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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.

BERORE

MREBICHBORNBTEERTET S.

Content of this class will be set in each laboratory.

FE-HENE

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

BSEHRH

FEH M IFRE) SLUETAHRE R IFEER OBEHE

Subjects of mechanical engineering in undergraduate and graduate courses
HHECETIHERR

MREEICHTETS.

Different in each laboratory
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) BARDPBFICEVNTHRERIT T AOIBELGERINORHICEFTTOMFEERTS.
(2) XKD NABREZIEREICEBL, IHHICHBNTES.

Q) XBORNBEHRESE, FILLBERZRETES.

(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.

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

AR i ZEGEMBRER. RELR— S OENE S U HEN

FFfiS:90mLLE, FHEA:80RLL L, FREiB: 70mLLE, FHEiC:60H LI E

Grade levels are C(60% — less than 70%), B(70— less than 80%), A(80% — less than 90 %) and S(90% or over).

EHRR

HEREARA RIS (X AT BTN

None during exam period

TE RS RREEM
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N/A

Tt
BRITEEHEICRLEDHE TIZEL.
For any questions, contact your supervisor.
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BEHEICEAVLEHLE TZEL.
Contact your supervisor.
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HET, RERRO=OHOMBIMNGHMZREL, RBETESRNZHIIDOTTNS,

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner
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Mechanical engineering, Mechanical system design, Materials and manufacturing, System control and robotics, Environment and
energy
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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.

BERORE

MREBICHBONBTERET S

Content of this class will be set in each laboratory.

FE-HENE

BEOOREFEETILLLIC, RAIDABITOVWTTFRAMNEESEICFELTWBIL

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

BSEHRH

FE M I FRE) LU TATHRE R IEER OBEHE

Subjects of mechanical engineering in undergraduate and graduate courses
HHEHATIMRER

HREEICEETD.

Different in each laboratory

SERICHTSMRER

AL

N/A
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) BARDPBFICEVNVTHRERIT T AOIBELGERNORHICEFTTOMFEERTS.
(2) XKD NABREZIEREICEBL, IHHICHBNTES.

Q) XBORNBEHRESE, FILLBERZRETES.

(1) Knowledge from fundamental to advanced levels is acquired in each research field of mechanical engineering.to perform
research.

(2) Contents of literature are understood and presented accurately and briefly.

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

RO FEMZE(EHFER. RELR—MEORD)HE LU

SHES: 90 A LLE, FHEA: 80 LI L, FHEB: 70A L L, FHEC:60A ML

Grade levels are C(60% — less than 70%), B(70- less than 80%), A(80% — less than 90 %) and S(90% or over).
EH B

HEREARA RIS (XA BTN

None during exam period
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N/A
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For any questions, contact your supervisor.

DTIHLR—D
(2L

N/A
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Contact your supervisor.

FE-ZEBZEAMEOHE
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BRIZEIVCZTOEESFICETIEEAMBEERL, Thor REEICHRNICERIE-HRRARS ER/RERET
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(C)BELMBEHEN - RENICERATESEEN-BIERN

BHIZEIUVZOEELFICETISELMBEEEL ThoLEHICARNIGERSE-MRAAES ERERSTT
BHILT, RERRO-HDOHBIMLHETZRIEL, EERTEDEEATHITDIFTTNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner
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Mechanical engineering, Mechanical system design, Materials and manufacturing, System control and robotics, Environment and
energy
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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.

BROAE

MRAEBICHBORNBTERET S.

Content of this class will be set in each laboratory.

FE-HENE

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

BSEHRH

FE M I FRE) LU TATHRE R IFEER OBEHE

Subjects of mechanical engineering in undergraduate and graduate courses
HHEHATIMRER

HREEICEETD.

Given by supervisors.

SERICHTSMRER

AL

N/A

e 1Ak |

) BARDBFICEVNTHREXRIT T AOICBELGERIORIFICEFTTOMBEE /T 5.
(2) XKD NABEZIEREICEBL, WHIICHBNTES.

Q) XBORNBEHRESE, FILLBERZRIETES.

(1) Knowledge from fundamental to advanced levels is acquired in each research field of mechanical engineering.to perform
research.

(2) Contents of literature are understood and presented accurately and briefly.

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

RO FEMZE(EHFER. RELR—MEORD)HE LU

FHfis:90m Lk, FHEiA:80mLLL, FHEiB: 70m L E, FHHiC:60R L E

Grade levels are C(60% — less than 70%), B(70 — less than 80%), A(80 — less than 90%) and S (80% or over).
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HEREB PR ICFAbITHREN

None during exam period
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AL

N/A

Tt
BRITEEHEICRVEHOE TIZEL.

For any questions, contact your supervisor.
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Contact your supervisor.
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Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner
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Mechanical engineering, Mechanical system design, Materials and manufacturing, System control and robotics, Environment and
energy
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B WES D31010023 E% BmMIsER | BRBE ME
BREREH FHESE AR £+ B 1
B AERTFARRE T REFRE HBER 2~
BRRR=H BHIFEK BACKSER D2
HEFEN—FERT] S1&REFFEZEER 1kei kyomu Ilin-S

FonYg MEC_DOG71010

BRxOEE

BRIFROEMASFICETIERNCEFIETCOMBEERSTS. L3 —HADBAELITICLITKY, BLELHESR
TIERFIZDITHEMNHL RS, FBEERA, FEERA, HEH, ILEvT—2av hEHIIDIT5.

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.

BROAE

MRAEBICHBORNBTERET S.

Content of this class will be set in each laboratory.

FE-HENE

MRAEBICHBORNBTERET S.

Content of this class will be set in each laboratory.

ES:EF B

FE M I FRE) LU TATHRE R IFEER OBEHE

Subjects of mechanical engineering in undergraduate and graduate courses
HHEHATIMRER

HREEICHETS.

Given by supervisors.

SERICETIHESH

$HThHL

N/A

b 174k |

) BARDBFICEVNTHREXRIT T AOICBELGERIORIFICEFTTOMBEE /T 5.
(2) XKD NABEZIEREICEBL, WHIICHBNTES.

Q) XBORNBEHRESE, FILLBERZRIETES.

(1) Knowledge from fundamental to advanced levels is acquired in each research field of mechanical engineering.to perform
research.

(2) Contents of literature are understood and presented accurately and briefly.
(3) Problem-setting is found by developing content of literature.

RO FEMZE(EHFER. RELR—MEORD)HE LU
SEEA:80& ML, SHAiB:65M LI E, SHfC: 554k

Grade levels are C(55% — less than 65%), B(65- less than 80%) and A(80% or over).

EH B

HEREB PRI ABITHREN

None during exam period
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AL

N/A

Tt
BRITEEHEICRVEHE TIZEL.

For any questions, contact your supervisor.
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Contact your supervisor.
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RERRO=HOMBIMGHMEZREL, RBTESRNEHICOHFTNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner
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Mechanical engineering, Mechanical system design, Materials and manufacturing, System control and robotics, Environment and
energy




(D31010023) 4% T 545 51 %5 3% I [Supervised Seminar in Mechanical Engineering 2]

#HBAXEX4A] T =245 518R 58 I [Supervised Seminar in Mechanical Engineering 2]
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BRxOEE

BHIZROEMRSFICETIERNORIETCOMNBEERTS. L3T—HADOWBELITILITKY, BLHH8ER
TIREIZDIFAHIENELLEERSE, FRIEERN, BEIERA, $IlH, TLELT—2av hEEITDTS.

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.

BERORE

MREBICHBORNBTEERTET S.

Content of this class will be set in each laboratory.

FE-HENE

BEOOREFEETHLLLIC, RAIDABITOVWTTFRANEEZSEICFEHLTWBIL.

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

ES:EF B

FE M I FRE) LU TATHRE (R IEER OBEHE

Subjects of mechanical engineering in undergraduate and graduate courses
HHEHATIMRER

HREEICEETD.

Given by supervisors.

SERICHTSMRER

AL

N/A

e 14k |

) BARDPBFICEVNVTHRERIT T AOIBELGERNORHICEFTTOMFEERTS.
(2) XKD NABREZIEREICEBL, IHHICHBNTES.

Q) XBORNBEHRESE, FILLBERZRETES.

(1) Knowledge from fundamental to advanced levels is acquired in each research field of mechanical engineering.to perform
research.

(2) Contents of literature are understood and presented accurately and briefly.

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

RO FEMZE(EHFER. RELR—MEORD)HE LU

FHfis:90m Lk, FHEiA:80mLLL, FHEiB: 70m L E, FHHiC:60R L E

Grade levels are C(60% — less than 70%), B(70 — less than 80%), A(80 — less than 90%) and S (80% or over).
BB

AEBRAM I E B ITHAL

None during exam period

TEHI R

2L

N/A

Z0it

BERITEEHE IS HE TS

For any questions, contact your supervisor.

DTIHLR—D
(2L

N/A
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EEHAICRAWELE TS
Contact your supervisor.
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(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner
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Mechanical engineering, Mechanical system design, Materials and manufacturing, System control and robotics, Environment and
energy
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BE/LL T THEIEVEEOMBE AR ISEES T M RERKENZFICDIFSES.

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.

BERORE

F1EHBEZERENZERICKHEEAEEHARFERIOERHBEZICHTIAIFIVREEE LU FERRAE

F2E—-F 16 @HDOHD 10 BEE: 2—3LOZEFENS, BONEHBLTLIMARNE, AREXTTSHLTELSM
BEROREDBRAFZZ 2R (AN BEDLOALNRT—RAUMEAL, 20 FEREORBZHITTRR -RALE, BXRE
DORENBTFITOVNTHERDE LA L 20 FEEE

) REOFHEIOFT VAL RARBREILKRFLED-ODOFHEEOERITHL, BENESLIUBBEOFMECEENIELDS
HEENHYET,

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.

(k) If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for
Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.

FE-HERE
BREEENDTEEETHELLIC, REOABRIIOVWTTFAMEESEICTFEL DL,

Review each lecture and prepare for the next class with reference to the textbook.
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BROHRZMEROELTZEICHOMYOTERATEIIENTES. SOICENDEMNOLEVEEOMBE G HMNICEE
SETHRBERESIAIEENEFITDITAS.

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.
BRROEEZCENRR. BELA— S OES)S LU MEXE

BHEATERINDIZERRKRNDS, 1 DLULOFERRTERL, BSOHREDERZRL, ATRETHNITESOMEICE
DESNZTA—FNYITELMIZREELT, 1AL EBEOLR— MR BIEEREICIREL, ZOLR—MI&YIEEHE
M ERICHIET 5.

FHfis:90m Lk, FHEiA:80mLLL, FHEiB:70m L E, FHHiC:60R L E

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

Grade levels are C(60% — less than 69%), B(70— less than 79%), A(80- less than 99%), and S(90% or over).
SEHI R ER

LR—+ TR

By Report

SEXI R

L

N/A

Ot

AL R E (BT R I,

Contact the educational affairs division for inquiry.

DINHLR—D

2L

N/A

AI4RF7 T —

REEEADHERNE @ik

Before/after the class

SE-HHIEEMEDOHIE

BRIZEK

(D) B—/N\IISEETESIZ2a=r—avh
SA—NVIZEETIHEN R SREICF—LELTHALTRVEDL ST, BODEZCPEREEZDRMICKRR-RIET S0
Sazh—avhé, VA —ELTF— LD BEERICHFETEDELEENESFITOHF TS,

Graduate Program of Mechanical Engineering for Doctoral Degree

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members, and thehigh ability to contribute to the goals of the team as a leader
F—0—F

Interdisciplinary Research

Interdisciplinary Research
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HAAE4A] 22 & &2 [Ethics for Researchers]
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BROB&R

KFEZBEL MREBETOREREDS HRBELTOTERELARICE TEMELOFRELTFESNETHRERE
DARBEEMBL, BIALE-AREBELTERIRNEERLRNLGERZERSED,
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
BRORA
ERTEICETHEFMHE. TAARICEATIEBRREETIHEU £F 3 R)HPHRE/BEBIIOVTERT D, IBFIE
ISR EIZRL D,
E1E:(obaSHoay
MEEREBLIAI ? HLERBHEHSDLEN?
F20:AEOMELEE, AROBHLTFTIRELD, ARHER, TLREHLEEME, EFET
FIE: AU TA—LF-avtUh, BAERRE T—20ORE-EE-NE HREFIETS,
SFRAERTS, PI
FARAERRERR, A—Y—v7, TEUGREK, EFE KRR
F5E:AVTSATUR, MREBOFEFA, E7LEL—, REDKRE, METFTEDOMHILELESR,
#HRLEOREE, FOTvia L
%6 [E: EHIBRR 1
THE LAB(A 2559747 2alb—23av) 470y, LAR—HMIL TR
% 7 6B BHIFFE 2
HRBIGTOEFBNET R Ayiay
%5 8 [@:QRA
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)Q&A
FE-HENE
EROERNREEET I5LL4EIC, KAOHRABRICTOVWTHBEEZSEICFELTDIL,
Students will need to refer to their textbook to prepare for and review each lesson.
ES:EF B
iRl E e, HiiEmE
Philosophy of Science and Technology, Ethics for Engineers

HE® 1 E 21 HEORBLELEBRO=HIC ISBN 978-4-621-
08914-9
£E4 BRSHIEES | HiFd | ABHK iR 2015
HHEETIHEER

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

SERICHT SHMENE
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REFTAHZEANHLL, AEGHRFEBEZHET 570, KFERFLEICHLT, ERLFOHHEIIGCT, HAEEREICE
THMBRUEIESIZF T,

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.
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[Evaluation method] Report

[Evaluation basis] Students who attend all classes will be evaluated as follows:
S: Obtained total points of reports, 90 or higher (out of 100 points).

A: Obtained total points of reports, 80 or higher (out of 100 points).

B: Obtained total points of reports, 70 or higher (out of 100 points).

C: Obtained total points of reports, 60 or higher (out of 100 points).
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B&IR /A : D-101/hisashifujiwara@rac.tut.ac.jp

T8 & D-101/tsuchiya@rac.tut.acjp

BJIIIE%A: D-101/masatomo.shirakawa@rac.tut.ac.jp
Instructor contact information:

Saburo Tanaka (Chief) : G605/tanakas@ens.tut.ac.jp
Hisashi Fujiwara: C101-1/hisashi.fujiwara@rac.tut.ac jp
Toru Tsuchiya: C101-1/tsuchiya@eiiris.tut.ac jp
Masatomo Shirakawa: D-101/masatomo.shirakawa@rac.tut.ac.jp
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Anytime through email
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Graduate Program of Mechanical Engineering for Doctoral Degree

(B) Sound ethics and social awareness as highly advanced-level engineers and researchers

Be conscious of specialized and ethical responsibilities as highly advanced-level engineers and researchers; and have the
ability to discover, set,solve and evaluate technical issues in society
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The class aims to give advanced knowledge on solid mechanics, vibration engineering or tribology.
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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: Associate Professor Y. Takeichi

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




From 11 to 13 week: Lecturer T. Ise

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

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

From 14 to 15 week: Discussion
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Self-preparation and review are necessary.

E9:EF B

MR AR, TFRITER BRREIXFERZOELFRERE)

Fundamental knowledge on solid mechanics, vibration engineering or tribology.
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get advanced knowledge on solid mechanics, vibration engineering or tribology.
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Method: A comprehensive report(70%) and discussion(30%)

Level: achievement in the case upper 55 points.

Level S: upper 90 points, Level A: upper 80 points, Level B: upper 70 points, Level C: upper 60 points
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Tadaharu Adachi: Room D—-305, E-mail: adachi@me.tut.ac jp

Shozo Kawamura: Room D-404, E-Mail: kawamura.shozo.gk@tut,jp

Yoshinori Takeichi: Room D-304, E-Mail: takeichi@tut.jp
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Graduate Program of Mechanical Engineering for Doctoral Degree
(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner
Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original

techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner
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solid mechanics, vibration engineering, tribology
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(Prof. Abe)
With the recent development of computers, numerical methods tend to be used in the field of manufacturing processes.
Simulation such finite element simulation is commonly used for process design of metal forming. the objectives of this lecture
is understanding of flow stress, failure, fracture, friction and lubrication in metal forming to use finite element simulation of
metal forming process.
(Prof. Shibata and Prof. Nagai)
“Micro/Nano Electro Mechanical System (MEMS/NEMS)” can be defined as miniaturized systems that consist of
micromachined sensors, actuators, passive components, and integrated circuits (IC) for applications in micromechanics,
nanoscience, photonics, bio—electrochemical systems, and so on. The MEMS/NEMS fields have been one of the most exciting
technologies during the past decade. the objectives of this course is to introduce fundamentals of conventional micromachining
technologies and the-state—of-art nanomachining technologies, and their application in the development of MEMS/NEMS
devices.
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(Prof. Abe)

1st week:

1) Simulation in metal forming. Slab method and finite element method.

2) Stress—strain curves: flow stress. Uni—axial tension test. Flow curve.

2nd week: Stress—strain curves.

1) Effect of temperature, strain rate and hydro static stress. Hot, worm and cold working.
2) Uni—axial compression test.

3rd week: Stress—strain curves.

1) Plane strain compression test.

2) Temparature rise during deformation.

4th week:

1) Plastic anisotropy. r—value, Lankford value. Plastic anisotropy and deep drawing. Plastic anisotropy and yield criteria
2) Failure and fracture of materials. Ductile fracture, Brittle fracture, buckling.

3) Ductile fracture criteria. Cockcroft-Latham ductile fracture criteria. Nakajima test.
5th week:

1) Formability of sheet metals. Forming Limit Diagram (FLD). Scribed circle method.
2) Buckling of colum.

3) Surface structure and properties.

6th week:

1) Surface structure and properties.

2) Determination of fricition coefficient.

Tth week:

1) Lubrication.

8th week:

1) Reynolds equation in metal forming.

(Prof. Shibata and Prof. Nagai)

9th week: Introduction of MEMS/NEMS

10th week: Photolithography

11th week: Wet etching and dry etching

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

14th week: Surface micromachining and bulk micromachining

15th week: Microactuators and scaling law

16th week: State—of—the—art in micro/nanomarching technologies
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Students are required to prepare and review each lesson.
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(Prof. Shibata and Prof. Nagai): Advanced Microfabrication Technologies
(Prof. Abe): fundamentals of solid mechanics
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(Prof. Abe)

Understand following items in metal forming simulation,

(1) Difference between slab method

(2) Flow stress

(3) Material fracture model

(4) Friction and lubrication model
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S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).

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

B: Achieved 75% of goals and obtained total points of exam and reports, 70 or higher (out of 100 points).
C: Achieved 50% of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).
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(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner




Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner
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elasticity, plasticity, finite element method, metal forming, MEMS/NEMS, PVD/CVD
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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.
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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. (Yasui)

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




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

12th week: Joining process 4 — Frontier and new development of spray forming. (Yasui)
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
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E9:EF B

MR A ERMMBEER/LTNSIL
FEHIERRABOMEENIZISLVIREATA LRI Z ], THMHEE)]

Joining process, surface process engineering, materials science, Physical chemistry of materials.
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T. Rosenqvist: Principles of Extractive Metallurgy, McGraw Hill
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Text will be distributed.

SEK1 E + Principles of Extractive Metallurgy ISBN 0470115394
EE4A Rosengvist H iRt Tapir Academic | HIREE 2006
Press
SER? ¥4 Growth and Transport in Nanostructured Materials: The | ISBN 3319246704
Fundamentals of PVD, CVD and ALD
EEL Angel Yanguas—-Gil | MRt | Springer HiREE 2015
BEK3 *4 Solid State Physics ISBN 0123850304
EEHA Giuseppe Grosso, | HRE#t Academic Press HhRE 2013
Giuseppe Pastori
Parravicini
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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.
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Each instructor will give students assignments. Average score is used for evaluation.

. Yokoyama

Test of review (10 points (full mark)), assignment(20 points(full mark)) and exam. (70 points(full mark))
T. Yasui

Assignment(30 points(full mark, students must submit all reports)) and exam. (70 points(full mark))

[Evaluation basis]

S:Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).
A:Achieved 80 % of goals and obtained total points of exam and reports, 80 or higher (out of 100 points)
B:Achieved 70 % of goals and obtained total points of exam and reports, 70 or higher (out of 100 points).
C:Achieved 60 % of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).

For repeating students, the following old evaluation basis will be applied.

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).

EMRR

LR—hTERE

By Report

e

(2L

N/A

T

RIS {8 (BB E D-505, %R 6694,e—mail:m—izaki@me.tut.ac jp)
U = (ER 2 D-507, AR 6696,e—mail:yokoyama@me.tut.ac,jp)
L HFIBH (Ef 2 D-601,A#R 6703,e—mail:yasui@tut.jp)

M. Izaki (D-505,ext.6694,e—mail:m—izaki@me.tut.ac.jp)

S. Yokoyama (D-507,ext.6696,e—mail:yokoyama@me.tut.ac,jp)
T. Yasui(D—601,ext.6703,e—mail:yasui@tut.jp)
JxIhLR—D

2L

N/A

AI4RF7 T —

e—mail ICTHERFZ(T{T(F5

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

SE-HWIEBREDHE
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C)EECHBERAN - ERAISEATESIREN -RIES

BRIZEIVZOBENFICETISETAMBEESL, ThozLHEEICABMICEESE-HRFARAERERST
HET, RERRO=OHOMBIMNGHMZREL, RBETESRNZHIIDOTTNS,

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

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F—0—F

UHAo)L, MBS BEBRE, SRASRE, EENI. RARE. A4t FS5/708R . IF5X7vF0ei vy

thin solid film, coating, evaporation, activity, spray forming, transport phenomena, thermodynamics




(D31030040)#4 ¥ T Frif[Advanced Materials Science]

HBEAFEXA] ## T==4%R[Advanced Materials Science]

B WES D31030040 E5 BRIZEK BROBA &R
BRsR=EH %4 FBAKE £2~2 Bk 2

GE 2 AZRIZHERIE T % HIRE WHBER 1~
PRER BB IEER BAM4sE®R  D1,D2,D3
HLUHAIN—TF =F B2, Fs& &E—, /M#F IEF] MIURA Hiromi, TODAKA Yoshikazu, KOBAYASHI Masakazu
b4

FoYy MEC_DOC74020

Bx0BE

MRERENDEEUEH >THEAL TR ETRELLDEE - HIRICH T 2B OM AR OMBELBRREMHZED
TIEMNLERL, WATESEIICT S, T, FEEAR, FHEEZERNEZNOBEBOLLITELLERTELRICT S, 55
12, BEEEMH-HEMEEZOI/DMBER T 5L THEDOHIE, RELEIATHEONATNEIENDS, L DOMHIC
BIAHEERBRORE, 1%, B0, BEREOLOOTOREZEEMITTES,

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.
BROAE

[ ® @ Nst:/obaFo2ay (MHEOER-BHZE-BEHHETOMRBR) (Z5H)

(#2722 R]2nd: i E MR EEE (Z58)

[ TR ]3rd: BB #EREMEBHE 1 (ZH)

(A2 T2 R)4th: BB #E &R SABEHIE 1 (=)

(72T < R)5th: B S & S AR (=58)

[ x @ léth:MHS/OMBOTFMEMEN 1 (R, 1 A—D0T, FETST4) (MK)
(FT<UR1Tth: MO OBEBOFTMEMRN 2 (EHRLE, ETUVT) UMK

(Ao T2UR]18th: MR/ OBBOTMEARNT 3 FERFA AR (M)

(o T<oR]oth: RO DBBOTMERNT 4 (ESBBARNT) (M)

[ st @ Joth:#EHERF 1 (8L RFRBOER) (FE)
[AoF<oRN1th: HEEREF 2 (KER, £B0EE, RF0¥E) (F&)
[FoTF<oR2th: # #4865 3 (NI E1E BHESR BEE) (Fa)
[#2F<URT3th: HHEAER 1 GRiE#E B0E-MIT0ER)(FE)

[#o TR ath: HHERESR 2 (BH-FEHBER(BEHEREEFRR) (FE)

X AZOHEIOF IANRABEEAMULED O DEHELENERITHN . RENBELURBEOEEICEENELS
BE’HYET,

[A>F<2K): Google Classroom IZFEHEEHE18EH T 5,

[ & @ )] BEREICCHEEREZTS.

[face to face]1st:Introduction (MIURA)

(Deformation, fracture and microstructural control of materials and the recent related topics)
[on—demand])2nd: Microstructural control and improvement of mechanical property (MIURA)
[on—-demand]3rd: Dynamic recrystallization and microstructural control I (MIURA)
[on-demand])4th: Dynamic recrystallization and microstructural control I (MIURA)
[on-demand]5th: Static recrystallization and microstructural control (MIURA)

[face to face]6th:Evaluation and analysis of material microstructure 1 (KOBAYASHI)
(Synchortron radiation, Imaging, Tomography)

[on-demand] 7th: Evaluation and analysis of material microstructure 2 (KOBAYASHI)
(Image processing, Modeling)

[on—-demand]8th: Evaluation and analysis of material microstructure 3 (KOBAYASHI)
(Orientation analysis)




[on-demand]9th: Evaluation and analysis of material microstructure 4 (KOBAYASHI)
(Texture analysis)

[face to face]10th: Microstructure of Materials 1 (TODAKA)

(Structure, Lattice Defect)

[on-demand]11th: Microstructure of Materials 2 (TODAKA)

(Phase Diagram, Solidification, Diffusion)

[on—-demand]12th: Microstructure of Materials 3 (TODAKA)

(Deformed Structure, Recovery, Recrystallization, Phase Transformation)
[on-demand]13th: Strength of Materials 1 (TODAKA)

(Strengthening Mechanism, Heat Treatment and Deformation Process)
[on—-demand]14th: Strength of Materials 2 (TODAKA)

(Plastic Deformation and Microstructure)

* If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for Preventing the

Spread of Corona virus,
the course content and evaluation of achievement are subject to change.

[on—-demand] : You can take the class whenever you want.
[face to face) : Regular face to face class.

FE-HENE

Self Preparation and Review are essential.

Self Preparation and Review are essential.

ESEH B

B3 HMOMBEMT, MBS

B4 MBHERMMET R, BEMHZE, MEER

M1 MBHREEZE, MEHERERIS T 2455

B3 M # % &N T (Materials and Processing in Mechanical Engineering), # ¥4t
B4 MEMSTEM I, &M $ % (Structural Materials), #$IRHT

M1 FEMREESE, #1 %% EEH 18 T 24%5% (Advanced Materials Function Control Engineering)

L= w4 N/A ISBN
FEE EZN I
S F T S ERIR
BRENEERMNT D,
The text for lecture is distributed.
SEKA1 B4 Recrystallization and related annealing phenomena ISBN 978-0-08-
044164-1
EEL F.J.Humphreys and | HiR#E Elsevier RS 2004
M.Hatherly
SERK2 R4E Materials Science and Engineering: An Introduction, 8th | ISBN 978-
Edition 0470419977
EEH William D. Callister, | HER#E John Wiley and | HiIREE 2009
David G. Rethwisch Sons
BEE3 4 MHOMBETE > - b ISBN 978-
4563067120
EHEL WD. F¥¥JR4— (&), | iRt ERAE Hi R SE 2002

William D.,Jr. Callister
(RE&), AFF & (&
BN

SERICET SRR

BEE

EATITITILIZED—X 2 HHEEHESE, ZEES SAKHHE RIG3ESE, D S2EE, ISBN:978-4254236927,

Hi kR £ : 2000

N

z2E




ELZITTFUTILISEI)—X 3 HEBES), ZHL MEHE BHER EPE, HiRtt FAEE/E, ISBN:978-
4254236934, R4 :1999

sEE

EEZITTITILIZELY—X 2 HHEAR#E), ZERL SAEH REBRE, Lt SR EE, ISBN:978-4254236927,
Hi bR 4 : 2000

SEE

ELZTITYTILIEI)—X 3 HHBES], Z2FH5L MEHA BEHERX EBPE, HiRtt Z2E/5, ISBN:978-
4254236934, HihRE:1999

ERER

1. MHEOER-HIE-HEHEHEZOMRBRAHINEETETTLS,

2. B EHMA I DRBBRICOWTERTE, IATES,

BB ERLEBEECOWTERETE. RATES,

MBS OEREEICOWTERETE. RATES,

SR EFE A AT TR OSRANTES,

EBRACLORBENHRATES,

- MHEOMBBEM L DORBRFRERBATES,

CHHEOMEHIE - BERROOORNIE-MITOERFRETES,

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

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

. Understand and explain imaging technique by using synchrotron radiation

. Understand and explain representation of crystallographic orientation

. Understand and explain relationship between microstructure and properties

. Propose heat treatment and deformation process for control of microstructure and properties
RROFMZ(EHRR. BELR—FMEORMB L UFlREE

Evaluation of results : three reports (100%)

Criterion: evaluate results for the students presented at all the lectures essentially as below.

FRAIMICT R COBRICHEL-BICDOETEOLIIFHES 5.

O N TADNWN = ©® N0 GN®

S: ERBEETARTERL. D3 DDLR—FDEFM A (100 SiFs)A 90 Sk,
A: ERBEE T DERL. ™D, 3 DDOLR—FDEHE (100 M R)A 80 ALl L,
B: ZERBE# 6 DERL. ®MD.3 DDLR—rDEEMA(100 mimm)A 70 ALl L,
C: ERBE%E5DFERKL. N D.3DDLAR—+DEEM A (100 S S)AY 60 MLl E,
X1=f2L, BEEENBBLEGAICE, EEA~C)DFHERELZERT 5,

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.

S: Achieve all objectives, and total marks of three reports are 90 or higher (out of 100 points).
A: Achieve 7 objectives, and total marks of three reports are 80 or higher (out of 100 points).
B: Achieve 6 objectives, and total marks of three reports are 70 or higher (out of 100 points).
C: Achieve 5 objectives, and total marks of three reports are 60 or higher (out of 100 points).

EH B

LR—TEE

By Report

SEHSREM

HEMNERIZETR

Professors indicate individually.

Tt

<Miura> miura@me.tut.ac jp

< Kobayashi> m—kobayashi@me.tut.ac jp

todaka@me.tut.acjp

COEBREZETIEEE. LR 3BDELEITERLTTEL,

<Miura> miura@me.tut.ac jp

< Kobayashi> m—kobayashi@me.tut.ac jp

todaka@me.tut.ac jp

When you take this lecture, please contact with three teachers.

DINHLR—D

<Miura> http://str.me.tut.ac.jp




< 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.ac.jp/

FI4RF 7 —

<Miura> Please send e—mail in advance for appointment. fHXEEZITHEEHE D,

<Kobayashi> Please send e-mail in advance for appointment. e-mail IZTHRXBRZITHEHE S,
<Todaka> Please send e-mail in advance for appointment. e—mail [ZTHHIREEZITEEHE S,
<Miura> Please send e—mail in advance for appointment.

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

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

FE-LEIZAREOHE

(C)BELMBEHEN - RENICERATEEEN-RIES
BHI¥ELUZOEELFICETIEELMBEEEL, ThorLEEICHEBNISEESE-MRBARA EREARET
5TET,

(E)BRFOEMOURRBEDELITN T HER L EFHRHFE N
#HE RBE BNEORLLOREEZERL, £EICH->TERMICHELFEE T SRENEZITDT TS,

BHIZER

(C)EELHMALTHEN - REMNICERTELIER-AIES

BHIFZEIUZOBEELSFICETIEELMBEEEL, T LEEICARNISERS S -MRAMAE L EREARET
BHILT, REMBROI-H DAL HEMZRIEL, EETEDREATHICDTFTNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniques for problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner.

(E) Inquisitive outlook and skills for continuous learning in response to state—of—the—art technology and changes in the social
environment

Have the skills to investigate the nature of change in society, environment and technology, and voluntarily make plans and
learn throughout one’s life

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F——F

HiE BE AR BOE mIToEX

properties, crystal structure, microstructure, heat treatment, mechanical process




(D31030070) TR JL¥—T % 4a[Advanced Energy Engineeringl

#HBAXEX4A] IA4I)ILF—I4R[Advanced Energy Engineering]

B WES D31030070 X% BHIFER BIRDA E3IN
BRsR=EH AITHEA EARE £3~3 Bk 2
B RERIFMRAFHEL R IRE HNRER 1~
PREREH BHIFER BASREER D1, D2, D3
BHYEFAO—2F HAR 5, B = £ FHKE, HRE EF SUZUKI Takashi NAKAMURA Yuji, DOI Kentaro,
=iel MATSUOKA Tsuneyoshi

>R g MEC_DOC74020

BROB&R

HOMBEEZBE-HETIFERLLT,. KOERBEDORAORREBERRTIHEN—MRICEOSND, Ff-. BOREIC
FHLTIE BREREEFRATIHENRE R THS, RAETIE. ARICEIBOMEOHIE. HHITRBECLDEDF
EITDOWT, B OFEM . AROKREZ. EFRES SUVEET IHMXESEICLEAL, BERUVITHET 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.

BRORA

F1REEAKR) ARICILE-ME OIS EHE

F2B (85K) *RICLDE-MEDHE ) XEAER

EIBEAR) FFICLDE-ME O&E (D) ELRE#=

F4E($5K) HELEZHESIR-MWEOXRE@E () HiE

FEEE(BAR) MEZESR-MEORTREE) XEAEX. /SA—20EH

F6E (85K) HELZMAESE-ME O FEE () BEHDHREE

F£78 (85K) HEEZAESR-MEOXREE (V) EFFHE

E8E(#KR) HEAZHESIR-MEORTEE (V) FHRIFELTOFHE

FOB (hH]) PRBE (RIS 5%

F10B (PH) LERIEH

F11E(PR) BREER

F128(PH) KXEE

F13B(PF) BEEN

F14E (PH) ERBRBEETIV

F15:E(PH) ZHEEETRBERRE

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

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

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

4th week (Suzuki): Introdution of atomization

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

6th week (Suzuki): Disruptions of droplets

7th week (Suzuki): Analytical treatment of atomization

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

9th week (Nakamura):Introduction of combustion

10th week (Nakamura):Chemical reaction rate

11th week (Nakamura):Ignition and extinction

12th week (Nakamura):Flame structure

13th week (Nakamura):Asymptotic analysis

14th week (Nakamura):Turbulent combustion modeling

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

FE-HENE

BREOEBRNARLTEETHLELIC, READEREANBITOVTEFHSEEEFTTELTHLIL,
Preparation and review are highly expected.

E9:EF B

MEBIZ) [RANZ TRETFIGEORBERELTHLIL,

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

SHEETIHEFE

BESZHUFETLITREISGCTIY U EERMLET,




Handouts will be distributed as necessary

SEKA1 E 34 Convective Heat Transfer ISBN
EE4A I. PoP and D. B. | Hikrtt Pergamon Press HIRE 2001
Ingham
BER?2 ®4 Principles of Combustion ISBN
EEL K.K. Kuo H iRt John Wiley and | HYRRSE 2005
Sons
SERICHET A ERIEA
(2L
N/A
AR

BOMBEORE - WX ICETARH DM, FRRRZEEL, TOMBEESOWRDERITRI TS,

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

BROFME(EYMER. RELR—FSOREMS IV HHEE
SRl RAIICT N TOBRICHELIZHDIZDE, FEEDKSITHEZEHEY 5.

ZEBETOHEELE (50%) LR—K(50%)

BaiiE-2 ¥

FTf A IS LB (100 SiER) A 65 mFEIE 60 AU LEDIGEEEEGERBZICEIELR) T 5, HH/FRICK>TER
DREELZHRT S,

Sl S:90 mbl E, FFMf A:80 maLLE, FRM@iB:70 mUALE, FFfi C:60 MLLE

Students who attend all classes will be evaluated as follows:

S: Achieved all goals and obtained total points of reports, 90 or higher (out of 100 points).

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, 70 or higher (out of 100 points).

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

SEHI R ER

LR— TR

By Report

EHIE R

HIZRL

N/A

T Ot

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

N/A
JxIHLR=D
YL

N/A

FI4RTI—

[RAIELCESRERADERK TRNSTFE 5 FKEFET.
Every Friday, after the class to 5:00PM.
FE-LHIZEMEOHNE

BHIFER

C)EELCHMHBERAN - ERIISEATESIREN -BIEAS

BEI2ELUZORENFICETIEELMBEEEL, Thoz GAEREICABNISEESEMRRARAERERSET
BIET, RERRO=HDOMBIMTHMZREL, RETESRNZHICDOTTNS,

Graduate Program of Mechanical Engineering for Doctoral Degree
(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner




Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F——F

SR ER, B LR PR

Convective Heat Transfer, Spray and Atomization, Combustion




(D31030080)7% 1 T = 4 si[Advanced Environmental Engineering]

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

B WES D31030080 E» HEMTIT$ER  BiRBA BIR

BRsR=EH %4 AR K2~2 B 2

B AERIFARRET L EFE HEER 1~

PREREH BHIZER BASREER D1, D2, D3

HLKEN—7F R fRE BAE, BAT {SIE, HIA FE, L {E5E DA Akiyoshi, SEKISHITA Nobumasa,
YANADA Hideki, YOKOYAMA Hiroshi

FoRYT MEC_DOC76020

Bx0B#&E

IRNF—EREMEICEALT, HISRARAIZOERNORATEIRELRELRITOTHILEZAFELT, 9k, BE
FIREICERYBO - DEBmEKEDERMBAIZDNTES.

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

BRORA

®H

F1EMNSE7E BRIRILX—EHEFZHEERE-BET)

AREFOKRKFEL, ELRA, E—rTASUF, BARKELZECDONT, Z

BENREDEBRXONBTEZMBNL, thDOZEECHLKBLOBTHHRE

115. COBREEFRELT, AR EEOHHORRABBECEETEIRILEY—
[COVWTHOERBEREFADOEMEMICOVTESR

8 :FLHELKR—

%H#2

FEE~15E HIRLF—IHHEEMIE L)

NEFEBRZREFAT HRAEOBCETN, BN ZHAEOERTLENESLURARED

BIEMTEITICOVT, XBELVREOXEBRXDOANBREREBNL, thOZEEL®

HEHELOMTHB/ETS. COBEEELT, FEEMCERZICOVDTOERER

ERIEDEMEAIZDLNTES.

F16E FLHELKR—K

1st to 7th weeks:

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

9th to 15th weeks:

Each student is requested to read a few English papers that treat fluid filtration technologies utilizing mechanical phenomena,
noise reduction in flow, computational fluid dynamics 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 and noise reductions
methods are acquired through this process.

8th and 16th week

Report and summary

FE-AERE

BRL-AXOBNCHELERLELEEZEBTIGEANTUREICERD L.

Study the fundamental theories necessary for understanding the technical papers and carefully prepare for the introduction of
the papers.

E9:EF B

FRARNZ EHAIZE HE AR IIL—FNRD— BIERKHZE

Hydrodynamics, Instrumentation engineering, Statistical mechanics, Fluid power, Computational fluid dynamics
HHEECETIHERR

HRE-BET  EERXEER

HIE -l EEREER

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

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

SERICHATIMREE

¥zl

N/A




=342

BAEIRLF—ICETHEREEITOVTERT 5.
BAREOEBRICOVNTERET S,

RSB, KRUBRISOWT, ERERLRNTHRAZERZT 5.
NEBRZEHATIRAEOFEEMONT, EREREEMBAEERTS.
ZEHRE, BUERFICOVT, BRERIENTBRAEERTS.

To understand the fundamentals of renewable energy and theory of wind turbine.

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

To understand methods and theories of aeroacoustics and numarical simulation.

RO FEMZE(EHFER. RELR—MEORDE LU

STAfE  BRREL AR— M kYEEHE T 5 (K LAR—ME 100 S S CEHMEL, FHEETMERET D)
EaiE- S

EEHERE 12 F4 51l S 1390 MLl L, 7@ A (Z 80 sRLAE, FF@i B (X 70 ALk, 5%l C [Z 60 ML ELT B,
B REIRIE 3 4 51l A 1380 MLl E. 5Vl B (% 65 mLlE. 51l C (X 55 mUEET B,
Methods:Evaluated by reports.

Evaluations:

D1,D2: The evaluation S is 90 points or more, the evaluation A is 80 points or more, the evaluation B is 70 points or more, and
the evaluation C is 60 points or more.

D3: The evaluations A is 80 points or more, the evaluation B is 65 points or more, and the evaluation C is 55 points or more.
SEHI R ER

LR— TR

By Report

EHIE R

Bzl

N/A

T Ot

SREBAR

EREE:D 4 D-410 M§%:6680

e—mail :iida@me.tut.ac.jp

B TELE:

ER/E D2-303, AI#R 6687

seki@me.tut.ac,jp

WIEBEFE

ERE :D-309 IR :6668

e—mail : yanada@me.tut.ac jp

BIEs

ERE:D-306 N#R:6665

e—mail : h—-yokoyama@me.tut.ac jp

Proflida A:

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

Prof.Sekishita N:

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

Prof.Yanada H:

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

Prof.Yokoyama H:

office:D—306, extension:6665 e—mail : h—yokoyama@me.tut.ac.jp

IINALR—D

SREAMZEZE http://aero.me.tut.ac,jp

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

FI4RTI—

ERH : e-mail TEREZHERT 5,

BT : e-mail THFEIZHRT 5.

HIH : e-mail THEZEKT 5.

I e~mail THEREZHEKT 5.

Inquire this of the lecturer by e—mail.

SE-HWIEBREDHE

(C) B ERABERSH - ERMICERATESREN -EIES




BEI2ESUTOBENFICETIEELMBEERL, ThoZ AERICARNISEBESEMERRAEZRERTT
HET, REBRO-HDOBBMAEMERIEL, RETEDIRNEHITDTTND,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F——F

IRILF— RE BARE, BE, KKER, KRR, I —F/D0—, KR, ZHES, BIERT

Energy, Environment, Wind power generation, Windmill, Atmospheric turbulence, Atmosopheric diffusion, Fluid power, Liquid
filtration, Aerodynamic noise, Numericl simulation




(D31030100)> A7 Ly - B ¥ &fi[Advanced Systems and Instrumentation Engineering]

HBEAFEXA] o AT L 5HAI4F iR [Advanced Systems and Instrumentation Engineering]

FHHBES D31030100 =% § BHIFER BIRVA iR
BAGR=E % EEAEE X2~2 BT 2
B RERIFMRAFHELRIRE NBER 1~
BRER-ER BHIFER BACKSER D1, D2, D3
HLUHAA—<F HNIL E#L ET EHE UCHIYAMA Naoki, MASHIMO Tomoaki

E 4|

e ZAV YA MEC_DOC75020

Bx0BE

DEBRZOETELGHBELERICOVTES,
DFEEBEHEELIGAIZDONTES,

1)Learns important properties and applications of piezoelectric phenomena.
2)Learns mathematical programming problems and applications.
BROAE

FoT<oR] E 1B EERE

[FoTF<oR] E 28 EEAERX

(Ao TRl E 3B BERREEMROTFOD—
[(FoT2UR] % 4 8 BiREIR

Ao T<UR] %58 BERB R

[F2T<UR] £ 68 &R R

[FoT<IUR] 878 EERSR

HYET

(xtm) £ 8E BB EELGAER !
(FoTIUR)E 9B  FIBEHE AL RSB I

(xtm) %108 SRR EA LIS RES I
(FoFIUR)E 18 HEBHEER LGRS IV

(xtm) 1258 IR EA LS RER V
(FoTUR)E 138 IR EAR LG AEH VI
(FUFIUR)E 148 B EE SIS RAEH VI

B NU(ZEEOFE-BEKRICEHLETHELET,)

TRZOHFBIOFT VAN RBREEKRBLED-ODFHEEDEFRITHEL., BEABTSLURBOTHIAICEENEL LS
EhHYET, |
BEERRBENER(IZLDIE S, GoogleClassroom T [XHFFIHER AT LIYBRLET,

ZF> T <K :Google Classroom [ZEREX#18E T 5.

X EEEICTHEREETS,

[On—-demand] 1st week: Piezoelectric phenomena

[On—-demand] 2nd week: Piezoelectric equation

[On-demand] 3rd week: Analogy between electric and mechanical systems
[On—-demand] 4th week: Simple harmonic motion

[On—-demand] 5th week: Damped harmonic motion

[On-demand] 6th week: Forced harmonic motion

[On-demand] 7th week: Piezoelectric Vibration

Lecturer: Mashimo

(face to face) 8th week: Mathematical programming and application I

(on—demand) 9th week: Mathematical programming and application II

(face to face) 10th week: Mathematical programming and application III

(on—-demand) 11th week: Mathematical programming and application IV

(face to face) 12th week: Mathematical programming and application V

(on—demand) 13th week: Mathematical programming and application VI

(on—demand) 14th week: Mathematical programming and application VII

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

If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for
Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.




If there is any changes about a class schedule, I will inform you on Google Classroom or KYOMU JOHO SYSTEM.

Face to face: Regular face to face class

On-demand: You can take the class whenever you want.

FE-HENE

EROBRANBEEE T HLLLIC, REIOARICOVWTTFRMNEESEICFELTAIL,

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

1. BEHEEH RIS

2. VAT LIZHH

1. Advanced Mechanical Instrumentation

2. Advanced systems engineering

HHEHETSMRER

EEEMEEMT D,

Handouts will be provided.

SEK1 E + Nonlinear Control of Engineering Systems: A | ISBN 0-8176-4265—
Lyapunov—Based Approach X
EE54 W.E.Dixonetal. | HER#t | Birkhauser HERE 2003
SER?2 ®4 Nonlinear Systems, 3rd Ed. ISBN 0-13-067389-
7
E¥E5% H. K. Khalil | i3t | Prentice Hall AR 2002
SERICHETIHMERR
(2L
N/A
R AR

NEBRZOTELGMHELCRAICOVWTEET S,
DFEFEREEDRELISRICOWTEREY D,

1)Expected to understand important properties and applications of piezoelectric phenomena.
2)Expected to understand mathematical programming methods and applications.

BROFMEGEYRE. RELR—SOREMNESIUVHHE S
HRLAR—FADELHER100/ 2% THHET 5. )

SHEEEE: RAIMICT RTOBRICHELEZLDICOE, FTROKIICHREZEET S,
S:EMBEETRTERLTEY, hoOLR—kmh 90 S L
AERBESF 80%ERLTHY, hoOLR—bmht 80-89 =
B:ER B 2% 70%ZFERLTHY, M DOLR—bmA 70-79 ML
C:ERMBEF 60%:ERLTHY, hoOLR—bfh 60-69 mLlE

The final grade will be determined by report assignments of two lecturers (Each ratio is 100/2 %).

Basically, students are expected to attend all courses.
The credit of this course is given if the score of the above reports is 60% or over.
Grade levels are C (60% — less than 70%), B (70 - less than 80%)), A (80 — less than 90%) and S (90% or over).

EHRR
LR—h TR
By Report
EHIE R
Bzl

N/A

T Ot
L

N/A
IINALR—D
L

N/A




FI4RF 7 —

BT HH(A—/)TEERE)
A B (A—)LTERRE)
Mashimo(Contact by e-mail first.)
Uchiyama(Contact by e-mail first.)

FE-ZHIAFAMEORE

BHIFER

C)EELCHHBERAN - ERIAISEATESIREN -BIEAS

BEIZ2ELUZORENFICETIEELMBEEEL, Thoz GERICAMNISEESEMRRARAERERSET
HET, REBRO-HDOBMBMAEMERIEL, RETEDIRNEHITOT TS,

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F——F

EEBRER, HIEFERERE

Piezoelectric phenomena, Nonlinear systems, Systems engineering, Mathematical programming




(D31030110)5E# AH A =% R[Advanced Mechatronics]

HAAE4A] Seim A HARA =% X [Advanced Mechatronics]

B WES D31030110 E» HRI¥ER BROA EiR
BRsR=EH ATHEA AR K2~2 B 2

GE 2 AZRIZHERIE T % HIRE HEER 1~
PRER BHIZER PISRER D1, D2, D3
HLUHA[A—TFEE] ki B, k% #B) &K BKEF SATO Kaiji, SANO Shigenori, TAKAGI Kentaro
Fonyvyg MEC_DOC74020

BEoBE#

REBREEIETHILITEST, MEEARYNOERELGDAN=X L, TOF2T—4, FHAKIEBMGOERMEE H(ZDT5.

Students will acquire the basic knowledge of mechanisms, actuators, measurement and control methods which are fundamental

and useful for intelligent robots by taking this course.
BERORE

UTZEFELTLNS.

F 1B AAPOZIRORATLEETIVEFEQ)

F 28 ANPAZIRVATLEETIVIEFE(2)

FI3E AHFOZIRIVRTLEETIVEFE(I)

F 4B AAPOZIRVRTLEETIVEFE(4)

F58 ANPOZIRIRATLEETIVEFER(S)

F 68 JATLRE-ETIVRIE(T)

F T8 JRATLREE-ETIVIEGE(2)

F 8 VATLRE-ETIVRIE(3)

¥ 9B SRTLRE-ETIVRIE(4)

¥ 1058 YRATLREE-ETIVIRGE(5)

F11E BEEHRTL)

F12:8 BEEEBRATL(2)

F 138 BHEEEBRTL(I)

F 148 BEEBORTL(4)

F 158 BEEEXTL(5)

The following contents are provided;

1st week: Mechatronics systems and modeling methods (1)
2nd week: Mechatronics systems and modeling methods (2)
3rd week: Mechatronics systems and modeling methods (3)
4th week: Mechatronics systems and modeling methods (4)
5th week: Mechatronics systems and modeling methods (5)
6th week: System identification and Validation(1)

7th week: System identification and Validation(2)

8th week: System identification and Validation(3)

9th week: System identification and Validation(4)

10th week: System identification and Validation(5)

11th week: Precision Motion System(1)

12th week: Precision Motion System(2)

13th week: Precision Motion System(3)

14th week: Precision Motion System(4)

15th week: Precision Motion System(5)

FE-AERNE

BENBEZETTHLLELIT, REIOABITOVWTTFRMNEEZSEICFETHIL
Read the handouts before and after the lecture.

