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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.
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1st week:

— Introduction, 1st module in e—learning

2nd-6th week:

— 2nd-10th modules in e—learning

— Submit the certificate of completion to the faculty advisor
7th week:

— Discussion with supervisor

8th week:

- Report

e—learning contents:

1st module: Research Misconduct

2nd module: Ethical Issues in the Management of Data in Engineering Research
3rd module: Digest: Human Subjects Research

4th module: Conflict of Interest in Engineering Research

5th module: Responsible Authorship

6th module: Ethical Issues in the Peer Review and Publication of Engineering Research
7th module: Collaborative Research in Engineering Fields

8th module: Whistleblowing and the Obligation to Protect the Public

9th module: Managing Public Research Funds

10th module: Security Export Control by Universities and Research Institutions
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Students will need to refer to their textbook to prepare for and review each lesson.
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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’ research specialties.
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[Evaluation method] e—learning certificate of completion(50%), Report(50%)
[Evaluation basis] Evaluate according to the following criteria

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).
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Toru Tsuchiya : D-101/tsuchiya@rac.tut.ac jp
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Graduate Program of Mechanical Engineering for Doctoral Degree</b>

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

Be conscious of specialized and ethical responsibilities as highly advanced—level engineers and researchers; and have the
abilities to find, set, solve and evaluate technical issues in society
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Control Policy, Copyright, Professionalism
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1st week:

— Introduction, 1st module in e—learning

2nd-6th week:

— 2nd-10th modules in e—learning

— Submit the certificate of completion to the faculty advisor
7th week:

— Discussion with supervisor

8th week:

— Report

e—learning contents:

1st module: Research Misconduct

2nd module: Ethical Issues in the Management of Data in Engineering Research

3rd module: Digest: Human Subjects Research

4th module: Conflict of Interest in Engineering Research

5th module: Responsible Authorship

6th module: Ethical Issues in the Peer Review and Publication of Engineering Research
7th module: Collaborative Research in Engineering Fields

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




8th module: Whistleblowing and the Obligation to Protect the Public
9th module: Managing Public Research Funds
10th module: Security Export Control by Universities and Research Institutions

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-#BENE

BREOFEZENBEEETHLLEIT, RBEOABRICOVWTHRHEEZSEITFELWEIL,
Students will need to refer to their textbook to prepare for and review each lesson.
BAERE

RN E, RiEHE

Philosophy of Science and Technology, Ethics for Engineers

HREICETHSHEREE
BTl
N/A
BEE &4 HEORELRED-HIC ISBN 978-4-621-
08914-9
EE&4 BAYMERSE | iR [ AEHER H RS 2015
SER?2 B4 For the sound development of science : the attitude of | ISBN 978-4-621-
a conscientious scientist 08938-5
EEA edited by Japan | HiMtt Maruzen AR 2015
Society for the
Promotion of Science
Editing Committee
“For  the Sound
Development of
Science”
SERICHTLIMESRE

TERAMRITUTEYF D O—Fa]EE,

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

The text version is available below.

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

ERBR

TETATBRICHLEL, AEGHARIBEHET DO, RERFEICHLT ERSHFOREITGLT, RERE
ICBET 2B R VB E &I 15,

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’ research specialties.
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[Evaluation method] e—learning certificate of completion(50%), Report(50%)

[Evaluation basis] Evaluate according to the following criteria

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).
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Instructor contact information
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Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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

(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 technical issues in society
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1st week:

— Introduction, 1st module in e—learning

2nd-6th week:

— 2nd-10th modules in e—learning

— Submit the certificate of completion to the faculty advisor
7th week:

— Discussion with supervisor

8th week:

— Report

e—learning contents:

1st module: Research Misconduct

2nd module: Ethical Issues in the Management of Data in Engineering Research

3rd module: Digest: Human Subjects Research

4th module: Conflict of Interest in Engineering Research

5th module: Responsible Authorship

6th module: Ethical Issues in the Peer Review and Publication of Engineering Research
7th module: Collaborative Research in Engineering Fields
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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




8th module: Whistleblowing and the Obligation to Protect the Public
9th module: Managing Public Research Funds
10th module: Security Export Control by Universities and Research Institutions

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
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Students will need to refer to their textbook to prepare for and review each lesson.
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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’ research specialties.
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[Evaluation method] e—learning certificate of completion(50%), Report(50%)

[Evaluation basis] Evaluate according to the following criteria

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).
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Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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 evaluate technical issues in society
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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 the goals of scientific education and research, and the characteristics of individual
research specialties.
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1st week:

— Introduction, 1st module in e—learning

2nd-6th week:

— 2nd-10th modules in e—learning

— Submit the certificate of completion to the faculty advisor
7th week:

— Discussion with supervisor

8th week:

- Report

e—learning contents:

1st module: Research Misconduct

2nd module: Ethical Issues in the Management of Data in Engineering Research

3rd module: Digest: Human Subjects Research

4th module: Conflict of Interest in Engineering Research

5th module: Responsible Authorship

6th module: Ethical Issues in the Peer Review and Publication of Engineering Research




7th module: Collaborative Research in Engineering Fields

8th module: Whistleblowing and the Obligation to Protect the Public

9th module: Managing Public Research Funds

10th module: Security Export Control by Universities and Research Institutions

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 case of any changes to the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
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Students will need to refer to their textbook to prepare for and review each lesson.
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To prevent misconduct and promote fair research, this course provides knowledge and techniques in research ethics tailored
to each graduate student’s research specialty.
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[Evaluation method] e-learning certificate of completion(50%), Report(50%6)
[Evaluation basis] Evaluate according to the following criteria

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).
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Graduate Program of Applied Chemistry and Life Science for Doctoral Degree</b>

(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 and evaluate technical issues in society
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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.
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1st week:

— Introduction, 1st module in e—learning

2nd-6th week:

— 2nd-10th modules in e—learning

— Submit the certificate of completion to the faculty advisor
Tth week:

— Discussion with supervisor

8th week:

— Report

e—learning contents:

1st module: Research Misconduct

2nd module: Ethical Issues in the Management of Data in Engineering Research

3rd module: Digest: Human Subjects Research

4th module: Conflict of Interest in Engineering Research

5th module: Responsible Authorship

6th module: Ethical Issues in the Peer Review and Publication of Engineering Research
7th module: Collaborative Research in Engineering Fields

8th module: Whistleblowing and the Obligation to Protect the Public




9th module: Managing Public Research Funds
10th module: Security Export Control by Universities and Research Institutions

In case of any changes to the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-EERE
BEOEZENBTZEE T HELLIT, WEOABITOVWTHMEZSEICTELWSIE,

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

&R E
RNREEE, RifTEHE
Philosophy of Science and Technology, Ethics for Engineers

BHEEICHTIMERER
BTl
N/A
BEE g2 HEOBELEEO:HIC ISBN 978-4-621-
08914-9
EE% BASHRES & | HiEH | ABHE H R 4E 2015
BEE? =2 For the sound development of science : the attitude of | ISBN 978-4-621-
a conscientious scientist 08938-5
EEA edited by Japan | Rt Maruzen HiRE 2015
Society for the
Promotion of Science
Editing Committee
“For the  Sound
Development of
Science”
BEEICHATLHMEEE

TFAMRIZUTRYS 7 A—R a8,
https://www.jsps.go.jp/j—kousei/data/rinri.pdf
The text version is available below.
https://www,jsps.go.jp/j—kousei/data/rinri_e.pdf

ER BT

FETAZERICHIEL, AESHEZTBEHET S0, KFRFPEIZHLT, EXMAFOFMEICHLT AEEHE
ICBAT HENE R UM EFIT1T5,

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’ research specialties.

BAEDSEEA(ERAR. BELA—FMEOEMS LU FFHEE
FHiE#E]le5—=2 VB T EEDHEER (50%) ELR—ME M (50%)
GHOEE]ITRROEEICKYEFHMET S

S:#AE /M 90 M (100 M m) ULk

A#E R 80 (100 M) UE

B:#2& 5 70 R (100 i) LLE

C:#& = 60 /= (100 miE=) Ll E

[Evaluation method] e-learning certificate of completion(50%), Report(50%6)
[Evaluation basis] Evaluate according to the following criteria

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).

EHIEER
LR—TEHE
By Report
ERISEREEH
HIZHL

N/A

T4tk

BB LB

4 1#%:D-101/tsuchiya@rac.tut.ac,jp
Instructor contact information

Toru Tsuchiya : D-101/tsuchiya@rac.tut.ac.jp

JDIVALR—D




BTl

N/A

FI4RT7T—

e—mail & THERFZ 7115,
Anytime through email

FE-HHFINFAREOH

BE-#MHRATLARERSB>

(B)HffiE -TRFLLTOELWMES TS

BELBENE -ARELLTOEMN- -REMNEEEEL, I ITARMNEEERR - RT - R -FmI 28 h%
2TV,

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 and evaluate technical issues in society

*—J—FK

MREME. FIHER. ZFET. IRFETA. THER. REREHEEE, E2E. J0ozviariL

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




(D31010010)#4; T 2F 45 B #4585 I [Supervised Seminar in Mechanical Engineering 1]

FARFEXE] e T 245 R $REE I [Supervised Seminar in Mechanical Engineering 1]
HE#RES D31010010 E% BRIYER | ERGEA g
E ] BE EaER & BT 4
FREE AFERIFHREELLLRE NEER 1~
BAsEEH WM IEHERK BAEEER D1
ALK B [0—7F&RT] S1RHFHEZEE 1kei kyomu lin-S

FonNyg MEC_ DOG71010

BxoE&E

HWRITZ2ROFTHENFICHTIERNORII?ETOIHBEZERTS. LI —HADHBEITOIEIZKY, BEEd
BBETREHFICOFRIENHLVEERSE, MERRD, RERKA, #IHH, TLELT—2av hEHITOTS.

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.
BREORE

HREEITHREBONREZEET S MEEEZFRAEL, BREISGLTRREBICTRIET 5.

Content of this class will be set in each laboratory.
Basically in—person style is applied (subjected to change to remote style)

FPE-EEHNE
BEEOFREEZEETHELHIC, REAODABITOVWTTHRRNEEZSEICFELTASIL

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

BER B

EHEEMIZER SLUCETITEHRE BRI 2ER) OBER B
Subjects of mechanical engineering in undergraduate and graduate courses
BHEICETIHEREE

HREEICEETS.

Different in each laboratory

BEEICHATLHMEEE

HIZRL

N/A

ERBR

) BARDBFICEVTHRERITT A-OITBELGERNORIFICEFTTOMBZEZEFT 5.

(2) XBOABEEREICIEFEL, HMICBNTES.

Q) XHONEEHRESE, HLLEERZEETES.

(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.

BREOHME(EHHRR. RELR—FMEOESB L UEME %
FHiiS: 90 m Ll E, FHMHIA: 80mLL L, FHMEB: 70mLLE, FFEC: 60K LLE

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

EHIEER
HEREAE PRI T TBITHAELN
None during exam period
ERISEREEH

HIZHL

N/A

Z0ft
BRFEEHEICAVEHE TS

For any questions, contact your supervisor.

DI NHLR—D
ISRl
N/A

AI4R7T—




BT, MERFEEREICEVEHE T
Per necessary, contact your supervisor.

FE-HHFINFAREOH

R IFERYB>

(C)EELMAEHEN - RENISERATELIERN-8lER
BEIZELUVZTORENTICEIIEEAMEFEEL, TNOELREHEICHMMIERSE-MEREAERER
BHILT, REMRROT-ODOMBIMGHEMTZRIEL, EETEIENZESIC

Graduate Program of Mechanical Engineering for Doctoral Degree</b>

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

Have advanced knowledge about mechanical engineering and related fields; and have the abilities to create and implement
original technologies to solve problems through acquiring R&D methodologies that link such knowledge in an extensive and
organic manner

*—J—FK

BHMIE - X TLAT A HHE-EENI. DXTLGE-ORYA RE-TRILF—

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




(D31010020)# 4 T 245 BN #4585 I [Supervised Seminar in Mechanical Engineering 2]

FARFEXE] A T =245 Rl %58 I [Supervised Seminar in Mechanical Engineering 2]
HE#RES D31010020 E% BRIYER | ERGEA g
E ] BE EaER & BT 1
FREE AFERIFHREELLLRE NEER 2~
BAsEEH WM IEHERK BAEEER D2
ALK B [0—7F&RT] S1RHFHEZEE 1kei kyomu lin-S

FonNyg MEC_ DOG71010

BxoE&E

HWRITZ2ROFTHENFICHTIERNORII?ETOIHBEZERTS. LI —HADHBEITOIEIZKY, BEEd
BBETREHFICOFRIENHLVEERSE, MERRD, RERKA, #IHH, TLELT—2av hEHITOTS.

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.
BREORE

HREEITHREBONREZEET S MEEEZFRAEL, BREISGLTRREBICTRIET 5.

Content of this class will be set in each laboratory.
Basically in—person style is applied (subjected to change to remote style)

FPE-EEHNE
BEOFRBEEZEETHELHIC, REOABITOVWTTHRRNEEZSE(ICFEL AL

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

BER B

EHEEMIZER SLUCETITEHRE BRI 2ER) OBER B
Subjects of mechanical engineering in undergraduate and graduate courses
BHEICETIHEREE

HREEICEETS.

Given by supervisors.

BEEICHATLHMEEE

HIZRL

N/A

ERBR

) BARDBFICEVTHRERITT A-OITBELGERNORIFICEFTTOMBZEZEFT 5.

(2) XBOABEEREICIEFEL, HMICBNTES.

Q) XHONEEHRESE, HLLEERZEETES.

(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.

BREOHME(EHHRR. RELR—FMEOESB L UEME %
FHiiS: 90 m Ll E, FHMHIA: 80mLL L, FHMEB: 70mLLE, FFEC: 60K LLE

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

EHIEER
HEREAE PRI T TBITHAELN
None during exam period
ERISEREEH

HIZHL

N/A

Z0ft
BRFEEHEICHAVEHETEEL.

For any questions, contact your supervisor.

DI NHLR—D
ISRl
N/A

AI4R7T—




BT, MERFEEREICEVEHE T
Per necessary, contact your supervisor.

FE-HHFINFAREOH

R IFERYB>

(C)EELMAEHEN - RENISERATELIERN-8lER
BEIZELUVZTORENTICEIIEEAMEFEEL, TNOELREHEICHMMIERSE-MEREAERER
BHILT, REMRROT-ODOMBIMGHEMTZRIEL, EETEIENZESIC

Graduate Program of Mechanical Engineering for Doctoral Degree</b>

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

Have advanced knowledge about mechanical engineering and related fields; and have the abilities to create and implement
original technologies to solve problems through acquiring R&D methodologies that link such knowledge in an extensive and
organic manner

*—J—FK

BHMIE - X TLAT A HHE-EENI. DXTLGE-ORYA RE-TRILF—

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




(D31020030)7 = A— v FEFHEH##E[Internship for fellowship]

FEAMHFEXAE] 70—y TR Internship for fellowship]

BERES D31020030 Ea BRIYER  BERW®E Bng
FREEERA BE EaER & BHETH 2
REENE AFERIFHREELLLRE HEER 2~
BAsEEH BHIZER BAEEER D2
ALK B IN—IFHT] S1RHIFEL, )i B4 1kei kyomu lin-S, KAWABATA Akio

Fonyoy MEC_DOC79020

BxoE&E

KERETRARETHICTOIMRENE. X ARBALGETAETRONTOSHE. K. R LEDEHKE
BLTEETAILICLY, DEETORBIBERE. BREROEROT7IO—FOERBEEHS, AIFEEEH D THEY
FBLOFZELEREERZELT, FRIEEMHEMBLLI-OITBRELZARBEOMAZRSLLEIC, ERMGETRE
TEL.

Understand practical solutions and approaches to industrial problems through research, development and design activities in
industries and enterprises based on study abilities acquired in a graduate school (doctoral course). In addition, improve
humanity through close discussion with industrial supervisors and professionals for being an expected leading engineers in
the future.

BEORE

ZFRIEEHE (FHEEHE -BIEERE) . MBT7EN\AF—HEZLOEHIZEY . BN O % IREEIC T, 5
R.AREOT—IZEZRET S,

BZONTBRTRNEMERET—Z. JRIEEZDLLITHKITT S,

Consult with academic supervisors and advisors to determine internship subjects in industries and enterprises, which are
accomplished under the direct instructor for your training.

FE-HERNE

HIRICEEET HSNBEFERETHIENEELL

Preparation for and review of the training by studying related subjects are highly recommended.
BEER B

HIZHL

N/A

BHEICETIHEREE

EHIFEDELEDOIERIZHES,

Follow suggestions of the direct instructors.

SERICHIIMEEE
YFIZiL
N/A

ERER

BICRE -AREEETERITRETELILICKY., EHBXTORLHOIZa=r—230  BERETHIIOFHE -4
WEENOMEMRRB CTOEREZEZRFTTIHELLIC. TNODEERERRET 5,

Expected to improve communication skills with project members and make use of research and analytical abilities acquired
in a graduate school for practical problems in industries, and understand their importance.

BAEDSEA(ERAR. BELA—FMEOEMS LU FFHEE

AN DORYMA PHBICEDE, JIEREDTEZE 100 &8 TTS.

S:EMBEEFERLTEY, M DI RFHE A (100 RiFER) A 90 HLlE

AGERBEEERLTEY, HhOilEARETM A (100 SiEA) A1 80 UL

B:ERK BZEZERLTHEY, MDA REFH A (100 SiER) A 70 Ml E

CERBELTEMLTEY, M DOFIH AR A (100 FR) A1 60 mLLE

The final grade will be determined by an evaluation from direct instructor of your training based on the performance and
outcome.

The credit of this course is given if the above total score 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).
ERIRER

HEREAR T IC(E BT

None during exam period

E R ER

it




NEVCES ITOVTITFERIEBERE L LGHEHTHIE,

Have enough communication with your academic supervisor about the contents and progress.
DTNALR—D

BTl

N/A

FI4RT7T—

FIEEHENA—IILHDIWNEIKREICTEER LTS

Contact to your academic supervisor (via mail or visit his/her office) per necessary

FE-BEIZBREDOAE

R IFERYB>

(C)EELMBEHEN - RENISERATESIERN-RIER
BEIZEIUVZTORENTICEIIEEAMEFEEL, TNOELREHEICHMMIERSE-MERREAERER
BTBHILT, REMRRO-ODOMBIMGHEMEZREL, RETEIHNESIC

Graduate Program of Mechanical Engineering for Doctoral Degree</b>

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

Have advanced knowledge about mechanical engineering and related fields; and have the abilities to create and implement
original technologies to solve problems through acquiring R&D methodologies that link such knowledge in an extensive and
organic manner

F——F
e HIEE
On the Job Traning




(D31030010)##H > X T La¥sER[Advanced Mechanical Systems]

FEAEXA] S AT LR Advanced Mechanical Systems]

BERES D31030010 =%, BHIZ2ER | BRGBEAE #EiR

FREEERA GIE: FE B iR A 2~2 B 2

REENE AZERIZHMERE LR LFE HEER 1~

BAsEEH B TP ER BAEEER D1

B R [A—eFRIC] M E4D, AA i B3I BES TAKEICHI Yoshinori, KAWAMURA Shozo, ADACHI
Tadaharu

Fonyoy MEC_DOC73022

BxoE&

AEETHRK, BRNE, RBIZESLUVMSIROD—IZEL, HILLWLAIMZRIRT 578, aL\LALOfE - FHlAE
[TDOVWTEBETHEEDIT, BFDOHARANBERNE BHRITS.

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

BREORE

BT - TSI T Y T (RIS RBREF OHRED, EEEM OB ERICELDIREICOVLTRID
FEVIREERTS.

E18 KBEEOAIIUR

% 238 —5 8 GAFEE)

BEYMORBORBICEALTRFON YIREEET S FRER, RBTRCETIRFORMIOLEL—ZFTL, 8
EYORBORBICETIEROETITICET 2 EEERDS.

FEVIRRBI TR, BHEBOET) Y ESTaL—YavE

% 6—9 38 (BIiLEH)

HHHEZEECERNZICELTRFON YIREER TS, KL, BRNZICHETIRFOMIDOLE 1—%1T
LY, #HEOEED BRI 2 EEERDD.

FEVOR  BRNZE, HEOEBAENYE, SREROTYIU%.

% 10—13 8 MmEi)

HHEHZEECISAAROC—DOEBICEAL TREDINEVIREZERT L. FFEL, FSAROS—ICETIRFDH X
DLE21—%TW, HRERCHEERORICHTIERELZREDS.

rEVIR: bSAROD—, BIBER, REFHE EEE.

% 14—16 B 2K TEHHR

BERNEBIUBBOTHIEICEENELDHEENHYET .

