

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

(First half by Matsumoto)

9 to 15th weeks, Lectures undecided (second half, lecture undecided)

PE-EERE

BSER B

BERETYI, BERBT 1

Building climate design, Building services design
BHEICETIHESE

BEH, BEEH0aE—%+RH

Hand-outs related this course will be distributed.

SEE &4 HERIRIEEEDTTH ISBN
SEE EEZL BAREZ SR |wﬁﬁ B Et kR4
SEBICHTIRESE

EREE

BE-BTIETERE- T - REGEEOEEHRL, N ORRWHRABEERIITH-ONENRED TS LVOHEHM BT SR
OWR-FAROBAGLVICHT - BEDORESMREMRETEEZERT D,

B OFME(EHER. RELR—MEOREMNBIVITHEE %

EEDPOHRCONRUVRELR—FORE (T00ERAHIZFTHET 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:
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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).
C: Achieved 60 % of goals and obtained total points of reports, 55 or higher (out of 100 points).
ERRR

LR—+TCEiE

By report

ERIREREE

T Ofth
WA #HBZE:D-710, EEE S :44-6838, E A—)L :matsu@ace.tut.ac jp

Room: D-710, Phone: ext. 6838, Email: matsu@ace.tut.ac jp
DINHLR—=D

HAREAR—LR—D

(¥AZK) http://einstein.ace.tut.ac.jp/

H. Matsumoto: http://einstein.ace.tut.acjp/
FI24RTT—

A AEEH 15:00~17:00

H. Matsumoto: Monday, 15:00-17:00
ZE-LEIZEREORG

*—J—F
RIEEZEIE, LCA YRATFHIILEE, 1ol 71, BERBTY1
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(D35030040)8 &7 5 1 > 45 k[Advanced Architechtural Design]

FMBAFEX4A] BETFH A4 MR[Advanced Architechtural Design]

BHERES D35030040 X5 BE-HMOATLEERER BRYA PESIN
BAEEEHA %8 AR K 3~3 HEH 2

Bl F RERIFHRIHEL R EIFRE(2012~) ARER 1~
BAREER BE-BMHIRATLEER BAFBER D1, D2, D3
B E[N—vFRTE] WE SER BE =£7] Shiro Matsushima, Koji Katsuno

FonYog ARC_DOC73220

BEOHE

BERERPEPREITROONS, REILE, AR, HFEEH. SSIXEAERAEEE TS0, ZHEEOMEANBTLHELAASERSN
5. BEB)Y—FAVIROEFGEENET S,

BEOAE

AT RDOBRFICELTHY., FEBRENRLICETIMEREDEAAELLTHRNGY —R (BHMEH D) EHAENSH
E£FTIT,

1BE AR5 5230 (EBEOBHRUFEDHRHA)

2 BE EANDEMT—IHKE

375 BB AERHEE

688 :7OJLALEa—

779 EE ERIHEE

10588 : 705 LALE2—

11713 A H ER$5E

1488 :95ALE2—

15588 :F—F o LE 12— (DERRX)

LRDBRIIHETTFETHY. BN EICLYVERSNDGEELH D,

FE-EEAR

BICETLTREZRELEBHMICED ., EI—FN\YIEBTIYRVLDAERRSED
EEMA

BE-BHORATLZORERR

BLERIETIMRER

BHE BEHEMT D

SEBICHTHMHRER

ERBE

BELFERNAEISEOTL, BN, REMNICTHRETTHHEES,

MNEEHEAED=HDIH—FAIIEDER,

QISR TORERET( ANV aVERLT, BEEZDILICKYERET S,

PBEETHAUERYEBRALBEEHICOVT, B DEEICMATENLUNDEMARNLZARILEZEL T HETRILDERCHEES
CEE

BREOFMmE(EHER. RELR—MEOEMH LUVBELE

RREEREE

BADREYIIZDONTHERL., REZBIZEELENORET—ELTELED S,
REE%E

EETORE 30%, FHEFKRE 30% BT —R%E 40%EL, CNHDOEETTEHET 5,
SEHARRER

SRERHAR P I AIE1TH AL

EHEEBREN

FOfth

MEHE HEED—707. BiEEF S 44—6835, E~A—)L : shirom@ace.tut.ac.jp
DINALR—D

FAI4RTI—

ERNER 12:30~14:30 £L<LI& email IZ&BT7RAVMZEYBERFEHE
FE-HEINEBELDOIEG
AREEIUTOIRERF YV TTYITTATSLICZLETS.
(BE3—X)

BETYAF— BEXBT AT —

(tEEBLI—R)

AHE L TOIRETHBOKXLRIZH T FRBIMIHLTS.
RETHBETHE BEHE (85
F——F
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(D35030060)#R T #his 75— % #¥%Ehi[Advanced Urban and Regional Planning]

FMBAFEX4A] g 7S5 =2 5 4% k[Advanced Urban and Regional Planning]

BHERES D35030060 B BE-HHORATLARER BRWE EIR
BAAEHA AiTHA FERER N 4~4 BRI 2
BEENE KERITEMERE T L EFEEQ012~) HEER 1~
BAREEE BE-BMHIRATLEER BAFBER D1, D2, D3
HUHEO—<FERET] R8P #ti—ER Junichiro Asano

Fonyvyg ARC_DOC73220

BE£0BHE

FCREUBRICE T BTG R R IS RICEIE T EOTIK. ADRDFCEIE TR/ RORK, BFDT O—/VLE 1o
HEEORIEDBENSEFTNLEEBTHBEOR K, 2L T—<EL. ERNDEFOHARHRDINELEEEITI. HITLT. BRAD
BEBTHOIVFFEBRESREL. RERREDT—IZESIUPARETS,

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.

BxORE

1. AAFUR

2. XHRURER 1

3. XHRIRER 2

4. XHRUNER 3

5. XRRIREE 4

6. JCHRINEE 5

7. XHRIRER 6

8. /M

9. /NEEZE 2

10. /MERZE 3

1. INGRZE 4

12. INRZE S

13. INERZE 6

14, INBRZE 7

15. INERZE 8

INRARICBELTIE, BEICE>TIRREREDTI5E1H 5,

1st.week: guidance

2nd. week: data and documents collection1
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.

FE-EERE

BEER B

;TS RIS S

BHEICETIHREEE

BEFRELTRYECT UMD T—) OFNICEET 25 EXMIEBEDITIERLET . THZEEIIANVICTHES KB ITER
EZANDLSICLTLESLY,

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.

SERICHISMEEAR

EFBR
1. BRRRUVBATOEFZEL T RIRAFODLENEFRATETHTOBRAERETED,
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2. AR T OBRICA T -BRAENEE TES,
3. 2ITEDNEMH AN TE FROARMBEETRS ENTED,

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
BAEOHEACERIHER ., FELR—MEOEMS SUFEEEE
LIR—FEEDABRICE>THRIEE AT 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).

ERRR

LR—+CEE

By report

E R R B

Z0fth

GEBHIZ A= :D-708, TiE:44—6836, E A—)L :asano@ace.tut.ac jp
lecturer room

professor Asano:D-708, PHONE44-6836, asano@ace.tut.ac.jp

DINHLR—=D

R BPEIZ 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
FI4RTT—

- RHSR B XER, KEH 12:30~13:30

office hour:Tuesdays from 12:30-13:30

ZE-LEIZEREORG

F——F
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(D35030070) 4t & - {5 3% 4 si[Advanced Geotechnical Engineering and Hazard Mitigation]

MBalExa] % - B 5 4% R [Advanced Geotechnical Engineering and Hazard Mitigation]

BHERES D35030070 X5 BE-#HIATLEER EIRWE PESIN
BAEEEHA %8 AR K2~2 HEH 2

Bl F RERIFHRIHEL R EIFRE(2012~) ARER 1~
BAsER BE-BHRATLERER B EE R D1, D2, D3
BHYKB[OD—<FRIT] =8 9t Kinya Miura

FonYog ARC_DOC72220

BEOHE

WEKEOLIGVERKELZERT SOOI ETIE, AHEHCERARRESCERLGVATLERET S-OORKELEFTEEZ RN
I nEELD, COFERDEMNIE, EROFHEEICOVNTERELLIC, SRTLEERTE—DDESR, fIZEHBIZIOVTZOH
HERCERL, 2ARVRATLAEOHEELERT HLI2HD,

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.

BEXORE

ELGEBAKEFICET MK ERBHBES SCEAIBRERICOVT, FTROEBIIDWTEET S,

1 KEREIRE O

2 S K EBRHETE

3 EREREROFES T

4 BEIVATLEENEROREE

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

B8;ERM A
Geologic hazard and mitigation planning (2553 —X)
Geotechnical Analysis

BEEICETIHEREER
L
none

SERICETSMEER

ERBR
WREKEERMEHELERE VAT LAOERLGDZEZAABIVERERDHEDMOEKRNGFEICOVTERET S,

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.

BAEOHEECERHER ., FELR—MEOEMS SUFEEE

LiR—k

Report and the presentation based on the report

ERRR

LR—+TCEE

By report

ERIREREE

Z0th

=i #/E:D-803, TEL:0532-44-6837, k—-miura@tutrp.tut.ac.jp
D-806,0532-44-6844, k—-miura@ace.tut.ac jp

DINHLR—=D

prepairing

FI4RT T —

=@ JKBER :12:00-15:00

12:00-14:00 on Tuesday

FE-HEIEHELOXE

F—J—
HE, KF, i, thiE
Disaster, Earthquake, Geologic Hazards, Numerical Analysis
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(D35030080)7k B ¥= 55 T 2P 4% ik [Advanced Water Environment Engineering]

FBAl#EXA] JKBEIR1E T 4% R[Advanced Water Environment Engineering]

BHERES D35030080 X5 BE-#HMIATLEER BRBEA BEEIN
BAEEEHA %8 AR RKi1~1 HEH 2

Bl F RERIFHRIHEL R EIFRE(2012~) HEER 1~
BAREER BE-BMHIRATLEER BREEE R D1, D2, D3
PEHB[OD—TFERT] HE BIE ME % #E AEF Takanobu Inoue, Shigeru Kato, Kuriko Yokota

FonYog ARC_DOC74420

BEOEE

A, B, TRFaT7Y—CRKED), BF, BFEICETHIKREORKCE REAFEFIOVWTLERLMREEEL, BETS.

HE LR A S OHBOREICDOLTES.
JJDH%% %EE¥E’J7:L*E§75\‘DIX9:J—7U ’b/ﬁj_ lﬁliwi_rtt«‘gl ’JL"CizSi
BEANGEDKBREIZBEVWTI —ILRRAEOEEHRITONTES.

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
BEORE
1-5 E(HLE):
A -HBICE T AKE O FHEF %
SA-EBREORE - BE
6-10 [8] (hRE%) :
CBECBE-IRAFaTI)-ICBITADRE - MERE
CBEEE-IRAFATIICBITBRELHK
11-15 B (#H) :
“MEBERED-ODER-T—ILFRAEFE
KIRBICE TS E BB DT

(6=3-9]

“FRHICEROVTAADKREICOVRIERBIL.
HEDIEFBEIANEDLLIGEENHD.

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-EERE
BEOIRENBRERETIHLELIC, EOARICOVTHLHEDIERPEMEN, LEORENBESEICFELTIC
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.
BEER B
HICEL
BHEICEITIHEEE
ICEL
(BENBIE&HLET #E, EHNEERATS. )
No specific textbook is used.
The resume or related handouts are distributed.

SERICHISMEEAR

EFB®R

() AN HABICE TP REMEE T DERRICH T HILFENET IO—FOHEITOVTERET .

(2 IRFaATI—PER, BEORE KFEOBRKREETNICHERT HEMEITT T IMERNATIO—FOHE, RISKRICOVWTEET
3.

@) MNBEDKFRBELZELSGHET 2-ODT—ILFREDERMITONTEET 5.

(1) Understanding river and lake environmental problems and chemical approach to the solution
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(2) Understanding a situation of coastal, ocean and estuarine environment and disaster, and counter—-measurements for related problems
(8) Understanding methods of measurement and analysis for material dynamics analysis in water

BAEOFEE(CHAR. BELA—FMEORMELUFMERE

(FHE A %)

LR—bk-OBERMEICKYITHET 5 (&% E8)

(FHEE %)
LRERBEZOEREIZOVTELRENTHEL, TOTHAERKTMETS.
ST A5 (100 M) AN 55 LI EZAMREL, 80 mLIERE A, 65 SLIE 80 MkiE%E B, 55 MLl E 65 HkihE 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.
EHIER

Z 0t

Other

EHIEBREEE

BUHB(CLH>TELS. (LAR—+, OBEKM %)

Reports and/or oral examination by each instructor

The detail is decided by each instructor.

T

3 _E: D-811, inoue@ace.tut.ac.jp

fNE%: D-812, s—kato@ace.tut.acjp

t#M: 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

DINHLR—=D

AIT4RTIT—

F b JKEER 12:30-13:30

I0RR e ST 5. =120, BRIICA—IILECHBFAETHEMNEELL.

HHE: XBEHE 12:00-13:00

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

FE-LHIZERREORG

F——F
KE, KHREE, A, A, ML, TRFTY, BRKE MAHE, 05, X8

water quality, water environment, river, lake, coast, ocean, estuary, natural disaster, material dynamics, field measurement, experiment
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(D35030090)3%3F S AT L« 35 E#E F ¥ i [Advanced Transportation System and Transport Economics]

FBAl#EXA] KB AT L @R F#R[Advanced Transportation System and Transport Economics]

BHERES D35030090 =%, 4 BE-#HIATLEER EIRWE PESIN
BAEEEHA EIES EEARIER Ka~4 HEH 2

Bl F RERIZHREELREFERQO12~) ARER 1~
BAREEE BE-HHIATLEER BAFBER D1, D2, D3
HUHEO—<FERET] =H & %2 1% XK E Yuzuru Miyata, Hiroyuki Shibusawa, Nao Sugiki

FonYog ARC_DOC73320

BEOBE

R, . thig S ERBRICETIBRCHEOMLEE -ERZEMTLHLELIC. ZTORETOLR BER-STEXROFHEFICHET S
HEmERICDTS,

To obtain the advanced knowledge of theories and methods for policies and planning for the environment, cities, regions and transportation.
BxORE

IR, BT, i, S ERIERICEET HERE. M. MXETEMEL T BB LEENET HHEMY AN DDIREEITD,

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.

PE-EERE

BEER B

RBY AT L

REREFR IR

EEBURS

FrERER

Transportation systems

Analysis on environmental economics
Policy for industry

Econometrics
BEEICEITIHEEE

BEE HL

SEE BEEETHEELIC. REITHELTIIUNERTT S,

Textbooks and scientific papers shall be announced at the start of the class.

SERICETSMEER

b= 974 =F -
1. IRIG, &, g, B BERICETIBER-FEOLENR-BEE. HYAZERT D,
2. IREE. &, g, R ERBRICETIBER - FIEDORETALRADER AL EMRT S,
3. IREE. #p . thigl, R ERBHICETIBER - FEORETALRADAER/EZICDT5,
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.
BAEOFHEACERIHR., FELTR—FEOEMS LU FHEEE
BEOBEICHEITRBE-RENE (50%) . LR—k(50%) , BiF, #ih. thigl # LSERHBLZOBEFHBEOHYA. STERETALRDER
HOFERGECEAT HMBOBBOREELTMS 5,55 RLLLEERET D,
Home work assignments shall be required. Final reports or examination shall be conducted.
ERRR
LR—+TCEiE
By report

ERIREREE

Z0h
EH HEE: B-411
HE HAE: B-409

. 44-6955 E A—)L: miyata@ace.tut.acjp
: 44-6963 E A—JL: hiro—shibu@tut,jp

Jo Jo

OH O

room(B—411), miyata@ace.tut.ac.jp

phone:0532-44-6955

Iz )LHhLR—D

HMEEHR—LR—T &FH: http://www.pm.ace.tut.acjp/kakenA/
74272 http://www.pm.ace.tut.ac jp/shibusawa/

Hirobata: http://www.tr.ace.tut.ac jp

Miyata: http://pm.hse.tut.acjp/kakenA/

Shibusawa: http://www.pm.ace.tut.acjp

FI4RTT—
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=H XEHB 16:00~17:00
#Z JKEER 9:00-10:00

Yuzuru Miyata: 16:00-17:00 in every Tuesday
FE-LEIERELORG

F——f

planning process, social & economic evaluation method, forecasting models
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(D35030100) 7R 15:#% 7 - &+ E 4% iR Advanced Environmental Economics and Planning]

FMEAEXA] IRIE#RF - 5TtE4FiR[Advanced Environmental Economics and Planning]

BHERES D35030100 X5 BE-#HIATLEER BIRWBE BEEIN
BAEEEHA %4 BE HESR £ 1~1 - -Rivk 2
B RERIFHRIHEL R IFRE(2012~) HEER 1~

B H BE- MM RATLEER B ER D1, D2, D3
HELEN—<FKE] =H i Yuzuru Miyata

YAV PZA ARC_DOG74420

BEOEE

To undestand the analysis of regional economic activities.

To understand the interaction between the natural environment and the regional economy.

BEXORE

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-#EAR

BEER B
microeconomics (undergraduate), macroeconomics(undergraduate), environmental economics (master course)
' 1 =24 Environmental Economics : An Elementary Introduction ISBN 9780801848636
EE4 Turner, R. Kerry/ Pearce, David/ | HkR{L Johns Hopkins | HiHREE
Bateman, lan Univ Press
BHEICEITIHEEE
Lecture materials are distributed to students as handout. Powerpoint files are available for students as well.
SEBICHETIHEEE
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.
BAROFMEGERHR., RELR— M EOEMS LU IR E

Students are evaluated by the term report (100%).

EHIEER

LR—+TEE

By report

EREBREE

T

room # : B411

phone : 0532-44-6955

e—mail address : miyata@ace.tut.ac.jp
DT HhLR—D
http://pm.hse.tut.ac jp/kakenA/
FI4RTT—

16:00 to 17:00 on every Tuesday
ZE-LEIZEREORG

F——F

computable general equilibrium model, global environmental problems, national/regional sustainable development
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(D35030110)H: #iT B R 4F si[Management of Technology]

FMEAEXA] BT & IR 4% R [Management of Technology]

BHERES D35030110 =%, 4 BE-HMOATLEERER BRYA PESIN
BAEEEHA ATEA EEARIER A 3~3 HEH 2

Bl F RERIFHRIHEL R EIFRE(2012~) ARER 1~
BAREER BE-BMHIRATLEER BAFBER D1, D2, D3
HUHEO—<FERET] BRIE #£5, %2 {43 Takao Fujiwara, Hiroyuki Shibusawa

FonYog ARC_DOC73320

BEOHE

ERAREOREOBELICETIHETIEZNTIO—F2EERARLLTEEL. EANICKERAT 2RIEIXESHAFILOEREICHZIL
=5,

BIZIE, TR T CTORAFENGREZHOIRELERREDER - FEEFES

HAINTHENBEEAORF - HELI¥HT7 I O—FOISBEZTES,

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.
BxORE

BRI

-2 B TR R A

-5IRERTE

6-8:U7 LA T ar D ERE

-1 AT av BT &

12-15: 05 A EEH] s

EE:

SHE#E R - IRE - R AR

BEORRTEDDHICITEE - FEI/HFIATNS,

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:Option valuation methods

12-15:Application and cases

For deepening each week discussion, pre— and re—-views are expected.

FE-H#EAR

BEEMA
1. EEEER. EERFE UTLFToar  F—LER. BERBR. 1/N—2303x A0 BEZ (BR)
2. BEEBER. SFEXRFEH. BIINEEER. HREXIROAVL, 2/0FFE, AVE1—T—aFIILTI/ZVR

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)
BEEICETIHESEE

BERPICEMNERMT D,

Materials will be delivered in class.