E9:EF B

B, MoAER, #EZ SHATE, FIEER ORTOX
Fundamentals of linear algebra, differential equation, mechanics, measurement and control theory, and robotics.
HHECHETIHERR

BHEERT D

Handouts will be prepared.

SERHTIHERR

HICRL

N/A

ERAE

(1) B EMREICH TR EROF LI RNLERAAETERETS
(2) ARYED LR T LBRIEDEREEERET D




() AARAZI R AT LERDICBIMS AT LOET VL FEOEREER TS

(1) Understand characteristics of components and their effective use in precision motion mechanisms
(2) Understand the basic of system identification

(3) Understand methods for modeling dynamical systems including mechatronics systems

RO FEMZE(ENFER. RELR—MEORDHE LU LS

LR—KZ&>T 100%:HE S 5

A:80 R E
B:65 mLlE
C:55 mLlE
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.
EHS R

LR—TEE

By Report

SEXI R

¥zl

N/A

Ot

{E#%&:B =, D-408, 6676, sato@me.tut.acjp
{E87:%8ll, D-407, 6677, sano@me.tut.ac.jp

Kaiji Sato, D—408, 6676, sato@me.tut.ac jp
Shigenori Sano, D-407, 6677, sano@me.tut.acjp

DINHLR—D

L

N/A

FI4RTI—

e-mail [ZT, MEFFRFEZITEEHED
Contact the professors by e—mail first.

FE-ZHINFAMEORNE

(C)BERABERSH - RRMIERATESREN -RIES
BEIZ2ESUTOBRENFICHETIEELMBEERL, ThoZ AHRICARNISEBESEMERRAEZREARTT
HET, REBROE-HDOBBMAEMZRIEL, RETEDIRNEHITDT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F—0—F

Ok, I, E2Y, POFLI—4, #EE, BT A

Robot, Control, Sensor, Actuator, Mechanism, Mechanical system




(D32010010) B 4% - = F{W 4R T ¢ 65 I [Seminar in Electrical, Electronic and Information Engineering 2]

#HBEAFEXAE] ER-EFIERIFEE I [Seminar in Electrical, Electronic and Information Engineering 2]

B U 55 D32010010 B5 EX-EFFHE BRMA g
IXER

PR BE EBARR & Eifr#g 4

BRERFRE S AERTFARBETRIFR HBER 1~

BREER BR-ETERIFER FARREER D1

HuyRI0—<FEiT] S2RHHEZEE 2kei kyomu lin-S

e ZAV YA ELC_DOG71010

Bx0BE

EME. WX HESETRHELEDRTHILFALT, EMEMB LU ZORERENTE R, KA, &5, LETHEEN
&S,

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.

BXOAE

BEMEETIES - EFIFMIMICONT, BELIZLIAEHRBATS,

HEIERAFEICOVTEEREEFTS,

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-HENE

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

ES:EF B

REHEICRVWEHLESILE,

Refer to the supervisor.

HHEHATIMRER

BEICTEET S,

The books or papers are specified by the supervisor.

SERIHATSMRER

2L

N/A

b 1:4=E: |

EMABLTERAL. EMERLUVRNERACHTIENTES, F-ETNOERREVSIR AL THEA, BERIEENTES,
EMLBFOREMBEMICOVTERTES,

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.

BRROFMZECEHRR. BELR—FEORME SV HEHE

SREADAE BRE~DOEE, BHADSMOBRFHRENITHIET 5,

A& = 100 S AT, Bl S:90 MLl t, A:80 L, 5Ffi B:70 sl Lk, 5F4fi C:60 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 60 points. The achievement is graded by S
(equal or greater than 90 points), A (between 80 and 89 points), B (between 70 and 79 points), and C (between 60 and 69
points).

SEHI R ER
AEREAR R ICT T BT AL
None during exam period
EHIE R

Bzl

N/A

Tt
REHEICRWEHLESIE,




Refer to the supervisor.
DINHLR—D

W2

N/A

AI4RF7 T —
RELBICRAVEHLESIL,

Refer to the supervisor.

SE-HHIEERMEDOHIE

(C)BELRABERSH - ERMICERTESREN -BIES

B BEFRBRIZEIVTOREESHICHTIEELRIBEESL, Tho LHEREICHERMISEESE-MERREA X
RERFTHLT, RERRO=-OHDMBIGRMERNEL, RETESRENERITOT TS,

(D) A—/\IZERTEDIZA=r—2avh
TO—NVIZELT AU LRBEICF—LELTHALTRYHAL H T, BOOZEXOHREZNRNICKRE - RIET S
Sz —2av e, V- F—ELTF— LD BRERITHFETESRVRENZRANEFIZDOF TS,

(E) BZFDOEM O KRROEITH T SRR D EFHGHIEE S

#HE BE BWEFORILOREEZERL, £EICH->TERMICHELFEE T SRENEZITDT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

(E) Inquisitive mind and continuous learning skill for changes in the state—of—the—art technology and in the social environment
Have the skills to voluntarily make plans and learn throughout one’s life in response to changes in society,environment and

technology
F——F




(D32010020) B 4 - B F{W 4R TP Ba MM T [Seminar in Electrical, Electronic and Information Engineering 3]

#HBEAFEXAE] ER-EFIERIFEE M [Seminar in Electrical, Electronic and Information Engineering 3]

B U 55 D32010020 B5 EX-EFFHE BRMA g
IXER

PR BE EBARR & Eifr#g 1

BRERFRE S AERTFARBETRIFR HBER 2~

BREER BR-ETERIFER FARREER D2

HuyRI0—<FEiT] S2RHHEZEE 2kei kyomu lin-S

e ZAV YA ELC_DOG71010

Bx0BE

EME. WX HESETRHELEDRTHILFALT, EMEMB LU ZORERENTE R, KA, &5, LETHEEN
&S,

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.

BXOAE

BEMEETIES - EFIFMIMICONT, BELIZLIAEHRBATS,

HEIERAFEICOVTEEREEFTS,

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-HENE

BERERENREET I 5HLLEIC, KADRABRICOVWTTFRANEESEICFELTSIL,

Review each lecture and prepare for the next class with reference to the textbook.

ESEH B

BEHBICHVEDLESIL,

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

HHECETIHESR

BREICTEET %,

The books or papers are specified by the supervisor.

SERICHETIHESH

AL

N/A

b 174k |

BERAEZERL. EMERLURXERA LT IENTES, F-ENLEHRREVS XML THHA, BEREENTES,
EMSHFOREWRBEMICOVTERTES,

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.

ARl EGEM B, RELR— S OENE S U HEN

SEADHE BER~DOEE, BRANDSMOBRTFHOHRENICHIET S,

&R 100 R AT, 57l S:90 MLl E, A:80 Rl E, FFMfi B:70 mLL L, 5F{fi C:60 mLLL,

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 60 points. The achievement is graded by S
(equal or greater than 90 points), A (between 80 and 89 points), B (between 70 and 79 points), and C (between 60 and 69
points).

EHRR
HEREAIR S IX AT O
None during exam period
EHIE R

HICRL

N/A

TDfth
REHAICRWEhEHIE,




Refer to the supervisor.
DINHLR—D

W2

N/A

AI4RF7 T —
RELBICRAVEHLESIL,

Refer to the supervisor.

SE-HHIEERMEDOHIE

(C)BELRABERSH - ERMICERTESREN -BIES

B BEFRBRIZEIVTOREESHICHTIEELRIBEESL, Tho LHEREICHERMISEESE-MERREA X
RERFTHLT, RERRO=-OHDMBIGRMERNEL, RETESRENERITOT TS,

(D) A—/\IZERTEDIZA=r—2avh
TO—NVIZELT AU LRBEICF—LELTHALTRYHAL H T, BOOZEXOHREZNRNICKRE - RIET S
Sz —2av e, V- F—ELTF— LD BRERITHFETESRVRENZRANEFIZDOF TS,

(E) BZFDOEM O KRROEITH T SRR D EFHGHIEE S

#HE BE BWEFORILOREEZERL, £EICH->TERMICHELFEE T SRENEZITDT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

(E) Inquisitive mind and continuous learning skill for changes in the state—of—the—art technology and in the social environment
Have the skills to voluntarily make plans and learn throughout one’s life in response to changes in society,environment and

technology
F——F




(D32010030)4% & fRI% BF = R [Seminar on Interdisciplinary Research]

#HBAXEX4A] BB a2 45 R [Seminar on Interdisciplinary Research]

Er IS D32010030 E% BER-EFFEHR BRLA e
TITHHEK

BEERER %8 EAKE B 3~3 BT 1

b e RERIFEMRRFHET R IRE HRER 2~

BAMEH ES-BFRERIFER FAM4ER D2

HuHR[O—TFERE] S2RHFFEEE 2kei kyomu lin-S

>R g COM_DOC71010

BRx0BR

HE#HETORBIMREMBROBLZECHAYVLTERAT S, F-MEROETHREHTLT, MOEM R EF O
HEBSLTTALWEEDMBE AR EE ST OMERMRRENEHITDFTEILLBET S,

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.

BRORA

F1E:BBEZERAZERICLIEEEEMRFRIOERBEZICEHTEIAMFIVREEE LU RERKAE
FE2E-F 16 BN350 10 [MFEE: 2—38DZHELEHID, BONEELTVWIMERNE, AEEXTIT S LTELDM
BROBEEOHBRTEZE2R(ADEBEDL D ALNRT—RAUMEAW, 20 DEEORBERNTTRER -HBALE, KRS
DRREABRFIIDVTHEROE LT F AL 20 SEEE

F2E-F16EID>LD5EEE: ERMVOODBEITLDIFE(N RHD5R)EZHLEICLE:, EEREHARICETET1RAH

v 3y

-BE1O7, FH 15 BOREDIS, 10 AVIEEERKET D,

5a7(E, BEFREICKIFRNERLL, ERVD1BDEE

KBTI 5,

FREREDRFBL, HEHEDHBEERANET S, D=0, IHERELFERRDRYD21—) VT EEBEELRIZT
FHET 5,

BT RYRE2EREICESTEDEROSMEALEET 5, CD=H, RREADSERAIZI2ARILE 300 XFEEIE
HIFZRICIRHL, 2RICBTRT S,

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

Lecture 2 —— 16:

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

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

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

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

FE-HENE

BEREENBTEEE T HLLLIC, RBAODABICOVWTTFRAMNEESEICFELTWAIL,
Review each lecture and prepare for the next class with reference to the textbook.
BSEHRH

F£ERTOEMEEHNE LU BEHEHE

Specialized and general subjects in each course.

LHEICRTIMEFER

2L

N/A

SERICRTIMREFR

FFIZL




N/A

ERAE

BHOOMRZERDOELTFECHMN OTERATIIENTES. SHITEHDEMN DLV EFOMEE AR EE
SETHRBARESCLAIENEEZFITDOITAS.

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.

BROFHIEGEHER. RELE—S0ESE LU IR A

BHATERESNIFERERND, 1DULORERREZERL, [BoOHRLDOERZRL, ARTHNIEASDOHEIZE
DESNTTA—F NI TESNIEFEBEELT, 1A BEDLR—IMERBEEHRAICREL, ZOLR—MILYIEEZE
A EHICHIBT 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.

EHE B

HEREB PR ICEABITHREN

None during exam period

TE RS RREEM

WL

N/A

Tt

$HThHL

N/A

DINHLR—D

L

N/A

FI4RTI—

BREERADOEREHE @l

Before/after the class

FE-ZHINFAMEORNE

(C)EELMBLTHMEN - RENICSERTELSIEEN-RlIES
BREFERIFZFSLVCZOEESFICHTIBELMBEEEL, ThOELEHICERMICEESE-ARERAE
WERBIHILT, FEBRO-OOBAIMNLHMEEIEL, RETELENEFICDITTLVS,

(D) BA—/NIIEETESIZa=r—avh
GO—NILICELTRHENEZEEBICTF—LELTHALTRYMED ST, BONEZLREEZDEMNICRIR-KIET 50
Sa=h—2avaE V- F—ELTF—LDEEERKICE S TEIELVENZENERICDOITTLS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

F—0—F




(D32020020)#F %2 % i B [Ethics for Researchers]

HAAE4A] 22 & &2 [Ethics for Researchers]

B WE S D32020020 [ BR-ETEHR BR&A BME
THER

BEERER ATEA EERKE K5~5 B 1

b e RERIFEMRRFHET R IRE HRER 1~

BAMEH ES-BFRERIFER BAMEER D1

HUHBO—VFE HHFEELEIEEER B =EB kyoumu iinkai fukuiintyou, TANAKA Saburo
icl
AUV COM_MAS81010

BROAW
AEEZFBEL. BIREHEITORZRES . IREBLLTOTHRAELARICE T 5MEBELOFRELESCETHRERE
DARBEEEMBL. BIAL-ARBLELTERIRNEEANLGEREZERIED,
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
BXOAE
ERTEICETLIEFHH. TNIRICETLIEBRREZATHIHEG &% 3 )P HREREBICOVTERT L. IBEFE
DSRT LIRS,
F1E: A2 rAE I
HRERBELEAN ? L ERBEENLEL ?
F20: AROMEELER, AROEHETINELD, FIFEER, RERERHEENE, EASEST
FEI3E: AU TA—LK-OVtEUh, EABRRE T —2OIRE-EE-LE HEFETA,
SFRETS, P
FARABRRERR, A—F—>v7, TEULER, ZEE KRR
FE5E:AVTSATUR, MREBOFEFA, E7LEL—, REDKRE, METFTEDOMHILELESR,
#HELOXEE TRIzvIaFIL
2 6 [@: BHIFAE 1
THE LAB(A2259T 47 2aL—av) #4170, LIR—MIL TR
F7E:EHHMRE 2
HRBRIGTORFBNET R Ayiay
% 8 [@:Q8A
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)Q&A
FE-HENE
EROERNREEET IHLL4EIC, RAOHRABRITOVWTHBEEZSEICTFELTDIL,
Students will need to refer to their textbook to prepare for and review each lesson.
ESEHE
HIFHSEE RiTERE

Philosophy of Science and Technology, Ethics for Engineers

HF. 1 ¥4 HMEORELGEEDLHIC ISBN 978-4-621-
08914-9
EER BAZMHRES F | IR | ABHIR HkRE 2015
HHEETIHERE

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

N/A

b 1:4=E: |

REFTAHZEANFRLL, AEGHRTEBZHET 570, KFERFEICHLT, ERLSFOHHEIIGCT, HAEEREICE
TEHIMAR UM ZEFIZMF 5,

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

RO FEMZE(EHFER. RELR—MEORDHE LU

[FHEE#E] LKR—b+

FHHEEIRAL TR TOBRICHELFICDOE, TROEEICKYETHET 5.

S:LR—hAHY 90 (100 M=) Lk

A:LR—kAY 80 s (100 i) LI E

B:L7R—h 70 52 (100 s s) LI L

C:LR—FAY 60 = (100 i) Ll L

[Evaluation method] Report

[Evaluation basis] Students who attend all classes will be evaluated as follows:
S: Obtained total points of reports, 90 or higher (out of 100 points).

A: Obtained total points of reports, 80 or higher (out of 100 points).

B: Obtained total points of reports, 70 or higher (out of 100 points).

C: Obtained total points of reports, 60 or higher (out of 100 points).

SEHI R ER

LR—TEE

By Report

SEXI R

L

N/A

Ot

BLHE LERT

A = ER (#44F) : G605/tanakas@ens.tut.ac jp

B&IR /A : D-101/hisashifujiwara@rac.tut.ac.jp

T8 & D-101/tsuchiya@rac.tut.acjp

BJIIIE%A: D-101/masatomo.shirakawa@rac.tut.ac.jp
Instructor contact information:

Saburo Tanaka(Chief) : G605/tanakas@ens.tut.ac.jp
Hisashi Fujiwara: C101-1/hisashi.fujiwara@rac.tut.acjp
Toru Tsuchiya: C101-1/tsuchiya@eiiris.tut.ac jp
Masatomo Shirakawa: D-101/masatomo.shirakawa@rac.tut.ac jp
DINHLR—D

Bzl

N/A

FI4RF 7 —

e—mail 75 & ThERFZ T4F 115,

Anytime through email

SE-HWIEBREDHE

BEX-EFREBRIFENR

(B) & -#AREELLTHOELWMRERESHE

SELBEME-ARELLTCOEMN-RENEEZEL, HRICHTHEMMREEZRR -RE-BR-FTETI8EHEH
22T TV,

Graduate Progaram of Engineering of Electrical and ElectronicInformation Engineering for Doctoral Degree

(B) Sound ethics and social awareness as advanced-level engineers and researchers

Be conscious of specialized and ethical responsibilities as advanced-level engineers and researchers; have the ability to set,
solve and evaluate technicalissues in society

F——F




HREMRE. FIHHER. ZHET. IEFETA. TRHERE. T2 REHEEE, E46E,. J0JviarL
Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export
Control Policy, Copyright, Professionalism
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HBAAMEX4A] SimMFTLoa=- X458 I [Advanced Materials for Electronics 1]
B WE S D32030010 [ BR-ETEHR BR2A IR
IF¥EK
BEERER ATER EBRR 7K 2~2 Bius 2
b e RERIFEMRRFHET R IRE HRER 1~
BAMEH ES-BFRERIFER BAMEER D1, D2, D3
HuyEN—FEE] MEA A, IRE #83, 4+ i — UCHIDA Hironaga, HATTORI Toshiaki, NAKAMURA
Yuichi
AUV ELC_DOC72020
BEOB®K
RIXTAVAAZFZHX AAYFEZHRICETH. MBIV IFAZ I RS FICH T HEBREI S EIHMALHRICONTE
Svo

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

BRORA

RYTPTAVRATIEHEMBEFT /BEDBAICE>THELNIFHLWDEEEICODWNT. A A=V RTIEBEDIF 2B FS-
[T 2EHMBEERIEZT /NARIZDOVWT AAYFAZIRTIEAHMLBRAL IR —EBROEENSIHAIZONT,
ZTNTNERIRHEENSEZONFREICONT, ZEENAER - BRL. ThITE DV EHRE X TEREZTS.

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.

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-HENE

RUDEETRATIHEZEOABITONT, BRICETHHBABLITMARTHLIOT. RRELUNLZBEERETIC
HEEETLRAE - BRLIOATRBIICHRIZSMT 2L,

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.

BS:EH A

L= Tt AW

N/A

HHECHETIHERER

EETLYAFBRMLETS,

Paper(resume)will be distributed

SERIHTIHERR

Bzl

N/A

ERAE

SHRENHITOVTESHELESRILT, MRMAKOIBEVWVRELZHICDITHILEBIEZELT S,

The goal is to acquire a wide range of fundamental attainments for research by learning the various fields by yourself.
RROFMZ(EHRR. BELR—MEORMB L UFlREE
FHEIHENSHBESNIREICHLTOBEROBERICBTEIRERBLIUHBRORRICKY | BENICHEZTES 5,
A& = 100 MM T, 5l S: 90 MLl b A:80 mLl b, 5 B:70 m AL 57l C:60 mLL L,

Students who attend all classes will be evaluated by contents of presentations and discussion in every lecture about the
topics.

S: 90 or higher (out of 100 points)

A: 80 or higher (out of 100 points)

B: 70 or higher (out of 100 points)

C: 60 or higher (out of 100 points)

EHRR
HEREARA RIS (X AT BTN
None during exam period

TE RS RREEM

FFIZL




N/A

T Ot

YT T4H9RX ;NEMBA : uchida@ee tut.acjp
A+ =R BIRERERER : thattori@ee tut.ac.jp
HAYrA=H R ; hftifE—: nakamura@ee.tut.ac,jp
Magnetics ; Hironaga Uchida:uchida@ee.tut.ac jp
lIonics ; Toshiaki Hattori:thattori@ee.tut.ac,jp
Caloritronics ; Yuichi Nakamura:nakamura@ee.tut.acjp
DINHLR—D

L

N/A

A24XF77—
BEHBITERIA—IILGEIVRINTBIE,

It is desirable to contact beforehand by e—mail.

SE-HHIEERMEDOHE

F——F
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HBAAMEX4A] SimM T O=- X458 O [Advanced Materials for Electronics 2]

Er IS D32030020 E5 BER-EFIER BRRDA iR
TITHER

BEERER %8 EERE £ 3~3 B 2

b e RERIFEMRRFHET R IRE HRER 1~

BAMEH ES-BFRERIFER BAMEER D1, D2, D3

HuyEN—FEE] ¥AE JEE6 NEE = AT Rl MATSUDA Atsunori, KATOH Ryo, KAWAMURA Go

FoRYT ELC_DOC72020

BRx0BR

THRZDR AT ZHR DDV TRTITVEFICET S MBIV IO RS HIZE T2 EREA L LRI RIZ DT
25,

Learn basic and advanced research fields in materials electronics for photonics, ionics, sensing materials, and so on.
BERORE

THPZHRTIREHRDAILIFAZIZATNA AMBOTSAEZYITFINARIZDONT A A ZHATIE. EiRbILERER
BHEE BRHEEM. L A4V ZREMNGEDERILZT NS ADOERENSIEAIZONT, B2 J 3T T IIL TR LKL
BEEMMEICET A EBMABRLTNERAV VDV TRITADIERAISOVT, ZhENBRIICR KBNS EZoNT-E
FEICDOWT, ZBENRAE -BBL. ThICEDVWHAR A 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/plasmonic materials and devices.

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

sensing materials: Basics of advanced functional materials and its applications for sensing methods.

FE-HENE

BYDEETRTTHEZREOARICIDONT, BRICBITIHARABTLT AR THAD T, FEFERFTITREREEFTK
FE-BRLISATRERBIICHRICSMT 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.

BS:EH A

ERALE. YELR. fELE. ESILEE. BEREFMHE

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

EBETLIYAAFERMLET,

Papers(resume) will be distributesd.

SERICHETIHMERER

Izl

N/A

et 154k |

EZICLDMBOBIRICMZ, FEIN-EET—VICEIGAERAREREL, TLELT—2av T4 RNy avET5C
ET.UTOEBE2ERTS.

1 MEILIMOZIRIZEIT Y LR R K EMTMICERBATESIL.

2 MHEILIFOZHRIZETEMEBE-LEEFEBBL, BESNLT—VICE SV EEREFELD, ZEPHFOELTLUED
BERELOMIRBICHLTIZLIFr—NTESIL.

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.
BRAROFMZECEHRR. BELR—FEORME SV HEHE
FHEIHEISHEBEINIFBEICHLTOREREIVHBONEICKY  BEMICEEETET S,

Total point is calculated on the basis of contents of presentaions and discussion on the themes given by each professor.
SEHI R ER

HEREAR R ICIT T BT AL

None during exam period

TE IR E




L

N/A

Tt

$ZhHL

N/A
YINHLR—D

¥AAEER : http://ion.ee.tut.acjp/

& 5 :http://www.electroanal.ee.tut.ac jp/index.html
SAIFT Bl http://ion.ee.tut.ac jp/

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

Kato : http://www.electroanal.ee.tut.ac jp/index.html
Kawamura: http://ion.ee.tut.ac jp/

FI4RTI—
EHEICHEBA—IILRETIVEIRTBIE,

As needed to corresponding professors by e—mail etc.

FE-ZHIFAMEORE

(C)BERABERSH - ERMIERATESREN -RIES
B BEFFRIZEIVCTOEELSHICHATIEELMBEEEL, Thot LHEEICHERMISESESE-MERREAE
RERFTHET, REBRO-OOBMBMLEMTEREL, RETEDRAZHIZIDITTNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

F——F

MEILIFAZIRX

Materials science for electronics
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HBEAFEXA] FIRER AT L4 1 [Advanced Electrical Systems 1]

B WE S D32030030 [ BR-ETEHR BR2A BEEIN
TITHER

BEERER ATER EBRR & 2~2 B 2

b e RERIFEMRRFHET R IRE HRER 1~

BAMEH ES-BFRERIFER BAMEER D1, D2, D3

HuHRIO—7FRLT] EiE BN BH ERL &N 55 HOZUMI Naohiro, SAKURAI Yoji, TAKIKAWA Hirofumi

FoRYT ELC_DOC73020

BRx0BR

BRIRINF—VATLOEKRICODVTEBRSTHILEZANIC. XE XE . RE. ERIXI/ILY—0HIH. 8aEE-EET
B2 IREMERHEM MBETSATEFTDORR. FITOVWTHERT S, T, ChoDEELEMEEICENT. §%EM
BICiEEZ2ED. F-ECFECEDLI L TR ENOEELBEREZRMTIILERELT S,

For the purpose of understanding the basics of the electric energy system, we lecture about generation, transmission, and
distribution of electric power, control of the electric energy, high voltage, insulation engineering, a rechargeable battery and a
fuel cell, electric discharge plasma and the application. We provide necessary and important information for self-learning and
future—working in these important technical subjects.

BEOAE
UTFDO320HTa—R0hhbEkRT 3,
HJa3—R1

1. ERIRILE—RTL

2. SER-BRMBIZE

3. BEABLUERERHEHOEEYM
HJa—Rx2

1. BERIEREIRLE—FHBT/N(R

2. UFOLZREMERHE

3. BEREZIRIILF—ERT NI RORFER
H#J3—2X3

1. METSXTDFHAE LI

2. MBTSXTDEHELLY

3. 7SXTiH

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. Electrochemical energy conversion device

2. A lithium rechargeable battery and fuel cell

3. The latest trend of the electrochemical energy conversion device
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-HENE

EROERZREDDO, IBERINZARICOVTFE -EEETIL,

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

BS:EH A

IRLF—RObT—IIHE BAVATLIZ, IRLF—EBRIF BAKAIZ. 51

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

HHECETIHERR

EEREHEERM

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

EERI-HTIHRER




¥IZhL

N/A

b {:4=F

KBRS ATLABLIVEFDEESFICOVTEAMAMSEESL, BET D,

Acquire and understand basic knowledge about advanced electrical systems and the related fields.
RO EEHRR. BELR—FMEORME SUFFHEHR
HEEB LUPLR—MZ & YT
S EMBEEETRTERLTEY, HhOTRMLR—hDOEE A (100 s s) AY 90 mil L
A ERBEE 90%ERLTHEY, HhOTRMLR—FDOEE R (100 SiEmA) A 80 ml b
B::ERBZ% 80%ZERLTHY, M OTAMLAR—FDEFHR(100 SiFm) A 70 MLl E
CERKBEE 10%:ZERLTHY, M OTRMLR—FDOEF R (100 HiER) A 60 mLLE
Students who attend all classes will be evaluated as follows:
S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).
A: Achieved 90 % of 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, 70 or higher (out of 100 points).
C: Achieved 70 % of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).
SEHI R ER
EHRERE EE I mE)
Examination(Face to Face)
EHIE R
HIZiL
N/A
Ot
23 FEF] (C-305, TEL: 0532-44-6722, E-mail: sakurai@ee.tut.jp)
& )1i& 50 (C-311, TEL: 0532-44-6727, E-mail: takikawa@ee.tut.jp)
FEFRE# (F2-304, TEL: 0532-44-6934, E-mail: hozumi@icceed.tut,jp)
Y. Sakurai (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 (C-309, TEL: 0532-44-6958, E-mail: hozumi@ee.tut,jp)
DINHLR—D
2L
N/A
AI4RF7 T —
EEORTRET-IIRER (E-mail TREZEFICHVEHLETTSELY),
At any time (Please e—mail beforehand.)

SE-BWIEBREDHE

BR BRERIYER

(C)BELMBEHSN- RENICEATESER A AlED

BR BFERIYSLUZTOMESTICETAEELNBEEEL, Thos KM ERNICERSE-HEMERES %
RERBTHIET BERADEOOBAINARKTEAEL, EBTERRNESCOHFTS,

Graduate Progaram of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

F——F

BAVATL BRIFIILY— SEE-BEIS. ZREh BHEH. TSAVGAIE

Electrical power system, electrical energy, high voltage, insulation engineering, rechargeable battery, fuel cell, plasma
application engineering
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HBAAMEX4A] FIRBER L AT L4 I [Advanced Electrical Systems 2]

B WE S D32030040 % 4 BR-ETEHRI BIRDA PESIN
FEHER

BEERER %8 BARKER K3~3 BT 2

b e RERIFEMFRHET L LRE HBER 1~

BAMEH EX-BFREBRIFER FAM4ER D1, D2, D3

HUHR[OD—<F FE FHE FEE =TF MURAKAMI Yoshinobu, INADA Ryoji

il

AUV ELC_DOC73020

BEOB®K

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

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

BERORE

Sub Course 1 (Ryoji Inada)

. Fundamentals of Electrochemistry (1)

. Fundamentals of Electrochemistry (2)

. Safety issues for Lithium Metal secondary Batteries (1)

. Safety issues for Lithium Metal secondary Batteries (2)

. Lithium=Ion Secondary Batteries (1)

. Lithium—Ion Secondary Batteries (2)

. Recent Trend in Electrochemical Energy Storage Devices

. Sub Course Examination

0 N A WN =

Sub Course 2 (Yoshinobu Murakami)

1. Introduction of Electric Energy Systems

2. High Voltage Engineering and Electrical Insulation

3. Fundamental Properties of Dielectrics and Electrical Insulating Materials.

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

If there will be any changes regarding Toyohashi university of technology activity restrictions Level for preventing the spread
of corona virus, the course content and evaluation of achievement are subject to change.

Sub Course 1 (Ryoji Inada)

1. Fundamentals of Electrochemistry (1)

. Fundamentals of Electrochemistry (2)

. Safety issues for Lithium Metal secondary Batteries (1)

. Safety issues for Lithium Metal secondary Batteries (2)

. Lithium—Ion Secondary Batteries (1)

. Lithium=Ion Secondary Batteries (2)

. Recent Trend in Electrochemical Energy Storage Devices
. Sub Course Examination

0 oA, WN

Sub Course 2 (Yoshinobu Murakami)

1. Introduction of Electric Energy Systems

2. High Voltage Engineering and Electrical Insulation

3. Fundamental Properties of Dielectrics and Electrical Insulating Materials.

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

If there will be any changes regarding Toyohashi university of technology activity restrictions Level for preventing the spread
of corona virus, the course content and evaluation of achievement are subject to change.
FE-HENE

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




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

W2

N/A

HHEETSMRER

Materials will be prepared by the lecturer.

Materials will be prepared by the lecturer.

BER1 ¥4 Fuel Cell Systems Explained ISBN
EEL J. Larminie and A. | HHiRtt Wiley H R EE
Dicks
SEK2 R4 Lithium Ion Batteries: Science and Technologies ISBN
EE4 M. Yoshio, R.J. Brodd | HiRtt Springer—Verlag HiREE
and A. Kozawa
BEE3 B4 High Voltage Engineering ISBN
EEL E. Kuffel, W. Zaengel | HiRtt Newnes H R EE
and J. Kuffel
SERICHET A ERIEA
N/A
& E#

(1)Understand the three—phase power systems.

(2)Understand the power electronics engineering.

(3)Understand the basic and recent trend for Li-ion battery technology.
(4)Understand the recent trend for R&D in post Li—ion battery technology.
(5)Understand the basic and recent trend for high-voltage engineering.
(6)Understand the basic and recent trend for dielectrics and electrical insulating materials.
(1)Understand the three—phase power systems.

(2)Understand the power electronics engineering.

(3)Understand the basic and recent trend for Li—ion battery technology.
(4)Understand the recent trend for R&D in post Li—ion battery technology.
(5)Understand the basic and recent trend for high—-voltage engineering.
(6)Understand the basic and recent trend for dielectrics and electrical insulating materials.
RROFMZ(EHRR. BELR—FMEORMBSUFlREE

[Evaluation method] exam(100%)

[Evaluation basis] Students who attend all classes will be evaluated as follows:
S: Obtained total points of exam, 90 or higher (out of 100 points).

A: Obtained total points of exam, 80 or higher (out of 100 points).

B: Obtained total points of exam, 70 or higher (out of 100 points).

C: Obtained total points of exam, 60 or higher (out of 100 points).

[Evaluation method] exam(100%)

[Evaluation basis] Students who attend all classes will be evaluated as follows:
S: Obtained total points of exam, 90 or higher (out of 100 points).

A: Obtained total points of exam, 80 or higher (out of 100 points).

B: Obtained total points of exam, 70 or higher (out of 100 points).

C: Obtained total points of exam, 60 or higher (out of 100 points).

SEHI R ER

EHRERE E N (I mE)

Examination(Face to Face)

SEXI R EREEM

N/A

N/A

Tt

N/A

N/A

DINHLR—D

N/A

N/A

AI4RF7 T —

We do not have an office hour, so contact first by e—mail.




We do not have an office hour, so contact first by e—mail.

ZE-ZHEIXAREOAE

C)EELCHHBERAN - ERIISEATESIREN -BIEAS
B BFRERIFSLUVTOMESIFICHTIaERMBEERL, Thoe LEEICHRMICERSEMERES X
RERFTTSHIET, REMBROT-OHDMBIFTRMEREL, RETEIRINEHITOT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner
Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

F——F
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#HBEAFEXAE] Fim<wAoOIL YOS R4 I [Advanced Microelectronics 1]

F MRS D32030050 R4 B5-EFEHR BROE  OER
IZHER

BEERER U] BAKE £2~2 Hius 2

b e AERITEARRHET R EAFERE HRER 1~

BAMEH BER-EFERIFER BAMEER D1, D2, D3

HYUHR[D—<FE [ FE ER N5 EO BEA, FFH £7Z ISHIKAWA Yasuhiko, SAWADA Kazuaki, SEKIGUCHI

il Hiroto, NODA Toshihiko

AUV ELC_DOC74020

ERoBH

FWMIAVAIL YA RE RSB T H1-OIC. ITUTLNTHFAOEELCF ERYBLEF T NI ROBIOVWTEET
%o
From the viewpoint of deep understanding of advanced microelectronics, physics of semiconductors including material design
and an example of latest device will be lectured.
BRORA
a) FEBAROYEBLFME

ERBREBLUVTOEREI

AW e Dty ) 2/

L&h+EHK

EHAHR

BT

FvTEHEERR

FoRILEHR

b) EE-FE ki
avkx—n\J7
BEREmEITAER
F—2voariask

o) SRHEE IR
FNART O R
MEMS/NEMS
£ # MOSFET
ERMEEE LU MEMS [CEETBREYIR
a) Physics and Properties of Semiconductors
Crystal growth and device processing
Energy band engineering
Alloy semiconductor
Strain effect
Superlattice
Carrier transport phenomena
Tummeling effect
b)Metal-Semiconductor Contacts
Schottky barrier
Current transport processes
Ohmic contact

¢) Integrated circuits
device processing
MEMS/NEMS
Latest MOS FETs
Current topics in IC/MEMS
FE-HENE
EROBRNBTEEE T H5LLLIC, RBAODABRICOVWTTFRAMNEESEICFELTAIL,
Review each lecture and prepare for the next class with reference to textbook.
BSEHRH
EFNE.BANZE ILIMNZORICETHERME

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




Semiconductor Physics, Master course
LHEICRTIMEFER
EHETLOAZEMLET,

Papers(resume)will be distributed.

BERI1 B4 Semiconductor devices —physics and Technology— ISBN
HEER SM. Sze | WikRA | WILEY HIRE

SERICHT M ERIA

HIZiL

N/A

ERBER

) ITFIVFILNTHFAUEECEEROERNEI(VOIL VMO IR OYBREEFERET 5,
(2) RAYVBRILIAZYRICEET DEF OOV THBEETERTT 5.

(1) Understand basic microelectronics and physical phenomena of semiconductors including material design.
(2) To learn the latest technology related to microelectronics.

RO FEMZE(EHFER. RELR—MEORDE LU
EEOETITHES>TREINDLAR—RI000IZL>TEE@T S

S: ¥ &I = (100 SR R) A 90 | Ll E

A& ETEE A (100 S R) HY 80 MLk

B: #a& il (100 M) AV 70 ML E

C: #&FHli s (100 A=) AV 60 mELE

Reports (100%)

EHRR

LR—TEE

By Report

TE RS RREEM

2L

N/A

Tt

BEICH->THEFNEHEDIL

BLUHBERE:

ZMEFNEA:C-605 sawada@ee.tut.ac,jp ext. 6739
FIIIEE :C-607 ishikawa@ee.tut.acjp ext. 6741
BIAE A :C-610 sekiguchi@ee.tut.acjp ext. 6744
FFHABE:C-611 noda—t@eiiris.tut.acjp ext. 6772
K. Sawada (C-605)

sawada@ee.tut.ac jp

ext. 6739

Y. Ishikawa (C-607)

ishikawa@ee.tut.ac jp

ext. 6741

H. Sekiguchi (C-610)

sekiguchi@ee.tut.acjp

ext. 6744

T. Noda (C-611)

noda-t@eiiris.tut.ac jp

ext. 6772

JxIhLR—D

http://www.tut.ac jp/english/introduction/02EE pdf
(Z8h)

http://www.int.ee.tut.acjp/

(5EF)

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

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




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

AI4RF7 T —

EERTEREIT E-mail ICTHER

After lecture, or contact by e-mail

SE-HHIEERMEDHIE

(C)BELRABERSH - ERMITERTESREN -BIES
B BEFRBRIZEIVTOREESHICHTIEELRBEESL, Tho LHEEICHERMISESSE-MERREA X
RERFTHLT, RERRO=-OHDMBIGRMERIEL, RETESRENERITOT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner
Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

F——




(D32030060)5E8 71 VALY A=, X ¥ II [Advanced Microelectronics 2]

#HBEAFEXAE] FIFTAHOOIL YOS R4 I [Advanced Microelectronics 2]

B WE S D32030060 X% EXS-EFEHR BiRDA EIR
IFER

E ] E3] AR A 1~1 Bt 2

PR KZERIZFHAERIE LR HIRE HRER 1~

BRERER BR-EFHERIYER FAM4ER D1, D2, D3

HUBBO—TFE BFE B4 A% Bl 515 —i5 WAKAHARA Akihiro, KAWANO Takeshi, TAKAHASHI Kazuhiro

icl

AUV ELC_DOC74020

Ex0OBE

FBETNAROYEICETIRVBEHEBOEIC, REWMDT /NS ROHEE, [t FETOERZEET 5,

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

BERORE

FEROYE, HICFERT NS RAOEKREBELGS pn HEEH LU MOS EEBEITE TS, BHEYITHELULHEFv)
TORDEN EASN=DHE VI TOFAFIHRICETHERICEIEHE LTO4DDEMHIIFERT NI RIZET S
OA—ZAMH1DEERLTRET S, BRI EFICLIMBOBIRICMA . RSN =T EHRICEDEAERRLET NA
RERBHTIHDHRMT—RRAT1E2EEL. BERXORERETS,

1. F/REET N AR 85 & U EHE A
2. Jt MEMS $1f7 ¢ K UFTh i
2. FBRNUFIVDZTFTYLTEBFRBET NAR

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. MEMS/NEMS technology(Prof. Kawano)
2. Fabrication and characterization of optical-MEMS technology(Prof. Takahashi)
3. Band engineering and quantum effect devices (Prof. Wakahara)

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-HENE

BRE DB O HEATENIR. KGR OERICDONT, FEXHARLGLECTEENBZHETIREFTEBZTICL,

INIZEY, BESHFTOELGLIMBOZT R TIEE ERNRAICL - BREZER T HFRDLAITEHIL,

By conducting field surveys that complement the contents of lectures, such as technical trends in related fields and research
trends in cutting—edge research, you can gain an understanding from a practical perspective, rather than acquiring knowledge in
those fields .

ES:EF B

BEEiHRE - BF T N\I1RM®. 770 F /O RT L EREBFIURT LM, XILIMAZIR

Solid State Physics,

Electronic Devices,

Micro / Nano Systems,

Integrated Circuits,

Optoelectronics

Eogot B B4 Physics of Semiconductor Devices ISBN
L2 S.M.Sze MRt Wiley HiRE
HEHEWIET M EEIR

Z0Mh. SEH. BEERLGE, T MEERERT

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

¥zl

N/A

et 154k |




FEAMPANTELIMENREE FEREL, BET N\ RO}EREZELEREZEITHNDEIIERBEERS,
BRESNIARIZE TN/ ROEREEREINTES,

BESNI-T—ICEIERHLIERE. SSLIFVv—LLTEEDHLNS,

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.

RO EE(EHFRR, RELFA—ME0EMNSSUFHER
EERPITTOIT—RRITAOBBEIZLYFrv— ;botuw%aﬁl/-k
S EMBEETRTERLTEY, hOTFARLLR— nJr,..\(100 EE) A 90 MLl E
A ERBEE 80%ERLTHY, fJ\’Dv_'ZI“l/?ﬁ— nNE :.Jr;ﬁ(mo BiES) A 80 MLl E
B EREIZE 10%EMLTHY, M OTARLR— l~0>.:.i+-§(1oo AEA)A 70 AUE
C:EMBEZ 60%ERLTEY, N DOTFAMLR—FDAF (100 SiFm) A 60 HLl L

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

S:Achieved 90% of goals and obtained total points of reports, 90 or over (out of 100 points).
A:Achieved 80% of goals and obtained total points of reports, 80 — 89 (out of 100 points).
B:Achieved 70% of goals and obtained total points of reports, 70 — 79 (out of 100 points).
C:Achieved 60% of goals and obtained total points of reports, 60 — 69 (out of 100 points).
EHRR

HEREARA RIS (XA BTN

None during exam period

TE RS RREEM

2L

N/A

T Ot

BEICH->TEFNIBHEDIL

B RERE:

A EF M+ : C-603 kawano[AT]ee.tut.ac.jp

B8 —i%:C-606 takahashi[AT]ee.tut.ac,jp

IR 8% :C-608 wakahara[AT]ee.tut.ac,jp

Before choosing a sub—course, contact to following professors

Takeshi Kawano: C-603 kawano[at]ee.tut.ac.jp
Kazuhiro Takahashi: C-606 takahashi[ATlee.tut.ac.jp
Akihiro Wakahara: C-608 wakahara[at]ee.tut.acjp

JxIhLR—D
http://www.int.ee.tut.ac jp
http://www.int.ee.tut.ac jp

AI4RF7 T —
BERF, A—LEETTHRERSDI L,
As needed. It is preferable to make an appointment in advance.

SE-HHIEEMEDOHIE

BEX-EFEHRIFER

(C)BERABERSH - ERMIERATESREN -RIES
BER-BEFFRIZEIVTOREELSHICHATIEELMBEEEL, Thot LHEEICHERMISESESE-MERREAE
REMRIFTHET, REBRO-OOBMBIMLERMTEREL, RETEDRAZHIZIDITTNS,

Graduate Progaram of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree
(C) Practical and creative skills to utilize advanced knowledge in an integrated manner




Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

F——F




(D32030070)5E s ERE(E S AT Lo i I [Advanced Communication Systems 1]

HBEAFEXA] FIntERBIES R T LY I [Advanced Communication Systems 1]

Er IS D32030070 E5 BER-EFIER BRRDA iR
IH¥ER

BEERER GIES EBRR A 1~1 Bius 2

b e AERTEARRHET R EFERE HRER 1~

BAMEH BER-EFERIFER BAMEER D1, D2, D3

HUHEN—F R KFE 2 FFE FE MA FIE OHIRA Takashi, UEHARA Hideyuki, TAKEUCHI Keigo

FoRYT ELC_DOC75020

Bx0B#&E

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.

BXOAE

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

FE-HENE

Review each lecture and prepare for the next class with reference to the black boad

E9:EF# B

Before registration, students who want to take this lecture must pass an interview by the professors to check that they satisfy
the prerequisites below:

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:
Sufficient knowledge about digital modulation and demodulation, radio propagation characteristics, signal processing, probability
theory, and information networks are prerequisite.

Course 3:

Basic understanding on modulation/demodulation, signal processing, probability theory, and information theory are prerequisite.
HHECHETIHERR

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

Course 2: Instruct in 1st class.

Course 3: Same as Course 2.

SERICRTIMREFR

N/A

ERAE

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

— Find 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.
BRAROFMECEHRR. BELR—FEORME SV HEHE

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.

S: Achieved all goals and obtained total points of the above measurement, 90 or higher (out of 100 points).

A: Achieved 90 % of goals and obtained total points of the above measurement, 80 or higher (out of 100 points).
B: Achieved 80 % of goals and obtained total points of the above measurement, 70 or higher (out of 100 points).
C: Achieved 70 % of goals and obtained total points of the above measurement, 60 or higher (out of 100 points).
EHRR

EHRERE = ()

Examination(Face to Face)

TE RS RREEM

N/A

T Ot

BHBEDBFORMARERICEO>-REBOHIHKENAKE B (Course 1) ZIHHT S,

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

DINHLR—D

http://www.comm.ee.tut.acjp/

FI4RF 7 —

Appoint a time slot via email.

ZE-ZHIXAREOHE

B EFEHRIFER

C)EECHBERAN - ERHAISEATELIREN -RIEAN
BEXBEFRRIZEIVTOREESFICHTIEELABEESL, Thoe LEREICHERMISEESE-MERRREA X
RERFTTHILET, REMROT=-OHDMBIFTRMERIEL, RETEDIRNEZITOT TS,

Graduate Progaram of Engineering of Electrical and Electronicinformation Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

F—o—f

microwave, circuit, electromagnetic field, Smith chart, scattering matrix, distributed constant element, wireless networks,
medium access control, multi—hop, wireless communications, modulation/demodulation, MIMO




(D32030080)5E s iR & 18 S AT Lo ¥ ik I [Advanced Communication Systems 2]

HBEAFEXA] FinEERBES X T L4 I [Advanced Communication Systems 2]

B WE S D32030080 [ BR-ETEHR BR2A BEEIN
TITHER

BEERER %8 EAER B 5~5 B 2

b e RERIFEMRRFHET R IRE HRER 1~

BAMEH ES-BFRERIFER BAMEER D1, D2, D3

HEZ R [O—TFRE] i)l E—, A%t S ICHIKAWA Shuichi, TAMURA Masaya

>R g ELC_DOC75020

BROB&R

(1)

FEMHZ-HERIZATICE TS5 MHELERMOBRREZYS, ThEHREHOEGCAICERT I HEHIZDITS.
(2)

TAVLRERBECTA VL RABNEEICE TS RF BIROREmZMTZERL, BEORRICKATLINEFICDITS.
(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.

BROAE

BA—NITTHRBAREBRICED > IHENENTN (1) E(2) DEREEET .

(1)

LUTFISRT LGB RLEBEMABENSRFOT—IERIRL, BEOHART—VICETIXHAE, Wik -tH:E FAERRE
DILELTF—av#1T5.

- 55 A [0 BR i

- 3lfs 51| R0 BB & i

(2)

LTRISRY &57% RF BIREMATENSEFOT—YERRL, BREOHRT—VICEAITIXEHAE, Wik -HE RHEBR
DILELTF—avE#T5.

-\ D EIBE T

7T 47 BB

(1), (2)EAFVEMRELBLETIEBENBTTHALD, ROLTFHRABELOFE (EAENBOBBERALZE) &M
RELTHERETD.

KEOHEAOF I RBERILKRFUEDF-HDFEEEDEEICHEN BENBSSUBBEOFTFMEEICEENELHIGE
PHYET,

BEEREBENER(ZLDIGE (X, GoogleClassroom PLEFFIFER AT LLY BT S,

(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.)

If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for
Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.
If there is any changes about a class schedule, [ will inform you on Google Classroom or KYOMU JOHO SYSTEM.
FE-HENE

BRBRNBLTEETHLELIC, KEAORABRITODVTTFRAMNEEZSEICFEL TSI,

Review each lecture and prepare for the next class with reference to the textbook.

BEHE




M ERELBBOBLATHFERNBI T O RATLRIEBEL TSI LERIRET S.
() BEAIARER BIY(VRKRBR T ZIZBEL TSI LEETTRET 5.

S ORE (1hRR -t KZ2DORB) THoTLREBZEROSFARMLNH LM, TDHE, FHRABMEHER T S=OFHIC
EHELEBMLTHAERILERBERLETS.

(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.

SHEHATIMRER

ZOEEDQT—RITGLT, SBELMERO L, XHK-BRELGEEIETTS.

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

SERICHTSMRER

AL

N/A

3% R B

(1) BIRL-T—ICBL T, @YIGAECTRITXEBZRAE T SEMEHICDIT5.

(2) BIRLF-T—ICELT, REIASEHIADGRHET, BAEVANBZEIZDIT.

@) BIRLI-T—FICELT, RAENBEZEYIRET SODEXEENEHIZDITS.

(4) BIRLI-T—RICELT, AENBERBLETRERT DEENEHITDITS.

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,

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

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

BROFME(ENER. RELR—FSOREMS IV HHEE
FE ILELT—Yar, BRGEGEEREMISEHEY .

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

EMRR

LR—hTERE

By Report

EHIE R

Bzl

N/A

Tt

Bzl

N/A

JxIhLR—D

(1) http://www.ccs.ee.tut.acjp/ ichikawa/lecture/
(2) http://www.comm.ee.tut.ac jp/em/index.html
(1) http://www.ccs.ee.tut.acjp/ ichikawa/lecture/
(2) http://www.comm.ee.tut.ac jp/em/index.html
FI4RTI—

EHIZ e-maill TFHNETHL.