BEEEMENERIZHSIHE (L, GoogleClassroom E1=[EEFFEHRI AT LKYBHLET,

Vibration engineering of existing structures and machine elements is lectured from the faculty member with experiences as
mechanical and plant engineers of a tire company.

01 week: Guidance of this lecture

From 02 to 05 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 06 to 09 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 10 to 13 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 14 to 16 week: Discussion

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-EERE

FE EEZOROIHTIEHROABTEZH LN LHIEIET S (90 573)

BB BROBEICHTIERNDEZEZL, MBOEEERS (90 7)

To enhance a learning effect, students are encouraged to refer to their textbook etc.
To prepare for and review the lecture for around 90 minutes each.

BAERE

MENEER, TFETER BRREIZEERZOBIRERE)
Fundamental knowledge on solid mechanics, vibration engineering or tribology.
HREICETHSHEREE

HH%E classroom ZFIFAL TEFT 5.

Handouts will be prepared

SEERICHTIMEFR
¥FIZiL
N/A

b-474=F:
- EEROME, kY, BEZFONHICEVT, SLLANILOBN-FHES % RURFOMRASTEERTS.

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

RAEDSEEA(ERAR. BELA—FMEOEMS LU MR E
ERBEDIEEEEELR—MNT0%EE T ER0%) 2> THEY 5.

BRRELR—M&DBREN 60 AL EDIGEEZERERBZICEELRLET S, HBHRICK - TERDIEELHTTS.
S S:90 ML E(100 M R)

ST A:80 FRELLE(100 2 £)

Sl B: 70 LA E(100 R )

ST C:60 LA E(100 R )

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

Level: achievement in the case upper 60 points.

Level S: upper 90 points, Level A: upper 80 points, Level B: upper 70 points, Level C: upper 60 points

EHIFER
LR—+TEE
By Report

EHIEEREEE

t=T bW

N/A

Ttk

LERICELAIBEVEDLEFE, LUTIZEELLET.

T 4T D-304 = E-Mail: takeichi@tut jp

For inquiries regarding this lecture, please contact the following:
Yoshinori Takeichi : Room D-304, E-Mail takeichi@tutjp

DI NALR—D
$EZHL.
N/A

FI4RTT—

E-mail THERFRFREIZITEEHED.
Ask us by E-Mail.
FE-HEIEREEDOR I

B IZERB>

(C)BERMBEHESN - KBMISERATESAEKA-BIER
BEIZELUVZTOEESFICEATIEELMEEBEL, TNOELEEICHEMICESSE-MERREAEZRER
BYTHILT, REMRO-ODMBIMGHEMEZRIEL, RETEIE8NESIC

Graduate Program of Mechanical Engineering for Doctoral Degree</b>
(C)Practical and creative abilities to utilize advanced knowledge in an integrated and progressive manner




Have advanced knowledge about mechanical engineering and related fields; and have the abilities to create and implement
original technologies to solve problems through acquiring R&D methodologies that link such knowledge in an extensive and
organic manner

F—0—F

BElRh%, RS, #5 EHRR

solid mechanics, vibration engineering, tribology




(D31030030) 4 BE il T i [Advanced Manufacturing Processes]

FEAEXA] 4 EE AN T4%5&[Advanced Manufacturing Processes]

BHEHES D31030030 ES | #EIrER BRBE | ER

EE £ AR ‘ BB HEB X2~2 Bif % 2
(]

SRS RERTEZHERE LR EAZRE HNEER 1~

BrEEF L =R g BAEEER | DI

HUHE(O—< ZXH FBAH /I IEF YASUI Toshiaki, KOBAYASHI Masakazu

FRE]

Y 2AUPYS MEC_DOC74022

BxnaE

(MHYOEBOFMEBITN MPEREAN DEHEEEF > THEATH L TR ELADEE - RIS I DB oMK
BOBBELBRREMBZOIISENSBRL, ICATESLIICT B, T, BEAR, FHEEERWEEMOBREDOLL
ICELLEETESLIIZT B,

(BEMIH) ARMBEEMHOBREMITICET IRMSIVERREICONT, HICREAMN TP EEREORANRIC
BIFHEVIRERZGMNL, TRDIRIERY 5, FHEE. MEOETREEEA. ChITHTIRFRNETENE-R
®LTELS,

1. Evaluation and analysis of material microstructure

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.

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.

BEoRE

1B MES/OEBOTE ST 1 (FiR-X ) VN

% 2 B AMES/OEBOFME SN 2 GRET) VM)

5 38 MESUOMBOFREREN 3 (A A—D2T, MEYST4) (UMHE)

£ 48 MESIUDEBOTEMERIT 4 (A A—D2T, MEYST4) UMK
55 B MESH/OMBB O 5 (BERLE, TTYY) (UIH)

568 MESIUOMBOFTmEAEN 6 (EHRLE, ETU2Y) UMK)

B 78 MES/OBBOTMEREN 7 ERAFLENT) (IR

% 8 B MHI/OMB OB ST 8 (R AR (IK)

F£9E EASMIZ1—HBR(EH)

¥ 10-12 @ EAMIF2—%LENIILIESTAER(RH)

% 13-14 @ EANMIP¥I-EBEAEEDEHORGFEI—IRERTL—(RH)
%£15@ EAMIF4—EEELDEODPVDECVYD (RFH) LR—RMERL

BEARBIUVBRBDOTMEICEENELDGENHYET,
KIZEEMMENEEIZHDZ A, GoogleClassroom Ff=IIHFFIFR AT LLYEFHLET,

1st week: Evaluation and analysis of material microstructure 1 (introduction and X-ray) (KOBAYASHI)

2nd week: Evaluation and analysis of material microstructure 2 (Synchrotron radiation) (KOBAYASHI)

3rd week: Evaluation and analysis of material microstructure 3 (Imaging, Tomography) (KOBAYASHI)

4th week: Evaluation and analysis of material microstructure 4 (Imaging, Tomography) (KOBAYASHI)

5th week: Evaluation and analysis of material microstructure 5 (Image processing, Modeling) (KOBAYASHI)
6th week: Evaluation and analysis of material microstructure 6 (Image processing, Modeling) (KOBAYASHI)
7th week: Evaluation and analysis of material microstructure 7 (Orientation analysis) (KOBAYASHI)

8th week: Evaluation and analysis of material microstructure 8 (Orientation analysis) (KOBAYASHI)

9th: Joining process 1 — Introduction. (Yasui)

10—-12th: Joining process 2 — Advanced bulk joining process. (Yasui)

13-14th: Joining process 3 — Thermal and cold spray process for thick film. (Yasui)

15th: Joining process 4 — PVD and CVD for thin film. (Yasui) ,Writing reports

In case of any changes to the course content and evaluation of achievement or

the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-HBERE

BROFBZENBREEE T H90 MELEIT, EDORBITOVWTEAEHEESEITFE (90 ML TLEIL,

Review after every class (90 min), and read the text before next class(90 min).




BER B
MRICET S ERMBEERLTWLDL
FEAFEREABOMNEESMIZ), THHEIE)

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

LRECHEIIMRER
HERBEDTI M EERAT S,

<BERE>

[EEmIZE]

-REREICETIREARS B, RERER, BRI
- FREMRD, FSA4TL—T42Y 1, 1BEE

SEHE, [FIRBSIE], EHRER

Text will be distributed.

BEEZ1 =2 Principles of Extractive Metallurgy ISBN 0470115394
EEA Rosenqvist Rt Tapir Academic | HIREE 2006
Press
BEE =2 Growth and Transport in Nanostructured Materials: | ISBN 3319246704
The Fundamentals of PVD, CVD and ALD
EEE Angel Yanguas—Gil | tHER#t | Springer HR4E 2015
BERS3 B4 Solid State Physics ISBN 0123850304
=EEL Giuseppe  Grosso, | HARtt Academic Press | HEREE 2013
Giuseppe Pastori
Parravicini
BERICHTLIMESRE
HIZHL
N/A
ER BT

FICTRIERICHITHEELRFRHIIL

(MRS /0BHBOFmEAER]

1) ST A BT DRBAN TES,

2)ME R EFE oA A= T BT DHREANTE D,
3)MHEBTOETIVI FEDOHRANTES,
HFERACLORBEHNRATES,

§;:3=p) ity

R/ EIIVIARBMHEOESRE, #iE
RERA.ESLTO R0, RE, #48

(B, BEAROSETO RO, [RE, #iE
MERREM M EERBAORIERN
CEERMICE TS TFHERTROBSEEEZ T ORE
‘TSR D AR BT AT

1) Understand and explain synchrotron radiation

2) Understand and explain imaging technique by using synchrotron radiation

3) Understand and explain how to make model for stractural material analysis

4) Understand and explain representation of crystallographic orientation

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.

BARDSEACERRAR, BELFR—FMEOEMS LU FFHE#E

SRl B EDETEE(10%) BEURELR—FDRNE (90%) CFHET 5,

A RAIMICT R TDERICHEL-BICOESTROKLIIEHET 5,
S:EMBEEIRTERLTEY, hOTFAMLIR—FDAF A (100 Sifm) A 90 mLl L
AZERBEZE 80%ZERLTEY, hDOTAMLIR—FDEETA (100 miEm) A 80 mLlE
B ER B4Z% 70%:EML THEY, N DOLIR—rDEET A (100 miEm) A 70 MLl b




C:E B1R% 60%EMLTHEY, N DOLR—tDEET R (100 =iR) A% 60 RLLE
Xf-12L, BEEELSBIBLIBEICE, #E(A~C) DFHEREELERT 2.

AGER B BRERMBEOTRTEERL, NDOLR—k, EEREOSFTAA 80 ALl L

B ERBEEERMWBED2DOEERL, M OLKR—, EEREDEE M 65 AL

CER BREMMEEDIDEERML, M OLAR—F FEREDAHA 65 mLlE

Each instructor will give students assignments. Average score is used for evaluation.

M.Kobayashi

Practice work during lectures (10 points (full mark)) and final report (90 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).

EHIEER
LR—+TEHE
By Report

EHIAER M
YFIZiL
N/A

ZTDith
INPRIEFD (EBE D-504, %% 6706,e—mail:m—kobayashi@me.tut.ac.jp)
L3783 (X2 D-601,IA%% 6703,e—mail:yasui@tut.jp)

Masakazu Kobayashi (D-504, ext.6706, e—mail:m—kobayashi@me.tut.acjp)
T. Yasui(D—-601,ext.6703,e~mail:yasui@tut.jp)

Iz )HhLR—D

L HF|B7: https://www.tut.ac jp/university/faculty/me/565.html

T. Yasui: https://www.tut.ac jp/university/faculty/me/565.html

FI4RTT—
e—mail [IZCHERFS2(T{F1F5

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

FE-HHIZAREOHG

TP ERUB

(ATBIEWLARMEEEZ A

A ESEFHERMGREANSZHEMICESZ ST A—/N\LEREZED, ARMEBREDHE, AHDOBHIZDUNTHIE
MIZELZBRENEHITDIFTLNS,

(B)HffT& -HAEHELTOELLMGEE S

EELBREHNE - HRELLTOEMMN-HMEMNEEIZEL, HRICHITAHMNRETRR - RE-FR- ST 58 0%
BIZDIF TNV,

(C)BEGMBEHSN- KBMISERATESEKA-BIER

RIS IUZTOBEENFICHATIEELMBEBERL, TN LHEEICHEEMICERSE-MRRARAERER
BYTBHILT, REMRO-ODOMBIMGHEMZRIEL, RETEIENESIC

(BE) R OHEMPHSBRBOEILIZH T HIER D EFHNZE A

e, BE EfEOEEOREZERL, £EITh->TEENICHELEE T S8DEHICDF 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</b>

(A) Personality and attitude with a broad perspective

Have an international mindset to see human society from various angles with a global perspective; and the ability to consider
symbiosis between human beings and nature as well as public welfare while considering matters from diverse perspectives
and with appreciation of their wider context

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

Be conscious of specialized and ethical responsibilities as highly advanced—level engineers and researchers; and have the
abilities to find, set, solve and evaluate technical issues in society

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

Have advanced knowledge about mechanical engineering and related fields; and have the abilities to create and implement
original technologies to solve problems through acquiring R&D methodologies that link such knowledge in an extensive and
organic manner

(E) Inquisitive attitude toward and continuous learning of state—of-the—art technology and changes in social environment
Have the abilities to explore the nature of changes in society, environment and technologies; and to voluntarily make plans
and learn throughout one’s life

F—0—F

YA, MEBILE BBEE SRASRIE, BEENI., REARE. Bt FS4T0wX, F5X3T0wi sy

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




(D31030070)T R JL¥—I 248 [Advanced Energy Engineering]

FERFEXE] IR)LF—TI¥4R[Advanced Energy Engineering]

HE#RES D31030070 =87 BRIYER | ERGEA L3N

E ] IES BB RR £ 3~3 BT 2

FREE AEFRIEZFMEFHE LR IFTE NEER 1~

s W IFER BAREER D1

HUHB[A—2T ] RA D, TH B, #K T, A EE NAKAMURA Yuji, DOI Kentaro,
SUZUKI Takashi, MATSUOKA Tsuneyoshi

FonNyg MEC_DOC74022

Bx0ER

KETIE. BOMEOREHDVIERBEIZDOVT, ZRFOZEM . IRORREZEMRESSVEET H/XESEICLE
MOEHRIUITFHET S,

The aim of the present lecture is to obtain advanced knowledge on the transport of thermal energy and the combustion of
gases and solids.

BREORE

F1E(FF) IRIILF—TRITHTHHELE]

F20 (PF) RITBENITEER

EIE (FF) KFBERT—ILOEEHRR

FAE(FF) AVRT—ILOEERER

E5E(H) TMIART—ILOEERR

FOE (1 H#) YAI/ORT—LDBERE2

FEIE(2H) F/RT—ILOREHNERER

FE8E (L) <A yO-F/BFRAE

FEOE (FiR) BIAWAIILDERE

%10 B ($5K) RIAMALE OFFEEEEHAE

F 11 EER) REBAEOBE SaL—ay

F 12 EGLRE) FESKKOBELRE

F1I3E L) FEEKROBBLRE?2

%14 B GRRE) BMEFREMN

F15[E F&dH

BEANBRBIUBBEOTHIECEENELIBELHYET,
BEEEMENERIZHSHE L. GoogleClassroom PEFEIFIRL AT LKXYBEINT S,
1st week (Nakamura): Introduction of scaling law for thermo—fluid engineering
2nd week (Nakamura): Dimensional analysis / Buckingham pi—theorem

3rd week (Nakamura): Large—scale transport phenomena

4th week (Nakamura): Meno—scale transport phenomena

5th week (Doi): Microscale transport phenomena 1

6th week (Doi): Microscale transport phenomena 2

7th week (Doi): Nanoscale electrokinetic phenomena

8th week (Doi): Micro— and nanoscale thermofluid technologies

9th week (Suzuki): Fundamentals of atomization

10th week (Suzuki): Parameters and measuring method of atomization

11th week (Suzuki): Numerical simulation of atomization

12th week (Matsuoka): Burning velocity of premixed flame 1

13th week (Matsuoka): Burning velocity of premixed flame 2

14th week (Matsuoka): Combustion instability

15th week : Summary

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-HBERE

BOOEZEANBTEEETLLELIC, RADBEEABITOVTTFHSEEETTFELTHEIE, (FE 0O H-EF 90 5)
To enhance a learning effect, students are encouraged to refer to their textbox etc

To prepare for and review the lecture for around 90 minutes each.

&R E

MEBT2) IFRAEDEL TBRETZIHEOHBERIELTHLIE,

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

BRER-ETIMEER




BEREYNECLIZBEICSCTIIVNERALET,
Handouts will be distributed as necessary.
BERICHATHHEEE
N/A
N/A
EREE
1) BRARMREICHS T A LB OV TERT S
2) RAYORT—)LEEBRRIZOVWTERET S
3) RIS DOWTEBET S
4) BRIFFREMEIZOVWTERTS
1) Understanding the scaling law for thermo—fluid problem
2) Understanding the microscale Transport Phenomena
3) Understanding the liquid atomization
4) Understanding the combustion instability
BARD S EGEARER . BELFR—MEOEMNS LU FMmEE
i
LR—bk 100%
S ELE: [RAIMICT RTOBRICHEL-LDIZDE, TROKLSIICHELZTFET S,
S:EMBEEETERLTEY, M OFHEEICKDHE R (100 AR A 90 mLLE
AGERBEE 90%:ZERLTEY, M OFHBEICLDHE A (100 SiEmR) A1 80 MUk
B: ER B1EF 80%EMLTHY, M DFFEEICLSE R (100 miFm) A 70 mLlE
C:ERBE%E 10%:ERHLTHY, M OFHEEICKLSHF R (100 HFER) A 60 mLLE
Assignments and discussion (several assignments are requested during the term): 100%
[Evaluation basis]
Students who attend all classes will be evaluated as follows:
S: Achieved all goals and obtained total points of the class reports, 90 or higher (out of 100 points).
A: Achieved 90 % of goals and obtained total points of the class reports, 80 or higher (out of 100 points).
B: Achieved 80 % of goals and obtained total points of the class reports, 70 or higher (out of 100 points).
C: Achieved 70 % of goals and obtained total points of the class reports, 60 or higher (out of 100 points).

EHIFER
LR—bTEE
By Report
TEHAREREEM
N/A

N/A

Ttk

N/A

N/A

DTIHLR—D
N/A
N/A

FI4RTT—

[REIELTHEERFER OBERKR THRMNSF % 5 FREET.
Every Friday, after the class to 5:00PM.
FE-HEIZERREOHE

T 2ERYB>

(C)BERABEREH - ERMICERTESREN-RIEN
BHIZELVEOEENFICET IS ELTNBEBRL, ThoZLERICHRMISEBSE-ARRRAERENR
/I HIET, RERROODWBIMTRTEREL, RETEDIRNEHIC

Graduate Program of Mechanical Engineering for Doctoral Degree</b>

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

Have advanced knowledge about mechanical engineering and related fields; and have the abilities to create and implement
original technologies to solve problems through acquiring R&D methodologies that link such knowledge in an extensive and
organic manner

F—J7—F

BFRARE . LA, YA OO0Rr—ILEERRR . RIEMAIL., RETRREME

Thermo—fluid engineering, Scaling law, microscale transport phenomena, Liquid atomization, Combustion instability







(D31030110)4& 85 A H A =% X[Advanced Mechatronics]

FBAREFExE] Feim AHA =S X [Advanced Mechatronics]

BERES D31030110 =%, BHIZ2ER | BRGBEAE #EiR
FREEERA GIE: FE B iR R 2~2 BHETH 2

REENE AFERIFHREELLLRE HEER 1~

BAsEEH B TP ER BAEEER D1
HLUHER[A—FRIC] ik B, &K BAE, 5 #B| SATO Kaiji, TAKAGI Kentaro, SANO Shigenori
Fonyvyg MEC_DOC74022

BxoE&E

KEZEBIBETHEITEST, MEOARYMDEBELZ AN L, THF2IT—4, sHRGIEREMBTOEB ML Z(ZD
+%.

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.

BREORE

LTFZEFELTLS.

%1 B(E)~5 5 B(E): ZR, 5 6 B(ED~ 10 8(E): &%, 5 11 8(E)~5 15 8(E): Bk

F1EAE). .. AHAMAZIRVRTLEETILEEEQ)
F258E). .. AHAPAZHRVATLEETIVIEFE(2)
F3EE). .. AHMFAZHRVATLEETIVIEFE(I)
FA4EE). .. AHAMAZHIRVRTLEETIVIEEE(4)
F558E). .. AHAMAZIRVRATLEETILIEEE()
F6BE). .. JATLRE-ETIVEIEN)
F7EE). .. JATLRE-ETIVEIE(2)
F8EE). .. JATLRE-ETIVEIE(3)
F9BEE). .. PRATFLRE-ETIVRILE(4)
F1058[ED). .. YATFLRE-ETIVKRIE(E)
F11E@E). .. BEEHUATL)

F12:8E). .. BEEHUATL(2)

£ 13EE). .. HBEEEHRATL(3)

F148@E). .. BEEHRATL(4)

F15:8E). .. BEEHVATL(D)

BEABRBLIUBBOIECERENELDEELHYET.
BEIREMENEH(ZLS5E (X, GoogleClassroom YL FFER AT LLYBEHLET.
The following contents are provided;

1st-5th: Prof.Takagi, 6th—10th: Prof.Sano, 11th—15th: Prof.Sato

1st week/time ...
2nd week/time ...
3rd week/time ...
4th week/time ...
5th week/time ...