SEEICEIIMREEE

EFBEE

MR

1)MOT D LMBEEREH XKD

2)YTINF T av#BELERTES
3)MOT DFE#FICA-FREIRETED

EE:

HBWL. KE-REGEDREICHEIFMAIN-RELTER D,
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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

BAROFMEGERHR., RELR— M EOEMS LU IR E

SRl A % LAR—K(100%)

AERBEEETRTERLTEY, BOLER—FDOAET R (100 i) A4 80 MLl L

B: ERB1E% 65%EMLTHY, BEOLR—DEFH R (100 mimm)HS 656 mLlE

C:ERBEE 5% ZEMLTHY, BOLR—rDAEET A (100 miEm) A 55 Mkl b

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).
ERRR

LR—+TCEE

By report

ERIREREE

Z0th

BE:

/R :B-313, AR 6946, e-mail:fujiwara@las.tut.ac jp
HEE :B-409, R 6963, e—mail:hiro—shibu@tut jp
DIVALR—D

AIT1ARTFT I —
(&R i 53)

Anytime if available.

FE-LEIZEREORG

(AR E - FHMTELLTOELWMGES LSS

HRE-HifEELTOEMN-REMNEIZZEEL ABOEE-BR-BULOBRANSHRICE THBMMREELRTE - AR -l 280
(B) EEmM - IS AR O ESLREE RN

BELQEM-RNSBFOER-CRMEMEERNICESL, XENITSEATEL8ED

(C) ILEF D EIFZE A MM EE S -GN

LEBEDHBOEREIZEOMRFAEICH T EHEMERTL, ARFAROHBEILEE, ThEERKRTEDLHED
D)ERMBENWTERETESREN-032=7—23vh

WX, OBERVMERAT7ZRELT, BROMRAPCEAGEZEORMNMIENTHRMICKREL, 032245 —23VF %8R
*—7—F

MOT, UZNA T ay F— LB, HE I &%, EEBR. HETT /L.

Management, MOT, Real options, Game theory, Entrepreneurship, Social engineering, Economics, Industry policy, Quantitive model
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(D35030120) H A& 324t 4% 5R[Advanced Japanese Culture]

FMEAEXA] B A3t 4 im[Advanced Japanese Culture]

HEMAES D35030120 =37 BE-HHORTLEER | BRBE EIR
BAAEHA GIEG B AR £ 2~2 Bif ¥ 2
BEENE RERIEAERHE TR HAFETE(2012~) XRER 1~
BAREEE BE-#HIATLREER BAfEER D1, D2, D3
B E[N—vFRTE] fif% FEZ Yasuyuki Nakamori

Fonyvyg ARC_DOC73220

BE£0BHE

BADEER - ZMRENY. BAXILOAREEEZ S,

EEHRE . HHEF - ABEASOICIE. BEOXE-XE-BEICOVT, BaRYDRBEF >TULERITAIEELEL, BEO XL
X#, BREENGVED B KR TERINGILLEEHYRELINSTHD,

To learn Japanese culture, aesthetics, the artistic view.

BEORE

BEIL ZEEICKEITLELT—avETARAYIaAVIZELTITS,

%158 HAF VR
F2B~3E HlEh
F4E8~5E MK

%638 =03

%78 (AF
F8HE~9A ZEDNH
F10B~118 BELER
%128 EE

£ 1358~1458 {h&
%158 g

1 Guidance

2~3 aware

4~5 yugen

6 sabi

7 iki

8~9 cha—no-yu

10~11 Architecture and Garden

12 Drama

13~14 statue of Buddha

15 Conclusion

FE-HERE

THRANDBREDOHEZEFNAZEL. BADEREZL>THETLHIL,
BETEAREIEE. BROMBEKUDIFTTERSLIL,

BS:ER A

BREA &) BAREEEZXTD ISBN 978-4-7917-6721-2
EE4 AHAX | iRt [ &3 H R 4E 2013

Hi =2 =2 Nihonbi wo tetsugaku surru ISBN
EE&4 Kyubun Tanaka | Hi kit | AR

BEEICETHHEEER

SERICHEILMEER

EFER

OBEADEEHICOVWTERET 5,

QBADEMERICODNTERET S,

QBAEIZOVWTOREEFEDH D,

1) To learn Japanese culture

2)To learn Japanese aesthetics

3)To learn Japanese artistic view

BARO AR HRR., RELR— M EORM G LU FFMmEE

Sl A% RAIMICETOERICHELZLDIZOE, 2 TOERBEZENERELERRLAR—MIL>TFHET 5.

FREELE  ERBEOERELREMICHIERL ., BIRLAR—~(100 M R) A 80 mLLEZFA, 65 MLl E 80 mKiHZEB, 55 MLl Lt 65 mKiHE
Ct9 %,
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[Evaluation method] Presentation

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

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

B: Achieved 70 % of goals and obtained points of presentation, 65 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained points of presentation, 55 or higher (out of 100 points).
ERFER

LR—+TEE

By report

ER R

Z0fth

Iz )LhLR—D

http://las.tut.acjp/ nakamori/index.html

FI4RT T —

EXMICKEHDOBRKRALETHH, CNUNOBERE THEERILMERRIET 5. A—ILETERIERLHIEFYEHL,

Lunch break on every Thursday

FE-LHIZRREORG

BE-BHIRATLFER

(AR E - HMELLTOELWMRIEES LS

PRE-BHiTEELTOENH-MEMNEEZZEREL, AEO=E-BR-BUAOHANSHRICE T HRMMZEEEHRE - R -5l 68N
*—7—F

BAXIE. XEH
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(D35030130) G X {b 4§ ik [Advanced Werstern Culture]

FBAl#EXA] 78 ¥ 301k 455w [Advanced Werstern Culture]

BHERES D35030130 =45 BE-HHORATLARER BRWE EIR
BAAEHA oL EARE £ 3~3 Bl 2
BEENE AERTEMERE T L EIFETEQ012~) HEER 1~

B R BE-HORATLFEER BAER D1, D2, D3
B EN—TFRE] #HIR #B%E Kunihiro Aikyo

Fonyvyg ARC_DOC73220

BE£0BHE

HRIZBTERFHNBEOEERZRERT 5,
(BRXTFRANMER )
History of the scientific ideas in the ancient world.

BREONE

ERERBSEORRLGDIHERTIOT7 -0—YDOERE-RERERS A ZTOBREFITIHFY, PLFAT—RITRKRENDL5GFY
LTDOREMEE RZOBRICEIERECIALEDEZICEN-FHRERELLO—TDORFEEM, COMEABER-ST, P LR
YURIUEZLN, TNERITEEROBEZERBELI-OTHD, TETHEKRTIE. & RkH o LR GV RICELRZREM T ER EHE
DERERYERY, §—E. AKBZORFEERLTHEN . EROBREFERXTFRALOZEHFEER LIS BEERXTED S,

{#EHATF AL Roger French, Ancient Natural History. Routledge, 1994.
AEETEROMBEHROMFZ | ZOHELURLEERICTOVTERT D,
(&H50)

F1BA)IUT—av (B OBRERNEDEREA)

% 2 38 Purpose of the Series

%5 3 38 Science in Antiquity?

%5 4 5B Modern Science 1

% 5 38 Modern Science 2

% 6 3@ History and Philosophy

% 7 38 Building Histories 1

%5 8 j& Building Histories 2

% 9 78 Building Histories 3

% 10 8 Intellectual Paternities 1

& 11 38 Intellectual Paternities 2

%5 12 1 Selective Survival of Texts

% 13 5B Resources for History 1

% 14 18 Resources for History 2

F 158 B#HADFEED

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
. 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-EERE

0 N O O WN

BRIOBRENETEEETHLELIC, KAORBIZODVTTFRMHAFTRREFSEITTEL DI,

Preparation & review of the text

BSER B

HREFCHTIERNGME (HARREE)ZBR/LTOAIENEFLL,
BEER B - EREUER

HEEICFEILHMEER

{#EATF AL Roger French, Ancient Natural History. Routledge, 1994.

FRSCT 3 R EBAERE (Z B fn
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Roger French, Ancient Natural History. Routledge, 1994.

SEERICETOIMEEHR

ErRBRE

MBFEHRITDNVTELKERETHIENTED, LEBITBEVARME. EXAEBHELTLDS,

QBB TEREHBZEORBAICDOVTELBIET HIEMNTES, LEBIT RALBHROZHEMIBOANZDEZAR  £EFEEHET
z5,

QFZFHICETIERMAEZEBTLIIENTES,

@ERMZLEERUAOIEZIOBRICOVTELCEBTEHIENTES,

GHEFEMBEDEEIZDOVWTELSEETHIENTED, LELHIT. HSBRBEOELICH T IABDEE LR EICDONWTERET 5 LA
k5,

O)FFHICET DRI XA EFEITIRIET LN TED, £&BIT. ABRRKZEEYN. BFENGREANSEEMICELZHIENTES,
(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.

BARO M EGERHR., RELR— M EOEMS LU IR E

FHRICERRBREEREL . BifE. BUREZETI,

FRAIMICETORERICHEL-ELDIZDE, TROKLIICHELZTFET 5,

ZFHRIC. ZHOERBELZETEALIRAREZTUV. BEBRO R (100 R 580 MLLEZEA, 65 mLLEZEB, 55 RELEECLET 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).

ERRR

LR—+CEE

By report

SEHARRER B4
Z0ith
Iz )LHhLR—D

FI4RT T —

KEEB % 1 B5~4 85

pm. 1-4(Wednesday)

FE-BEIEEREOXE

(M IRIEVDARBMSEERA

AB#H ST HMRMAEANSZEMICESZ, BREABEDOH£E, NEOEE-RE-
BULISONWTERBEED

(F) RFOEMPHIIREOEILICH T DIERDEFHRHES A

#H&, RE BHEOELICHIELT, £EICHI>TERMICZE TSN
*—7—F

ERAE SN

ancient, science, history
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(D35030140)MOTHE E ¥ EF[Advanced MOT Company Internship]

FMEAEXA] MOTE E % EE [Advanced MOT Company Internship]

BRRES D35030140 =%, 4 BE-#HMIATLEER EIRWE PESIN
BAEEEHA BE BE HESR £+ HEH 2

Bl F RERIZHREELREFERQO12~) ARER 1~
BAREEE BE-HHIATLEER BAFBER D1, D2, D3
BHYKB[OD—<FRIT] HHEZEEREIEE K kyoumu iinkai fukuiintyou

FonYog ARC_DOC79020

BEOBE

BEDEEICHAE REELEDOEEDT.MOTICETEIEZEEIT.

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

BEXORE

HARMIZIE, MOT IZRAETHEENEE, DEELUEDESE, TNICE I MOT FHLEEETIN, FHMICOLTIE. DEBYEDODEIC
s,

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

FE-EERE

BEERBE

TEM PSR, SETEBRGL

Management Science, Operations Management

BHEICETMESRE

BITHELGL, EERELSEOREICHS,

Follow instruction of trainers.

SERICETIHESE

Knowledge of MOT is acquired.

37 4=F -3

MOT [CRAd 2R EBEZHITDIT5,

BAEOHEECERHER ., FELR—MEOEMS SUFEEEE

EIBBEOFMICIZ, MOT IZBET HEME, FEOHAR (LKR—F) ONEE . REMITFHET 5.
A ERBEETRTERLTEY, NDOTRRLKR—OAEE H (100 S =) HY 80 M E
B:ERB1ZE%E 65%FEMLTEY, M OTRLAR—FDEE R (100 AiFER) A 65 MLl E
C:ERBEE%E 55%EMLTHEY, HhOTRMLR—FDOEET R (100 miHH) A1 55 MLl L
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).
ERRER

SR P ICEABTHEN

Non during exam period

EREERE
zof

YTNALR—Y

A I4RT I —

B HHDEE WO

() IR HBE D AIEE B | B € 1B SR B A

REED MHOERI- S SFRBEHT 2HERERBL, FEBMROMEIRL, ThERBTEHMN
F——f

Mechanical engineering, MOT
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BL&HY JTLAUEHR7—FTIMHE

REEID—F B4

S30710010
D30530060

D30530100

D30530040

S30720010
S30730010
S30730020
S30730030

BT RAFREERBEIE
NN =R
FFE)—5 —45H
ENHRmEHH
SimtEIs R S iR

A B—RYRTAR—
KT LA R BB R
KIBEIT LA U ERE R

Mt %H TBRH

FEEIa—F

D30530070
D30530090

D30530010
D30530020
D30530110

MB4
HEIAZI2ZH—13v
FFE)—4 —45#R (G)
Fimmh & 1
SFimmh & e I
Seimmh & i am I

EXFB4
Doctoral Program On—the—Job Training

Special Topics in Batonzone

Excellent Leader for Technology
Development

R & D management for Interdisciplinary
Research

Advanced Interdisciplinary Technology
Internet Debate
Advanced Brain Science and Technology

Large—scale Brain—Information Technology

REXFB4
English in Scientific Communication

Excellent Leader for Technology
Development(G)

Cutting—Edge Interdisciplinary Research 1
Cutting—Edge Interdisciplinary Research 2
Cutting—Edge Interdisciplinary Research 3
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(S30710010)1E T EAFR TR E#F N #E[Doctoral Program On—the—Job Training]

FMBAFEX4A] BT EREEII#E [Doctoral Program On-the—Job Training]

BHERES $30710010 X5 ITLAVER7—FTIMRE EIRWE WME
BAEEEHA BE FE B £+ HEH 6
Bl F RERIFHREHE LR EFRQ012~) ARER 2~
BAsER ERHE B EE R D2

HEZEAN—TFRTE] AL EH R BiE F£ 5EE AH {Z 18+ E1E Naoki Uchiyama, Akihiro Wakahara, Ryugo Tero, Hiromu
Ishii, Naohiro Fukumura
y AV COM_DOC59010

Bx0OEE

AERETATHARE, RPRETHITOTERRENZ. DE IRBELGETEHRETEONTOLSHE, FE. R LLEOEBEELTE
BT HILITKY. DEZTOMBIREAZ. BRAROEIRCT7IO—FOEREMS, JIFIEEEH L SBLUELOFELRREERE
BLT, FRIEEMEMNELLGDOICDEGZABEORAER D EEDIC, ERMGRMIERELZE

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.

BEXORE

TI—THRBHE . TRNAF—HELORHKICKY . BRSO - FFFHEICTES. IR, BREOT—IZRET 5,
BRoNBRT REFARART—<Z. IFEEFOLLITEITT S,

Consult with academic supervisors and advisors to determine internship subjects in industries and enterprises, which are accomplished under
industrial supervisors.

PE-EERE
EEMA

BHEICETIRRER
SEHFEEDELEDIETITHS,

Follow suggestions of industrial supervisors.

SERICETIMEER

ERBR
BICEE-AREEECTERIRBITLLICLY EBFETORODIZa=r—2ay BERETHICDFRE - SENOHEMFE
RIETOEREFERTIHELLIT. 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.

BAROFMEGERHER., RELE— M EOEMS LU IR E

IEBINFEFIEE ) [RHNINFEREZ ). NERROAEERIBLUVIRARFES I TORRARICEDE, BEDEEE 100 SR TT
2.
AFHE R 3AY 80 mELE
B:EFffi s %4 4% 65 mLLE
CEHMli %At 55 MLl E

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).
ERRR

HERHAR (XA TR

Non during exam period

ERIREREE

T Dfth

FRNAF—HEADIAV BN, TRAUME U—T 42T KEZIRHEREE (C-203) T
Tel: 0532-44-1028  N#F: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
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AIT1ARTFT I —

FE-HHFINFRREOXS

F——f
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(D30530060)/ N> ) —> %55 Special Topics in Batonzone]

FBAl#EXA] IN Y — 4% [Special Topics in Batonzone]

BHAIES D30530060 =7 B SEIRWIA BEane

BAEEEHA BE EEARR & BT 1

BEENE AERTEMERE T L EIFETE012~) HEER 1~

BAREEE BEIYER, BE-BHIATLARER, B5-BEFIEHR H#EEXR D1, D2, D3
IHER, ER-AMEIPER RE-EHIPER

BEHB[A—TFERE] FH 1= Hiromu Ishii

ZAV YA COM_MAS59020

BExoRE

EHETREOEMULZENLTEHNTH-O0BNEEZEL. BRE. BF. BHTEZLGEOEISHIGLTHEEE, EXHTORIH., 2
HUSORBEOHZOESLHE FABEEEESIHED)—FELTEHRTIADEEPLIR—JAV N NDEEEBELT S,

Cultivating the leadership with high aspirations for realizing the better world in various global aspects such as environment, economy,
technology, etc.

BEORE

HEITHT. BLRLENBHT)—FELTERTEHRICREL-BETHD,

HEHEDH/E, YR—tOT. BBEL. BONEMDEE. BEROLE., K. A—/—)—4F—B(EMEOEXRR) DRELELEH
LBEETS. —EDTITAET1HZBLTCEEN. REA. MEBEAGE)—F -V TEEET D, SOIC. HEDOBABDH TEET HEM
MORFOHEDRAE . AL POXBHDOHEM. HfTORZORAREE . T O—/NIVEREEZVN)—F—LLTOERNEERT 5.
BEEELRA—/N\—) S —BE I LTE 4 ADEREZLTE. BEET 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

BERE

BEEICETHMRER

SERICHISMEEA

ERBER

EHEDY—HFELTEHTHAHDIREOAEVRS. BE A AZH, HTRAZOBELLICNZ. SEOFMUEZERIC. BE., 8. HifrE
BLEEQEITHIGLTREDRR, EERMORIH. AU EORBOMZOESLLE  GALGEIFEUHSO)—FELTEETIA
DNDEBEDER,

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.

BAEOFEE(CHAR. BELA—FMEORMSLUFMERE

LR—DIRE TEHET 5,

A:80m KL E . B:65mLLE,. C:55mLLE,

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—+CEE

By report
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(D30530100)BAF ") — 4 — 4R [Excellent Leader for Technology Development]

FBAl#EXA] B —4 —4E iR [Excellent Leader for Technology Development]

BHAIES D30530100 =7 B SEIRWIA BEane
BAEEEHA RE BE HESR £+ HEH 2

Bl F RERIFHARIHEL R EIFRRE(2012~) ARER 1~
BAsER BRHRE B EE R D1, D2, D3
PEHB[OD—TFERT] ZIR BBiE Akihiro Wakahara

rZAV P COM_MAS59020

BEOHE

EHETEEOEMHEZENTEHTE-HOOENELZHAL. RE. BF. BHfTERGLEOEITHGL . REOBROCEERMORIH.
AHULORROCHZOESEIWEGEAMENORKLZOERZETEN. AREOV—F—LLTEHTIAEDEBOLIR—JAVN,
RENDEEZBIIRET D,

Cultivating the leadership with high aspirations for solving various global problems, creating new industries, and the progress of science and
technologies.

BEORE

HEOHRRALGENBHETHREARD)—F —ELTERTDIAMICRLELRETHS, TDA, BEIBEICIDILOBEREVNEH R THES
HRERLIZY—F—  ERELEEDSRRAD)—F—%EER . FRELVBEL, EXREEE>ERABRMOLILHEMZRIE. EDSR XL
HRERGERRBD—F—LLTEHT HLEDFRECH, SN AIZEME . IRBICHFIIH FLEERBCERNGER. RU. &L
EBEOERENRLERTREXRAZERVMYANLBETH S, T =N~ )4 —BEEFEOHILENDEEZERENZITONIEFEE
THD. FAEEF. FREGHERMORIEELHELC TV,

BEEHE . XN F—BIBEAOFOENEDFE LR, BEODE, IG5, EVETE~OHRFLELFLITELREOFRE
CEEIDKEEDEHKTHS,

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-#EAR

EEMB

BLERIETIMRER

SERICETOIMEER

ERBE

RR)—FELTEERTHADIEDOLVRE., kAN REH. BNAROEELL (MR, BE. BF. tSB2OELZFIHELT. BE
DEMMZERHSWERMTREORR, FRLSIVATL EEBRNORH. AXHROREOREOEDSLLE  HRLALEREENER
TELMRMAR)—F . EXEEXZLRMOMARIBEELLTRRAIREEHOER, BIC. ) FLLTOBVELEIDEE,

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.