Make a reservation via e—mail.

FE-ZHINFAMEORNE

BR- BFHERILER

() BELABEMA M- HROIEATELREN Al

BR-BEFRRIFHLVZOMENTIHT 2BELMBEEBL, ThoEEREISHRNISERSE HRMRA %
WERBTACET, BERROLOORANERITEAEL, RETEIRNEFIOH TS,




Graduate Progaram of Engineering of Electrical and Electronicinformation Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

*—D—F

EAER, HERE, SHEEHE, H5I0E, T//0K, RF EE SRIRERE

Custom computing circuit, logic design, high performance computing, Microwave, RF circuit, High-frequency circuit




(D33010010) W48 - %1 B T 2F 45 A B3 iM% I [Seminar in Conputer Science and Engineering 1]

#HBAXEX4A] 3R - ZNRE T=# 4% A% 58 1 [Seminar in Conputer Science and Engineering 1]

Er IS D33010010 E» 1E3R-4EETE  BIRDA A
=hrg

BEERER RE EARR & BT 4

b e RERIFEMRRFHET R IRE HRER 1~

BAMEH &R ENEE TFEK FAM4ER D1

HuHR[O—TFERE] S3RHFFEEE 3kei kyomu lin-S

FoRYg CMP_DOC71010

BErOBE

EMREMNMEET HFERPICE T IREMDOEMIER BFICHBICLIREMDOEMBEB ERRET DN, GoLIZ, £
RITRREEMR. S, B -WETEIRNERS,

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.

BRORA

BEMEET HREMDITMIER $FICHEBCLDRAMDBMIER) ISOVWTERLI-EIAEHRAT S,
HEFBEMBRONBTORR ., BE, HA. B8R 0ETHIHEITOVTEEEEETS,

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-HENE

BEMNMEETHINEICEHL. FE-BEZETS,

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

BEEHA
BEHEICHVEhERIE,

HHECETIHERR
BETLYIAZEBMLET,

Papers(resume)will be distributed.
SERICHETIHERR
BENSEEOHMENEHETHE5E5LHD.

b 1:4=E: |

M EREFOEMASFOEXNBRETE, bMWY P GRBATES,
(2) BT ERE RS E XA BRI TE EXTES,
(3) MM DIZHERTHERA N TE D,

(M) EREWSRESIILTOIERIZEATES,
(5)BEHROFBEER LS THERTES,

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

(3) To make standard construction of technical papers.

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

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

BROFMEGEYRE. RELR—FSOREMNESIUVHHE S
RTEHROFERICAT-B X%, BiiTHEROEBRE. AKX ER~OEE. BRNOSMOKRFENHBEHICIE
BHEMNHET B,

EHMEEE: RAIMICT RTOERICHELELDICOE, TROKSICHEZTET S,
SERBEEETRTGERLTEY, MOTAMLR—FDOEETA (100 AiHEA) A 90 ALl E
AERBEE SOERLTEY, N DOTRAMLR—FDEE A (100 SmiFm) A 80 MLl E
BEREIZZE 10%ZERLTEY, M DOTAR-LR—FDEET A (100 SEidEm) M 70 ALLE




CERBEF 60NERLTEY, " OTARLR—tDEE A (100 AiFEH)A 60 MLl E

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.

S: more than or equal to 90, A: more than or equal to 80, B: more than or equal to 60, C: more than or equal to 60.

EHRR

ZDfth

Other

TE RS RREEM

2L

N/A

Tt
REZBICRVEHLESIL,
IINHLR—=D

2L

N/A

AI4RF7 T —
REZBICRAVEDLESIL,
Ask the staff in charge of the lecture.

SE-HHIEERMEDOHIE

(C)BELRABEREH - ERMICERATESREN BIES
FHR-NEIZESVEORENFICEHTISELMBERSTL, Thoe LERICARNISEESELRRRRES ERE
KFIHILET, BIZDFTLND,

(E)&FHOEMOHARRIREDOEILIHT SRR EFRHFEE S

#HE B BWEORLOREEZERL, £EICH->TERMIEHELEE T SRNEHITDIT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

(E) Inquisitive outlook and skills for continuous learning in response to state—of—the—art technology

Have the skills to research the essence of changes in society,environment, and technology.Have the skills to voluntarily make
plans andlearn throughout one’s life in response to changes in society, environment and technology

F——F
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=hrg

BEERER RE EARR & BT 1

b e RERIFEMRRFHET R IRE HRER 2~
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BErOBE

EH- AR TR EEETHELADEMDEFICENT, HERMORARDKREFROBAEFV, BRI HLITLLT,
SHROMFDRET S,

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.

BXOAE

BEMEET DRAMOEMER FICKBICLIREMDIAMIER) IOV TEMBLIECAEGHFAT S,
BEFBRWERONBORR . B, 5B, ER-LETHHEITOVWTEEERE1TD,

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-AERE

BEMEETHIREICEL. FE-BEETS.

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

E9:EF# B

(2L

N/A

HHECHETIHERR
EETLOAAZEMLET,

Papers(resume)will be distributed.
SERIHTIHERR

HIZRL

N/A

ERER

M BEREFOEMASFOEXNERTE, bMWY PTGREATES,
(2) i B IRE RS R XM IR TE EXTES,
(B) X DIFEMLEEANTESD,

() BREVWSIREZALIILTOERIZENTES,
(5)EROFBEEREVSEX THERTES,

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

(3) To make standard construction of technical papers.

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

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

ROl EGEHRR. RELA—MEORDE LU FlEE
BRifEROFERICAT =B XM, RITFROERE. RADOHE. BER~DODEE. BRAOSMOERFENREMNITIE
BHEMNHET B,




EHEEE: RAIMICT RTOERICHELELDICOE, TROKSICHREZTHNT S,
SIERMBEETRTERLTEY, HhDOTAMLAR—FDAEET S (100 SES) A 90 ALl bk
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B EREIZZE 10%ZERLTEY, MDOTARLR—FDEET A (100 SEiEH) M 70 ALUE
CERBEF 60NERLTEY, " OTARLR—tDEE A (100 AiFEH)A 60 MLl E

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.

S:more than or equal to 90, A:more than or equal to 80, B:more than or equal to 70, C:more than or equal to 60
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TE RS RREEM
2L

N/A
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N/A

AI4RF7 T —
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Ask the staff in charge of the lecture.

SE-HHIEERMEDOHIE

(C)BELRABEREH - ERMICERTESREN BIES
FHR-NEIZESVEOBRENFICHTIEELMBEETL, Thoe LERICARNISEESELRRRRES ERE
KFIHILET, BIZDFTLVS,

(E)&FHOEMOURRREDOEILIHT SRR EFRHFEE S

#HE B BWEORLOREZERL, £EICH->TERMIEHELEE T SRNEHITDIT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

(E) Inquisitive outlook and skills for continuous learning in response to state—of—the—art technology

Have the skills to research the essence of changes in society,environment, and technology.Have the skills to voluntarily make
plans andlearn throughout one’s life in response to changes in society, environment and technology

F——F




(D33010030)4% & fRI% BF = &R [Seminar on Interdisciplinary Research]

#HBAXEX4A] BB a2 45 R [Seminar on Interdisciplinary Research]

Er IS D33010030 E» 1E3R-4EETE  BIRDA A
¥

BEERER %8 AR A 3~3 Bifr# 1

b e AERTEARRHET R EFERE HRER 2~

BAMEH 1ER - MEE T FHER FAM4ER D2

HUHEN—F R S3ZHIFEER 3kei kyomu lin-S

e ZAV P COM_DOC71010

BROB&R

BT AFE2ERFEN, —RICHLTESOHAREZMEROELTZEICHNMYOIERATEILET, tOEMSEFOH
HE/LLTTHILWEED B E RN OEESE IMRMRREN T HIT DTS ES.

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.

BROAE

F1 O HBEZERENRERICKLIEEREMARFRIORERBEZICHTIHIMIVREEE LU FERRAE
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DHRABRFITOVTHER OB L FEL 20 HTEEEE
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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-HERE
BREBNDEZR/ETHELDLIC, TEOHNBITOVWTTHFRMNEEZSEICFEL WS,




Review each lecture and prepare for the next class with reference to the textbook.

ESEHE
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N/A
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BROHRZMEROELTZEICHOMYOTERATEIIENTES. SOICENDEMNOLEVEEOMBE G HMNICEE
SETHRBERESIAIEENEFITDITAS.

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.
BRROEEZCENRR. BELA— S OES)S LU MEXE

BHEATERINDIZERRKRNDS, 1 DLULOFERRTERL, BSOHREDERZRL, ATRETHNITESOMEICE
DESNZTA—FNYITELMIZREELT, 1AL EBEOLR— MR BIEEREICIREL, ZOLR—MI&YIEEHE
M ERICHIET 5.

S:90 Bk, A80 HLIE, B:70 LI E, C:60 LI E

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

S:more than or equal to 90, A:more than or equal to 80, B:more than or equal to 70, C:more than or equal to 60
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By Report
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Before /after the class

SE-HWIEBREDHE
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22z H—iav i, BIZDOFTNS,

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on the issues faced by a
globally changing society in cooperation with other team members.Havesophisticated ability as a leader to contribute for the
achievement the goal of team.

F——
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AEEZFBEL. BIREHEITORZRES . IREBLLTOTHRAELARICE T 5MEBELOFRELESCETHRERE
DARBEEEMBL. BIAL-ARBLELTERIRNEEANLGEREZERIED,
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
BXOAE
ERTEICETLIEFHH. TNIRICETLIEBRREZATHIHEG &% 3 )P HREREBICOVTERT L. IBEFE
DSRT LIRS,
F1E: A2 rAE I
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F20: AROMEELER, AROEHETINELD, FIFEER, RERERHEENE, EASEST
FEI3E: AU TA—LK-OVtEUh, EABRRE T —2OIRE-EE-LE HEFETA,
SFRETS, P
FARABRRERR, A—F—>v7, TEULER, ZEE KRR
FE5E:AVTSATUR, MREBOFEFA, E7LEL—, REDKRE, METFTEDOMHILELESR,
#HELOXEE TRIzvIaFIL
2 6 [@: BHIFAE 1
THE LAB(A2259T 47 2aL—av) #4170, LIR—MIL TR
F7E:EHHMRE 2
HRBRIGTORFBNET R Ayiay
% 8 [@:Q8A
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)Q&A
FE-HENE
EROERNREEET IHLL4EIC, RAOHRABRITOVWTHBEEZSEICTFELTDIL,
Students will need to refer to their textbook to prepare for and review each lesson.
ESEHE
HIFHSEE RiTERE

Philosophy of Science and Technology, Ethics for Engineers

HF. 1 ¥4 HMEORELGEEDLHIC ISBN 978-4-621-
08914-9
EER BAZMHRES F | IR | ABHIR HkRE 2015
HHEETIHERE

PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf
PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf
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REFTAZEANFLL, AEGHRFEIZHET 570, KFERFEICHLT, ERLFOHHEIIGCT, HAEEREICE
THMBRUEIESIZF T2,

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

RO FEMZE(EHFER. RELR—MEORDE LU

[FHEE#E] LKR—+

FHHEEIRAL TR TOBRICHELFICDOE, FTROEEICKYFTHET 5.

S:LAR—hAHY 90 (100 M=) Lk

A:LR—kAY 80 s (100 i) LI E

B:L7R—h 70 s (100 s LI L

C:LR—FAY 60 = (100 i) Ll L

[Evaluation method] Report

[Evaluation basis] Students who attend all classes will be evaluated as follows:
S: Obtained total points of reports, 90 or higher (out of 100 points).

A: Obtained total points of reports, 80 or higher (out of 100 points).

B: Obtained total points of reports, 70 or higher (out of 100 points).

C: Obtained total points of reports, 60 or higher (out of 100 points).

SEHI R ER

LR—h TR

By Report

SEXI R

L

N/A

Ot

BLHE LER T

A = ER (#44F) : G605/tanakas@ens.tut.ac jp

B&IR /A : D-101/hisashifujiwara@rac.tut.ac.jp

T8 & D-101/tsuchiya@rac.tut.acjp

BJIIIE%A: D-101/masatomo.shirakawa@rac.tut.ac.jp
Instructor contact information:

Saburo Tanaka (Chief) : G605/tanakas@ens.tut.ac.jp
Hisashi Fujiwara: C101-1/hisashi.fujiwara@rac.tut.ac.jp
Toru Tsuchiya: C101-1/tsuchiya@eiiris.tut.ac jp
Masatomo Shirakawa: D-101/masatomo.shirakawa@rac.tut.ac jp
DINHLR—D

Bzl

N/A

FI4RF 7 —

e—mail 75 & ThERFZ T4F1+5,

Anytime through email

SE-HWIEBREDHE
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ELRBEENEEICDITTINS,

(B)EffiE -ARELLTOELWMRES LS HE
EELBREGE-ARELLTCOFMAN-REMETZEAL, SRICHIT55iTH
220 TLVS,

PRRREFER SRR - RIR-FHE Y SRENE SR

(A) Personality and outlook with a broad perspective
Have an international mindset to see human society from various angles with a global perspective; and the ability to consider




the symbiosis between humans and nature as well as publicwelfare
(B) Sound ethics and social awareness as leading—level engineers and researchers

Be conscious of specialized and ethical responsibilities as advanced-level engineers and researchers; and have the ability to
set, solve and evaluatetechnical issues in society

F——F

MRERE. AR, ZHET. IEFETA. THERE. RLREHEEE, E4E,. J0JviarL

Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export
Control Policy, Copyright, Professionalism
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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.
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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: (On-Demand) Course introduction.

Week 2: (On-Demand) Textbook reading: Chapter 1.

Week 3: (On-Demand) Textbook reading: Chapter 2.

Week 4: (Face—to—Face) Textbook reading: Chapter 3 and 4.
Week 5: (Face—to—Face) Textbook reading: Chapter 5 and 6.
Week 6: (Face—to—Face) Textbook reading: Chapter 7 and 8.
Week 7: (Face—to—Face) Textbook reading: Chapter 9 and 10.
Week 8: (Face—to—Face) Textbook reading: Chapter 11 and 12.
Week 9: (On-Demand) Textbook reading: Chapter 13 and 14.
Week 10: (On—Demand) Textbook reading: Chapter 15 and 16.
Week 11: (On—Demand) Textbook reading: Chapter 17 and 18.
Week 12: (On—Demand) Textbook reading: Chapter 19.

Week 13: (Face—to—Face) Presentations of final report #1.
Week 14: (Face—to—Face) Presentations of final report #2.

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-HEART
RELET. BROBENBEEETHLLLIT. REDABITOVWTTHRRNEEZSEICTFEL WAL ROND, 5
IS, & ZELEOBELTIEOHBERFICOVTIE. TORERD-HDEFEIROLND,

Students are required to solve the problems mentioned above.

BEERE
FEHLANLOBBETVINII7 TR IEZBER/LTVSIENETN S, F-. AVE1—2EFLHET HIRHMERICET HELX
ML REE. WhRBUTSU—ZBR/LTVSIENEEND,

Basic skills on information and communication technology are required.

ook A *4 A B OFEE (FriAFER) ISBN 978-4-86401-
005-4
EEA FPIILYIR JrE | HikR% E7VURR MR 2010
GERIZMER)
HH BT IHERR

BHEIINMAT,BH. EH. BEMEER. BT 5,

AREZDWWWIEHRIL. http://www.ita.cs.tut.acjp/ kawai/se/public/ (285, =1L, EEHELTOEREZPDLELI-AS
T.BBCHHBHROADHRE (—EHBT7 I EXFEHY) . Google Classroom HLEHT S,
Students will be offered some course materials using WWW (http://www.ita.cs.tut.acjp/ kawai/se/public/). Also, we use
Google classroom.

SERICEAT SRR
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Nothing in particular.
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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.

RO T EEHRR. BELR—FMEORMS SV MR
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S:90mUE A:80R L E. B: 708 E. C:60R L,

Weighting:

Final report 50%.

In class work 50%.

Grading scale:

90% and above S

80% — 89% A

70% - 79% B

60% — 69% C

EHRR

BEEER

Regular Class

EHIE R
HIZhL,

Nothing in particular.

TDfth
PLKEICETLER

BERBE F1-206
EF A1 )L :kawai@tut jp
WWW : http://www.ita.cs.tut.ac,jp/ kawai/

Lecturer:

Room: F1-206

E-mail: kawai@tut. jp

WWW: http://www.ita.cs.tut.acjp/ kawai/

DINHLR—D
HIZHL,

Nothing in particular.
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Wednesday 2nd period and Friday 2nd period in Room F1-206.
FE-BRIEEMEOHG

(C)EELMBLEHEN- RENICERATESEEN-AlER
BR-MEIZELVZTOEESFICETIEELGMBEBBL, TN LEEAICHERNICESESE-MRRRA LR
K1BIBHILET, BIZDOIFTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.
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Software engineering, Man—month, Software project management, Brooks’s law.
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B RE LA T A HIBEHBEMNTE, SLUMEMTILTIXLOERTAZEERTSH. BELHTEIE STEERHE (NP
HE) TIEEOXWELLT, BERERLTILTIXLDOFRFEEERTS.

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.
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I(FUTFIUR). MBEAEOERE
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5(FA0TIUF). BERNHBEHMULELI=FED 215175

6(FTIUR). EEIFEHRME: RybD—HT70—

7CetE). FREEAER
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14(etE). TR

1(face—to—face). Linear Program and Integer Program

2(on-demand). Combinatorial Optimization and Integer Program

3(on-demand). Basics of Convex Polytopes

4(on-demand). Integrality of Convex Polytopes

5(on—demand). Total Dual Integrality and Totally Unimodular Matrices

6(on-demand). Total Dual Integrality: Network Flow

7(face—to—face). Midterm exam

8(face—to—face). Total Dual Integrality: Spanning Tree (1)

9(on-demand). Total Dual Integrality: Spanning Tree (2)

10(on—demand). Integrality Gap: Lower Bounds

11(on—demand).Integrality Gap: Upper Bounds

12(on—demand). Maximum Matching Problem on Bipartite Graphs

13(on—demand). Minimum Cost Perfect Matching Problem on Bipartite Graphs

14(face—to—face): Final exam

FE-AERNE

HAFVRERITAMShTOWAERHE-BEAENESRBLT, PE-REICLYBENELTOERERERTHL

It is highly recommended to go through the guidance materials provided on the Google classroom for self preparation and
reviews.

E9:EF B

TPINTYXLET—H1EE | (THHEERICTEXEERILBELTOALIEAEELLY)

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

Google classroom KUYEHEEHT 5,

All the course materials used will be provided through the Google classroom.
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SEK2 ¥4 Combinatorial optimization ISBN 047155894X
EE4 William J. Cook ... [et | HiRE#t Wiley AR 1998
al]
SE=E3 54 Combinatorial Optimization ISBN 3540443894
FER Alexander Schrijver | Rt | Springer RS 2003
SER-MTIHMEFH

et 154k |

BN REILREOBERT CHERNERFOLOIC, BEGFAEZRODELTHEAEEICISETIIVEORAER, &KX
HNFEBEVST-RFEMFEEZHICDITS.

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.
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[Evaluation basis]

Students will be evaluated, in terms of goals to be achieved, based on their scores of midterm and final exams as follows:
S: 90 or higher (out of 100 points).

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

B: 70 or higher (out of 100 points).

C: 60 or higher (out of 100 points).
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EHHERE R ()

Examination(Face to Face)

TE ISR B

0t

DINHLR—D

HIZRL

N/A

FI4RTI—

[EHF (e A—JLICKYBRTZTRA VAV REESTIEZSWY).

e A—JLITLHEREHERD.

Arranged by appointment..

FE-BRIEEMEOHG
(C)BELMBEHEN - RENICERATESEEN-BIERN
BR-MEIZSLVTOEESTICEIIEELGMBEEREL, ThoZ LEHBEICHRNICERSE-MRRR A LR
KRBT BHILT,

C)EELCHNHBERAN ERIAISEATESIREN BIEHS
B ARETEE LV OBEERTICHT IR ELNBEBRL, ThoELHEICHERMISEBSE-MRAREA LR
K1{THILT, HFITDIHTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F

FASUZL AAUREL REHES HHE

algorithms, combinatorial optimization, linear programming, computational complexity




(D33030170) & 7= - B A5 M T P ¥k [Speech and Language Processingl

HEAEX4A] B - EENE I FHR([Speech and Language Processing]
FrMWES D33030170 2% BHR-MEETY BIRWEA 3N
= hrg
PR A2 EBARER K2~2 Bt 1
BRERFRE S AERTFARRBETRIFR HRER 1~
BREER BHR-HMEEI¥ER BRERER D1, D2, D3
HYUBR[O—2FEH JLM ZZE KITAOKA Norihide
il
FonrYyLy CMP_DOC72520
BROAW
BERRHEPLIC. EFESLENSERRFNE, SRMELELZORAETERLCEERFT S,
Understand speech signal processing, speech recognition, spoken dialog processing, and these applications.
BERORE
1. EREE
2. BEFEESNE
3. Dynamic Time Warping
4. BhTILATETIL
5. EICLHERRHE
6. AT SEET L
1. REEERTFRH
8. Weighted Finite State Transducer [Z&k 5 & = iRk
9. Deep Neural Network IZ& 5 E R (1)
10. Deep Neural Network [Z& 55 = 5Ri8(2)
1. BEExtEE
12. TILFE—H L5t EE
13. BERICAY AT L
14 EFRRHOEEN)
15. EERHBOEEQ
1. Speech
2. Speech signal processing
3. Dynamic Time Warping
4. Hidden Markov Model
5. Grammar—driven continuous speech recognition
6. Statistical language model
7. Large—vocabulary continuous speech recognition
8. Speech recognition using Weighted Finite State Transducer
9. Deep Neural Network—-based speech recognition (1)
10. Deep Neural Network—based speech recognition (2)
11. Spoken dialog
12. Multimodal dialog
13. Application sysytems
14, Exercise on speech recognition (1)
15. Exercise on speech recognition (2)
FE-HENE
B
HHECHETIHERR
BEE1 &1 BEFRERBLELEREELE ISBN 978-4-339-
02888-1
¥E4 FIIE—FE | HikR#E [ onrit HiRR £ 2018
SERICHETIHMERER
b 14k |

1) Dynamic Time Warping. HMM, DNN [Z &2 BB R#BF R ICOVLWTHELZ BT AL
2) BERHBOEAVATLIZONT, BIREEBELZIERTIE
1) Understand speech recognition techniques based on Dynamic Time Warping, HMM, DNN.




2) Understand the current status and future works of speech application systems.
BRROEEZGENRER. BELA— S OES)S LU MEXE

LAR—k 100%

Report 100%

EHS R

LR—TEE

By Report

TE IR

Z0ith

DINHLR—D

FI4RFT—

SE-HHIEERMEDOHE

(C)BELRABERSH - ERMICERTESREN -BIES
FHR-NEIZESVEOBRENFICEHTISERMBERTL, Thoe LERICARNISEESELRRRRES ERE
KFIHILET, BIZDFTLND,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F

EE.EE0E, EF2H. SERE. ILFE—FL

speech, signal processing, speech recognition, spoken dialog, multimodality




(D33030240) 5 WM R T.L TP ¥R 1 [Computer System Engineering 1]

#HBEAFEXAE] SHEH X T LI S4E I [Computer System Engineering 1]

B WE S D33030240 284 BR-MEETE BIRDA R
B

BEERER BITHA EAKE % 3~3 B 1

b e RERIFEMRRFHET R IRE HRER 1~

BAMEH &R ENEE TFEK FAM4ER D1

HEYEN—vFRET] #5K SEABER SUZUKI Koutarou

FoRYg CMP_DOC72120
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BREX 1T KITBSERISOVTEARNERNREER T,
TEOARMTEREFLUTAICETIARRAEICEDL>TO AL TORBEENLTEREIT.
To understand basic topics of information security especially cryptology.

BERORE

1. BEREF1) T LESEROME

2. AR S LA RER 2

.RSA FAREICE OB S LESR

BRI REICE DS S LESR

FEMBIRICE OIS LEA

. KYUEEATEEE

. overview of information security and cryptology

. public key cryptography and provable security

. encryption and signature schemes based on RSA problem

. encryption and signature schemes based on discrete logarithm problem

. encryption and signature schemes based on elliptic curve

. advanced topics

FE-HENE

BRERENREET I 5HLLEIC, RKADOHRABRICOVWTTFAMNEESEICFELTSIL,
Review each lecture and prepare for the next class with reference to the textbook.
ESEH B

2L

N/A

HHECETIHESR

L= Tt AW

N/A

SERICHETIHMERER

RS ~DOBEF. RE. VATV BEERBIIOVTHAPILENINTIS,
-NFEES OBE, FLIEH ., HITHAR. 2FRESRISOVTHLLEM TS,
DS IREXRZBINDLDBEEEM. . FHNORAT L BEICBELGHZISOVWTHLLEMTILS,
TERICARRAH 5,

https://herumi.github.io/ango/

The followings are open textbooks of cryptology.

https://www.cs.umd.edu/ waa/414-F11/IntroToCrypto.pdf
https://crypto.stanford.edu/ " dabo/cryptobook/

ERAE

BEREF 1 TAEICBEERISOVWTEARANLGANREERETH L

To understand basic topics of information security especially cryptology.
BRROFMZECEHRR. BELR—FEORME SV FHHEHE
LiR—KZEDETET S,

FHMEREEITROESY,

5 EX &SR

S: ERK B1Z% 90%ERLTHEY . A DOLR—FDOEF R (100 miES) AV 90 Mk

A ERBEE 80%ERMLTHEY . M DOLR—DEFH R (100 s R) A 80 mLLE

B: ER B 1E% 10%ERLTHEY . A DOLAR—FDEEFTR (100 Al A 70 JELE

C: ERBE% 60%ERLTHY. M DOLKR—DEEH R (100 MiEm) A 60 mLLE

4 B [EER{E

A ERBEE 80%ERMLTHEY . M OLR—DEFH R (100 s R) A 80 mLLE

B: ER B1E% 65%EMLTHY. N DOLAR—FDEFTR (100 Aifim) HY 65 MLl E

C: ERBZE% 55%ERMLTHY ., M DOLKR—DOEEH R (100 MiEm) A 55 mLl b

Evaluation is based on reports.

OO A WON =0 0 b~ w




Evaluation criteria is as follows.

5-grade evaluation:

S: Achieved at least 90% of goals, and obtained total points of reports 90 or high (out of 100 points)
A: Achieved at least 80% of goals, and obtained total points of reports 80 or high (out of 100 points)
B: Achieved at least 70% of goals, and obtained total points of reports 70 or high (out of 100 points)
C: Achieved at least 60% of goals, and obtained total points of reports 60 or high (out of 100 points)
4-grade evaluation:

A: Achieved at least 80% of goals and obtained total points of reports, 80 or high (out of 100 points)
B: Achieved at least 65% of goals and obtained total points of reports, 65 or high (out of 100 points)
C: Achieved at least 55% of goals and obtained total points of reports, 55 or high (out of 100 points)
EHE B

HERHB PRI ABITHREN

None during exam period

EHSREM

AL

N/A

Tt

L

N/A

DINHLR—D

L

N/A

FI4RTI—

BERTE

After each class.

ZE-ZHEIXAREOHE
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BHREF1To

information security




(D33030250) 5 WM R 7.1 TP %5k II [Computer System Engineering 2]

#HBAXEX4A] FTE#S X T LT 455 I [Computer System Engineering 2]

B WE S D33030250 284 ER-METE BRBA /N
by

BEERER AiIgf2 BAKER £3~3 BT 1

b e RERIFEMFRET L IRRE MHRER 1~

BAMEH ER-ANEETFEEK FAM4ER D1

HLUHR[A—F EF 4L SATO Yukinori

il

FonrYyLy CMP_DOC72120
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The goal is to obtain the knowledge on the advanced computer architecture seen in the state—of-the—art computing systems.
BERORE

188 1vrax Y23y

288 EEMRETEITOERE

3EE HERONELGS VL

488 HEH AT LEN—RITFIRL

588 avEa—4LERBERMARE

6 B8 HEMIMNEZICHTLMRIE-FEEL

7;:BE FE#ETATSIV S

8 BE EHHER

1st week: Introduction to computer architecture

2nd week: Fundamentals of quantitative design and analysis

3rd week: Classification of computers and instruction sets

4th week: Computer systems and hardware cost

5th week: Exponential growth of computing systems

6th week: Abstraction and hierarchy in computers and brain sciences

7th week: Computers and programming techniques

8th week: Final exam

FE-HENE

EBEATIIFEREICHLTSEELZSRL, FPELEEET>TLEL,

Review and prepare for the lecture using the provided materials and reference book.
ESEHE

2L

N/A

HHEETSMRER

EEEHE HP LTAM,

The course materials are uploaded on the website.

SEE1 ¥4 Computer architecture, Sixth Edition: A quantitative | ISBN 978-

approach 0128119051
EE4 John L. Hennessy, | HliRtt Morgan HiRE 2018

David A. Patterson Kaufmann

SERIHATSMRER

Il

N/A

ERER

SHEBRATLICE TR EEE-BADIN — O EEL, EEMIFHES LU TESZL

To be able to understand trade—offs among cost, performance, and power in computer systems, and to evaluate and analyze
them quantitatively.
RO EEHRR. BELR—FMEORM S SUFTHEE R
SRl EREEOLADERETREMNICEHET 5. EHFER 60%ELR—bk 40%DEEH R TITS,
S:EMBEEETRTERLTEY, HhOTRMLR—rDOEE A (100 s =) AY 90 mLl L
A ERBEE 80%ERLTHY, hOTAM-LAR—FDEEH (100 SiEmm) A 80 mil b




B: B ZE%E 70%ZERLTHEY, M OTAMLAR—tDEFHR(100 SiFER) A 70 MLl E
C:EMBEEE 60%ERLTHEY, HDOTRLIR—rDEEH (100 S ) HY 60 ML E

Evaluations are done by final exam (60%) and reports (40%).

S: 90% or more out of 100 points, A: 80% or more, B: 70% or more C: 60% or more

EHRR

E R ERE = )

Examination(Face to Face)

TE RS RREEM

FITiL

N/A

T Ot

fBE: F-304

Email: yukinori@cs.tut.ac jp

Room: F-304

Email: yukinori@cs.tut.ac jp

DINHLR—D

HIZiL

N/A

FI4RF 7 —

EHIIZ email TFRETHE

Get an appointment by e—mail.

SE-BWIEBREDHE

(C)EELMBLEHEN- RENICERATESEEN-8AlER
BFR-MEIZELVZTOEESFICEITIEELGMBEBBL, TN LEHEAICHERNICESESE-MRRRA LR
K1BIBHILET, BIZDOIFTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

*—D—F

HERT—FTOF v, ST ERRATLERETIR

Computer architecture, Computer systems performance engineering




(D33030300)Advanced Natural Language Processing[Advanced Natural Language Processing]

HAAE4A] Advanced Natural Language Processing[Advanced Natural Language Processing]

FHHBES D33030300 X% BHR-EETFE  BROBA ESIN
K

PR CIECK BARR K3~3 Bt 1

BRERFRE S RERIFHEFHETRIZRR HRER 1~

BREER B -FMEEIFER BAEER | DI

HEHR[O—TF ME KE AKIBA Tomoyoshi

#iel

FonrYyLy CMP_DOC72221

Ex0OBE

Important topics on statistical natural language processing will be discussed by focusing on statistical machine translation.

BERORE

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
FE-HENE

Review each lecture and prepare for the next class with reference to the textbook.

E9:EF B

Probability theory, Information theory, Formal language theory
HHECHETIHERR

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

SEE1 ¥4 Statistical Machine Translation ISBN 978-
0521874151
L2 Philipp Koehn MRt Cambridge MR 2010
University Press
SER2 B8 A Statistical MT Tutorial Workbook ISBN
EEL Kevin Knight | HiRtE | HRREE
SENICHT M ERIA
N/A
AR

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.

RROEHiE(GER AR, SRELFA— S OEDE LU FMEE

Marks are based on reports (100%).

SEHI R ER

LR—+ TR

By Report

EHIE R

N/A

Tt

Tomoyosi Akiba: C-505, 44-6758, akiba@cs.tut.ac.jp




JxIhLR—D
http://www.clics.tut.ac jp/ " akiba/
FI4RF 7 —

16:25-17:40, Tuesday
FE-ZEHEIZEEREONE

F——

spoken language processing, natural language processing, human language technology




(D33030310)7 LFE—H )L T—4H 4 LT R afi[Multimodal Data Science]

HBEAFEXA] TILFE—H )L T—E2Y AT R [Multimodal Data Science]

B WE S D33030310 X% ER-MEETEE BIRBA  ER
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E ] AiTEA2 EEKE A3~3 Bl 1

PR RERIZHAERIE TR BIRE HNEER 1~

BRERER 158 - AT P ER FAEsER DI

BUBRIO—<F FE 5 AONO Masaki
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HE 2 Web ZTUS—Lav HEfiiO. EHD Web 7TV —Sa B TT—42%20YEYT IHEMEEEICH-TETLS,
2. 2DEIBEVT TFT—2EESRBTE0E, 7TV —2avEhRA5—R$ 5188, BATH,
REZETIE . Web EOT—E2T77MVICHEITFRAMITTEL BE. BIE. 3D ETIHBERRLBATATICRTEHT—2RE
Hffi, M EMHE M. RTERBESTCAOTIVVT TXAMNRAZUY T84S  BRSENE, BHHRRRE
fir, EIR- 2 5E- IS RAB) VT IR RSN DB IR E ., UV VBTIZRRIND Web YA i, GO VITEBRE
BiffICEAZS T REOT—2Y A IV RARKMTE#E LT 5,

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.

BXOAE

(M IFLHIZ(Web THRST—H. T—EF A IR #HfEHHIEHFES O EH)
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(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 Language
Processing

(3) Feature Extraction, Search, Classification, Multimedia

(4) Web Link Analysis, Unsupervised Learning (Clustering)

(5) Time Series Data Mining, Supervised Learning (Classification)

(6) Deep Learning Basics

(7) Deep Learning Applications

(8) Final Exam

FE-HENE

EARANGET Y AT REM (D - FA - BRI, 5R2YVI)ICEALTE,. FB. FE-EZELTHLC
&I BEDMHBIA Web R—TU T, Python (Jupyter notebook) Z{E-f-BEHMEEMRTID T, BN TELIENIFEL
(A

It is desirable to self-study as well as to review fundamental data science 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.

ES:EHE

2L

N/A

HHEHATIMRER

BEDOEH L. https://www.kde.cs.tut.ac jp/ aono/myLecture.html TABT 5,

Materials for this class will be available at https://www.kde.cs.tut.acjp/ aono/myLecture.html.

SEE1 ¥4 Information Retrieval, Implementing and Evaluating | ISBN 978-0-262-
Search Engines 02651-2




EHA Stefan Buttcher, | HHAR%E MIT Press RS 2010
Charles L.A. Clarke,
Gordon V. Cormack

BER?2 ®4 Data Mining and Analysis ISBN 978-0-521-
76633-3
EEH5A Mohammed J. Zaki, | HifR#t Cambridge HIRE 2014
Wagner Meira Jr. University Press
BEE3 ®4 Data Mining Practical Machine Learning Tools and | ISBN 978-0-12—-
Techniques, Third Edition 3748560

EEL2 lan H. Witten, Eibe | HAR%E Morgan Kaufmann | HREREE 2011
Frank, and Mark A.

Hall
BERA ®4 Python Machine Learning ISBN 978-1-78355—
513-0
EER Sebastian Raschka R4t PACKT HRRSE 2016
Publishing

2EE5 24 Keras [CkBTA—T5—=24 ISBN

£E4 EH R4 | HEEdt | HALdR HiRR4E 2019
SEK6 E + Python Data Science Handbook ISBN

E¥E5% Jake VanderPlas | Hikfst | OREILLY HIR4E 2016
SERICETIHERE
BEES

£ 'Modern Information Retrieval, the concepts and technology behind search, Second Edition |
#E & 4 Ricardo Baeza—Yates, Bertier Ribeiro—Neto
HihR £t : Addison Wesley
ISBN:978-0-321-41691-9
R4 2011
SEEG
£ £ Google's PageRank and Beyond ]
E#E4% :Amy N. Langville, Carl D. Meyer
Hhfl#t : Princeton University Press
ISBN:978-0-691-12202-1
i iR 4 : 2006
Reference #5
Title:IModern 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:M Google's PageRank and Beyond ]
Authors:Amy N. Langyville, Carl D. Meyer
Publisher: Princeton University Press
ISBN:978-0-691-12202-1
Year:2006

et 154k |

N T=RAYAIVR(T—ERKR . TR AR IRSINDIZESHT) OEBHEMHNERETELIL
(2)ERIRR (BASELE, XERR - ATATRE. BUE. VX)) OERRMNERTELIL
(3) MW ZEE (. @RS, VZRFIUT ) BERITRILFAT AT OEBER M N EBETESIL
(D) Web RA =T fE#fT . BRI T —2BIT F O EBEMHNBR TEH L
(B)FEBZEDEBLEFINEMFTEEIL

The following items have to be achieved:

1. Able to implement and apply fundamental data science 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 multimedia basics
4. Able to understand basics of Web link analysis, Wen content mining, Time series data mining

5. Able to understand basics of deep learning and its applications

ROl E(ER SRR, RELR— S OREDE LU i EE




RANELT, TRTOBEICHELIZLDCDE, TROKLIICHEL TS 5.
EHAEHER 80 5. FRTE 20 RO AETTEHET 5,

SERBEEZITRTGERLTEY, N OFAMLR—FDOAE A (100 SiFm) A 90 AL L

A ERBEE 0% ERLTEY, M OTRMLIR—FDAE A (100 SiFm) A 80 AL E

B:EMBZEE 10%ERLTHEY, N DOTAM LIR—rDEF A (100 SAiEE) AN 70 ALLE

C:ERBEE 60%ERLTHEY, M OTFAMLIR—FDAF A (100 Sifm) M 60 mLl L
XI=L, BEEELNBIELEEAICE, #EA~C)DFEEELERT S,

In principle, for those who have attended all the classes, the credit will be given as follows:
Exercise (20%) and Final exam (80%)

S: 90% or more, A: 80% or more, B: 70% or more, C: 60% or more
EHS R

EHERE E N (I mE)

Examination(Face to Face)

SEHI R EREEM

L

N/A

Tt

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

Masaki Aono (C-511) aono@tut.jp

DINHLR—D
https://www.kde.cs tut.ac jp/ aono/mylLecture.html

https://www.kde.cs tut.ac jp/ aono/mylLecture.html

FI4RF 7 —

FERF =A%, ZBRIIC aono@tutjp ETCEFA—ITFHNELDIE,

Anytime, but it is recommended that a priori email appointment is preferable.

SE-BWIEBREDHE

(C)EELMBEHEN- RENICERTESEEN-AlER
BFR-MEIZELVZTOEESFICETISELTHMBEEBEL, T LEHAICHRMICEESE-MRRARAZRE
K1BIBHILT, BIZDOIFTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

*—D—F

T—2-THFANAZUT FHRR. FHERLE . BRFE. FEXE

data and text mining, information retrieval, feature extraction, machine learning, deep learning




(D33030320) A $R 4L 7—4 %45 M [Visual Data Science]

#HBAXEX4A] AR T—2F 2245 R [ Visual Data Science]

B WE S D33030320 E» 1R -MEETY BRMA EIR
R
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HUHEN—F R U % KURIYAMA Shigeru
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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.

BRORA

F1EB BRI DBEA L ESA

F2EAE HEOARIE1N(ZEET—R)

£3BEE BEDOARIE (KEE-RYbT—2)

#4588 HB DAL 2 (Glyph FoR)

F5EB THFAM EEDO AR &I EEIRE

F6EE REDFRBALHIE

$£7+058HE : FlERER K

Week 1. Introduction and overview of information visualization

Week 2. Correlation visualization of multivariate data

Week 3. Relation visualization with tree and network representation

Week 4. Visualization of correlation using glyph

Week 5. Visualization of textual information and time—variation, and interactions

Week 6. Exercise of developing a visualization tool

Week 7+0.5: Presentation of exercise

FE-HENE

FE-BEBEDLOIZ. ZhETICERLEZNBLEEDERNEE Web TDe-5—=245 X T L (Moodle) TABT 5,

All digital textbook are freely supplied on e-learning system developed on moodle.

BSERH

WIBRENT, SEEMT, T—AY/=27 - aRILER |

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

HHEHATIMRER

e~5—=U VAT Ls(Moodle) IZART B2 BEFTHAMFERAT .

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

SERICHTSMRER

$HThHL

N/A

e 145k |
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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.

RROFMZ(EHRR. BELR—MEORMBLUFlREE
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A ERB1E% 90%ERLTEHEY, N DOHEILR—~, HE, SIUHIERBEDO & = (100 RiER) A% 80 AL E
B: ERB1EE 15%EMLTHEY, M OFEILAR—F, HE, SLUHHERED SR (100 RiFR) A 70 JLLE
CERBEE 60%:ZERLTHY, hoffLAR—, HE, SLUFIERBEDOEE = (100 MiFER) A 60 ML

FELAR—F 40 |, HE 10 &, BLUHIERRE 50 RO & 100 A TERT 5,
S:ERBEETRNTCERLTEY, M oFELKR—F, HE SLUFIEREDOSE R (100 MiER) A 90 ALl E
A ERB1E%E 90%ERLTEHEY, M DOHEILR—, HE, SIUHIERBEDO & = (100 RiER) A1 80 AL E
B: ERBEE 15%EMLTEY, M OFEILAR—F, HE, SLUHHERED SR (100 RiFR) A 70 JLLE
CERBEE 60%:ZERLTHY, HhoFfLAR—, HE, SLUFIERBEOEE = (100 MiEs) A 60 MLk

EHE B

Z D




Other

TE RS RREEM
FEREDRKETHBRAMPICERT 5.
Presentation of final exercise is carried out within the period of a regular exam.
Tt

AL

N/A

DINHLR—D

AL

N/A

FI4RTI—

RERFEMY, BFA—ILTEFNELDIL,
Anytime, but requires reservation by E-mail.

FE-ZHIFAMEORE

(C)EELMEEMEN- REBMNICSERTEIEEH-AlEH
ER-MEIZELVTOEESFICEIIEELMEEBEL, ThOELEHEICHEMMNICERSE-MERR A EHRE
KRBT BHILT, BIZDOITTLNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F—0—F

EHRRE. BRAFRILE. ESa7ILIERLE

Information visualization, Visual data mining, Visual information processing




(D33030330)FE WS X7 L\ T ik [Advanced Topics in Auditory System Engineering]

#HBAXEX4A] BEE X7 LA IS4 #[Advanced Topics in Auditory System Engineering]
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FEY
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Ex0OBE

BERD LA ALTOHFMEZVFET, T . BERZERTLLOOMERERL. TOBREAVHEETILISOVLWTEHRE
LFEY,

This course provides an introduction to the human auditory system. It also outlines various psychological experiments for
understanding our auditory system, and computational models using the experimental results.

BRORA

1. EOMELEREDOLLA

2 BEROEES

I BEDKRES

4. BEOES

5 BNER EF|LEF

6. RED LA LEEDHE

1 HEEOHEETIVIELZDIGAEEED

8. EHIFER

1. Physics of sounds and the auditory system

2. Physiology of the auditory system

3. Loudness

4. Pitch

5. Timber, instrumental sounds and vocal sounds

6. Vocalization mechanism and speech perception

7. Computational models of the auditory system and its application

8. Final examination

FE-AERE

EBEEHEEANICAR VI TIYAMITARLET . BE YR FETITAYOO—FLTLESLY,

Lecture materials are disclosed to the official website beforehand. Download them by the day of the lecture.
E9:EF# B

HARERMEFFRELT AT

ERE-BASELER ()

Visual Perception and Cognition

Speech and Natural Language Processing

SHEHATIMRER

EEEHESNCAR VT YAMITABLEY . BRELAFETITA Y A—FLTHZSELY,

Lecture materials are disclosed to the official website beforehand. Download them by the day of the lecture.

SER1 E £ BERRELES ISBN 978-
4414300154
£¥54 KERE | HlEdt | HEERE HR4E 2019
SERICETIHERE
2L
N/A
- 1245k |

1. BEEOEEZMANXLEZTDREEDEEXERT S

2 BEHEEBEHETLILOOMERBREAERMNTIO—FFEEER

1. Understanding the relationship between physiological mechanism of the auditory system and its function
2. Learning the perceptual experiment techniques and computational approach to reveal the auditory system
BARO i ECEM R, SRELR— S OED)E & Ul XHE

BARDEHEE: AR CEMELES

FHEELE: [RAIMICT RTOBRICHEL-LDIZDE, TROKLIICHELZFHELET.

S ERBEEET R TGERLTHY M DOTRAMI00 AiEm)A 90 MLl E




A ERBEEE 90%ERLTHY M DTANI00 & m)h 80 Mk
B: R B1Z% 80%ERL THY M DTRMI00 miEmIM 70 MU E
C: ER B % T0%ZERLTHY M DTARI00 i m)ht 60 MLl E
The evaluation is based primarily on a final examination (100 points).
Students who attend all classes will be evaluated as follows:

S: Achieved all goals and obtained point of final exam, 90 or higher (out of 100 points).

A: Achieved 90 % of goals and obtained point of final exam, 80 or higher (out of 100 points).
B: Achieved 80 % of goals and obtained point of final exam, 70 or higher (out of 100 points).
C: Achieved 70 % of goals and obtained point of final exam, 60 or higher (out of 100 points).
EHRR

E R ERE = )

Examination(Face to Face)

TE RS RREEM

2L

N/A

Tt

AL

N/A

DINHLR—D

L

N/A

FI4RTI—
FEREF G LET o A— /LR E THAETNIERZIR>TIZELY,
On a necessary basis. Please contact me by e—mail in advance.

FE-ZHINFAMEORNE

C)EELCHHBERAN - ERIAISEATESIREN BIEHN
B ARETEE LV T OBERTICHT IR ELNBEBRL, ThoELHEICHERMISEESE-MRAREL LR
K1{5THILT, HITDIHTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F—0—F

BE Y SEES. BFES. VEBER £BZ HEETIL

auditory system, perception, acoustic signal, speech signal, psychology, physiology, computational model




(D33030340)4 {4 MBS X7 L\ Kk [Advanced Topics in Human Motor Control System]

HAAE4A] R EFH L X T L4 iR[Advanced Topics in Human Motor Control System]
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FEY

BEERER Argf2 BARKER A4~4 BT 1
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ERoBH

ERIZE I DERLEL ZT LITOWT, FITHAREBERRT EROERLEE AN LZEBE T H-ODFHRM

B7TO—FDFEEES.

The aim of this course is to help students acquire an understanding of the method of computational approach for

understanding biological information processing mechanism to achieve skillful voluntary movements.
BRORA
1. EFFERLEBATLDA O30
EBERIEANOFHERWTTO—F
EBSIEHONED RT L, FHA. EBEE
. BENN—tETrOY
. EFBUEEI O ZBHIEET L
. EFBEEBOEBHEET IV (BESNMETIL. MLIELER/NETIL)
. EFBEERIOEBETE - FIFHET /L (BRIRRESBR/DET L. EFEETIL)
. EFDBEES)

0N ODdWODN

1st week Introduction of computational approach of biological motor control

2nd week Central and peripheral motor system

3rd week Multi layer perceptron

4th week Models for control and learning of human arm movements

5th and 6th week Models for trajectory planning of human arm movements

7th week Human prehension movement

8th week Final exam

FE-AERE

BROFBENBEEEE T 5LEHI1Z, Dream Campus EIZARTAREDAREZFTELTLSIE

Lecture material is disclosed to Dream Campus system beforehand.
E9:EF B
A iER - REAFFRR (R LATED . O X T L - FEER 2R (E L aTH)

Visual Perception and Cognition, Advanced System and Knowledge Scieces
HHECETIHERR
HEZEHEERIIZ Dream Campus [CTART AN T, BRUBETITAHYoO—RLTHELIE,

Lecture material is disclosed to Dream Campus system beforehand, so you should download it.

SER1 E £ B EH E R ISBN 978-
4782815144

EE4 JIA %8 | iRt | ExmE HAREE 1996

BER?2 E £ BRI AT LSR—E1—<TYART42XIZED | ISBN 978-
BEENDFE L 4320121355

HEA FEE R T EESTT A HARE 2005

2583 t £ FHERAMRRIS . NOESHH - R E LS | ISBN 978-
DERIEEA 4627851610

E¥ER AhENE | iRt [ bR HRE 2019

SERICHETIHERE

$FITHEL




N/A

ERAE

1. BEREZBAS AT DO DHERNETTO—FOFEEER TS

2. EFDBELNVTEBZRRT HERULES R T LOEEHREEIC OV TERET S

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

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

RO FEMZE(ENFER. RELR—MEORDE LU LS

P

HAREABR (100 RS R)ERERLET B,

A A RAIICT RTOBRICHELLDICDE, TEROKSICHEETET S,
SERBZEETNTERLTHEY, hOTRAMDEEF R (100 SiFR) A 90 mLl b
AERBEE 90%ERLTHEY, M DOTRAMDEFT A (100 FiER) HY 80 MLl L
B:ERK B1ZE% 80%:EKLTHY, M OTADAF R (100 SiFm) A 70 R L
C:ERKBZ% 10%:EMLTHEY, M OTRDEE A (100 miHm) A 60 mil L

The evaluation is based primarily on a final examination (100 points).