Mechatronics systems and modeling methods (1)
Mechatronics systems and modeling methods (2)
Mechatronics systems and modeling methods (3)
Mechatronics systems and modeling methods (4)
Mechatronics systems and modeling methods (5)

System identification and Validation(1)
System identification and Validation(2)
8th week/time ... System identification and Validation(3)
9th week/time ... System identification and Validation(4)
10th week/time ... System identification and Validation(5)
11th week/time ... Precision Motion System(1)

12th week/time ... Precision Motion System(2)

13th week/time ... Precision Motion System(3)

14th week/time ... Precision Motion System(4)

15th week/time ... Precision Motion System(5)

6th week/time ...
7th week/time ...

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-EERNR

FE BAREIN-ERERETBACAZRL, BESHEITOVTSEELGE TEBEFROTHILE (90 7)

BE BREHESMEL, SEELRLEESBLTERELTHTE, (905)

To carefully read the pre—delivered lecture materials in advance and understand related matters using reference books, etc..
To read back the lecture materials and understand them using reference books, etc..

To prepare for and review the lecture for around 90 minutes each.

BEFR B




ISREE IV, AR, #iEE, IS fEIE oRT49X

Applied math I-1V, differential equation, mechanics, measurement engineering, control eingineering, and robotics.
HREICETHSHEREE

BHEEHTD

Handouts will be prepared.

BERICHATHHEEE

HIZHL

N/A

ER BT

() B EBEEBICH TR EROFEEDRNEN RS EEEMHET S

(2) ARV DY R T LREDEHEZERET S

() AAPAZHY RV AT LERIDICEM I AT LDETIVIEFEZOEREERETS

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

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

RO Sl A (BRI, FRRELTR—FMEORE DS KU FHEE%E
LAR—KZ&>T 100%:HTE T2
S:90 mELE

A:80 Ll E

B:70 mLLE

C:60 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 70 or higher.
C:Score of the report is 60 or higher.

EHIFER
LR—+TEHE
By Report

ERIAER S

BIZEL

N/A

T Ot

S AREKER, D-509, 6698, takagikentaro.op@tut.jp
{E£B7:% 8], D-407, 6677, sano@me.tut.ac,jp
{E#&B =, D-408, 6676, sato@me.tut.ac jp

Shigenori Sano, D-407, 6677, sano@me.tut.acjp
Kentaro Takagi, D-509, 6698, takagi.kentaro.op@tut.jp
Kaiji Sato, D-408, 6676, sato@me.tut.ac.jp

Iz )HhLR—D
YFIZiL
N/A

FI4RTT—

B (XFEFF Google Classroom DAV EREEZRWNTRZI(HTIT5. BRIADEZL, FERBORIRIC, FEHTHEET
5FETHD. BANGZRABTOREDBEICIEREICEEA—ILEMNTEIL.

Write comment on Google Classroom if you have questions. The questions will be answered around the lecture time. In case
you have personal or urgent questions, send email directly to the lecturers.

FE-HEIZERREDOR

B IZERB>

(C)BEGMBEHESN- KBMIERATESAEKA-BIER
BEIZELUVZTOEESFICEATIEELMEEBEL, TNOELEEICHEMICESSE-MERREAERER
BYBHILT, REMRO-ODMBIMGHEMEZRIEL, RETEIE8NESIC

Graduate Program of Mechanical Engineering for Doctoral Degree</b>
(C)Practical and creative abilities to utilize advanced knowledge in an integrated and progressive manner
Have advanced knowledge about mechanical engineering and related fields; and have the abilities to create and implement




original technologies to solve problems through acquiring R&D methodologies that link such knowledge in an extensive and
organic manner

| #—7—¢ |
BRyk, HI#, EFIE, SRTFLRE, €LY, THFII—4, g2 #BHS 2T L |

Robot, Control, Modeling, System identification, Sensor, Actuator, Mechanism, Mechanical system




(D32010010)E S - EF 15 T2 #%55 I [Seminar in Electrical, Electronic and Information Engineering 2]

FEAEXA] BER - EFIEHRITFEE I [Seminar in Electrical, Electronic and Information Engineering
2]

FHEEES D32010010 X5 BEXR-EFHE BRBE A

RIFER

s BE IEARR L Bt ¥ 4

G RERIFARBETREFRE SRER 1~

FAsRER BR-EFRRIFER FAERER D1

LB BIN—2FRET] S2RHBHEZEE 2kei kyomu lin-S

FonR)g ELC_DOC71012

BROAR

HME,.RX. HEEERHELERT A LERALT, EMBI S LU TOR LN MTZRCER, 3HH. BE, 0BT 58
hEES,

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.

BEXORE
BEMNMEETIER - EFFBMBEANICOVT, BRELEL-ECAEHAT S,
HEEHAF KT OVTEEREE1T,

BRERNBBIUBBOITHMIEICEENELDIEENHYET,

KIZEEBMENEEIZHDZ A, GoogleClassroom Ff=IIHFFIFR AT LEYERLET,

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

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-EHERNE
BRBHEDIERICHSITE,
Related subjects are different for each student. Refer to the supervisor.

EER A
EEHAICHLEhESIE,

Refer to the supervisor.

BHEICEATIHERESR

BREICTEET S,

The books or papers are specified by the supervisor.
BEEICHATLHMBER

HIZRL

N/A

b-o4=F:
EFAECERBL. EMERLVRXERACHT CENTESD, FLEINLERREVSIRAZAILTHREA., BRISENTE
%, EMSHOREMEMIOVTIEETES,

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.

RAROFHEA(EHHR, FELR—MEOEMS LU FEEE

SREAD AL, BRADEE, BRADSMOBRFHOHRENIZHET S,

#ER 100 R AT, 5@ S:90 mLAE, A:80 mLL L, FHfi B:70 skl k, 5Fffi C:60 mLLE,

The point is given out of 100, totally considering the presentation, the answers to questions, and the attitude in discussions.
The student is qualified for the achievements if the point is equal or greater than 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).

ERIHER




SHEREAR I E ATBITHAEL
None during exam period
EHIRERREH

BTl

N/A

Tt
REHEICHLEhESIE,

Refer to the supervisor.

YT )LHLR—D
FICEL
N/A

AI4RT7T—
EEHAICHVLEDbE S,

Refer to the supervisor.

FE-HEIERREDOHE

BR-EFERIFHERUB

(C)EELMAEHMEN - REMNICSERATEIER-8lER
BR-EFERIZSLVTOBEENHFICHTIEELMBEERL, ThOELAHEICHBMISEESE-MRAZKA
ERERBTHILT, BEAROE-OOMBIMGHEMIEREL, EETES

(D) B—/\IVISEETESDIZ2a=r—2av A
JA—NILIZERT BN R EEEITF—LELTHALTRYEAD ST, BoNEZCPREEZNENICKRIR-FKIET
2a32=H5—avhé, )4 —ELTF—LDBEERICEETELE\BENE

(BE) RO EMOHESBEO TSR T HIEER L EFHEHNFEE A

e, BE BRINEOELOEREEERL, £EIChHOE>THEMICHBELEE T S8EHEZIZDIT TN,

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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

F——FK

BER-ETFERIY L, JLEo 7230

Electrical and electronic information engineering, Advanced technology, Presentation




(D32010020) B & - EF 5 T P45 M [Seminar in Electrical, Electronic and Information Engineering 3]

FEAEXA] ER-EFIERITFEE M [Seminar in Electrical, Electronic and Information Engineering
3]

FHEEES D32010020 X5 BEXR-EFHE BRBE A

RIFER

s BE IEARR L Bt ¥ 1

G RERIFARBETREFRE SRER 2~

FAsRER BR-EFRRIFER FAERER D2

LB BIN—2FRET] S2RHBHEZEE 2kei kyomu lin-S
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BROAR

HME,.RX. HEEERHELERT A LERALT, EMBI S LU TOR LN MTZRCER, 3HH. BE, 0BT 58
hEES,

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.

BEXORE
BEMNMEETIER - EFFBMBEANICOVT, BRELEL-ECAEHAT S,
HEEHAF KT OVTEEREE1T,

BRERNBBIUBBOITHMIEICEENELDIEENHYET,

KIZEEBMENEEIZHDZ A, GoogleClassroom Ff=IIHFFIFR AT LEYERLET,

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

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FPE-EEHNE
BREZNRE/ETDLELIC, RADABRITOVWTTHFRMNEESECFELTS L,

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

EER A
EEHAICHLEhESIE,

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

BREICTEET S,

The books or papers are specified by the supervisor.
BEEICHATLHMBER

HIZRL

N/A

b-o4=F:
EFAECERBL. EMERLVRXERACHT CENTESD, FLEINLERREVSIRAZAILTHREA., BRISENTE
%, EMSHOREMEMIOVTIEETES,

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.

RAROFHEA(EHHR, FELR—MEOEMS LU FEEE

SREAD AL, BRADEE, BRADSMOBRFHOHRENIZHET S,

#ER 100 R AT, 5@ S:90 mLAE, A:80 mLL L, FHfi B:70 skl k, 5Fffi C:60 mLLE,

The point is given out of 100, totally considering the presentation, the answers to questions, and the attitude in discussions.
The student is qualified for the achievements if the point is equal or greater than 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).

E R
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None during exam period
EHIRERREH

BTl

N/A

T4tk
EBEHEICHWEDLEDIL,

Refer to the supervisor.
DTNV HLR—D
HIZHL

N/A

A I4RT7T—
HEHAICHWNADLEDTE,

Refer to the supervisor.

FE-BEIZBREDOAE

BR-EFERIFHERUB

(C)EELMBEHEN - RENISERATESERN-RlER
BR-EFERIZSLVCTOBEENHFICHTIEELMBEERL, ThOELAHEICHBMISEESE-MRAZKA
ERERBTHILT, EEAROE-HOWMABIMLGHEMTEREL, EETES

(D) B—/NIVISEETESIZ2a=r—2av A
JO—NILIZELTEHENERIEEITTF—LELTHALTRYAD ST, BoNEZCHRREEZNRMNICKRIR-RIET
2a31=H5—avhé, ) —ELTF—LDBEERICEETESE0\RENE

(BE) RHDOEMOHESBEOTILISH T HIEER L EFHHNFEE A

#HE, BE BfEFOLEEOREZERL, £EITh->TEENICHBELEE T S8DEHITDFTNS,

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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

F——FK

BXR-ETFIERIY simsdl, JLEoT7—2ay

Electrical and electronic information engineering, Advanced technology, Presentation
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HE#RES D32020030 ‘ =2 BER-EFRE BRBE B
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BRERER ES-EFREBRIFER BRERSE R D2

HLUKE[N—TFERT] S2HRHIFEE, )IIth BAHE 2kei kyomu lin-S, KAWABATA Akio

Fonyoy ELC_DOC79020

Bx0EE%

ARERETERPRETHICOI-HRRENZ, ©E. AREBALLETAETEOATOSME. ., R GLEOEHEE
BLTEETAILICLY, DEETORBRERE. BREROEROT7IO—FOERBEEHS, IIFEEEHDHTHEY
FBLOFZELEREERZELT, FRIEEMHEMBLLGI-OITBRELZARBEOMAZEZRSLLEIC, ERMLGETRE
ZE<.

Understand practical solutions and approaches to industrial problems through research, development and design activities in
industries and enterprises based on study abilities acquired in a graduate school (doctoral course). In addition, improve
humanity through close discussion with industrial supervisors and professionals for being an expected leading engineers in
the future.

BEORE

FRNIEEHE (FEEHE -FIEEHE) . MIT7EN\AF—HEFLOMEHKITEY . BRSO E- R TR, B
R.AREOT—IEZRET S,

BRONT- BRI RERARFAFKT <%, IFEBEEDLLITEITT S,

BERNBBLUVBBEOTHEEICEENELEIHZENHBYET,

MIBEEMRENETRIZHSIHEEIL, GoogleClassroom E=-ITHHEIFR AT LKIYEBHLET,

Consult with academic supervisors and advisors to determine internship subjects in industries and enterprises, which are
accomplished under the direct instructor for your training.

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-HERNE

HRICEEET SNBEFERETHIENEELL

Preparation for and review of the training by studying related subjects are highly recommended.

BAER B

HIZRL

N/A

BERCHISHEEER
EHIREDELEDIETRITAHS,

Follow suggestions of the direct instructors.

SERICHIIMEEE
il
N/A

ERER

BICRE -AREEETERITRETLILICKY., EBXTORLOOIZTa=r—30  BERETHIIOFHE -4
WEENOMEMRRB CTOEREZEZRFTTEHELLIC. TNODEEREZRET 5,

Expected to improve communication skills with project members and make use of research and analytical abilities acquired
in a graduate school for practical problems in industries, and understand their importance.

BAEDSEA(ERAR. BELA—FMEOEMS LU FFHEE

AN ORYMA CHBICEDE, JIEREDTEZE 100 &8 TTS.

S:EMBEEFERLTEY, M DI RFHE A (100 RiER) A 90 Sl E

AGERBEEERLTEY, hOilEARETE A (100 SiEA) A1 80 MUk

B:ER BEZEMLTHEY, MDA REFE A (100 SER) A 70 mLlE

CERBELTEMLTEY, MDOFIARETFM = (100 S R) A1 60 mLLE

The final grade will be determined by an evaluation from direct instructor of your training based on the performance and
outcome.

The credit of this course is given if the above total score 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).
ERIRER

HEREAR T IC(E BT

None during exam period




EHIRERREH

BTl

N/A

Tt

NECES ITOVTITFERIEERE L&LGHEHTHIE,

Have enough communication with your academic supervisor about the contents and progress.
DTNV HLR—D

HIZRL

N/A

AI4RT7T—
FHREZAENA—ILHAHVETEKZICTEER ST S

Contact to your academic supervisor (via mail or visit his/her office) per necessary

FE-BEIZBREDOAE

BR-EFERIFERUB

(C)EELMEEMEN - REMNISERTEIERK -l
BRBEFERIFELVZTOEENHICETIEELMEZBEL, TNoFLEREICARMNISERSE-MERRS
KRERBTEILT, BERROE-OOMEIMLRMEENEL, EBTED

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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

*—J—FK

e HIEE

On the Job Traning
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HMBEaFEx£] FImMETL IO 4% I [Advanced Materials for Electronics 1]
BHEHES D32030010 ‘ B4 ‘ ER-EFE BRA ER
BI¥ER

BREEERA AITHEA | BEER | ka2~2 :ToZ ] 2

SRS AERIFERFFE TR IRE SRER 1~

BrEEF BER-BTREBRIFENR BAREER D1

HLUBE(N—IF R NE #BA, \F £ B #—, BRE 5K UCHIDA Hironaga, YATSUI Takashi,
NAKAMURA Yuichi, KATSUMI Ryota

FonyLyg ELC_DOC72022

BExOBE

RYRTAYR,F/THR=OR AOYPOZHR BFTHF=IRIET 2. MBILIFOZORHBITE T HREND
SFIRHIRRRIS DL TE A,

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

REONE

RTRTAVRATIIHMELHRAZ. TISICEET HRMITDONT, /T4 I XTI F /BEO R REEEAIZDL
T AAYMAZ I RATRERIGRET R —EROERASIEAIZONT, EFIAF=IVRATR BEFEFBEEDT
WAEFHRTOEREICAF = EERTA I RABMDERIZONT, TN ETNBRNZHENEZON-REEZ
BENAT-BEL. TIITE VAR A TERET.

BRERNBBIUBBOFTHMIEICEENELDIEENHYET,

KIZEEBMENEEIZHDZ A, GoogleClassroom F=IIHFFIFR AT LKYERLET,

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: Magnetism, magnetooptics and related technologies.

Nanophotonics: From basics to applications about the nanophotonic reactions and the applications.
Caloritronics: From basics to applications about the advanced energy conversion from heat.

Quantum photonics: Application of semiconductor photonics technology for practical use of quantum technology

In case of any changes to the course content and evaluation of achievement or the class format, the information will be
provided via Google Classroom or KYOMU JOHO SYSTEM.

FE-HBERE

RUDFEETIRTIIEFBROABIIOVT, BEICBTHHRANBTLTFERN R THLID T, FREFUNELEBHERET
[CREZEEFCTIAE - ZRBLESZATRIBMICHRICSMT 5L, FTH WO L. EEF 90 5.

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. 90 minutes of preparation and 90
minutes of review.

BER B

il

N/A
BEECHIIHEFER
BETLUAAEERMLES,

Paper(resume)will be distributed

BEECHIIMEFHR
2Rl
N/A

EpEE
EHAEDTFITOVTELABLESTET, HRRMREDBLVREERICOTSLEBELT S,

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

RO AT HHR, FELR—MEOEMNS LU FEEE
ZIELHLENSHBBINIFEICKHLTOBEEDERICH TEIRERSLVIRMONBIZLY. BEMICHKEETFHT 5.
AR 100 RS T, 5@ S: 90 mlE. A:80 MLl b FHEi B:70 sakA k., 5Ff C:60 mLLL,

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)

ERIAER

SHERHARE I IZ BT

None during exam period

EHAGRER 34

HIzHL

N/A

ZTOfth

T T4URX AEMBA : uchida@ee tut.ac.jp

F /7= R J\FH £ : yatsui.takashi.rv@tut.jp
HOYrA= X ; hftifE—: nakamura@ee.tut.ac,jp
EF 74O X R T K katsumi.ryota.ti@tut.jp

Magnetics ; Hironaga Uchida:uchida@ee.tut.ac jp
Nanophotonics ; yatsui.takashi.rv@tut,jp

Caloritronics ; Yuichi Nakamura:nakamura@ee.tut.acjp
Quantum photonics ; katsumi.ryota.ti@tutjp

DTV ALR—D

BIZEL

N/A

FI4RTIT—
EHEBICHERICA—NGEEI I BT,
It is desirable to contact beforehand by e—mail.

FE-HEIERREDOHE

L EFRAILEHB>
(O) BEGABEHEN- RROISEATESREN - AN

BE BFERILHLUTOMENTIHT SBETNBEEEL, ThOELBEICHENICERS H-FIRMRS
ERERETHLT, RERROLOORANTEHZAEL, RETES

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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——FK

WMk, F/740=9R, AAYFAZHR, BEFITHE=HR | RERER

Magnetics, nanophotonics, caloritronics, quantum photonics
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SRS RERIEMREHET L EAFE SRER 1~

BrEEF BR-EFERIFER BAREER D1

LS N—vF R BN ES, FEE =5, #E  ZH{E TAKIKAWA Hirofumi, INADA Ryoji, MURAKAMI
Yoshinobu

Y 2AUPYS ELC_DOC73020

BEDOHE

BRIRNF—VRTLQOEKRIIODVWTERTHLEZEMIC, HE. 2. BE. ERIF/LT—0HlH. EEBE-#&
T% ZREMERHEEL RETSATEZTDNRA. FITOWTERT D, T, oD EELREMEHICENT. &
BEMNICHEEZED. T-ECPEEEDHI L TRENODEELEREIRBTHIELEEIELT 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.

BEORE

LUTD32DYTa—ADhhsERT S,

HJa—R1

1. BRIFIILF—IRATL(1~558)

2. BEE-BRMBBIF(5~10:8)

3. FERBLUVEREBHHOEREMME(11~15:8)
HJa—x2

1. BRIEFEI R —EBRT/INA R (1~5 8)

2. VFOLZREMEBRFEM(5~10 8)

3. BRIEZIRILF—EBRT NS ADORFHEIR (11~1518)
+Ja—X3

1. METSXTDFEELHE(1~58)

2. MBTSXY DML (5~1058)

3. FSXTERA1~158)

16 8 HIRAER

BEARBIUVBRBOTMEICEENELDGENHYET,
KIZEEMMENEEIZHDZE A, GoogleClassroom F=IIHFFIFR AT LEYERLET,

Choose from three following sub courses.

Sub course 1

1. Electric energy system (1st—5th week)

2. High voltage, electric insulation engineering (6th—10th week)

3. Basic properties of matter of a dielectric and the electrical insulating material (11th—15th week)
Sub course 2 (No class this year)

1. Electrochemical energy conversion device (1st-5th week)

2. A lithium rechargeable battery and fuel cell (6th—10th week)

3. The latest trend of the electrochemical energy conversion device (11th—15th week)
Sub course 3

1. Generation and control of the electric discharge plasma(1st-5th week)

2. Characteristics and diagnosis of the electric discharge plasma (6th—10th week)

3. Plasma applications (11th—15th week)

16th week End—term exam.