BAROFHMECEHRER., RELR— M EOREM G LU FFMmEE

BHEER. AN\ —BIZEHLLLR—DIRH THET 5.

A:80mLl L . B:65RLE . C:55RLLE,

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).

EHIEER

LR—+TEE

By report

EREBREE
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(D30530040) 25 E7 Rt & 4% [R & D management for Interdisciplinary Research]

FMEAEXA] BEH B S 4RIR & D management for Interdisciplinary Research]

BHAIES D30530040 =7 B SEIRWIA BEane

BAEEEHA RE BE HESR £+ HEH 1

Bl F RERIFHARIHEL R EIFRRE(2012~) ARER 1~

BAsER BRHRE B EE R D1, D2, D3

HUHEO—<FERET] FE B AL E#, BF EiE BHF 1, FE BEF Akihiro Wakahara, Naoki Uchiyama, Naohiro
Fukumura, Hiromu Ishii, Ryugo Tero

y AV COM_MAS59020

BEoEHE

RIE BE RITRERGEOELICIIHEERE, CAITHETIEERMORH. ARHSORBEORFOESLGEEESLH. ThTh
DEMSBFICR T2 5emmME- BREMASEDET, LRI - HEORIRARDLN TV,
REETIE. WAROEBMBOBRBEL T, £V T RO SiRGAMAIEIC OV TERMABEAEZRES DD,

LD D LR OBREBERMOEE - EEZELT. ENHREODEUELCHLE- EOLIITHR -FRETEDINED GE . BLEY
MREESELZBENET 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.
BEORE
1. @A R

BEBEBIVTRNAF—HENZEELAANEEEZTL, —A—ADKRDOIBEETILRABIC, REENBLOBREEETS. 2L
T, B, £l EFEHEAEDHET, RESNLZUTOI—RNOZEER/BAICKELN) XS LEERLTRZET D,

2. ERa—X
VBV ORTLBEER M (BHRETE) L

Ci) AR (BR) o VIO RTLDOER, vV T RTLEBEDZO DHRAAS AT LEM, £y T—IHMIZDOLTA
PARLESE1TO. BHIELT CD R TUALAASERY LI, £ 0 B OREBEM, SHELEBREM, EROBRHTICDOVNTHESRT
B0 FHRAAL AT LDON—F 7 HIM, VI FEBTRVEGE YRR T—I8MICOVNTRERT 5, B Y RUbT—2(2D
WTIE, BHIELT ZigBee DIBNEITI RABEDZHICEVY VIV IVRATLDOEBMEEICDVWTERBERD, M#ELHDHEEMEN
5%,

(iU YRINT—IR (BEETE) Y RINT—HDEBEND, 7TVr—2av Y AR-REBRENM DERICE I oY RYLT—
9&E, BEUIRILF— N—ARREMIZV2 2FRERBLEEBRETEICRY, RYRT—ID0BRENSDEV VU T VAT LOREBEME
HICDOWTEEZIFRED, MBELDHDIILEFHANET D,

2) U VTR T LEEEM I VI T R (EE)

EELT7EUISEZEEHFALETAYSLDOREEREEZEBLT, VIV VAT LDEBEICHELRY I T 7 DEERMEEN, (28
TO5SLDA—FT 42T D, CPU R—KETEESEDETO—ENTOEREARERTHIEIZLY, HAAY I IZTHEDC-ODERE
BEEBTH, iKY, AAVITEIITDERD—EDRNEEBBTELLSITHY, F-HmBRXIEBEED CPU R—FIZELME/RKLEZT
OS5 LEZEESEBERIENTEDLELSITHS,

ATV Y OEBLEEE 2BMEHI—X

LHANBEZETII—RA(EREDEHEL, RRKEEILET)
sO—R1 KO

F10E SRABRENEEEZRHLOMEICIVEFENIAOTIS UMY FYTEGIIC, BENBHREICESIETORBLMARRR
DEFEFBENL, PV THERBRICIVAELU Y FITORBEEEZEMRT S, Tz, IhoEZBLTESHREODEELHLS-ED
KOCHABEEDHDIREN BE, BT T7—XTIMICRELRMREZ A,

#2088  SREREETOLAETEARE LSI TIHTITL, SERBEELHERZICETIEMEEZRD, [SREEEREMILIBLOEM
AEFHILOMED AR EREIT HRMEEY LIS,

*O—R2 KTINARTLA

FTARTLA  RBECHAITICHOONEIHE LT NA AR EFAKEOETEBNL. REBLEEFERT L, RATNARTLAEETOE
ARBEERZILIMNO=HRALHBARBEATITLD. AT NARIAIO0T7 LA DEEELEEAEICET 2EEERD. [T/ A RERE
fiilE. TELNEMLFIORMAEDAREEERIT 2R MMEEY LTS,

4)ERE VT DEREGH

IR DERMBOBEREEL T, LoV RMO LG AMAIEICOVTERMMBLEAEZRESF(CD1T5H, HEERICEET DB
MENFOERMB (Ca—0y, BREES, KINEBEZ, BEEAA—DUTF) | B IR SRR I 5203 RET RO R
B EREEEMN. ERMK. BERBE) ISOVWTHERZTI. T RRERAV-RRMGREM A 27— AR ORESZ DI, Rt
WA 71— AREDREMERE T 5. BH. RROFHREE LA ET—RIMNGNL BREED D,

1. Individual guidance
Students select the courses shown below based on the interviews wit the teacher in charge and the advisory teachers.
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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-#EAR

BEEMA

EfROEMEE
BEEBICEHITIHEER
DEICELTXH, T eiRm
SERICHISMEEA

ERBER

HXROEMDHFICFHALCESMRBERAMNSHRAL BEDOLEVWHED)—FLELTEET 54, ENFOLIGEMEBEBRICET. ChER
VRAATHLLW A HEUYRKES HRE NDEE. RG>0 BHORMEARKE. V-4 LLTES. EMTEIAMELLEREZFICOT
%o

Cultivating the ability of technological fusion having wide ranges of scope.

BAROFEMmECEHARR., BELR—FMEORMG LU FTMmEE

LERBESNTOSER. REHNLERL-BRICEHILEAR—MRE THET S

A80 mLlt, B:65 mLlE, C:55 mLlE

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)

ERRER

LAR—+ TR

By report

ERIAREM

ZD 1t

TERAF—HEBADIAVEYL, TRAUME Y—T 109 KERELE (C-203)ET
Tel: 0532-44-1028  [AI#R:5343

e—mail:leading@brain.tut.ac jp

Contact the following administrative office for the leading graduate school first:
Room C-203, Tel: 05632-44-1028, Ext..5343
e—mail:leading@brain.tut.ac.jp
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(S30720010) 5k i fE 15 Bl & Fr [ Advanced Interdisciplinary Technology]

FMEAEXA] S imfaE Rl & 4% m[Advanced Interdisciplinary Technology]

BRRES $30720010 X5 TLAVERT—F TN B EIRWE bE A 3
BAEEEHA RE FE B &5 HEH 2

Bl F RERIFHRIHEL R EIFRRE(2012~) ARER 1~
BAsER BRHE B EE R D1, D2, D3
PEHB[OD—TFERT] F£ BEE, B)Il EB— Ryugo Tero, Seichi Nakagawa

FonYog COM_MAS59020

BEOHE

ZFRNTRBEBSNIBEHINOHREZNORERDINEVIETEMS,
FEREHEOMREZADFIMICOVTERGL, R FETFEF-CERENHREMREZHET I-ODREEZHITDITS,
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.
BEORE
FRNTHRESNDIUTO 4 DOFEE-EIFT—0FALEH16EERRLTRET S,

[Z4 258]

. EAKEZT7THTI—

2). £ EPHMERAEMPEMRA
[ZEHEE]

3).EIRIS /7 =>4 aa%x7 L

. )—TA4VTERl IS —

FESNIBERNBTNRFYRE. IBR)—T 40 REREBEICTHMIFRERMT 5.

. SARRETHTI—
SAKEZEI Y- 7 LD FRET SR RLEOERICET SBELREL BLEVAFTHRMZICETAMENEDFRITEASA T
BINFEUBEVRRIZIS-HAREARDOHYAHEHIZDIT5,

SE FERBOBEILUTOBY, HFEBED)—IXHLEEOEHERIRL TRHELTHE
M &EFRAN - S K- 178 (1)(3 B, 6 FHEE)
AREMNLDANITHT MO RGERDCERERE LMORER. BNOLHEAIETHHBEEET 5.

-Mri &5 - H1K-178)(2) (3 B, 6 FBEE)
MERE., MPREDEEICEDMD RIS, ELIZZEDRISITHEEBRIG . FEDBEFITOVWTOMHBEERTT S,

AWRTT - TUFI—S4 L3 AR, 6 FHEE)
Bk FRELIREAMEL. EFISMBL T =0 REA B ARERMOEEI-E T 2 NBEEET 5.

2). A B EREBMZEME R

SF. MR, BRI, ERICODZASFEIELLANILTOEESZ HRHZOEBNEBERFEMICEZET5, HFLOHARLHEHETES
MREBIZHED=OHDLEWVRFEEICDITS,

AMBUNHLEEMFER B HINIEER CRETREGREMERZRARZREFERICOVTL, BELENENLRO-HEEZ
ETED,

SE FERBOBEILUTOBY, HFEBED)—XHLEEOEHERIRL TRHELTHE,
- R E ER A RE

KRG HFEE RO LS, HERBENZOHEICE SV TEDISICEBEEHIET I, EREZBETEDLSICRAEININE
AL, wERREEF TS ETERLGIMBEEZAEZITOITS,

CBERAEEPHFRERVEMNEREOHR
TERAR MR AP F R RAVRESAEN LT, AR ORERDOHARERETEZERT S, GH. LEITISLT, #EEH MR &
WEFRMED S EZDHARLENT S,

D A T
DRSBTS ERMBEREEDOEXRRELZORHHE, METEHCERHRBOFH M -BE-BRICIIRHBIRAIIKE. &
FUZDWEEN ST REMB DS FHIEICOVTHERT 5.

3).EIRIS /7= an0%7 L
AREILIMOAZIREHBEMBAMEIRIS)NREL. KREERRTIEEFICLIERBELNBFORLGIARBRLTTODI)—T1RD
A EBLTESHFREAEDFEET TH,

-149-




SE FEERBOREILTOREY,

TS EE R/ NIV /ARILOERIE] S B0 i

THLWVERIEZ0EE] B B iR

TERAAZIGREREREERBMOEE) LH EH Hix

- T Chimie Douce ~ {LERISZEFAL TKBRNSEBEIL YL ER - RHEEARZRIS -1 FiF B Hig

T HETESAIZES, FAVEVRSA9H—RY (DLO) ! 1 &Il EHRHKIR

THROEIFBAEZEAT - - REBEFORMEICAIT-T/NAREHK---1 EH XS Hig

«['Toyohashi University of Technology Creates a Cradle of Fourth Generation Roadway Vehicles] K3 % #i%
TMEROF/-SUREBEREM~TEHIL T/ A—avn~] R 5T 8%
IEHNREETI/OLGHEAN SQUD (BIZEEFFHRF)ETOLHI HE =8 HiR

H =TT RS F—
=TT TRTS LN EBEIC L DHER,

Choose 16 lectures from the following four 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). EIIRIS Evening Colloquium (mainly in Japanese)

4). 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 and recognition/body/behavior (1) (Three days, six lectures)
-Brain and recognition/body/behavior (2) (Three days, six lectures)
—Health care/anti—aging and brain (Three days, six 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.

—Functional neural circuits

In this lecture, we will introduce the properties of basic circuits commonly found in various brain regions and specialized circuits found in
particular regions, and also discuss how these properties contribute to the emergence of function in the circuits, and how the circuits are
refined in an activity—dependent manner during development.

—Investigation of human brain function using electrophysiological methods
This lecture series will introduce basic knowledge of clinical neurophysiology and up—to—date findings of human brain functions using
electrophysiological methods and hemodynamic methods, mainly the former.

—Cardiovascular Physiology

In this course, we present the recent

understanding of the structure—function relationship of the cardiovascular system and regulation of adaptation and maladaptation against
hemodynamic load. We also present the molecular basis of cardiac excitation—contraction coupling and its regulation by ion channels, and
peripheral blood circulation through muscle—muslce interaction.

3). EIIRIS Evening Colloquium (mainly in Japanese)
Electronics—Inspired Interdisciplinary Research Institute in the university provides special lectures of outstanding researchers in this university
and an opportunity of free discussion to explore new interdisciplinary research subjects.

4). Leading Special Seminar

FE-EERE

BEER B
TUAVEBREER. /0—/N\IILYT—RI9—)L
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Introduction to Brain Information Technology, Global Summer School
BEEICETIMESRE

BHEMEEMT 5.

Documents will be distributed as needed.

SERICETSMEER
ERBR

BARO M EGERHR., RELR— M EOEMS LU IR E

FRmE A

A ERBRE 80 EER

B ER B 1R% 65% L EERL

C ERKBZAH 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.

ERRR

Z 0t

Other

IR

FRIELTUR—FCEET 5. EIRLEE-FBICk>THER-EENFEONIBEICIEZLLLHEICEDH D,
By reports, in principle. Examination or other subjects are also used for the evaluation if they are provided depending on the course and
lectures.

ZTOfth
TRNAF—ZBADIAVEI TRAVNE V=T 12T RERHELE (C-203)E T
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.acjp

DT HhLR—D

A I4RFT I —

FE-HEIZEFRLORE

(C)LCEEDMBEARMIERSE-HREAREN LEROMBOEECIIARFARICHTIHERERFL, ARAFEOHEILE
& ENERKTESEEN

(C)LEE DB ZARNISEESE-HARFRES

[REE D ANEDEE IS DARBARICK T 2 HEREAGL, AREAROG
(O CEE DB EA KNI SERSE-HRFAREES
[LEFEDOMBDEEICFSARRREICHT SHEREAEL, ARFAROF
(C) LEFE DB Z AR SEHESE-HRFARES

BIEE, ThERETEHREN

[}
LEFEOMBOEEICSSMEFMRICHT DA EMRERFL, HRARAROFELRE, ThERBETEDRA

[}

\

3
IUEE, ThERKTEDRN

(C) LB DA A A A B - PR BB

TEEE D B OB L S HRBRH T B AR EAEL, BRSO
F——F

B, AEETES BAMERE LES S/ L A(A 31 —Say, e

Brain, neuronal physiology, cognitive neuroscience, psychology, genome, biology, communication, biosensor

ARE TNERKETEDREN
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(830730010)1 > 2—Fy T4 _X—K[Internet Debate]

FBAl#EXA] A B—y T 4_A—Internet Debate]

BRI S $30730010 R4 ILAUERT—F 7o E  ERBE EIR
BAFaEHA BE EEARIER & B 1
BEENE KERITEZMERE TR ERIR(2012~) HEER 1~

b2 BYHE B4 X D1, D2, D3

HLHE[OD—7FRE] ER BE ML E#, F2 EE BHF Z 84 E1E Akihiro Wakahara, Naoki Uchiyama, Ryugo Tero,
Hiromu Ishii, Naohiro Fukumura
y AV COM_MAS59020

BEORE

JO—/ A ULEBE THATBEIR OMELEALTUOEDIIE, XEHER. LEEE. HBORGIALOHRLAERRNEBLLYETS,
BELSCNEBETOHBONESICOHBIHICE. EHNICEABEREELT SUNOFLEROBEROLENBELRYETS,
COEHTIE AEICHATEIIEA RN T —VBEEERAL, FOROEEECHT IHREAERRBREESRT LT, HEETO
HRDOHESITOHBIEEBIEELTOETS,

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.

BxORE

FYrERERAVWTTFOHEAON-T—IIdT 5@ MEBLTERERERS,

FYbS—ToJE 1 BHY 1 BREEBRICITS,

ST EHF. 8 MLUETSCEEL, EEMANEHMBTASNIGEICIE. BROT—ITOVWTERETS.

BHERICIE LTOFIEIHR-TEDD,

DERIANET—VEEERBELBFHOBHKICKYRET S,
2)5BZoNf-T—RIZHT HEBMEITI L TR ELADIEMNGEEZRIIEMKT S,

B FAEMBLELEHGEEZRA. CHoNEREEAERL TSI, AMKIC. BFOERLEHEL:- LT H—RHEEL
4)BEOBRONEL. FEABER(EFATTLVIEZERLT. BEICEBL-NEEHERT 5,
5)IEEBHELRFEL T, 32227 —2aV DLANLPEBOKEICODNTFIVvIZERITHIE,

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-HERE

SERETOIZ2A=r—2av AR NEEEEDLLRVNEEATVEET,

MBELTIE 1 BHRETORETTN. U—T(2J TS LOHEERELCT, BAMEERBRE LRIV —TAUT TR B REMGET
BHIET NHEETOHBDAZALIBTIKIEMNEELLY,

Continuous efforts should be made to maintain your communication skill after the course.

BEEREBE

BHEICETAHEEE

I,

BZoNf=T—RICLY. SEBEHGEDNERTSINDIGEHY,
Materials for debate will be provided if necessary.

SERICHISMEER

EFB®R
SEET. IRFARICRAIRGERETORNERET TS
EFRMTIETHREL, SRRRICESBERZRIRT ST BRERF—LTEYY 51255,

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.
BAEOFHEACERIHR., RELT— M EOEMS LU FHEEE
LR—hGEEATERIZIER) 50%

BELEBLUHEFHICLSITE 50%
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LREDFET, BEIZEHET S,

SRR
AFRBEEE S (100 SmiEm)AY 80 MLl b
B: ¥ BT EA (100 miEm) A 65 Ml E
C:HEFEA (100 miEm) A 55 mulE

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).
ERRER

LR—hTES

By report

EHEEBREN

T Ofth

FRNRAF—HE~ADIAVEZI, TRAVME V=T 10T KER#EHEE (C-203) FT
Tel: 0532-44-1028  A#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

AIT1ARTFT I —

FE-HHFINFBREOXS

F——f
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(S30730020)% i 7 L 1 Rl 2 E fit4% [ Advanced Brain Science and Technology]

FMEAEXA] Fin I LA o R 2R T4 #R[Advanced Brain Science and Technology]

BHAIES $30730020 X5 TLAVER7—FTIMEE BRBEA BEEIN
BAEEEHA BE EERRRE & B 1

Bl F RERIEHRFHET R EFEQ012~) HEER 1~
BAsER BB EGE . £ D1, D2, D3

B E[N—vFRTE] M OBA R EE, b 3TR Tetsuto Minami, Shigeki Nakauchi, Michiteru Kitazaki
Fonyvyg COM_MAS59020

£ JO)=F

RE. % RINEBUEOELICLIHEERE, ChITHETHEERMDOBIH ., ARBEORBEOREOESLLEEZESLH. ThTH
DEMSDEFICRITHERME - BREMESEHILT, FLRIT-HEORIEARDLNATINS,

REETIE. WAROERMBOERBEL T, £ VTR SiHGAMAIEICOVWTERMABEAEZRES TS,

LD D LRI OBREBERMOEE - FETELT. ENHTREDDEULCHLE- EOLIITHR -FRETEDINED LE BEL
MREFESELZENET D,
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.
BEORE
1. BRIAAT R

HEHEBIVTRNAF—HEHNZEELAANEEEZTL, —A—ADOKRDOIEBEETILRABKIC, FEENBLOBREERETS. 2L
T, BR, £l EEEEAEHET, FESNLZUTOI—XMOZEBER/BAICKELGN) X215 LEERLTRET D,

2. #ERa—X
VeIV ORT LBEERE M (BERETE) 1!