Students who attend all classes will be evaluated as follows:

S: Achieved all goals and obtained point of final exam, 90 or higher (out of 100 points).

B: Achieved 90 % of goals and obtained point of final exam, 80 or higher (out of 100 points).

B: Achieved 80 % of goals and obtained point of final exam, 70 or higher (out of 100 points).

C: Achieved 70 % of goals and obtained point of final exam, 60 or higher (out of 100 points).

EHS R

EHRERE E N (I mE)

Examination(Face to Face)

SEXIEEREEM

¥zl

N/A

Ot

HIZRL

N/A

DINHLR—D

2L

N/A

AI4RF7 T —

W BE 16:20-17:50

Tuesday 16:20-17:50

FE-BRIEEMEOHG

(C)EELMBEHEN- RENICERTESEEN-AlER
BFR-MEIZELVZTOEESFICEITIEELGMBEBBL, TN LHEAICHERNICESESE-MRRARA LR
K1BIBHILET, BIZDOIFTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F

ERER VAT L HER. REERLE EFHFRLE, —a—J)ILRVrT7—) . FEETIL.HER




(D33030350)Advanced X Reality and Psychology I [Advanced X Reality and Psychology 1]

HAAE4A] Advanced X Reality and Psychology I [Advanced X Reality and Psychology 1]

B WE S D33030350 284 BR-MEETE BIRDA R
B

BRE =23 2R AR K 2~2 BT 1
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BAMEH &R ENEE TFEK FAM4ER D1
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BROB&R

After the course, students will understand the principles of X reality (cross reality: XR) including virtual reality (VR), mixed
reality (MR), and augmented reality (AR) on psychological, physiological, and functional levels. They will also be able to
understand the benefits and challenges of VR/MR/AR/XR on the future society.

After the course, students will understand the principles of X reality (cross reality: XR) including virtual reality (VR), mixed
reality (MR), and augmented reality (AR) on psychological, physiological, and functional levels. They will also be able to
understand the benefits and challenges of VR/MR/AR/XR on the future society.

BXOAE

FEERIILTEBTITHNET(All lectures are conducted in English),

X Reality including Virtual Reality, Mixed Reality, and Augmented Reality is explained about its mechanisms and functions not
only in the engineering perspective but also psychological perspective. The final part of the class is composed of students’
presentations of their original application, device or idea on X Reality and the discussion on it.

(on—-demand) 1. Introduction to XR and Psychology

(on—demand) 2. Two components of reality

(on—demand) 3. Visual reality, Mixed Reality and Augmented reality
(on—-demand) 4. Multi- and Cross—modality phenomenon

(face—to—face / online interactive) 5. Embodied cognition and Augmented human
(face—to—face / online interactive) 6. Presentations by students

(face—to—face / online interactive) 7. Presentations by students

If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for

Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.

X Reality including Virtual Reality, Mixed Reality, and Augmented Reality is explained about its mechanisms and functions not
only in the engineering perspective but also psychological perspective. The final part of the class is composed of students’
presentations of their original application, device or idea on X Reality and the discussion on it.

(on—demand) 1. Introduction to XR and Psychology

(on—-demand) 2. Two components of reality

(on—demand) 3. Visual reality, Mixed Reality and Augmented reality
(on—demand) 4. Multi— and Cross—modality phenomenon

(face—to—face / online interactive) 5. Embodied cognition and Augmented human
(face—to—face / online interactive) 6. Presentations by students

(face—to—face / online interactive) 7. Presentations by students

If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for
Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.

FE-HENE

Read the documents provided before each lecture. Review the lectures in consultation with the references provided and other
resources such as scientific articles and research youtube video.

Read the documents provided before each lecture. Review the lectures in consultation with the references provided and other
resources such as scientific articles and research youtube video.

BS:EH A

X Reality and Psychology 2

Sensation and Perception 1 and 2

X Reality and Psychology 2

Sensation and Perception 1 and 2

HHEHATIMRER

NA




NA

SERIHATSMRER

Read the documents provided before each lecture. Review the lectures in consultation with references and other resources
such as scientific articles and youtube research video.

Read the documents provided before each lecture. Review the lectures in consultation with references and other resources
such as scientific articles and youtube research video.

et 154k |

To understand fundamentals on perception and cognition as basics for virtual reality (VR)
To understand principles of virtual reality (VR), mixed reality (MR), and augmented reality (AR)
To understand current findings on VR/MR/AR research

To consider the benefits and challenges of VR/MR/AR on the future society

To understand fundamentals on perception and cognition as basics for virtual reality (VR)
To understand principles of virtual reality (VR), mixed reality (MR), and augmented reality (AR)
To understand current findings on VR/MR/AR research

To consider the benefits and challenges of VR/MR/AR on the future society
BRARO M ECEHNRR. BELR—FEORME SV HEHE

Grades will be based on performance in each lecture (30%) and the final report (70%)

S: 90 points or higher (out of 100)

A: 80 points or higher (out of 100)

B: 70 points or higher (out of 100)

C: 60 points or higher (out of 100)

Grades will be based on performance in each lecture (30%) and the final report (70%)

S: 90 points or higher (out of 100)

A: 80 points or higher (out of 100)

B: 70 points or higher (out of 100)

C: 60 points or higher (out of 100)

EHS R

LR—TEE

By Report

SEXI R

N/A

N/A

Tt

N/A

N/A

DINHLR—D

N/A

N/A

FI4RF 7 —

One hour after lecture

One hour after lecture

SE-HWIEBREDHE

(C)EELMBLEHEN- RENICERATESEEN-AlER
BFR-MEIZELVUZTOEESFICETISELGMBEBBL, TAOELHEAICHERNICESESE-MRRRA LR
K1BIBHILET, BIZDOIFTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F

virtual reality, augmented reality, cognition

virtual reality, augmented reality, cognition




(D33030360)Advanced X Reality and Psychology Il [Advanced X Reality and Psychology 2]

HAAE4A] Advanced X Reality and Psychology I [Advanced X Reality and Psychology 2]

B WE S D33030360 284 BR-MEETE BIRDA R
B

BRE =23 %2 AR K 2~2 Eifi ¥ 1

b e RERIFEMRRFHET R IRE HRER 1~

BAMEH &R ENEE TFEK FAM4ER D1

HEZ R [O—TFRE] 3 A B # A MATSUI Toshie, MINAMI Tetsuto

e ZAV YA CMP_DOC73021

BROB&R

{RABIRE (virtual reality, VR) . 8 & IRE (mixed reality, MR) | #i538IRE (augmented reality, AR) . 8 LULH AR 7)) T4 (cross
reality, XR) DRE%, DB, FEEMN. BRUBBELAN I TEBTELILIIIIHYET, F-.FE0x2I2HBIT5
VR/MR/AR/XR DF| R ERBEITONWTHEBERDHEFET

After the course, students will understand the principles of virtual reality (VR), mixed reality (MR), augmented reality (AR), and
X reality (cross reality: XR), on psychological, physiological, and functional levels. They will also be able to understand the
benefits and challenges of VR/MR/AR/XR on the future society.

BXOAE

X reality and Psychology [(E—4—43—) THAT, HERM. BEZRMN. MESLUZTOMOEF) T+ DR, VJOXE—
FILEBH VRIMR, B&U AR [2DOWT, BETHEBICOVTORERLEZTETVET,

£ 18 BA )

%28 SBFE—RALTIUR)

5 38 B (FTIUR)

% 48 REGES) (AT IUR)

% 58 ZEREE (o TIUR)

F 6B NA/—FIVEREBDITITA(FTIUR)
£ 7 H\ELEEDA259230 (FoTFIUR)

AZEQOFEIO;T VAL RABREILKRFLED-ODEHEEDERITHN. BRERNBTSLUBBEOFMECEENELHHE
AHYET,

BEREMRENEBIZHSI5E L, GoogleClassroom Ei= [FHFHEFE R AT LIYBEHLET .

Lectures and project works related topics on X reality and Psychology I (1st quarter): visual cognition, auditory cognition,
tactile and other modality cognition, cross—modal cognition, VR, MR, and AR.

Week 1. Introduction (face to face)

Week 2. Methods of X reality and Psychology (On—demand: you can take the class whenever you want)
Week 3. EEG (On-demand)

Week 4. Eye—tracking (On-demand)

Week 5. Spatial hearing (On—demand)

Week 6. Binaural hearing and sound reality (On—demand)

Week 7. Interaction between the visual and auditory system (On-demand)

If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for Preventing the
Spread of Corona virus, the course content and evaluation of achievement are subject to change.
If there is any changes about a class schedule, we will inform you on Google Classroom or KYOMU JOHO SYSTEM.

FE-HERE

BS:EH A

X Reality and Psychology 1

Human perception and sensation

X Reality and Psychology |

Human perception and sensation
HHECETIHERR
BERICNIRTOMRALES,

Handouts will be distributed in the class.

SER-MTIHMEFH
L
N/A




ERAE

{RIBIRE (Virtual Reality) . & IHE (Mixed Reality) . #5358 E (Augmented Reality) . 8 £ UPY AR 7 1) T4 (Crossed reality)
DFEEZ DB, EEEH. BLUBEELARIVICE T8, Ff-, JEO#RITHITSH VR/MR/AR/XR O F R ERREICD
WTOIEfE

To understand the principles of virtual reality (VR), mixed reality (MR), augmented reality (AR), and X reality (cross reality: XR),
on psychological, physiological, and functional levels. And to understand the benefits and challenges of VR/MR/AR/XR on the
future society.

RROFMZ(EHRR. BELR—FMEORMB L UFlREE

FTE A RAIICT RTOBRICHELBDICDOE, TERO&SICHEETET S,

S:LiR—hDEEH A (100 M=) A 90 milE

A:LR—FDOEE AR (100 R =) A 80 MLl E

B:LR—bDEETAE (100 mism) M 70 SLE

C:LR—rDEE A (100 miHs) A% 60 MLl E

Students who attend all the classes will be evaluated as follows:

S: Obtained total points of weekly assignments, 90 or higher (out of 100 points).

A: Obtained total points of weekly assignments, 80 or higher (out of 100 points).

B: Obtained total points of weekly assignments, 70 or higher (out of 100 points).

C: Obtained total points of weekly assignments, 60 or higher (out of 100 points).

EHE B

HERHB PRI ABITHREN

None during exam period

EHSREM

AL

N/A

Tt

¥zl

N/A

DINHLR—D

HIZRL

N/A

FI4RF 7 —

WEIHCTHERIGLET . AL E TERISEREZR>TEELY,

On a necessary basis. Please contact me by e—mail in advance.

ZE-ZHIXAREOHE

C)EECHBERAN - ERAISEATELIREN -RIESN
BFHR-NEIZELVEOBENFICHTIEELMBEBETL, ThoZ LBRICARNISEESEMRRRES ERE
K1{5THILT, HFITDIHTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F—0—F




(D33030370)Advanced Human Sensation & Perception I [Advanced Human Sensation & Perception 1]

HBAAMEX4A] Advanced Human Sensation & Perception I [Advanced Human Sensation & Perception 1]

FHHBES D33030370 =3 § FHR-MELFE BRBA ER
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Ex0OBE

This course is designed to introduce you to the scientific study of human nature. You will learn why and how scientists ask
question about the sensation and perception and the relation of brain and behavior.You will also learn about the research
methods to measure the perception and cognition used in the field of psychology and cognitive science.Finally, you will be able
to create your own experiments using the ‘OpenSesame’, worldwide well-known software for creating experiments for
psychology, cognitive science, neuroscience and experimental economics.

This course is designed to introduce you to the scientific study of human nature. You will learn why and how scientists ask
question about the sensation and perception and the relation of brain and behavior.You will also learn about the research
methods to measure the perception and cognition used in the field of psychology and cognitive science.Finally, you will be able
to create your own experiments using the ‘OpenSesame’, worldwide well-known software for creating experiments for
psychology, cognitive science, neuroscience and experimental economics.

BERORE

1. [face—to—face or remote] Introduction to “Science of Human Sensation and Perception”

2. [on—demand] Video (MIT open courseware) and short quiz (assignhment)

3. [face—to—face or remote] Measuring Perception — research methodology —

4. [on-demand] Short quiz and Online experiment (assignment)

5. [face—to—face or remote] Workshop for creating experiments using "OpenSesame”

6-7. [on—demand] Perform experiment and analyze your own data (assignment)

Note: If there is any changes about a class schedule, it will be informed on Google Classroom or KYOMU JOHO SYSTEM.

1. [face—to—face or remote] Introduction to “Science of Human Sensation and Perception”

2. [on—demand] Video (MIT open courseware) and short quiz (assignment)

3. [face—to—face or remote] Measuring Perception — research methodology —

4. [on—demand] Short quiz and Online experiment (assignment)

5. [face—to—face or remote] Workshop for creating experiments using "OpenSesame”

6-7. [on-demand] Perform experiment and analyze your own data (assignment)

Note: If there is any changes about a class schedule, it will be informed on Google Classroom or KYOMU JOHO SYSTEM.
FE-AERE

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

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

ES:EF B

Human Sensation and Perception 11

Human Sensation and Perception 11

HHEHATIMRER

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

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

SEE1 b T Cognitive Neuroscience; Fourth International Student | ISBN 978-
edition 0393922288
EEL2 Michael S. Gazzaniga | HhR$E W. W. Norton & | HRRSE 2008
Company
sEE2 "4 AFRAN Y Fr—RBEER ISBN 978-
4274208225
EE4 IR HE | HEEdt | A—Lt HARE 2010
SERICHET M EEIR
N/A
N/A
& E#

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
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

RO FEMZE(EHFER. RELR—MEORD)E LU

Grades will be based on theme reports from each lecture (60%) and the final report (40%)
S: total points, 90 or higher (out of 100 points).

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

B: total points, 70 or higher (out of 100 points).

C: total points, 60 or higher (out of 100 points).

Grades will be based on theme reports from each lecture (60%) and the final report (40%)
S: total points, 90 or higher (out of 100 points).

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

B: total points, 70 or higher (out of 100 points).

C: total points, 60 or higher (out of 100 points).

EHRR

LR—hTERE

By Report

TEHI R

N/A

N/A

Z0it

Please contact Prof. Nakauchi (F2-702-2, nakauchi@tut.jp) if you have any questions.
Please contact Prof. Nakauchi (F2-702-2, nakauchi@tut.jp) if you have any questions.
JxIHLR=D

Will be announced during the lecture.

Will be announced during the lecture.

FI4RTI—

Anytime, but contact to Prof.Nakauchi by e—mail beforehand.

Anytime, but contact to Prof.Nakauchi by e-mail beforehand.

FE-ZHINFAMEORNE

(C)EELMEEHMEN - REMNICSERTEIEE-AlEH
ER-MEIZELVTOEESFICEIIEELMEEBEL, ThOELEHICHEMMNICERSE-MERR A EHRE
KRBT BHILT, BITDOITTLNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F—0—F

cognitive neurosciences, perception, vision

cognitive neurosciences, perception, vision




(D33030380)Advanced Human Sensation & Perception II [Advanced Human Sensation & Perception 2]

HAAE4A] Advanced Human Sensation & Perception Il [Advanced Human Sensation & Perception 2]
B WE S D33030380 284 BR-MEETE BIRDA R

B
BRE =23 #®H#2 AR K 4~4 BT 1
b e RERIFEMRRFHET R IRE HRER 1~
BAMEH &R ENEE TFEK FAM4ER D1
HLAHRA—TFEE] f2H %0 KOIDA Kowa
e ZAV YA CMP_DOC73021
BROB&R

After the course, students will be able to understand the structure and function of the sensory systems and how sensation
and perception work together to help us to guide our behavior. Students will able to utilize psychophysical methods to measure
the perception, and data analysis theory as well.

BERORE

Courses on physiological mechanisms for sensation and perception, the visual cortex and beyond (1st quarter), colour
perception, objects/scene, depth and size, motion, attention, and project work on “Illusion Hack” (2nd quarter).

Course moderator: Prof. Shigeki Nakauchi
Course instructors: Prof. Shigeki Nakauchi, Assoc.prof. Kowa Koida

FPE-HERE

BER B

HE B SH IR

SERICETIHESH

E. Bruce Goldstein, “ Sensation and Perception ” , 8th edition 135 Visual Phenomena & Optical lllusions
(https://michaelbach.de/ot/index.html)

E. Kandel et al., “Principles of Neural Science”, 5th Edition

e 4= ]

Course and project work, active participation.
RROEME(EYHR. RELFR—MSORENSSUFEMHER
(written assignments / project work) Scale 0-5 (0 = fail, 5 = excellent)
EER

BRELER

Regular Class

TE S A RR R

Z0t

DTIHLR—D

FI4RT7I—

ZE-ZHIXAREOHE

F——




(D33030390)Advanced Robotic Perception and Human-Robot Interaction I [Advanced Robotic Perception and Human—Robot
Interaction 1]

HBEAE4A] Advanced Robotic Perception and Human—Robot Interaction I [Advanced Robotic Perception and
Human-Robot Interaction 1]

R ES D33030390 X9 EH-AIETE BIRBA  #R

=8

BRI % FREFE k3~3 BT 1

B E RERIZMERET R LRE HRER 1~

PR ER - TFEER BASRER D1

HYUAMO—TF =F H MIURA Jun

el

FoRYg CMP_DOC73221

BE0EH

Fundamental and advanced issues in intelligent robotics will be discussed. Topics included are: statistical sensor fusion with
Bayes filters, object tracking and identification, robotic mapping and localization, observation planning, human detection and
identification, and task—oriented human-robot interaction.

BXOAE

Week 1: Introduction, probability basics, and sensor fusion by Bayesian inference.
Week 2: Object tracking by Bayesian filters.

Week 3: Mobile robot localization.

Week 4: Mapping and SLAM (simultaneous localization and mapping)

Week 5: Observation planning.

Week 6: Human detection and identification.

Week 7: Task—oriented human-robot interaction.

FE-HENE

Regularly reviewing and preparing for the lecture using provided materials are desirable.

E9:EF B

Fundamental knowledge of linear algebra and probability theory is useful.

HHECHETIHERR

Handouts with video explanation will be provided. The main reference is shown below.

SER1 ®4 Probabilistic robotics ISBN 978-

0262201629
L2 Sebastian Thrun, | HAR%E MIT Press HiREE 2006

Wolfram Burgard,
Dieter Fox

SERIHATSMRER

N/A

ERAE

To understand the fundamental and advanced issues in intelligent robotics, especially in robotic perception and human-robot
interaction.

BRAROFMECEHRR. BELR—FEORME SV HEHE

Students who attend all classes will be evaluated as follows:

S: Achieved all goals, and obtained total points of the final assignment is 90 or higher (out of 100 points).

A: Achieved all goals, and obtained total points of the final assignment is 80 or higher (out of 100 points).

B: Achieved 80% of goals, and obtained total points of the final assignment is 70 or higher (out of 100 points).
C: Achieved 60% of goals, and obtained total points of the final assignment is 60 or higher (out of 100 points).
EH B

LR—TEE

By Report

EHSREM

N/A

Tt

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

IINALR—D

All materials are delivered by Google Classroom. The class code is: gcerkz4

FI4RT7I—




Make an appointment beforehand by email.

ZE-ZHEIXAREOAE

F——F

robotics, sensor fusion, robotic perception, human-robot interaction




(D33030400)Advanced Robotic Perception and Human—-Robot Interaction I [Advanced Robotic Perception and Human—Robot
Interaction 2]

HBEAE4A] Advanced Robotic Perception and Human—-Robot Interaction II [Advanced Robotic Perception and
Human—-Robot Interaction 2]

R ES D33030400 X9 BHR-METE BRBEA R

B

BRREE: %2 REFE k3~3 BT 1

B E RERIEZHERE TR HRE MRER 1~

PR R - AAE TR HER BAEBEER D1

HYHB/[O—IF K5 EH K B OSHIMA Naoki, OMURA Ren

el

FoRYg CMP_DOC73221
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AEORYAEDBEBNEIZ2A = —2ava TR T 5O DEKY—ILOTIVR T —LIZDNT, EEOV AT LEBEICER
YA SERT S,

The aim of this course is to utilize tools and platforms to construct human-robot affective communication in a real-world
scenario.

BERORE

BB AV T14TITRABESFHRDY—v)LARYE

B 2-338: V—v LORYMEED O D, TILFE—F VLB ERAWVREFER AT A

%438 V= )LORY MO O DI IR RV T—Y

% 58 ORYrORTA—2WEMIZHE 5135 3D T o2l

% 6-7 8 RERECEREOY— v LORYFORE. AR T AT I —5)E KUFHEAR A b DR

KEOHEAOF I RBERILKRFUEDF-HDFEEEDEEICHEN BRENBSSUBBEOTHEEICEENELDHIGE
PHYET,

(A>T <R) - Google Classroom [ZEEHEE R Z1B8H I 5,

Week 1: Building interactive sociable robots of the future

Week 2-3: Real-time multimodal processing for constructing sociable robot’'s conversation system

Week 4: Cloud network for sociable robot manipulation

Week 5: 3D robot printing technology

Week 6-7: Final assignment(project work: proposing and prototyping sociable robots of the future), evaluation and review

If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for Preventing the
Spread of Corona virus, the course content and evaluation of achievement are subject to change.

On-demand(You can take the class whenever you want.)

FE-HENE

BEMFETICHEESN-ERERATTIL BERITORDEENTEETTHIL,
Reviewing and preparing for the lecture using provided materials are desirable.

ESEHE

I

N/A

HHEHETSMRER

NURTILERELEY, THSEEETELEORY,

Handouts will be prepared. The main reference is shown below.

SEEA1 B4 Designing Sociable Robots ISBN
EEL C. Breazeal | iRt | A Bradford Book | HiREE 2004
SERICHET M EEIR
Izl
N/A
B

AR T4TITIRDES Y — v VARV ORRICHRELGER M CZOGA - FRF OV TERERLHIL,
Understanding fundamental and advanced issues for building interactive sociable robots.

RAROFMEEHRR. BELR—FMEORM S SUFEE R

A ORBLR—RE00EEE D /N HR—rEE(50% D NETEHET 5.

S: JIELR—k-/PLAR—DOEF H (100 AiER) A 90 AU E

A RIELAR—b-IDLAR—FOEFH R (100 MiHR) HY 80 ML

B: RIELAR—b-/NR—FDEE R (100 s ) AY 70 s Ll E




C: IRLAR—b-/IDLR—FDEFH R (100 M R) HY 60 ML
The grade will be determined by the class assignments and the final report (the total points are 100).
S: the total points are 90 or higher.

A: the total points are 80 or higher.

B: the total points are 70 or higher.

C: the total points are 60 or higher.

EHS R

HERHAR S IEAEITHARLY

None during exam period

SEHSREM

AL

N/A

Tt

¥zl

N/A

DINHLR—D

Izl

N/A

FI4RF 7 —

XBEH. 15:00~16:00, 7=7ZL . BRIICA—ILTTRAUIEED L,
Tuesday, 15:00-16:00. Make an appointment beforehand by email.
FE-LEIZAREOHE

&R - MEE TP ER

(C)EELMBEHMEN- REMNICERTEIERH-8lER
BFR-MEIZELVZTOEENFICETISELTMBEBEL, T LEHAICHRNICEESE-MRRARAZRE
K1BIBHILET, BIZDOIFTLVS,

Graduate Program of Computer Science and Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F

aORyk, THAUIH, 232 =4 -3y

robot, design engineering, communication




(D33030410)AY b2 T1) x> X ¥i[Robotics Intelligence]

#HBAXEX4A] aRykL TP T A R[Robotics Intelligence]

B WE S D33030410 =48 EHR-MEE T BIRDBA iR
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BEERER ATHEA EERE A4~4 B 1

b e ARERIEARRET R HER HRER 1~

BAMEH 1E$R - MEE TP EIKR BAMEER D1

HEHR[O—7FE FE ZTFE OKADA Michio
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ERoBH

#HEWBORYMIERBAORYEDOEBRELDHEZFOICAREFITONTES,

BARMICE, WRRAIRE, FAERMBE, 32225 —230 0B MBE, #SMEETARETOHEMART IR~

DEAIZDONTES,

Fundamental and advanced issues on social robotics will be discussed such as historical background of cognitive robotics,

embodied cognition, organizing social interaction and applications of social robots, socially assistive robots.

BEOARE

PREHORTAOROERMLGER(1E8)

SREREIERAN. AR ZOERE (2~3E8)
HSMEETARICEIAUE500 a0 TFHA(U (4~5 BE)
HEMORTAIR, ERHBHORTAVADIEHA(6~7:E8)

(1) Historical background of cognitive robotics

(2) Situated cognition and biological-inspired robots
(3) Embodiment and social embeddedness

(4) Organizing social interaction in social robots

(5) Socially assistive robotics

(6-7) Presentation and discussion

FE-AERE

EEREHE Web LICARTHOTERICHEEEZTLTHLZL,
Notes for the lectures will be uploaded on our class Web page.
Please use them for your preparation and review.

BSERH

HIZiL

N/A

HHEHATIMRER

BE BEEHEEMRT D,

Notes for the lectures will be uploaded on our class Web page.

SER1 E £ A=k S| ISBN
£&4 FEHEE SR | HlR#t | ExER HWR £ 2012
SEX2 *42 FERYrDELH - 3322 —2a0FHCHAE | ISBN
ORy D EEER]
EE5A FHEZSE, X | HiRtt g H kR £ 2014
FERER(FHARE)
2583 23 IBLORYRINEE . bf-L-Bfk-032=4—> | ISBN 978-4-06-




3 288433-4

E ElEESTEES FEREEE HRREE 2017
SERICHETIHEER
YL
N/A
b :4=F: |

(MR KORYOBEBRIAELGDKRBARE, FAMERMNEE, HEMWBETAREENDEZAZERT S,
Q#EMLEARYEORERES AL AREEIEEL, H-GXERORY OB RETIEELFE - EREHICO
7%,

Understanding of the fundamentals of social robotics including:
— Historical background of cognitive robotics

— Situated cognition and biological-inspired robots

— Embodiment and social embeddedness

— Organizing social interaction in social robots

— Socially assistive robotics

RROFEEE(EHHR. RELR—FEORED S LU L&
(1) EEA~DOEHE(20%)

(2) BEBORERY, ERANEEEE (40%)

(3) RIRLR—DRERE I (40%)

S:ERBEETARTERLTEY, HhOTRMLKR—FDEE R (100 miEm) A 90 mLlE
A ERR BEF 80%ZERLTEY, MOTRMLR—FDEEHH (100 SiFm) A 80 MLl L
B:ERk B1Z% 70%:ERLTEY, HhDOF R LIR—bDEE A (100 miEm) A 70 ML
C:ERBEE 60%ERLTHEY, HhDOTRALR—DEE R (100 SiEHR)HY 60 MLl E

(1) Attendance-late for the lectures (30%)

(2) Short reports in the lectures (40%)

(3) Final presentation and discussion (30%)

EMRR
LR—hTEE
By Report
eI
WL

N/A

T

BT

N/A
JxIhLR—D
FFITIEL

N/A
FI24RT7I—
+IEB5R
Fri.5
FE-BEIREMEOHE

(C)BELRABEREH - ERMICERATESREN -BIES
FHR-NEIFZESVEOBENFICEHTIEELRMBEESTL, Thoe LERICARNISEESELRRRRES EHRE
KGIHILET, BIZDFTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F




#HEMORY R, BHMARYE

Social Robotics, Cognitive Robotics, Social Interaction




(D33030420)Web & X7 L L ¥k [Advanced Web Engineeringl

HBEAFEXA] Web & AT L T224% 5k [Advanced Web Engineering]
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BROB&R

World Wide Web ZFAVWTIERAS AT LEEET H-ODHREEES, ZIITK. TOPILOERE, Y—/\OEEH DERF,
Javascript ZFLVi= Web XR—Z D ERL., Web secket, Web RTC & ¢

This lecture will provide foundations for application system on World Wide Web.
BERORE

All slides, and examples are provided by Google Class Room

1.(EIEFMA @) HTMLS, CSS,

2. (2T <2 R)Client Side JavaScript

3. (AU TFIUR)HTTP & Node,js

4. (F2TIUF)Web Socket

5. (A>T <> F)Promise in JavaScript

6. (F>T < K)Web RTC

7. (RBMAMA) TEVAR—Lav

TRZOHFBIOFT VAN RBEEKRBLED-ODFHEEDEFRITHEL., BEABTSLURBOTHIAICEENEL SIS
ErHYET, |
BEERRBENER(IZHDIE S, GoogleClassroom Ff-[XHFFIHER AT LIYBRLET,

1.(interactive) HTML5, CSS,

2. (on—demand) Client Side JavaScript
3. (on-demand)HTTP & Node,js

4. (on—demand)Web Socket

5. (on—demand) Promise in JavaScript
6. (on—-demand)Web RTC

7. (interactive) demonstration

FE-HENE

RAZARBEUVHY T INa—FE Web R—UhSHATEDLSIZT 5, BEEFRBUVVRIC. —FEE N TRITITHILEREL
TW%,

Sides and sample codes will be available from the Web page. Students are expected to execute the codes after the
corresponding lecture.

BEHE

LHEICRTIMEFER

BHEIIOVWTE RELGHPZIE—LTERT IO T, BAORLETLL,

Necessary part of text books will be provided during the lecture.

SERICRTIMREFER

I

N/A

e 145k |

HTTP DIERZEEME T ST L, HTML, CSS, JavaScript 1574 Web Page #{EN DL, Web H—/\ZEEREL. Y—/ETFD
FHEELEERAY AT LDOEEZEHETSE,

The goal of this lecture is to understand the following,

HTTP, HTML, CSS, Javascript, Web Server, Web Application




RROFMZ(EHRR. BELR—FMEORMB S UFlREE

FFE 7 3% Web R—DFERTHIEMKROEND, i (&, ERLI-R—CFBRETHILETITHONS,

AR
SERBEZEEZERLTEY, MADIFIFERLI=IZT. Web VA yhEFIRALEERL Web 7T —aviMEn s,
AGERBRREERLTEY, Web Y4y EFIALI-XEERZ Web 7S r—2avhMEN S,
B: KEI D DERBIZLZERLTEY, EEHL Web R—DFEN D,
C:-EEERBELEMLTEY, CSS, Javascript BSEL)ICHERENT- Web R—T & EN D,

Evaluation is judged by theEvaluation basis] Students who attend all classes will be be asked to create Web pages. The

evaluation based on the created pages.

S: Achieves all goals and shows the ability to create useful web application using web socket.

A: Achieves all goals and shows the ability to create interactive web application using web socket.

B: Achieves most of goals and shows the ability to create interactive web page.

C: Achieves important goals and shows the ability to create organized web page with CSS and Javascript.

SEHI R ER

LR— TR

By Report

EHIE R

HIZiL

N/A

Ot

C-304(6762) umemura@tut.jp

C-304(6762) umemura@tut.jp

DINHLR—D

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

http://www.ss.cs.tut.acjp/

AI4RF7 T —

9:00 M5 13:30 TEATIT, FHIA—ILFTHEZMO B TV EERET S,

From 9:00 to 13:30: Appointment by E-mail is strongly recommended.

SE-HHIEERMEDOHIE

(C)BELABEREH - ERMICERTESREN -BIES
FHR-NEIFZESVEOBRENFICEHTIEELMBEETL, Thoe LERICARNISEESELRRRRES ERE
KGIHILET, BIZDFTLND,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

*——F

HTML, HTTP, JavaScript

HTML, HTTP, JavaScript




(D33030430)LE ¥ 42X Ea—TF 14 ¥ifi[Advanced Ubiquitous Computing]

HBEAFEXA] AEF4RaVE 1a—F 425 ¥ Ek[Advanced Ubiquitous Computing]
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ERoBH

The aim of this class is to understand the concepts, system architecture, and algorithm in ubiquitous and distributed
computing. The class will cover both of theoretical discussion and practical applications.

The contents will focus on advanced topics in ubiquitous and distributed systems, namely the knowledge of computer network
and basics of distributed systems are required beforehand.

The aim of this class is to understand the concepts, system architecture, and algorithm in ubiquitous and distributed
computing. The class will cover both of theoretical discussion and practical applications.

The contents will focus on advanced topics in ubiquitous and distributed systems, namely the knowledge of computer network
and basics of distributed systems are required beforehand.

BRORA

The 1st week; Introduction

From the 2nd to 3rd week; Network Architecture

From the 4nd to 5rd week; Replication and Consistency Model

From the 6th to 7th week; Fault tolerance

The 8th week; Examination or additional topics

The 1st week; Introduction

From the 2nd to 3rd week; Network Architecture

From the 4nd to 5rd week; Replication and Consistency Model

From the 6th to 7th week; Fault tolerance

The 8th week; Examination or additional topics

FE-HENE

It is strongly recommended to read over the reference book, “Distributed Systems: Principles and Paradigms (2nd Edition)”
and to search keywords in the book on Internet to find practical examples.

It is strongly recommended to read over the reference book, “Distributed Systems: Principles and Paradigms (2nd Edition)”
and to search keywords in the book on Internet to find practical examples.

E9:EF# B

Computer Network, Operating Systems, Distributed Systems

Computer Network, Operating Systems, Distributed Systems

HHECHETIHERR

Basically, materials referenced in the class are passed out in the class.

Basically, materials referenced in the class are passed out in the class.

SEK1 E + Distributed systems : principles and paradigms ISBN 978-
0132392273
EEL Andrew S. | iRt Pearson HhRE 2007
Tanenbaum, Maarten Prentice Hall
van Steen
SERICHETHAEEIEA

Related materials, such as books, videos, and web pages, are introduced in the class.
Related materials, such as books, videos, and web pages, are introduced in the class.

et 154k |

The aim of this class is to understand;

(1) the basic concepts of network architecture in ubiquitous and distributed systems;

(2) the concepts and variations of consistency models in ubiquitous and distributed systems;
(3) the basic concepts and methods of fault tolerance in ubiquitous and distributed systems;
(4) and some practical examples of ubiquitous and distributed systems.

The aim of this class is to understand;

(1) the basic concepts of network architecture in ubiquitous and distributed systems;

(2) the concepts and variations of consistency models in ubiquitous and distributed systems;
(8) the basic concepts and methods of fault tolerance in ubiquitous and distributed systems;
(4) and some practical examples of ubiquitous and distributed systems.




RROFMZ(EHRR. BELR—FMEORMB S UFlREE

The achievement of students are evaluated mainly with a paper test or a report, while the score of quizzes held in the class
and attendance ratio are taken into account.

S: 90 and over

A: 80 and over

B: 70 and over

C: 60 and over

The achievement of students are evaluated mainly with a paper test or a report, while the score of quizzes held in the class
and attendance ratio are taken into account.

S: 90 and over

A: 80 and over

B: 70 and over

C: 60 and over

SEHI R ER

EHRERE EE I mE)

Examination(Face to Face)

EHIE R

N/A

N/A

Ot

Teacher's Room: C-509

Internal Phone Number: 6750

E-mail: ren@tut jp

Teacher’'s Room: C-509

Internal Phone Number: 6750

E-mail: ren@tut.jp

DINHLR—D

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

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

AI4RF7 T —

You can ask any questions anytime by e—mail. If you come to the teacher’s office, you need to have an appointment.
You can ask any questions anytime by e—mail. If you come to the teacher’s office, you need to have an appointment.

SE-BWIEBREDHE

(C)EELMBEHEN- REMNICERTEIERH-AlER
BFR-MEIZELVZTOEESFICEITISELGMBEBBL, TNOELEHEAICHERNICESESEMRRRA LR
K1BIBHILET, BIZDOIFTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F

Distributed System, Ubiquitous Computing, Computer Network, Operating System

Distributed System, Ubiquitous Computing, Computer Network, Operating System




(D33030440)/ 34— R $R AL TR T 4% i [Pattem Information Processing]

#HBAXEX4A] INA—IEHRALIE T 245k [Pattern Information Processing]

B WE S D33030440 [ BR-METFE BROBA B#R
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BEOB®K

FASTRESNIEGLNG. S —VRAOYED 3 RTIEREBTT -ODEREREEH I HEEHI2. ERICEETHH

ROZHBAENET D,

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

BRORE

1:8B Bz

2588 hASHEEETIL

3B TEBRER

45BH RTLAICKBHIRET

5EE EEE- ZRAREZENORKET)
6 BE ZEE- ZRAEEHSDOHIKET2)
738B ONREE

8RB T -EHRER

. Geometry of projection

. Camera model

. Epipolar geometry

. Reconstruction from two views

. Reconstruction from multi views #1
. Reconstruction from multi views #2
. Robust estimation

. Summary & Test

0 N O A WN =

FPE-HERE

FEBEDANZ Web IZAREN TV S ERZFICFHEEZRALTH BETEKOBV-FEFITOVTAGRAEY, ERIZH

LTHB.

We highly recommend to prepare each lecture by reading the contents by handouts and Web.
B9 EHH

BWEE -/ \2— RER. EREROE, RIERETR

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

FE BB SHRIIR

BHEIBEEENETRMTS.
Handouts will be prepared.
BEE "4 TETF—2DHE : 3 RTIAVE1—T4VFIZAIFT | ISBN 978-
4254121056
xEA EHE—=F | Wit | BiREE HRRE 1995
BER?2 B4 Multiple view geometry in computer vision ISBN 978-
0521540513
52 Richard Hartley, | Hlktt Cambridge HIRE 2003
Andrew Zisserman University Press
BER3 . & 3RFTAVE1—BESIVEHENIRT VY ISBN 978-4-627-
81791-3
EE4A e8R— EARZ | HiR# HiL R H R $E 2016
EFFHE
BERA B4 Guide to 3D vision computation : geometric analysis and | ISBN 978-
implementation 3319484921
52 Kenichi Kanatani, | HiRktt Springer HIRE 2016

Yasuyuki Sugaya, International




Yasushi Kanazawa Publishing AG

SERICET S RIIR

HITiL

N/A

-1 4=k:

(1) SR ZOEREERT D,

(2) TEBRBFFZOEREER TS,

@) HASHED 3 RTETDREIZDNTERET .
(4) ANZNMEEDREEERT 5.

(6) EHE DX IGAT T DREZEMET 5.

The goals of this course are to

(1) Understand and explain the basic knowledge of projective geometry.
(2) Understand and explain the epipolar geometry.
(8) 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.
BRROEEZCENRR. BELA— 1 SOES)S LU XL
Biilaps+
TE HA S ER(50%) &L AR—(50%) TEHili 9.

FHEELE: [RAIT R CTOBRICHELEDITDE RO LSICHELTFHES 5.
S:EMBEEETRTERLTEY, HhOTRMLR—rDOEE A (100 s s) AY 90 mil L
A ERBEEE 80%ERLTHY, M DOTRMLAR—FDEET A (100 miHS) HY 80 MLl L
B ER B 2% 7T0%ERLTHY, MDOTRMLIR—FDEET R (100 miEm) A 70 |l E
C:EMBE%E 60%ZERLTHEY, HDOTRLIR—DEETH (100 fim)HY 60 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).

EHRR

E R ERE = )
Examination(Face to Face)
TEHI R

I

N/A

Z0it

$ThHL

N/A

DINHLR—D

http://www.img.cs.tut.acjp/ kanazawa/Lectures/

http://www.img.cs.tut.acjp/ kanazawa/Lectures/
FI4RTI—
B ERERRZITTT5.

Anytime.

FE-ZHINFAMEORNE
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I computer vision, stereo, 3—-D reconstruction




(D33030450)a>/ E a—4E O3> B b T2 44 R[Computer Vision Optimization]

FBAE4] aVEa1—4Ear RE it T 244 [Computer Vision Optimization]

B WE S D33030450 [ BHR-METEE BROA iR
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HALUHR[A—TF EH {RZ SUGAYA Yasuyuki
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ERoBH

aAVE1I—AE IV A B TRV LN SEMORELICET SEREREERTLIELEIC. REOKAICOVTHENT 5.
This course introduces the foundations and some recent works of computer vision and numerical optimization to students
taking this course.

BROAE

1588 $BFENER

2 BB B#HoREL

3BEHE JNIFEA

4BE RIN_FE 2

588 FEREEKOREL

63 EE JAHEE 1

TEE RAHERE 2

8 AR EHHER

1. Introductions

2. Optimization of functions.

3. Least squares #1

4. Least squares #2

5. Optimization of non—linear functions

6. Maximum likelihood estimation #1

7. Maximum likelihood estimation #2

8. Test

FE-HENE

ERORBNZ Web [CARIATLWREHRZFICFHEZELTHS BETEHKROBVEFEZFIIOVTHELGHANZY, EEIZH
LTH5.

We highly recommend to prepare each lecture by reading the contents by handouts and Web.
E9:EF# B

BWEE -/ \2— RN, EREROE, RIERETR

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

HHECETIHERR
BHEIEEENERMT S,
Handouts will be prepared.
BEE1 & ZRTF—ADHE : 3 REIAVE1—T4VFIZAIFT | ISBN 978-
4254121056
xEA EH/E—=F | iR | BREE HRRE 1995
BER?2 B4 Multiple view geometry in computer vision ISBN 978-
0521540513
52 Richard Hartley, | HlRtt Cambridge HIRE 2003
Andrew Zisserman University Press
BER3 £ INEENMERELHT  ERFRENSHEFASE | ISBN 978-
T 4320017863
EE4 EYY FTESTT HIRRSE 2005
8EE4 £ NG BIERARFHE  /NZFEMHSVI— | ISBN 978-
JLyhET 4320017382
E¥ER EY FTTEESTT HIRR4E 2003
BERS5 & 3RFTAVEL—FE DIV EHENVET Y ISBN 978-4-627-
81791-3
EER Eng— BEaRs | Kl | HldkR HiRR4E 2016




EEERE | |

BE%k6 R4 Guide to 3D vision computation : geometric analysis and | ISBN 978-
implementation 3319484921

EEL Kenichi Kanatani, | MRt Springer RS 2016

Yasuyuki Sugaya, International
Yasushi Kanazawa Publishing AG

SENICHT M ERIA

HIZRL

N/A

AR

() BEORELORELERT .

@ D ZREZDRELERTD.

Q) ZLEEDREEZERTS.

(4) HEERELEZAV, RROHEMBECERTES.

The goals of this course are to

(1) Understand and explain the basic theory of function optimization.
(2) Understand and use the least squares.
(8) Understand and use the maximum likelihood estimation.
(4) Apply the theories to the estimation of real world problems.
RO FEMZE(EHFER. RELR—MEORD)HE LU
Ealipaps

LAR—TCEFES 5.

ST EAE RO LS ICHEEFHET 5.
S:LiR—rD&EF HA 90 mUE
A LR—+DEETAA 80 MLLE
B:LiR—rD&E AN 70 HLLE
C:LR—bDEERA 60 mUE
Your overall grade in the class will be decided based on the following:
— Reports: 100%

: reports >= 90

: reports >= 80

: reports >= 70
C: reports >= 60
EMRR
LR—hTERE
By Report
EHIE R
HIZRL

N/A

T Ot

HIZiL

N/A
JxIhLR—D
~http://www.iim.cs.tut.acjp/ sugaya/lecture/image/

o> wn

- http://www.iim.cs.tut.ac jp/ " sugaya/lecture/image/
AI4RF7 T —
B, EREMEZITTT5.

Anytime.

SE-HHIEERMEDOHIE

(C)BELRABERSH - ERMICERTESREN BIES
FHR-NEIZESVEOBRENFICEHTIEELRMBEBRSTL, Thoe LERICARNISEESELRRRRES ERE
KG9 HCET, HIZDIFTLVD,




(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F

AVEa—FETaY RAFLA 8 RAMIT. BNZRiE, a—hUik, L—RUN—5  I—h—hik

computer vision, stereo, 3-D reconstruction, least squares, Newton method, Levenberg-Marquardt method




(D33030460)53> F3aL—a> T4k I [Advanced Molecular Simulation 1]

HBEAFEX4A] DFIIAL—a T4 T [Advanced Molecular Simulation 1]
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BROB&R

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.

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.

BROAE

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 (5 138)

(2) Applications of MO method to small molecules (5£23&)

(8) MO calculations for amino acids and their peptides (55 338)

(4) MO calculations for DNA, RNA bases and base pairs (£438)

(5) MO calculations for complexes with proteins and ligand molecules (5£5, 658)

(6) MO calculations for DNA, RNA and their complexes with proteins (£ 7:&)

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 week)

(2) Applications of MO method to small molecules (2nd week)

(3) MO calculations for amino acids and their peptides (3rd week)

(4) MO calculations for DNA, RNA bases and base pairs (4th week)

(5) MO calculations for complexes with proteins and ligand (5th and 6th weeks)

(6) MO calculations for DNA, RNA and their complexes with proteins (7th week)

FPE-HERE

BSERH

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

BHE ER B

BEE:

“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

EERI-HTIHRER

et 154k |
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.

RO EMZ(EHRR. RELFA—MEORES)S LU R
BETEZONREICHTHLR—IRNBERUVZDORKRAR(T0%. TXN30%)
AERBEZOBERLTEY, MOTFRAMLR—FDEEA (100 AEH) A 80 ALUE
B ERBEZO%ERLTHEY, HhDOTAMLIR—FDAFH A (100 EiEH) A 70 MLl E
C:ERBEZO%EMRLTEY, MDOTRARLIR—FDEETA (100 M=) A 60 MLl E

[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).

EHRR
LR— TR
By Report
eI R

Tt

Eigk

BEDREE F 306 2=
BEEES:0532—44—6875
E-mail: kurita@cs.tut.ac jp

DINVALR—D

FI4RF 7 —
EFED E-mail IC&HERKICEY . BERET 5.
Please check the schedule by E-mail in advance.

SE-HWIEBREDH G

(C)EELMBEHEN- RENICERATESEEN-AlER
BFR-MEIZELVZTOEESFICEITISELGMBEBBL, TNOELEHEAICHERNICESESEMRRRA LR
K1BIBHILET, BIZDOIFTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F

DNA, Protein, molecular orbital calculation

DNA, Protein, molecular orbital calculation




(D33030470)53> F3aL—>a> T3 %k I [Advanced Molecular Simulation 2]

#HBEAFEXAE] DFIIaL—2a T840 I [Advanced Molecular Simulation 2]

B WE S D33030470 E» BR-MEEIE BRBA  ER
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Ex0OBE

The objective of this class is to understand chemical, molecular biological and biophysical phenomena that can be solved by
molecular simulation technologies.

In achieving this objective, students will be required to attempt to acquire the elementary concepts in molecular mechanics
(MM) method, molecular dynamics (MD) method, molecular orbital (MO) method, and will learn about thermodynamic and
electronic properties of small molecules (drug candidate compunds and organic materials) and biopolymers (proteins, RNA and
DNA).

BERORE

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

(1) Outline of molecular simulation (1st week)

(2) Molecular mechanics (MM) method and local/grobal minimum search method (2nd and 3rd weeks)

(3) Molecular dynamics (MD) method and motion equation (4th and 5th weeks)

(4) Basis of quantum chemistry and molecular orbital (MO) method (6th, 7th and 8th weeks)

(5) Stereochemistry, statistical thermodynamics and measurement techniques (9th week)

(6) Analyses of chemical reaction and crystal structure of organic molecules (10 and 11th weeks)

(7) Biopolymer simulations and bioinformatics (12th and 13rd weeks)

(8) Chemoinformatics (machine learning) and molecular design theory (14th and 15th weeks)

FE-HERE

BEERE

LEHEI-HTIHRER

documents distributed

SER1 B4 Introduction to Computational Chemistry, 3nd Ed. ISBN 978-
1118825990
=EEL Frank Jensen | it | Wiley R 4E 2016
SERIET M EEIR
ERBER

The objective of this class is to understand chemical, molecular biological and biophysical phenomena that can be solved by
molecular simulation technologies.

BRAROFMZECEHRR. BELR—FEORME SV HEHE

[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).

EHRR
LiK—h TS
By Report

TE S A RR R




Ot

Contact: F-307, {gotoh}@tut.jp
DINHLR—D

under construction
FI4RTI—

Please check the schedule by E-mail in advance.

FE-ZHINFAMEORNE

(C)EELMALTHMEN - RENICSERTELIERN-AIES
BR-MEIFSLIVTOEENFICEIIBEGTMBELTBEL, T LERICHERNICERESE-MRRARAEZRE
RIGIHILT, HIZDIFTLVS,

(D) A—/N\LISERTESIZa=r—avh

JA—NLICEE T HHEIERLREICTF—LELTHALTRYEL ST, BSDEACLHREEMREMNICKRE-FIET S
Saz=fH—avhé, HlIoFTWA,

(BE) mRFOEMPOUKBREOEICHTIREROEFRMFES N

#H=, BE BEOELOXREEZERL, £EICHO>TERMICFTELEE T H8EHEFITDIT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on the issues faced by a
globally changing society in cooperation with other team members.Havesophisticated ability as a leader to contribute for the
achievement the goal of team.

(E) Inquisitive outlook and skills for continuous learning in response to state—of—the—art technology

Have the skills to research the essence of changes in society,environment, and technology.Have the skills to voluntarily make
plans andlearn throughout one’s life in response to changes in society, environment and technology

F—o—f

Molecular Mechanics, Molecular Dynamics, Quantum Chemistry, Quantum Mechanics, Chemoinformatics




(D33030480)Complex and Intelligent Systems[Complex and Intelligent Systems]

HBEAFEXA] Complex and Intelligent Systems[Complex and Intelligent Systems]

B WE S D33030480 284 BR-MEETE BIRDA R
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BROB&R

Focusing on: Matching Automaton as a modeling and design framework

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.