In case of any changes to the course content and evaluation of achievement or the class format,
it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-EEHNE
EEROBEMERDDH, HRENENBITOVTFE - BEEEITIE,




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

BAERE

IRLF—RYET—HI% BAVATLIRE, IXLX—EHRP EAGHAIS. J5XYI%

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

HREICETHSHEREE

EEREMEEM

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

SEEICHTIMEFER
$FICEL
N/A

b= 4=k:
FHBR VAT LBLUVZDBEENFITOVNTERNGMBEEGL, BET D,

Acquire and understand basic knowledge about advanced electrical systems and the related fields.
BARD S EGEARER . BELR—MEOEMNS LU FMmEE
HERB LULAR—MKYEHE
S EMBZEETRTERLTEY, HhOTRLR—FDOEET (100 i s) AY 90 mLl L
AERBIEE 90%ERLTEY, MDOTRMLR—DOEE R (100 SiER)HY 80 MLl E
B:ZER B1Z% 80%:ERKLTHY, M DOTRMLR—FDEEF (100 RiFER) A 70 AU E
C:EMBEE 10%ERLTEY, HhDOTRALIR—DOEEH R (100 fH ) A 60 MLl E
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).
EHIEER
EHEREEMR
Examination
TEHAREREEM
BIZEL
N/A
ZT 04t
S (C-311, TEL: 6727, E-mail: takikawa.hirofumi.cg@ee.tut.jp)
FEE S (C-307, Tel: 6723, E-mail: inada.ryoji.qr@tut.jp)
¥ EZ{5 (C-308, TEL: 6724, E-mail: murakami.yoshinobu.uf@tut.jp)
H. Takikawa(C—-311, TEL: 6727, E-mail: takikawa.hirofumi.cg@ee.tut.jp)
R. Inada(C-307, Tel: 6723, E-mail: inada.ryoji.qr@tut.jp)
Y. Murakami(C-308, TEL: 6724, E-mail: murakami.yoshinobu.uf@tut.jp)

DI NALR—D
YFIZiL
N/A

FI4RTT—
EEORIERE- IR (E-mail THREZEMICHVEDLETTILY),
At any time (Please e—mail beforehand.)

FE-HEIZERREDOR

BEX-EFHEHIEERUB

(C)BELABEMRAN - ERINISEMTELIREN -BIEN

B BEFRBIZELVTORENFICHTIEELMBEESEL, ThoLHEICARNISESESE-MRRAREA
ERERGTHOLT, REBROLOOBBIMLRITEZRIEL, EBRTES

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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—0—F
BAVRTL, FSX, TRILF—FHl, IRILX—T/N(X, BEEIY BEXkE
Electric power system, Plasma, Energy conversion, Energy device, High voltage engineering, Electrical insulation
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HERES D32030050 =87 BEXR-ETFHER BRLBE | &R
IFEK

BREEERA ATEA | BERR  £2~2 BATH 2

SRS AERIEMERE LR IZE RHEER 1~

BrEEF BR-EFERIFENR BAEEER D1

HAEFE[N—IF A HE FH A Bk 18 FH £LE %% EZX ISHIKAWA Yasuhiko, SAWADA Kazuaki,

Eo | SUDO Minoru, NODA Toshihiko, GOTO Masahide
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BEDOHE

FIHIAIVOTL IO REFCEB T D1DIZ, ITIVTILTHFAVEECH B RMBLERFT T /NI ROBIZDONTEHE
595,

From the viewpoint of deep understanding of advanced microelectronics, physics of semiconductors including material design
and an example of latest device will be lectured.

BEOoRE

a) $BIADYIR LS
EREESLUTOEREIM
VAV s 2=l 4 M2/
[A=y/E ST
EHME
KBIEF
Fr ) TERRIRZR
ko RILHER

b) £ E-3 EiRHEM
SaykF—/N\J7
ESHLTpe A u e 8

—IyHarvssk

c) £HEEH®
TN 2T O R F i
MEMS/NEMS
=¥ MOSFET
EBERE LU MEMS [ZEETAREYI R

BRERNBBLIUBBOITHMIEICEENELDIEENHYET,
BEEEMENER(IZHSHE . GoogleClassroom F-[FHFFIHE R AT LIYEIMLET .
a) Physics and Properties of Semiconductors
Crystal growth and device processing
Energy band engineering
Alloy semiconductor
Strain effect
Superlattice
Carrier transport phenomena
Tummeling effect
b)Metal-Semiconductor Contacts
Schottky barrier
Current transport processes
Ohmic contact

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

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-HBERE

BEOFEEABEEE (90 ) F5LEE1C, KADORBITOVWTTHFRANEESEICFE (90 7)) LTLBIL,




Review each lecture (90 min) and prepare for the next class (90 min) with reference to textbook.
BER B
EFNZE. BN ILIMOZHORICET HEREH

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

Semiconductor Physics, Master course

LRECHEIIMRER
BETLYUIAZERMLES .

Papers(resume)will be distributed.

BEE1 =2Z Semiconductor devices —physics and Technology— ISBN
EEL S.M. Sze | Hi Rt | WILEY HERE

BERICHISHEER

AL

N/A

b-3:4=F 4

D RTUTILTHAUEECHFEROERNEIAIOIL IO IR OYBERREERET D,
@ RA4UBILIFAZIRICEEST SRFOKMISOVTHHEEFT 5.

(1) Understand basic microelectronics and physical phenomena of semiconductors including material design.

(2) To learn the latest technology related to microelectronics.
RBARD FEMmEGEARAER . BELR—MEOEMNS LU FmEE
EBEOETITHES>TRINALAR—R100%0)IZ&>TEFHET S
S:HAEFHEA (100 M=) A 90 AL E

A FaEETl S (100 S A AV 80 MLk
B:#A& ST A (100 miEm) AN 70 S E

C: ¥ &5l 5 (100 s ) AY 60 ML

Reports (100%)

EHIEER

LR—bTEE

By Report

TEHAREREEM

BTl

N/A

T Ofth
BIEIZHT->THANHED L

EEHEERST:

FEEFNBA:C-605 sawada@ee.tut.ac,jp ext. 6739
FIIIEE :C-607 ishikawa@ee.tut.acjp ext. 6741
JEMETS :C-508 sudo.minoru.oo@tut,jp ext. 6761
BFAME:C-611 noda-t@eiiris.tut.ac,jp ext. 6772
K. Sawada (C-605)

sawada@ee.tut.ac jp

ext. 6739

Y. Ishikawa (C-607)

ishikawa@ee.tut.ac jp

ext. 6741

M. Sudo (C-508)

sudo.minoru.oo@tut jp

ext. 6761

T. Noda (C-611)

noda-t@eiiris.tut.ac jp

ext. 6772

DTV AHLR—D

http://www.tut.ac jp/english/introduction/02EE.pdf
(F8h)

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

(25

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




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

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

A I4RT7T—
EERTHRET E-mail (CTHERF

After lecture, or contact by e—mail

FE-BEIZBREDOAE

BER-EFERIFERCB

C)BELHMBEHAN- RERNISEATELERN-RIEN
ER-ETRBIZBLUVTOEENHICETIEELMEEEHEL, ThoERHEICHRNICEESE-HRERA
ERERBTHILT, FEAROOORBIMN AN ZREL, RBRTED

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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
LHEOYBLSIE, 2E- LR SRES

Physics and Properties of Semiconductors, Metal-Semiconductor Contacts, Integrated circuits
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BrEEF BR-EFERIFER BAREER D1

LS N—vF R il B—, A BB 9B 2 ICHIKAWA Shuichi, TAKEUCHI Keigo, HAGA Nozomi
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BxoE&

TEDS5. WTNHDT—IF1DFEIRT S,

(M HE#HZ - HERTEZLHICE T2 HELEBEMTORREZY. TERREHORERISERT S HE5IC
2+,

(2) BBRBESRTLOYEBIZH T AREMOEERAFEMEZEV. BROHRIZENT HEHIZDIT5S,

(3) RERAERBEFYRILRVERENGEVATLOABETIVT FERITOVWTEY, BEOHMEISENT HE
BIZD+5,

Students select one course from the following three courses:

(1) This lecture aims to study 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 learn advanced knowledge on wireless communication systems in the physical layer, such as point—
to—point communication systems, multiuser communication systems, and multiple—input multiple—output (MIMO) systems.
(8) This lecture aims to acquire knowledge of circuit modeling of capacitively coupled wireless communication channels and
wireless power transfer systems.

BEoRE

(D EEICTHER L RTLRAROERICEDLSHEADN . SR LERMICET SEBAAEICOVTHERT 5,
HUTFISRT &S RNEF MBI SRHOT—IERIRL. FEOMAET—ICET I XRRAE. @Rzt -HE. AER
BOILEU T—avETS, (16 @)

- B A [E R i

- 3t 51| A0 2R 5 i

() YU TSR BREEOREMT—VICET A XHAE. tiF-HE. AEEROTL L T—23avETS, (16 @)
-SImBEV AT L

GV FI—HBEVRTLA

- el MIMO & X T L

B BMBEIZRHICHTDIUTOT—VICETIXHEAE. &5 -HE. AEEROTLELT—23a0%ET5, (16 [E)
-REREGERBEFYRIL
ERENEEDRT L

(1. (2). B EIB/VEFIMELERLTHEBZNBTHAO. RALFRMFBELOFLE BIEN B ORBER A2
A)ERHRELTHEREITI.

BERNEBIUBBOTHIEICEENELDHEENHYET,

BEERMENERIZHSHE (L, GoogleClassroom F1=[FEFHIFHR AT LKLY BHLET,

(1) Teacher with experience in Computer System Design will speak about basic knowledge related to High Performance
Computing technology.

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. (Total 16 times)

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

(2) Advanced topics are selected from the following themes in wireless communications:

* Advanced point—to—point communication systems

* Advanced multiuser communication systems

*Advanced MIMO systems

Paper surveys, reports, and presentations are held based on the selected topics. (Total 16 times)

(3) Paper surveys, reports, and presentations are held based on the following topics. (Total 16 times)
*Capacitively coupled wireless communication channels




*Wireless power transfer systems

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

In case of any changes to the course content and evaluation of achievement orthe class format, it will be informed via Google
Classroom or KYOMU JOHO SYSTEM.

FE-#BENE

BREFEENBEEETH(90 7) &&bIT, RBAOABRITOVTTFRAMEEZSEICFEL TS (90 ) 2L,

It is strongly recommended to prepare the lecture, e.g., to read the course materials and references before attending the
corresponding lecture. Average preparation time is 90 minutes.

It is also recommended to review after the lecture. Average review time is 90 minutes.

The course materials and references will be shown by the lecturer whenever necessary.

EERA

M ERELBEOFLIHREN BTN RT LR UEBEBL TSI LERNRET D,
) BLAHRENBMEREEVRTLR I BLUVIIZRELTVSILETTRET 5.

() ELAIHRER AIv /0 KRR IZ I IZEEBLTVSILERNRET D,

CNUSNDOFE (thERE - KXZOHE) THOTLEEEZRO DR EH LD . TDIHE. FRMBEZHERTH-HF
BIICBRHELEHRLTHAERILEREFLLT S,

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

(2) The students are requested to take Information and Communication Systems 1 and 2 in a master course before taking
this lecture.

(8) The students are requested to take Microwave Circuits 2 in a 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 explicit admission from the
lecturers. Contact the lecturers for the interview.

BHEICETIHEREE

TOEEDT—RIIELT, REEHELMEARO L, XFk-BRELLEEETT S,

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

SEERICHTIMEFR
YFIZiL
N/A

ERER

(1) BRLI=T—ICBAL T, @Y A THRITXXRE AT T 5B H(ZD115,

(2) BIRLI-T—ICEALT. REMEHEADEAET, BLEVMBZESICDIT5,

) BIRLI=T—~ICEAL T, AENBZEVIIRET 5O DEXBENEHIZDIT5,

4) BIRLI-T—VICEALT, AENBZRBLHLETRRTIENETHICDITS,

To acquire the items shown below;

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

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

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

D ME(EHRR., RALR— M FORMNE LU
R ILET—av, BREEGEERAMICEHET 5,

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

ERIAER

LR—hTEHE

By Report

EHIEEREM

L

N/A

T4t

L

N/A

Iz )LhLrR—D

(1) http://www.ccs.ee.tut.ac jp/ ichikawa/

(2) https://www.comm.ee.tut.ac.jp/csp/lecture/
(3) $FI127zL

(1) http://www.ccs.ee.tut.acjp/ ichikawa/index—e.html




(2) https://www.comm.ee.tut.ac.jp/csp/lecture/
(3) N/A

FI4RT7T—

EHIZ e-mail ETFHZETHZL,

Make a reservation via e—mail.

FE-HHFINFAREOH

R BFRAILEHB>
() BRI - RERIEATE SRS B

BS-BFWETFSLUTOBES BT 2BELMBEEEL, TOERMEICABNISEESE -HRHRS
AREBTBCLT, BERAOL HORBISHITERIEL, RHTES

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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—J—

EHERER. ERAMEEK. RERET. S E. WHNE, BZEE. TEHA. MIMO, FERESERERE. BEREN S
Custom computing circuit, logic design, high performance computing, wireless communications, modulation/demodulation,
MIMO, capacitively coupled wireless communications, wireless power transfer
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FERFEXE] & ¥R - ZNHE T2 4% 5l &%5% I [Seminar in Conputer Science and Engineering 1]

HEAES D33010010 ‘ =3 BT BRBA g
FEK

E e BE | BEER EL Lok~ 4

SRS AERIFERFFE TR IRE SRER 1~

BrEEF 1B - ENEE THEHEK BAREER D1

BUHE[A—FRT] S3RHFHZEE 3kei kyomu Iin-S

FN)y CMP_DOC71012

BxoE&

ERRENEET HFRZICHT OIRAHOBITER FICHEBICLIREMOEMER) EXR T O8N, GOV,
ZOEMIBEREEAE. A, B WETESRNEED,

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.

BEONE
HEMEET SRAMDEMFR FFICKF I ORAMDEMFR) IS OVNTEMLIEIHZEHRBAT S,
BRIIREMEROABTORER . B, S, B8 BETIAXRIOVTEEEEET,

BERNBBLUVBBEOTHEEICEENELEIHZENHBYET,

MIBEEMRENERIZHSIHEEIL, GoogleClassroom = IIHHEIFR AT LKIYBEBHLET,

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.

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FPE-EEHNE
BEMEET HRABICEL, PE-BEETI,

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

EERA
EEHAICHVWEbESIE,

BHEICRIIMEFE
BETLOAEERMALET,

Papers(resume)will be distributed.

BEEICHIIMEESR
BENSEEORIMENERRTIEEMHD,
ERBR

M JEHDEM D FORXNEETE, hHYPTERATES,
(2) BBV EREHOE XM FRIRTE . X TES,

(3) X DIREHTIERIDN TED,

(B FEREVSREMILTOERIRBENTED,
B)FROTEEEMEVVSERTHERTES,

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

(3) To make standard construction of technical papers.

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

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

RO E(GEMRER, REALR— MO B SUTiE %
BRTEHRORERICAIT-B X%, RITEROEBRE. RADHE. BERA~NORE, BHRADSMOKFENSREMIC
EEHRAENHIET D,




S RAIMICT R TOERICHELLDIZOE, TROKLSICHEETEET S,
SEMBEETRTERLTEY, MDOTAMLR—FDOEE A (100 SiEA) A 90 ALl E
A ERBEE S0ERLTEY, M DOTARLIR—rDEET A (100 AiEm) AV 80 MLl E
B ER BZ% 710%ERLTHY, MDOTAMLIR—FDAET A (100 miEA) A 70 ML
C:ERBEF 60%ERLTEY, M DOTRRLR—FDEETHA (100 AEm) A 60 AU 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.

EHIEER
Z Dt
Other

EHIFEREEE

BIZRL

N/A

T4t
BEHEICHWEDLEDIL,
ITNALR—D

BIZEL

N/A

FI4RTIT—
REHEICHLEhEDIE,
Ask the staff in charge of the lecture.

FE-BHEIZEBREDOAE

&8R- MAE TR ER/B>

(C)BERHMBEREN - RRMICERTESERN-EIEN
BHR-METEELCZOMENFICHTIEELNBEEEL, TNoELHEICHEMIEESE-RERRA LR
ZARFTHILET, REBRO-HOMBIGEMERIEL, RETEHRE

(E) RFDOEMOHRRED R T HER L EFGRIEE S

#HE RE BITEORCOXREEERL, £ EITH-->TARMICHELFE T HENEHITDIF TS,

Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

(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 and learn throughout one’s life in response to changes in society, environment and technology

F——F
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HEAES D33010020 ‘ =3 BT BRBA g
FEK

E e BE | BEER EL Lok~ 1

SRS AERIFERFFE TR IRE SRER 2~

BrEEF 1B - ENEE THEHEK BAREER D2

BUHE[A—FRT] S3RHFHZEE 3kei kyomu Iin-S

FN)y CMP_DOC71012

BxoE&

BHR-METZEEETIBLOFMAFFICENT, HERMORARORILFRDOBAEZY, BETHILITEL
T, SHROMEOEBET 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.

BEONE
BEMEE T SREMOBMFR RRICHFBICLDRAMOBRITIER (S DOVWTEELI-ELSHEHRBAT S,
BRIIREMEROABTORER . B, S, B8 BETIAXRI OV TEEREEET,

BRERNBBIUBBOFTHMIEICEENELDIEENHYET,

MIBEEMRENETRIZHSIHEIL, GoogleClassroom - [IHFHEIFERI AT LIYBHILET

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.

In case of any changes to the course content and evaluation of achievement or

the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
FE-HBERE

BEMNEETINAICEL, FE-EBFEITI.

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

BER B

il

N/A
BEECHIIHEFER
HBETLUAAEERMLES,

Papers(resume)will be distributed.

SERICHIIMEEE
YFIZiL
N/A

b-o4=F:

(N REHDEMDFORIAERTE, Hh UL EHRATED,
(2) BB IR R E RS EXHEIRNTE. FEXTES,

(3) WX DIBERTHEHNTES,

(B FEREVSREAILTOERIRBMNTES,
B)FEROFTEEERELSHERTIERTES,

(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.

A S hE(EHRER, REALR—MNMFORDE S UFTiE 2
BRITERORERICA =B X%, BFEHROERE. SRAOHE. BR~DOEE. BRADSMOKRFENSREHIC
HEEHAENHET S,

FHMEEAE: RAIMICT RTOBRICHELLLDICOE, TROLSICHEETHET S,
SIEMBEEFTRTERLTEY, MOTAMLR—FDOEEHA (100 AiHA)AY 90 ALl E
AERBEF 8OWERLTEY, M OTRRLR—LOEETA (100 AER) A 80 AU E
B:ER BZ% T10%ERLTHY, MDOTAMLIR—FDAET A (100 miEA) A 70 ML
C:ERBEZ 60%mERLTEY, M DOTARLIR—rDEET A (100 AiEm) AV 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

EHIEER
LR—bTEE
By Report
TEHAREREEM
HIZHL

N/A

it
FHIAFEOHE

DI NALR—D
YFIZiL
N/A

FI4RTT—
ELHEDIERITHES,
Ask the staff in charge of the lecture.

FE-HEIZERREDOR

1E4R - FEE THFEW/B>

(C)EELMAEHMEN - RENISERTEIEE-8lER

1B - METEELVZOEENFICETIEELMEZBEEL, TNoELERICAMMISEESB-MERAES LR
KRB TDHIET, BEERD-ODOMHAIMZRMEAEL, R TE4E

(BE) BRHFOEMOHSBEOELIHT BRI EEHEHNEE A

e BE REOELOREEZERL, £EIChE>THENICHBEILZE T 28EHE8I12DFTWS,

Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

(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 and learn throughout one’s life in response to changes in society, environment and technology

F—7—F




(D33020030)7 = A— v FEFEH##E[Internship for fellowship]

FEAMHFEXAE] 20—y T E#H I Internship for fellowship]

HE#RES D33020030 ‘ =2 B4R MEET | BIRNE BiE
FEK

b gt BE | BEER EL Bl 2

i RERIZHERIE RIS TRER 2~

PSR &8R- SIRE TR E K BEER D2

LS N—vF R S3ZHBFHFELR, )i BAAL 3kei kyomu lin-S, KAWABATA Akio

Fonyoy CMP_DOC79020

Bx0EE%

ARERETERPRETHICOI-HRRENZ, ©E. AREBALLETAETEOATOSME. ., R GLEOEHEE
BLTEETAILICLY, DEETORBRERE. BREROEROT7IO—FOERBEEHS, IIFEEEHDHTHEY
FBLOFZELEREERZELT, FRIEEMHEMBLLGI-OITBRELZARBEOMAZEZRSLLEIC, ERMLGETRE
ZE<.

Understand practical solutions and approaches to industrial problems through research, development and design activities in
industries and enterprises based on study abilities acquired in a graduate school (doctoral course). In addition, improve
humanity through close discussion with industrial supervisors and professionals for being an expected leading engineers in
the future.

BEORE

FRNIEEHE (FEEHE -FIEEHE) . MIT7EN\AF—HEFLOMEHKITEY . BRSO E- R TR, B
R.AREOT—IEZRET S,

BRONT- BRI RERARFAFKT <%, IFEBEEDLLITEITT S,

BERNBBLUVBBEOTHEEICEENELEIHZENHBYET,

MIBEEMRENETRIZHSIHEEIL, GoogleClassroom E=-ITHHEIFR AT LKIYEBHLET,

Consult with academic supervisors and advisors to determine internship subjects in industries and enterprises, which are
accomplished under the direct instructor for your traning.