(I AFIHRGER) UV VTV RTLDERA, €IV T O RT LEBEDO O DMRAH D RT LEM, oY RybT—IHMIZDOLTA
PABI7REE TR E 1T, BHIELT CD RU TIUFAIWAASERY LIF, oo NIBOEBEEM, SHEOEEM, ERLERMTICDOWNTHRRT
%o FMRAALRT LON—FOTTHM, VI THERUVERED YR T—IFMICOWTERT S, BREUYRILT—0IZD
LTI, BHIELT ZigBee DIBNEITS. RBEDZHEIZIUtE VIV RTLOERMBIEICOVWTEMRERD, MEELHHIEFHN
9%,

(iIEUHRINT—IR (BERETE) YRR T—HOEBEMND, 7T)r—2av Y AR-REBRENMDERICE I oY RYLT—
IEREH BEUIRILF—- N—A_IXMEMIZIV S 2RERBBLEZEBRET EICKY, RV T—IDOBREMS VIV TR TLOEBENE
BIZDOWTEMBRERED, MBEELHEEEHINET S,

)tV AT LBEERM L VI TR (EE)

C ERBLTLUVISEREAFEALIIOIILORERELELT, VIV VI RTLOBEICBHELRYIL )7 DBERTEE S, RE
TRYSLDI—T 12T H b, CPUR—F ETHESEAETO—EOTOEREHRERT B (LY, RAAYIFITTHEDO-HOERES
BEERT S, chizkY, HRAAVIEIITOERD—EDTNEBETELLSIZRY, F-HRIIEBEED CPU R—FIZBELERLI-T
OS5 LEBESEDIENTEDLIITLS,

ATV Y OEREERE 2AMEHI—R

ENBREZET IR (EREOHE L, RRERIRKRFT)
*O—R1 KRB

F1EE - SBEAREMEELLESHLOREICIVEEN A TIDIUM LY FUTEHIC, BROBRMEICELETORBLHTER

DEREBNL, o o TBERRICEYRE S FVTORBEEELZERT S, T, ChoZBLTESBREODERLPHLE-LO
FIITHAREEDDREN GE, LUV T T—HRTIMICREGHMREES,

%20 B - SHEBRMETOLRREELRE LS]I THTTL, SEEREBSLMMESTACETIERERY, [EREREITISIBL0DEM
HEFIEDOREDITREERET SR MEMEY LTS,

sO—R2 BTFNARTLA

TARTUA A BEPCOEPTICHVNONEIRELET NI AR EFAROBEREZBNL. REBLEEEERT L, BRAETNARTLAEETOE
ARBERZILIMNO=HRALHBARBEATITLD. AT NARIAIO0T7 LA DEEEEEAEICETIEEERD. [T/ A RERE
fir1E TELDEMLSFIOME DA EEHERT 2R MMEEY LTS,

4 ERE VT DEREGH

IR DERMBOBEREEL T, LoV EMO LG AMAIEICOVTERMMBLEAEZRES(CD1T5H, MR RICEET DB
MERNFOERBMB (Ca—0 EREES KINEEZ, RS A—DU T F) | BIURIR SRR ¥ 528503 (RREH IO R
B OEREEEN. ERNK. BEEBE) ISOVTHEREZTI. T WKERW-RARMGRER A 27— AR ORERZ DI, it
WAV —AAROREHEHE T 5. BEH. RROFFARE LA 27— MNEHNE, BREED D,

1. Individual guidance
Students select the courses shown below based on the interviews wit the teacher in charge and the advisory teachers.
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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-#EAR

BEEMA

EfROEMEE
BEEBICEHITIHEER
DEICELTXH, T eiRm
SERICHISMEEA

ERBER

HXROEMDHFICFHALCESMRBERAMNSHRAL BEDOLEVWHED)—FLELTEET 54, ENFOLIGEMEBEBRICET. ChER
VRAATHLLW A HEUYRKES HRE NDEE. RG>0 BHORMEARKE. V-4 LLTES. EMTEIAMELLEREZFICOT
%o

Cultivating the ability of technological fusion having wide ranges of scope.

BAROFEMmECEHARR., BELR—FMEORMG LU FTMmEE

LERBESNTOSER. REHNLERL-BRICEHILEAR—MRE THET S

A80 mLlt, B:65 mLlE, C:55 mLlE

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)

ERRER

LAR—+ TR

By report

ERIAREM

ZD 1t

TERAF—HEBADIAVEYL, TRAUME Y—T 109 KERELE (C-203)ET
Tel: 0532-44-1028  [AI#R:5343

e—mail:leading@brain.tut.ac jp

Contact the following administrative office for the leading graduate school first:
Room C-203, Tel: 05632-44-1028, Ext..5343
e—mail:leading@brain.tut.ac.jp

Iz )LHhLR—D
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(S30730030) KR T L 1 > 15 45 [Large—scale Brain—Information Technology]

FMBAFEX4A] KIPET L A 215 YFHRLarge—scale Brain-Information Technology]

BHAIES $30730030 B9 TLAVERT—F TN B BRWA PESIN
BAAEHA BE B AR £ Bl 2
BEENE AERTEMERE T L EIFETEQ012~) HEER 1~
BAREEE ERHE BAFBER D1, D2, D3
BB IN—vFRE] LU E# Naoki Uchiyama

Fonyvyg COM_MAS59020

BE£0BHE

REFERRBIED. HAVIHOBEEICESHFLORMEZRIE T 50T MOF B RET—2ZHE L. FERESIZHITHELND
%0 COESHHEREFRICROTARRELL I 2L —2av KO FERANNAELLS,

AEETIE, V32— a3V BEMICBET 3 R—/—ar X a—Ea—RIcR RSN SIEFFE#H S, BHTOT S LOBSPHEM. P32l
—2avEMOREHOMERECFERERALLE(COVTHY., BEBZEOHALERREPHESBERNEDLSILHZETIL (O AR
XHB)NH-TWBDONIEERETHEEBIC,

KIFRERD S IaL—ay B FEICOVTES,

AEETH. ZEFOEBMBLAILICELE T, REMMNE. BFTGEEU. ERITIILICE O T. SEROFEEDEET S,
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.
BEORE
ZEEIL UTITRT 3 DOT—INSTENAYFLDOEHDIZAZEEDERIMBLALICHLCGERT S, £T7—VIEHER, BIURZIC
FUBHENS.

R 2aL—a BT ERR

- Y2alb—av R R I OO AE1E)

. BARROAEX(FE2MH)

- EAEXOBBIEFRERIERE(E3~TE)

. YEalb—ar OR S EEHE (5 8 @)

CVEalb—avIcEY4EES  (FER)

MZEBVT, EITP3ab—2arEil- FRICEEL-RRAAHRAETS.

O WN =

LEal—2ar DRES R
i MERE BHE-RK DO IKYRERLATHEIBOE—RTEREL TV SBMEEE. SHESRXTHERIT .
S K
DEH2MERZE (HGFEFE. HHRE)
SE3 BN RK
P4 E/ Y (BFREE)
XENEIOL B THEBENERETEL TS,

BHTOTSIVT R
ZHEET UTISRY 3207 —I06 2 DULEERT S FT—VIEIHER, BLUERTITIYBRSND.

F—< 1. OpenMP LB 5t ETOS S35
F—< 2. MPlIZkBHMFEHETOS S35
T—< 3. CUDA [ZKBIFNEHETRI S35

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.
Topic 1: Programming with OpenMP

Topic 2: Programming with MPI
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Topic 3: Programming with CUDA

FE-HERNS

REHKDIIAL—2avBERARBRICEDLSIEDLA T, HRICHEML TV EHEFEB T E5-OIC EABHORRMRICOVNTT
B . FERORAERFAEITI.

FEAORREOEDLYICOVTEEET 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.

BEER B

B RBA. M. BN WER. T0J3305 005

Linear algebra, Calculus, Physics, Fundamentals of computer programming

BEEICETIMESRE

REIZHLT, Xk, TUUMERTHT 5.

Handouts and references will provided as necessary.

SERICETSMEER

ERBR
D2al—2av O AMEERBZEERT L, BRBERODET VI OFEEERT B,

REMDLVI1L—2a 0 HM OGRS HEEHROKRERCER T HLEBIC. BT OHAREDEDLYEEREL. FFROMRFE IR TE

TOYSLOEELE M OB OVNTHRATE, WA T0ISLEERTES,
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
BAROFMEGERHER., RELE— M EOEMS LU IR E
BEEOLR—MRHICKYEHES 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).
ERRR

HERHAR (X fEIB T AL

Non during exam period

ERIREREE

Z0fth
FRNAF—HE~ADIAV I, TRAUME =T 40T KEZIRHEREE (C-203) T
Tel: 0532-44-1028  N#E: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

YINHLR—S
AIT4RTIT—

$E - YHIEERLONE
F—7—k

LEalb—Yayv, ETULY . BB, R—/—avEa—4, HHTOs 530
Simulation, Mathematical modeling, Discretization, Supercomputer, Parallel programming
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(D30530070)#5Ea3 1. =4 — 3 [English in Scientific Communication]

M BEAlEA] BEEOI 21 =4~ —3 32 [English in Scientific Communication]

HMBES D30530070 K45 B BEIRWA &R
BAEEEHA RE EEARIER A3 HEH 1

Bl F RERIFHARIHEL R EIFRRE(2012~) ARER 1~
BAsER BRHRE B EE R D1, D2, D3
B E[N—vFRTE] BH 1=, SANDHU AdarshHiromu Ishii, Sandhu adarsh

FonYog COM_MAS59020

BEOHE

ERMISERTEIMRE - MBI ELGRE N, $&UZ2=7—230PRIFUVOLEFICETIERMLEENZFICDITS,
This course is designed to assist nonnative speakers of English to improve their ability.
BEXORE
(#8 : Prof. Adarsh Sandhu )
Professional Engineer [Z7:5T-®(CIABADHEMEEIZDOWT, 15 BINFER - TEZELT, SRV LERKEBCOOBERKRERRI—FKRD
Hik FWHMXOMELRBAEETTEERMNICHIZDOTS,

[Aims]

This course is designed to assist nonnative speakers of English to improve their ability to (1) write a manuscript for a scientific journal; (2)
give an oral presentation at an international conference; and (3) prepare an effective poster presentation. The students will be asked to give
oral presentations about their research projects, solve English language problems in the physical sciences and engineering and to write a
manuscript for submission to a technical journal based on their graduate research project.

[Structure of the course]
1. Oral Presentation at an International Conference
—Planning: information gathering; time allocation; PowerPoint or view foil?
—Presentation of Slides: style; incorporation of experimental graphs and illustrations.
—Structure of Presentation: Introduction, Experimental, Result, Discussion, Conclusion.
2. Poster Presentation at an International Conference
—Planning: information gathering and organization; contents.
—Layout: size; style; clarity.
—Impact
3. Writing a manuscript for publication in a scientific journal
—Preparation: The concept; information gathering; starting to write.
—Structure: Abstract, Introduction, Experimental, Result, Discussion, Conclusion, References.
—Drawing clear graphs and figures for maximum impact.
—Submission of manuscript: on line/air mail; cover letter; copyright transfer;
replaying to referee’s comments; revising camera—ready proofs; payment of publication fees.
4. General advice
—No text book required. All relevant notes will be distributed during lectures.

[Requirements]
Graduate students from all disciplines with a genuine desire to improve their ability
to communicate in scientific English are eligible to take the lecture course.

Lecturer in charge: Prof. Adarsh Sandhu

[Aims]

This course is designed to assist nonnative speakers of English to improve their ability to (1) write a manuscript for a scientific journal; (2)
give an oral presentation at an international conference; and (3) prepare an effective poster presentation. The students will be asked to give
oral presentations about their research projects, solve English language problems in the physical sciences and engineering and to write a
manuscript for submission to a technical journal based on their graduate research project.

[Structure of the course]
1. Oral Presentation at an International Conference
—Planning: information gathering; time allocation; PowerPoint or view foil?
—Presentation of Slides: style; incorporation of experimental graphs and illustrations.
—Structure of Presentation: Introduction, Experimental, Result, Discussion, Conclusion.
2. Poster Presentation at an International Conference
—Planning: information gathering and organization; contents.
—Layout: size; style; clarity.
—Impact
3. Writing a manuscript for publication in a scientific journal
—Preparation: The concept; information gathering; starting to write.
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—Structure: Abstract, Introduction, Experimental, Result, Discussion, Conclusion, References.
—Drawing clear graphs and figures for maximum impact.
—Submission of manuscript: on line/air mail; cover letter; copyright transfer;
replaying to referee’s comments; revising camera—ready proofs; payment of publication fees.
4. General advice
—No text book required. All relevant notes will be distributed during lectures.

[Requirements]
Graduate students from all disciplines with a genuine desire to improve their ability
to communicate in scientific English are eligible to take the lecture course.
FE-HERE
BEOBERNBRETEETHLELIC, BEORRIOVWTERAERZFLZSEICFELTWKSIL,
Self preparation and review are necessary using handout materials.
BEERBE
Tl
BHEICETAHEEE
HAZOR - EHRIZEDEEAIEZET S,
SEEICHTAIHEEE

ERER
1 BERXPo1—REELCEREL, B OHARICFATESLSITHS,

2. IECL ARSI, BHE, WRNTES,
3. REICLPWIHE, TLELT—Lav i TES,

1. Reading the academic papers written in English and applying them to own researches.

2. Commnunicating with English.

. Writing academic papers and giving presentations in English.

BAEOFHEACERIHR., FELT—FEOEMS LU FHEEE

PLUHELOEBEE, BLUVEZTILELT—av ORETMEOREITL>TEET 5,
A80 mLlE, B:65 mLlE, C:55 mLlE

w

Evaluate comprehensive English performance through the communication with the lecturer and presentations.
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).

ERFER

HEREAR P IC(XAIETH7ELY

Non during exam period

ERIRBREE

ZT0fth

fB=:C-203

Tel: 0532-81-5191 [N#&:5356
e—mail:ishii@ee.tut.ac jp
Rn:C-203

Phone: 0532-81-5191
e—mail:ishii@ee.tut.ac.jp

VINVALR—D

A I4RTI—
FE-HHINFEBREOFM
F—7—F

REE, HEE
English, Technical English
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(D30530090)BA5 1) — 4 — 453 (G) [Excellent Leader for Technology Development(G)]

FMEAEXA] B —4& —45 % (G) [Excellent Leader for Technology Development(G)]

HMBES D30530090 K45 B BIRWA &R
BAEEEHA RE BE HESR £+ HEH 1

Bl F RERIFHARIHEL R EIFRRE(2012~) ARER 1~
BAsER BRHRE B EE R D1, D2, D3
PEHB[OD—TFERT] ZIR BBiE Akihiro Wakahara

rZAV P COM_MAS59020

BEOHE

EHETEEOEMHEZENTEHTE-HOOENELZHAL. RE. BF. BHfTERGLEOEITHGL . REOBROCEERMORIH.
AHULORROCHZOESEIWEGEAMENORKLZOERZETEN. AREOV—F—LLTEHTIAEDEBOLIR—JAVN,
RENDEEZBIIRET D,

Cultivating the leadership with high aspirations for solving various global problems, creating new industries, and the progress of science and
technologies.

BEORE

HEOHRRALGENBHETHREARD)—F —ELTERTDIAMICRLELRETHS, TDA, BEIBEICIDILOBEREVNEH R THES
HRERLIZY—F—  ERELEEDSRRAD)—F—%EER . FRELVBEL, EXREEE>ERABRMOLILHEMZRIE. EDSR XL
HRERGERRBD—F—LLTEHT HLEDFRECH, SN AIZEME . IRBICHFIIH FLEERBCERNGER. RU. &L
EOEENECERTRERABRIMYANTRETHD,

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.

FE-#EAR

EEMB

BLERIETIMRER

SERICETOIMEEHR

ERBE

RR)—FELTEERTHADIEDOLVRE., kAN REH. BAROEELL (MR, BE, BF. tSB2OELFIHELT. BE
DEMMZERHSWERMTREORR, FRLSVATL EEBRNORH. AXHROREOREOEDSLLE  HRLALEREENER
TELMRMAR)—F . EXEEXZLRMOMARIBEELLTRERAIREEHOER, BIC. J—FLLTOBVELEIDEE,

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.

BARO M EGERHR., RELR— M EOEMS LU IR E

BHEER. XA—/—) =4 —BICAHLLLR—FDIRE THFET S,

A:80m Ll L. B:65mEE. C:55mELE,

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).

EHIEER

LR—+TEE

By report

EREBREE

Z Dty

DINVALR—D

FI24RF7I—

FE-BEIZBREDOAE

F——F
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(D30530010) 5t & 4555 I [Cutting—Edge Interdisciplinary Research 1]

MBalExa] SeinAt & 455 I [Cutting-Edge Interdisciplinary Research 1]

HMBES D30530010 K4 B BEIRWA &R
BAEEEH RE BE HESR £+ HEH 1

Bl F RERIFHARIHEL R EIFRRE(2012~) ARER 1~
BAsER BRHRE B EE R D1, D2, D3
HEZE[N—vFRE] ZR BEE =M F18A Akihiro Wakahara, Kazuaki Sawada

FonyYog COM_MAS59020

BEOHE

RE.BF BNBEELEDOELICLIURIERE, CNICHIETIEERMOBIE . AXHHRLORKEBOREOESLELFESI-H. ThTHh
DEMDBFITRITHEHMNE - BREMESEHILET, HLGEM - BEORIEARDLNATINS,
ABEERTIE. LD DO EIFHMTDOERLEAERMDOEE - EBZELT. ENHFHREOLEMHPHLES-EDIIITHE -FAREEDINEN
BE WEGHMREZSFEAMNET S,
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.
BxORE
1. BRIAAT R

BPEHEBLUTRNA Y —HENZEBELBEATELITL, —A— AOKRDIBEEZTILREIC, ZBEEIPELOBERZEETSH, L
T, B& £PiE EBEEAEHET ZREEACRELGN)F1TLEUTICRESN-RAENSBIRLTERET %,

1) CMOS LSIEiflf: (1 ) TORBMOERE, (i )LATIRREHRMOERE, i)/ Syr—I8iM

() TREREMOERE: LS| TOEREMOAPFRELT, R S ERDERMNSIED LSI DOz—/ LB TIELMEFLHT- DVD £
EL CMOS TOERDAA—DFDHL , RITTORDOEFRHAM, CMOS AL, CMOS TALRDEAMNLTA, BLUEHTAL
ZAEMDOBIEBNT D, ChdITEY CMOS TOERBMDEREZE A ELBMET S,

(il ) LA T MR EH AT D EHE : CMOSLSI EET O+ R EF YT DEEBES SUHHBEDBEREEY, YRN\I—VOHREABITHETHA
VIL—IVEBRT S, SOICEBERDS-OLAT I G- DEREEZEITI,
HEAREBOSUORELRLOLAT IR EEBEEBOF YT L AT IMRENHED SIS,

(iii) X7 — D8 - LSI /8 —URETDERASIRO T, /v —UHREOES, 70+ X, EREM, #H, Bk, EXEE BH
ICEDHHES, FEECOVTHIEERPAT 5. RRICEFDOVATLRER Ny —I2DNTERRT 5, BEES MEICIREH EE
ERDD,

2) £7F&1L RF MEMS $5ifif : RF SRSt E T O EREL £ FE1E RF MEMS &0+ X
RF MEMS(Micro Electro Mechanical System)l&, & &K (XA VDK OIY ) 28I MEMS i EICALI- DT, #EDOSEKEHME LE
DHERECHHALGS AT LAEER TEDLAHEN 2WDT/NNARELT, SEOERMNEEINTVS, A EBETIE, BRKEIE—KESEZZAH
WML ELTS BRI LA EELE D RENKEL TMEMS JOEABKMIDSHRBESHTOERNLEZFONH - HifizE 5 5,
&£7%51E RF MEMS 85& 70+ XTI, (i )MEMS &E&ETO0EXDME, (ii )RF MEMS switch D#&i, (iii) Capacitive shunt switch D& {EL
TOEADQFEE, IO TREDHRAZEHTERT S,