BERORE

(Face to Face) 1st week: Introduction on Self-Action model

(Face to Face) 2nd week: Matching Automaton

(on—demand) 3rd week: Classification of Stable Marriage Problem (chap. 3)
(on—-demand) 4th week: Visualization of Stable Marriage Problem (chap. 4)
(on—demand) 5th week: Discrete Modeling of Visual Recognition (chap. 5)
(on—-demand) 6th week: Discrete Modeling of Auditory Recognition (chap. 6)
(Face to Face) 7th week: Design by Matching Automaton (chap.7-10)

FE-HERE

BEHME

HHECETIHERR

No textbook. References other than below will be suggested at the first class.

Roth, A.E., Sotomayor, M.A.O.: Two—sided matching: A study in game-theoretic modeling and analysis. vol. 18. Cambridge
University Press, (1992);

Gale, D., Shapley, L.S.: College admissions and the stability of marriage. American mathematical monthly, 9-15 (1962);
Gusfield, D., Irving, RW.: The stable marriage problem: structure and algorithms. MIT press, (1989);

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);

SERIHATSMRER

145

RROEHiE(GER AR, SRELFA— S OEDE LU FMEE

Class performance (50%) and term—end report (50%)

Course Evaluation

Evaluation is based on class performance(presentations) and reports (100 points).
S: total points of reports and presentations, 90 or higher (out of 100 points).

A: total points of reports and presentations, 80 or higher (out of 100 points).

B: total points of reports and presentations, 70 or higher (out of 100 points).

C: total points of reports and presentations, 60 or higher (out of 100 points).
EHE B

ZDfth

Other

TE RS RREEM




Z0ith
Room F-504, Ext. 6895
DTNALR—D

FI4RTI—
Tuesday 16:30-17:00
FE-LHEDZEMEOHNE

1B -HMEEIEEK

(C)BELMBEHEN - RENICERATESEEN-RIES
EHR-HEIZS LUV TOBEENFICETIEERMEEER/L, TN AHEICHEBNICERSE-MREARKAEHR
ARIFTHILT, BITDIFTLNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically

Graduate Program of Computer Science and Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F

complex systems, cellular automaton, artificial life, immuno intelligence, neural networks, evolutionary game theory
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HBEAFEXA] Feimet E e S X T L [Advanced Computational Intelligence in Brain System]
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BROB&R

COBRRIFHEMER S AT LADERNGRABTEZESMEESZD

This course provides opportunities to learn the followings:
* Modeling and analysis brain system as learning systems,
* Computer simulations and implications, and

* Implementation of complex systems and learning systems.

BXOAE

ETEREERY AT LICEITHETIVE - fEHT
ETEABERNICH (T2 AT LB SRR AT
aAVEa—4Y3aL—avEFDEE

— Introduction on computational intelligent brain systems

— Information Processing by computational intelligent brain systems
— Computer simulation and information processing

FE-HERE
BREOEZNRER/ETHLELIT, KADHBITOVWTTHFRAMNEESEICFEL TS,

Review each lecture and prepare for the next class with reference to the textbook.

BS:EH A

COMBIER. ELRENBFERIFENFEN B THA., STEMER AT LEERINBEL TR EDTO., EICThEEE
THIE,

You must take the credits of my “Computational Intelligence in Brain System” in master course in advance.
HHECETIHERIR

BERTLYIAFEHLET,

Papers(resume)will be distributed.

SER-MTIHMEFH
L

N/A

e 1241
BH-PEVRTLIZBITSET VL - BITZEEL. TORENTES L1745,

Understand and implement modeling/analysys in complex dynamical systems

RAROFMEEHRR. BELR—FMEORM S SUFEE R
term—end report (100%)

term—end report (100%)

EER

LR—h TR

By Report

TEHI R

FFIZL




N/A

Z0fth

Room F-507, Ext. 6899
Room F-507, Ext. 6899
JxIHLR=D
L

N/A

AI4RF7—
REFEE B OEZRMATHR

Before/after the class

FE-ZHINFAMEORNE

(C)EELMEEMEN- REMNICSERTEIEEH-AlEH
BER-MEIRZELVTOEESFICEIIEELMEEBEL, ThOELEHICHEMMNICERSE-MERR A EHRE
KRBT BHILT, BIZDOITTLS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F
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HBEAFEXA] 5 ¥R S IR T 4% k[ Theoretical Computer Science]
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ERoBH

B RE LA T A HIBEHBEMNTE, SLUMEMTILTIXLOERTAZEERTSH. BELHTEIE STEERHE (NP
HE) TIEEOXWELLT, BERERLTILTIXLDOFRFEEERTS.

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.

BXOAE

1E). R EMEEEHEGENE

2(F2TIUR). BEEEEILEE ST E R RE

I(FUTFIUR). MBEAEOERE

4(ATIUR). LEBEAOBEHE

5(FA0TIUF). BERNHABEHMULELI=FED 215175

6(FTIUR). EEIFEHRME: RybD—HT70—

T(xtE). THHR

1(face—to—face). Linear Program and Integer Program

2(on-demand). Combinatorial Optimization and Integer Program

3(on—demand). Basics of Convex Polytopes

4(on—demand). Integrality of Convex Polytopes

5(on-demand). Total Dual Integrality and Totally Unimodular Matrices

6(on—-demand). Total Dual Integrality: Network Flow

7(face—to—face). Final exam

FE-HENE

HAZTOZRERICARSh TV BRI E-BERAEHNESRBLT FE- BB ILYBRNBRLZOERERZETLHIL.

It is highly recommended to go through the guidance materials provided on the Google classroom for self preparation and
reviews.

E9:EF# B

TPINTYXLET—H1EE | (THHEERICTEXEERILBELTVOALIEAEELLY)

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

Google classroom KYEHEEHT 5,

All the course materials used will be provided through the Google classroom.

BEE1 4 RiEEE ISBN 4320016165
EE4 HABAA, FIAIERM | HiRs $ 37 B AR H R 2002
=
SER? B4 Combinatorial optimization ISBN 047155894X
kL William J. Cook ... [et | HRtt Wiley HiRE 1998
al]
SEE3 b ¥ Combinatorial Optimization ISBN 3540443894
EEA Alexander Schrijver | iRt | Springer AR £E 2003
SERICHET M EEIR
ERBER

B RELREEOBERT CHERNERIOLOIC, BEAEZRODELTHEAERICIDETIILEORFRER, &KX
FNEEBEVSF-RFEMFEEHICOITS.

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.




RROFMZ(EHRR. BELR—FMEORMB S UFlREE
ERBELEROEREREMICFTHET S E AR TIET 5.
S:90 mUE A 80 RLLE.B: 70 RLLE.C: 60 RLLE
[Evaluation basis]

Students will be evaluated, in terms of goals to be achieved, based on their scores of final exam as follows:
S: 90 or higher (out of 100 points).

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

B: 70 or higher (out of 100 points).

C: 60 or higher (out of 100 points).

EMRR

EHRERE EE I mE)

Examination(Face to Face)

E R RE
Z0ith

IINALR—D

AL

N/A

FI4RTI—

FERF (e A—JLIZKYBRINCTRAVRAUREESTESLY).

e A—ILICKBERBHERD.

Arranged by appointment..

FE-LEIZAREOHE
(C)EELMALTHEN - RENISERTELIERN-AIES
BR-MEIFSLIVTOEENFICEIIBEGTMBELTBEL, TN LEHRICHERNICERESE-MRRARAZRE
KB HILT

(C)BELRABERSH - ERMICERATESREN -BIES
FHR-NEIFZESVEORENFICEHTISERMBEESTL, ThoZ LERICARNISEESELRRRRES ERE
KFIHILET, BIZDFTLVD,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F

FILTUXL HEEREL RESHEE HEE

algorithms, combinatorial optimization, linear programming, computational complexity
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#HBEAFEXAE] HETHIEE S X T L4 ER[Advanced Topics in Statistical Learning Systems]
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ERoBH

BHEE TR NNI—VRE- T IV T FOEREMELTBEIERAEA TV S,
ARBETIE. MEHHALLTCORBEE FROEARBOHECERILLEBRLET S,

The objective of this course is to learn the fundamental theory of statistical machine learning as statistical inference, which
has wide applications such as pattern recognition and data mining.
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. Introduction, Fundamentals of Probabilistic Models

. Maximum Likelihood Method, Properties of Estimator

. Discriminative Model, Optimization Methods

. Regularization Methods, Model Selection

. Bayesian Learning, Sampling Method

Latent Variable Model, EM Algorithm

. Empirical Bayes Method, Approximate Bayesian Learning
. Statistical Learning Theory
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It is desirable to prepare each class by reading reference books and review each class by solving assigned exercises.
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SHEETIHEFE
EERRATAFEERMA
Lecture slides are distributed.
SEE1 ¥4 Information theory, inference, and learning algorithms ISBN 978-
0521642989
EEL David J.C. MacKay HiBR#t Cambridge R 2003
University Press
BER?2 R4 Pattern recognition and machine learning ISBN 978-
0387310732
EEA Christopher M. | iRt Springer HiRR £ 2006
Bishop




SEK3 ¥4 Algebraic geometry and statistical learning theory ISBN 978-

0521864671
EEL2 Sumio Watanabe HiRtt Cambridge MR 2009
University Press
SENICHT M ERIA
HIZiL
N/A
ERBER
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3) FEEDNLHREICOVWTERMGEMEEZFLL

1) Fundamental knowledge and understanding of popular machine learning methods

2) Ability to derive learning algorithms for fundamental probabilistic models and learning methods
3) Fundamental understanding of generalization capabilities of learning methods

RROFMZ(EHER. BELA—FMEORMB S UFlRsE
#REET /N TAMZKYEEHET 5,
FHEELE: [RAIMICT RTOERICHELI-LOIZDE, TROKLSICHELZTET S,
SERMBEETRTERLTEY, HhO/MTRADFEH R (100 S R) HY 90 mLl L
A ERBEE 80%ERLTHEY, N DINTRDFH R (100 RiFH) AV 80 MLl E
B:ERk B1Z% 60%:EMRLTHY, M D/INTFACDFEH S (100 SR A 70 MU E
C:ERBEE 40%:ZERLTHY, HhD/ITFAEDFH R (100 FiER) A 60 MLl E
Scores will be measured comprehensively by the points of the small exercises assigned in every class:
[Evaluation basis] Students who attend all classes will be evaluated as follows:
S: Achieved all goals and obtained average points of exercises, 90 or higher (out of 100 points).
A: Achieved 80 % of goals and obtained average points of exercises, 80 or higher (out of 100 points).
B: Achieved 60 % of goals and obtained average points of exercises, 70 or higher (out of 100 points).
C: Achieved 40 % of goals and obtained average points of exercises, 60 or higher (out of 100 points).
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as needed
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FHR-NETIFZESVEOBRENFICEHTISELMBEETL, Thoe LERICARNISEESELRRRRES ERE
KGIHILET, BIZDFTLND,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize suchknowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.
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Machine Learning, Statistical Inference, Statistical Learning Theory
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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.
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Lecture 1: The vice—chair of the committee of educational affairs give the guidance and instructions for the applicants to
enforce this lecture. The students arrange the schedule of the lectures by themselves.

Lecture 2 —— 16:

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

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

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

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

FE-HERT
BREBEZERNDZEE I HELDIC, TEORBITOVWTTHFRMNEEZSEICTEL WS,

Review each lecture and prepare for the next class with reference to the textbook.

BER A
FERTOEMEENE LU HELEHE

Specialized and general subjects in each course.
LHEICRTIMEFER
FFIZL
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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.

BRROFEEGEHRR. RELA—MEORDE LU FlEE

BHATERESNIFERERND, 1DULORERREZERL, B0 RLDOERZRL, ARTHNIEASDOHEIZE
DESNTTA—F NI TESNIEFEBEELT, 1A BEDLR—IMERBEEHRAICREL, TOLR—MILYIEEHE
A EHICHIET 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.

EHE B

HEREB PR ICEABITHREN

None during exam period

EHSREM
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N/A
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2020 FEHBHEE S5

In FY2020

Professor Kazunori TAKASHIMA
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Before/after the class
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(C) Practical and creative skills to utilize advanced knowledge in an integrated and constructive manner

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by
experience,methodologies for research and development on the basis of the integration of extensive knowledge about applied
chemistry, life science and their related fields

(D) Communication skills for global success

Have the communication skills to effectively express and disseminate one’s own ideas and results while working on the issues
faced by a globally changing society in cooperation with other teammembers as well as leadership ability to contribute to the
team'’s achievements

F——F
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This course will provide the students with opportunities to study on his/her research subjects on applied chemistry and life
science 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.
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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-AERE

BH. EME-XREORENRELNLOT, TE. EEEMITL. ThOORBITOVWTERERH DL,

Self study on the provided topic and papers should be required in advance.

B9 EHH

IGAtZ-EHIFERO T E

All other relevant subjects in Applied Chemistry and Life Science
HHECETIHERR

EEHBDIERICES,

Supervisor will recommend textbooks, papers, and research materials to students.
SERIHTIHERR

HIZiL

N/A

ERAE

(D HRIRRICEET SERMBORIEEEN D,
(2)HRIARICEET SN FORFOHARICOVNTEY., —BOEMET S,

() EME-2MMXDONBTEHEICHRBAL. ZnICH T 2ERBICEEHRLLSIUTLELT—aviEhERBT 5,

To acquire advanced knowledge on applied chemistry and life sciences
To understand the contents of scientific papers in a given field of applied chemistry and life sciences
To be able to make oral and poster presentations relevant to papers he/she has read.

RROFEEZ(EHHR. RELR—FEORED S LU L&
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SERMBEZED 0% LEZERRLTINS,

AERBIED 80%LL EEERL TS,

B:ERBZIZTDOWLT A ISIEZELE LAY 7T0% U EEFZERLTULNVS,

C:ERBEICDNT BIZIFELALA 60%LL EEZER LTS,

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:

S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).

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, 70 or higher (out of 100 points).
C: Achieved most of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).
EHE B

HEREB PRI ABITHREN

None during exam period

TE RS RREEM

2L

N/A
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Supervisor(s)
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https://chem.tut.acjp/
https://chem.tut.acjp/en/
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Students are encouraged visiting by appointment.

ZE-ZHEIXAREOHE
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Sazh—iavhE, )J—E =L TF—LDBEEERICHE S TESEVEENERIZDT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and constructive manner

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by
experience,methodologies for research and development on the basis of the integration of extensive knowledge about applied
chemistry, life science and their related fields

(D) Communication skills for global success

Have the communication skills to effectively express and disseminate one’s own ideas and results while working on the issues
faced by a globally changing society in cooperation with other teammembers as well as leadership ability to contribute to the
team'’s achievements
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This course will provide the students with opportunities to study on his/her research subjects on applied chemistry,
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.
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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-AERE

BH. EME-XREORENRELNLOT, TE. EEEMITL. ThOORBITOVWTERERH DL,

Self study on the provided topic and papers should be required in advance.

B9 EHH
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All other relevant subjects in Applied Chemistry and Life Science
HHECETIHERR

EEHBDIERICES,

Supervisor will recommend textbooks, papers, and research materials to students.
SERIHTIHERR

HIZiL

N/A
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To acquire advanced knowledge on applied chemistry and life sciences
To understand the contents of scientific papers in a given field of applied chemistry, environmental and life sciences
To be able to make oral and poster presentations relevant to papers he/she has read.

RROFEEZ(EHHR. RELR—FEORED S LU L&
REICET @5, S BRANORE., HEADOSIKR., ARFEICHTIBBOELHOANST. RRFE. FEON
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SERMBEZED 0% LEZERRLTINS,

AERBIED 80%LL EEERL TS,

B:ERBZIZTDOWLT A ISIEZELE LAY T0% U EEFZERLTULNVS,

C:ERBEICDNT BIZIFELALA 60%LL EEZER LTS,

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:

S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).

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, 70 or higher (out of 100 points).
C: Achieved most of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).
EHE B

HEREB PRI ABITHREN

None during exam period
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Students are encouraged visiting by appointment.
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(D) Communication skills for global success

Have the communication skills to effectively express and disseminate one’s own ideas and results while working on the issues
faced by a globally changing society in cooperation with other teammembers as well as leadership ability to contribute to the
team'’s achievements
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Applied Chenistry, Life Science, Materials Science and Engineering
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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
BXOAE
ERTEICETLIEFHH. TNIRICETLIEBRREZATHIHEG &% 3 )P HREREBICOVTERT L. IBEFE
DSRT LIRS,
F1E: A2 rAE I
HRERBELEAN ? L ERBEENLEL ?
F20: AROMEELER, AROEHETINELD, FIFEER, RERERHEENE, EASEST
FEI3E: AU TA—LK-OVtEUh, EABRRE T —2OIRE-EE-LE HEFETA,
SFRETS, P
FARABRRERR, A—F—>v7, TEULER, ZEE KRR
FE5E:AVTSATUR, MREBOFEFA, E7LEL—, REDKRE, METFTEDOMHILELESR,
#HELOXEE TRIzvIaFIL
2 6 [@: BHIFAE 1
THE LAB(A2259T 47 2aL—av) #4170, LIR—MIL TR
F7E:EHHMRE 2
HRBRIGTORFBNET R Ayiay
% 8 [@:Q8A
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)Q&A
FE-HENE
EROERNREEET IHLL4EIC, RAOHRABRITOVWTHBEEZSEICTFELTDIL,
Students will need to refer to their textbook to prepare for and review each lesson.
ESEHE
HIFHSEE RiTERE

Philosophy of Science and Technology, Ethics for Engineers

HF. 1 ¥4 HMEORELGEEDLHIC ISBN 978-4-621-
08914-9
EER BAZMHREES F | i | ABHIR HkRE 2015
HHEETIHERE

PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf
PDF : https://www jsps.go.jp/j—kousei/data/rinri.pdf
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To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding research
ethics in accordance with characteristics of each graduate student’ s research specialties.

RO FEMZE(EHFER. RELR—MEORDHE LU

[FHEE#E] LKR—b+

FHHEEIRAL TR TOBRICHELFICDOE, TROEEICKYETHET 5.

S:LR—hAHY 90 (100 M=) Lk
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B:L7R—h 70 52 (100 s s) LI L

C:LR—FAY 60 = (100 i) Ll L

[Evaluation method] Report

[Evaluation basis] Students who attend all classes will be evaluated as follows:
S: Obtained total points of reports, 90 or higher (out of 100 points).
A: Obtained total points of reports, 80 or higher (out of 100 points).
B: Obtained total points of reports, 70 or higher (out of 100 points).
C: Obtained total points of reports, 60 or higher (out of 100 points).
EHS R

LR—TEE

By Report

SEXI R

L

N/A

Ot

BLHE LER T

A = ER (#44F) : G605/tanakas@ens.tut.ac jp

B&IR /A : D-101/hisashifujiwara@rac.tut.ac.jp

T8 & D-101/tsuchiya@rac.tut.acjp

BJIIIE%N: D-101/masatomo.shirakawa@rac.tut.ac jp

Instructor contact information:

Saburo Tanaka(Chief) : G605/tanakas@ens.tut.ac.jp

Hisashi Fujiwara: C101-1/hisashi.fujiwara@rac.tut.acjp

Toru Tsuchiya: C101-1/tsuchiya@eiiris.tut.ac,jp

Masatomo Shirakawa: D-101/masatomo.shirakawa@rac.tut.ac jp
DINHLR—D

HIZiL

N/A
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e—mail 75 & ThERFZ T4F1+5,

Anytime through email

SE-HWIEBREDHE

(B)Hffi&E -HEBHLLTOELLMGEER S
EELBRENE -MRELLTCOEMN-REMETZEAL, #RICBTAEMMEEZRR-RE-BR-FEST S50
22TV,

(B) Sound ethics and social awareness as advanced-level engineers and researchers

Be conscious of specialized and ethical responsibilities as highly advanced-level engineers and researchers; and have the
ability to find, set, solve andevaluate technical issues in society

F—0—F

MREME. FIHER., ZHET. IRFETAE. THERE. R REHLEE, E46E. J0IzviarL

Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export
Control Policy, Copyright, Professionalism
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This course will provide the students with the opportunity to study on advanced life sciences (e.g. genomics, molecular
genetics, biotechnology, and biological interactions).
BROAE

BHEDELTIMRIFICHET 2L IRMNGERAROCAMRICETIRERXEHRA L TOEGRERRIEF
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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, biotechnology, and biological interactions) 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 Engineering (Dr. T. Tanaka)

11th~15th week: Biology of Symbiosis (Dr. A. Nakabachi)

FE-AERE

FHEIBB LY, EFEZORENHLIDT, PE-ESICIVRG -BRICEHEHIL,

References will be given by each instructor.

E9:EF B

A TEFR I

Advanced Biotechnology 11

HHECETIHERR

Xk BEFEELEEL. F-EEEHNERHNT .

Papers and references will be given by each instructor in the course.

SERIHATSMRER

2L

N/A

ERAE

T/LEE BEFIZ HEEYEEDDLTETATVAIVRIIDVTHEDREIHDANREZER. BRI 5,
To understand the current status in advanced life sciences including genomics, molecular genetics, biotechnology, and
biological interactions.

RO HiiE(GERRR. SRELFA— S OEDE LU FMEE




3SEDELHRICLHFRADTFY (100 miFR) CEDE, LTOEETTHHEETS,

S FREME-LAR—rOEFH R (100 Sifm) A 90 mLlE
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C: REME-LR—DOEF R (100 SiEA) A 60 MLl b

Evaluation will be based the mean of the points from 3 instructors as follows.

S: Obtained total points of exam and reports, 90 or higher (out of 100 points).
A: Obtained total points of exam and reports, 80 or higher (out of 100 points).
B: Obtained total points of exam and reports, 70 or higher (out of 100 points).
C: Obtained total points of exam and reports, 60 or higher (out of 100 points).

EHS R

LR—TEE

By Report

EHSREM

AL

N/A

Tt

B BE:G-505 (P#R:6907)E-mail: eki@chem.tut.ac,jp

ot EBE:G-506 (PI#R 6920) E-mail: terumichi-tanaka@tut,jp

igf F:G-502 (AR 6901) E-mail: nakabachi@eiiris.tut.ac jp

Dr. Toshihiko Eki: Room: G—-505, Phone: 6907, E-mail: eki@chem.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
DINHLR—D

Bzl

N/A

FI4RTI—
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Please make an appointment.

ZE-ZHIXAREOHE
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C)EECHBERAN - ERAISEATESIREN -BIESN
ISRAEZ-ERTIE2ELVEOREITFICHTISECNBAZEEL, TNOoELERICAKNISEESEMRRESE
RERFTTHILET, REMBROT-HDMBFGTRMERIEL, RETESRENEZITOT TS,

(E) BZFDOBEMOHAKRROEITH T SRR EFHGHIEE S

#HE BE BEORLOXREZERL, £ECO->TEHEMNICHBELEE T HENEHIZDITTND,

Graduate Program of Applied Chemistry and Life Science for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and constructive manner

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by
experience,methodologies for research and development on the basis of the integration of extensive knowledge about applied
chemistry, life science and their related fields

(E) Inquisitive outlook and skills for continuous learning in response to state—of-the—art technology and changes in the social
environment

Have the ability to explore the nature of changes in society, environment and technology and tovoluntarily make plans and
learn throughout one’s life

F——F

T/ L BIEFIE EGmEE, HE
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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.

BROAE

BHEF(E 1~5 B) (FAFFEFRR BLFEHARAMAES RERMIRESETRE, 2R0ME £E8P- 28
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#8[E mIEDFEYY
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AEOFEIOF VI REEIERFLEDF-HDFBEEDEERICHVD . BRENBSSLUBBEOFTEEICEENELDIGE
NHYET,
BEEREBENER(IZHDIE S, GoogleClassroom F-[XHFFIHER AT LIYBRLET,

Sachiko Yoshida(Weeks 1~5)

remote simultaneous interactive Week 1 Function and diversity of physiological materials.
remote simultaneous interactive Week 2 Information transmission between neurons.
remote simultaneous interactive Week 3 Brain function and neuronal circuit.

remote simultaneous interactive Week 4 Engineering for neural dynamics.

remote simultaneous interactive Week 5 Neuroscience up—to date

Rika Numano (Weeks 6~10)

Week 6 The basic molecular biology
Week 7 Genome science

Week 8 recent scientific topic
Week 9 recent scientific topic
Week 10

Eri Yoshida(Weeks 11~15)
(on demand) Week 11 Molecular self-assembly and living tissue




(on demand) Week 12 Nanotechnology based on molecular self-assembly
(on demand) Week 13 Design and functionalization of supramolecules
(on demand) Week 14 Function control of supramolecules (1)

(on demand) Week 15 Function control of supramolecules (2)

Due to changes in the standards for activities to prevent the spread of COVID-19 infection at Toyohashi University of
Technology, there may be changes in the class content and grade evaluation method.
When the class form changes, you will be notified from GoogleClassroom or the Academic Affairs Information System.

FE-AEFRE
BERORENREZEETHLLLICREIORNBICTONVTHBEERAFET S,
FEHEHI X Web L(https://moodle2.imc.tut.acjp/)IRTRT B (FEHEF) .
FoTFRURDEZEEFF GoogleClassroom [ZHRT 5 (FAHKE),

You are strongly recommended to review the lessons at home.

View the web (https://Ims.imc.tut.acjp) (Sachiko Yoshida).

Class materials are available from GoogleClassroom (Eri Yoshida).

E9:EF B

BEFIZ SFEVZL DFEYVE N SRR 2SS AEMH ISR
genetic engineering, Molecular biology I, Molecular biology I, Advanced bioregulation science, Advanced Organic Material
Chemistry

HHEHATIMRER

WEICGLT, EHERMATHIENH D,

No textbook is required.

SERICHETIHESH
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Advanced Biotechnology 2 covers molecular biology, biotechnology, and polymer engineering. After completing the course,
students will be able to:

(1) Explain various life phenomena based on molecular biology.

(2) Understand cutting-edge biotechnology.

(3) Understand molecular self-assembly in living bodies.

(4) Design supramolecules using the controlled/living polymerization technique.

RAROFMEEHRR. BELR—FMEORM S SV EE R

FHELLEORELR—NERE+BH+ETHR) OREICEDE, TROLSICHEETHET 5.
SEMRBEET RN TERLTEY, HhOLKR— BRI ORE-HROEET R (100 S H) Y90 JLLE
AGERBEEE 80%:ERLTHEY, M OLR—EERFTORE-FHEROEE R (100 SR A 80 ML
B:ERMBEE 10%ERLTEY, MOLR—FEERPDORE-FHRDAFT R (100 JiFHR)A 70 mLlE
C:ERB1E% 60%EMLTHEY, M DOLR—EEBRFDOFEE - FHROEE R (100 RiER)H 60 ALLE

Grading:

Assignments (by Yoshida S, Numano, and Yoshida E) =100%

Evaluating:

S: Achieved all goals and obtained points of reports and discussions, 90 or higher (out of 100 points).
A: Achieved several goals and obtained points of reports and discussions, 80 or higher (out of 100 points).
B: Achieved two goals and obtained points of reports and discussions, 70 or higher (out of 100 points).
C: Achieved one goal and obtained points of reports and discussions, 60 or higher (out of 100 points).
EHE B

LR—TEE

By Report
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BE FE G-407 E. WEE 6902, A*—JLF7 KL X :numano@chem.tut.ac jp
EH 2 B-503 . N#R 6814, A—)LF KL X :yoshida.eri.gu@tut jp
Sachiko Yoshida Room:B2-309, ex: 6802, E-mail : syoshida@tut.jp

Rika Numano Room:G-407, ex:6902, E-mail : numano@chem.tut.ac jp

Eri Yoshida Room:B-503, ex:6814, E-mail : yoshida.eri.gu@tut.jp
JxIhLR—D

https://Ims.imc.tut.ac jp

https://Ims.imc.tut.ac.jp
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Anytime
Contact us by e—mail in advance.

SE-HHIEERMEDOHE
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(C)BERABERSH - RERMIERATESREN -RIES
IRLE-ERIZELVETOEESIFICEHTISECMBALEEL, T LERICARNISEESELMRRESE
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#HE RBE BWEORILOAREEZERL, £EICH->TERMICHELFEE T SENEHITDIT TS,

Graduate Program of Applied Chemistry and Life Science for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and constructive manner

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by
experience,methodologies for research and development on the basis of the integration of extensive knowledge about applied
chemistry, life science and their related fields

(E) Inquisitive outlook and skills for continuous learning in response to state—of-the—art technology and changes in the social
environment

Have the ability to explore the nature of changes in society, environment and technology and tovoluntarily make plans and
learn throughout one’s life

F——F

SEIET .7/ A, FHRIRIG. 5. . MIEH . RNA, BEMEI. 7/72/05—

gene, genome, non-linear reaction, differentiation, neuron. cytoskeleton, RNA. Self-assembly, Nanotechnology
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This course focuses on state—of—the—art technology of functional polymers and synthesis as for bioactive organic compounds.
Synthesis and various applications of the functional polymers and bioactive organic compounds will be discussed.
This course focuses on state—of—the—art technology of functional polymers and synthesis as for bioactive organic compounds.
Synthesis and various applications of the functional polymers and bioactive organic compounds will be discussed.
BRORA

(week1) General aspects of functional polymers (Itsuno, Haraguchi)

(week2) Precise molecular design of functional polymers(ltsuno, Haraguchi)

(week3) Preparation of highly functionalized polymers(Itsuno, Haraguchi)

(week4) Reactive polymer synthesis(Itsuno, Haraguchi)

(week5) Optically active polymers(Itsuno, Haraguchi)

(week6) Asymmetric synthesis and polymerization(Itsuno, Haraguchi)

(week7) Synthesis and structure—function relationship of biobased and biodegradable polymers(ltsuno, Haraguchi)
(week8) Bioactive natural products (Iwasa)

(week9) Total synthesis of natural products (Iwasa)

(week10) Transition metal complexes and 18 electron rule (Iwasa)

(week11) Chiral catalysts and their applications (S. Iwasa)

(week12) Advanced Lewis acid catalysis. (Shibatomi)

(week13) Advanced organocatalysis. (Shibatomi)

(week14) Asymmetric synthesis of halogenated compounds and their synthetic applications. (Shibatomi)
(week15) Advanced organofluorine chemistry (Shibatomi)

(week1) General aspects of functional polymers (Itsuno, Haraguchi)

(week2) Precise molecular design of functional polymers(Itsuno, Haraguchi)

(week3) Preparation of highly functionalized polymers(Itsuno, Haraguchi)

(week4) Reactive polymer synthesis(Itsuno, Haraguchi)

(weekb) Optically active polymers(ltsuno, Haraguchi)

(week6) Asymmetric synthesis and polymerization(Itsuno, Haraguchi)

(week7) Synthesis and structure—function relationship of biobased and biodegradable polymers(Itsuno, Haraguchi)
(week8) Bioactive natural products (Iwasa)

(week9) Total synthesis of natural products (Iwasa)

(week10) Transition metal complexes and 18 electron rule (Iwasa)

(week11) Chiral catalysts and their applications (S. Iwasa)

(week12) Advanced Lewis acid catalysis. (Shibatomi)

(week13) Advanced organocatalysis. (Shibatomi)

(week14) Asymmetric synthesis of halogenated compounds and their synthetic applications. (Shibatomi)
(week15) Advanced organofluorine chemistry (Shibatomi)

FE-HENE

Review each lecture and prepare for the next class with reference to the textbook.

E9:EF B

D34030060 Advanced Molecular Function Chemistry 1

M44630100 Special Topics in Applied Organic Chemistry

M24630460 & A AL 1R

HHECETIHERR

No textbooks are required.

No textbooks are required.

SERIHATSMRER

L

N/A

b 14k |

To understand the latest trend of the research on functional polymers.




To understand the latest trend of the research on total synthesis of natural products and their synthetic methods.
To understand the latest trend of the asymmetric synthesis
To understand the latest trend of the research on functional polymers.
To understand the latest trend of the research on total synthesis of natural products and their synthetic methods.
To understand the latest trend of the asymmetric synthesis
RROFMZ(EHRR. BELR—FMEORMB L UFlRLEE
RELI-RELR—tOEF A THET 5,
STl B AE -
SEMBEET RN TERLTEY, HhOLR—DFH RA 90%LL L
AERBEET N TERLTEY, M OLR—DOFH=A 80%L £
B:ER B1Z% 10%ERLTHEY, N DOLR—FDFH=A 70%LL £
C:ERBE% 60%LL LERLTEY, M DOLR—FDFEEA 60%LL £
[Evaluation basis]
S: Achieved all goals and obtained total points of reports, 90 or higher (out of 100 points).
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, 70 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of reports, 60 or higher (out of 100 points).

R
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By Report
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¥zl
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S. Itsuno: itsuno@chem.tut.ac jp 6813

. Iwasa: office:B-506, tel: 6817, email: iwasa@chem.tut.ac jp
. Shibatomi: shiba@echem.tut.ac,jp (room: B-507)
. Haraguchi: haraguchi@chem.tut.acjp 6812

. Itsuno: itsuno@chem.tut.ac jp 6813

. Iwasa: office:B-506, tel: 6817, email: iwasa@chem.tut.ac jp
. Shibatomi: shiba@chem.tut.ac.jp (room: B-507)
N. Haraguchi: haraguchi@chem.tut.ac,jp 6812
ITNALR—D

https://chem.tut.ac jp/chiral/
http://www.siorgchem.ens.tut.ac jp/index.html
https://chem.tut.ac jp/chiral/
http://www.siorgchem.ens.tut.ac jp/index.html
FI4RTI—

anytime

anytime
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C)EELTHBERAN - ERIAIEATESIREN -BIEAS
ISREE-ERTEELVEOEENFICHTISECNBEBR/L, ThoZzLERICHRNISESSERERRESE
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(C) Practical and creative skills to utilize advanced knowledge in an integrated and constructive manner

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by
experience,methodologies for research and development on the basis of the integration of extensive knowledge about applied
chemistry, life science and their related fields

(E) Inquisitive outlook and skills for continuous learning in response to state—of-the—art technology and changes in the social
environment

Have the ability to explore the nature of changes in society, environment and technology and tovoluntarily make plans and
learn throughout one’s life

F——

functional polymer, asymmetric catalyst, transition metal, organocatalyst, Lewis acid, fluorine




I functional polymer, asymmetric catalyst, transition metal, organocatalyst, Lewis acid, fluorine
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Objectives of this class is to obtain the in—depth understanding of selected one of the topics in chemistry.

BERORE
The students should select one of the following teachers based on the contents, contact the teacher and follow his
instructions.

[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. Giving the presentation regarding the current researches on biobased and biodegradable polymers is
required. (by H. Tsuji)

Week 1 Basic concept of biobased and biodegradable polymers (1)

Week 2 Basic concept of biobased and biodegradable polymers (2),

Week 3 Synthesis of biobased and biodegradable polymers (1)

Week 4 Synthesis of biobased and biodegradable polymers (2)

Week 5 Molecular structures of biobased and biodegradable polymers (1)

Week 6 Molecular structures of biobased and biodegradable polymers (2)

Week 7 Higher order structures of biobased and biodegradable polymers (1)

Week 8 Higher order structures of biobased and biodegradable polymers (2)

Week 9 High performance biobased and biodegradable polymers (1)

Week 10 High performance biobased and biodegradable polymers (2)

Week 11 Functional biobased and biodegradable polymers

Week 12 Degradation of biobased and biodegradable polymers (1)

Week 13 Degradation of biobased and biodegradable polymers (2)

Week14 Recycling of biobased and biodegradable polymers (1), presentation by students
Week15 Recycling of biobased and biodegradable polymers (2), presentation by students

[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)

1st week: Fundamentals of separation science, Part 1

2nd week: Fundamentals of separation science, Part 2

3rd week: Fundamentals of separation science, Part 3

4th week: Fundamentals of liquid phase separation methods
5th week: Miniaturization of liquid phase separation methods
6th week: Applications of liquid phase separation methods
7th week: Fundamentals of gas phase separation methods
8th week: Miniaturization of gas phase separation methods
9th week: Applications of gas phase separation methods
10th week: Fundamentals of sample preparation techniques
11th week: Miniaturization of sample preparation techniques
12th week: Applications of sample preparation techniques
13th week: Applications of miniaturized sample preparation techniques
14th week: Miniaturization of modern separation methods




15th week: Overview of recent separation methods and the presentation by students

[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).

1st week: Fundamental concepts of surface and interface (1)

2nd week: Fundamental concepts of surface and interface (2)

3rd week: Surface energy and interface energy (1)

4th week: Surface energy and interface energy (2)

5th week: Amphiphilic molecules and their assembly (1)

6th week: Amphiphilic molecules and their assembly (2)

7th week: Hydrophilicity of surfaces (1)

8th week: Hydrophilicity of surfaces (2)

9th week: Electrostatic interaction in electrolyte solutions (1)

10th week: Electrostatic interaction in electrolyte solutions (2)

11th week: Dispersion interaction (1)

12th week: Dispersion interaction (2)

13th week: Colloid and interfaces in industry and biological systems (1)
14th week: Colloid and interfaces in industry and biological systems (2)
15th week: Recent progress in surface and interface sciences

*okk

If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for Preventing the
Spread of Corona virus, the course content and evaluation of achievement are subject to change. If there is any changes in

the class schedule, we will inform you on Google Classroom or KYOMU JOHO SYSTEM.

FE-HENE
Review each lecture and prepare for the next class with reference to the textbook.
E9:EF# B
N/A
HHECHETIHERR
Related materials will be provided.
BER1 ¥4 Poly(lactic acid): Synthesis, Structures, Properties, | ISBN 0470293667
Processing, and Applications
EEL Rafael A. Auras, | HiRtt Wiley MR 2010
Loong-Tak Lim,
Susan E. M. Selke,
Hideto Tsuiji
SER?2 B4 Compendium of Surface and Interface Analysis ISBN
E¥H5A The Surface | HHiE#E Springer HiRSE 2018
Science Society of
Japan
SERIHATSMRER
#2 is available in the university library.
(R. Tero)
b 1:4=E: |

To obtain the in—depth understanding of topic relevant to Enviromental and Life Science.

RRO i E(EHHR. RELR—FEORED S LU HHEHE
Sk LAR—hETLELT—2avn#E& (10085 5) TEHMEAT %,
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S ERBEEZEEREEICERLTEY, hDOHER 100 miFm) A 90 mLlE
AGERBEETDITERLTEY, HhDOHER 100 AFA) A 80 ALLE
B:EMBEZEELGERLTEY, N ORER(100 SiFA)AT0 AL
C:ERBEEMNIYZERLTEY, MOHER(100 SiFm) A 60 ML




The evaluation will be made based on the score of the report and presentation.

S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).

A: Achieved almost all of 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, 70 or higher (out of 100 points).
C: Achieved most of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).
EHE B

Zhfth

Other

TE RS RREEM

N/A

T Ot

H.Tsuji: room (G-606), e—mail (tsuji@chem.tut.ac.jp), phone: 6922

Y.Saito: room (B-402), e-mail (saito@tut.jp), phone: 6803

R.Tero: room (B—405), e—mail (tero@tut.jp), phone: 6791

DINHLR—D

N/A
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Anytime if available, however, an appointment by e—mail is strongly recommended.

SE-HHIEERMEDOHIE
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Graduate Program of Applied Chemistry and Life Science for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and constructive manner

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by
experience,methodologies for research and development on the basis of the integration of extensive knowledge about applied
chemistry, life science and their related fields

(E) Inquisitive outlook and skills for continuous learning in response to state—of—the—art technology and changes in the social
environment

Have the ability to explore the nature of changes in society, environment and technology and tovoluntarily make plans and
learn throughout one’s life

F——
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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. The students will learn the knowledge and the presentation skills
required for his/her research in the seminar.

BRORA
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Week 1. Introduction of Sensor

Week 2. Classification of Sensor

Week 3. Sensor Technology

Week 4. Basic Fabrication Process |

Week 5. Basic Fabrication Process II

Week 6-15. Oral presentation and discussion by students
Week 16. Exam.

The students will be expected to read textbooks and papers written in English, and report and discuss deeply on research
subject in the seminar.

Schedule of the week

Week 1. Introduction of Sensor

Week 2. Classification of Sensor

Week 3. Sensor Technology

Week 4. Basic Fabrication Process |

Week 5. Basic Fabrication Process Il

Week 6-15. Oral presentation and discussion by students
Week 16. Exam.

FE-HENE
HBERTOCIPENHOHNBEEALBLY,
Semiconductor Process

BS:EH A

Electromagnetism

Electromagnetism

HHECETIHERR

EmLET,

to be handed out

BER1 B4 Semiconductor Sensors ISBN ISBN 0-471-

54609-7
E - S. M. Sze H iRt Wiley - | HERE 1994

Interscience
Publication
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Understanding of the fundamental of a sensor and its manufacturing process.

RO EEHRR. BELR—FMEORM S SUFTHEE R

The evaluation is based on the scores of reading textbook, discussions, reports, presentations in the seminar and final
examination.
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The evaluation is based on the scores of reading textbook, discussions, reports, presentations in the seminar and final
examination.
S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).
A: Achieved 80% of goals and obtained total points of exam and reports, 80 or higher (out of 100 points).
B: Achieved 70 % of goals and obtained total points of exam and reports, 70 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).
EHRR
E R ERE =R )
Examination(Face to Face)
TE RS RREEM
The exam is written in English.
The exam is written in English.
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Anytime, but appointment on ahead is required by e—mail.
Room G605, ext6916, e—mail: tanakas@tut.jp

Anytime, but appointment on ahead is required by e—mail.
Room G605, ext6916, e—mail: tanakas@tut.jp
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(C) Practical and creative skills to utilize advanced knowledge in an integrated and constructive manner

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by
experience,methodologies for research and development on the basis of the integration of extensive knowledge about applied
chemistry, life science and their related fields

(E) Inquisitive outlook and skills for continuous learning in response to state—of-the—art technology and changes in the social
environment

Have the ability to explore the nature of changes in society, environment and technology and tovoluntarily make plans and
learn throughout one's life

*——F

Electromagnetism, biomagnetism

Electromagnetism, biomagnetism




(D34030100)5Ed L F B fif K [Advanced Chemical Technologyl

HBEAFEXA] Seimlb P BT 4% iR [Advanced Chemical Technology]
EHRES D34030100 E5 IREE-Edn  BHWKE EIR
"X
E ] E3] FERFR N 2~2 Bifr# 2
b e KZERIZHERIE L% HIRE HEER 1~
BAMEH ISRbE - TEER BAMEER D1, D2, D3
HLUHR[A—TFEE] WA BE KIE &% /0 EX HE 8| MATSUMOTO Akihiko, MIZUSHIMA
Takanori, OGUCHI Tatsuo, TAKASHIMA Kazunori
eZAV P CHE_DOC74220
Ex0OBE
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This course aims to fundamental understanding of state—of—art technologies for environmental protection and restoration on
the basis of physical and inorganic chemistry
BROAE
D EALERIIBDELESNDEELGRTICETAMEBLEES SUERLEE, BERILE
2) i FAEZE - £ TR T 2 MmN D A5 E.
3) SeimB T o i A,

FENE:
REFETRINEETHREORR.

REREARATT, BHRBO+270EMRE.

The following articles will be commentated in the class.

1. Physical chemistry, inorganic chemistry, and electronic chemistry for the understanding of state—of—art technologies used in
environmental protection and/or restoration

(1) Physical chemistry and colloid & interface science [A. Matsumoto]  (weeks 1 and 2)

(2) Inorganic chemistry and catalysis chemistry [T. Mizushima]  (weeks 3 and 4)

(8) Reaction mechanism of combustion in internal-combustion engines [T. Oguchi]  (weeks5 and 6)

(4) Electromagnetism, Plasma physics, Plasma chemistry  [K. Takashima] (weeks 7 and 8)

2. The features of the techniques used in environmental protection and restoration
(1) Adsorption and separation technology [A. Matsumoto]  (weeks 9 and 10)

(2) Catalysis technology [T. Mizushima]  (weeks 11 and 12)

(3) Combustion control of fuels [T. Oguchi] (weeks 13 and 14)

(4) Plasma processes [K. Takashima]  (weeks 15 and 16)

3. A practical example of the techniques
[All instructors]  (week 17)

FE-AERE

EEHEDERICHEND, B, #8728

Preparation and reviewal are required according to the advice of each professor

E9:EF B
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Basic understanding on physical chemistry and inorganic chemitry is essential.
LHEICRTIMEFR

BEE LU
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Reference handouts will be provided in the class.
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To understand state—of—art technologies for environmental protection.

BRROFMECEHRR. BELR—FEORME SV HEHE
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50 % Homework report and 50 % presentation and discussion on an assignment.

[Evaluation basis] Students who attend all classes will be able to take mid—term and final exams.

The grade point will be evaluated based on the average point of the two exams as follows:

S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).

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, 70 or higher (out of 100 points).
C: Achieved 55 % of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).
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Booking required in advance.
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(C) Practical and creative skills to utilize advanced knowledge in an integrated and constructive manner

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by
experience,methodologies for research and development on the basis of the integration of extensive knowledge about applied
chemistry, life science and their related fields

(E) Inquisitive outlook and skills for continuous learning in response to state—of—the—art technology and changes in the social
environment

Have the ability to explore the nature of changes in society, environment and technology and tovoluntarily make plans and
learn throughout one’s life

F——
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The course provides students with the opportunity to improve their level in the skills(reading, writing, presentation) through
reading current research articles.
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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.

Week1:Lecture of basic knowledge necessary for atmospheric and thermal environment research.
Week2:Introduction to Atmospheric and Thermal Environment—Related Research and provide theme to student for discussion
(Research Paper)

Week3:Presentation and discussion (1) for given theme by student.

Week4:Presentation and discussion (2) for given theme by student.

Week5:Presentation and discussion (3) for given theme by student.

Week11:Technics of material processing base on the nature science

Week12:Technics of characterization using a transmission electron microscope
Week13:Discussions for papers of frontier researches |

Week14:Discussions for papers of frontier researches Il

Week15:Discussions and evolutions for researches

FE-AERNE

BOERNBTEETTHLLLIC, WBORBITOVTTFRAMNEEZSEICFELTWBIL,
Review each lecture and prepare for the next class with reference to the textbook.

B9 EHH
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Knowledge of environmental chemistry, chemical engineering and materials science is desirable.
HHECETIHERR

BITIEELAL,

No textbook will be used.

EERI-HTIHRER
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To improve presentation skills(writing of reports and preparing of slides).

BROFME(ENER. RELR—FSOREMS IV HHEE




TERLT=E# Q0% ETLEURENT0% T T .

BE, BATEMXOEEICET5F—T—FIEREORKDITTT,

L [RAIMICT RTOBERICHELZLOICDE, TROKLSICHELZFET S,

S:ERBEZEDTARTEERLTEY, M OHEER-LAR—FDOAEE R (100 A A 90 SLlE
AGERBIED 90%EERLTEY, M DRER-LR—FDEET R (100 i) A1 80 Ll L
B:ERBZED 80%%ERLTHY, M OHR-LR—FDEFT R (100 SR A 70 UL
C:ERBED 70%&ZRLTHY, M OHER-LR—FDEFT R (100 SiGH) A 60 mLlE

30% Report, 70% Presentation(30-45 min)

S: Total points obtained from presentation and reports, etc., 90 or higher (out of 100 points).

A: Total points obtained from presentation and/or reports, etc., 80 or higher (out of 100 points).

B: Total points obtained from presentation and/or reports, etc., 70 or higher (out of 100 points).

C: Total points obtained from presentation and/or reports, etc., 60 or higher (out of 100 points).

SEHI R ER
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By Report
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N/A
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2L
Room # CRFC—Center 208, E-mail: hiromi@crfc.tut.ac jp
Room # G-602, E-mail: daimon@ens.tut.ac.jp
Room # G-405, E-mail: tokairin@ens.tut.acjp
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Anytime, but reservation is desirable.
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(C) Practical and creative skills to utilize advanced knowledge in an integrated and constructive manner

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by
experience,methodologies for research and development on the basis of the integration of extensive knowledge about applied
chemistry, life science and their related fields

(E) Inquisitive outlook and skills for continuous learning in response to state—of-the—art technology and changes in the social
environment

Have the ability to explore the nature of changes in society, environment and technology and tovoluntarily make plans and
learn throughout one’s life

F——F
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environmental chemistry, chemical engineering, materials science, sustainable engineering
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HBEAFEX4A] BE-#H AT LZYREREE I [Special Seminar on Architecture and Civil Engineering 1]
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Learn the latest technology through the literature on architecture and urban systems science, and improve the research
ability to perform.

BERORE
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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.
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Review each lecture and prepare for the next class with reference to the textbook.
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Understand the contents of the latest research papers and debate with supervisor.
Create a research paper (including English).

RROFMZ(EHRR. RELR— M EORMB L UFlRiE
BEHOHMRBXELVECORARANBEOHBAFE, BERADEE. HBH~NOSMOKRFEELLRENIETHET 5.
Evaluation is based on research papers, description about their research contents, the way to answer the questions, etc.
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None during exam period
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(C) Practical and creative skills to utilize advanced knowledge in an integrated and developed manner

Have advanced knowledge about architecture and civil engineering as well as related fields; and have the practical and creative
skillsto utilize such knowledge for problem solving, understanding the methodology of research, creating original technology, and
integrating all knowledges organically.

(D) Communication skills for global success

Have the communication skills to effectively express and transmit one’s own ideas and results while working on the issues
faced by a globally changing society in cooperation with other teammembers.Have sophisticated ability as a leader to
contribute for the achievement the goal of team.