In case of any changes to the course content and evaluation of achievement or

the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
FE-HERNE

HRICEEET SNBEFERETHIENEELL

Preparation for and review of the training by studying related subjects are highly recommended.
BAER B

HIZRL

N/A

BERCHISHEEER
EHIREDELEDIETRITAHS,

Follow suggestions of the direct instructors.

SERICHIIMEEE
il
N/A

ERER

BICRE -AREEETERITRETLILICKY., EBXTORLOOIZTa=r—30  BERETHIIOFHE -4
WEENOMEMRRB CTOEREZEZRFTTEHELLIC. TNODEEREZRET 5,

Expected to improve communication skills with project members and make use of research and analytical abilities acquired
in a graduate school for practical problems in industries, and understand their importance.

BAEDSEA(ERAR. BELA—FMEOEMS LU FFHEE

AN ORYMA CHBICEDE, JIEREDTEZE 100 &8 TTS.

S:EMBEEFERLTEY, M DI RFHE A (100 RiER) A 90 Sl E

AGERBEEERLTEY, hOilEARETE A (100 SiEA) A1 80 MUk

B:ER BEZEMLTHEY, MDA REFE A (100 SER) A 70 mLlE

CERBELTEMLTEY, MDOFIARETFM = (100 S R) A1 60 mLLE

The final grade will be determined by an evaluation from direct instructor of your training based on the performance and
outcome.

The credit of this course is given if the above total score 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).
ERIRER

HEREAR T IC(E BT

None during exam period




E R B R

it
AR LES IOV TITFERIEEHB ERAEHT S

Have enough communication with your academic supervisor about the contents and progress.

DILVALR—D

BTl

N/A

FI4RT7T—

FHREBHEHNA—LHIVEXRZEIZTEERIET S

Contact to your academic supervisor (via mail or visit his/her office) per necessary

FE-HHINFAREOX

&R - HEE THERUB>

(C)BERABEREH - ERMICERTESREN-RIEN
BHR-METZ2ELVZOMENFICETIEELNBEBEL, TNoELHEEICHRMISEESE-HERRA LR
ERFTHILT, BERROOOBAIMGEMEREL, EETEDHE

Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

*—J—FK

e HIEE

On the Job Traning
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FERFEXE] HE - EBNIE T 4% 5%[Speech and Language Processing]

BERES D33030170 =45 FR-MEET  BIRDBA 3N
FHER

BREEERA A2 EEERE  K2~2 :ToZ ] 1

SRS AERIEMERE L L LZE SRER 1~

BrEEF 18R FEE TP ER BAREER D1

HUHKE[N—TF | JLfE % KITAOKA Norihide

=il

Y 2AUPYS CMP_DOC72220

Bx0HE

BEEDRHEZPLIC. ERESLENSEFRELE, BEMELEETOGAETERIECERT S,
Understand speech signal processing, speech recognition, spoken dialog processing, and these applications.
BREORE

ERMICIETHERETTH, KRICKYFA L TIVRETIEELHYET,

F1E - BEOEE- S

F2B BEEREOERLEHA

E3E-FBEETI

%5 4 J8:Deep Neural Network IZ& B EERE

E5E BEEME - VILFEFIKME- BECAVAT A

56 @8 : EFE3 I ZE 1 Dr. Dessi Puji Lestari (Bandung Institute of Technology)
% 78 BEFERRIBE 2 Prof. Chng Eng Siong (Nanyang Technological University)

BEARBIUVBRBOEMEICEENELIEENHYET,
BEREHMENEH(ZLSI5E(X, GoogleClassroom Ef- (I FFIHE R AT LIYBERMLET,

This class basically will be held face—by—face, but the situation does not allow, it will be held in on—demand style.

. Basics of Speech, Speech Signal Processing

. Basics of Speech Recognition and Their Apprications

. Language model

. Deep Neural Network—based speech recognition

. Spoken dialog, Multimodal dialog, and Application sysytems

. International Lecture by Dr. Dessi Puji Lestari (Bandung Institute of Technology)
. International Lecture by Prof. Chng Eng Siong (Nanyang Technological University)

~N o b wWwN =

If there will be any changes on the conditions, 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.

FPE-EERE

BER B
HEE 1 B4 EEEENELBAREENE ISBN 978-4-339-
02888-1
EE% PIIE—fFEE | HEEH [ oori iR 4E 2018
BEECHIIHEFER
SEEICHIIHEFHR
EpEE

1) Dynamic Time Warping, HMM, DNN (&5 B FRETF AT OV THEZERTHL
2) BERHBOBAATLIZDNT, BIREEBEEMRTH L

1) Understand speech recognition techniques based on Dynamic Time Warping, HMM, DNN.
2) Understand the current status and future works of speech application systems.

RO AT HHR, FELR—MEOEMNS LU FEEE
L7R—F 100%
Report 100%

ERIHER




LR—bTEE
By Report
EHIRERREH

0tk

YT )LALR—D

AT4RTT—
BHA—ILTTRAVRAVMERS TS,

Please contact me using e—mail.

FE-BEIZBREDOAE

1E4R - AEETFEHUBD

(C)BELMBEREN - RENICSERATESZREN-BIEA

B MEIFELVZTOREENHICETIEELMEZBEEL, TNoELEREICEMMISERSEMERAES LR
#ARBTHILET, BEARO-HOMEINLTEMTEEIEL, EHTES8E

Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

F—7—F
BEFE.EBANE, SFERHE. EEME. YLFE—HF L. RERR
speech, signal processing, speech recognition, spoken dialog, multimodality
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FERFEXE] STEMS R T LT 455 1 [Computer System Engineering 1]

HERES D33030240 = - AT BIRWA EIR
FEK

B #1881 CWEEE ko~ B 1

SRS RERIEMEFET R IRE RHEER 1~

BrEEF 1EHR-ANEE TEHEK BAEEER D1

HEHR(N—2FRE] #5K = KER SUZUKI Koutarou

eZAV ) CMP_DOC72122

BxoE&

BHREF 1T EKIBEESBRISOVTERANGRNREZEMRT DL,
TEOHARMTER XY TICBTEMERRECEDLO>TOEREDL . TORBEENLTERET.
To understand basic topics of information security especially cryptology.

BREORE

138 BHREF1) T LS EROME

238 MEEHROER

3. AFRES 1

438, NEFEEES 2

58 BFEHA

6 8. FEMRES R

7-8 8. KYEATIEERE

KYEALERBICDOVWTIE, FRRRE—HA—OhHiE L AN REFEICEALT—HEEITSFETT .

BEARBIUVBRBDOIMEICEENELIEENHYET,
BEREMENEH(ZLSI5E(X, GoogleClassroom Ef- (I FFIHE R AT LIYBERMLET,

week 1. overview of information security and cryptology
week 2. basics of elementary number theory

week 3. public key cryptography 1

week 4. public key cryptography 2

week 5. digital signature

week 6. elliptic curve cryptosystem

week 7-8. advanced topics

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-HBERE

KEEOFUFA0AVTUVEICLYFE, BEESEMNHEREINET,

FE 0 . BE 00 N EENERLGVET,

To enhance a learning effect, students are encouraged to refer to online contents of this lecture etc.
To prepare for and review the lecture for around 90 minutes each.

BER B

N/A

N/A

BHEICEATIHERESR

N/A

N/A

BEEICHATLHMBER

‘RS ~DOBEF. BE. VATV BBERIIOVTHEAPILEINTIVS,
-NFEESOKE. FRLED, HITHIR. 2FBESRISOVTHLLLEM TS,
OSIREXZDINDLDESHM. K. FNLAT L BSICHELGHZICOVWTHLLEMIMTILS,
TERICARRAHS.

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/

EBR

R T EKICHESERBISOVTRANERNBEEBE TSI,

To understand basic topics of information security especially cryptology.

RAAOFMECEHRE. FELR— MRS S Ul %




LAR—k 100%IcEDEEHET 5,

FHMEEEITROESY,

S: ERBEE I0%ERLTHY. M OLR—FEEHHBRDEE R (100 SiFEA) A 90 Mk

A ERRBEE 80%ERLTHEY. M OLR—rEEHHEBOEET R (100 SiEm) A1 80 ML E

B: ERK B % T0%ERLTHY . M DOLR—rEEHHEBRDEET R (100 miFR) A 70 mLlE

C: ERB1E% 60%ERKLTHY . M DOLR—EEEIHEBRDEET R (100 R R) A1 60 mLLE

Evaluation is based on reports 100%.

Evaluation criteria is as follows.

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

TEHASER
AR IS BITHALY

None during exam period

TR
N/A
N/A

R liit

N/A

N/A
ITNALR—D
N/A

N/A
FI4RTIT—
BERTHE,
After each class.

FE-HEIERREDOHE

&R - HEE THERUB>

(C)BELRHMBEMEN - RRMICERTESERN-EIEN
BHR-METZ2ELVZOMENFICETIEETNBEBEL, TNoELHEICHEMISEESE-HERRA LR
ERFTHILT, BERROOHOBAIMGEMEREL, EERTEDHE

Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

F——FK

ERtEFa) T, EHER

information security, business experience
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FEAEXA] EHEHS X T L IS4 I [Computer System Engineering 2]
BERES D33030250 En ER-mEETE  BRBE | ER
BEX

B BIHA2 BB AR Xk2~2 B 1
B

FESRE AERITEMERHE TR AER WEER |1~

SRR &8R- ARE T HE R BA#ER | DI

HUKAE[O— | {EBE =42 SATO Yukinori

F&icl

Fonyvy CMP_DOC72120

Bx0HE

AVEA—3EL AT LOBEANSEEMGTIMICHELLSZIVE 21— IV RADBE. BEU. 7T—FTVFv. 70
G325 VI 7ICET ARAHROBMICOWNTOMBET VT4 53— &R LTWET S,

The goal is to obtain the knowledge on the concept of computer sciences and the state—of-the—art technique seen in
computer architecture, programming, software to quantitatively evaluate computing systems via active learning.
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BEREMENERIZHSHE (L, GoogleClassroom F1=IFEFHIFHR AT LKLY BHLET,
1st week: Computer Systems and hardware

2nd week: Parallelism of computing and performance improvement by caches

3rd week: Exponential growth of computing systems

4th week: Modern programming and software design

5th week: Domain—specific computers and computers based on new computing paradims

6th week: Group discussion I

7th week: Group discussion II

8th week: Group discussion III

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

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-HBERE

FENRE LT E-OFRRTRIC. FEOLAR—MIBRYBL L, /—rELoNVEBETILEFBELTRENRTDSE
E (180 NIEE)EITICENEFELLY, FHATAK%E Google Classroom [TEEFET , BRATSIFELEIZIELTSEES
SHBL, FRLEETEIToTLE,

To enhance a learning effect, students are encouraged to review the lecture for around 180 minutes each. Review and
prepare for the lecture using the provided materials and reference book.
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BHETICETIMEER
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The course materials are uploaded on the website.

SER =4 Computer architecture, Sixth Edition: A quantitative | ISBN 978-
approach 0128119051
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David A. Patterson Kaufmann
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To be able to understand trade—offs among cost, performance, and power in computer systems, and to evaluate and analyze
them quantitatively.
A FE(EHRR, RHELR—MEOERNS LU G
L, EREEOLADERETREMNICEHET 5. EHFER 60%ELR—bF 40%DEET R TIT,
S EMBEETRTERLTEY, HhOTRLR—FDOEE 2 (100 S s) HY 90 mLlt
A TR LR—OEF R (100 R R) A 80 MLl E
B: TR LR—FDEF R (100 iR A 70 JLLE
C:TAMLAR—+DEE R (100 s ) AY 60 MLl 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

EHIFER
LR—+TEHE
By Report

EHIFEREEE

Bzl

N/A

T4t

B=: F-304

Email: yukinori@cs.tut.ac jp
Room: F-304

Email: yukinori@cs.tut.ac.jp

DI NALR—D
YFIZiL
N/A

FI4RTT—
EHIIZ email TFRZETHLE

Get an appointment by e—mail.
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Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

F—J7—F
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Computer architecture, Computer systems performance engineering
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FEAEXA] BEEE S 2T LI [Advanced Topics in Auditory System Engineering]
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This course provides an introduction to how the auditory system works. The course also provides an overview of how the
auditory system processes speech and music.
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BEEREMENEH(ZLS5E (X, Google Classroom P FFFHR AT LLYBHLET .

. Physics of sounds and the auditory system

. Physiology of the auditory system

. Loudness

Pitch

. Timber (instrumental sounds and vocal sounds)

. Vocalization mechanism and speech perception

. Toward auditory comprehension: music and speech
. Summary and final examination

® N U A WN =

In case of any changes to the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
FE-HBERE

FE: BEEHICT—BYBEEELTESWD, BEHFTHRASNTELT . MSHBVABIC OV TH LN LHIARTH I TK
TZELNM (90 53)

BE: BERENESEIC. NREEBL TSN, BREMTEALTOSAXICDOVWTIET IR IMEIRTHLZ LR
HELES, (90 7)

Preparation: Read through the lecture materials. Find out in advance about terms you don’t know that aren’t explained in the
material (90 minutes)

Review: Organize the content of the lecture material so that you can briefly explain it. It is recommended that you access
the papers cited in the lecture materials and read the abstract once. (90 minutes)

BEER B

FRERMEFrm(E LA

EFE-BASELER ()

TAPRIVIET IR ()

Visual Perception and Cognition

Speech and Natural Language Processing

Digital Signal Processing

BHEICHILIMEER

EREHEEHIC Google Classroom ITTARLET . BRUAETITA Vo O—RLTZEL,

Lecture materials are disclosed to the Google Classroom beforehand. Download them by the day of the lecture.

BEE1 4 BEREELES ISBN 978-
4414300154

EER KEREE | HkRit | BEEERE HikREE 2019

SEE?2 =42 BEE ISBN 978-
4339013658

EE% HIEARE IE | Wikt | oor# HERE 2021
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2. EHEEFEMETALODMERBREAERMNTIO—FFEEESN

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

AR ST lE(EHRER, REALR—MEORM B LU
R D ETiM%: EHARER CEHEL =T .
FHEEAE: RAMICT R TOERICHELLOITOE, FEEDLIICHEZTMLES

s TAMI00 S F)AY 90 M E
s TAMI00 i R)AY 80 ML
: TAMI00 s R)AY 70 MLl b
C: TAMI00 i m)A 60 ML
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HELEEE -LEANEEEZ(T4IOTRIL ) ETRTHBLEIBAICREY. C LLEDOFHELLETS,
The evaluation is based primarily on a final examination (100 points).
Students who attend all classes will be evaluated as follows:

S: Score 90 or higher (on a 100—point scale) on the final exam.
A: Score 80 or higher (on a 100—point scale) on the final exam.
B: Score 70 or higher (on a 100—point scale) on the final exam.
C: Score 60 or higher (on a 100—point scale) on the final exam.

A grade of C or higher will be given only when all the established learning and educational achievement objectives (diploma
policy) are satisfied.
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On a necessary basis. Please contact me by e—mail in advance.
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Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.
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auditory system, perception, acoustic signal, speech signal,
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FARFEXE] HEREES X T L4 ER[Advanced Topics in Human Motor Control System]
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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.

BEoRE
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BRERNBBIUBBOITHMIEICEENELDIEENHYET,
BEREMENERIZHSHE (L, GoogleClassroom F1=IFEFHIFHR AT LKLY BHLET,
1st week Introduction of computational approach of biological motor control

2nd week Multi layer perceptron

3rd week Models for control and learning of human arm movements

4th and 5th week Models for trajectory planning of human arm movements

6th week Human grasping movement

7th week Motor learning and Motor learning model

8th week Summary of Modeling methods for human voluntary movements

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-EENE

F & :Google Classroom LIZART2EHEBRICEATTT H2E(90 5)

BE EREHERRLAENL/—MEBEFTHIL(90 5)

Lecture material is disclosed to Google Classroom beforehand.

To enhance a learning effect, students are encouraged to refer to the lecture material.
To prepare for and review the lecture for around 90 minutes each.

BEER B
FlH T2 (2 E3ER)
Control Engineering (B3)

HEECETIMREE
EEREHEERIC Google Classroom [ZTAMT DT, BEELBETICA Y A—RLTHELSZE,

Lecture material is disclosed to Google Classroom beforehand, so you should download it.

BEE1 £4 XD ET IR ISBN 978-
4782815144

EEZR N | kRt | EzmE HIRE 1996

SEE?2 =54 BRI AT LR —E1—< ORTFAIRIZLBE | ISBN 978~
EDFE LI 4320121355

EE4 PR | HER# | #SHER HRRE 2005

SEES =54 FHERNMAEEE - NOEBHIE- BRENEHED | ISBN 978-
IRERAIRAEAN 4627851610

EER B RHE | HikR#t | HdHR HIRE 2019

BEE Y4 22 Human motor control ISBN 978-
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3. BEPFEOETIICESEBFETIVEERTS

4. BHFEOETIVEFRISOVNTERMIEREES

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

2) Understand the information processing system and learning function to achieve a skillful movement of the human
3) Understand the machine learning model used for modeling of motor learning

4) Understand the modeling method of motor learning

BARD S EGEARER . BELFR—MEOEMS LU FmEE

AAEDFHEE: 4D DLAR—MEETHET 5,

S ELE: RAIMICT RTOBRICHEL-LDIZDE, TROKLSIICHELTFET S,
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The evaluation is based primarily on three reports (100 points).

Students who attend all classes will be evaluated as follows:

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

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

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

C: Obtained point of reports, 60 or higher (out of 100 points).
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Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.
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Biological information, Motor Control System, Neural network, Computational theory
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FEAMHFEXAE] INF—ERALEE T 22 4% %[ Pattern Information Processing]
BERES D33030440 E% BHR-FEETFE  EIRBA | ER
o'y

BRsEERA AITEA B BH B K3~3 Bfr 1
[}

FESRE AERIEMERHE TR AER WNRER | 1~

SRR &8R- ARE T HE R BAER4ER | DI

HUKE[O—T | £ % KANAZAWA Yasushi

F&icl

Fonyvy CMP_DOC72522

Bx0HE

NASTRIEZSNEER NS, O—VADOYIED 3 RETFEHZEETS SO OEREREER T HELHIC, ERICEHEY
SHEDOFEHBAENET S,

This course introduces the foundations and some recent works of computer vision to students taking this course.
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1. Geometry of projection

2. Camera model

3. Epipolar geometry

4. Reconstruction from two views

5. Reconstruction from multi views #1

6. Reconstruction from multi views #2

7. Robust estimation

examination

In case of any changes to the course content and evaluation of achievement or

the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-HBERE

ZENRELIFL1-8, BRENZFZELTTE (90 7EE) TV, BRER BEOFLOCERTHKROBO-FiEE
[2DWTELIARY, ERICHITHREDEE (90 HIEE)ZITSENEELL.

To enhance a learning effect, we highly recommend to prepare each lecture by reading the lecture materials for around 90
minutes and to review the lecture for around the same time.
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Machine learning and pattern recognition, Image information processing, Numerical analysis

BHECEATIMERE
EREHERMTS.
Handouts will be prepared.
BEE "4 TMT—2OHE 3 KxavE1—T4 S IZAIFT | ISBN 978-
4254121056
=E4 EH/R—F | kRt | gRERE HRREE 1995
SER? =4 Multiple view geometry in computer vision ISBN 978-
0521540513
E Richard Hartley, | HERtL Cambridge HIRE 2003
Andrew Zisserman University Press
BERS B’ IRFTAVE1—FESIVEHENURT Y ISBN 978-4-627-
81791-3
EEL 8/ RE— EB/R | Wikt FiL AR HAREE 2016
2, EEEHRE




BEE4 24 Guide to 3D vision computation : geometric analysis | [SBN 978-

and implementation 3319484921
EZH4 Kenichi  Kanatani, | HhiR{t Springer e 2016

Yasuyuki Sugaya, International
Yasushi Kanazawa Publishing AG
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The goals of this course are to

(1) Understand and explain the basic knowledge of projective geometry.
(2) Understand and explain the epipolar geometry.
(3) Understand and explain the basic theory of 3-D reconstruction from images.
(4) Understand and explain the basic knowledge of robust estimation.
(5) Understand and explain the basic method of image matching.
FBARD FEmEGEARARR . BELR—MEOEMNS LU FmEE
ST 7 5 -
TE HAEHER(50%) &L 7R—(50%) TEHE T 5.