3tV VAT LBER M (EEETE) (i) AFR (i)t RybT—oR

Ci) AR (BR) o VIO RTLDOER, vV T RTLEBEDZO DMRAAS AT LEM, £y T—IHMIZDOLTA
PSS E1TO. BHIELT CD R TUAUAASERY LI, £ 0 B OREBEM, SHELERM, EGROBRHTICOVNTHESRT
%, FHRAH VAT LDN—RIT7HIM, VI 7HRITRVERE SR T—IHISOVNTERT S, BRI RybT—412D
WTI, BHIELT ZigBee DIBNEITI RBEDZTHICEVE VIV IVRATLADOEBMEEIZDVWTERBERD, M#ELHDHEEEN
5%,

(i)Y RINT—IR (BHEETE) Y RINT—HDEBEND, 7T)r—Lav Y AR-REBRENM DERICE I oY RYLT—
DEE BEUIRILF— N—ARREIMICWVVEE 2REEBLIZERLTEICKY, RubT—00RAI LUV TV RATLOEBME
BITOWTEREFED, MEFLHIIEEFANET D,

)BT ORT LABEERM L VI TR (EE)

C EEELTHUISEEEFERALETOYSLDOEEERERBLT, LoV P RTLADBEIZRELY I 7 DEERITEE SN, B8
TS LDA—T 4 hn, CPUR—K ETEIMESER2ETO—ENTOLRAZARBRTHIEICKY, $AHY IR IZTRED-HDEBEE
BEEBT S, ChITkY, HAHYIRITTDERD—EDRNEFEMBTESLLSIZHY, FHIRXITEED CPU R—FRICELERKLIZT
OYSLEEBESERIENTEDLSIZHS,

5)RAYOILYMAZ I RERBERHRETOERE |

IA(HYOILHPOZSREFERBOBEEMNSIREY, FERTNARX, BAMET+S2LER, FLTREALRDHS CMOS T4T4)LE
BAEEIEY YELTUL ZEIEHITRAATOD CAD FHFEL TR FERITEND, V1 XPHFRTAD I EELTRIEIZN T 5 EEE
FROBILEHNET D,
AI—R([FIMIAHOIL IO Y REBRIPEHRTORERE 11LEHICBIET HERVIBLLERNZ DN,
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6)YAVOIL YA REREIMFITOER T

THAY/ T4 EBREREBROBNANSIBEY, TNARADETIL, BEXRULETUTEE, ZLTIKERSNEIFRTUTRBGEEE
Ev LTI FERIFRATH CAD EAZEL THAFEICEND, 71 X0ISRTOV /M EELTRRISH T HERERODHE
ZHWET S,
ARIA—RETIA/IOTL IO Y REBEEBHRETOER 1EEBITBIBET DELVIBLCERAZLND,

7) AVTIOIVME Y ORBERE 2BREEPI-R(RBREOMEL, FRKEEIAFT)

F1HE SEARRTEELFNFEOMEICEVEEN AL TISIVMUYFYTERIC, BESBREICELIETORBLMRMRE
DEREBNL, LU TBERRICEYREL S FITORBEEELZERT D, £, ChoZ2BLTESTREOLERPHLES-LD
FSITHAREEDDREN GE, LV VT T—FRTIMICREGHMREES,

20 B - SHEBRMETOLRREELRE L8] THTTL, SEEREBSLMESTACETIERERD, [EREREIISIBL0EM
HETIEOREDREERET SR MEMEY LTS,

8) ATNARTLADEREEE &Pa—X (EREDHEL RAER4BFT)

TARTUA  RBECHASTICANLAEIIIORET RARTLAORERHROELEBNL., RELBELERT L, FAT /AR
FLAERTOERREERZILIMOZ IR EHBEMRFATIT. AT NARIIIOT LA DBELER S ECBETIERERSD.
TRETNAREEBKIMT 1L TELOFMAFIOMEDOWREREZREIT2RBEMEY LTS,

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.

FPE-H#EAR

BEEMA

EfROEMTEE
HEEBICEHITIHEER
DEICELTXH, T eiRm
SERICHISMEER

37 4=F -3

HXROEMDHFICFALCESIMRBEERAMNSHRAL BEDOLEVWHED)—FLELTEET 54, EXFOLIMEMEBBNICET. ChER
VRAATHLLW A HEUYRKES BHRE NDEE. RGN >-0BFORMERKE. V-4 LLTES. EMTEIAMELLEREZFICOT
%

Cultivating the ability of technological fusion having wide ranges of scope.

BAROFEMmECEHARR., BELR—MEORMSLUFTMmEE

LRBESNTLLER, EENS. 4DLULEEERL. RBEEICEDLLILR—MRHETEETS

A80 mLlE, B:65 ML, C:55 mLlE

Grades will be based on reports.

A: 80 points or higher (out of 100)
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B: 65 points or higher (out of 100)
C: 55 points or higher (out of 100)
EHEER

LR—hTEhE

By report

E R B

ZOfth

FRENAYF—BEBADIAV AL TRAUME T—F—AAR I\ —UHHEE (C-203) E T
Tel: 0532-81-5116  N#R:5346

e—mail:office@batonzone.tut.acjp

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

DTIHhLR—D

http://www.batonzone.tut.ac.jp/

A I4RTT—

FE-BEIZBREOAE

F——F
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(D30530020) 4 ik & 485 5@ II [Cutting—Edge Interdisciplinary Research 2]

FMEAEXA] e iRt & 455 I [Cutting—Edge Interdisciplinary Research 2]

HMBES D30530020 K45 B BEIRWA &R
BAAEHA BE EERRFER & Bl 1
BEENE AERTEMERE T L EIFETE012~) HEER 1~
BAREEE ERHE BAFBER D1, D2, D3
BLHEN—TFRT] thig 7t JbiE 5%, B B A Shigeki Nakauchi, Michiteru Kitazaki, Tetsuto Minami
Fonyvyg COM_MAS59020

BE£0BHE

NS DEBAMBOBELZEL T o BN O EIREAMAIEIC OV TERBNAE LA EZRERICDTD,

The goal of this course is to understand practical knowledge and methodology about advanced-applicative aspect of sensing technology
through the lectures of basic neuroscience.

BxORE

R ZOEBMBOERLELC, LIV EMOERHERMAIEICOVWTRBMMBLEAZRESICDOTS, KR RICHEET SR
HRHNZOEBME(Z1—0OY EREESR KINEEE, BlieA A—D0 0 %) BLURRERBGKEHAIICE I 2 E R ME (BRI DR
B EREEEM. TRBK. MREBE) ITOVTHEREITI. T MREAV ARG 27— AR RORFHRE DI, Rtk
WAV RTI—AARDREMEME TS5, BH. EEOFTREEDLA U2 T—RITHNGIS BREEDD,

AyTa—)L

F1E FEEUE-WR

F2 RABHERPOFR B AT ERDIC

¥£3% BETNORE EZREEEM. TRRK

$4E PREDEORT L ERMLEE

$58 PEHETBEVATL ANZXLEETIL

%6 BEUATL RIFFROMNE

$£7# SIELEHBOVATLBETOMEALL

FE8HE A AT —AMEDORLN: MREE Iz R T LERIDIC

The goal of this course is to understand practical knowledge and methodology about advanced—applicative aspect of sensing technology
through the lectures of basic cognitive neuroscience.

: Introduction

: Cognitive Neuroscience methods (brain imaging)
: Electroencephalography (EEG)

: Object recognition

: Learning and memory

Emotion

: Attention and consciousness

: Brain machine interface (BMI)

FE-EERE

N TR WN =

BEE®A
EIERS AT LY
EamiFR- R PR
BEEICETIMRER
BE., BHERTT D,
SEBICHTHHRER

ERBE

(1) REHBRZICONT, LB EMAEEERS T 5,

(2) B VT LRMARBRHEOMEEEDVEDTHAMBR A 27 —R T DOVWTEREL, BLOMEDAHMEMEREEZONEELS
12755,

1) To understand advanced-interdisciplinary field of cognitive neuroscience.

2) To understand brain—-machine interface (BMI) to develop your study to advanced-interdisciplinary field.
BARO M EGERIHR., RELE— M EOEMS LU IR E

BEOLR—MRHEICKYEHET 5,

A80 mLLE, B:65 RLLE, C55 mELE

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

A: 80 or higher (out of 100 points).

B: 65 or higher (out of 100 points).

C: 55 or higher (out of 100 points

EHIEER

LR—hTEfE
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By report

EREBREE

T

BmEA
ILYba=YREimREFIRRT
minami@tut,jp

DTIHhLR—D

FI24RTT—
BERE . e—mail THZITFITET,
FE-BEIEHREOXE

F—7—F
A, ERAENARIRRLIZ . K. —2—0A4A—D 4 BCI/BMI
brain, cognitive neuroscience, electroencephalography(EEG), neuroimaging, BCI/BMI
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(D30530110) % ik & 485 5@ L [Cutting—Edge Interdisciplinary Research 3]

FMEAEXA] S inRt & 4% R I [Cutting—Edge Interdisciplinary Research 3]

RRAES D30530110 X4 B BRWE
BAEEEHA RE EEARIER £+ HEH
Bl F RERIFHARIHEL R EIFRRE(2012~) HEER
LEET BYE R
PEHB[OD—TFERT] AH 1= Hiromu Ishii

Fonyvy

ER
1

~

D1, D2, D3

BEORE

BEORE
FE-EERE

BER B

YR ECETIHEEE
SERICETIHEEE
ERER
RAEOFmE(EHRER, BELR—MEOREMNE L UFEHELE
EHRR

LR—FTEHE

By report

TR SR ER A

Z0tth
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Syllabus

International Doctoral Degree
Program
(2016-Fall Term and 2017-Spring Term )



International Doctorial

Degree Program

Mechanical Engineering



Doctorial Program Mechanical Engineering

Code No. Subject Name

D51010060  Ethics of Researcher 168
D51010010 Advanced Seminar on Mechanical Engineering 1 169
D51010020 Advanced Seminar on Mechanical Engineering 2 170
D51010050 Seminar on Interdisciplinary Research 171
D51030010 Advanced Mechanical Systems 173
D51030020  Advanced Production Processes 175
D51030030 Advanced Manufacturing Processes 177
D51030040  Advanced Materials Science 179
D51030050 Engineering of Intelligent Robotics 181
D51030090 Advanced Systems and Instrumentation Engineering 183
D51030070 Advanced Energy Engineering 185

D51030080 Advanced Environmental Engineering 187



(D51010060)Ethics of Researcher

Subject name Ethics of Researcher

Schedule number D51010060 Subject area Advanced Mechanical Required or Required
Engineering elective

Time of starting a course Fall1 Day of the week,period Wed.1~1 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 1~1

Department Offered Mechanical Engineering Beggining grade D1

Charge teacher name kyoumu iinkai fukuiintyou, Kunihiko Hara, Miki Ueno

Numbering

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 in e-learning

2nd — 6th week: 2nd — 7th modules in e—learning

— 7th week: Discussion with supervisor

8th week: Examination

e—learning

1st module: Research Misconduct

2nd module: Ethical Issues in the Management of Data in Engineering Research

3rd module: Responsible Authorship

4th module: Ethical Issues in the Peer Review and Publication of Engineering Research
5th module: Collaborative Research in Engineering Fields

6th module: Whistleblowing and the Obligation to Protect the Public

7th module: Managing Public Research Funds

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
Examination
Details of examination

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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(D51010010)Advanced Seminar on Mechanical Engineering 1

Subject name Advanced Seminar on Mechanical Engineering 1

Schedule number D51010010 Subject area Advanced Mechanical Required or elective Required
Engineering

Time of starting a course Year Day of the week,period Credit(s) 4

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Mechanical Engineering Beggining grade D1

Charge teacher name 1kei kyomu Iin—-S

Numbering

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

Non 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

Subject name Advanced Seminar on Mechanical Engineering 2

Schedule number D51010020 Subject area Advanced Mechanical Required or Required
Engineering elective

Time of starting a course Year Day of the week,period Intensive Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 2~

Department Offered Mechanical Engineering Beggining grade D2

Charge teacher name 1kei kyomu Iin—-S

Numbering

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

Non 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

Subject name Seminar on Interdisciplinary Research

Schedule number D51010050 Subject area Advanced Mechanical Required or elective Required
Engineering

Time of starting a course Fall Day of the week,period Mon.3~3 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 2~

Department Offered Mechanical Engineering Beggining grade D2

Charge teacher name 1kei kyomu lin—S, kyoumu iinkai fukuiintyou

Numbering

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

Non during exam period

Details of examination

Other information
Reference URL

Office hours

-171-




Relations to attainment objectives of learning and education

Key words
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(D51030010)Advanced Mechanical Systems

Subject name Advanced Mechanical Systems

Schedule number D51030010 Subject area Advanced Mechanical = Required or Elective
Engineering elective

Time of starting a course Spring Day of the week,period Mon.2~2 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Mechanical Engineering Beggining grade D1

Charge teacher name Shozo Kawamura, Tadaharu Adachi, Yoshinori Takeichi, Tomohiko Ise

Numbering

Objectives of class

The class aims to give advanced knowledge on solid mechanics, vibration engineering or tribology.

Contents of class

Prof. S. Kawamura

From 01 to 04 week

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.

Prof. T. Adachi

From 05 to 8 week

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.

Associate Prof. Y. Takeichi

From 9 to 12 week

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.

Lecturer T. Ise

From 13 to 15 week

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 and simulation of vibration are
understood through discussion based on the presentations.

Topics: Vibration engineering, Vibrarion data analysis, Fluid film lubrication and so on.

Self Preparation and Review

Related subjects

Fundamental knowledge on solid mechanics, vibration engineering or tribology.
Notes for textbook

Handouts will be prepared

Notes for reference

Goals to be achieved

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

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

Examination

Z0ith

By report

Details of examination

Other information

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
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I ask us by E-Mail
Relations to attainment objectives of learning and education

Key words
I solid mechanics, vibration engineering, tribology
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(D51030020)Advanced Production Processes

Subject name Advanced Production Processes

Schedule number D51030020 Subject area Advanced Mechanical  Required or elective Elective
Engineering

Time of starting a course  Fall Day of the week,period Mon.2~2 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Mechanical Engineering Beggining grade D1

Charge teacher name Ken—ichiro Mori, Takayuki Shibata, Yohei Abe

Numbering

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)
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

7th week: Plasticity, elastic—plastic finite element method

8th week: Finite element method for plastic deformation

(T. Shibata)

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)

Notes for textbook

Handout

Notes for reference

(T.Shibata) 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 I 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)

Evaluation of achievement

Reports of every week : 100% (K. Mori and Y. Abe)

Written report : 100% (T. Shibata)

Examination

Z 0t

By report

Details of examination

Other information

Ken—ichiro Mori: room D—606, extension number: 6707, e—mail: mori@me.tut.ac jp
Yohei Abe: room D-604, extension number: 6705, e-mail: abe@me.tut.acjp

Takayuki Shibata: room D-605, extension number: 6693, e—mail: shibata@me.tut.ac jp
Reference URL
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http://plast.me.tut.acjp/index.eng.html (K. Mori and Y. Abe)

http://mems.me.tut.acjp/ (T. Shibata)

Office hours

Monday (K. Mori and Y. Abe)

Anytime during regular working hours. Contact me by email before coming if possible. (T. Shibata)
Relations to attainment objectives of learning and education

Key words
K. Mori and Y. Abe: forming processes, solid mechanics, finite element method // T.Shibata: micro/nanomachining, MEMS/NEMS
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(D51030030)Advanced Manufacturing Processes

Subject name Advanced Manufacturing Processes
Schedule number D51030030 Subject area Advanced Mechanical Required or Elective
Engineering elective

Time of starting a course Spring Day of the week,period Tue.2~2 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject 1~
grade

Department Offered Mechanical Engineering Beggining D1
grade

Charge teacher name Masahiro Fukumoto, Toshiaki Yasui, Masanobu Izaki, Seiji Yokoyama

Numbering

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 materials1 = 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 Rosenqvist Publisher | Tapir Academic Press Publish year 2006
Reference2 Book title Growth and Transport in Nanostructured Materials: The Fundamentals of | ISBN 3319246704
PVD, CVD and ALD
Author Angel Yanguas—Gil | Publisher Springer Publish year 2015
Reference3d Book title Solid State Physics ISBN 0123850304
Author Giuseppe Grosso, Giuseppe | Publisher Academic Press Publish year 2013
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.

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.
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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 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

ZOfth

By report

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

Subject name Advanced Materials Science

Schedule number D51030040 Subject area Advanced Mechanical Required or elective = Elective
Engineering

Time of starting a course  Fall Day of the week,period Fri.2~2 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Mechanical Engineering Beggining grade D1

Charge teacher name Hiromi Miura, Yoshikazu Todaka, Masakazu Kobayashi

Numbering

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)(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

Self Preparation and Review

Self Preparation and Review are essential.

Related subjects

B3 #D# ¥ LT (Materials and Processing in Mechanical Engineering), #1##32{t=

B4 #MEMEEME IR, & 5 (Structural Materials), £ %I 24T

M1 MR, #EBEEESIE T 2435 (Advanced Materials Function Control Engineering)

Notes for textbook

The text for lecture is distributed.

Referencel Book title Recrystallization and related annealing phenomena ISBN 9780080441641
Author F.J.Humphreys and M.Hatherly Publisher Elsevier Publish year 2004
Reference2 Book title Materials Science and Engineering: An Introduction, 8th Edition ISBN 9780470419977
Author William D. Callister, David G. | Publisher John Wiley and | Publish year 2009
Rethwisch Sons
Reference3 | Book title | #MBDEZFETE <1> - <4 ISBN 9784563067120
Author W.D. F+!)XZ— (&), Wiliam D.Jr. | Publisher R Publish year | 2002
Callister ([R%), AF B & BN

Notes for reference
SEE4
ZBAITTUTIIZEI)—X 2 MElE), Z5H5S SAHH ZBEE, LR HEEE, ISBN:978-4254236927, HiAR%E: 2000

BEES

ELITTUTINIHEIY—X 3 FRBES), SEL NHIA RHER BHE, i WAEE, ISBN:076-4254236034, ML
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

O N DNWN =

. Propose heat treatment and deformation process for control of microstructure and properties
Evaluation of achievement
Evaluation of results : intermediate reports (50%)and term—end final report (50%)
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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

ZOfth

By report

Details of examination

Other information

Reference URL

<Miura> http://str.me.tut.acjp

<Kobayashi> http://str.me.tut.acjp

<Todaka> http://martens.me.tut.acjp/

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

Subject name Engineering of Intelligent Robotics

Schedule number D51030050 Subject area Advanced Mechanical
Engineering

Time of starting a course Spring Day of the week,period Thu.3~3

Faculty Graduate Program for Doctoral Degree

Department Offered Mechanical Engineering

Charge teacher name Takanori Miyoshi, Shigenori Sano, Tomoaki Mashimo, Kaiji Satoh

Numbering

Required or
elective
Credit(s)
Subject grade
Beggining
grade

Elective

D1

Objectives of class

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

Contents of class

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

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 Robotics and | ISBN
Autonomous Agents series)
Author Roland Siegwart and Illah R. | Publisher MIT Press Publish year 2004
Nourbakhsh

Notes for reference

Goals to be achieved
(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
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

By report

Details of examination

Other information

Takanori Miyoshi, D—509, 6698, miyoshi@me.tut.ac.jp
Shigenori Sano, D407, 6677, sano@me.tut.acjp
Tomoaki Mashimo,7242 mashimo@eiiris.tut.ac jp
Reference URL

Basic knowledge on robotics and control are required.
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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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(D51030090)Advanced Systems and Instrumentation Engineering

Advanced Systems and Instrumentation Engineering
D51030090 Subject area Advanced Mechanical Engineering

Subject name
Schedule number
Fall Day of the week,period Tue.2~2
Graduate Program for Doctoral Degree

Mechanical Engineering

Chiyu Sho, Naoki Uchiyama, Tetsuo Miyake

Time of starting a course
Faculty

Department Offered
Charge teacher name
Numbering

Required
elective
Credit(s)

Subject grade

or Elective

Beggining grade D1

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: Nonlinear least square

7th week: 3D shape reconstruction
8th week: Function fitting

9th week: Various application of fitting
10th week: Pattern classification
Lecturer: Miyake

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 sighal 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 Applications

ISBN

978-1-84628-
954-5

Author Yoshiaki  Shimizu, Publisher

Rafael Batres

Zhong Zhang, Springer

Publish year

2007

Reference2 Book title Nonlinear Control of Engineering Systems: A Lyapunov—Based Approach

ISBN

0-8176-4265-X

Author W. E. Dixon et al. | Publisher | Birkhauser

Publish year

2003

Reference3d Book title Nonlinear Systems, 3rd Ed.