F——F
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Learn the latest technology through the literature on architecture and urban systems science, and improve the research ability
to perform.

BROAE
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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-HENE
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Review each lecture and prepare for the next class with reference to the textbook.
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HRBX(EXEEL)EERTED,

Understand the contents of the latest research papers and debate with supervisor.

Create a research paper (including English).

RROFMZ(EHRR. BELR—FMEORMB L UFlREE
BEHOHMRBXELVECORARANBEOHBAFE, BERADEE. HBH~NOSMOKRFEELLRENIETHET 5.
Evaluation is based on research papers, description about their research contents, the way to answer the questions, etc.
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None during exam period
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(C) Practical and creative skills to utilize advanced knowledge in an integrated and developed manner

Have advanced knowledge about architecture and civil engineering as well as related fields; and have the practical and creative
skillsto utilize such knowledge for problem solving, understanding the methodology of research, creating original technology, and
integrating all knowledges organically.

(D) Communication skills for global success

Have the communication skills to effectively express and transmit one’s own ideas and results while working on the issues
faced by a globally changing society in cooperation with other teammembers.Have sophisticated ability as a leader to
contribute for the achievement the goal of team.
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New technologies are often developed from the combination of different disciplines. It is clear that successful interdisciplinary
efforts require mastery of specific competencies. This course will develop a student’ s scientific and technical knowledge in
which researchers from different disciplines. If such competencies are explicated, it might be possible to enhance researchers’
abilities to develop the next generation in interdisciplinary scholarship.

The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into
complex problems and issues and also appreciate the unique advantages of integrative research and learning.
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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.
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Review each lecture and prepare for the next class with reference to the textbook.
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The purpose of this class is to recognize how interdisciplinary—based research provides important knowledge and insight into
complex problems and issues and also appreciate the unique advantages of integrative research and learning.

RO FEMZE(EHFER. RELR—MEORD)E LU LR

BHEATERINDIZEREKND, 1 DLULOFERRTERL, BoOHREDERZRL, ATEETHNITELOMEICE
DESIZTA—FINVITEZNIZRBELT, 1AL BEDLR—E%BHEEHREICIREL, TOLR—MIKYIEEHES
NRERICHIETT 5.

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

EHRR

LR—TEE

By Report

TE RS RREEM

WL

N/A

Tt

EHBHEEHE
IINALR—D

AL

N/A

AI4RF7 T —
REEEADHERNE #i%

Before/after the class

SE-HHIEEMEDOHIE

(C)BERABERSH - RRMIERATESREN -RIES
BE-BTATLEBSIVZOEESFICEHT IS ECNBZEEL, TNoELEREICHEMISEESE-MRRARAE
RERFTHLT, RERRO=-OHDMBIGRMERIEL, BETESRENERITOT TS,
(E)&FOEMOHRIRIREDOEILIHT SRR EFRHFEE S

#HE B BWEORILOREEZERL, £EICH->TERMIEHELEZE T SRNEHITDIT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and developed manner




Have advanced knowledge about architecture and civil engineering as well as related fields; and have the practical and creative
skillsto utilize such knowledge for problem solving, understanding the methodology of research, creating original technology, and
integrating all knowledges organically.

E) Inquisitive outlook and skills for continuous learning in response to state—of—the—art technology and changes in the social
environment

Have the skills to investigate the essence of changes in society, environment and technology.Have the skills to voluntarily
make plans and learn throughout one’s life.

F—0—F




(D35020020)#F %2 % i B [Ethics for Researchers]

HAAE4A] 22 & &2 [Ethics for Researchers]

FHHBES D35020020 2% BE-HHOR BRMA Bane
TLFEK

BEERER ATEA BARER Ki~1 Eifr#g 1

b e RERIFEMRRFHET R IRE HBER 1~

BAMEH BE-HTHOATLAEERER FAM4ER D1

HUHRBO—VFE HHFEELEIEEER B =EB kyoumu iinkai fukuiintyou, TANAKA Saburo
icl
AUV COM_MAS81010

BROAW
AEEZFBEL. BIREHEITORZRES . IREBLLTOTHRAELARICE T 5MEBELOFRELESCETHRERE
DARBEEEMBL. BIAL-ARBLELTERIRNEEANLGEREZERIED,
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
BXOAE
ERTEICETLIEFHH. TNIRICETLIEBRREZATHIHEG &% 3 )P HREREBICOVTERT L. IBEFE
DSRT LIRS,
F1E: A2 rAE I
HRERBELEAN ? L ERBEENLEL ?
F20: AROMEELER, AROEHETINELD, FIFEER, RERERHEENE, EASEST
FEI3E: AU TA—LK-OVtEUh, EABRRE T —2OIRE-EE-LE HEFETA,
SFRETS, P
FARABRRERR, A—F—>v7, TEULER, ZEE KRR
FE5E:AVTSATUR, MREBOFEFA, E7LEL—, REDKRE, METFTEDOMHILELESR,
#HELOXEE TRIzvIaFIL
2 6 [@: BHIFAE 1
THE LAB(A2259T 47 2aL—av) #4170, LIR—MIL TR
F7E:EHHMRE 2
HRBRIGTORFBNET R Ayiay
% 8 [@:Q8A
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)Q&A
FE-HENE
EROERNREEET IHLL4EIC, RAOHRABRITOVWTHBEEZSEICTFELTDIL,
Students will need to refer to their textbook to prepare for and review each lesson.
ESEHE
HIFHSEE RiTERE

Philosophy of Science and Technology, Ethics for Engineers

HF. 1 ¥4 HMEORELGEEDLHIC ISBN 978-4-621-
08914-9
EER BAZMHREES F | i | ABHIR HkRE 2015
HHEETIHERE

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




SER-MTIHMEFH
L

N/A

e 14k |

REFTAZEANFLL, AEGHRFEIZHET 570, KFERFEICHLT, ERLFOHHEIIGCT, HAEEREICE
THMBRUEIESIZF T2,

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

RO FEMZE(EHFER. RELR—MEORDE LU

[FHEE#E] LKR—+

FHHEEIRAL TR TOBRICHELFICDOE, FTROEEICKYFTHET 5.

S:LAR—hAHY 90 (100 M=) Lk

A:LR—kAY 80 s (100 i) LI E

B:L7R—h 70 s (100 s LI L

C:LR—FAY 60 = (100 i) Ll L

[Evaluation method] Report

[Evaluation basis] Students who attend all classes will be evaluated as follows:
S: Obtained total points of reports, 90 or higher (out of 100 points).

A: Obtained total points of reports, 80 or higher (out of 100 points).

B: Obtained total points of reports, 70 or higher (out of 100 points).

C: Obtained total points of reports, 60 or higher (out of 100 points).

SEHI R ER

LR—h TR

By Report

SEXI R

L

N/A

Ot

BLHE LER T

A = ER (#44F) : G605/tanakas@ens.tut.ac jp

B&IR /A : D-101/hisashifujiwara@rac.tut.ac.jp

T8 & D-101/tsuchiya@rac.tut.acjp

BJIIIE%A: D-101/masatomo.shirakawa@rac.tut.ac.jp
Instructor contact information:

Saburo Tanaka (Chief) : G605/tanakas@ens.tut.ac.jp
Hisashi Fujiwara: C101-1/hisashi.fujiwara@rac.tut.ac.jp
Toru Tsuchiya: C101-1/tsuchiya@eiiris.tut.ac jp
Masatomo Shirakawa: D-101/masatomo.shirakawa@rac.tut.ac jp
DINHLR—D

Bzl

N/A

FI4RF 7 —

e—mail 75 & ThERFZ T4F1+5,

Anytime through email

SE-HWIEBREDHE

BE-#MHIATLRER

(B) & -#AREELLTHOELWMRERESHE

SELBEME - ARELLTOEMN-HENEEZEL, HRICHTHEMMREERR -RE-BR-FTETI68EHEH
22T TV,

Graduate Program of Architecture and Civil Engineering for Doctoral Degree

(B) Sound ethics and social awareness as advanced-level engineers and researchers

Be conscious of specialized and ethical responsibilities as leading —level engineers and researchers; and have the ability to
discover, set, solve andevaluate technical issues in society




F——F
HREMRE. IHHER. ZHET. IEFETA. TRHERE. RLREHEEE, E6E,. J0JviarL

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




(D35030010):& AR 474 [Advanced Structural Analysis]

#HBEAFEXAE] 1B & AR TR Advanced Structural Analysis]

FHHBES D35030010 E% BE-HHOR  BHWME iR
TLEER

BEERER ATER EBRR A 2~2 Bius 2

b e AERTEARRHET R EFERE HRER 1~

BAMEH BE-HHURATLFER BAMEER D1, D2, D3

HuyEN—FEE] 2 T A K NAKAZAWA Shoji, MATSUMOTO Yukihiro

FoRYT ARC_D0OC72520

Bx0B#&E

REGBEYMETERTHIMELGEEN LT NZREZE T IaMEMELERTHIELELEEZELLT, BB -REBE -
REBE-Do)L-EREBELEDSHEREBEICOVT, ZOMEMEERILEEEDR T 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.

BRORA

HEE AREE fIREE oL -EHBELEOEREREREOMEMEREFTMIcEVTIE. —REENELEIELDLS
ELRAmEROERFLCARNNIBETH DS, AEETIE, TOLIEEMGBITETEZNICEMFONIEEHEICTDNT
THRONAETHERT S,

F1-4EE EHEEEREDRSESR
FE5—8HE SR EEEDIM R
$9—12 B8 SHEEEEEDOEBRITE

F13—-1580  SHEBEREORBETE

&

FB-wENE

EROERANREEET I5LL4EIC, RKAORABRITOVWTEHIMEESEICFE LTSI,

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 desigh method of high—performance architectural structures

Week 13-15: Ultimate design method of high—performance architectural structures

FE-HENE

It is necessary to review each lecture content and prepare for the next lecture based of distributed materials.
E9:EF B

BIEART AR

Structural Analysis

S F T S ERIR
EETL aAAFERMLET,
Papers(resume)will be distributed.
SERIHATSMRER
I

N/A

e 145k |

TRBEDHZE TOMBERELCICEREFTEORKEERL, TOIvEU REBERFEBICEYICFIATESE
NEBRIEHILEBZLLTLS,

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.

BRROEEZGENRR. BELA— 1 SOES)S LU MEXE

BREBENTORELLR—FOBENBTHET 5.

It will be evaluated based on the report.

EHS R

LR—TEE

By Report

TE ISR




L
N/A

T it
HEEF;EH " (D-816)E A—)L :nakazawa@ace.tut.ac.jp
HEE MK FEK(D-804)E A*—)L :y-matsum@ace.tut.ac,jp

DINHLR—D
http://www.st.ace.tut.acjp/ nakazawa (H;E)
http://www.st.ace.tut.acjp/ nakazawa (Nakazawa)
FI4RTI—

ABEH 16:20~17:50(F ;%)
FE-LHIZEMEOHNE




(D35030020) 15 &% Bt #+&f[Advanced Structural Designl

#HBEAFEXAE] 1B % 545 R [Advanced Structural Design]

B WE S D35030020 E» BE-HHIR BIRMEA EIR
TLPEER

E ] ®H EEARKER AB5~5 Bifiid 2

PR KZRIZHMERIE L% HRE HRER 1~

BRERER BE-BHORATLAFER FAM4ER D1, D2, D3

HUFR[O—7FE FHE K 0H E 8 SAITOH Taiki, MATSUI Tomoya

icl

AUV ARC_DOC72320

Ex0OBE

BYMOMERIIE T AIRBBEMEZTNEAVMERINEIIOVTESR
Learn about a vibration analysis technology in seismic design of building and seismic desigh method
BERORE

1-2 8. 1 BHESATLOIRE

3-4 3B, sEi MBI ERET. BIEHE S =

5-6 8. £ BRERER. BB ERNT

7-8 B, [EERRIML

9B H. BB RSB HEN

10 8B . Fffi#ERiiE

1138, REA S EES)

12~13 B, TRLF—EZDEK

1438, RABEFEDER

KEOHEAOF I RBERILKRFUEDF-HDFEEEDEEICHEN BRENBSSUBBEOTHEEICEENELDHIGE
PHYET,

1-2 weeks, Vibration of one 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 weeks, Basic of the limit strength calculation

If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for
Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.

FE-HENE

ESEF B

2ETOEE N FEENRB

SHEETIHEFE

SER1 ®4 R RS AR ISBN
EE4 LEMBAfE HiAR#E | FtHhR AR EE

SERICHETIHEER

ERER

REEFTOEREER. BEMOIRBBITICE DRI OVLWTERET S,

Understand the background and theory of vibration analysis and the design method of the structure based on vibration
analysis.

RAROFMEEHRR. BELR—FMEORM S SUFEE R

LiR—HRZ&YEEEL., 55 mUl EE2 &K ET D,

SEHI R ER

LR—+ TR

By Report




TEHI R

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)

T Ot

tsaito@ace. tut.ac,jp (D 1 8F: 8055 %)
matsui@ace.tut.acjp (D #8F:807 5 %)
JxIHLR=D

http://www.rc.ace.tut.ac jp/tsaito/index.html (ZF k)
http://www.rc.ace.tut.ac jp/matsui/index.html (]2 F)
FI4RTI—

AIZH 13:00~ 14:30(F#%)

JKEEH 15:00~17:30(¥23)
FE-LHIZEMEOHNE

F——F
EBARAT




(D35030030) % =7 1 &% (¥ 2P 5 2 [Advanced Indoor Climate and Building Service Engineering]

HBEAFEXA] BERIERFEFIFMR[Advanced Indoor Climate and Building Service Engineering]

B WE S D35030030 284 BE-BHIR BRBE PESIN
TLFER

BEERER EIES BARKER Xk5~5 BT 2

b e RERITFEMFRHET L LRRE MHRER 1~

BAMEH BE-#BHIRATLFER FAM4ER D1, D2, D3

HUBZR[O—<FR WE MK BF FHEL TSUZUKI Kazuyo, SHIMAZAKI Yasuhiro

ic]

FonrYyLy ARC_DOC74120

ERoBH

RE-RTH-RELETOEZRERL, M OBRAELEELRTILOOENRED FRES JUFIEHEMCET &
DORR-FAROBALGS VIR - BEOKRSHMIRERREIHEEC OV THERT 5,

Fiz, H L2 ERYEANIZERM (Built Environment) ELTORBEFIRIE, BEIRIE. thig- AT IRE. HMERKREO G EEEEE
RTB-OOER., RE. REISOVTEBEFED . EHILTIREME~RYBETEENEESTLEANET S, RRIC. B
E-BHOBRE - BRERETTROON DU SN BEELTOBAETEMRTHLEEIELT 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.

BROAE

BRRNEL ULTORYTHD,

1. BE-BHAEKREICRIITREZEDERE

CEE-BTORESZEMO)

 BRE-BTOREFZEFM(2)

. BEE-#H O LCA 5

CEE-BTOREREEZEFEN)

CBE-HTORESREZEFE(Q)

CHRTFFIIVEE

. IaYT4

9-15. EBENRIX. RAETHROLE Y IEHMEL. HXZFEDOHEN

0NN

The contents are as follows:

1st week, Actual situations of environmental impact to global environment affected by buildings and cities
2nd week, Environmental impact evaluation affected by buildings and cities 1

3nd week, Environmental impact evaluation affected by buildings and cities 2

4th week, LCA evaluation of buildings and cities

5th week, Comprehensive assessment system for built environment efficiency 1

6th week, Comprehensive assessment system for built environment efficiency 2

7th week, Sustainable buildings

8th week, Eco city

9 to 15th weeks, interesting topics and new scientific articles are reviewed

FE-HENE

BRBRNBLTEETHLELIC, WEAOABRITODVTTFRAMNEEZSEICFELTWSIL,

Review each lecture and prepare for the next class with reference to the textbook.

ESEHE

BERET 1, BERBET 1o

Building climate design, Building services design
HHECETIHESR

BH, BEEHNOIE—ZFEM

Hand—outs related this course will be distributed.

2EE1 *4 HIRIBEREDT T ISBN

54 BAEEZSR | H Rt EE# H £

SER-MTIHMEFH
L




N/A

=342

BE-BANITETERE-R0-RECEFOEERRL, N OFRARGEEEZRTILOOENRFED TR SUHIHE
BRiNCET2RFOME-AROBALLVITEHT - BEORESMREMRETMELERT .

BROFME(EMER. RELR—FSOREMNS IV HHEE

FEEHOHR GO RUVRELR—FDORNE (700 ZE RS HICFTHET 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:

S: Achieved all goals and obtained total points of reports, 90 or higher (out of 100 points).

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,70 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of reports, 60 or higher (out of 100 points).
SEHI R ER

LR— TR

By Report

EHIE R

HIZiL

N/A

T Ot

1EREMR

HEED-712, EZEE S :6840, E A— )L :ktsuzuki@ace tut.ac jp

2.5 IR

HE=ED-710, EiEFE 56838, E A—)JL:shimazaki@ace.tut.ac.jp

1.K.Tsuzuki

Room: D-712, Phone: ext. 6840, Email: ktsuzuki@ace.tut.ac jp
2.Y.Shimazaki

Room: D-710, Phone: ext. 6838, Email: shimazaki@ace.tut.ac jp
DINHLR—D

L

N/A

FI4RTI—

1AEMA KRR 10:30~12:30

2.5 EERL JKEEE 13:00-15:00, BRIER A H N ILFER X TS
1. K.Tsuzuki Thursday, 10:30-12:30

2. Y.Shimazaki Wednesday, 13:00-15:00, Anytime upon request
FE-BEIREMEOHE

At

J—k
RIBFEA, LCA, YRTFHIIIEE, a7+, BERBT 1V
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#HBAXEX4A] BETFH A4 R[Advanced Architechtural Design]

B WE S D35030040 [ BE-#HR BIRBA BEEIN
TLFEER

BEERER %8 EERE 7K 1~1 B 2

b e RERIFEMRRFHET R IRE HRER 1~

BAMEH BE-HHUATLEER BAMEER D1, D2, D3

HuyEN—FEE] WE HEA KA S MATSUSHIMA Shiro, MIZUTANI Akihiro

FoRYT ARC_D0OC73220

BRx0BR

BERERHREISROONS . REILE, AE. MEA. SSICEEHABRAEEET S50, REZFOWEANTHLEE
LELNSEBRENS. BER)S—FAYIFOBEREENLET S,

BERONE
AVES T4 ROBEFICELTHY . FEMRENALICET IAERROTFRAAERELTHRNGS —X (BHHER
X)ERENHEETITI,

18R :AorRF 023y (BEOBNEUVFEDER)
2 BE :EANDEHT—IHEEK

37588 ERiEE

6B . FOJLALE2—

779 EH ERiEE

1088 : 7045 LALE1—

11713 88 AR5 E

14588 :95ALE 21—

1588 :F—F LE 21— (2 FfX)

LERDBEIIHETTFETHY. BADHEICLYERESNSBEENH S,

FE-HERE

BICRITLTREERELEBMICED . EI4—F N\ IEBTIYRVLDAEERSES
BEERA

BE-BHATLZOBRERE

HE B SH IR

BHE BEEMIS

SERICET S REIR

- 124=E:

BEFACERVAENSFHTL, BARM, BEMIZHHTIHESRS.
NEEZEEAED=HDHF—F A IEDERF,

QUSATHORRETARAHVaVERBLT, BoEASEITEYERT S,

QEBETH AU EMYBMRLAGEBICOVNT, BNORBICHATERUNDEMRNMOFESEERBLT HETRID
FRAOKFEERTIT S

BROFME(EMER. RELR—FSOREMNS IV HHEE

REERER
BEADFEVIIZDNVTRRL . RELEICEBLEN OB T—ELTEED D,
R

ERTORE 30% FERRET 30% RET—R%F 40%EL, CNOHDEETIEHET 5,

EHE B
AERAAM I E B ITHAL
None during exam period

TE S A RR R

Z0t

DxIhLR—D

FI4RF7 T —
WE BRANER 12:30~14:30, £ L<IE e-mail (L&D T7HRA U TEBEEM




K& :&BER 12:00-13:00

Matsushima: Tuesday 12:30 — 14:30 or Make a appointment by e—mail.
Mizutani: Friday 12:00-13:00

FE-BEIREMEOXE




(D35030060)#B i Hhisk 7S5 =2 %/ ¥ #i[Advanced Urban and Regional Planning]

#HBAXEX4A] g 7S5 =2 5 4% #k[Advanced Urban and Regional Planning]

FrMWES D35030060 E% BE-HHOR O RIRNE EIR
TLREER

E ] AR ERRER N 4~4 Bifr# 2

PR KZERIZHERIE L% HIRE HEER 1~

BRERER BE-BHORATLAFER BRERER D1, D2, D3

HLAHRA—TFEE] B #i—ER, /NEF % ASANO Junichiro, ONO Haruka

FoRYT ARC_D0OC73220

Bx0BE

BERERUBRICE T 2MHA TG RER I RICEIENHEORK, AOBDFCEIEMHENGROBIK, BFDY
A—/\)UEOEEEDBIEDBENSEFTN R EORIR, XG0T —YEL. BRNORFOHREREDINE
LBFEETI, HHITLT. ENORBEBTHIVIHFEMREHREL. FEFREDT—IZH IIMRARETS,

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.

BERORE

HATURX

XHRIRER 1

XHERIREE 2

XkIREE 3

XHRIRER 4

XHRIREE 5

XHRINEE 6

INRR A

9. /NERZE 2

10. /MEAEZE 3

1. INRER 4

12. INBER 5

13. /MR 6

14. IMNRR 7

15. /INERZE 8

INRARICELTIK. BEICK o TIIRRERBE O TDIEENH S,

© N~ wwDN =

1st.week: guidance

2nd. week: data and documents collectionl
3rd. week: data and documents collection2
4th. week: data and documents collection3
5th. week: data and documents collection4
6th. week: data and documents collectionb
7th. week: data and documents collection6
8th.week: case study1

9th. week: case study2

10th week:case study3

11th week:case study4

12th week:case studyb

13th week:case study6

14th week:case study7

15th week:case study8

Regarding on case study, oral presentation could be necessary.

1st.week: guidance
2nd. week: data and documents collectiont
3rd. week: data and documents collection2




4th. week: data and documents collection3
5th. week: data and documents collection4
6th. week: data and documents collectionb
7th. week: data and documents collection6
8th.week: case studyl

9th. week: case study2

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-HERE

BSEHA

M TS T RIS 5

HEWET SRR

EREEL TRV T RO T—) PETNICEET S EIEIBEOPTHRRLET  FLZHEB(EAMILICT
HUHBITEREANDLSICL TS,

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.

SERIBTSMEER

=342

1A RUVBATOEFZEL T RRATOLLVEGE ARG R T OBERNERZETES,
2. P AT RE R E T DB A (T - BER BN B TES,

3. 2IZEDNEBMAANTE FROARMBETRS EATED,

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
RAROFMEEHRR. BELR—FMEORME SUFTHE R
LR—MEEDOAEICK>TREFHET 5.

course evaluation

the result of case study report(100 points)

S: 90 or higher (out of 100 points).

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

B: 700r higher (out of 100 points).

C: 60 or higher (out of 100 points).

course evaluation

the result of case study report(100 points)

S: 90 or higher (out of 100 points).

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

B: 700r higher (out of 100 points).

C: 60 or higher (out of 100 points).

EHS R

LR—TEE

By Report

TE IR

Tt

SEBHYS . HEE:D-708, TBiE:44—6836. E A—)L :asano@ace.tut.acjp
lecturer room

professor Asano:D-708, PHONE44-6836, asano@ace.tut.ac jp




lecturer room

professor Asano:D-708, PHONE44-6836, asano@ace.tut.ac.jp

ITNALR—D

S E B HZ 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
FI4RTI—

- RHHIR EEAER, KA 12:30~13:30

office hour:Tuesdays from 12:30-13:30

office hour:Tuesdays from 12:30-13:30

FE-LEIZAREOHE

C)EECHBERAN - ERHAISEATESIREN -BIESN
BE-HHOATLESLVZOEESFICHTIEELCMBEEEL, TN LEEICHRMISEBSEHREARTE
RERFTTAHIET, REMBROT=-OHDMBTRMEREL, RETEIRINEHITOTTLS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and developed manner

Have advanced knowledge about architecture and civil engineering as well as related fields; and have the practical and creative
skillsto utilize such knowledge for problem solving, understanding the methodology of research, creating original technology, and
integrating all knowledges organically.

F—0—F




(D35030070)3h 38 - {5 5%¢ s i[Advanced Geotechnical Engineering and Hazard Mitigation]

HAAE4A] Hh % - [ 5 4% SR [Advanced Geotechnical Engineering and Hazard Mitigation]

B WE S D35030070 [ BE-#HR BIRBA BEEIN
TLFEER

BEERER %8 EAER K2~2 B 2

b e RERIFEMRRFHET R IRE HRER 1~

BREER BE-BHYRATLEER BAEMER D1, D2, D3

HEHR[IN—7FRE] =¥ $9th, #2@ 3 MIURA Kinya, MATSUDA Tatsuya

>R g ARC_D0C72220

BROB&R

WEXEOLSHEAKFEERTH-OOMEHE T, ANHEFBVCEARRESCERLIRATLERET5-00K
BEHEERWNTENDELLD, COBEROBMIE, EROFEEICDNTEREEDIC, YRATLEBRTH5—DO0E
R BIZTHBIOVTZORMELEREERL, 2RVATLEOBEBZERTEHLIHS.

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.

BERORE

HELE BRAKEICET B K EZBHBES SCEIERERICOVNT, TROEBICOVWTEET S,

1 KERIKREOFHE

2 g K EERE

3 ERERERDOFED N

4 BEVATLLERNEROREE

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-HENE

BEREENBTEEE I 5HLLLIC, RAODABRICOVWTTFRAMNEESEICFELTWAIL,

Review each lecture and prepare for the next class with reference to the textbook.

BSERH

Geologic hazard and mitigation planning (3230 —X)

Geotechnical Analysis

LHEICRTIHMEFER

HIZiL

none

SERICRTIRREFR

I

N/A

ﬁﬁﬁﬁﬁ
MEXRERRMEHELGEEERATLOERLGSZZABLIUEBREROFESTOEKRNGFRCOVWCEREET

%o

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.

RROFMZ(EHRR. BELR—MEORMBLUFlREE

LR—bEZDTLEY, BEGE CHET 5,
S:ERBEBEITRTERLTEY, hOEETE (100 AiEE)A 90 MLl E
AERLBEE 90%ERLTHEY, N DOEEH R (100 MiER)hY 80 MLl E
B:ERK B1Z% 80%:EKLTHY, M OAFHR (100 miFm) A 70 ML
CERBEEE 710%:ERLTEY, HhDOEEHM (100 M)A 60 mLl L

X1=fZL, BEEENEBLIIGEIZIE, R (A~C) DFFHEEENERINET

Report and the presentation based on the report

S: Obtained total points, 90 or higher (out of 100 points).

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

B: Obtained total points, 70 or higher (out of 100 points).

C: Obtained total points, 60 or higher (out of 100 points).




EHE B

LR—TEE

By Report

ERSREM

AL

N/A

Tt

=;# 8 :D-803, TEL:0532-44-6844, k-miura@ace.tut.acjp

A ERE:D-808, TEL:0532-44-6849, t. matsuda@ace.tut.acjp

Miura; Room:D-803, TEL:0532-44-6844, E-mail: k—-miura@ace.tut.ac jp
Matsuda; Room:D—-808, TEL:0532-44-6849, E-mail: t. matsuda@ace.tut.ac jp
DINHLR—D

prepairing

FI4RF 7 —

=B 7KIE R :12:00-14:00

FAE JKEEH :12:00-13:00

Miura; 12:00-14:00 on Wednesday

Matsuda; 12:00-13:00 on Wednesday

FE-BEIREMEOHE

(C)BERABERSH - RRMIERATESREN -RIES
BE-BNWATLESIVZOEESFICEHT IR EGMBEZEEL, TIOoZLHEEICHEMISEBSE-MRRRELE
REMRFTHET, REBRO-OOBMBIMLEMTEREL, RETEDRAEHIZIDTTNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and developed manner

Have advanced knowledge about architecture and civil engineering as well as related fields; and have the practical and creative
skillsto utilize such knowledge for problem solving, understanding the methodology of research, creating original technology, and
integrating all knowledges organically.

*——F

iHE, KF, thig, HhE

Disaster, Earthquake, Geologic Hazards, Numerical Analysis




(D35030080)7K B ¥R 1% T £ 45k [Advanced Water Environment Engineering]

#HBEAFEXAE] KBRS T 4% k[Advanced Water Environment Engineering]

FHHBES D35030080 =48 BE-HHOR  BHWME iR
TLEER

E ] E3] FERFR R 1~1 Bifis 2

PR KZERIZHERIE L% HIRE MNRER 1~

BRERER BE-BHORATLAFER BRERER D1, D2, D3

HLAHRA—TFEE] H# b FEIE MNEE 5, #E A EF INOUE Takanobu, KATO Shigeru, YOKOTA Kuriko

FoRYT ARC_DOC74420

Bx0BE

AL B, IRFATU—CRKE), BRF, BEICETHKREORKOHE, REFEFITOVTLERGCNREESEL,
BEY5.

F E AL RSB OREIC DN TES.
Mg PEZHERANSIRAF AT —OBE BEDRELLEITODVNTES.
B ANGEEDKREICEWTI —ILFRAEDEEMRICOVTEAS.

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

BRREOAR

(F#LE):

ANIHBOREICDOVTER, BRETD.
1NN - EBIS B 1 HKE OFHEFi% (1)
2.1 -EBIZE T HKEDFHEF % (2)
3.5 -HBREDRE - BE (1)

4. A - HBRREORE B8 (2

5. FREMRRICE T F=ERY A

(hnmk) :

BRBE-IRFAT—ERMRELT, UTORABITDONTHES -BRETD
1. Y& - AR

2. BERMBELEKEORRK

3. RIBRIELH K~ DERYHEAHEHI()

4. BIBRELH KA~ DY HEHI2)

5. SEREMRRICM (T -HY A

(/) :
ANEEDKBEICBITAEROCI(—IILFRAEOEEMICDOVTHES - BHRETD.
1. MEHERED-HDEBRF L

2. MBEBHERBED OO I —ILRREF X

3. KIRBICH T MBS RED (1)

4. KRBICE T2 ESED ()

5. SRRBARRICE (T =-EYHEH

GEE)

‘BRI EROVThADOHKEICIVEIMERSIL.
HEDIEBEIANEDLLEENHD.

T. Inoue:

Lecture and discussion about the environment of river and lake will be done.
1. Valuation method of river and lake water quality (1)

2. Valuation method of river and lake water quality (2)

3. Restoration of river and lake environment (1)

4. Restoration of river and lake environment (2)

5. Efforts for solving the problems

S. Kato:




Lecture and discussion about the following contents for coast, ocean and estuary will be done.
1. Materials transport and circulation

2. Present situation of environmental problems and disaster

3. Case study of environmental problem and disaster mitigation (1)

4. Case study of environmental problem and disaster mitigation (2)

5. Efforts for solving the problems

K. Yokota:

Lecture and discussion about the importance of experiment and field measurement will be done.
1. Experimental method for material dynamics investigation

2. Field measurement method for material dynamics investigation

3. Analysis of material dynamics in water (1)

4. Analysis of material dynamics in water (2)

5. Efforts for solving the problems

(Attention)
— Contact one of instructors in advance.
— There are cases where the order of instructors is changed.

FE-HENE

BREOEENABTEZEETHLELIC, REOABITOVTHHEDIERPRAEN, LEORENBTESEICFEEITOC
&.

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.

BS:EHH

HEIZEL

N/A

HHECHETIHERR

HEIZEL

(BENBIIEHLET #E, EHEEHRTS.)

No specific textbook is used.

The resume or related handouts are distributed.

SERIHATSMRER

2L

N/A

b 1:4=E: |

(1) ANHBIZE T2 REBMAELZTOMBREICH T HILZMETTO—FOAEICOVWVTERT S.

(2) IRFaT)—PiEE, BEORE - KEORKETNICERT IHEBBEICH T I2MERNET TA—FOAE, ®EXKIC
DNTEMET 5.

@) ANEEDKBREZELSGHET 50D 74— ILRRAEDEEHICOWNTIERET S.

(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

(38) Understanding methods of measurement and analysis for material dynamics analysis in water

BROFHIEGRYER, RELE—S0ESE LU IR A
(5l 75 i%)
LiR—bk- QBRI L YFHET 5 (BFHEB)

(FFMMmE %)

LTEERBEZEOEREICODVTEHENFHEL, ZOTFHREZREFHELTS.

90 mLIE% S, 80 m LA L 90 mKiF%E A, 70 MLl L 80 mKiE%E B, 60 mLlLE 70 mKRimEC LT 5.
X1-1L, BEEEIFBEBLEEAIZIL X (A~C) D MELELERT 3.

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, S: 90 or higher, A: 80 or higher to lower than 90, B: 70 or higher to lower than 80, C: 60 or higher to lower than 70.

EHS R

ZD1ith

Other

SEXI R EREEM

BHUHBICLH>TELS. (LR—b, OBERME %)
Reports and/or oral examination by each instructor
The detail is decided by each instructor.

T Ot

3 E: D-811, inoue@ace.tut.ac,jp

fNfE%: D-812, s—kato@ace.tut.ac,jp

#&M: D-810, yokota@ace.tut.acjp

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

2L

N/A

AI4RF7 7 —

FEKEER 12:30-13:10, 72120, A—ILE LB ERFICTRERS L.

TNk BEEFRIIE T 5. f2fZL, A—ILELLIEIBEBICTHRERMSI L.

HEH : XBE B 12:00-13:00, 0 fth o) B A BERE % 5.

T. Inoue: Wednesday 12:30-13:10, or at any time (Make appointment by e—mail or in class.)
S. Kato: At any time. (Make appointment by email or in class.)

K. Yokota: Tuesday, 12:00-13:00

SE-BWIEBREDHE

C)EECHBERAN - ERHAISEATELIREN -BIES
BE-BHORATLESIVZOEENFICHT IR ELCBEEEL, ThOoERHEICH HUISEESE-HRMZEA
ERERFTHLT, REMRO-OOBBMTERIMZRIEL, RETEDRAERITOITTIVS,

N/A

F——f

K&, KBE, AL EE B, TXFa7Y, BRAKE, MEBRE, Sl =58

water quality, water environment, river, lake, coast, ocean, estuary, natural disaster, material dynamics, field measurement,
experiment




(D35030090)3% & 3 A7 L - 3@ % F Fi i [Advanced Transportation System and Transport Economics]

#HBEAFEXAE] KBV RAT L @B FE#R[Advanced Transportation System and Transport Economics]

FHHBES D35030090 E% BE-HHOR  BHWME R
TLREER

E ] GIES ERRER K 4~4 Bifr# 2

b e KZERIZHERIE L% HIRE HEER 1~

BAMEH BE-BHOATLFEER BAMEER D1, D2, D3

HUHEN—F R HE {3 K E SHIBUSAWA Hiroyuki, SUGIKI Nao

FoRYT ARC_D0OC73320

Bx0BE

. i, RE BB S ERERICETIBERCHEOLEE-ERFEMRTIHLLLIC. TOXRETSOEX, BXK- 5
BEEOFEFICBETHAEREFITDIT5,

To obtain the advanced knowledge of theories and methods for policies and planning for cities, regions, transportation and
environment.

BROAE

. thigh, KB REBE A SERERICEET LEE. RS RXEEEMEL T RBLFENREFETIHERYANDD
BREETI,

By using books, reports and papers on cities, regions, transportation, environment and infrastructure, students learn the
advanced transportation systems and transportation economics. Discussion between the lecturer and students will be
performed in the lecture time.

FE-HENE

BEREENBTEEE I 5HLLEIC, RAODRBRICOVWTTFRAMNEESEICFELTWAIL,
Review each lecture and prepare for the next class with reference to the textbook.
BSEHRH

RBURATLIE

TREREF

TRBEFRT LA

Transportation System Engineering
Spatial Economics
Spatial Economic System Analysis

HEEETSHREER
BRE L
SEE EERETHEELIT BEIELTIIMERRT D,

Textbooks and scientific papers shall be announced at the start of the class.

SERICHATIMREE
¥zl
N/A
et 154k |
1. #H. i, KE. RIE, S ERERICEATIBR-FEOLEE-BER. HYHZERT D,
2. #m. thig, &, B R ERERICETIRE - HTEORETOERDEZATEMRT D,
3. #hH. thig, E. BE. S ERERICET IR -HEORETOEROAER/ERIZDOT5,
1.To understand the necessity and significance of policy and planning for cities, regions, transportation, environment 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.

BRROFEGEHRR. RELA—MEORDE LU FlEE




BEDOREICEITHERE-RENE(50%) ., LKR—N(50%).
#. thig, RE. BE. S EREROBBHEOHYA. TERETALRDEZAPLARRLGECETIMHE P EED
BEZHET 5,
FHEELE: [RAMICETORRICHELLZEDIZTOE, TROLSICHELEFFET 5.
S: TR LAR—DEF R (100 M) HY 90 mLLE
A:TARMLR—OEFT R (100 S ) HY 80 MLl L
B: TR LR—bDEEF(100 RFER)A 70 UL
C: TR LAR—+DEEH A (100 M) A1 60 MLl L
Home work assignments shall be required. Final reports or examination shall be conducted.
Evaluation criteria

Students who meet required attendance will be evaluated as follows:

S: Total points obtained from exams and/or reports, etc., 90 or higher (out of 100 points).
A: Total points obtained from exams and/or reports, etc., 80 or higher (out of 100 points).
B: Total points obtained from exams and/or reports, etc., 70 or higher (out of 100 points).
C: Total points obtained from exams and/or reports, etc., 60 or higher (out of 100 points).

EHS R

LR—TEE

By Report

SEXIEEREEM

L

N/A

Ot

%38 :D-709, 6963, hiro-shibu@tut.jp
#2K:D-705, 6833, sugiki@ace.tut.acjp

H. Shibusawa:D-709, 6963, hiro—shibu@tut.jp
N. Sugiki:D-705, 6833, sugiki@ace.tut.ac.jp

DINHLR—D
742 http://www.pm.ace.tut.ac,jp/
#2K :https://sites.google.com/site/trlabotut/

H. Shibusawa: http://www.pm.ace.tut.ac.jp/
N. Sugiki: https://sites.google.com/site/trlabotut/

FI4RT7I—
%% . KIEH 9:00-10:00
KR BERERGTE, f12L. BRNERETSH2L,

H. Shibusawa: Thursdays 9:00-10:00
N. Sugiki: At any time. Please contact Sugiki by e-mail in advance.

FE-ZHINFAMEORNE

BE-BHRATLAFER

C)EECHBERAN - ERHAISEATELIREN -BIES
BE-HHIATLESLVZOEESFICHT2EECMBEEEL, TN LEEICARMISESSEHRMARTE
RERFTTAHIET, REMBROT=-HDMBIFTRMEREL, RETEDIRINEHITOTTLS,

Graduate Program of Architecture and Civil Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and developed manner

Have advanced knowledge about architecture and civil engineering as well as related fields; and have the practical and creative
skillsto utilize such knowledge for problem solving, understanding the methodology of research, creating original technology, and
integrating all knowledges organically.




F—7—F

planning process, social & economic evaluation method, forecasting models




(D35030110); #i7 & # 4 si[Management of Technology]

HBEAFEXA] BT & IR 4% R [Management of Technology]

FrMWES D35030110 E% BE-HHOR O RIRNE EIR
TLREER

BEERER GIES ERRER K 3~3 Bifis 2

b e AERTEARRHET R EFERE HEER 1~

BAMEH BE-BHORATLAFER BAMEER D1, D2, D3

HuyEN—FEE] BIR 25 FUJIWARA Takao

FoRYT ARC_D0OC73320

Bx0BE

ERARORRDEELICEHTIHSIFMNTIO—FEEEMRLLTEEL. EANISERAT 2RIEIXEEHRAT
IWOERIZRIL-E S,

PIZIE, FHEEET TORTHHGREEESIRELERREDER - FEEFES,
HEIVTHRMRE~NDEE - HRIZNTTO—FOIEAETES,

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.

BROAR

-2 R E R
-5 EIRE
6-8:UF AT ar DEHE
-1 AT a v iMEFi&
12-15: 06 FHEEH s

BROFBHREFODIFEE - FELHFIL TS,

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-HENE

BEREENBTEEE I 5HLLLIC, RADABRICOVWTTFRAMNEESEICFELTAIL,
Review each lecture and prepare for the next class with reference to the textbook.
E9:EF# B

SEEHR. EEMNP. TEHEER RI ENLTLT—yT S H BRESE

Operations management, Management science, Management science special theory I&II, Entrepreneurship: Application,
Management

LEEIET SR ER
BEHICEMERNT D,

Materials will be delivered in class.




SER-MTIHMEFH

Izl

N/A

ERBER

1)MOT DS LML IRAEH KD

2)YFIF T avxBRELERTES
3)MOT OFEZGRA-FREIRETESD

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

RROFME(EHRR. RELTR—MEoRS)S LU LS

Sl A% LAR—K(100%)

B4

S ERBEEEZTRTGERLTEY, BOLKR—FDAEH A (100 M) A 90 mLlE
A ERBEE 80ERLTHY, BOLR—FDEF A (100 SiEm) A 80 MLl Lk
B: ER B4E% 710%ERLTHY, EDLR—FDEF A (100 SiFm) A 70 MLl E
C: ERB1E% 60mERLTHY, BOLR—FDAEE A (100 SiEm) A 60 AL E

Evaluation method: Reports (100%)

Evaluation criteria:

Ph.D 1st year student

S: Achieved above all goals and obtained total points of reports, 90 or higher (out of 100 points).

A: Achieved 80% of above goals and obtained total points of reports, 80 or higher (out of 100 points).
B: Achieved 70% of above goals and obtained total points of reports, 70 or higher (out of 100 points).
C: Achieved 60 % of above goals and obtained total points of reports, 60 or higher (out of 100 points).
SEHI R ER

LR— TR

By Report

EHIE R

HICRL

N/A

T Ot

Y NHLR—D

YISl

N/A

AI74RTF7—
(FERE I xT)




Anytime if available.

ZE-ZHEIXAREOAE

(B)EffiE -HARELELTOELWMRER A SHE
SELBEME-ARELLTCOEMMN-MEMNETEEZEL, HRICHTIEMMEREEERR -RE-ER-FTETI68EHES
IZ20FTLVS,

(B) Sound ethics and social awareness as advanced-level engineers and researchers

Be conscious of specialized and ethical responsibilities as leading —level engineers and researchers; and have the ability to
discover, set, solve andevaluate technical issues in society

F——F

MOT. U7 WA T ay F—LEBH. eI RE. EEBREX.HEETIL,

Management, MOT, Real options, Game theory, Entrepreneurship, Social engineering, Economics, Industry policy, Quantitive
model




(D35030120) H &2 {t $&ai[Advanced Japanese Culture]

HBEAFEXA] B A 31t 45 5m[Advanced Japanese Culture]

B WE S D35030120 =47 BE-#HHmIR  BIRDA LI
TLRER

BEERER U] EHRBE K2~2 Hius 2

b e AERITEARRHET R EAFERE MRER 1~

BAMEH BE-HHURATLFER BAMEER D1, D2, D3

HEHR[O—7FE $FH BEZ NAKAMORI Yasuyuki

icl

AUV ARC_DOC73220

ERoBH

BADQEER ZMHEMY. BAXLOREEEZS,

ERMRE. RBERH > ABEARHCE BEOXL - XF-BEICDONT, BAEYDREEF >TLRITIELLA
Lo BEOXEOXE, BREENGVED ., BFHSTERINSEREHYZI BN LTHS,

To learn Japanese culture, aesthetics, the artistic view.

BREORE
REL. BRECLDTILELT—2avETA R AV aVITEoTIT,

$£18 HAFUR
F£28~38 bldh
$£4B~58 MWK

F6:H 30N

£758 nE
¥£8E~9E ZENDH
F10E~118 BELER
%1258 EE
F13:8~14:8 L&
%1558 wiE

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-HENE

TXACOBREQEHEZZFIAGEL. BPDEREZL- THET LI,
BETRAREILEZ. BAOMELHEUDITTEZDIEL,
To read a Textbook.

BEHA

AL,

N/A

HEHE1 4 BAREZEZTD ISBN 978-4-7917-

6721-2

EEL HFAX | HiRH e HARE 2013

.2 R4 Nihonbi wo tetsugaku surru ISBN
xEL Kyubun Tanaka | H iRt ] g

HHECETIHESR

AL

N/A

SERICHETIHMERER

¥IZhL,

N/A

145




OEAROEEHICOVWTERET S,

Q@BEARDEMERICOVTERET S,

Q@BARXILIZOVNTDREEFEDH D,

1)To learn Japanese culture

2)To learn Japanese aesthetics

3)To learn Japanese artistic view

BAROHEECEM R, SRELR— S OED)E LUl XHE
RAMIZETOBEEICHELZLDIZDE . £ TOERBEDOERELHRLA—NML>TFHET 5.

S HIRLR—b D E AN 90 5 (100 MiFm) L E
ABAKRLR—E D A% 80 A& (100 i m) LI E
B:HAKLR—b D ShAY 70 55 (100 M) Lk
C:HAKLAR—F D S %A 60 £ (100 SiS) LI E

Evaluation criteria:
Students who attend all classes will be evaluated as follows:

S: Obtained total points of a final report, 90 or higher (out of 100 points).
A: Obtained total points of a final report, 80 or higher (out of 100 points).
B: Obtained total points of a final report, 70 or higher (out of 100 points).
C: Obtained total points of a final report, 60 or higher (out of 100 points).

EMRR

LR—h TR

By Report

EHIE R

HIZiL

N/A

T Ot

L

N/A

IINALR—D

http://las.tut.acjp/ nakamori/index.html
http://las.tut.ac jp/ nakamori/index.html
FI4RTI—
EAXNIZKIEADBRKALT B, ChUNDOBETEEED IMHEHERIET 5, A—LETERISERIHLEHYEHL,

Lunch break on every Thursday

SE-HHIEEMEDOHIE

BE-BHORATLREER

(AMIBLEWLARBMEEERA

ABHESEHMERMAESANSSEMICELZ 5 0—/NILEREERES, AREBRED®E, AHOEUIT DL THIEAIZ
ELARBDRENEEHICDIT TS,

Graduate Program of Architecture and Civil Engineering for Doctoral Degree

(A) Personality and outlook with a broad perspective

Have an international mindset to see human society from various angles with a global perspective; and the ability to consider
the symbiosis between humans and nature as well as publicwelfare with a wide view.

F—0—F

BAXIE., £EH

Japanese Culture Beauty




(D35030130)F 3 3k Frifi[Advanced Werstern Culture]

HBEAFEXA] ¥t 4FiR[Advanced Werstern Culture]

FHHBES D35030130 E% BE-HHOR  BHWME iR
TLFEER

PRE S AR EEERR £3~3 Bl ¥ 2

PR KEFRTHHRRE LR HER HWHRER 1~

BRERER BE-BHORATLEER BARREER D1, D2, D3

HLAHRA—TFEE] 3R % AIKYO Kunihiro

FoRYT ARC_D0OC73220

Bx0EKR

HRIZBTHHFZHREOELREZIFRT S,
(FRXXTHFRMER )
History of the scientific ideas in the ancient world.

BROAE

ERBERBZORRLAIERFYL T - 0—IOBERE - HERERD (A7 OBRTRITAFY. TLFAT—RIIRE
ENBEILFUSTOREHEE REDBRICEIZRECIALGEDRFCEBN-FHEREL-O—T DR FEIM,
COMENHELST, P LR YU RIEBEZAON ., ThERIGERKOMZFIRELI-DTHS, TCTERTE. M
it LR YU RICESRERM N ERNEHEEDELERYIEY. $—E. ERBEOREREBRLTHEL. REOEE

X THFRACDEEEDLIC, BEERATED D,
{#EATF AL Roger French, Ancient Natural History. Routledge, 1994.
AEEFEROMPLEROMEZE ] ZOHELUREHEERICOVNTEET S,
EETFE
(1% 81)

F1EA)VIoT—ar (BRYDIBEERNETDHRA)

% 2 3B Purpose of the Series

% 3 318 Science in Antiquity?

% 4 38 Modern Science 1

% 5 18 Modern Science 2

% 6 3 History and Philosophy

% 7 1B Building Histories 1

% 8 38 Building Histories 2

% 9 38 Building Histories 3

%5 10 38 Intellectual Paternities 1

% 11 58 Intellectual Paternities 2

% 12 38 Selective Survival of Texts

% 13 38 Resources for History 1

% 14 5B Resources for History 2

%158 BAADOFELD

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

o Jdo b, WN




FE-HENE

EROEZNREET T 5LL1LIC, LWAODRRBICOVWTTFAMHARRREFESEICTFEL TSI,

Preparation & review of the text

BS:EH A

HREZITHT HERMLE (HRERE) ZBHELTVSIENEELLY,

BEERH EREXLH

N/A

HHECHETIHERR

L

N/A

SERICHTIMERR

fEATF* AL Roger French, Ancient Natural History. Routledge, 1994.