FHEEE: RATARTOBRRICHELIZLOICOE, ROKSICHEETHET .
S: TR LAR—bDEF R (100 R R) A 90 mEE
A TR LR—FOEE R (100 s ) AV 80 MLl E
B: T7AK-LR—rD&EET A (100 R H) A 70 Ll E
C: TR LR—rDEFT R (100 R R) HY 60 MLl E
=L, 2 TOEELZERLIZBEIZOH, C ULLDOFFHEESZ 5.
Your overall grade in the class will be decided based on the following:
— Term—end examination: 50%
— Reports: 50%

S: Total points of exam and reports, 90 or higher (out of 100 points).
A: Total points of exam and reports, 80 or higher (out of 100 points).
B: Total points of exam and reports, 70 or higher (out of 100 points).
C: Total points of exam and reports, 60 or higher (out of 100 points).

Where, a grade “C” or higher is given only when all goals are achieved.
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Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

*—7—F
aVEa—3E Iy RATLA 3 RLET
computer vision, stereo, 3-D reconstruction
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FEAEXA] aVEa1—4E Pa gt T4k [Computer Vision Optimization]
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This course introduces the foundations and some recent works of computer vision and numerical optimization to students
taking this course.
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BEREHMENEH(ZLD5E (X, GoogleClassroom P FFER AT LLYBEHLET .

(Face-to—face) 1. Introductions

(Face-to—face) 2. Optimization of functions.

(Face-to-face) 3. Least squares

(Face-to-face) 4. Iterative methods

(Face—to—face) 5. Maximum likelihood estimation

(Face-to—face) 6. Computer vision applications

(On demand) 7. Report

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, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
FE-HBERE

FEZDHIIZ Google classroom [ZABSNTNAEHEFIZFHEEBELTH BETEKOBL-FEZZFIZOVWTHLH
~fzY, ERICEHLTHS.

FE 6045, HE 605

We highly recommend to prepare each lecture by reading the contents by Google classroom.

To prepare for and review the lecture for around 60 minutes each.
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Machine learning and pattern recognition, Image information processing, Numerical analysis

BHEICEATIHERESR
BHETBEERERMTS.
Handouts will be prepared.
BEE 24 EET—2OHE 3 RxaE1—T4FIZAIFT | ISBN 978-
4254121056
EE4 S/ RE—F | kRt | gRERE R4 1995
BESE? =22 Multiple view geometry in computer vision ISBN 978
0521540513
EEA Richard  Hartley, | HiiR#t Cambridge HiRREE 2003
Andrew Zisserman University Press
BERS B’ NN BREIEHE  BERENSHEFZE | ISBN 978-
T 4320017863
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BEHES 21 3RFTAVE1—FECIVEHENURT Y ISBN 978-4-627-
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Z, BEEHRE
BERG6 =22 Guide to 3D vision computation : geometric analysis | ISBN 978-
and implementation 3319484921
EER Kenichi  Kanatani, | HiR$E Springer HIRE 2016
Yasuyuki Sugaya, International
Yasushi Kanazawa Publishing AG
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The goals of this course are to

(1) Understand and explain the basic theory of function optimization.
(2) Understand and use the least squares.
(3) Understand and use the maximum likelihood estimation.
(4) Apply the theories to the estimation of real world problems.
BARD FEMmEGEARARR . BELR—MEOEMNS LU FmEE
ST 7 5 -

LK—hCHHEY 5.
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Your overall grade in the class will be decided based on the following:
— Reports: 100%

S: reports >= 90
A: reports >= 80
B: reports >= 70
C: reports >= 60
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Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.
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computer vision, stereo, 3—-D reconstruction, least squares, Newton method, Levenberg—Marquardt method
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FEAMHFEXAE] DFIIaL— 30 T4 I [Advanced Molecular Simulation 1]
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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.

BEORE

BEE. 7 EITVET,

ZEEODEBMBEEREL. UTORNBILEONDIEVIREBRATEELET,

(1) Basis and elementary concepts for molecular orbital (MO) theory (5£138)

(2) Applications of MO method to small molecules (5£238)

(3) MO calculations for amino acids and their peptides (5£338)

(4) MO calculations for DNA, RNA bases and base pairs (5 458)

(5) MO calculations for complexes with proteins and ligand molecules (5, 638)
(6) MO calculations for DNA, RNA and their complexes with proteins (55738)

BEARBIUVBRBOIEMEICEENELIEENHYET,
BEREMENEH(ZLSI5E(X, GoogleClassroom Ef- (I FFIHE R AT LIYBEHMLET,

7 classes.

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)

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-HBERE

COBREEZZHETIEDOFHMBELT. D FREHEEZOERIME. RUERTHF(Z/NJHE . DNARNA 2E)D
BFRECEATHIERMBAVLEIGYVESTOT, FRICHMFEFITE T THL, BEEZITTTIEL, (90 53)

In achieving the objective of this class, 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, before attending the class.
(90 minutes)

BER A
2L
N/A
BEE1 k-1 EFEMEAM ISBN
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HERE  EHECT
SEE:
“Molecular orbital calculations for amino acids and peptides”, by Anne—Marie Sapse

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

BERICHATHHEEE

HIChL

N/A
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COREDBFEF. ERRTEI STV IRALGERERE. EFILFMFETFE. DFYSFHEHEICKY, BETD
Z&ETY,

The objective of this class is to understand basis biophysical phenomena in the organisms based on the concept of quantum
chemistry.

BREOFMEEZ(EHRR. BELR—FEOESH LU ME %
BETEIONEREITH T ELR—NAERT%)., HIELHR—RRZRE0%)

S EMBEEIRTERLTEY, M DOLR—FDOEF S (100 SiFH) A 90 HLlE
A:LIR—FDEETA (100 BiEE) A 80 MLl E

B:LiR—hDEE A (100 miFH) M 70 AL E

C:LR—FDEEA (100 S5 A) A 60 AL E

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

S: Achieved 90% of 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).

EHIEER
LR—bTEE
By Report
TEHALEREEM
t=T bW

N/A

Ttk
BTl

N/A

DI NALR—D
YFIZiL
N/A

FI4RTT—
E-mail IZkZEKIZKY . BERMIET S,

Please check the schedule by E-mail in advance.

FE-HHIZAREOHG

1E4R - FEE THEEW/B>

(C)EELMAEHMEN - RENISERATEIEE-8lER

R - METEELUZORELSFICET 28 EAMBEEEBL, TAOELEHEICEMNICEESE-MERELER
ARBITHIET, BERAROE=-HOMEINLTHMEEIEL, RBTED8E

Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

F—7—K




DNA, Protein, molecular orbital calculation
DNA, Protein, molecular orbital calculation
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FEAMHFEXAE] DFIIaL— 30 T4 I [Advanced Molecular Simulation 2]

BE#ES D33030470 ‘ =P /- MEET | BRSBA | BER
FER

EETE Hi2 EEBE A 3~3 CTr SR

SRS RERITFZHERE LR EAZRE SHERER 1~

BHEEEHE B - FNEE T FEI BIEER D1

HUHE[O—IF | % {27 GOTO Hitoshi

e

Y 2AUPYS CMP_DOC71420

BEOO®W

COREXEDBEEF. EYEEC N FLERYOBEEF AT LOICERAINITRANER-IXDHFIal—3y
DEBHFEZZS, FERPFRFRAT—ITERARTERTHLTT .

COBEEEERTH-OIC. ZBLEEDFAZEMM BLIUDFENE(MD)ZDEARANLEHMBEZL, N FHETATS
L(FTI)r—2a0) #WNCHTOITBERETEEBLET.,

The goal of this class is to learn the basic science of classical mechanics—based molecular simulations used to predict the
properties of molecules and organic matter, including living organisms, and to understand natural phenomena on a molecular
atomic scale.

To achieve this goal, students will learn the basic knowledge of molecular mechanics (MM) and molecular dynamics (MD)
methods, and acquire the techniques necessary to use molecular calculation programs (applications).

BREOARE
SZELEIRDEBEDNEVIEREUVET:
(MHAFVA(MATLAB FL—=2 52 E D)
(2) T AFLERIRE

QYD FHEEDE

(D) DFENFEDERE

B) N FHEEDRELL

(6) > FDIRENFEHT
MHFLIaL—avnDERE

(8) HAREER

Students will learn the following topics:

(1) Guidance (including MATLAB training)

(2) Classical mechanics and coupled vibrations
(38) Fundamentals of molecular mecanics

(4) Fundamentals of molecular dynamics

(5) Optimization of molecular structure

(6) Vibrational analysis of molecules

(7) Practice of molecular simulation

(8) Final examination

FE-EERNE
ZBREREIZ60 PDTFTEEL I HSPDEEIBETT,

60—minute preparation and 90—minute review are required for each lecture.

BEER B

DFIZaAL—aER

Molecular Simulation 1

BHEICEATIHERESR

PDF FX 1AV MNIEEEBORTL(LMS) [Z&>TERAINET

PDF documents will be distributed by learning management system (LMS)

SEE =22 Introduction to Computational Chemistry, 3nd Ed. ISBN 978-
1118825990
EER Frank Jensen | Hhirtt | Wiley HIRE 2016
BEE?2 24 EEE ISBN 978-4-627-
24233-3
EEL I5v9-Txoty | iRt FiL iR HikR4E 2023
EEE
[[FA] #ER
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B2,

N/A

EREE

(M HHRAZIZE KD FL2aL—aV OEFBREZERT 5,
(QFEORUMEEHITHIENTED,

Q) EBRDORIAN TES,

(1) Understand the basic theory of molecular simulation based on classical mechanics.

(2) The validity of the calculation can be judged.

(3) The verification of the calculation result can be performed.

BARD S EGERRER . BELR—MEOEMNS LU FmEE
[FHEEE]LBEICSMT DEEIL. UTOLSISEHESNET,

S:FTRTOHOEZEEERL., RERELR—DRERF 90 AL E(100 A5) EFT 5,

A: BiED 80%ZEML . SHERELR—FDIRAE H%E 80 MU E (100 mh) BB T3,

B: B1ZE®M 65%%FZEMKL. HEBRELR—PDRERE 70 mLl L (100 m5) E/{T 5,

C: B1ED 50%ZZERL. FHERELKR—IDIRE =A% 60 Rl E (100 M) RT3,

[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% of 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 50% of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).

EHIER
REERR

Regular Class

EHIAER M
$ZHL,
N/A

ZDith
TR,
N/A

DTV ALR—D

HITHL,

N/A

FI4RTI—
ERICEF AL TERLTESLY,
Please contact by E-mail in advance.

FE-HEIZERREDOR

&8R- AL TR HER/B>

(C)BERABEREH - ERMICERTESREN-RIEN
BHR-METEELCZOMENFICEATIEELNBEBEL, TNoeLHEEICHEMISEESE-RRRRA LR
ERFTHILT, BERROOOBAIMGHEMEREL, EERTEDHE

Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

F—J7—F

Molecular Mechanics, Molecular Dynamics, Quantum Chemistry, Quantum Mechanics, Chemoinformatics
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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.

BEORE

18 R, BEETILOER

2B RAHE HEEEOMUE

% 3B HBETIL, Bd#ELE

%48 EAE, ETILER

F 5B RAXPE, oYL T%

%6 B BEEHETIL, EMPILTYX LA
£ 78 BREARAE, AURIXEE

% 8 B A MR EER

BERNBBLUVBBEOTHEEICEENELEIHZENHBYET,
KIBEEBMENEEIZHDB A, GoogleClassroom F=IIHFFIFR AT LEYEFLET,
: 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

N U A WN =

In case of any changes to the course content and evaluation of achievement or

the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
FE-HBERE

ZEIOANBEZSEEETTFELOO D) /MNEBOZDEEEZEETH(90 ),

It is desirable to prepare each class by reading reference books (90 min.) and review each class by solving assigned exercises
(90 min).

BEEME

t=T bW

N/A

BHEICEISMEER

EBERTIFEER

Lecture slides are distributed.

SEE =22 Information theory, inference, and learning algorithms ISBN 978-

0521642989
EEA David J.C. MacKay Hi kRt Cambridge HihR£E 2003
University Press




BEE?2 =4 Pattern recognition and machine learning ISBN 978-
0387310732
EE4A Christopher M. | HhR#t Springer HAREE 2006
Bishop
BEES =4 Algebraic geometry and statistical learning theory ISBN 978-
0521864671
EELR Sumio Watanabe Hi kx4t Cambridge HRE 2009
University Press
BEEICHTIMERE
HIZHL
N/A
ERER

1) KRG EE FRIC OV TOERMLGIE B

2) BEAMGHEETIVLEZTRITOVTEE7IILITYXLNEHTESIL

3) FEEDNLEREIC DWW T EBMIBRERLIL

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

BREOFMEEZ(EHRR. BELR—FEOESH LU ME %
LR—hZ&YEHET 5,

A RAIMICT R TOBRICHELLLDICOE, TROKSICHEETET S,
S EMBEETRTERLTEY, HhDOLR—FD A (100 SiFm) A 90 MLl E
AERBEZE 80%ERLTEY, HhDOLR—FD A (100 HiFm) A 80 mLlE

B: ZERBEF 60%ERLTEY, MDOLR—FD A (100 midm) M 70 mLl L
C:ERBEE 40%ZERLTHY, N DOLR—,DE (100 miEm) A 60 mLlE

Scores will be measured comprehensively by a report assignment:

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

S: Achieved all goals and obtained average points of the report, 90 or higher (out of 100 points).
A: Achieved 80 % of goals and obtained points of the report, 80 or higher (out of 100 points).

B: Achieved 60 % of goals and obtained points of the report, 70 or higher (out of 100 points).

C: Achieved 40 % of goals and obtained points of the report, 60 or higher (out of 100 points).

ERIER
REERR

Regular Class

EHIAER I
YFIZiL
N/A

Tt
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N/A

Iz )HhLR—D

t=T bW

N/A

FI4RTI—

MR EIZHL e-maill ETHRFITEAHES)
as needed (contact via email etc. if needed)

FE-HEIZERREDOR

158 - MR TR HEHR</B>

(C)BELMBEHEN - RENIERATESZERN-BIEA

B - METEELVZTOBESFICET I8 ERMEBEERL, ThOELHEICEHMITEESE-MEMREAXR
KRBT DHIET, BEMAD-ODOMHAIMERMEAEL, R TE54E

Graduate Program of Computer Science and Engineering for Doctoral Degree</b>
(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.

F—0—F
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Machine Learning, Statistical Inference, Statistical Learning Theory
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DFHEELE.. D FHIEEE. S FEYMEEDSE, BAOMELHFOEME - A MARXDOHHEErESL T, HREEIC
BT AN HFORFTOWRICOVTEY., —BOEMBEFHL, BEME- MR XONBELHREICHBAL, ZhicxtddE
RICEZETCESLSHTLELT—IavEE DR LEERSEELIC. ZNICET 2ERBICBSMT 5 ETHRRICHELE
EFEREZU, T T—avEfiom s 8169,

This course will provide students with opportunities to study their research subjects in applied chemistry and life sciences
by reading scientific papers under the guidance of their supervisor. The aim of the lesson for the students is to expand their
knowledge and presentation skills.

BEORE

EEH AN BELARICETIEME - FHMANZEORREITILLLIC. TORNBEEMEL, LV T aviz&Yb
MYOFTGRIAT S, ARREIC OV THREMIIREEZ L THRBBEHRE -RATILELIT. ZOREBEITDONT

FMEITI.

FE1EMNSHEI0E FMMXEDEHT. BREFZECHINICRESNEIVES
Students will be required to read textbooks and papers in languages other than Japanese, especially English, as suggested

by their supervisor, and to report and discuss their research in depth in the seminar.

Weeks 1 through 30: Implementation of seminar, including but not limited to reading research articles, discussion

FPE-EEHNE

HE. FME - XHFORMIRELNLIDT, FE. BEEEMITL. ENOORBITOVWTERERDDHE,
ZEEOEBENBICETIFERLVEBTETIENEFLLY.

BRENTE-BERAE RFX W FITOEFE 20 HLULHEE 25 2L

Preparation (20 minutes or more) and review (25 minutes or more) are generally required for each 90—-minute class.

BER B

G- EHTEEROMEE

All other relevant subjects in Applied Chemistry and Life Science
BHEICEATIHERESR

BEHEDIERICKD,

The supervisor will recommend textbooks, papers, and research materials to students.

SERICHIIMEEE
YFIZiL
N/A

b-o4=F:

(D EHRRICEET SERIBORILZE TN D,

) FAHARICEET DNHFOZHORRIIONTEY., —BOERET B,

R FEME-FMMXONBEMFEICHAL. TR T PERICEEHRDLSUTLET—LavENERET 5.

To acquire advanced knowledge in 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.

BARDSEACERRAR, BELFR—FMEOEMS LU FFHE#E
RREEICET 58T, BB BERAOEE., mEAOSMKR. HRFEEICHTIRADELHDANR. BRERAE. SHED
AR, SOICHOMEREEICEHT I BZAOSMORREFICEIE IFEHENRANICHTET S,

S:ERBEZED 0%l EEZER LTINS,

AEREED 80%LL EEZERML TV,

BER BAZIZTDULNT A ISIEZELAELAY 7T0% U LEZERRLTLVS,

C:ERBIZICDLVT BIZIXZELALAS 60%LL EZZERRLTLNS,

The evaluation is based on the scores for reading textbooks and scientific papers, as well as for 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 the majority of goals and obtained total points of exam and reports, 70 or higher (out of 100 points).
C: Achieved most of the goals and obtained total points of exam and reports, 60 or higher (out of 100 points).
EHIHRR

SHEREAR I E BT

None during exam period

EHIRERREH

HIZHL

N/A

it
HLUgE REEHEA

Supervisor(s)

Do) ALR—D

https://chem.tut.ac.jp/
https://chem.tut.acjp/en/

FI4RTIT—

ZIEBHEDIETRICLS,

Students are encouraged to visit by appointment.

FE-HEIERREDOHE
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(C)EELMAEHMEN - RENISERATEIER-8lER

SRR EHTESIVZOEESFICHETIEELMBEERL, TNOELHEAEICHEMICEESE-MRAZKA
ERRERBTHILT, BEBROEODOMBIMLHEMIEREL, EETES

(D) B—/\VISEETESDIZ2a=—av A
JA—NILIZERT BN BRI EEEITF—LELTHALTRYED ST, BoNEZCPREEZNENICKRIR-FKIET
2a3a=H5—avhé, )4 —ELTF—LDBEERICEETESE0\BENE

(E) RFOEMOHSBEOELISHTIBERLEFRAZE A

e, BE BRINTEOELOEREEERL, £EIChE>THREMICHBELEE T S8EHEZIZDIT TS,

Graduate Program of Applied Chemistry and Life Science for Doctoral Degree</b>

(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 team members as well as leadership ability to contribute to
the team's achievements

(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 to voluntarily make plans and
learn throughout one’s life

F—J7—F

ISRMEZ. £amEE. WEHZE

Applied Chenistry, Life Science, Materials Science and Engineering
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BT AN HFORFTOWRICOVTEY., —BOEMBEFHL, BEME- MR XONBELHREICHBAL, ZhicxtddE
RICEZETCESLSHTLELT—IavEE DR LEERSEELIC. ZNICET 2ERBICBSMT 5 ETHRRICHELE
EFEREZU, T T—avEfiom s 8169,

This course will provide students with opportunities to study their research subjects in applied chemistry, environmental, and
life sciences by reading scientific papers under the guidance of their supervisor. The aim of the lesson for the students is to
expand their knowledge and presentation skills.

BEORE

EEH AN BELARICETIEME - FHMANZEORREITILLLIC. TORNBEEMEL, LV T aviz&Yb
MYOFTGRIAT S, ARREIC OV THREMIIREEZ L THRBBEHRE -RATILELIT. ZOREBEITDONT
EWTITI.

Students will be required to read textbooks and papers in languages other than Japanese, especially English, as suggested
by their supervisor, and to report and discuss their research in depth in the seminar.

Weeks 1 through 30: Implementation of seminar, including but not limited to reading research articles, discussion
FE-HERNE

BH. EME - XREOGMMNRELNLIOT,. FE. EBEHITL. ThOOARRITOVWTERERH DL,
BENTE - EERMA: 8L 0D 2EFH 20 HLULE+HEE 25 UL

Preparation (20 minutes or more) and review (25 minutes or more) are generally required for each 90—minute class.

BER B
IR ERIFEROMTE R
All other relevant subjects in Applied Chemistry and Life Science

BHECEATIMESRE

BEHEDETRICLD,

Supervisor will recommend textbooks, papers, and research materials to students.