ISBN

0-13-067389-7

Author H. K. Khalil

| Publisher | Prentice Hall

Publish year

2002

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.
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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

By report

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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(D51030070)Advanced Energy Engineering

Subject name Advanced Energy Engineering

Schedule number D51030070 Subject area Advanced Mechanical Required or Elective
Engineering elective
Time of starting a course Spring Day of the week,period Fri.4~4 Credit(s) 2
Faculty Graduate Program for Doctoral Degree Subject 1~
grade
Department Offered Mechanical Engineering Beggining D1
grade

Charge teacher name Takashi Suzuki, Yuji Nakamura

Numbering

Objectives of class

The aim of the present lecture is to understand the basic equation governed by the combustion system (known as “complex” physics), and how
to simplify to predict the phenomena.

Contents of class

*Introduction : (2 weeks)

Classification of combustion

Introduction of basic equation

Ways to a simplification

*Chemical reaction —chemical 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— (2 weeks)

Definition of delay time

Frank—-Kamenetskii’ s theory

*Premixed flame theory —chemical system with transport effect (1); chemical-controlled- (3 weeks)
Rankine—Hugoniot equation

Premixed flame structure

Prediction of burning rate (asymptotic analysis)

Instability analysis

*Diffusion flame theory —chemical system with transport effect (2); transport-controlled— (4 weeks)
Mixture fraction analysis

Fendell curve

Burke—Schumann flame theory

Droplet combustion (B-number theory for heterogeneous combustion)

*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.0. Hirschfelder, C.F. Curtiss, | Publisher John Wiley and | Publish year 1954
R.B. Bird Sons
Reference2 Book title Combustion Physics ISBN
Author C.K. Law Publisher | Cambridge University Press Publish year 2006
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
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

-185-




50%: assignments (several assignments are requested during the term), 50%: final exam.

[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

Examination

Details of examination

Final exam will be interview style (oral examination): it could be written exam according to the number of students.
Student can bring any printed items during examination.

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
combustion analysis, combustion theory
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(D51030080)Advanced Environmental Engineering

Subject name Advanced Environmental Engineering

Schedule number D51030080  Subject area Advanced Mechanical Engineering Required or Elective
elective

Time of starting a course  Fall Day of the week,period Thul~1 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Mechanical Engineering Beggining grade D1

Charge teacher name Akiyoshi lida, Nobumasa Sekishita, Hideki Yanada

Numbering

Objectives of class

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

The class is given by Proflida (first five weeks), Prof.Sekishita (second five weeks), and Prof.Yanada (last five weeks).

1st to 5th weeks:
In the first five lectures, students will learn about the technology of wind turbines and renewable energy.

Lecture 01: Explain basic problems of environmental and renewable energy.

Lecture 02:Study about fundamental and problems of wind turbines

Lecture 03:To understand the limitation of wind turbine, we will discuss about Betz’' law.
Lecture 04:Learn about Actuator Theory to design wind turbines.

Lecture 05: Introduce the recent technology of wind turbines.

6th to 10th 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.

11th 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.

Self Preparation and Review

Please read handouts before the lecture.

Please read your notes again for review of lecture.

Related subjects

Hydrodynamics

Notes for textbook

Prof.lida: Printed materials are given.

Prof.Sekishita: English technical papers are used.

Prof.Yanada: English technical papers are used.

Notes for reference

Goals to be achieved
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.
Evaluation of achievement

Report 100%

Examination

Z0ih

By report

Details of examination

Other information

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:
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office:D—309, extension: 6668, e—mail : yanada@me.tut.acjp
Reference URL

Proflida: http://aero.me.tut.ac.jp

Office hours

Prof.lida: 13:00~15:00 on Monday

Prof.Sekishita and Prof.Yanada: Inquire this of the lecturer by e—mail.
Relations to attainment objectives of learning and education

Key words
Fluid dynamics
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International Doctorial

Degree Program

Electrical and Electronic

Information Engineering



Doctorial Program Electrical and Electronic

Code No.

D52010060
D52010020
D52010030
D52010050
D52030010
D52030020
D52030030
D52030040
D52030050
D52030060
D52030070
D52030080
D52030090

Information Engineering

Subject Name

Ethics of Researcher

Seminar on Electrical and Electronic Information Engineering 2
Seminar on Electrical and Electronic Information Engineering 3
Seminar on Interdisciplinary Research

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

189
190
191
192
193
194
195
196
197
199
200
202
203



(D52010060)Ethics of Researcher

Subject name Ethics of Researcher

Schedule number D52010060 Subject area Advanced Electrical and Electronic = Required or Required
Information Engineering elective

Time of starting a course Fall1 Day of the week,period Wed.1~1 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 1~1

Department Offered Electrical and Electronic Information Engineering Beggining grade D1

Charge teacher name kyoumu iinkai fukuiintyou, Kunihiko Hara, Miki Ueno

Numbering

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 in e-learning

2nd — 6th week: 2nd — 7th modules in e—learning

— 7th week: Discussion with supervisor

8th week: Examination

e—learning

1st module: Research Misconduct

2nd module: Ethical Issues in the Management of Data in Engineering Research

3rd module: Responsible Authorship

4th module: Ethical Issues in the Peer Review and Publication of Engineering Research
5th module: Collaborative Research in Engineering Fields

6th module: Whistleblowing and the Obligation to Protect the Public

7th module: Managing Public Research Funds

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
Examination
Details of examination

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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(D52010020)Seminar on Electrical and Electronic Information Engineering 2

Subject name Seminar on Electrical and Electronic Information Engineering 2
Schedule number D52010020 Subject area Advanced Electrical and Required or Required
Electronic Information  elective
Engineering
Time of starting a course Year Day of the week,period Intensive Credit(s) 4
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Electrical and Electronic Information Engineering Beggining grade D1
Charge teacher name 2kei kyomu Iin—-S
Numbering

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

Non 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

Subject name Seminar on Electrical and Electronic Information Engineering 3
Schedule number D52010030 Subject area Advanced Electrical and Required or Required
Electronic Information = elective
Engineering
Time of starting a course  Year Day of the week,period Intensive Credit(s) 1
Faculty Graduate Program for Doctoral Degree Subject grade 2~
Department Offered Electrical and Electronic Information Engineering Beggining grade D2
Charge teacher name 2kei kyomu Iin=S
Numbering

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

Non 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

Subject name Seminar on Interdisciplinary Research

Schedule number D52010050 Subject area Advanced Electrical and Electronic = Required or Required
Information Engineering elective

Time of starting a course  Fall Day of the week,period Mon.3~3 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 2~

Department Offered Electrical and Electronic Information Engineering Beggining grade D2

Charge teacher name 2kei kyomu lin—=S, kyoumu iinkai fukuiintyou

Numbering

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

Non 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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(D52030010)Advanced Electronic Materials 1

Subject name Advanced Electronic Materials 1

Schedule number D52030010 Subject area Advanced Electrical and Electronic = Required or Elective
Information Engineering elective

Time of starting a course Spring Day of the week,period Wed.4~4 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Electrical and Electronic Information Engineering Beggining grade D1

Charge teacher name Mitsuo Fukuda, Hironaga Uchida, Toshiaki Hattori, Yuichi Nakamura

Numbering

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

Regular Class

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

Subject name Advanced Electronic Materials 2

Schedule number D52030020 Subject area Advanced Electrical and Required or Elective
Electronic Information Engineering  elective

Time of starting a course Fall Day of the week,period Thu.3~3 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Electrical and Electronic Information Engineering Beggining grade D1

Charge teacher name Atsunori Matsuda, Toshiaki Hattori, Takeshi Ishiyama, Hiroyuki Takagi

Numbering

Objectives of class

Objectives of this subject are to understand the fundamental 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 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

Referencel Book title Fuel Cells ISBN 9781461457848
Author Klaus—Dieter Kreuer | Publisher | Springer Publish year | 2013

Reference2 Book title Solid State lonics for Batteries ISBN 9784431249740
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

Non during exam period

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.ac jp

Electrodics; Toshiaki Hattori : thattori@ee.tut.ac.jp

Photonics; Takeshi Ishiyama: ishiyama@ee.tut.ac.jp

Spin electronics: Hiroyuki Takagi : takagi@ee.tut.ac.jp

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

Subject name Advanced Electrical Systems 1

Schedule number D52030030 Subject area Advanced Electrical and Electronic = Required or Required
Information Engineering elective

Time of starting a course Fall Day of the week,period Mon.2~2 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Electrical and Electronic Information Engineering Beggining grade D1

Charge teacher name Hirofumi Takikawa, Yoji Sakurai, Naohiro Hozumi

Numbering

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.

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

Self Preparation and Review

Related subjects

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)

Notes for reference

Goals to be achieved

Evaluation of achievement

Marks are based on reports(100%)
Examination

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
Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D52030040)Advanced Electrical Systems 2

Subject name Advanced Electrical Systems 2

Schedule number D52030040 Subject area Advanced Electrical and
Electronic Information Engineering

Time of starting a course Spring Day of the week,period Wed.2~2

Faculty Graduate Program for Doctoral Degree

Department Offered Electrical and Electronic Information Engineering

Charge teacher name Yoshiyuki Suda, Ryoji Inada, Yoshinobu Murakami

Numbering

Required or
elective

Credit(s)

Subject grade
Beggining grade

Elective

D1

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.

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)
Self Preparation and Review

Related subjects

Basic electrical power engineering course is prerequisite.
Notes for textbook

Materials will be prepared by the lecturer.

Referencel Book title Fuel Cell Systems Explained ISBN
Author J. Larminie and A. Dicks | Publisher | Wiley Publish year

Reference2 Book title Lithium lon Batteries: Science and Technologies ISBN
Author M. Yoshio, R.J. Brodd and A. Kozawa | Publisher | Springer—Verlag Publish year

Reference3 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%).
Examination

EHHREEM

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

Subject name Advanced Microelectronics 1
Schedule number D52030050 Subject area Advanced Electrical and Required or Elective
Electronic Information  elective
Engineering
Time of starting a course Spring Day of the week,period Wed.1~1 Credit(s) 2
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Electrical and Electronic Information Engineering Beggining grade D1
Charge teacher name Kazuaki Sawada, Yasuhiko Ishikawa, Hiroto Sekiguchi, Kazuhiro Takahashi
Numbering

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.
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

¢) 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
Notes for textbook

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.

Evaluation of achievement

Reports (100%)

Examination

ZOfth

By report

Details of examination

Other information
K.Sawada (C-605)
sawada@ee.tut.acjp
ext. 6739

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

K. Takahashi (C-406)
takahashi@ee.tut.ac.jp
ext. 6740

Reference URL
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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.

Relations to attainment objectives of learning and education

Key words

-198-




(D52030060)Advanced Microelectronics 2

Subject name Advanced Microelectronics 2
Schedule number D52030060 Subject area Advanced Electrical and Required or Elective
Electronic Information  elective
Engineering
Time of starting a course Fall Day of the week,period Tue.2~2 Credit(s) 2
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Electrical and Electronic Information Engineering Beggining grade D1
Charge teacher name Akihiro Wakahara, Hiroshi Okada, Takeshi Kawano
Numbering

Objectives of class

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

Contents of class

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

Notes for textbook
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

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.

Evaluation of achievement

Achievenemt of lectures of the case study, and writing research reports.

Examination

By report

Details of examination

Other information
Before choosing a sub—course, contact to following professors

Akihiro Wakahara:C-608 wakaharalat]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

Office hours

As needed. It is preferable to make an appointment in advance.
Relations to attainment objectives of learning and education

Key words
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(D52030070)Advanced Information and Communication Systems 1

Subject name Advanced Information and Communication Systems 1
Schedule number D52030070 Subject area Advanced Electrical and Required or Elective
Electronic Information  elective
Engineering
Time of starting a course  Spring Day of the week,period Mon.2~2 Credit(s) 2
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Electrical and Electronic Information Engineering Beggining grade D1
Charge teacher name Takashi Ohira, Hideyuki Uehara, Keigo Takeuchi
Numbering

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.

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

Course 2:
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— 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

Examination

Details of examination

Other information

For e-mail address information, visit http://www.comm.ee.tut.acjp/
Reference URL

http://www.comm.ee.tut.ac jp/

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

Subject name Advanced Information and Communication Systems 2
Schedule number D52030080 Subject area Advanced Electrical and Required or elective Required
Electronic Information
Engineering
Time of starting a course Fall Day of the week,period Mon.3~3 Credit(s) 2
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Electrical and Electronic Information Engineering Beggining grade D1
Charge teacher name Shuichi Ichikawa, Masaya Tamura
Numbering

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.

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 assighments.

Attendance to all lectures is compulsory; the absence without permission will result in a substantial penalty.

Examination

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.ac.jp/ 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

Subject name Methodology of R & D
Schedule number D52030090 Subject area Advanced  Electrical and = Required or Elective
Electronic Information  elective
Engineering
Time of starting a course  Fall Day of the week,period Tue.3~3 Credit(s) 2
Faculty Graduate Program for Doctoral Degree Subject grade 1~
Department Offered Electrical and Electronic Information Engineering Beggining grade D1
Charge teacher name 2kei kyomu Iin=S
Numbering

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

Non 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 Doctorial

Degree Program
Computer Science and

Engineering



Doctorial Program Computer Science and Engineering

Code No.

D53010060
D53010010
D53010020
D53010050
D53030230
D53030130
D53030150
D53030160
D53030080
D53030120
D53030090
D53030190
D53030200
D53030250
D53030260
D53030060

Subject Name

Ethics of Researcher

Seminar on Computer Science and Engineering 1
Seminar on Computer Science and Engineering 2
Seminar on Interdisciplinary Research

Advanced Statistical Natural Language Processing
Robotics Intelligence 1

Web Data Engineering, Advanced 1

Web Data Engineering, Advanced 2

Pattern Information Processing

Theoretical Computer Science, Advanced

Molecular Simulation

Advanced Complex Systems and Intelligent Informatics 1
Advanced Complex Systems and Intelligent Informatics 2
Advanced Molecular Information Engineering 1

Advanced Molecular Information Engineering 2

Brain and Neural System Engineering

204
205
206
207
208
209
210
212
214
216
217
218
219
220
221
222



(D53010060)Ethics of Researcher

Subject name Ethics of Researcher

Schedule number D53010060 Subject area Advanced Computer  Required or Required
Science and Engineering elective

Time of starting a course  Falll Day of the week,period Wed.1~1 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 1~1

Department Offered Computer Science and Engineering Beggining grade D1

Charge teacher name kyoumu iinkai fukuiintyou, Kunihiko Hara, Miki Ueno

Numbering

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 in e-learning

2nd — 6th week: 2nd — 7th modules in e—learning

— 7th week: Discussion with supervisor

8th week: Examination

e—learning

1st module: Research Misconduct

2nd module: Ethical Issues in the Management of Data in Engineering Research

3rd module: Responsible Authorship

4th module: Ethical Issues in the Peer Review and Publication of Engineering Research
5th module: Collaborative Research in Engineering Fields

6th module: Whistleblowing and the Obligation to Protect the Public

7th module: Managing Public Research Funds

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
Examination
Details of examination

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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(D53010010)Seminar on Computer Science and Engineering 1

Subject name Seminar on Computer Science and Engineering 1

Schedule number D53010010 Subject area Advanced Computer  Required or Elective
Science and Engineering elective

Time of starting a course Year Day of the week,period Intensive Credit(s) 4

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Computer Science and Engineering Beggining grade D1

Charge teacher name 3kei kyomu Iin—-S

Numbering

Objectives of class

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

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

Consult with your advisor.

Related subjects

Consult with your advisor.

Notes for textbook

Consult with your advisor.

Notes for reference

Goals to be achieved

To acquire abilities for technical readings in English, logical thinking/explanation, and clear presentation.

Evaluation of achievement

Will be evaluated by taking into accout various factors overall, such as technical explanation, question answering, discussion involvements and
so on.

Examination

Non 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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(D53010020)Seminar on Computer Science and Engineering 2

Subject name Seminar on Computer Science and Engineering 2

Schedule number D53010020 Subject area Advanced Computer  Required or Required
Science and Engineering elective

Time of starting a course Year Day of the week,period Intensive Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 2~

Department Offered Computer Science and Engineering Beggining grade D2

Charge teacher name 3kei kyomu Iin—-S

Numbering

Objectives of class

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

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

Consult with your advisor.

Related subjects

Consult with your advisor.

Notes for textbook

Consult with your advisor.

Notes for reference

Goals to be achieved

To acquire abilities for technical readings in English, logical thinking/explanation, and clear presentation.

Evaluation of achievement

Will be evaluated by taking into accout various factors overall, such as technical explanation, question answering, discussion involvements and
so on.

Examination

Non 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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(D53010050)Seminar on Interdisciplinary Research

Subject name Seminar on Interdisciplinary Research

Schedule number D53010050 Subject area Advanced Computer  Required or Required
Science and Engineering elective

Time of starting a course  Fall Day of the week,period Mon.3~3 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 2~

Department Offered Computer Science and Engineering Beggining grade D2

Charge teacher name 3kei kyomu lin—=S, kyoumu iinkai fukuiintyou

Numbering

Objectives of class

Contents of class

Self Preparation and Review

Related subjects

Notes for textbook

Notes for reference

Goals to be achieved

Evaluation of achievement

Examination

Details of examination

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D53030230)Advanced Statistical Natural Language Processing

Subject name Advanced Statistical Natural Language Processing

Schedule number D53030230 Subject area Advanced Computer Science Required or Elective
and Engineering elective

Time of starting a course Spring1 Day of the week,period Wed.2~2 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Computer Science and Engineering Beggining D1

grade
Charge teacher name Tomoyoshi Akiba
Numbering

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 University Press Publish year 2010
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

By report

Details of examination

Other information

Tomoyosi Akiba: C-505, 44-6758, akiba@cs.tut.ac.jp
Reference URL

http://www.cl.ics.tut.acjp/ 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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(D53030130)Robotics Intelligence 1

Subject name Robotics Intelligence 1

Schedule number D53030130 Subject area Advanced Computer Science and Required or Elective
Engineering elective
Time of starting a course Fall1 Day of the Tue.3~3 Credit(s) 1
week,period
Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered
Charge teacher name
Numbering

Computer Science and Engineering
Jun Miura

Beggining grade D1

Objectives of class

Fundamental and advanced issues in intelligent robotics will be discussed. Topics included are probabilistic sensor fusion techniques (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 9780262201629

Publisher The MIT Press

Author S. Thrun, W. Burgard, D. Fox

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

By report

Details of examination

Other information

Room C-604, Ext. 6773, Email: jun.miura@tutjp (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
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(D53030150)Web Data Engineering, Advanced 1

Subject name Web Data Engineering, Advanced 1

Schedule number D53030150 Subject area Advanced Computer  Required or Elective
Science and Engineering elective

Time of starting a course Spring1 Day of the week,period Thu.2~2 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Computer Science and Engineering Beggining grade D1

Charge teacher name Masaki Aono

Numbering

Objectives of class

AVE—2yb, FThb Web LIZ[E RED TN BRER-BFE-BEHFINTNS, CODNSHALT—4EHREL. ltd 5 Web 771
T—2a iAo, EHO Web 7T r—avBTT—4EPYEYT ERIMBERITH>TETNS HFIC. COKSHEVY T2 ESRET
0E. TTVr—2aVENhR—RT 3158 BTHS,
ARBERTIE Web EOT—RI7MILICHAETF AT THL B, BIE, 3D ETIVHEERRBEAT 4TI 5T —2REHEM . 8=
Bt REBIBEST AL TIVUT  TRANAZUY T—EXA=2T  BREEBLE. BREFHEM. @R -DE-IFRF)UTIZRERS
NAOMETHIBEMFEE . VU VBITICRERIND Web Y=V JHEflT. O VICRBRERMERZET. RFOT IV /TR MiZEER T
60

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.