BT R M BN B

Roger French, Ancient Natural History. Routledge, 1994.

b 1:4=E: |

(MBZERITDODNWTELKERETHIENTED, LEBICTRIEVARME. ZXAZFBHRLTLS,
QBERIZEITHHENEBZDORAICDODVWTIELGRIET 2IENTES, LEBIT. RRALGHROSHFEHEBDOAZDEZA.
HEEHEEETED,

PHZRICETIERMAEZERTLIENTES,

@ERBZEERUFONEZ IOBRICOVTELKERTLHIENTESD,
GHZMBEDEBICOVWTELCEMRTHIENTED, LB HEBRBEOERICHT I ABOEENEXHIZDONT
BETLHILNHXKD,

OV FERICET I EEREICIRIET AL TED, LEHIC. ABIHESEZEEN. BREMNER AN EEMICESZD
ZENTED,

(1)A correct perception of a history of science.

(2)A conprehensive grasp of the origin of scientific ideas in Western Europe.

(3)Understanding of basic terms on a history of scinece.

(4)A correct understanding of a relation between modern science and pre-modern scinece.

(5)A total appreciation of a transition of scientific ideas.

(6)A correct understanding of literature on a history of science.

RO REME(EMRR. RELR—FEORED S LU MR

FHRICEHABREEEL . BIE. BAREETS.

FHEEAE: RAIMICT RTOBRICHELLLOICOE, TROKSICHEEHET S,

SMEEEARESLICREYET,

O5 EXFE Tl --- &1 - 2-SFE B LTI 1 £- BT 2R 1 FRATORERE
SERMBEETRTERLTEY, HhDOTAMLR—FDAEE S (100 SES) A 90 ALl bk
AERBEZEOBERLTEY, MDOTFALR—FDEEHE (100 AiEH) A 80 HLULE
B ERMBEZO%ERLTEY, N DOTAMLKR—FDEF A (100 SiFm)A 70 MLl E
C:ERBEZXOBERLTEY, MOTFRMLR—FDEEA (100 AEH) A 60 AUE

Xt=1-L, BEEENBELIEGAICE, {EEA~C)DFHERENBRINET,

OABRBEETHE -2 E4FE BLATHIRRE2F - B % HEE2. SERAITORBERE
AEFRBEETRTERLTEY, HDOTFRLR—FDEEH (100 SAiFEH) A 80 MLl E
B EREEZEZOWERLTHY, HhDOTFAMLR—rDEE S (100 Aifm) A 65 mLlE
C:ERBEZEOBERLTHEY, MDOTFRAMLIR—FDEEAE (100 A#EH) A 55 ALUE

Evaluation criteria

Students who meet required attendance will be evaluated as follows:

B1-3, M1, D1

S: Total points obtained from exams and/or reports, etc., 90 or higher (out of 100 points).
A: Total points obtained from exams and/or reports, etc., 80 or higher (out of 100 points).
B: Total points obtained from exams and/or reports, etc., 70 or higher (out of 100 points).
C: Total points obtained from exams and/or reports, etc., 60 or higher (out of 100 points).

B4, M2, D2-3

A: Total points obtained from exams and/or reports, etc., 80 or higher (out of 100 points).
B: Total points obtained from exams and/or reports, etc., 65 or higher (out of 100 points).
C: Total points obtained from exams and/or reports, etc., 55 or higher (out of 100 points).

EHHR




LR—hTEHE

By Report

BRI B

EMfEHMORDYICEME (THARRKRIS) TR
Papers(resume)will be distributed.

Z0it

(2L

N/A

DINHLR—D

(2L

N/A

FI4RF 7 —
KIEEB F#% 1 B5~4 05
pm. 1-4(Wednesday)

FE-LEIZAREOHE
L

BE-BHORTLFERR
(ABEVARMEEER S

ABHBEEMBRHTRANSEEAMICLLZ ST O—/NLEREERFS, ABEBREOHE, AHDEAIZ DN THEEIC

ELRBREANEHIZDITTLS,
N/A

Graduate Program of Architecture and Civil Engineering for Doctoral Degree

(A) Personality and outlook with a broad perspective

Have an international mindset to see human society from various angles with a global perspective; and the ability to consider
the symbiosis between humans and nature as well as publicwelfare with a wide view.

F——F
COR ENL

ancient, science, history




(D51010010)Advanced Seminar on Mechanical Engineering 1[Advanced Seminar on Mechanical Engineering 1]

HAAE4A] Advanced Seminar on Mechanical Engineering 1[Advanced Seminar on Mechanical
Engineering 1]

B WES D51010010 E% HEMIsER | BIRDE ME

BEERER FHIEF AR &5 BT 4

b e RERITFEMFRHET L LRRE MHRER 1~

BAMEH B IFEER FAM4ER D1

HEHR[IN—7FRE] S1RHFHFZEE 1kei kyomu lin-S

>R g MEC_DOC71015

BROB&R

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.
BERORE

Content of this class will be set in each laboratory.

FE-HENE

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

ESEH B

Inquire this of your supervisor.

SHEHATIMRER

Inquire this of your supervisor.

SERIHATSMRER

N/A

ERAE

(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.

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

AR i EGEM R, RELR— S OENE S U HEN

The achivement is evaluated based on the results of paper introduction, understanding of papers, answers to questions, and on
the contribution to discussion.

Grade levels are C(60% — less than 70%), B(70- less than 80%), A(80% — less than 90 %) and S(90% or over).
EHE B

HEREB PR ICFABITHREN

None during exam period

EHSRE

None during exam period

Tt

Inquire this of your supervisor.

IINALR—D

N/A

FI4RF 7 —

Contact your supervisor.

ZE-ZHIXAREOHE

(C)BELMBEHEN - RENICERATEEEN-RIES

BHIZELUZOEELFICETIESELMBEEEL, ThorLEEICHERNISEESE-MRBARA EREARET
B5ILT,

RREMRRDT-O DHBIMGRNZREL, EBTEDHENEHIIDITTNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniques for problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner.

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner




F—0—F
Mechanical engineering, Mechanical system design, Materials and manufacturing, System control and robotics, Environment and
energy




(D51010010)Advanced Seminar on Mechanical Engineering 1[Advanced Seminar on Mechanical Engineering 1]

HAAE4A] Advanced Seminar on Mechanical Engineering 1[Advanced Seminar on Mechanical
Engineering 1]

B WES D51010010 E% HEMIsER | BIRDE ME

BEERER FHIEF AR &5 BT 4

b e RERITFEMFRHET L LRRE MHRER 1~

BAMEH B IFEER FAM4ER D1

HEHR[IN—7FRE] S1RHFHFZEE 1kei kyomu lin-S

>R g MEC_DOC71015

BROB&R

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.

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.

BROAE

Content of this class will be set in each laboratory.

Content of this class will be set in each laboratory.

FE-HENE

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

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

ESEH B

Inquire this of your supervisor.

Inquire this of your supervisor.

HHECETIHESR

Inquire this of your supervisor.

Inquire this of your supervisor.

SERICETIHESH

N/A

N/A

b 174=k: |

(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.

(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.

RROFMZ(EHRR. BELR—FMEORMB L UFlREE

The achivement is evaluated based on the results of paper introduction, understanding of papers, answers to questions, and on
the contribution to discussion.

Grade levels are C(60% — less than 70%), B(70- less than 80%), A(80% — less than 90 %) and S(90% or over).

The achivement is evaluated based on the results of paper introduction, understanding of papers, answers to questions, and on
the contribution to discussion.

Grade levels are C(60% — less than 70%), B(70— less than 80%), A(80% — less than 90 %) and S(90% or over).

EHS R

HERHAR S IEAEITHARLY

None during exam period

SEXI R EREEM

None during exam period

None during exam period

Tt

Inquire this of your supervisor.

Inquire this of your supervisor.

DINHLR—D

N/A

N/A

FI4RF T —

Contact your supervisor.

Contact your supervisor.




ZE-ZHEIXAREOAE

BRIZER

(C)BELMBEHEN - RENICERATESEEN-BIERN

BHIZEIUVZOEELRFICETISELMBEEEL ThoLEHICARNIGERSE-MRAAES ERERSTT
LT, RERRO-HDOHBIMNLEHETTZRIEL, EERTEDEEATHICDIFTTINS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniques for problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner.

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F——F

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

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




(D51010020)Advanced Seminar on Mechanical Engineering 2[Advanced Seminar on Mechanical Engineering 2]

HAAE4A] Advanced Seminar on Mechanical Engineering 2[Advanced Seminar on Mechanical
Engineering 2]

B WES D51010020 E% HEMIsER | BIRDE ME

BEERER FHIEF AR &5 BT 1
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BROB&R

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.
BERORE

Content of this class will be set in each laboratory.

FE-HENE

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

ESEH B

Inquire this of your supervisor.

SHEHATIMRER

Inquire this of your supervisor.

SERIHATSMRER

N/A

ERAE

(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.

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

AR i EGEM R, RELR— S OENE S U HEN

The achivement is evaluated based on the results of paper introduction, understanding of papers, answers to questions, and on
the contribution to discussion.

Grade levels are C(60% — less than 70%), B(70- less than 80%), A(80% — less than 90 %) and S(90% or over).
EHE B

HEREB PR ICFABITHREN

None during exam period

EHSRE

None during exam period

Tt

Inquire this of your supervisor.

IINALR—D

N/A

FI4RF 7 —

Contact your supervisor.

ZE-ZHIXAREOHE

(C)BELMBEHEN - RENICERATEEEN-RIES

BHIZELUZOEELFICETIESELMBEEEL, ThorLEEICHERNISEESE-MRBARA EREARET
B5ILT,

RREMRRDT-O DHBIMGRNZREL, EBTEDHENEHIIDITTNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniques for problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner.

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner




F—0—F
Mechanical engineering, Mechanical system design, Materials and manufacturing, System control and robotics, Environment and
energy




(D51010020)Advanced Seminar on Mechanical Engineering 2[Advanced Seminar on Mechanical Engineering 2]

HAAE4A] Advanced Seminar on Mechanical Engineering 2[Advanced Seminar on Mechanical
Engineering 2]

B WES D51010020 E% HEMIsER | BIRDE ME

BEERER FHIEF AR &5 BT 1

b e RERITFEMFRHET L LRRE MHRER 2~

BAMEH B IFEER FAM4ER D2

HEHR[IN—7FRE] S1RHFHFZEE 1kei kyomu lin-S
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BROB&R

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.

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.

BROAE

Content of this class will be set in each laboratory.

Content of this class will be set in each laboratory.

FE-HENE

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

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

ESEH B

Inquire this of your supervisor.

Inquire this of your supervisor.

HHECETIHESR

Inquire this of your supervisor.

Inquire this of your supervisor.

SERICETIHESH

N/A

N/A

b 174=k: |

(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.

(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.

RROFMZ(EHRR. BELR—FMEORMB L UFlREE

The achivement is evaluated based on the results of paper introduction, understanding of papers, answers to questions, and on
the contribution to discussion.

Grade levels are C(60% — less than 70%), B(70- less than 80%), A(80% — less than 90 %) and S(90% or over).

The achivement is evaluated based on the results of paper introduction, understanding of papers, answers to questions, and on
the contribution to discussion.

Grade levels are C(60% — less than 70%), B(70— less than 80%), A(80% — less than 90 %) and S(90% or over).

EHS R

HERHAR S IEAEITHARLY

None during exam period

SEXI R EREEM

None during exam period

None during exam period

Tt

Inquire this of your supervisor.

Inquire this of your supervisor.

DINHLR—D

N/A

N/A

FI4RF T —

Contact your supervisor.

Contact your supervisor.
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BRIZER

(C)BELMBEHEN - RENICERATESEEN-BIERN

BHIZEIUVZOEELRFICETISELMBEEEL ThoLEHICARNIGERSE-MRAAES ERERSTT
LT, RERRO-HDOHBIMNLEHETTZRIEL, EERTEDEEATHICDIFTTINS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniques for problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner.

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F——F

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

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




(D51010050)Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

HAAE4A] Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

B WES D51010050 E% BmMIsER | BRBE ME
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Fonyg COM_DOC71015

BE0E#H

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

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

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

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

BERORE

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.

() If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for

Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.

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.

(k) If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for
Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.
FE-AERE

Review each lecture and prepare for the next class with reference to the textbook.

Review each lecture and prepare for the next class with reference to the textbook.

E9:EF B

N/A

N/A

HHECETIHERR

N/A

N/A

SERIHATSMRER

N/A

N/A

b 1:4=E: |

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

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

RO FEMZE(EHFER. RELR—MEORD)HE LU

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

Grade levels are C(60% — less than 70%), B(70— less than 80%), A(80% — less than 90 %) and S(90% or over).

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

Grade levels are C(60% — less than 70%), B(70- less than 80%), A(80% — less than 90 %) and S(90% or over).

EH B

LR—TEE

By Report

SEHSREM

N/A

N/A

Tt

Contact the educational affairs division for inquiry.

Contact the educational affairs division for inquiry.

DTIHLR—D
N/A

N/A
FI4RT7 7 —

Before/after the class
Before/after the class

ZE-ZHEIXAREOHE




BRIZER

(C)BELMBEHEN - RENICERATESEEN-BIERN

BHIZEIUVZOEELFICETISELMBEEEL ThoLEHICARNIGERSE-MRAAES ERERSTT
BHILT, RERRO-HDOHBIMLHETZRIEL, EERTEDEEATHITDIFTTNS,

(D) A—/N\LISERETESIZa=r—avh
TA—NIVIZERTIHEIBRLREICTF—LELTHALTRYMT ST, BEOEZCHREDRNICKR -HKIET S
Sazh—2avhE, Y—E—,LTF—LDOBEERICHFETESEVEENEFITDOF TS,

(BE) RFOEMPOUSBREOELITHTIRRLDEFRNES N

#HE BE BMEOELOREFIRERL, £EICHI>TERNICHBELFEE T HENEHITDOITTLNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniques for problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner.

(D) Communication skills for global success

Have the communication skills to effectively express one’ s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members, and the high ability to contribute to the goals of the team as a
leader

(E) Inquisitive outlook and skills for continuous learning in response to state—of—the—art technology and changes in the social
environment

Have the skills to investigate the nature of change in society, environment and technology, and voluntarily make plans and
learn throughout one’s life

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members, and thehigh ability to contribute to the goals of the team as a leader
(E) Inquisitive outlook and skills for continuous learning in response to state—of-the—art technology and changes in the social
environment

Have the skills to investigate the nature of change in society, environment and technology, andvoluntarily make plans and learn
throughout one’s life

F——f

Interdisciplinary Research

Interdisciplinary Research
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HBEAFEXA] Ethics for Researchers[Ethics for Researchers]

B WES D51020010 (28 BHIFER BRBEA B
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BE0E#H

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.
BRONE

* 1st week(2020.10.7):Guidance Introduction face to face, 1st module(”Research Misconduct”) in e—learning

* 2nd — 5th week(October 14 — November 4): 2nd — 6th modules in e—learning

- 2nd moudle: “Ethical Issues in the Management of Data in Engineering Research”

- 3rd moudle: “Responsible Authorship”

- 4th moudle: “Ethical Issues in the Peer Review and Publication of Engineering Research”

- 5th moudle: “Collaborative Research in Engineering Fields”

- 6th moudle:” Whistleblowing and the Obligation to Protect the Public”

— 7th moudle: “Managing Public Research Funds”

Submit the e—learning Certificate to the Education Division.

* 6th week(November 11 — November 17): Discussion with supervisor
* 7th week(November 18 2020) : make a final report

FE-HENE

Students will need to refer to their textbook to prepare for and review each lesson.
E9:EF B

Philosophy of Science and Technology, Ethics for Engineers
HHECHETIHERER

N/A

SERICHETIHERR

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)

ERAE
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.
AR ECEM R, SRELR— S OED)E & Ul XHE
[Evaluation method] Final report(100%)
[Evaluation basis]
Those who take and pass the short test after each unit of e—learning contents will be evaluated with following basis.
S: Obtained total points of reports, 90 or higher (out of 100 points).
A: Obtained total points of reports, 80 or higher (out of 100 points).
B: Obtained total points of reports, 70 or higher (out of 100 points).
C: Obtained total points of reports, 60 or higher (out of 100 points).

EHRR

LR— TR
By Report

EHIE R
By report

Tt

N/A
DINHLR—D




N/A

FI4RF 7 —

Before/after the class

FE-LEIZAREOHE

(B)EffiE -HAREBFLLTOELWMBERE S M

EREME-ARELLTHEW-RENEIZEL, HRICHTIRMMBREZRTE -FR-FHEITI68ENHEHICOFTY
%o

(ABIEWLAMEMEEER A

AE#RESEHMBRNERANSZEMICESZ DT O—/\ILERMEERHS, ABEBRLOHE, AHOBUICOVTEZSHE
HEHIZDIFTWNS,

(B) Sound ethics and social awareness as advanced-level engineers and researchers

Be conscious of specialized and ethical responsibilities as advanced-level engineers and researchers; and have the ability to
set, solve and evaluate technical issues in society

(A) Personality and outlook with a broad perspective

Have an international mindset to see human society from various angles with a global perspective; the ability to consider the
symbiosis between humans and nature as well as public welfare

F—o—F
Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export
Control Policy, Copyright, Professionalism
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B WES D51030010 (28 BHIFER BRBEA iR

BAGR=E O FEARE A2~2 BT 2

B RERIFMERHET R LRE MHRER 1~

BRER-ER HHIZER BAESN4ER D1

AL E[IN—FRT] AR FEdE, B3 EES, T E# KAWAMURA Shozo, ADACHI Tadaharu, TAKEICHI
Yoshinori
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BROB&R

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

BXOAE

Prof. S. Kawamura

From 1st to 5th weeks

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 6th to 10th weeks

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 11th to 15th weeks

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.

FE-HENE

Review each lecture and prepare for the next class with reference to the textbook.

BSERH

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

Handouts will be prepared

SERIHTIHERR

N/A

et 154k |

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

RO FEMZE(EHFER. RELR—MEORD)HE LU

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

S: Achieved all goals and obtained total points of reports, 90 or higher (out of 100 points).

A: Achieved 80% of 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, 70 or higher (out of 100 points).
C: Achieved 60% of goals and obtained total points of reports, 60 or higher (out of 100 points).

SEHI R ER

LR—+ TR

By Report

EHIE R

N/A

Tt

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




DINHLR—D

N/A

FI4RF 7 —

Ask us by E-Mail
FE-LEIZAREOHE

C)EELCHHBERAN - ERIAISEATESIREN -BIEAS
BEIZ2ELUZORENFICETIEELMBEBEEL, ThoZ AHEBEICARNISERSE-MRFARTERERS
BIET, RERRO=OHDOMBIMGHMZREL, RETESRNZHICDOTTNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F——F

solid mechanics, vibration engineering, tribology
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B WES D51030020 (28 BHIFER BRBEA iR
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BE0E#H

(Y. Abe)

With the recent development of computers, numerical methods tend to be used in the field of manufacturing processes.
Simulation such finite element simulation is commonly used for process design of metal forming. the objectives of this lecture
is understanding of flow stress, failure, fracture, friction and lubrication in metal forming to use finite element simulation of
metal forming process.

(T. Shibata and M. Nagai)

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)”.

BROAE

(Y. Abe)

(on-demand) 1st week:

1) Simulation in metal forming. Slab method and finite element method.

2) Stress—strain curves: flow stress. Uni—axial tension test. Flow curve.

(on—demand) 2nd week: Stress—strain curves.

1) Effect of temperature, strain rate and hydro static stress. Hot, worm and cold working.

2) Uni—axial compression test.

(on—-demand) 3rd week: Stress—strain curves.

1) Plane strain compression test.

2) Temparature rise during deformation.

(on-demand) 4th week:

1) Plastic anisotropy. r-value, Lankford value. Plastic anisotropy and deep drawing. Plastic anisotropy and yield criteria

2) Failure and fracture of materials. Ductile fracture, Brittle fracture, buckling.

3) Ductile fracture criteria. Cockcroft-Latham ductile fracture criteria. Nakajima test.

(on-demand) 5th week:

1) Formability of sheet metals. Forming Limit Diagram (FLD). Scribed circle method.

2) Buckling of colum.

3) Surface structure and properties.

(on—demand) 6th week:

1) Surface structure and properties.

2) Determination of friction coefficient.

(on—-demand) 7th week:

1) Lubrication.

2) Reynolds equation in metal forming.

(T. Shibata and M. Nagai)

8th week: Introduction of MEMS/NEMS

9th week: Photolithography

10th week: Wet etching and dry etching

11th week: Physical vapor deposition (PVD) and chemical vapor deposition (CVD)
12th week: Plating, electroforming, and bonding process

13th week: Surface micromachining and bulk micromachining

14th week: Microactuators and scaling law

15th week: State—of—the—art in micro/nanomarching technologies

FE-HEBNE

Students are required to prepare and review each lesson.
ES:EF B

(Y. Abe) fundamentals of solid mechanics

(T. Shibata and M. Nagai) Micromachining Engineering

LEHE-HTIHRER




SERIHTIHERR

(T. Shibata and M. Nagai)

Useful information on MEMS technologies can be obtained from the following website; http://www.memsnet.org/mems/
Reference: (1) M.J. Madou, “Fundamentals of Microfabrication, 2nd ed.”, CRC Press, 2002. (2) S. Franssila, “Introduction to
Microfabrication”, John Wiley & Sons, 2004. (3) M. Gad-El-Hak, “The MEMS Handbook, 2nd ed.”, CRC Pr I Llc, 2006.

b 174k |

(Y. Abe)

To understand flow stress, failure, fracture, friction and lubrication in metal forming to use finite element simulation of metal
forming process

(T. Shibata and M. Nagai)

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

RO T EEHRR. BELR—FMEORMS SV MR

(Y. Abe)

Reports : 100%

(T. Shibata and M. Nagai)

Written report : 100%

EHS R

LR—TEE

By Report

TE IR

Tt

Yohei Abe: room D-604, extension number: 6705, e-mail: abe@me.tut.ac jp

Takayuki Shibata: room D-605, extension number: 6693, e—mail: shibata@me.tut.ac jp
Moeto Nagai: room D-607, extension number: 6701, e-mail: nagai@me.tut.ac jp
DINHLR—D

http://plast.me.tut.ac jp/index.eng.html (Y. Abe)

http://mems.me.tut.ac,jp/ (T. Shibata and M. Nagai)

FI4RTI—

SE-HHIEERMEDOHIE

(C)BELRABEREH - ERMITERTESREN -BIES
BEIZ2ESUTORENFICEYT I ELHMFZERL, ThoZ AHERICARNISESSE-MERRAEZREARSTT
HET, RERROOHOBWBIMGHMEZREL, EBRTEDRNEHIIOFTNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F—o—F

Y. Abe: forming processes, solid mechanics, finite element method // T. Shibata and M. Nagai: micro/nanomachining,
MEMS/NEMS
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BROB&R

1. M HE OIER LHEEE (FI)
AEBZIERDEZESSUCEERARIBLTHEELRIZZDBEOMEREMERYIRSEEDIC, #HH OB -181E-
IRIILF—RELHHOME L2 EOBERFREREY TIF. #iEm LO-HOEM LR EEZ A,
2. #EATOEX
RAHOEAETOLR BLURARETOLRORELSLUERAENEZSN, RAZEL. hZ. BRPEZ. LF2BHZF
BLUBHHERREREL TS,

1. Manufacturing and function of materials(izaki)

This subject deals with the manufacturing process of materials and the thin films based on solid state physics and chemical
thermodynamics, and the science and technology for enhancing the performance of materials and the thin films are learned by
understanding the fundamental aspects of the characteristics.

2. Joining process

Students will learn principle and practical technology of advanced joining process and surface modification process. This
subject incorporates the mechanics, solid state physics, chemical thermodynamics, and transport phenomena.
BEORAE

(FoTIUR) 18 HEOEEEMNT 1 — EREAREEICEHSIEEEHZE (FI5)

(AU TIUR) 8 28 HHEOBEELMI 2 — L F2 B AEERVZEETOERERET (FIE)

(RHE) 5 38 : M HOEE LT3 — BEE RO EFRYIESE (BFiR) (FIH)

(FoTRUR) § 4 B #MHOEE LN T4 — EHEADBKYIEE (BRP) (FiF)

(AUTIUR) B 5 B:MEORELMIS — EHEROBRTOLRICLDHEELICH (R (FIF)
(RE)E 6B MHOEEELMI6—SREICHS T2 EZS (FEIL)

(FoTIUR) ETE - MHEOEEELMI7 A RGIZHTHF4E (EWL)

(AUTIUR) F 8B MEOEELNI8—AERIICHE TS RIGEE (HIL)

(HE) 5 98 MEOBELMITO— M FETOER (BEIL)

(@) 5 108 : M HOBEELIT 10—FRE )L (#El)

(AUTIUR) E 11 A EENMILRAUETOER1 —FiR(RH)

(FAoTIUR) & 2B BAMITOER2—N\LIEESTOER (TH)

(HE)E 13 B FEAMI TIOR3 - MFRBEITOER (RH)

() % 14 B EEMIT0ER4-SRBEBETOER (ZH)

(On demand) 1st week: Production and manufacturing of materials1 — Chemical thermodynamics in manufacturing.(Izaki)
(On demand)2nd week: Production and manufacturing of materials 2 — Process design based on thermodynamic (izaki)
(Face—to—face) 3rd week: Production and manufacturing of materials 3 — Solid state physics of inorganic solid (energy
state).(Izaki)

(On demand)4th week: Production and manufacturing of materials 4 — Solid state physics of inorganic solid (crystal).(Izaki)
(On demand)5th week: Production and manufacturing of materials 5 — Preparation and application of inorganic solid.(Izaki)
(Face—to—face) 6th week: Production and manufacturing of materials 6 — Physical chemistry at high temperature.(Yokoyama)
(On demand)7th week: Production and manufacturing of materials 7 — Equilibrium of metallurgcal reaction.(Yokoyama)

(On demand)8th week: Production and manufacturing of materials 8 — Reaction rate of metallurgcal reaction.(Yokoyama)
(Face—to—face) 9th week: Production and manufacturing of materials 9 — Process of iron— and steel-making.(Yokoyama)
(Face—to—face) 10th week: Production and manufacturing of materials 10 = Resource and recycling.(Yokoyama)

(On demand) 11th week: Joining process 1 — Introduction of joining process. (Yasui)

(On demand) 12th week: Joining process 2 — Bulk joining process. (Yasui)

(Face—to—face) 13th week: Joining process 3 — Particle deposition process. (Yasui)

(Face—to—face) 14th week: Joining process 4 — Vapor deposition process. (Yasui)

FE-AERE
RERDOEE . REMNOFENEE,




Review after every class, and read the text before next class.
ESEHE
EEMITOER, REMIE., MRS MBS, HEEN

Joining process, surface process engineering, materials science, Physical chemistry of material, material analysis

HHECETIHESR
BHEERT .
Text will be distributed.
BER1 ®4 Principles of Extractive Metallurgy ISBN 0470115394
EEL Rosenqvist HhiRtt Tapir Academic | HIREE 2006
Press
BER?2 R4 Growth and Transport in Nanostructured Materials: The | ISBN 3319246704
Fundamentals of PVD, CVD and ALD
EEL Angel Yanguas—-Gil | HRt | Springer AR5 2015
BEK3 *4 Solid State Physics ISBN 0123850304
EE4A Giuseppe Grosso, | HiR#t Academic Press HiREE 2013
Giuseppe Pastori
Parravicini
SERICHETIHESH
N/A
b 1:4=E: |

DIERBELEFKEBLTERLTLLIL,

2)ESKIE.EFEE.pH. BRHEEMLTLSIL,

) RIGDTFHEREmEERLTNDIE,

A)ERTHERL. VS A UILEBRELTLNDIE,
B)RBEEIIVIRDERICHATIRBENFEZERLTLNDIE,

) EERLUVEENHETOEADRE, hE, HHEFEHELTNSIL,
7)EEHMOTEHERTEOMIZEBRLTIDIE,
8)TSATDHRELFTDRAEEMRELTINSIL,

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 coating.
7) To understand vacuum technology and concept of mean free path.

8) To understand plasma generation and its application.

RO REME(EMRR. RELR—MEORED S LU MR
SERBEEZTRTGERLTEY, N OLKR—FDAET A (100 S H) A 90 MLk
AEFRBEZOBERLTEY, MDOLAR—rDEETH (100 SHiEA) A 80 MLl E
B:ZERBEZEZ0%ERLTEY, M OLR—FDEEH (100 AFER)MN 70 AUE
C:ERBEZ#O%ERLTEY, MOLR—rDEEE (100 miEm) A 60 mLLE

XI=12L, BEEELBELEGEICE, K (A~C)DFEMEENTRINS,

Each instructor will give students assignments. Average score is used for evaluation.

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

S: Achieved all goals and obtained total points of reports, 90 or higher (out of 100 points).

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, 70 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of reports, 60 or higher (out of 100 points).
(The cconventional evaluation standard of (A — C) is applied for a past fiscal year student.)
EHS R

LR—TEE

By Report

EHSREM

N/A

Tt

1R & {88 (BB 2 D-505,#F 6694,e—mail:m—izaki@me.tut.ac.jp)

L= (B2 D-507,IN4% 6696,e—mail:yokoyama@me.tut.ac.jp)

R HFBA (ERE D-601, %R 6703,e—mail:yasui@tut,jp)




Masanobu Izaki (D-505,ext.6694, e-mail:m—izaki@me.tut.ac.jp)
Seiji Yokoyama (D-507, ext.6696, e—mail:yokoyama@me.tut.acjp)
Toshiaki Yasui (D-601, ext.6703,e—mail:yasui@tut.jp)
DINHLR—D

N/A

FI4RTI—

WD THA, 72120, BRIICA—IL TERTHIE,

Any time, but inform us your visit by e—mail before your visit.
FE-BEIREMEOHE
MEEMTEORIMEAR T HLERGERNEENTED,

BHIFER
(E) BZFDOBEM O KREOEITH T SRR D EFHGHIEE S
#HE BE BEORLOXREZERL, £ECO->TEHEMNICHBELEE T HENEHIZDIT TS,

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

Graduate Program of Mechanical Engineering for Doctoral Degree

(E) Inquisitive outlook and skills for continuous learning in response to state—of—the—art technology and changes in the social
environment

Have the skills to investigate the nature of change in society, environment and technology, andvoluntarily make plans and learn
throughout one’s life

F——

BE. O—T U BRE EER. RATLAMI. BEBRRH. BHhFE

thin solid film, coating, evaporation, activity, spray forming, transport phenomena, thermodynamics
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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.
BROAE

[face to face]1st:Introduction (MIURA)

(Deformation, fracture and microstructural control of materials and the recent related topics)

[on-demand]2nd: Microstructural control and improvement of mechanical property (MIURA)

[on—-demand]3rd: Dynamic recrystallization and microstructural control I (MIURA)

[on—-demand]4th: Dynamic recrystallization and microstructural control I (MIURA)

[on-demand]5th: Static recrystallization and microstructural control (MIURA)

[face to face)6th:Evaluation and analysis of material microstructure 1 (KOBAYASHI)
(Synchortron radiation, Imaging, Tomography)

[on—-demand]7th: Evaluation and analysis of material microstructure 2 (KOBAYASHI)
(Image processing, Modeling)

[on-demand]8th: Evaluation and analysis of material microstructure 3 (KOBAYASHI)
(Orientation analysis)

[on—-demand]9th: Evaluation and analysis of material microstructure 4 (KOBAYASHI)
(Texture analysis)

[face to face]10th: Microstructure of Materials 1 (TODAKA)

(Structure, Lattice Defect)

[on—demand]11th: Microstructure of Materials 2 (TODAKA)

(Phase Diagram, Solidification, Diffusion)

[on—-demand]12th: Microstructure of Materials 3 (TODAKA)

(Deformed Structure, Recovery, Recrystallization, Phase Transformation)
[on—-demand]13th: Strength of Materials 1 (TODAKA)

(Strengthening Mechanism, Heat Treatment and Deformation Process)
[on-demand]14th: Strength of Materials 2 (TODAKA)

(Plastic Deformation and Microstructure)

*x If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for Preventing the
Spread of Corona virus,
the course content and evaluation of achievement are subject to change.

[on-demand] : You can take the class whenever you want.
[face to face) : Regular face to face class.

FE-AENE

Self Preparation and Review are essential.

BS:E# B

B3 D4+ ¥ ENNT (Materials and Processing in Mechanical Engineering), #1438t
B4 MEMSTEM I, BEM FE (Structural Materials), # IR

M1 #EHMREEZE, #FFH%EE S| T 4%5% (Advanced Materials Function Control Engineering)




L= ¥4 N/A ISBN
¥5E EZN I
S F T S ERIR
The text for lecture is distributed.
SEK1 R4 Recrystallization and related annealing phenomena ISBN 978-0-08-
044164-1
xER F.J.Humphreys and | HikRsE Elsevier RS 2004
M.Hatherly
SER?2 B4 Materials Science and Engineering: An Introduction, 8th | ISBN 978-
Edition 0470419977
EEH William D. Callister, | HER# John Wiley and | HiRREE 2009
David G. Rethwisch Sons
BEE3 4 MHOMBETE > - b ISBN 978-
4563067120
EE54 WD. ¥vJR4— (&), | KRt R HER<E 2002
William D.,Jr. Callister
(R%&), A\F% & (¥
ED)
SERICHET A ERIEA
sEE

EZITTITILIZEY—X 2 HEMAR#E, ZER SAEH REBRE, Lt SR EE, ISBN:978-4254236927,
Hi bR 4 : 2000

SEE

ELZTITYTILIEI)—X 3 HHBES], Z2FH5L MEHA BEHERX BPE, HiRtt: Z2E/5, ISBN:978-
4254236934, HikRE:1999

ERER

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

3. Understand mechanisms of dynamic recrystallization and microstructural control for actual applications
4. Understand mechanisms of static recrystallization and microstructural control for actual applications
5. Understand and explain imaging technique by using synchrotron radiation

6. Understand and explain representation of crystallographic orientation

7. Understand and explain relationship between microstructure and properties

8. Propose heat treatment and deformation process for control of microstructure and properties
BRAROFMZECEHRR. BELR—FEORME SV FHHEHE

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.

S: achieve all objectives and total marks of reports and exam. over 90.
A:achieve 7 objectives and total marks of reports and exam. over 80.
B:achieve 6 objectives and total marks of reports and exam. over 70.
C:achieve 5 objectives and total marks of reports and exam. over 60.

SEHI R ER

LR—TEE

By Report

SEXI R EREEM

Professors indicate individually.

Tt

<Miura> miura@me.tut.ac jp

< Kobayashi> m—kobayashi@me.tut.ac jp

todaka@me.tut.acjp

When you take this lecture, please contact with three teachers.

IINALR—D

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

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

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

FI4RTI—

<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.




ZE-ZHEIXAREOAE

BRIZER

(C)BELMBEHEN - RENICERATESEEN-BIERN

BHIZEIUVZOEELRFICETISELMBEEEL ThoLEHICARNIGERSE-MRAAES ERERSTT
LT, RERRO-HDOHBIMNLEHETTZRIEL, EERTEDEEATHICDIFTTINS,

(BE) mRFOEMPOUKBREOELICTHTIRERODEFRMFES N

#H=, BE BEOELOXREEZERL, £EICHOI>TERMICFTELEE T H8EHEHITDIT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniques for problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner.

(E) Inquisitive outlook and skills for continuous learning in response to state—of-the—art technology and changes in the social
environment

Have the skills to investigate the nature of change in society, environment and technology, and voluntarily make plans and
learn throughout one’s life

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

(E) Inquisitive outlook and skills for continuous learning in response to state—of-the—art technology and changes in the social
environment

Have the skills to investigate the nature of change in society, environment and technology, andvoluntarily make plans and learn
throughout one's life

F—0—F

properties, crystal structure, microstructure, heat treatment, mechanical process




(D51030070)Advanced Energy Engineering[Advanced Energy Engineering]

HBEAFEXA] Advanced Energy Engineering[Advanced Energy Engineering]

RIS S D51030070 R4 MMTEER  BRSA  ER
BREREH GIES EAER £4~4 B 2
BREM-EABEF REFRITFHARRHE TR HIRE HRER 1~
BRRR=H BHIYEXR BARER | DI
HLKBO—F &HK 27, hH #HZ, 0E FEE KT SUZUKI Takashi, NAKAMURA Yuji, MATSUOKA Tsuneyoshi,
el To be assigned

e ZAV YA MEC_DOC76025

Bx0BE

The aim of the present lecture is to understand the basic equation governed by the reactive thermo—fluid system (known as
“complex” physics), and how to simplify to predict the phenomena.

BERORE

*Introduction : (2 weeks)

Classification of reactive thermo—fluid system

Analytical concept for multi-phase fluid system

Introduction of basic equation

*Fundamental theory for Non-reacting, multi-phase flow system (4 week)

Physics on surface boundary

Instability analysis

Optical method for visualization

Dynamic behavior of droplets (break up, merging etc)

*Chemical reaction —reactive system without transport effect— (2 weeks)

Overview of fundamental idea of chemical reaction

equilibrium state

reaction rate expression, reaction model (simplified)

*Ignition theory —chemical system with simplified transport effect— (1 weeks)

Frank—Kamenetskii’ s theory

*Premixed flame theory —chemical system with transport effect (1); chemical-controlled— (2 weeks)
Rankine—Hugoniot equation

Premixed flame structure (asymptotic analysis)

*Diffusion flame theory —chemical system with transport effect (2); transport—controlled— (2 weeks)
Mixture fraction analysis

Burke—Schumann flame theory

*Combustion modeling : (2 weeks)

Prediction of regression rate of solid propellant

Fire modeling

*Final Exam (1 week)

FE-HENE

Students MUST be pre—studied the related area, especially for applied mathematics, fluid dynamics and thermodynamics
(advance level is strongly preferred).

ES:EF B

Applied mathematics, fluid dynamics, thermodynamics for advanced level.

Basic combustion (preferred)

HHEHATIMRER
Instructors will provide the materials, if necessary.
SEKA1 E ¥4 The Molecular Theory of Gases and Liquids ISBN
E -] J.0. Hirschfelder, CF. | HKR%t John Wiley and | HRREE 1954
Curtiss, R.B. Bird Sons
BER?2 B4 Combustion Physics ISBN
EEL CK. Law H AR+t Cambridge AR 2006
University Press
SEK3 E ¥4 Combustion Theory ISBN
EE4 F.A. Williams | HER#t | Addison-Wesley | HIBRSE 1985
SERHTIHERR

[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 (perturbation theory) is good to have in your hand
ERAE

The goal is to understand the combustion theory; learn one of effective ways to simplify the complex (multi-scale, multi—
physics) problem.

BRAROFMECEHRR. BELR—FEORME SV HEHE

50%: assignments (several assignments are requested during the term), 50%: final exam.

[Evaluation basis]

Students who attend all classes will be evaluated as follows:

S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).

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

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

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

SEHIRER

EHRERE EE (I mE)

Examination(Face to Face)

eI R

Final exam will be interview style (oral examination): it could be replaced to the written exam based on the judgement by
instructor (mainly number of students are key to this judge)

Student can bring any printed items during the examination.

Detail will be announced in the class.

Tt

N/A

ITNALR—D

N/A

AI4RF7 T —

Anytime when instructor is available: send mail to instructor to book your time for personal meeting

SE-HWIEBREDH G

C)EECHBERAN - ERMAISEATESIREN -RIES

BRIZEIVZOBENFICET IS ETAMBEESL, ThozLEEICABMICEESE-HRFARAERERST
HET, RERRO=HOMBIMGHMZREL, RBETESRNZHIIDOHFTNS,

N/A

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F——F

Reactive thermo—fluid analysis, Multi-scale and multi-physics problem




(D51030080)Advanced Environmental Engineering[Advanced Environmental Engineering]

HBEAFEXA] Advanced Environmental Engineering[Advanced Environmental Engineering]

FHHBES D51030080 =% § BHIFER BRBEA E N

BREREH %8 AR Ri1~1 1ot -4 2

B AERTFARRE T REFRE HBER 1~

BRRR=H BHIFEK BACKSER D1

LB AN—7FRE] WIE FiE, KB BAh, BT SE, #i E5% YANADA Hideki, IDA Akiyoshi,
SEKISHITA Nobumasa, YOKOYAMA Hiroshi

eZAV P MEGC_DOG76025

Bx0BE

IRNF—EREMEICEALT, HISRARAIZOERNORATEIRELRELRITOTHILEZAFELT, 9k, BE
FIREICERYBO - DEBmEKEDERMBAIZDNTES.

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

BRORA

®H

F1EMNSE7E BRIRILX—EHEFZHEERE-BET)

AREFOKRKFEL, ELRA, E—rTASUF, BARKELZECDONT, Z

BENREDOEBRAXOABREBNL, thDZEEFCHELHKE LOM TR

115. COBREEFRELT, AR EEOHHORRABBECEETEIRILEY—
[COVWTHOERBEREFADOEMEMICOVTESR

8 :FLHELKR—

%H#2

F8E~150 HIRILF—HFREGIE -HELL)

NEFEBRZREFRAT HRAE ORI, Hiil ERSLETESLURARED

BIEMTEITICOVT, XBELVREOXEBRXDOANBREREBNL, thOZEEL®

HEHELOMTHBETS. COBEEELT, FEEMOCENFTEICOVTOERER

ERIEDEMEAIZDLNTES.

F16E FLHELKR—K

1st to 7th weeks:(Prof.lida and Prof.Sekishita)

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

8th week: Report and summary

9th to 15th weeks:(Prof.Yanada and Prof.Yokoyama)

Each student is requested to read a few English papers that treat fluid filtration technologies utilizing mechanical phenomena
and numerical simulations of mixing, aeroacoustic and fluid 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 and
aeroacoustic are acquired through this process.

16th week: Report and summary

FE-AERNE

BRL-AXOBNCHELERLELEEZEBTIGEANTREICERD L.

Study the fundamental theories necessary for understanding the technical papers and carefully prepare for the introduction of
the papers.

B9 EHH

RAANZ FHATIE., e HZE. BEREHZE

Hydrodynamics, Instrumentation engineering, Statistical mechanics, Computational fluid dynamics
HHECETIHERR

REBMXEER

English technical papers are used.

SERIHATSMRER

L

N/A

b 14k |

BAEIRIILE—ICBTHERBIFCOVVTERTS.




BAREOEBICOVNTEETS.

RSILE, KRRUBEITOWNT, ERERERMESMEERET 5.
HEREEMNBATERAEDFEEMCOVNT, RBBHLERNEREERETS.
EHEE, BERTIZONT, EFEEREENESREZERT 5.

To understand the fundamentals of renewable energy and theory of wind turbine.

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

AR Ml EGENBRER. RELR— S OENE S U HEN

ST A BRREL AR —MC K YEHE T 5 (HLAR—M%E 100 S S CEHEL, FHEREFERLT D)
Report 100%

EHRR

LR—TEE

By Report

TE RS RREEM

2L

N/A

Tt

e

yanada@me.tut.ac.jp

seki@me.tut.ac,jp

iida@me.tut.ac jp

h—yokoyama@me.tut.ac jp

Contact

yanada@me.tut.ac.jp
seki@me.tut.ac jp

iida@me.tut.ac jp
h-yokoyama@me.tut.ac.jp
ITNALR—D

SREAMZEZE http://aero.me.tut.ac,jp
Proflida: http://aero.me.tut.acjp
FI4RTI—

e-mail THEIZMEHT 5,

Inquire this of the lecturers by e—mail.

SE-HHIEERMEDOHIE

(C)EELMALTHMEN - RENISERTELIERN-AIES

BHI¥ELIUZOBEELFICETIEELMBEEEL, T LEEICHEBNISEES S -MRABARA EREARET
BTLT, REMROT-HDRBINGEMERIEL, RETELHNEHITDTTLS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniques for problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner.

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F——F

IRIIF— BRIE BARE BE, AKIER, KK RAEt, ZHES RIEHEF

Energy, Environment, Wind power generation, Windmill, Atmospheric turbulence, Atmosopheric diffusion, Liquid filtration,
Aerodynamic noise, Numericl simulation




(D51030090)Advanced Systems and Instrumentation Engineering[Advanced Systems and Instrumentation Engineering]

HAAE4A] Advanced Systems and Instrumentation Engineering[Advanced Systems and Instrumentation
Engineering]

FrMWES D51030090 X% W IZEHEK BRBA ER

PR % BARR k2~2 BAr® 2

B NS AERTFARBETRIFRE HRER 1~

BRREEEFI BHIZER BAMER DI

HYHFR[O—TF KN EfF, ET EHE UCHIYAMA Naoki, MASHIMO Tomoaki

#iel

FonrYyLy MEC_DOG75025

BROAW

1)Learns some important methods in signal processing.

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

[On-demand] 1st week: Piezoelectric phenomena

[On—-demand] 2nd week: Piezoelectric equation

[On-demand] 3rd week: Analogy between electric and mechanical systems
[On-demand] 4th week: Simple harmonic motion

[On—-demand] 5th week: Damped harmonic motion

[On-demand] 6th week: Forced harmonic motion

[On-demand] 7th week: Piezoelectric Vibration

Lecturer: Mashimo

(face to face) 8th week: Mathematical programming and application I

(on—demand)  9th week: Mathematical programming and application II

(face to face) 10th week: Mathematical programming and application III

(on—-demand) 11th week: Mathematical programming and application IV

(face to face) 12th week: Mathematical programming and application V

(on—demand)  13th week: Mathematical programming and application VI

(on—demand) 14th week: Mathematical programming and application VII

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

If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for

Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.
If there is any changes about a class schedule, I will inform you on Google Classroom or KYOMU JOHO SYSTEM.

Face to face: Regular face to face class

On—-demand: You can take the class whenever you want.

FE-HENE

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

1. Advanced signal measurements engineering

2. Advanced systems engineering

HHEETSMRER

Handouts will be provided.

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

BER1 B4 Frontiers in Computing Technologies for Manufacturing | ISBN 978-1-84628-
Applications 954-5
EE54 Yoshiaki Shimizu, | iRt Springer HIRE 2007
Zhong Zhang, Rafael
Batres
BER?2 B4 Nonlinear Control of Engineering Systems: A | ISBN 0-8176-4265—
Lyapunov—Based Approach X
£E54 W.E.Dixonetal. | HER#E [ Birkhauser HIRSE 2003
SER3 B4 Nonlinear Systems, 3rd Ed. ISBN 0-13-067389-
7




| #E® [ H K Khali | HRR#t | Prentice Hall | iR | 2002

SERICHATIMREE

N/A

e 154k |

1)Learn the advanced signal processing methods and knowledge
2)Expected to understand analysis of nonlinear systems.

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

BRROFlEGEHRR. RELA—MEORDE LU FlEE

The final grade will be determined by report assignments of two lecturers (Each ratio is 100/2 %).

Basically, students are expected to attend all courses.
The credit of this course is given if the score of the above reports is 60% or over.
Grade levels are C (60% — less than 70%), B (70 - less than 80%) and A (80% — less than 90%) and S (90% or over).

EHRR
HEREARA RIS (XA BTN
None during exam period
EHIE R

N/A

Ot

Mashimo

E-mail: mashimo@me.tut.acjp
Uchiyama

E-mail: uchiyama@me.tut.ac.jp

DINHLR—D

N/A

FI4RTI—

Mashimo(Contact by e-mail first.)
Uchiyama(Contact by e-mail first.)

FE-ZHINFAMEORNE

BHIFPER

C)EELCHHBEMRAN - ERIAIEATESIREN BIEAS

BEIZ2ELUZORENFICETIEELMBEEEL, Thoz GERICAMNISEESEMRRARAERERSET
BIET, RERRO=HDOMBIMTHMZREL, RETESRNZHIZDOTTNS,

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F——

Piezoelectric phenomena, Nonlinear systems, Systems engineering




(D51030100)Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

HBAAMEX4A] Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

B WES D51030100 (28 BHIFER BRBEA iR
BAGR=E #®H FEARE A3~3 BT 1
B RERIFMERHET R LRE MHRER 2~
BRER-ER HHIZER BAESN4ER D2
HEFEN—FERT] S1RHHFEE, HIFEELEIZE K 1kei kyomu Iin—S, kyoumu iinkai fukuiintyou
Fonyg COM_DOC71025

BE0E#H

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

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

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

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

BERORE

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.

() If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for

Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.

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.

(k) If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for
Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.
FE-AERE

Review each lecture and prepare for the next class with reference to the textbook.

Review each lecture and prepare for the next class with reference to the textbook.

E9:EF B

N/A

N/A

HHECETIHERR

N/A

N/A

SERIHATSMRER

N/A

N/A

b 1:4=E: |

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

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

RO FEMZE(EHFER. RELR—MEORD)HE LU

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

Grade levels are C(60% — less than 70%), B(70— less than 80%), A(80% — less than 90 %) and S(90% or over).

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

Grade levels are C(60% — less than 70%), B(70- less than 80%), A(80% — less than 90 %) and S(90% or over).

EH B

LR—TEE

By Report

SEHSREM

N/A

N/A

Tt

Contact the educational affairs division for inquiry.

Contact the educational affairs division for inquiry.

DTIHLR—D
N/A

N/A
FI4RT7 7 —

Before/after the class
Before/after the class

ZE-ZHEIXAREOHE




BRIZER

(C)BELMBEHEN - RENICERATESEEN-BIERN

BHIZEIUVZOEELFICETISELMBEEEL ThoLEHICARNIGERSE-MRAAES ERERSTT
BHILT, RERRO-HDOHBIMLHETZRIEL, EERTEDEEATHITDIFTTNS,

(D) A—/N\LISERETESIZa=r—avh
TA—NIVIZERTIHEIBRLREICTF—LELTHALTRYMT ST, BEOEZCHREDRNICKR -HKIET S
Sazh—2avhE, Y—E—,LTF—LDOBEERICHFETESEVEENEFITDOF TS,

(BE) RFOEMPOUSBREOELITHTIRRLDEFRNES N

#HE BE BMEOELOREFIRERL, £EICHI>TERNICHBELFEE T HENEHITDOITTLNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniques for problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner.