BEEICHATLHMBER

t=T bW

N/A

ERBR

(D 4FAREICEET HERIEDFILZ TN D,

(2)FAARICEET IR FORIFTOM|EITOVTEY., —BOEMET S,

() EME-2MMXONEEMEICHBAL, ZhICHTEERICRELERELIUTLELT—LaviEhERBT 5,

To acquire basic knowledge of 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.
RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE
RREICET S8k, A BEEA~NOEE., HEAOSMKRE. ARZFEICETIRBOFELHDORNE. RERAE. HED
AE. SHICHOARREBICETIHEADSMORREFICE DT IBEHENREMICHTET S,
S:ERBED 90%LL EEZERL TV,
AERBED 80%ULFERLTLVS,
B:ER BAZICDULNT A ISIEZELALD 70% L EEZERL TS,
C:ERBHZIZDUVT B ISIXELAZLAY 60% LA EFZERLTLVS,

The evaluation is based on the scores for reading textbooks and scientific papers, as well as for 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).
EHIRR

SHEREAR T ICE BT

None during exam period

EHIRERREH

HIZHL

N/A

it
HLUgE REEHEA

Supervisor(s)

DILVALR—D

https://chem.tut.ac.jp/
https://chem.tut.acjp/en/
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Students are encouraged to visit by appointment.

FE-HEIERREDOHE

ISAEE - EHTFERB

(C)BELGMBEHESN-KEMIERATESIERA-AIER
IGREZ-EHIFEIVZOBEENFICHETIBELTHMBEEEL, TNOZAHEICHEMNISEESE-HRERA
EREARBTHILT, FEMBROI-HOMBIMHMEAEL, EETES

(D) B—/\IVISEETESDIZ2a=r—2av A
JA—NILIZERT B EREEEITF—LELTHALTRYED ST, BoNEZCPREEZNENICKRIR-FKIET
BO3a=H—Savhé, V—EF—¢ELTF—LDBEEZEERICFETESEVEENE

(BE) R OHEMPHKRBEOEILIZH T HIER D EFHRNZE A

#HE RE, EMEOEEOREEERL, £EICh->TEEMICHELEE I 28ENEEICDITTINS,

Graduate Program of Applied Chemistry and Life Science for Doctoral Degree</b>

(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 team members as well as leadership ability to contribute to
the team'’s achievements

(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 to voluntarily make plans and
learn throughout one’s life

F——FK

ISRMEZ. £aElE, WERZE

Applied Chenistry, Life Science, Materials Science and Engineering




(D34020030)7 = A— v EFEH##E[Internship for fellowship]

FARFEXE] 20—y T EFF & Internship for fellowship]

BE#ES D34020030 ‘ X4 A& | BIRBE BNE
ER

b gt BE | BEER EL Bl 2

R rRE RERIZHERIE RIS TRER 2~

BRERER ISR - £HTHER BRERSE R D2

HLUKE[N—TFERT] SAZRHIFEES, )Ith BALE 4kei kyomu lin-S, KAWABATA Akio

Fonyoy CHE_DOC79020

Bx0EE%

ARERETERPRETHICOI-HRRENZ, ©E. AREBALLETAETEOATOSME. ., R GLEOEHEE
BLTEETAILICLY, DEETORBRERE. BREROEROT7IO—FOERBEEHS, IIFEEEHDHTHEY
FBLOFZELEREERZELT, FRIEEMHEMBLLGI-OITBRELZARBEOMAZEZRSLLEIC, ERMLGETRE
ZE<.

Understand practical solutions and approaches to industrial problems through research, development, and design activities
in industries and enterprises based on study abilities acquired in a graduate school (doctoral course). In addition, improve
humanity through close collaboration with industrial supervisors and professionals to become the leading engineers of the
future.

BEORE

FRNIEEHE (FEEHE -FIEEHE) . MIT7EN\AF—HEFLOMEHKITEY . BRSO E- R TR, B
R.AREOT—IEZRET S,

BRONT- BRI RERARFAFKT <%, IFEBEEDLLITEITT S,

Consult with academic supervisors and advisors to determine internship subjects in industries and enterprises, which are
accomplished under the direct instruction of your training.

FE-HEBERNE

HRICEEET ENBEFERETHIENEELLY,

Preparation for and review of the training by studying related subjects are highly recommended.

BEER B

HIZHL

N/A

BEBICHILSHEEER
EHIREDELEDIETRITAHES,

Follow the suggestions of direct instructors.

SEERICHTIMEFR
il
N/A

ERER

BICRE -AREEETERITRETLILICKY., EBXTORLOOIZTa=r—30  BERETHIIOFHE -4
WEENOMEMRRB CTOEREZEZRFTTEHELLIC. TNODEEREZRET 5,

Expected to improve communication skills with project members and make use of research and analytical abilities acquired
in graduate school for practical problems in industries, and understand their importance.

D ME(EHRR., RALR— M FORMNE LU
HEADIYAHCHBITEDE, AIERED L 100 R = TTS.
S:EMBREERLTEY, M OIIRAREER (100 miER) A% 90 Rl L
AERBREERLTEY, MOl RETE A (100 RiEm) A 80 ML
BERBEZEMLTHY, MOIRRBRETE A (100 RiEmM) A 70 mEL
CERMBREEMLTEY, NIRRT (100 [iEm) A 60 ML

The final grade will be determined by an evaluation of your training based on the performance and outcome.

The credit for this course is given if the above total score 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).
ERIEER

HEREARE P ICH T BITHAEL

None during exam period

ERISEREEH

HIZHL

N/A

Z0ft
AR PES IOV TITZRIEEHB ERAEBT S

Communicate regularly with your academic supervisor about the content and progress.

DT HLR—D




BTl

N/A

FI4RT7T—

FHREBHEINA—LHIVEXREIZTEERIET 5,

Contact your academic supervisor (via mail or visit his/her office) as necessary.

FE-HHFINFAREOH

ISR{LZ - £d THEKRI/B>

(C)BERAFBEREN - ERMICERTEOREN-EIEN

ISR - EMTI2ESIVEORESHICHT IR ERMBEEEL, Thot LEREICHERMISESESE-MRRARA
ERERFTHLT, REBROLOOBBIMGRITZRIEL, EBRTED

Graduate Program of Applied Chemistry and Life Science for Doctoral Degree</b>

(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

*—J—FK

EHINFE. RHFIR. 15— vF

OoJT
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FEAEXA] £ T4%5 I [Advanced Biotechnology 1]
BE#ES D34030040 ‘ X4 A& | BIRBE EiR
MEK
b gt GIE: | BEER | K2~2 Bl 2
SRS RERIZHERIE RIS TRER 1~
BrEEF ISRtE-ERIFER BAREER D1
HuHEN—IFRT] He BB& gk ;= FEM 3A5 TANAKA Terumichi, NAKABACHI Atsushi, KURITA
Hirofumi
Y 2AUPYS CHE_DOC73222
Bx0HE

T/LHZE BEFIF £EEYFE HRTFEERLETETMTFAMIVRITODVTRAHKDOHARANBTLZEEL, B
THEEBELET S,

This course will provide the students with the opportunity to study on advanced life sciences (e.g. genomics, molecular
genetics, biotechnology, biological interactions, and cellular engineering).

BEONE

EHENIELT LIRS FICEEY S AMNTERMR CCAARICE T HEER/NEDRHA UTOEGRZERES
FITBETARADERICOVNVTERE-BHFT 2,

1. BIEFIF(EHPEE

2. HEEYZ(hEH F) WIATBEABITBIORRZICEWNTY /LB - MEMBRITOERHRBREATSHE
A EYRBEEERISOVTERY 5.

3. fife T (EMEELE)

1B BEFIFOER HY HPEE
288 EBEFIZEOGA HY HPEE
3EB EBEFIFEDOLRA2 HY HPEE
488 EEFIFEOMAS HY HPEE
588 EBEFIFOLRAS HY HPEE
6 BB  HEEYEOERE BY gk F

788 EEEWEOGE LY hék Z

8EB  £EEMEDIRA2 LY hék B
9 BB HEEYEDIGAS B gk F
1088 : £#EEYWEOIGH4 B gk F

1188 e TZ20 R HL EMHLE
12588 Mg T2 A1 HLY EMHLE
13 BB :ffaTFDIER2 $HY EHFLAE
14:BE i TF0IEA3 $HY EHFLAE
1588 - Mg T2 DG A4 HL EMHLE

BRERNBBLIUBBOITHMIEICEENELDIEENHYET,

KIZEEMMENEEIZHDZ A, GoogleClassroom Ff=IIHFFIFR AT LLYEFHLET,

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, biological interactions, and cellular engineering) to understand the frontier of
these scientific fields. This course will be given by four instructors as described below (Eki, Tanaka, Nakabachi and Kurita).
Nakabachi has a working experience at RIKEN and University of Arizona, USA.

1st”5th week: Genetic Engineering (Dr. T. Tanaka)
6th~10th week: Biology of Symbiosis (Dr. A. Nakabachi)
11th™15th week: Cellular engineering (Dr. H. Kurita)

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-EERNR

FHEEHE LY, FME SEEHEORELNHIDT, ThTh 90 SEEOFE -HEICKIYRGR -BERICEDD
Z&,

References will be given by each instructor.

&R E

A T4 I

Advanced Biotechnology 1

BHEICHILIMEER

Xk, EFE, BRETAEEIEEL. F-EEERERGT S,




Papers and references will be given by each instructor in the course.

BEEICHTHSHEER

BTl

N/A

EREE

T/LRE BETFIF. HEEYF MRIFERLETEITMTFAIVRIIDVTHROREHONELEE, BE
EER

To understand the current status in advanced life sciences including genomics, molecular genetics, biotechnology, biological
interactions, and cellular engineering.

RO S lE(EHRER, REALR—MEORM B LU
3AMIBAHBITLSFADTY (100 Al R) ITEIE, LT OEETHELTS.

S REME-LR—IOEF R (100 R R) A 90 "Lk
A RREMRE-LAR—O&EE R (100 miER) HY 80 MLl E
B:iREME -LR—FDEE R (100 M) A 70 ALk
C:REME -LR—tOEF R (100 miER) A 60 MLl E
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).

EHIFER

LR—bTEE

By Report

TEHAREREEM

BIZEL

N/A

T4t

H4EEE:G-506 (#R 6920) E-mail: terumichi-tanaka@tut.jp

gk F:G-606 (AR 6922) E-mail: nakabachi.atsushi.ro@tut.jp

EMBAE:G-405 (AIHR:6914) E-mail: kurita@chem.tut.ac.jp

Dr. Terumichi Tanaka: Room: G-506. Phone: 6920, E-mail: terumichi—tanaka@tut.jp
Dr. Atsushi Nakabachi: Room: G606, Phone: 6922, E-mail: nakabachi.atsushi.ro@tut.jp
Dr. Hirofumi Kurita: Room: G—405, Phone: 6914, E-mail: kurita@chem.tut.ac jp
DTNHLR—D

HIZRL

N/A

AI4RT T —
BHTNICTRA A ERS TN,

Please make an appointment.

FE-HHIZAREOXE

ISRLZE-EaTHFER

C)EELABERAN- RRNISERATESREN -RIEN

BRLZ AR TEEIVZOEENFICHTIRERAMBEBREL, Thoe LHEICHARNISESSE-MRFARA
EWMERIFTHLT,

(BE) ZH DEM O RREOELITH T HHEROLFHEHFE N

#H= RBE BNEOELORELERL, £EICh->TERMICHELFE T DENEZITDTTNS,

ISREE - Ea TRHR/B>

(C)BELABEMRAN - ERINISEMTELIREN -BIEN

ERLE- AR TEEIVEZOEENFICHTIRELAMBEBRTL, Tho MHEICHERNISESSE-MRARA
ERERGTHOLT, REBROLOOBBIMLRITEZRIEL, EBRTES

(E) &HDEMPHRIREDELICH T 2ERLEFRHFEE

#HE RE BiTEOERLLOXREEERL, £ EITH->TARMICHEBELFE T HRENEHITDIF TS,

Graduate Program of Applied Chemistry and Life Science for Doctoral Degree</b>
(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 to voluntarily make plans and
learn throughout one’s life

F—0—F

7L GEEFIFE, EmEE, £4 T EEER
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FEAEXA] S FEEE=455R 1 [Advanced Molecular Function Chemistry 1]

HESIES D34030060 X% ‘ BHEEZ-£ | BRYA 'R
MEK

b gt GIE: | BEER | k2~2 Bl 2

SRS RERIZHERIE RIS MRER 1~

BrEEF ISRtE-ERIFER BRERSE R D1

LS N—vF R ges —& A B SHIBATOMI Kazutaka, HARAGUCHI Naoki

Fonyvyg CHE_DOC72222

Bx0EE%

This course focuses on state—of-the—art technology of functional polymers and the synthesis of 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 the synthesis of bioactive organic compounds.
Synthesis and various applications of the functional polymers and bioactive organic compounds will be discussed.
BREORAE

(week1) General aspects of functional polymers (Haraguchi)

(week2) Precise molecular design of functional polymers (Haraguchi)

(week3) Preparation of highly functionalized polymers (Haraguchi)

(week4) Reactive polymer synthesis (Haraguchi)

(weekb5) Optically active polymers (Haraguchi)

(week6) Asymmetric synthesis and polymerization (Haraguchi)

(week7) Synthesis and structure—function relationship of biobased polymers (Haraguchi)

(week8) Bioactive natural products (Shibatomi)

(week9) Total synthesis of natural products (Shibatomi)

(week10) Transition metal complexes and 18 electron rule (Shibatomi)

(week11) Chiral catalysts and their applications (Shibatomi)

(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 (Haraguchi)

(week?2) Precise molecular design of functional polymers (Haraguchi)

(week3) Preparation of highly functionalized polymers (Haraguchi)

(week4) Reactive polymer synthesis (Haraguchi)

(week5) Optically active polymers (Haraguchi)

(week6) Asymmetric synthesis and polymerization (Haraguchi)

(week7) Synthesis and structure—function relationship of biobased polymers (Haraguchi)

(week8) Bioactive natural products (Shibatomi)

(week9) Total synthesis of natural products (Shibatomi)

(week10) Transition metal complexes and 18 electron rule (Shibatomi)

(week11) Chiral catalysts and their applications (Shibatomi)

(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-HBERE

Review each lecture and prepare for the next class using the textbook as a reference.(90 min+90 min)
Review each lecture and prepare for the next class using the textbook as a reference.(90 min+90 min)
BAER B

D34030060 Advanced Molecular Function Chemistry 1

M44630100 Special Topics in Applied Organic Chemistry

M24630460 [ AL F 1R

M24623060 &% FILFE 4R

D34030060 Advanced Molecular Function Chemistry 1

M44630100 Special Topics in Applied Organic Chemistry

BHEICHILIMEER

No textbooks are required.

No textbooks are required.

BSEECHIIMEFHR
ISRl
N/A

Ep B ®




To understand the latest trend in the research on functional polymers.
To understand the latest trend in the research on the total synthesis of natural products and their synthetic methods.
To understand the latest trend in asymmetric synthesis.
To understand the latest trend in the research on functional polymers.
To understand the latest trend in the research on the total synthesis of natural products and their synthetic methods.
To understand the latest trend in asymmetric synthesis.
BARD S EGEARER . BELFR—MEOEMS LU FmEE
REL-RELR—tDOEF A THET 5,
ST B
S ERBEETATERLTEY, HMOLR—FDFEH=AA 90% £
A ERBEETRTERLTEY, N OLR—DOFHHA 80%LL L
B:ERk B1Z% 10%ZEMLTHY, N DOLR—FDFHmA 70%L4 £
C:Ep 2% 60% L EZERLTEHY, HNDOLKR—rDFH EH 60%LL L
[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).
EHIEER
LR—+TEHE
By Report

EHIAER M
YFIZHL
N/A

Tt

K. Shibatomi: shiba@chem.tut.acjp (room: B-507)

N. Haraguchi: haraguchi@chem.tut.acjp, ex.6812, room: B-404
K. Shibatomi: shiba@chem.tut.acjp (room: B=507)

N. Haraguchi: haraguchi@chem.tut.ac.jp, ex.6812, room: B-404
I HLR—D

https://chem.tut.acjp/chiral/
http://www.siorgchem.ens.tut.acjp/index.html
https://chem.tut.acjp/chiral/

http://www.siorgchem.ens. tut.ac.jp/index.html
FI4RTI—

anytime

anytime

FE-HEIZERREDOR

ISREE - A a TRHR/B>

(C)BERABEREH - ERMICERTESREN-RIEN

SRR - ERTEEIVZORESFHICHTISELRMBEEIRL, Thot LHEBEICHERMISESSEMRRARA
ERERTTHLT, REBROLOOBBIMLRITEZRIEL, EBRTES

(E) RFDOEMOHRRED R T HERR L EFGRIEE S

#HE RE BITEOERCOXREEERL, £EITH-->TARMICHELFE T HENEHITDIF TS,

Graduate Program of Applied Chemistry and Life Science for Doctoral Degree</b>

(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 to voluntarily make plans and
learn throughout one’s life

F—7—F
functional polymer, asymmetric catalyst, transition metal, organocatalyst, Lewis acid, fluorine
functional polymer, asymmetric catalyst, transition metal, organocatalyst, Lewis acid, fluorine
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FEAEXA] S inIRiE T 4F R Advanced Environmental Technology]

HERES D34030090 Z5 SRR £ BIRBA 3N
RS

E e EIES | BEER | A2~2 Lok~ 2

e AERIFERFFE TR IRE SRER 1~

GE s IGREE - £ TEER BRER D1

HLUBE(N—IF R KF9 #22 DAIMON Hiroyuki

>Ry CHE_DOC74222

Bx0ER

AETRICETISHERNRELTEMAXERALREOREMOAREFZE T HERMBFZ MXDREHAH . RRESV
BRILENESDD,

The course provides students with the opportunity to improve their level in the skills(reading, writing, presentation) through
reading current research articles relating to Ecological Engineering.

BEONE
HEZFETHEENEEHEA. REMZON YII2O0T, XF(E

ERRER R NIICIED)

5% 28 REBMPICETIRBEICLDTLEUT—av LitiR (R KM

5% 3B RBHPICET ARBEICLDTILEUT—av Litih (R KM
%48 RENPCETEIRBEICLDITLE T av L5HR (RR) KM
%58 REMNPCETIRBLEICLDITLE T av L5tR (RR) KM

5% 68 REBMPICHTARBEICLDITLELT—av iR (B RISE) XM
%78 BENPICETARBEICLDITLEL T av iR (B RISE) XM
%8B REMPICETIRZBEICLDTLE T ar Lt im (OEERRM) XM

%9 HAFUR(HRH)

%108 RBERPZICETIRBECLSTLELT—av Liti (R KM
%11 B BBERPICETIRBECLDSTLELT—av LitH (R KM
%128 RBEZICETEZBEICLDITLE T av E5tR (RR) KM

% 138 RERFICEIERBECLLSTLEL T av L5t (R) KM
%148 BERZICETIRBECLDITLEUT—av LEtiR (B RIGE) KM
5158 RBERZICETIRBECLDITLEUT—av LitiR (B RIGE) KM
%16 38 RIERFICETERBECLSTLEL T av LatiR (R EEERE) K

Attendance students read the recommendation reference book in advance and are given lectures by Daimon (1st ~8th week;
1st) and by Ariyoshi (9th “15th week;2nd) about the following topics.

1st week Guidance

2nd week Presentation for given theme by student (Preparation). DAIMON

3rd week Presentation for given theme by student (Preparation). DAIMON

4th week Presentation for given theme by student (Question and Answer). DAIMON
5th week Presentation for given theme by student (Question and Answer). DAIMON
6th week Presentation for given theme by student (Discussion). DAIMON

7th week Presentation for given theme by student (Discussion). DAIMON

8th week Presentation for given theme by student (Interview). DAIMON

9th week Guidance

10th week Presentation for given theme by student (Preparation). DAIMON

11th week Presentation for given theme by student (Preparation). DAIMON

12th week Presentation for given theme by student (Question and Answer). DAIMON
13th week Presentation for given theme by student (Question and Answer). DAIMON
14th week Presentation for given theme by student (Discussion). DAIMON

15th week Presentation for given theme by student (Discussion). DAIMON

16th week Presentation for given theme by student (Interview). DAIMON




FE-#BENE

BRBEENBREEETHLLELIT, KAOABRICOVWTTFRMNEEZSEICFELTWSILE,
EENTE - EEHM: BEO0RCTOEFEHFION +HEE 05,

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

REMS LFIF

Environmental Science, Chemical Engineering

BEEICHISHEEER
MEGXBEEEMT D,

References are distributed as needed.

BERICHISAERER
WELNXHEERMNT S,

References are distributed as needed.

b= 4=k:
D RERFICETIMBERD . FEDEDFOHARRERDENZESIZDITS,

1) To understand Environmental Science and improve presentation skills (writing of reports and preparing of slides).