Contents of class

(M FLHIZ(Web THRST—H. T2 YA ITURX  HETHIHEMES OEH)

2)BRBRRFR(BRER. BUE. SBET/L. Xl HMERE) . BEREELEOERE

@)TILTFATATHEEMHE. BR. 7E. FEFSER

() )V 8EHT . BEELEE (53R U7 i)

(B)BRIIT—ATA=0T | HENHYZEE &5 58)

(6) HEMHYFE R LEIF) | FHBF £, REZEEH

(7+0.5) EHAT 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

Self Preparation and Review

BERMET 2400 B (ERD D - FIB O - EIRST. VSRFVU) ICEALTIE. R B, PE-ETELTHSE IS BEOHR
Fi Web R— T, Python (Jupyter notebook) #ff>f-BEHMEEHFT HD T BN THELIEAIFFELLY,

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
BEOEHIL. http://www.kde.cs.tut.acjp/ aono/mylLecture.html TLBT 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 Engines ISBN 9780262026512
Author Stefan Buttcher, Charles L.A. | Publisher MIT Press Publish year 2010
Clarke, Gordon V. Cormack
Reference2 Book title Data Mining and Analysis ISBN 9780521766333
Author Mohammed J. Zaki, Wagner Meira | Publisher Cambridge Publish year 2014
Jr. University Press
Reference3 Book title Data Mining Practical Machine Learning Tools and Techniques, Third | ISBN 9780123748560
Edition
Author lan H. Witten, Eibe Frank, and | Publisher Morgan Kaufmann Publish year 2011
Mark A. Hall
Referenced4 Book title Python Machine Learning ISBN 9781783555130
Author Sebastian Raschka Publisher PACKT Publishing Publish year 2016
Notes for reference
SEES

Z 4 TModern Information Retrieval, the concepts and technology behind search, Second Edition |
ZE 4 :Ricardo Baeza—Yates, Bertier Ribeiro-Neto
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Hi kR #t : Addison Wesley
ISBN:978-0-321-41691-9
Hi bR £ 2011

BSEE6
E 4T Google's PageRank and Beyond |
EZ& % :Amy N. Langville, Carl D. Meyer
Hi kR #t : Princeton University Press
ISBN:978-0-691-12202-1
Hi bR 4F : 2006

Reference #5
Title:TModern 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. Langyville, Carl D. Meyer

Publisher: Princeton University Press

ISBN:978-0-691-12202-1

Year:2006
Goals to be achieved
(M T—BYAIVR-T—EIAZVT (T—ERE. TR HFMIHR RSN DL ES M) OEBRMNERECTELIL
(2)EHRR (BREENE, XERR - ATATRERE.BUE., SUF0) OEBRBNA BB TEHIL
(B MFE (D, BIRAN. VSRFIU ) EEVICRERE OEBEMNERTELIL
(D) DR Web RA =T fRHT. BRI T — B EORBEMA BB TEEHL

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

REIEL T, $RTOREICHELIZDDIZDE, FREDKSITHEEZTET 5.

EHIFER 80 1. R 20 RO BFTHMT B

A:80 /Ll E, 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

EHRREEMR

Examination

Details of examination

Other information
C-511, TEL: 6764, Email: aono@tut,jp

Masaki Aono (C-511) aono@tut.jp

Reference URL

http://www.kde.cs.tut.ac jo/ aono/myLecture.html

Office hours

FER A8, FBHIIC aono@tutjp ETCEFA—ITFHNEELESL,

Anytime, but it is recommended that a priori email appointment is preferable.
Relations to attainment objectives of learning and education

Key words
T2 THXRANIAZUY  ERRER., HEEHH . #mEE . ZEXE

data and text mining, information retrieval, feature extraction, machine learning, deep learning
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(D53030160)Web Data Engineering, Advanced 2

Subject name Web Data Engineering, Advanced 2

Schedule number D53030160 Subject area Advanced Computer  Required or Elective
Science and Engineering elective

Time of starting a course Fall1 Day of the week,period Mon.2~2 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Computer Science and Engineering Beggining grade D1

Charge teacher name Shigeru Kuriyama

Numbering

Objectives of class

KEETE, RABEFEFLEERTOT—2EHEMNOUNBRNICKR AT HAIRIEDFRFFELTHEBL. AR T —2OHECHEESITLE
DO RIEHEEEL TSIl TTIOI S LT HHEREICL>T. RBEMLGEARRENEERT 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.

Contents of class

F1EE FRARIEDOEA L EA

F2E8 "Rt APl LT STHEER

#E3EB AEEORAIRIE(BEET—3)

F4EB EEORRIE (BB - AEE)

%580 BEHROATBEIE(TIT-RrvbT—Y)

F6RB  TEXRRANEEDAIRIL & EERIRE

%E7+05 B H : FRREHIME

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

Self Preparation and Review

FE-EZDOEHOIC,. ZNETICERL-NELTEDERNEE Web TDe-7—=29 L XT Li(Moodle) TRBT 5,
All digital textbook are freely supplied on e—learning system developed on moodle.
Related subjects

BIEREMT, SEEMT, T—3T/=27 -a1RLEH |

Numerical analysis, Multivariate analysis, Advanced Data Mining and Visualization 1
Notes for textbook

e~F—=UJ L RT Ls(Moodle) IZABT BBFTHFAMEFERT 5.

Digital textbook is supplied on an E-learning system of moodle.

Notes for reference

Goals to be achieved
KRB, SREDT—AENEMOOHENICARIE T EITIFAVFEEEEL. 5A0M =T 20OMEEZEL TRBALARELOTAY
SLEFMETZAREEEB RIS
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.
Evaluation of achievement
PREILAR—b 20 |, HE 20 |, BLUHIVEERRE 60 RDEEH 100 HTERT 5,
AGERBEEINTERLTEY, HhOHEILR—, HE, SLUHEREDCSE = (100 miFs) A 80 MLl L
B: ERE1ZE% 80%:EMKLTHY, M OhfELKR—F, HE, SLUFIVERBEOSE A (100 SiEm) A 65 MLl E
C:ERKBEZ 60%:ERLTHY, hoPRLR—k, HE BIUHMEREDEFT R (100 Simm) A 55 mLUE
Examination
ZOfth
Other
Details of examination
FEREDERETHRIMPIEET 5.
Presentation of final exercise is carried out within the period of a regular exam.
Other information

Reference URL
Office hours

FERSF=AY, BFA—ILTIHELD L,

Anytime, but requires reservation by E-mail.
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Relations to attainment objectives of learning and education

Key words

IFHMRER . FRMARE. EC27 L IFHRNE

Information visualization, Visual data mining, Visual information processing
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(D53030080)Pattern Information Processing

Subject name Pattern Information Processing

Schedule number D53030080 Subject area Advanced Computer Science and
Engineering

Time of starting a course Fall Day of the week,period Tue.2~2

Faculty Graduate Program for Doctoral Degree

Department Offered Computer Science and Engineering

Charge teacher name Yasushi Kanazawa, Yasuyuki Sugaya
Numbering

Required or
elective
Credit(s)
Subject grade
Beggining
grade

Elective

D1

Objectives of class

This course involves fundamentals and advanced issues on image processing and computer vision.
Contents of class

[Kanazawa]

: Introduction

: Projective Geometry

: Epipolar Geometry

3-D Reconstruction from Two Views
: Affine Projection

: Uncalibrated Stereo

: Structure from Motion

: Experiments

© N U A WN =

[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

Self Preparation and Review

Related subjects

Geometry, Linear Algebra, Statistics.
Notes for textbook

Handouts will be prepared.

Handouts will be prepared.

Referencel Book title Multiple View Geometry in Computer Vision

ISBN

Author RI Hartley and A. Zisserman Publisher Cambridge
University Press

Publish year

2000

Reference2 Book title Computer Vision —— A Modern Approach ——

ISBN

Author D.A. Forsyth and J. Ponce Publisher Prentice Hall

Publish year

2003

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

Evaluation of achievement

Grade will be determined by all submitted reports:
A: score >= 80

B: score >= 65

C: score >= 55

Examination

LK—h TR

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)
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Reference URL
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
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(D53030120)Theoretical Computer Science, Advanced

Subject name Theoretical Computer Science, Advanced

Schedule number D53030120 Subject area Advanced Computer  Required or Elective
Science and Engineering elective

Time of starting a course  Fall Day of the week,period Mon.3~3 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Computer Science and Engineering Beggining grade D1

Charge teacher name Shigeru Masuyama

Numbering

Objectives of class

To learn knowledge and skill on advanced computer science and engineering.

Contents of class

Lectures are given 15 times.

Each time a student is requested to give a presentation on selected topics in Advanced computer science and engineering.
Self Preparation and Review

Related subjects

Notes for textbook
No text is used.
Notes for reference

Goals to be achieved

Acquire knowledge on advanced computer science and engineering
Evaluation of achievement

Presentation:50%

assignment (report): 50%

Examination

By report

Details of examination

Other information
F503, masuyama@tut.jp
Reference URL

Office hours
Please make an appointment in advance by e—mail.
Relations to attainment objectives of learning and education

Key words
computer science
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(D53030090)Molecular Simulation

Subject name Molecular Simulation

Schedule number D53030090 Subject area Advanced Computer  Required or Elective
Science and Engineering elective

Time of starting a course  Spring Day of the week,period Wed.1~1 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Computer Science and Engineering Beggining grade D1

Charge teacher name Noriyuki Kurita, Hitoshi Goto

Numbering

Objectives of class

The objective of this class is to understand basis biophysical phenomena in the organisms based on the concept of quantum chemistry, that is,
molecular orbital (MO) theory.

In achieving this objective, students will be required to attempt to acquire the elementary concepts in MO theory, and learn about the
electronic properties of biological molecules such as 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) Basis and elementary concepts for molecular orbital (MO) theory (1 and 2 weeks)

(2) Applications of MO method to small molecules (3 and 4 weeks)

(8) MO calculations for amino acids and their peptides (5 and 6 weeks)

(4) MO calculations for DNA, RNA bases and base pairs (7, 8 and 9 weeks)

(5) MO calculations for complexes with proteins and ligand molecules (10, 11 and 12 weeks)

(6) MO calculations for DNA, RNA and their complexes with proteins (13, 14 and 15 weeks)

Self Preparation and Review

Elementary concepts in MO theory as well as biomolecules such as proteins, RNA and DNA are required.

Related subjects

Basis knowledge about quantum chemistry and biomolecules such as proteins, RNA and DNA is required.

Notes for textbook

BEE EREAT

SEE:

“Molecular orbital calculations for amino acids and peptides”, by Anne—Marie Sapse

Notes for reference

Goals to be achieved

The objective of this class is to understand basis biophysical phenomena in the organisms based on the concept of quantum chemistry.
Evaluation of achievement

BETEZONIREICHTILR—FABRRUVZDHERAR(T0%). TRAR30%)

Report (70%), Test (30%)

Examination

LR—+TEE

Non during exam period

Details of examination

Other information

ER %

BEDEZE FHEI06FTE
EiE%ES:0532—44—6875
E-mail: kurita@cs.tut.ac jp
Reference URL

Office hours

LFED E-mail IZLDERICEY ., BEXRET B,

Please contact by the above E-mail.

Relations to attainment objectives of learning and education

Key words
DNA, Protein, molecular orbital calculation
DNA, RNA, Protein, molecular orbital calculation
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(D53030190)Advanced Complex Systems and Intelligent Informatics 1

Subject name Advanced Complex Systems and Intelligent Informatics 1

Schedule number D53030190 Subject area Advanced Computer  Required or Elective
Science and Engineering elective

Time of starting a course Fall1 Day of the week,period Wed.3~3 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Computer Science and Engineering Beggining grade D1

Charge teacher name Kazushi Murakoshi

Numbering

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

Z0ith

By report

Details of examination

Other information

E-mail: mura[at]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

Subject name Advanced Complex Systems and Intelligent Informatics 2

Schedule number D53030200 Subject area Advanced Computer Science Required or Elective
and Engineering elective

Time of starting a course Fall2 Day of the week,period Thu.2~2 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Computer Science and Engineering Beggining grade D1

Charge teacher name Yoshiteru Ishida

Numbering

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

Self Preparation and Review

© 0O N O G WwhN =

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 0t

By report

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

(B) MM - IS FAMA O ESLRENERED

BELGEM-HNSBFOER-CRAMMEERNICESFL, RENISEATELED

(C)ILEF DB E A MM BES B - EER
LEEQMBOEEICLIMRMAEICH T EAEREASL, AREAROHBENLEL, ThEEBTEDIEED
D)ERMBNWTEBETESREN-032=7—2avh

WX, ABERUMMERAT7ERELT, BROMAPEALREZEORNMNMIBVTHRMICKREL, 232=4—23 9 58A
Key words

complex systems, cellular automaton, artificial life, immuno intelligence, neural networks, evolutionary game theory
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(D53030250)Advanced Molecular Information Engineering 1

Subject name Advanced Molecular Information Engineering 1

Schedule number D53030250 Subject area Advanced Computer  Required or Elective
Science and Engineering elective

Time of starting a course  Springl Day of the week,period Mon.3~3 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Computer Science and Engineering Beggining grade D1

Charge teacher name Yoshimasa Takahashi

Numbering

Objectives of class

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.

Contents of class

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 data of molecules

4 Evaluation of structural similarity and its application

5.Fundamentals of machine learning

6.Artificial neural network and chemical application

7.Support vector machine and chemical application

8.Exam.

Self Preparation and Review

Related subjects

Molecular Informatics, Linear Algebra, Elementary Analytics

Notes for textbook

Material will be made available in the form of hard copies or on the class website (to be announced).
Notes for reference

Goals to be achieved

/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.
Evaluation of achievement

Reports and classroom performance 20%

Written examination 80%

[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

Examination

Details of examination

Other information

Office: F-303 (Ext. 6878) Email: taka@cs.tut.ac.jp (Takahashi)
Reference URL

http://www.mis.cs.tut.ac.jp/

Office hours

Friday 13:00-14:30

Relations to attainment objectives of learning and education

Key words
chemoinformatics, bioinformatics, multivariate data analysis, QSAR, chemometrics, pattern recognition, machine learning, data maining
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(D53030260)Advanced Molecular Information Engineering 2

Subject name
Schedule number

Time of starting a course
Faculty

Advanced Molecular Information Engineering 2

D53030260 Subject area Advanced Computer
Science and Engineering
Spring2 Day of the week,period Mon.3~3

Graduate Program for Doctoral Degree

Department Offered Computer Science and Engineering
Charge teacher name R To be assigned
Numbering

Required or
elective

Credit(s)

Subject grade
Beggining grade

Elective

D1

Objectives of class
Contents of class

Self Preparation and Review
Related subjects

Notes for textbook

Notes for reference

Goals to be achieved
Evaluation of achievement
Examination
EHRAREEM
Examination

Details of examination
Other information
Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D53030060)Brain and Neural System Engineering

Subject name
Schedule number

Time of starting a course
Faculty

Department Offered
Charge teacher name

Brain and Neural System Engineering
D53030060 Subject area

Fall Day of the week,period
Graduate Program for Doctoral Degree
Computer Science and Engineering
Shigeki Nakauchi, Michiteru Kitazaki

Advanced Computer Science
and Engineering

Mon.4~4

Required or Elective
elective

Credit(s) 2
Subject grade 1~

Beggining grade D1

Numbering

Objectives of class

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.

Contents of class

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

12. Computational vision

13. Color-imaging technology

14. Color Universal Design

15. Development

Self Preparation and Review

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

Related subjects

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

Referencel Book title Cognitive Neuroscience; Fourth International Student edition ISBN 9780393922288
Author Michael S. Gazzaniga | Publisher | W. W. Norton & Company Publish year 2008

Reference2 Book title | 1 ALY Fr—BHMMERF ISBN 9784274208225
Author LM wmE | Publisher | #—43t Publish year | 2010

Notes for reference

Goals to be achieved

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

Evaluation of achievement

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)

Examination

By report

Details of examination

Other information
Please contact Prof. Nakauchi (C-510, nakauchi@tut.jp) before attending the regular lectures.
Reference URL

Office hours
Contact by e—mail
Relations to attainment objectives of learning and education

Key words
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D54030070 Advanced Molecular Function Chemistry 2 236



(D54010060)Ethics of Researcher

Subject name Ethics of Researcher

Schedule number D54010060 Subject area Advanced Environmental  Required or Required
and Life Sciences elective

Time of starting a course  Falll Day of the week,period Wed.1~1 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 1~1

Department Offered Environmental and Life Sciences Beggining grade D1

Charge teacher name HFEELREER B FE, L% k&E kyoumu iinkai fukuiintyou, Kunihiko Hara, Miki Ueno

Numbering

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 in e-learning

2nd — 6th week: 2nd — 7th modules in e—learning

— 7th week: Discussion with supervisor

8th week: Examination

e—learning

1st module: Research Misconduct

2nd module: Ethical Issues in the Management of Data in Engineering Research

3rd module: Responsible Authorship

4th module: Ethical Issues in the Peer Review and Publication of Engineering Research
5th module: Collaborative Research in Engineering Fields

6th module: Whistleblowing and the Obligation to Protect the Public

7th module: Managing Public Research Funds

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
Examination
Details of examination

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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(D54010010)Seminar on Environmental & Life Sciences 1

Subject name Seminar on Environmental & Life Sciences 1

Schedule number D54010010 Subject area Advanced Environmental Required or Required
and Life Sciences elective

Time of starting a course  Year Day of the week,period Intensive Credit(s) 4

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Environmental and Life Sciences Beggining grade D1

Charge teacher name 4kei kyomu lin—-S

Numbering

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

Non during exam period

Details of examination

Other information

Supervisor(s)

Reference URL

http://ens.tut.acjp/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

Subject name Seminar on Environmental & Life Sciences 2

Schedule number D54010020 Subject area Advanced Environmental Required or Required
and Life Sciences elective

Time of starting a course Year Day of the week,period Intensive Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 2~

Department Offered Environmental and Life Sciences Beggining grade D2

Charge teacher name 4kei kyomu lin-S

Numbering

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

Non during exam period

Details of examination

Other information

Supervisor(s)

Reference URL

http://ens.tut.acjp/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

Subject name Seminar on Interdisciplinary Research

Schedule number D54010050 Subject area Advanced Environmental Required or Required
and Life Sciences elective

Time of starting a course Fall Day of the week,period Mon.3~3 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 2~

Department Offered Environmental and Life Sciences Beggining grade D2

Charge teacher name 4kei kyomu lin—=S, kyoumu iinkai fukuiintyou

Numbering

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

Non during exam period

Details of examination

Other information
Reference URL

Office hours
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Relations to attainment objectives of learning and education

Key words
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(D54030010)Advanced Environmental Technology 1

Subject name Advanced Environmental Technology 1
Schedule number D54030010 Subject area Advanced  Environmental = Required or Elective
and Life Sciences 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 grade 1~

Department Offered Environmental and Life Sciences Beggining grade D1

Charge teacher name Saburo Tanaka, Kazunori Takashima, Seiichiro Ariyoshi

Numbering

Objectives of class

This course will provide the students with the opportunity to study on his/her research subject in Electromagnetism and its 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 by 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

The evaluation is based on the scores of reading papers, discussions, reports and presentations of his/her research in the seminar. His/her
supervisor evaluates the scores.