(D) Communication skills for global success

Have the communication skills to effectively express one’ s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members, and the high ability to contribute to the goals of the team as a
leader

(E) Inquisitive outlook and skills for continuous learning in response to state—of—the—art technology and changes in the social
environment

Have the skills to investigate the nature of change in society, environment and technology, and voluntarily make plans and
learn throughout one’s life

Graduate Program of Mechanical Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members, and thehigh ability to contribute to the goals of the team as a leader
(E) Inquisitive outlook and skills for continuous learning in response to state—of-the—art technology and changes in the social
environment

Have the skills to investigate the nature of change in society, environment and technology, andvoluntarily make plans and learn
throughout one’s life

F——f

Interdisciplinary Research

Interdisciplinary Research




(D51030110)Advanced Mechatronics[Advanced Mechatronics]

HBEAFEXA] Advanced Mechatronics[Advanced Mechatronics]

B WES D51030110 (28 BHIFER BRBEA iR
BAGR=E O FEARE K2~2 BT 2
B RERIFMERHET R LRE MHRER 1~
BRER-ER HHIZER BAESN4ER D1
HLK A O—7FERE] EBE B ES ), &K BKER SATO Kaiji, SANO Shigenori, TAKAGI Kentaro
Fonyg MEC_DOC75025

BE0E#H

AEEBLEBIETHILICEOT, EEANNOIROERLLEDAN=X L, THF2IT—4, sHAIGIEHETOEREMEE&IZD
I1%.

Students will acquire the basic knowledge of mechanisms, actuators, measurement and control methods which are fundamental
and useful for advanced mechatronics by taking this course.

BERORE

UTEFELTLS.

£ 18 FHMRBFHOLHOOETIVY
F 28 SRATLRE

%38 ETIEE

FE 4B NSA—E—RE

$58 ETIRI

568 AT —/NCAREHTE
718 ETIVICEDLGIERERE

F 8B LR—R

F£9E BHEEHXTLA)
F108 BEEERATL(2)

F 118 BEEBCRTL)

B 128 HEEHRTLALS)
%138 HEEHIRTLAB)

F 148 BEEERXTL(6)
#1588 BEEHMRTL(7)

The following contents are provided;
1st week: Modeling for control system
2nd week: System identification

3rd week: Model Structure

4th week: Parameter identification

5th week: Validation

6th week: Obsever and State Estimation
7th week: Control system design based on model
8th week: Reporti

9th week: Precision Motion System(1)
10th week: Precision Motion System(2)
11th week: Precision Motion System(3)
12th week: Precision Motion System(4)
13th week: Precision Motion System(5)
14th week: Precision Motion System(6)
15th week: Precision Motion System(7)

FE-HENE

BIDBEANBZE/ETHLLLIC, TORDOABITOVTTHRRAMNEESEICFETHIL
Read the handouts before and after the lecture.

BSEHRH

B MmHoAER, #EF IS, HEHER, AHO=IX

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

BEHEERT D

Handouts will be prepared.

SERICRTIMREFR

2L

N/A




ERAE

(1) B EMREICH TR EROFEENRNERRA A ETERETS

(2) ORYrD LR T LREDEHEFERT D

(1) Understand characteristics of components and their effective use in precision motion mechanisms
(2) Understand the basic of system identification

RO FEMZE(ENFER. RELR—MEORDS LU

LR—Z&>T 100%:HE T 2

S:90 R E
A:80 R E
B:65 mLlE
C:55 mLlE
Report (100 %)

S:Score of the report is 90 or higher.
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.
EHRR

LR—TEE

By Report

TE RS RREEM

L

N/A

T Ot

{Ef%&iE —, D-408, 6676, sato@me.tut.acjp
{£B7:%8ll, D-407, 6677, sano@me.tut.acjp

Kaiji Sato, D-408, 6676, sato@me.tut.acjp
Shigenori Sano, D-407, 6677, sano@me.tut.acjp

DINHLR—D

HIZRL

N/A

FI4RF 7 —

e-mail [ZT, BERFEREZITEEHES
Contact the professors by e—mail first.

SE-BWIEBREDHE

C)EECHBERAN - ERHAISEATESIREN -RIESN
BRIZEICZOMENFICET I ELAMBEESL, Thoz LERICABMICEESE-HRFRRAERERS
HET, RERRO=HOMBIMGHMZREL, RBETESRNZHIIDOTTNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated and progressive manner

Have advanced knowledge about mechanical engineering and related fields, and have ability to create and practice original
techniquesfor problem solving by acquiring the research and development methodology that combines such knowledge in an
extensive and organic manner

F——

AHPAZHR, FI, £, FOFIT—4, B, B 2T L

Mechatronics, Control, Sensor, Actuator, Mechanism, Mechanical system




(D52010020)Seminar on Electrical and Electronic Information Engineering 2[Seminar on Electrical and Electronic Information
Engineering 2]

HEA[HE4] Seminar on Electrical and Electronic Information Engineering 2[Seminar on Electrical and
Electronic Information Engineering 2]
R ES D52010020 =84 BER-EFIER BRZA DA
IZ¥EK
BRENFEH FHIESE REAER & BT ¥ 4
B E KERIEZHERE TR ERE HRER 1~
PR ER-BFREHRIFEKR BARR4EER D1
By R [O—7F &K S2RHFEEE 2kei kyomu lin-S
FoY g ELC_DOC71015
ERxoER

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.

BRORA

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.

FE-HENE

N/A

ESEH B

N/A

HHEHATIMRER

Textbook or material will be made available from the supervisor. To be announced by individual supervisors.
SERICRTIMREFER

N/A

ERAE

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.
BRAROFMECEHRR. BELR—FEORME SV HEHE
Coursework, presentation and/or report.

Grades: S: 90-100, A:80-89, B:70-79, C:60-69

EHS R

HERHAR IS IEAEITHARLY

None during exam period

SEXI R EREEM

N/A

Tt

N/A

DINHLR—D

N/A

FI4RTI—

N/A

FE-BRIEEMEOHG

(C)BELRABEREH - ERMITERATESREN -BIES

B BFRBRIZEIVTOREESHICHTIEELRBEESL, Tho LHEREICHERMISESSE-MERREA X
RERBFTHILT, BERRO-OOBBMLGEMEREL, RETED

BENEHITDIT TS,

(D) A—/\IZERTEDIZA=r—2avh
TO—VIZELTRHRMEZLRBEICF—LELTHALTRYHAL H T, BOOZEXOHREZNRNICKRE - RIET S
Sazy—avhe, V-F—tLTF—LDBEREMICEETZSE L ENE

H(ZD1F TS,

(E)&FOEMOURRIREDOEILIHT SRR EFRHFEE S

#He BE BifEORLOXREZERL, £ECO->TEEMNIHBELEE T HENEHIZDIT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner




Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’ s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

(E) Inquisitive mind and continuous learning skill for changes in the state—of—the—art technology and in the social environment
Have the skills to voluntarily make plans and learn throughout one’ s life in response to changes in society, environment and
technology

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

(E) Inquisitive mind and continuous learning skill for changes in the state—of—the—art technology and in the social environment
Have the skills to voluntarily make plans and learn throughout one’s life in response to changes in society,environment and
technology

F——F




(D52010020)Seminar on Electrical and Electronic Information Engineering 2[Seminar on Electrical and Electronic Information
Engineering 2]

HEA[HE4] Seminar on Electrical and Electronic Information Engineering 2[Seminar on Electrical and
Electronic Information Engineering 2]
R ES D52010020 =84 BER-EFIER BRZA DA
IZ¥EK
BRENFEH FHIESE REAER & BT ¥ 4
B E KERIEZHERE TR ERE HRER 1~
PR ER-BFREHRIFEKR BARR4EER D1
By R [O—7F &K S2RHFEEE 2kei kyomu lin-S
FoY g ELC_DOC71015
ERxoER

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.

BRORA

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.

FE-HENE

N/A

ESEH B

N/A

HHEHATIMRER

Textbook or material will be made available from the supervisor. To be announced by individual supervisors.
SERICRTIMREFER

N/A

ERAE

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.
BAROHEECEM R, SRELR— S OED)E &V IR HE
Coursework, presentation and/or report.

Grades: S: 90-100, A:80-89, B:70-79, C:60-69

EHS R

HERHAR IS IEAEITHARLY

None during exam period

SEXI R EREEM

N/A

Tt

N/A

DINHLR—D

N/A

FI4RTI—

N/A

FE-BRIEEMEOHG

BR-ETFERIFER

(C)EELMALTHMEN-RENICSERTELIERN-AIES
BR-EFERIFZFSSIVCZOBEELSFICEATIBELMBEEEL, T LEBEICHERMIGEEIE-ARRAKEAE
WERFTHIET, FEMBROF-OOMBILTHMTZRIEL, EBTELRENEHITDOITTS,

(D)7 B—/\LIZEBETESIZI2a = —avh
TR—NIVIZEETIHEN X FBICF—LELTIFRALTRVMAD ST, BoNEZPHREENREMICKIT-HKIET S0
Sazh—2avhé V-l TF—LOBEERICEETESR L EENTRENEZIIDITTLS,

(BE) mRFOEMPOUKBEOEISHTIRERLEFRMFES N

#H=, BE BEOELOXREEERL, £EICHOI>TERMICFTELEE T H8EHEHITDITTVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical




and creative skills to utilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’ s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

(E) Inquisitive mind and continuous learning skill for changes in the state—of-the—art technology and in the social environment
Have the skills to voluntarily make plans and learn throughout one’ s life in response to changes in society, environment and
technology

Graduate Progaram of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

(E) Inquisitive mind and continuous learning skill for changes in the state—of—the—art technology and in the social environment
Have the skills to voluntarily make plans and learn throughout one’s life in response to changes in society,environment and
technology

F——F




(D52010030)Seminar on Electrical and Electronic Information Engineering 3[Seminar on Electrical and Electronic Information
Engineering 3]

HEA[HE4] Seminar on Electrical and Electronic Information Engineering 3[Seminar on Electrical and
Electronic Information Engineering 3]
R ES D52010030 =84 BER-EFIER BRZA DA
IZ¥EK
BRENFEH FHIESE REAER & BT ¥ 1
B E KERIEZHERE TR ERE HRER 2~
PR ER-BFREHRIFEKR BARR4EER D2
By R [O—7F &K S2RHFEEE 2kei kyomu lin-S
FoY g ELC_DOC71015
ERxoER

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.

BRORA

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.

FE-HENE

N/A

ESEH B

N/A

HHEHATIMRER

Textbook or material will be made available from the supervisor. To be announced by individual supervisors.

SERICRTIMREFER

N/A

ERAE

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.
BRAROFMECEHRR. BELR—FEORME SV HEHE
Coursework, presentation and/or report.

Grades: S: 90-100, A:80-89, B:70-79, C:60-69

EHS R

HERHAR IS IEAEITHARLY

None during exam period

SEXI R EREEM

N/A

Tt

N/A

DINHLR—D

N/A

FI4RTI—

N/A

FE-BRIEEMEOHG

(C)BELRABEREH - ERMITERATESREN -BIES

B BFRBRIZEIVTOREESHICHTIEELRBEESL, Tho LHEREICHERMISESSE-MERREA X
RERBFTHILT, BERRO-OOBBMLGEMEREL, RETED

BENEHITDIT TS,

(D) A—/\IZERTEDIZA=r—2avh
TO—VIZELTRHRMEZLRBEICF—LELTHALTRYHAL H T, BOOZEXOHREZNRNICKRE - RIET S
Sazy—avhe, V-F—tLTF—LDBEREMICEETZSE L ENE

H(ZD1F TS,

(E)&FOEMOURRIREDOEILIHT SRR EFRHFEE S

#He BE BifEORLOXREZERL, £ECO->TEEMNIHBELEE T HENEHIZDIT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner




Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’ s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

(E) Inquisitive mind and continuous learning skill for changes in the state—of—the—art technology and in the social environment
Have the skills to voluntarily make plans and learn throughout one’ s life in response to changes in society, environment and
technology

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

(E) Inquisitive mind and continuous learning skill for changes in the state—of—the—art technology and in the social environment
Have the skills to voluntarily make plans and learn throughout one’s life in response to changes in society,environment and
technology

F——F




(D52010030)Seminar on Electrical and Electronic Information Engineering 3[Seminar on Electrical and Electronic Information
Engineering 3]

HEA[HE4] Seminar on Electrical and Electronic Information Engineering 3[Seminar on Electrical and
Electronic Information Engineering 3]
R ES D52010030 =84 BER-EFIER BRZA DA
IZ¥EK
BRENFEH FHIESE REAER & BT ¥ 1
B E KERIEZHERE TR ERE HRER 2~
PR ER-BFREHRIFEKR BARR4EER D2
By R [O—7F &K S2RHFEEE 2kei kyomu lin-S
FoY g ELC_DOC71015
ERxoER

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.

BRORA

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.

FE-HENE

N/A

ESEH B

N/A

HHEHATIMRER

Textbook or material will be made available from the supervisor. To be announced by individual supervisors.

SERICRTIMREFER

N/A

ERAE

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.
BAROHEECEM R, SRELR— S OED)E &V IR HE
Coursework, presentation and/or report.

Grades: S: 90-100, A:80-89, B:70-79, C:60-69

EHS R

HERHAR IS IEAEITHARLY

None during exam period

SEXI R EREEM

N/A

Tt

N/A

DINHLR—D

N/A

FI4RTI—

N/A

FE-BRIEEMEOHG

BR-ETFERIFER

(C)EELMALTHMEN-RENICSERTELIERN-AIES
BR-EFERIFZFSSIVCZOBEELSFICEATIBELMBEEEL, T LEBEICHERMIGEEIE-ARRAKEAE
WERFTHIET, FEMBROF-OOMBILTHMTZRIEL, EBTELRENEHITDOITTS,

(D)7 B—/\LIZEBETESIZI2a = —avh
TR—NIVIZEETIHEN X FBICF—LELTIFRALTRVMAD ST, BoNEZPHREENREMICKIT-HKIET S0
Sazh—2avhé V-l TF—LOBEERICEETESR L EENTRENEZIIDITTLS,

(BE) mRFOEMPOUKBEOEISHTIRERLEFRMFES N

#H=, BE BEOELOXREEERL, £EICHOI>TERMICFTELEE T H8EHEHITDITTVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical




and creative skills to utilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’ s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

(E) Inquisitive mind and continuous learning skill for changes in the state—of-the—art technology and in the social environment
Have the skills to voluntarily make plans and learn throughout one’ s life in response to changes in society, environment and
technology

Graduate Progaram of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

(E) Inquisitive mind and continuous learning skill for changes in the state—of—the—art technology and in the social environment
Have the skills to voluntarily make plans and learn throughout one’s life in response to changes in society,environment and
technology

F——F




(D52010050)Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

HAAE4A] Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

Er IS D52010050 E% BER-EFFEHR BRLA e
TITHHEK

BEERER %8 EAKE A 3~3 BT 1

b e RERIFEMRRFHET R IRE HRER 2~

BAMEH ES-BFRERIFER FAM4ER D2

HUFR[O—<FRE] S2RHHFEE, HIFEEREIEE R 2kei kyomu lin-S, kyoumu iinkai fukuiintyou

e ZAV YA COM_DOC71015

BROB&R

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.

BROAE

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

Lecture 2 —— 16:

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

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

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

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

FE-HENE

N/A

ESEHE

Specialized and general subjects in each course.

LHEICRTIHMEFER

N/A

SERICRTIRREFR

N/A

ERAE

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.

RROFMZ(EHRR. BELR—MEORMBLUFlREE

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.

Grades: S: 90-100, A:80-89, B:70-79, C:60-69

EHRR

HEREARA RIS (XA BTN

None during exam period

TE RS RREEM

N/A

T Ot

N/A

DINHLR—D

N/A

FI4RTI—




N/A
ZE-ZHEIXAREOAE

BR-ETERIFER

(C)BELMBEHEN - RENICERATESEEN-BIERN
BREFERIZS SV ZOBEELFICATISELMBEZEEL, ThoZ LHEBICHRMICEESE-AERESE
WERBTHILT, REBRO-HOMBIMNLERMEEIEL, EETETLENETHITDFTLS,

(D) A—/N\LISERETESIZa=r—avh
TA—NIVIZERTIHEIBRLREICTF—LELTHALTRYMT ST, BEOEZCHREHDRNICKR -HKIET S
Sazh—2avhE, V- F =L TF—LOBEERICTESTELBVEENZREANEFITDT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’ s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

Graduate Progaram of Engineering of Electrical and Electronicinformation Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

F—0—F




(D52020010)Ethics for Researchers[Ethics for Researchers]

HAAE4A] Ethics for Researchers[Ethics for Researchers]

B WE S D52020010 E» BEX-BEFEHR BROA BME
IRHER

BEERER E3E EARKE K 1~1 B 1

b e AERTEARRHET R EFERE HEER 1~

BAMEH BR-EFERIPER FAM4ER D1

HuHRO—<FELE] HFEBELEIEZER, AP =8B kyoumu iinkai fukuiintyou, TANAKA Saburo

e ZAV P COM_DOC51005

Bx0BE

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.
BERORE

* 1st week(2020.10.7):Guidance Introduction face to face, 1st module(”Research Misconduct”) in e-learning

* 2nd — 5th week(October 14 — November 4): 2nd — 6th modules in e-learning

- 2nd moudle: “Ethical Issues in the Management of Data in Engineering Research”

- 3rd moudle: “Responsible Authorship”

— 4th moudle: “Ethical Issues in the Peer Review and Publication of Engineering Research”

- 5th moudle: “Collaborative Research in Engineering Fields”

- 6th moudle:” Whistleblowing and the Obligation to Protect the Public”

- 7th moudle: “Managing Public Research Funds”

Submit the e—learning Certificate to the Education Division.

* 6th week(November 11 = November 17): Discussion with supervisor
* 7th week(November 18 2020) : make a final report

FE-HENE

Students will need to refer to their textbook to prepare for and review each lesson.
ES:EF B

Philosophy of Science and Technology, Ethics for Engineers
HHECETIHERR

N/A

SERICHETIHERR

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)

e 1245 |

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.
RAROFMEEHRR. BELR—FMEORM S SV EE R
[Evaluation method] Final report(100%)
[Evaluation basis]
Those who take and pass the short test after each unit of e—learning contents will be evaluated with following basis.
S: Obtained total points of reports, 90 or higher (out of 100 points).
A: Obtained total points of reports, 80 or higher (out of 100 points).
B: Obtained total points of reports, 70 or higher (out of 100 points).
C: Obtained total points of reports, 60 or higher (out of 100 points).

EHRR
LR—TEE
By Report

TE RS RREEM
By report
TDfth

N/A




DINHLR—D

N/A

FI4RF 7 —

Before/after the class

FE-LEIZAREOHE

(B)EffiE -HAREBFLLTOELWMGERE M

FHREME-ARELLTHEN-RENEIZEAL, HRICEBTARMMNRBEERE -BR-FHETIEEHEEICDOFTL
%o

(ABIEVARMEEERA

AE#RESEHMBRNERANSZEMICESZ DT O—/\LERMEEHS, ABEBRLOHE, AHOBUICOVTEZ SR
HEHIZDOFTLNVS,

(B) Sound ethics and social awareness as advanced-level engineers and researchers

Be conscious of specialized and ethical responsibilities as advanced-level engineers and researchers; and have the ability to
set, solve and evaluate technical issues in society

(A) Personality and outlook with a broad perspective

Have an international mindset to see human society from various angles with a global perspective; the ability to consider the
symbiosis between humans and nature as well as public welfare

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




(D52030010)Advanced Electronic Materials 1[Advanced Electronic Materials 1]

HBAAMEX4A] Advanced Electronic Materials 1[Advanced Electronic Materials 1]

B WE S D52030010 284 BEXR-ETEHR BRQA R
TITHHEK

BEERER ATER EARR K 4~4 B 2

b e RERIFEMRRFHET R IRE HRER 1~

BAMEH ES-BFRERIFER FAM4ER D1

HuyEN—FEE] WNHE @A, hft #—, A+ Bl UCHIDA Hironaga, NAKAMURA Yuichi, KAWAMURA Go

FoRYT ELC_DOC72025

BRx0BR

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.

BERORE

1. 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.

2. Caloritronics
You will learn about materials processing and thermoelectric conversion.
1) thermodynamics, 2) processing and 3) thermoelectrics

FE-HENE

BS:EHH

LHEICRTIMEFER

Lecture materials will be distributed.
SERICRTIMREFER

et 154k |

It aims at acquiring the broad knowledge of research and development by learning about the recent research and development
in various fields.

BRROEMEZGENRR. BELA— S OES)S LU EXE

The reports or tests will be set in each categories.

The result is evaluated from the sum of those marks.

Grades: S: 89-100, A:80-90, B:70-79, C:60-69.

SEHI R ER

HEREAR R ICT T BT AL

None during exam period

TE IR

Tt

Spin electronics: Hironaga Uchida: uchida@ee.tut.ac jp

Caloritronics: Yuichi Nakamura: nakamura@ee.tut.ac jp
: Go Kawamura: gokawamura@ee.tut.ac,jp

DxIhLR—D
FI4RF7 T —

Please make an appointment via e—mail.

SE-HHIEERMEDOHIE




I spin electronics, processing, thermoelectrics.




(D52030020)Advanced Electronic Materials 2[Advanced Electronic Materials 2]

HAAE4A] Advanced Electronic Materials 2[Advanced Electronic Materials 2]

B WE S D52030020 284 BEXR-ETEHR BRQA R
TITHHEK

BEERER %8 EAKE K3~3 B 2

b e RERIFEMRRFHET R IRE HRER 1~

BAMEH ES-BFRERIFER FAM4ER D1

AuHZER[A—FERIT] WNE [E4, IREP 8498, Mn#E 3= MATSUDA Atsunori, HATTORI Toshiaki, KATOH Ryo

e ZAV P ELC_DOC72025

BRx0BR

Learn basic and advanced research fields in materials electronics for photonics, ionics, sensing materials, and so on.
BXOAE

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

Ion recognition reagents: Development of anion recognition reagent by using hydrogen bonding, and Development of moisture
sensing in oil

Sensing materials: Basics of advanced functional materials and its applications for sensing methods.

FE-HERE

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.

BSERH

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

Papers(resume) will be distributed.

SERIHTIHERR

N/A

e 1Ak |

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.

BARO i ECEM R, SRELR— S OED)B Ul XHE
Total point is calculated on the basis of contents of presentaions and discussion on the themes given by each professor.
EHE B

HEREB PRI ABITHREN

None during exam period

SEHSREM

None during exam period

Tt

N/A

IINALR—D

Matsuda: http://ion.ee.tut.ac jp/

Kato : http://www.electroanal.ee.tut.ac.jp/
Hattori:http://www.electroanal.ee.tut.ac jp/

FI4RTI—




As needed to corresponding professors by e—mail etc.

ZE-ZHEIXAREOAE

(C)BELMBEHEN RENICERATEEEN-BIES
BR-BFERIZFSSIVTOMEELFICETIEELRMEBLER/L, TNoFLHEEICHERNICEESE-HRRARESE
WERFTHILET, REBRO-HOMBIMNLRMEEIEL, ERTEDIENEHITDTTLNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

F——F

Materials science for electronics




(D52030040)Advanced Electrical Systems 2[Advanced Electrical Systems 2]

HBAAMEX4A] Advanced Electrical Systems 2[Advanced Electrical Systems 2]

B WE S D52030040 [ BEX-BFERT BIROA PESIN
FEHER

BEERER U] EERER K2~2 B ¥ 2

b e RERIFERRFHET R IRE MRER 1~

BAMEH ES-BFRERIFER BAMEER D1

HYUHR[R—TF FH =HE ML IS INADA Ryoji, MURAKAMI Yoshinobu

il

FonrYyLy ELC_DOG73025

ERoBH

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 subcourses to choose from.

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

BERORE

Subcourse 1

1. Introduction of carbon nanomaterials and their relationship to electrical engineering
2. Mechanical property of carbon nanomaterials

3. Electrical property of carbon nanomaterials

4. Application of carbon nanomaterials to energy devices

5. Application of carbon nanomaterials to power electronics

Subcourse 2 (R. Inada)

1. Introduction of Electrochemical Energy Conversion Devices
2. Fundamentals of Electrochemical Energy Conversion Devices
3. Lithium—-lon Secondary Batteries (1)

4. Lithium—Ion Secondary Batteries (2)

5. Recent Trend in Electrochemical Energy Conversion Devices

Subcourse 3 (Yo. Murakami)

1. Introduction of Electric Energy Systems (1 week)

2. High Voltage Engineering and Electrical Insulation (2 weeks)

3. Fundamental Properties of Dielectrics and Electrical Insulating Materials(2 weeks)
Subcourse 1

1. Introduction of carbon nanomaterials and their relationship to electrical engineering
2. Mechanical property of carbon nanomaterials

3. Electrical property of carbon nanomaterials

4. Application of carbon nanomaterials to energy devices

5. Application of carbon nanomaterials to power electronics

Subcourse 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—-lon Secondary Batteries (2)

5. Recent Trend in Electrochemical Energy Conversion Devices

Subcourse 3 (Yo. Murakami)

1. Introduction of Electric Energy Systems (1 week)

2. High Voltage Engineering and Electrical Insulation (2 weeks)

3. Fundamental Properties of Dielectrics and Electrical Insulating Materials(2 weeks)

FE-HENE

Materials to be used in the lecture will be distributed from the lecturer before starting each subcourse. The lecturers will give a
lecture on the premise that all the students have prepared this material before the lecture begins. It may not be possible to




attend a lecture if you do not prepare materials.

Materials to be used in the lecture will be distributed from the lecturer before starting each subcourse. The lecturers will give a
lecture on the premise that all the students have prepared this material before the lecture begins. It may not be possible to
attend a lecture if you do not prepare materials.

BSEHRH

Basic electrical power engineering course is prerequisite.

Basic electrical power engineering course is prerequisite.

SHEHATIMRER

Materials will be prepared by the lecturer.

Materials will be prepared by the lecturer.

SEK1 ’4E Fuel Cell Systems Explained ISBN
54 J. Larminie and A. | H#t Wiley HIRE
Dicks
BER?2 B4 Lithium Ion Batteries: Science and Technologies ISBN
EEA M. Yoshio, R.J. Brodd | HikR$E Springer-Verlag HIRE
and A. Kozawa
SEK3 ’4E High Voltage Engineering ISBN
x4 E. Kuffel, W. Zaengel | Hhr#t Newnes HIRE
and J. Kuffel
SER-MTIHMEFH
N/A
ERBER

RO FEMZE(EHFER. RELR—MEORD)S LU

In final exams we will ask questions on the contents of all subcourses. We evaluate the results only based on the final exam
scores. The result is evaluated in the following five stages.

S: If the score of the final exam is 90 points or more

A: If the score of the final exam is 80 points or more

B: If the score of the final exam is 70 points or more

C: If the score of the final exam is 60 points or more

D: If the score of the final exam is less than 60 points

In final exams we will ask questions on the contents of all subcourses. We evaluate the results only based on the final exam
scores. The result is evaluated in the following five stages.

S: If the score of the final exam is 90 points or more

A: If the score of the final exam is 80 points or more

B: If the score of the final exam is 70 points or more

C: If the score of the final exam is 60 points or more

D: If the score of the final exam is less than 60 points

EHRR

E R ERE = )

Examination(Face to Face)

TE RS RREEM

In order to obtain good results in final exams, we will also conduct a small test at any time while each subcourse is offered.
Therefore, it is desirable to prepare lecture materials beforehand and attend all the lectures.

In order to obtain good results in final exams, we will also conduct a small test at any time while each subcourse is offered.
Therefore, it is desirable to prepare lecture materials beforehand and attend all the lectures.

Tt

N/A

DINHLR—D

N/A

FI4RTI—

We do not have an office hour, so contact first by e—mail.

We do not have an office hour, so contact first by e—mail.

FE-ZHINFAMEORNE

(C)BERABERSH - RERMIERATESREN -RIES
BER-BEFFERIZEIVTOEESHICHATIEELMBEEEL, Thot LHEEICHERMISESESE-MERREAE
REMRFTHET, REBRO-OOBMBIMLEMTEREL, RETEDRAZHICIDITTNS,




(C) Practical and creative skills to utilize advanced knowledge in an integrated manner
Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

F—0—F




(D52030050)Advanced Microelectronics 1[Advanced Microelectronics 1]

HBEAFEXA] Advanced Microelectronics 1[Advanced Microelectronics 1]
B WE S D52030050 284 BEXR-ETEHR BRQA R
IFER
BEERER ATER EARR K 1~1 B 2
b e RERIFEMRRFHET R IRE HRER 1~
BAMEH ES-BFRERIFER FAM4ER D1
HLZ R [O—7FRE] EBE 8 B/ EE, B0 BA FH {2 SAWADA Kazuaki, ISHIKAWA Yasuhiko,
SEKIGUCHI Hiroto, NODA Toshihiko
Fonyyg ELC_DOG74025
ERoBH

From the viewpoint of deep understanding of advanced microelectronics, physics of semiconductors including material design
and an example of latest device will be lectured.
From the viewpoint of deep understanding of advanced microelectronics, physics of semiconductors including material design
and an example of latest device will be lectured.
BRORA
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
a) Physics and Properties of Semiconductors
Crystal growth and device processing
Energy band engineering
Alloy semiconductor
Strain effect
Superlattice
Carrier transport phenomena
Tummeling effect
b)Metal-Semiconductor Contacts
Schottky barrier
Current transport processes
Ohmic contact

¢) Integrated circuits
device processing
MEMS/NEMS
Latest MOS FETs
Current topics in IC/MEMS
FE-HENE
EROBRANBREZEE IT5H5LLLIC, KEODHBRICOVWTTFRMEESEICFEL WAL
Review each lecture and prepare for the next class with reference to the textbook.
B9 EHH

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

Semiconductor Physics, Master course
The basic knowledge on the quantum mechanics, thermodynamics, and electronics are desirable.




Semiconductor Physics, Master course

HHEHATIMRER

Physics of Semiconducotr Devices

S.M.Sze, Willy

Physics of Semiconducotr Devices

S.M.Sze, Willy

SERIHTIHERR

Izl

N/A

ERAE

(1) To understand fundamental aspects on microelectronics, and physics of semiconductors including material design.
(2) To get the knowledge on the latest technologies on microelectronics.

(1) To understand fundamental aspects on microelectronics, and physics of semiconductors including material design.
(2) To get the knowledge on the latest technologies on microelectronics.

AR i ZEGENBRER. RELR— S OENE LU HEN

Reports (100%)

Reports (100%)

EHRR

LR—TEE

By Report

TE S A RR R

Ot

K. Sawada (C-605)
sawada@ee.tut.ac jp
Y. Ishikawa (C-607)
ishikawa@ee.tut.ac jp
H. Sekiguchi (C-610)
sekiguchi@ee.tut.ac jp
ext. 6744

T. Noda (C-611)
noda—t@eiiris.tut.ac,jp
ext. 6745

K. Sawada (C-605)
sawada@ee.tut.ac jp
Y. Ishikawa (C-607)
ishikawa@ee.tut.ac jp
H. Sekiguchi (C-610)
sekiguchi@ee.tut.ac jp
ext. 6744

T. Noda (C-611)
noda-t@eiiris.tut.ac jp
ext. 6745
JxIhLR—D
http://www.tut.ac jp/english/introduction/02EE pdf
(department)

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

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

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)




FI4RF 7 —
book an apopintment by e—mail, phone, etc.
book an apopintment by e—mail, phone, etc.

SE-HWIEBREDHE

C)EECHBERAN - ERHAISEATELIREN -RIESN
BEXBFRERIZEIVTOREESFICHTIEELABEESL, Thoe LHEREICHERMISESESE-MERREA X
WERBFTHILT, RERRO-OORBMLGETEREL, RETED

HENEHITOHTLNS

(C)BELMBEMEN - RENICERATESEEN-BIERN
BR-BFEBRIZSSIVTOMEELFICETIEELRMELERE/L, TNoFLHEEICHERNICEESE-HRRARESE
WERFTHILET, REBRO-HOMBIMNLRMEEIEL, ERTETDIENEHITDTTLS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and

creative skills toutilize such knowledge for problem solving in an integrated manner

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner
Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

F——F




(D52030060)Advanced Microelectronics 2[Advanced Microelectronics 2]

HAAE4A] Advanced Microelectronics 2[Advanced Microelectronics 2]
B WE S D52030060 284 EX-BFER BROA R
TITHHEK
BEERER %8 EAKE N 2~2 B 2
b e RERIFEMRRFHET R IRE HRER 1~
BAMEH ES-BFRERIFER FAM4ER D1
Ay B IN—eFRiT] ER BBE HEE 5 A BIL, B#8 —i% WAKAHARA Akihiro, OKADA Hiroshi,
KAWANO Takeshi, TAKAHASHI Kazuhiro
Fonyyg ELC_DOG74025
ERoBH

PHRTCRARFERIZEEBLLT, BRNBEBERT NS ADODER. T/AA RS, JHOER TR EET
BCLEBEET D,
CO=H. COEROBEEBE L. FERIE. BAMEBELEDERETRHELTIE,
This class is designed based on semiconductor physics and solid-state physics, to understand advanced semiconductor
technology, including theoretical treatment, design and processing of advanced semiconductor devices.
So it is desirable to study after learning related classes.
BERORE
COREBIFAIFEEFD2ODMANSEBRIND, BT TIE pn HEE O MOS BEICE T ZHBSLULHX VI T ORLE
WZDWTHRSGEASN D EF I T DI AFIIRIZDONTHEANS, BETIEIEENUTHAS1DDRE VI REERT
%,

1. F/8BET N\ ROEEE SO EHE Al (R A)

2 NURIVOZTYI T EEFMRT AR (ER)

3. %l MEMS/NEMS i GAT%F, S18)

EET. RET. NESEREHFALTITVET.
ERERIL. BALEEHEASIOTOH QRAZHALTITLET,

F1EIGHE) HAFVREEDIEYIRDEIR, X EAYBOERE (BE)
%2 B GER) FEAYMEBEOERICETHES

% 3[E (XE) pnEE FLERERL. -V 5. C-V i)

%F 4@ GER) pn BEICELLBITES

£ 5@ GHE) MOSHAA—KUSURIEE., 8- KI5, C-V 151E
% 6 B (GEf@) MOS #AA—FICBELI-fEFTEE

% 7 E(XE) MOS—FET (M52 RA45)

% 8 B GEFE) MOS-FET I T 2ETEYE

%9 [\ (M) ERNE VIR (BEER)

%10 B GEfR) BIRFEYIRICETIHRESOREHE

£ 11 EGHE) BIRMNYIRICELE-ATRERNBTOHRE.
%F 12 B GER) EIRFEVORICELIZT NI RBFES

£ 13EGHE) BIRMNYIRICELE-BERORERENE
F14ECHE) 2HROHBRE. ARHER

BRIONMATRENERMICMYVBL T —RRITAERET S, FEITSZAONREICOVTORERAR L. BEREHR
FTETNARERETIREDFEBICRYMAA . TLELT—2a %175,

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 topics.

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

Lectures are alternately done by face—to—face and remote teachings.
Remote lectures will be conducted by combining exercise based on the distributed materials and online Q&A.

1st(Face—to—face):
Guidannce and selection of topics in the latter half of this class. Review of semiconductor physics (basic).
2nd(Remote) :




Exercise of semiconductor physics.
3rd(Face to face) :

pn junction (diffusion potential, -V characteristics, C—V characteristics)
4th(Remote) :

Practical analysis training on pn junction.
5th(Face to face) :

MOS diode (band structure, accumulation/inversion, C-V characteristics)
6th(Remote) :

Analysis practice related to MOS diode.
7th(Face to face) :

MOS-FET (transistor characteristics).
8th(Remote) :

Analysis practice related to MOS-FETs.
9th(Face—to—face) :

Topics by which students choosed (overview).
10th(Remote) :

Field research of background and the status for related to the topics.
11th(Face—to—face) :

Presentation and discussion of the results of 10th week field work.
12th(Remote) :

Device analysis training on selected topics
13th(Face—to—face)

Presentation and discussion of analysis results related to selected topics
14th(Face—to—face)

Overall summary, final exam.

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.

If there is any changes, we will notify you on Google Classroom or KYOMU JOHO SYSTEM.
FE-AERE

AL

N/A

E9:EF# B

solid—state physics, basic of semiconductor physics, quantum mechanics, thermodynamics, and electronics

solid—state physics, basic of semiconductor physics, quantum mechanics, thermodynamics, and electronics

FE BB SHRIIR

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

BET HSEXMOT 4. ERGEIFERTRMT S,
S.M.Sze, Physics of Semiconductor Devices (Wiley)

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

L

N/A

et 154k |

1. FERICETERNGMBRREFERL. ERNGEBART NI RO EREBEZELREEFLEIGHRHATELIL

2. BEZONF-BERABEERTIFEERTNAROERINEHRATHIENTEDHIE

3. EALNPEVIREREL. BRTEHIL

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.




BROFHIEGRYER. RELE—S0ESE LU IR A
T—ARRETAORERAEDOTRE TS 5.

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

BB

LR—hTEHE

By Report

ERASER S

AL

N/A

Z0it
BRIBLTETROKEICOVEIM BT E,

ZRIB;E:C-608 wakahara[at]ee tut.acjp
[E A% :C-303B okadalat]ee.tut.ac,jp

AT PRI+ : C-603 kawano[at]ee.tut.ac,jp
E¥E— i : C-606 takahashi[at]ee.tut.ac jp

Before choosing a sub—course, contact to following professors

Akihiro Wakahara:C-608 wakahara[at]ee.tut.acjp
Hiroshi Okada:C-303B okada[at]ee.tut.ac.jp
Takeshi Kawano:C-603 kawanol[at]ee.tut.ac jp
Kazuhiro Takahashi:C—606 takahashi[at]ee.tut.ac.jp

DINHLR—D

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

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

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

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

AI4RF7 T —

A= LETTRAVRERS> TS,

Take an appointment by e—mail.
FE-BEIREMEOHE
(C)EELNEBEHRENIERTERR®RN-8IEH
BR-BEFERIZSIVTOEENFICEIIEEGHMBEEEL, ThorRERROL-OICHENITSERTESER
B -BIEMIBENZE FICDITTLVS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner
Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

F——f
Solid—state electronics, semiconductor physics, laser diode, low—dimensional quantum devices
Solid—state electronics, semiconductor physics, laser diode, low—dimensional quantum devices




(D52030070)Advanced Information and Communication Systems 1[Advanced Information and Communication Systems 1]

FBAE4] Advanced Information and Communication Systems 1[Advanced Information and
Communication Systems 1]
FHHBES D52030070 =3 § BR-BEFEHR BRRA 3N
IZ¥EK
PR AITA EARE A 2~2 B % 2
FREFIE AERTFARBHETRIFRE HBRER 1~
BasAES BR-EFERIFER BASRAER D1
HuHR[O—7FRE] XFE % LR FE, A BFE OHIRA Takashi, UEHARA Hideyuki, TAKEUCHI Keigo
Fonyyg ELC_DOG75025
Ex0OBE

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.

BERORE

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

FE-HENE

Review each lecture and prepare for the next class with reference to the black board and handouts.

BSERH

The students who register for this lecture must have studied the Information and Communication Technology 1 and 2 (Ohira,
Uehara, & Takeuchi) in master course program, or its equivalent. All courses taken at other universities must be approved by
the professors before registering for this course.

Prerequisite of Course 1:
Deep understanding on electromagnetic field theory, linear passive and reciprocal circuit theory, and sophisticated experience
on complex and matrix mathematics.

Prerequisite of Course 2:
Sufficient knowledge about the following; wireless digital modulation and demodulation, radio propagation characteristic, signal
processing, probability, random variables and stochastic process.

Prerequisite of Course 3:

Deep understanding on modulation/demodulation, signhal processing, probability theory, and information theory is prerequisite. In
particular, sufficient knowledge about probability theory is required.

HHEETSHMRER

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

Course 2: Instruct in 1st class.




Course 3: Same as Course 2.

SERIHATSMRER

N/A

ERAE

Course 1:

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

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

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

Course 2:

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

- Present a solution or a new application for the above

Course 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.
ARl EGEN R, RELR— S OENE S U HEN

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.

BB
EHHERE R ()
Examination(Face to Face)
BRI B

N/A

Z0it

For e—mail address information, visit http://www.comm.ee.tut.ac.jp/
ITNALR—D
http://www.comm.ee.tut.acjp/
FI4RF 7 —

Appoint a time slot via email
FE-LEIZAREOHE

C)EETHHBERAN - ERIISEATELIREN -BIEAN

B BFRRIFSLUVTOBENFICHIIaERMBEERL, ThoeLEEICHRMICERSEMERES X
RERFTTAHIET, REMBROT-HDMBIFTRMEREL, RETEIRINEHITOTTLS,

©

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

F—0—F

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




(D52030080)Advanced Information and Communication Systems 2[Advanced Information and Communication Systems 2]

FBAE4] Advanced Information and Communication Systems 2[Advanced Information and
Communication Systems 2]

FHHBES D52030080 284 BEXR-ETEHR BRQA ESIN

IZ¥EK

PR 3] EARE A 4~4 B % 2

b e RERIEHREE TR IRE HRER 1~

BasAES BR-EFERIFER BASRAER D1

B4R [N—FERIT] M)l E—, A% S ICHIKAWA Shuichi, TAMURA Masaya

Fonyyg ELC_DOG75025

Ex0OBE

This lecture introduces some advanced topics on (1) computer system engineering and (2) electromaginetic wave system. The
details are given below.

BERORE

The topics of item (1) include the following items:

1. Parallel and High—performance computing,

2. Parallel and High—performance computer architecture,

3. Custom computing circuit, special-purpose computing system.

The topics of item (2) include the following items:

1. Analog filter consisting of passive components

2. Design of microwave filter used in wireless communications
3. Wireless power transfer system based on filter theory

If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for
Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.
If there is any changes about a class schedule, I will inform you on Google Classroom or KYOMU JOHO SYSTEM.

FE-HENE

It is strongly recommended to prepare the lecture, e.g., to read the course materials and references before attending the
corresponding lecture.

The course materials and references will be shown by the lecturer whenever necessary.

BS:EH A

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.
HHECHETIHERR

Course materials and references are shown by lecturers.

SERICHT SHMENE

e 1245 |

The students are required to obtain the advanced knowledge on the above—mentioned items for their research activities in
doctoral program.

ARl EGEM B, RELR— S OENE S U HEN

There will be assignments for the topics shown above; course grades will be the average of these assignments.

Attendance to all lectures is compulsory; the absence without permission will result in a substantial penalty.

EHRR

LR—TEE

By Report

EHIE R

Tt

Ichikawa, Room C—-404, ichikawa@tut.jp

Tamura, Room C-405, tamura@ee.tut.ac jp
DINHLR—D

Ichikawa http://www.ccs.ee.tut.acjp/ ichikawa/index—e.html
Tamura http://www.comm.ee.tut.acjp/em/index_en.html
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Please make an appointment via e—mail.

ZE-ZHEIXAREOAE

TR BFREILER

(C) BREANBEMR AN - FRIICEM TELREN - QAT

ER- BFERIEALVZOMESHIHT SBELABESBL, ThOELEBEICHRIISERS L HRMRA %
WERET HIET, BEBROLOORANGRITEABL, BB TESRNELOH TS,

Graduate Progaram of Engineering of Electrical and Electronicinformation Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

F——

(1) computer system, high performance computing (2) analog filter, wireless power transfer, electromagnetic wave




(D52030090)Methodology of R & D[Methodology of R & D]

HAAE4A] Methodology of R & D[Methodology of R & D]

B U 55 D52030090 E% BEX-EFESR BIRDA iR
IFEK

BEERER %8 EARKE N 3~3 Bifr# 2

b e AERTEARRHET R EFERE HRER 1~

BAMEH BER-EFERIFER FAM4ER D1

HUHEN—F R S2%HFHEEE 2kei kyomu lin-S

FoRYT ELC_DOC78025

BROB&R

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.

BERORE

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.

FE-AERNE

N/A

BS:EH A

N/A

HHECETIHESR

Reference and material will be available from the supervisor.
SERICETIHESR

N/A

b 1:4=E: |

To acquire the ability of identifying and formulating research problem, planning and implementing specific research tasks,
troubleshooting and communicating outcomes.
RO T EEHRR. BELR—FMEORMS S UFEE R
Coursework and presentation are evaluated generally.

Grades: S: 90-100, A:80-89, B:70-79, C:60-69

SEHI R ER

AHEREAR R ICT T BT AL

None during exam period

EHIE R

N/A

Ot

N/A

DINHLR—D

N/A

FI4RTI—

N/A

FE-LHDZEMEOHNE

(C)EELMALTHMEN - RENISERTELIERN-AIES
BR-EFERIFSSLVCZTOBEELFICHATIBELMBEEERL, TS LEEICHERMIGEESE-ARERAE
WERFTHIET, REMRO-OOMBIMNLEHEMZRIEL, EBTELANEHITDOTTLS,

(D) B—/N\IVICEETESIZa=—av A
TR—NIVIZEETEHEN X FBICF—LELTIHRALTRVMBD ST, BONEZPHREENREMICKRIR-HKIET S0
Sazh—avhé V- —¢,LTF—LOBEERICEETESR L EENZTRENEFIIDITTNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success




Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

F——F




(D52030100)Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

HAAE4A] Seminar on Interdisciplinary Research[Seminar on Interdisciplinary Research]

B WE S D52030100 284 BEXR-ETEHR BRQA R
TITHHEK

BEERER %8 EAKE A 3~3 B 1

b e RERIFEMRRFHET R IRE HRER 2~

BAMEH ES-BFRERIFER FAM4ER D2

HUFR[O—<FRE] S2RHHFEE, HIFEEREIEE R 2kei kyomu lin-S, kyoumu iinkai fukuiintyou

e ZAV YA COM_DOC71025

BROB&R

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.

BROAE

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

Lecture 2 —— 16:

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

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

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

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

FE-HENE

N/A

ESEHE

Specialized and general subjects in each course.

LHEICRTIHMEFER

N/A

SERICRTIRREFR

N/A

ERAE

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.

RROFMZ(EHRR. BELR—MEORMBLUFlREE

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.

Grades: S: 90-100, A:80-89, B:70-79, C:60-69

EHRR

HEREARA RIS (XA BTN

None during exam period

TE RS RREEM

N/A

T Ot

N/A

DINHLR—D

N/A

FI4RTI—




N/A
ZE-ZHEIXAREOAE

BR-ETERIFER

(C)BELMBEHEN - RENICERATESEEN-BIERN
BREFERIZS SV ZOBEELFICATISELMBEZEEL, ThoZ LHEBICHRMICEESE-AERESE
WERBTHILT, REBRO-HOMBIMNLERMEEIEL, EETETLENETHITDFTLS,

(D) A—/N\LISERETESIZa=r—avh
TA—NIVIZERTIHEIBRLREICTF—LELTHALTRYMT ST, BEOEZCHREHDRNICKR -HKIET S
Sazh—2avhE, V- F =L TF—LOBEERICTESTELBVEENZREANEFITDT TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’ s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

Graduate Progaram of Engineering of Electrical and Electronicinformation Engineering for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills toutilize such knowledge for problem solving in an integrated manner

(D) Communication skills for global success

Have the communication skills to effectively express one’s own ideas and results while working on issues faced by a globally
changing society in cooperation with other team members

F—0—F




(D53010010)Seminar on Computer Science and Engineering 1[Seminar on Computer Science and Engineering 1]

HAAE4A] Seminar on Computer Science and Engineering 1[Seminar on Computer Science and
Engineering 1]
B WE S D53010010 284 BR-MEETE BIRDA WME
BEY
PR FRIESE AR & B % 4
b e RERIEHREE TR IRE HRER 1~
BRsREH ER-MEETFEER BASREER D1
HuRIO—FEIE] S3%RHFHFZE A 3kei kyomu Iin-S
eZAV P CMP_DOC71015
ERoBH

EMRENEET DERFCE T 2RO EMIER FHICKEBICLIREHROBEMBER) ERET I LSV, ZD
HiTERZERE, R, ER-CETEIRINEED,

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.

BERORE

BEMEET DRAMDEMBER $FICKEBICLIREMDMIER) IOV TEMBLILIAEHBAT S,
HEFBRMERONBORR . B, A BR-LETHIHEITOVTEEERE1TI,

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.
FE-HENE

BEMEETIRNAEICEL, FE-BEETI,

Consult with your advisor.

BS:EHH

REZBICRVEDLESIL,

Consult with your advisor.

HHECHETIHERER
BEHBICRVEHESIL,
Consult with your advisor.

SERICHT SHMENE

e 1Ak |

(N REBOEMADFOEXNEFETE bAYPTERATES,

(2) HATRY IR EIRE RS B XM RN TE EXTES,

(B)MXDIZEMLEBRANTED,

(M) RREVSRASIILTOERIZENTES,

(B)EROFBEEMEVSHATHEETES,

(1) To understand English literature on state—of-the—art areas of expertise, and to explain clearly.

(2) To interpret technical information written in English, and to write such information in English.

(3) To make a standard construction of a technical pap