Examination

Z Dt

Other

Details of examination

Other information

Tanaka: Room: G-605, Phone: 6916, E-mail: tanakas@ens.tut.ac.jp
Reference URL

http://ens.tut.ac.jp/squid/

Office hours

Relations to attainment objectives of learning and education

RE-AIXEKR
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Key words
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(D54030020)Advanced Environmental Technology 2

Subject name Advanced Environmental Technology 2

Schedule number D54030020 Subject area Advanced Environmental Required or Elective
and Life Sciences elective

Time of starting a course Fall Day of the week,period Mon.2~2 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Environmental and Life Sciences Beggining grade D1

Charge teacher name Akihiko Matsumoto, Tatsuo Oguchi, Takanori Mizushima

Numbering

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

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.ac,jp (replace “—at-" by “@” when sending e-mail)
Tatsuo Oguchi: room # G-406, E-mail: oguchi—at—tut jp(replace “—at-" by “@” when sending e-mail)

Students who intend to take the class are asked to contact with the instructor before registration.
Reference URL

Office hours
Booking required in advance.
Relations to attainment objectives of learning and education

Key words
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(D54030030)Advanced Ecological Engineering

Subject name Advanced Ecological Engineering

Schedule number D54030030 Subject area Advanced Environmental Required or Elective
and Life Sciences elective

Time of starting a course Spring Day of the week,period Thu.2~2 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Environmental and Life Sciences Beggining grade D1

Charge teacher name Hiromi Nakano, Hiroyuki Daimon, Takayuki Tokairin

Numbering

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.

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.

Self Preparation and Review

Related subjects

Knowledge of environmental chemistry, chemical engineering and materials science is desirable.
Notes for textbook

No textbook will be used.

Notes for reference

Goals to be achieved

To improve presentation skills(writing of reports and preparing of slides).
Evaluation of achievement

30% Report, 70% Presentation(30-45 min)

Examination

By report

Details of examination

Other information

Room # G-603, E-mail: goto@ens.tut.ac.jp

Room # CRFC-Center 208, E-mail: hiromi@crfc.tut.acjp
Room # G-602, E-mail: daimon@ens.tut.acjp

Room # G—405, E-mail: tokairin@ens.tut.ac jp
Reference URL

Office hours
Anytime, but reservation is desirable.
Relations to attainment objectives of learning and education

Key words
environmental chemistry, chemical engineering, materials science, sustainable engineering
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(D54030040)Advanced Biotechnology 1

Subject name Advanced Biotechnology 1

Schedule number D54030040 Subject area Advanced Environmental Required or Elective
and Life Sciences elective

Time of starting a course Spring Day of the week,period Fri.3~3 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Environmental and Life Sciences Beggining grade D1

Charge teacher name Toshihiko Eki, Terumichi Tanaka, Atsushi Nakabachi

Numbering

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

Non 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@eiiris.tut.ac jp
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

Subject name Advanced Biotechnology 2

Schedule number D54030050 = Subject area Advanced  Environmental = Required or Elective
and Life Sciences elective

Time of starting a course Fall Day of the week,period Fri.5~5 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Environmental and Life Sciences Beggining grade D1

Charge teacher name Eri Yoshida, Sachiko Yoshida, So Umekage, Rika Numano

Numbering

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

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.acjp, G1-201
Rika Numano: €x.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
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Key words
Nanostructure, Molecular self-assembly, Supramolecules, Neuronal circuit, cell differentiation
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(D54030060)Advanced Molecular Function Chemistry 1

Subject name Advanced Molecular Function Chemistry 1

Schedule number D54030060 Subject area Advanced Environmental Required or Elective
and Life Sciences elective

Time of starting a course  Spring Day of the week,period Tue.1~1 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Environmental and Life Sciences Beggining grade D1

Charge teacher name Shinichi Itsuno, Seiji Iwasa, Kazutaka Shibatomi, Naoki Haraguchi

Numbering

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(ltsuno, Haraguchi)

(3) Preparation of highly functionalized polymers(Itsuno, Haraguchi)

(4) Reactive polymer synthesis(Itsuno, Haraguchi)

(5) Optically active polymers(ltsuno, Haraguchi)

(6) Asymmetric synthesis and polymerization(Itsuno, 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 IS FA B HAL 2455

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%)

Examination

Z0ih

By report

Details of examination

Other information

S. Itsuno: itsuno@ens.tut.acjp 6813

S. lwasa: office:B—-506, 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.acjp/index.html

Office hours

anytime

Relations to attainment objectives of learning and education

Key words
functional polymer, asymmetric catalyst, transition metal, organocatalyst, Lewis acid, fluorine
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(D54030070)Advanced Molecular Function Chemistry 2

Subject name Advanced Molecular Function Chemistry 2

Schedule number D54030070 Subject area Advanced Environmental and = Required or Elective
Life Sciences elective

Time of starting a course Fall Day of the week,period Fri.4~4 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Environmental and Life Sciences Beggining grade D1

Charge teacher name Hideto Tsuji, Yoshihiro Saito, Ryugo Tero

Numbering

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, Processing, and | ISBN 0470293667
Applications
Author Rafael A. Auras, Loong-Tak Lim, Susan | Publisher Wiley Publish year 2010
E. M. Selke, Hideto Tsuji
Reference2 Book title Nanoscience: Nanobiotechnology and Nanobiology ISBN 9783540886334
Author Patrick Boisseau & Marcel Lahmani Publisher Springer Publish year 2009

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

By report

Details of examination

Other information

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
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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International Doctorial

Degree Program

Architecture and Civil

Engineering



Doctorial Program Architecture and Civil Engineering

Code No.

D55010060
D55010010
D55010020
D55010050
D55030010
D55030020
D55030030
D55030040
D55030060
D55030070
D55030080
D55030090
D55030100
D55030110
D55030130

Subject Name

Ethics of Researcher

Seminar on Architecture and Civil Engineering 1

Seminar on Architecture and Civil Engineering 2

Seminar on Interdisciplinary Research

Advanced Mechanics and Design of Spatial Structure Systems
Advanced Structural Design

Advanced Building Environmental Engineering and Building Services
Advanced Theory in Architectural Design

Sustainable Urban Planning

Advanced Geologic Hazard Mitigation Planning

Advanced Water Environmental Engineering

Advanced Transportation Systems and Economics

Advanced Environmental Economics and Planning

Advanced Management of Technology

Advanced Western Culture

238
239
240
241
243
244
245
246
247
248
249
251
252
253
255



(D55010060)Ethics of Researcher

Subject name Ethics of Researcher

Schedule number D55010060 Subject area Advanced  Architecture Required or Required
and Civil Engineering elective

Time of starting a course Fall1 Day of the week,period Wed.1~1 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 1~1

Department Offered Architecture and Civil Engineering Beggining grade D1

Charge teacher name kyoumu iinkai fukuiintyou, Kunihiko Hara, Miki Ueno

Numbering

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 in e-learning

2nd — 6th week: 2nd — 7th modules in e—learning

— 7th week: Discussion with supervisor

8th week: Examination

e—learning

1st module: Research Misconduct

2nd module: Ethical Issues in the Management of Data in Engineering Research

3rd module: Responsible Authorship

4th module: Ethical Issues in the Peer Review and Publication of Engineering Research
5th module: Collaborative Research in Engineering Fields

6th module: Whistleblowing and the Obligation to Protect the Public

7th module: Managing Public Research Funds

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
Examination
Details of examination

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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(D55010010)Seminar on Architecture and Civil Engineering 1

Subject name Seminar on Architecture and Civil Engineering 1

Schedule number D55010010 Subject area Advanced  Architecture Required or Required
and Civil Engineering elective

Time of starting a course Year Day of the week,period Intensive Credit(s) 4

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Architecture and Civil Engineering Beggining grade D1

Charge teacher name 5kei kyomu Iin—-S

Numbering

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

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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(D55010020)Seminar on Architecture and Civil Engineering 2

Subject name Seminar on Architecture and Civil Engineering 2

Schedule number D55010020 Subject area Advanced  Architecture Required or Required
and Civil Engineering elective

Time of starting a course Year Day of the week,period Intensive Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 2~

Department Offered Architecture and Civil Engineering Beggining grade D2

Charge teacher name 5kei kyomu Iin—-S

Numbering

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

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

Subject name Seminar on Interdisciplinary Research

Schedule number D55010050 Subject area Advanced  Architecture Required or Required
and Civil Engineering elective

Time of starting a course Fall Day of the week,period Mon.3~3 Credit(s) 1

Faculty Graduate Program for Doctoral Degree Subject grade 2~

Department Offered Architecture and Civil Engineering Beggining grade D2

Charge teacher name 5kei kyomu Iin—=S, kyoumu iinkai fukuiintyou

Numbering

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

Non during exam period

Details of examination

Other information
Reference URL

Office hours
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Relations to attainment objectives of learning and education

Key words
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(D55030010)Advanced Mechanics and Design of Spatial Structure Systems

Subject name
Schedule number

Time of starting a course

Faculty

Advanced Mechanics and Design of Spatial Structure Systems

D55030010 Subject area Advanced Architecture and Civil
Engineering
Fall Day of the week,period Mon.3~3

Graduate Program for Doctoral Degree

Department Offered Architecture and Civil Engineering

Charge teacher name Shoji Nakazawa, Yukihiro Matsumoto

Numbering

Required or
elective
Credit(s)
Subject
grade
Beggining
grade

Elective

D1

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

. 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

. Mathematical analysis and its difficulty on structural instability problems
. Relationship between experiments and numerical simulations

. Design procedures for the instability of spatial structures

Self Preparation and Review

0 N O G WN =

Related subjects

Notes for textbook

Referencel Book title The Theory of Plates and Shells ISBN 0070858209
Author S. Timoshenko Publisher | McGraw—Hill Publishing Company Publish year 1964

Reference2 Book title Theory of Elastic Stability ISBN 0486472078
Author S. Timoshenko | Publisher | Dover Publications | Publish year 1961

Reference3d Book title DYNAMIC ANALYSIS OF EARTHQUAKE RESISTANT STRUCTURES ISBN 4861631149
Author Akenori Shibata | Publisher | FitxZHES 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

D1

By report

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

Subject name Advanced Structural Design

Schedule number D55030020 Subject area Advanced Architecture and = Required or Elective
Civil Engineering elective

Time of starting a course  Fall Day of the week,period Tue.d~4 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Architecture and Civil Engineering Beggining grade D1

Charge teacher name Taiki Saitoh, Tomoya Matsui

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

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

Subject name Advanced Building Environmental Engineering and Building Services

Schedule number D55030030 Subject area Advanced Architecture and Required or Elective
Civil Engineering elective

Time of starting a course Spring Day of the week,period Mon.5~5 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Architecture and Civil Engineering Beggining grade D1

Charge teacher name Kazuyo Tsuzuki

Numbering

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.

. Buildings and its Impact on the Global Environment
. Impact Assessment indices for Buildings

. Life Cycle Inventory for Buildings

. Overview of CASBEE

. 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—

Self Preparation and Review

© N UAWN =

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 Approach in Japan— ISBN

Author Architectural Institute of Japan Publisher Institute  for  Building | Publish year 2002
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

By report

Details of examination

Other information
Kazuyo Tsuzuki: D-711, Phone: 0532-44-6839, Fax: 0532-44-6831, E-mail: ktsuzuki@ace.tut.ac jp
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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(D55030040)Advanced Theory in Architectural Design

Subject name
Schedule number

Time of starting a course
Faculty

Department Offered
Charge teacher name
Numbering

Advanced Theory in Architectural Design

D55030040 Subject area

Advanced  Architecture
and Civil Engineering

Fall Day of the week,period Thub5~5
Graduate Program for Doctoral Degree

Architecture and Civil Engineering
Shiro Matsushima

Required or
elective

Credit(s)

Subject grade
Beggining grade

Elective

D1

Objectives of class

Contents of class

Self Preparation and Review

Related subjects

Notes for textbook

Notes for reference

Goals to be achieved

Evaluation of achievement

Examination

Details of examination

Other information

Reference URL

Office hours

Relations to attainment objectives of learning and education

Key words
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(D55030060)Sustainable Urban Planning

Subject name Sustainable Urban Planning

Schedule number D55030060 Subject area Advanced  Architecture = Required or Elective
and Civil Engineering elective

Time of starting a course Fall Day of the week,period Fri5~5 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Architecture and Civil Engineering Beggining grade D1

Charge teacher name Junichiro Asano

Numbering

Objectives of class

1) To gain the practical knowledge of Sustainable urban planning.

2) To learn the advanced methods of urban planning which is based on “Sustainable development” conception.

3) To learn the theory and the movement of recent urban planning from EU, US, Japan.

Contents of class

The major topics that will be addressed in this class are the followings,

1. Overview of the theory about urban planing based on “Sustainability” conception.

2. Overview of policies and methods about “Sustainable urban planning”.

3. Practice by application of “Sustainable urban planning” methods in the fields of land use, community, transportation, and so on.
4. Practice by application of the design methods about “Sustainable urban planning” in the fields of creative housing, living environment, and so
on.

Self Preparation and Review

Related subjects

The following knowledge is desirable,

1) The basic knowledge on urban planning and urban design
2) The knowledge on urban planning system in your country
3) The basic knowledge on GIS and CAD

Notes for textbook

Original textbook and papers are used in this class.

Notes for reference

Goals to be achieved

Evaluation of achievement

Evaluation standard will be explained from each professors individually.
Examination

Z01ih

By report

Details of examination

Other information

Junichiro ASANO:(D-708),e-mail:asano@ace.tut.ac.jp

Reference URL
http://urbandesign.web.fc2.com/MOTHER-hp/TEA-hp/top/e—main.html
Office hours

Relations to attainment objectives of learning and education

Key words
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(D55030070)Advanced Geologic Hazard Mitigation Planning

Subject name Advanced Geologic Hazard Mitigation Planning

Schedule number D55030070 Subject area Advanced  Architecture = Required or Elective
and Civil Engineering elective

Time of starting a course Fall Day of the week,period Fri.2~2 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Architecture and Civil Engineering Beggining grade D1

Charge teacher name Kinya Miura, Tatsuya Matsuda

Numbering

Objectives of class

For mitigation planning of natural disaster such as earthquakes, it is necessary to find out the optimum program to control the complex system
which is composed of human activity and natural phenomena.The objectives of this lecture are learning of the mitigation planning mentioned
above and the understanding the component of the complex system such as soils.

Contents of class

concerning the regional disaster mitigation for the natural disaster such as earthquakes and the component of the complex system such as
soils, following matters are explained.

Self Preparation and Review

Related subjects
Geotechnical Analysis
Notes for textbook
none

Notes for reference

Goals to be achieved

The goal to be achieved is understanding the basic concept of the regional disaster mitigation for earthquakes and the future of the soils which
is the component of the complex system.

Evaluation of achievement

Report and the presentation based on the report

Examination

Z Dt

By report

Details of examination

Other information

D-803, 0532-44-6844, k—miura@ace.tut.ac jp

Reference URL

prepairing

Office hours

12:00-14:00 on Tuesday

Relations to attainment objectives of learning and education

Key words
Disaster, Earthquake, Geologic Hazards, Numerical Analysis
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(D55030080)Advanced Water Environmental Engineering

Subject name Advanced Water Environmental Engineering

Schedule number D55030080 Subject area Advanced  Architecture = Required or Elective
and Civil Engineering elective

Time of starting a course Fall Day of the week,period Thu.l~1 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Architecture and Civil Engineering Beggining grade D1

Charge teacher name Takanobu Inoue, Shigeru Kato, Kuriko Yokota

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

ZOfth

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.ac jp

S. Kato : D-812, s—kato@ace.tut.ac.jp

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
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Key words
I 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

Subject name Advanced Transportation Systems and Economics

Schedule number D55030090 Subject area Advanced Architecture = Required or Elective
and Civil Engineering elective

Time of starting a course Spring Day of the week,period Tue.2~2 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Architecture and Civil Engineering Beggining grade D1

Charge teacher name Yuzuru Miyata, Hiroyuki Shibusawa, Nao Sugiki

Numbering

Objectives of class

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.

Self Preparation and Review

Related subjects

Transportation systems

Analysis on environmental economics

Policy for industry

Econometrics

Notes for textbook

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.

Evaluation of achievement

Home work assignments will be required. Final reports or examination will be conducted.

Examination

LAR—+CEE

By report

Details of examination

Other information

room(D-806), miyata@ace.tut.ac.jp

phone: 0532-44-6955

Reference URL

Miyata: http://pm.hse.tut.ac jp/kakenA/

Shibusawa: http://www.pm.ace.tut.ac jp

Office hours

Yuzuru Miyata: 16:00-17:00 in every Tuesday

Hiroyuki Shibusawa: 9:00-10:00 in every Thursday

Relations to attainment objectives of learning and education
BE-#HMIATLERER

(B) MM - IS AMA O ESLRENEREED
BELGEW-BRNSBFOER-CRAMMEERNICESFL, RENIERATELED
Key words

planning process, social & economic evaluation method, forecasting models
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(D55030100)Advanced Environmental Economics and Planning

Subject name Advanced Environmental Economics and Planning
Schedule number D55030100 Subject area Advanced Architecture and = Required or
Civil Engineering elective

Time of starting a course  Fall Day of the week,period Fri.4~4 Credit(s)

Faculty Graduate Program for Doctoral Degree Subject
grade

Department Offered Architecture and Civil Engineering Beggining
grade

Charge teacher name Yuzuru Miyata

Numbering

Elective

D1

Objectives of class

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 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.
Self Preparation and Review

Related subjects

microeconomics (undergraduate), macroeconomics(undergraduate), environmental economics (master course)

Textbook1 Book title Environmental Economics : An Elementary Introduction ISBN 9780801848636
Author Turner, R. Kerry/ Pearce, David/ | Publisher Johns Hopkins | Publish year
Bateman, lan Univ Press

Notes for textbook
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.
Evaluation of achievement

Students are evaluated by the term report (100%).

Examination

By report

Details of examination

Other information

room # : D806

phone : 0532-44-6955

e—mail address : miyata@ace.tut.ac jp

Reference URL

http://pm.hse.tut.acjp/kakenA/

Office hours

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
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(D55030110)Advanced Management of Technology

Subject name Advanced Management of Technology

Schedule number D55030110 Subject area Advanced  Architecture = Required or Elective
and Civil Engineering elective

Time of starting a course Spring Day of the week,period Wed.4~4 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Architecture and Civil Engineering Beggining grade D1

Charge teacher name Takao Fujiwara, Hiroyuki Shibusawa

Numbering

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

Fujiwara

Evaluation method: Scoring is based on reports .
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Evaluation criteria: 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

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

Subject name Advanced Western Culture

Schedule number D55030130 Subject area Advanced Architecture = Required or Elective
and Civil Engineering elective

Time of starting a course Spring Day of the week,period Fri.2~2 Credit(s) 2

Faculty Graduate Program for Doctoral Degree Subject grade 1~

Department Offered Architecture and Civil Engineering Beggining grade D1

Charge teacher name Kunihiro Aikyo

Numbering

Objectives of class

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)
2. 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

0 N o O bW

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
Related subjects

Notes for textbook

Notes for reference

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.

(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.

Examination

LAR—+ TR

By report

Details of examination

Other information
Reference URL

Office hours

pm. 1-4(Wednesday)

Relations to attainment objectives of learning and education
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Key words

ancient, science, history
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