RO FME(EHER, FHELR—MEOEREMNS LU HEE
FRImEL
FRABICTRTOBRICHELIZLDIZOE, TROKLSICTLELT—LavlLR— M TRIEZESHET 5.
S ERBEE 90%ERLTHEY. A DTLEUT—3v-LiR— DO EE R (100 S R) A 90 | E
AERBEE B0NERLTEY. M DT LELT—3r - LIR—OEFT A (100 i m) AY 80 MLl E
B:ERK B1Z% 10%:ERLTHY. hDOTLELT—av-LiR—bDEF R (100 s =) A 70 mU £
C:iERBE%E 60%ERLTHEY. M 2T LELT—av - LR—OEFT R (100 SiER) HY 60 MLl E
[Evaluation basis]
Students who attend all classes basically will be evaluated as follows:
S: Achieved 90 % of goals and obtained total points of presentation and reports, 90 or higher (out of 100 points).
A: Achieved 80 % of goals and obtained total points of presentation and reports, 80 or higher (out of 100 points).
B: Achieved 70 % of goals and obtained total points of presentation and reports, 70 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of presentation and reports, 60 or higher (out of 100 points).

EHIFER
LR—+TEHE
By Report

EAEEREH

L

N/A

T Ot

KPF#8:2 Email: daimon@tutjp, G 4 602 B2, N 6905

Hiroyuki Daimon, Office: G-602 (phone 6905), E-mail: daimon@tut.jp

Iz )HhLR—D
http://chem.tut.acjp/terahertz/
http://chem.tut.acjp/terahertz/

AI4RT7T—
WD THEHETHAHAY, FHAEELLY.

Anytime, but making appointment is desirable.

FE-HHIEAREOHE

ISREE - £ TEHR/B>

C)EELABERAN- RRHAISEATESERN-RIEN

ERLE AR TEEIVETOEENFICHTIBELMBEEBRTL, Thot MHREICHRNISESSE-MRRAREA
EMERRFTHLET, RERROL-OOBMAMGRMTEAEL, RETES

(E) &FDEMPHRIRED R T HERDLEFFRHFEE H

#He BE BiEOREOXREZRERL, £ECO-->TEEMICHEBEILEE T DRENEHIZDIT TV,




Graduate Program of Applied Chemistry and Life Science for Doctoral Degree</b>

(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 to voluntarily make plans and
learn throughout one’s life

F—7—F
REMZ LZ2IZ HELERTS
Environmental Science, Chemical Engineering, Sustainable Ecological Engineering




(D35010010)E= 5t - BT AT L 2244 B #4558 I [Special Seminar on Architecture and Civil Engineering 1]

MBA[EXE] BE-#HH R T L RERE I [Special Seminar on Architecture and Civil Engineering
1]
BEEES D35010010 =45 BE-#HTS  BIRBE W
AT LPER
s BE IEARR & Bl 4
G KRZMR T2 ER S % HEREE MRER 1~
FAsEEE BE-HHATLYER BAERER D1
HUKE[N—TFET] S5ERHFFEEE Skei kyomu lin-S
Y 2AUPYS ARC_DOC71010
BEOHE

BE-BHIRATLRZICETIRFEMEEZXHETELTEV. BHRZETEAZA LTS,

Learn the latest technology through the literature on architecture and urban systems science, and improve the research
ability to perform.

BREORE

ZEHOMRICETIRFOARRXELMEITREL. NBTEVICERLTERT L. ThEZELTCEEOHRDONE
FHETEHEHIZ. HRENBO—BOFKEEZRD,

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-HEBERNE

BRBEENREZEETHLLLIT, KAOABRICOVWTTFRANEEZSEICFE LTSI,

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

BEER B
BHAICHWEDLESIE,
BHECHIIMHERE
BHAICHWNEDLESIE,
BEEICHILIHESRE
L

N/A

ERBE

RFOMBB/XEORNBTLEVICHEHRL. RIEELRBE LM TED,

HRBX(EXEED)EERTES,

Understand the contents of the latest research papers and debate with supervisor.

Create a research paper (including English).

RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE
RTFOMRBIBLVECOMERNBROFAA X BEAOEE. HB~DSMORFLEELREHIZETHES 5,
Evaluation is based on research papers, description about their research contents, the way to answer the questions, etc.
EHIEER

HEREAR IS (T BT

None during exam period

EHIAER I
YFIZiL
N/A

Z 0tk
FHESHBICHVELESIE,

DTIHLR—D
http://www.ace.tut.ac jp/

FI4RT7T—
FEEHBICRVNEDHESIE,

FE-HHIEAREOHE

BE-#MHRTLFERSB>
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(E) BHFTOEMOHIRBO RIS T SRR EFFRHFEE S

#HE RBIE RITFORCOREZERL, £EICH->TERMICHELFEFE S HENEHFITDIT TV,

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 skills to 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 team members.</b>Have sophisticated 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 and changes in the social
environment

Have the skills to investigate the essence of changes in society, environment and technology.</b> Have the skills to
voluntarily make plans and learn throughout one'’s life.

F——F




(D35010020)% 5t - H TS AT L 224% B §458 I [Special Seminar on Architecture and Civil Engineering 2]

MBA[EXE] BE-#HH R T LY RIERE O [Special Seminar on Architecture and Civil Engineering
2]
BEEES D35010020 =45 BE-#HTS  BIRBE W
AT LPER
s BE IEARR & Bl 1
G KRZMR T2 ER S % HEREE MRER 2~
FAsEEE BE-HHATLYER BAERER D2
HUKE[N—TFET] S5ERHFFEEE Skei kyomu lin-S
Y 2AUPYS ARC_DOC71010
BEOHE

BE-BHIRATLRZICETIRFEMEEZXHETELTEV. BHRZETEAZA LTS,
Learn the latest technology through the literature on architecture and urban systems science, and improve the research
ability to perform.

BREORE

ZEHOMRICETIRIOARRXELMEITREL. NETEVCERLTERT L. ThEZELTCEEOHRDONE
FHETEHEHIZ. HRERNBO—BOFKEEZRD,

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-HERNE

BRBEENREZEETHLLLIT, KAOABRICOVWTTFRANEEZSEICFE LTSI,

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

FHEICEHWNEDEDHIE,

BHEICETIHEREE

FHEICEHWNEDESBIE,

BEEICHATLHMEEE

BIZEL

N/A

ERBE

RFOMBB/XEORNBTLEVICHEHRL. RIEELRBE LM TED,

HRBX(EXEED)EERTES,

Understand the contents of the latest research papers and debate with supervisor.

Create a research paper (including English).

RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE
RTFOMRBIBLVECOMERNBROFAA X BEAOEE. HB~DSMORFLEELREHIZETHES 5,
Evaluation is based on research papers, description about their research contents, the way to answer the questions, etc.
EHIEER

HEREAR IS (T BT

None during exam period
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A=/ VIZELTRHENMEZSRBICF—LELTHIALTRVHED H T, BoNEZCREFNRMICKRIR-FKET
BO3a=H—avhé, V—EF—ELTF—LDBEEERICFETESEVEENE

(E) BRI OEMOALBEOEIZHT IBERLDEEHENEE N

&, BE RINTEOTCOREEZERL, £EIChE->THEMICHELZE T D8EHEEIIDHFTNS,

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 skills to 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 team members.</b>Have sophisticated 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 and changes in the social
environment

Have the skills to investigate the essence of changes in society, environment and technology.</b> Have the skills to
voluntarily make plans and learn throughout one'’s life.

F—I—F
HR
Research




(D35020030)7 = A— v L H##E[Internship for fellowship]

FEAMHFEXAE] 20—y T E#H I Internship for fellowship]

BmMAES D35020030 ‘Eﬁ BE-fimY BRRBA BnE
AT LBPER

BREEERA BE | BEER EL :ToZ ] 2

e AERIFERFFE TR IRE SRER 2~

BrEEF BE-#MHRATLARER BAREER D2

LS N—vF R S5RFIFELR, )i BAL Skei kyomu lin-S, KAWABATA Akio

Fonyvyg ARC_DOC79020
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HEOEEFMIZSEHICESLREICRYBA TOMREELOBICRYELDH S EITE>T, FifTEASRRT
PHESERITHMDIER LOMEREFELERL, FREQ ITRHERRETILOICEIONFHIR T THEEZE
EH LIFRRTNEFITHITESE S,

Challenge the practical problems faced by society and companies, etc., by summarizing the results in a variety of forms,
understanding the practical issues and problems related to social infrastructure experienced by the technicians. Acquire the
execution skill to complete the mission under various limitation to solve the various problems in engineering way.

BEONE
CORB TR, EBICAGLLREICRYBTNEETS.

In this course, training content is to address the practical issues.

FE-HERNE

BROBEANREETTHLEHIT, KAOARICOVWTETFRAMEBEREHESEIZTEETICL.
BEER B

AFRETBELLMESR

BHEICETIHEREE

BEE HFICEL.

SERE $FIZEL

BEEICHTIMEER

EREER

HEFHICHZEEHEAL, EFICAGLREICRYBLRENEFITE TD. T HEOMYFLH PHEHITONT
BN THLRFEIENTEDESITT S,

While placing in social activities, acquire the ability to tackle the problems. Also, accomplish for compiling the results and
reporting them on their own.

D ME(EHRR., RALR— M FORMNE LU
EBCBELTOLR—FDOREB LV AMARERETORRERD TS,

Evaluation is based on the report of activities and presentation.

EHIHER
LR—TEHE
By Report

ERAER R

it
EHETELS.
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HICEENHHEE
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EENHAHEE
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BE-#MHRTLRERSB

(C)BELGMEEMAN - RENISERTESREN-BIEAN

BE-HHVRATLZE LV TOBEESFICET 25 ELMBEEEBL, ThozLEFICARMISEES SRR
HERERBTEHET, BEMRROE=OHDHAIMGRMEREL, EBT

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

*—J—FK
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FARFEXE] S T iR [Advanced Structural Analysis]

HESIES D35030010 =23 ‘ BE-HHL BRMBEA iR
AT LBPER

BRI AITEA | BEER | A2~2 vk ¢ 2

SRS RERTERERE LR EAZRE SHERER 1~

BrEEF BE- M ATLPERK BIEER D1

LS N—vF R 2 £ NAKAZAWA Shoji

Fonyvyg ARC_DOC72522

BE0OHE

REGBENZER T AR ELGEENGNZEREZE T I RBEMEEERTHILLEELLT, ERE-AEEE-
FREE -/l ZEREELE DB HEEREREIC DT, TOMEMHERILELE RS 5,

To train high—level technicians with advanced knowledge to build a safe structure, lecture is designed to teach seismic
performance verification method for high—performance architectural structures such as high—rise building, seismic isolation
structure, response control structure, shell and space structure.

BEONE

BEE-REEE-tIREE- oL - EREELE OB REREBEOTEERETMICS TR, —REEVEFELS
BELGHETEROEBERZLGARMNVLETHD, RERTIE, TOLAEMNGRITENEENICRMATOoNERETEIC
DVWTTRENARTHERY D,

$1—4EE SHEREBEORYER
$5—8HEA  SHAEREREOIMM R E
$9—12 HE  SHAEREREDREREE
%1316 BB  SHAEREREORBR X

FE-WHENE

BEOREEANBTEEETHEELIC, EAOABRICOVWTRAYELESEICFEL WS,

Weeks 1-4: Vibration theory of high—-performance architectural structures

Weeks 5-8: Element design method of high—performance architectural structures

Weeks 9-12: Frame design method of high—performance architectural structures

Weeks 13-16: Ultimate design method of high—performance architectural structures

FE-HERNE

It is necessary to review each lecture content and prepare for the next lecture based of distributed materials.
BAER B

BERNTR

Structural Analysis

BERCHISHEEER
BETLYUAAZERMALES .

Papers(resume)will be distributed.

SERICHIIMEEE
il

N/A

EER

TERBEDHFL, TOMERIHELVICERBRTZORKEZEBEL, TOIVEUREEBERITEBICEYICFIATE
BHENEBBIEDHILEHEELLTLS,

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.

RAROFHEA(EHHR, FELR—MEOEMS LU FEEE
BREBMBNTORELLR—FOBERNETIHET 5.

It will be evaluated based on the report.

ERIEER
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By Report
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(C)BELGMEEMAN - RENISERTESDRERN-AIEA
BE-HHLRATLZE LV TOBEESHICETI25ELMBEEBL, ThOZLIEEICHEENISERSE-MERRE
HERERBTEET, BEMRROE=OHDHAINGRMEREL, EBT

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

*—J—FK

IRENZEGH. DM ERET. BN, RIBEE

Vibration theory, Member design, Frame design, Ultimate state design




(D35030030)% SR 15 2% {5 2244 8R[Advanced Indoor Climate and Building Service Engineering]

FARFEXE] B EIFERHFIFiR[Advanced Indoor Climate and Building Service Engineering]

HERES D35030030 E5 BE-#mY  BRBEAE | ER
ATLEEHR

GEE3 #138 WEEE  k5~5 T S

SRS RERIFHRFHET R IRRE SRER 1~

BrEEF BE-HHRATLREER BAREER D1

BAFAO—<F HE 28 B FE5A TAJIMA Masaki, SHIMAZAKI Yasuhiro

=il

FonyLyg ARC_DOG74122

BREOHE

RE-R-RBEGEFOBEEZRRL, D OFRAELREZRITILOOERRED F RS IVHIEEMCETI&
FOME - FAFKOBMAESUIZEHT - BEOHRSHMIREMEEITEECOVLTERT S,

F=, B LR EBYEATIZER (Built Environment) ELTOBERE. BEREE., this- HHRE. KRB O AT 6L
BRI H-HDHEA. *E%’n REICOVWTEREZRD. B LI IREME~RYBTEENEZESILZBNET S [
BEIC, BE-BHORE - REHFHIROONIUSMERBLTOBREEERTHILLBIZET S,

This course deals with the latest trend of research and development on prediction of indoor environment to ensure safe,
reliable and comfortable quality of life, and to design a sustainable building. Also, the comprehensive assessment system for
built environment efficiency will be lectured. Moreover, it also enhances the point of view, field of view and perspective to
pursue built environments surround by us such as habitant, building, reginal/urban and global environments, and the objective
is to cultivate an ability to tackle complex environmental issues. Simultaneously, this course aims to understand social
requests and the ability required for environment and building services designs in buildings and cities.

BEORE

BERE-BERHEEBCEOLLEREF OHEN, BERESLIUBRESRBCEAT LT —ITDOLTRYRS.

BEARE UTORYTHD,
 BE-HmAKIBRECRIZITIEERZEDERE
CEE-HTOREZEE()
BE-BHOREFEFE(2)

. BE-HHO LCA 5T
CBE-HTOREREZEFEA)
CBE-HTOREREZEFR(2)
HYRTFTILEE

IadT4

9-15. BENAL. REETHOIN vIEHmEL. HXEDOREN

VN OAWN =

BEARBIUVBRBOIEMEICEENELDEENHYET.
Teachers with experience in “Indoor Environment and Building Services” will speak and discuss topics about building science
and building services.

The contents are as follows:

1st week, Actual situations of environmental impact to global environment affected by buildings and cities (In—person)
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-EEHNE
BREZENBEEETHLEDIC, KADABITONTTHRRAMMXEESE(ICFELTWKAIE(FE N0 S -HE 90 5)

Review each lecture and prepare for the next class with reference to the textbook and academic papers (Preparation/Review
90 min each).

&R E
BERETH1, BERBET 1>
Building climate design, Building services design

BRER-ETIMEER




HE, BEEMNOIE—ZERA

Hand-outs related this course will be distributed.

BEE1 B4 MKRREEEDTTH ISBN
EEE BABEZXE | HiAR4E | BER HAREE
BEE?2 B4 MERESEVWAKKOR S  BELEA ISBN 9784130627078
E54 SERRAIER HifiR#t HEERKRXZEWH | HlRE 2000
[ES
SEEICHIIMEFR
L
N/A
ERFBR

BE-BHICETIRL- R0 -RBEGETOELHERL, O OFKAI G ERERATH-OOERNBRROFRS LY
HEHEMICRET 2RFOAE -HEOBRLZSUICHTH - BEORSNIRIBERETMEEERT 5.

Students should understand and also discuss the current research topics regarding building science and architectures for
safe, comfort, and energy—saving.

RO FME(EHER, FHELR—MEOEREMS LU HEE

EED DR (0% RUVEBLAR—FDANRE (T00EREHIZETHET 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).

EHIFER
LR—+TEHE
By Report

ERIAER S

L= Tt W)

N/A
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1.HSEH

HEAED-T11, E A—)L:

2. B EESL

KA E:D-710, E A—JL:shimazaki@ace.tut.acjp

1. M. Tajima

Room: D-711, Email:

2. Y. Shimazaki

Room: D-710, Email: shimazaki@ace.tut.ac.jp

DI NALR—D
YFIZiL
N/A

FI4RTT—

1. HEE# KIER 13:00-15:00FAHERI HNILHERERET S
2. BIsFESL JKEER 13:00-15:00 FRTER A HNILHERE R IET S
1. M. Tajima: Wednesday, 13:00-15:00, Anytime upon request

2. Y. Shimazaki: Wednesday, 13:00-15:00, Anytime upon request

FE-HHIZAREOHG

BE-#MHRTLFERSB>

(C)EELMBEHEN- RENISERATESERN-8lER
BE-HHURATLZE LV TOBEESHICETI2E5ELMBEEEBL, TNOZLEREICHERNISERSE-MERRE
FEREARBITHIET, BERROE=HOMBIMLGERMEREL, RET

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>
(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 skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

| #—7—F
BEREE LCA YRTFILRE Tav74, BEBETHIY

Environment assessment (EA), Life cycle assessment (LCA), Sustainable architecture, Eco—city, Architectural environment
designing
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FERFEXE] i 7S5 =2 5 ¥ k[Advanced Urban and Regional Planning]

BERES D35030060 X4 BE-BHY BRLE FESIN
AT LFEIR

BREEERA AITEA BE HEsR N 4~4 BATH 2

SRS ARERIZMERE LR LZE RHEER 1~

BrEEF BE-BHUATLRER BAEEER D1

HEHR(N—2FRE] 2B #—ER, /NEF % ASANO Junichiro, ONO Haruka

Fonyvyg ARC_DOC73220

BxoE&

BCR R U B RITE T BTG R B IR CEIEHHBEORK, AQBOFICEIEIMHIRROTRK, B3
DT A=) LB E ORI D BEMSEENEEMHTABEOTRIK, BBHALHRTH IV OBETEEN TS
HLOMH R ARSI SOERNEFZEILT—VLL. ENNOERFOHARRRDIRELERETS, HITLT. EROD
BHEHTHIVEHERRERREL, BEBRYEOT—RIZEIIRAEETI,

This course objectives are to understand the real and newer situation about urban planning with sustainable development
theory in US, Europe and Japan, countermeasure policy for city shrinking in depopulation era, the frontline of wider urban
planning on economical globalization and regionalism, and examples of new urban policy or development conception with the
process of strategic urban redevelopment 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.

BREOARE
AEZRIL. AT 8 EEEFE AT, HlD 2 DOEFEZEICERYMAD,
(1~8EH)
1. AA4FURX
XEREAE
XEkEAE
hfEF xR
EHIRE
FHE ST
RS T

REER

NN

(9~16 [@)

9. HAH 2R
10. XEkERE
1. XEkERE
12. %%
13. BHIRE
14. ETEISHT
15. RS
16. mIEHER

This class is composed of two small thesises.
(first small thesis)

1st.week: guidance

2nd. week: documents collectionl

3rd. week: documents collection2

4th. week: interim oral presentation

5th. week: case study target analysis

6th. week: planning analysis

7th. week: design analysis

8th. week: final oral presentation

(second final presentation)
9th.week: guidance
10th. week: documents collection1




11th. week: documents collection2
12th. week: interim oral presentation
13th. week: case study target analysis
14th. week: planning analysis

15th. week: design analysis

16th. week: final oral presentation

FE-AERE

BREEZENREB/ETHLELIC, KADABRITOVWTTHFRMNEESEICTFELTSL,
FEDRELITH-0. BHEZORLEFESRL. REARICEHTHFE (90 HEE) £ITIEAEELL,
Tl REARICETHEE (90 7E) Z1TIEMNEFLLY,

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

To enhance a learning effect, students are encouraged to refer to their textbook etc and to prepare for and review the
lecture for around 90 minutes each.

BAERE

M TS =2y

urban and regional planning

BEBICHISHEEER
FEEZBELTRYBCT I UMIEDT—) PENICEEST 2SEXHIIBEEDO P TIERLET . FRFEEFAL
ICTHEAHBITEREANDLIITL 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.

BEEICHATLHMEEE

L= Tt W)

N/A

ERBE

LR RUBARTOEFZREL T REARODLGVFRATREGEHTOERI BB TED,

2. R T RE AR T DB EICA TR RNEIBRETES,

3. 2IZED WM AN TE RO ARMEERTIENTES,

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
RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE
LIR—MREDARICK > TRIEESHET 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).

EHIHR
LR—bTEHE
By Report

E R ER

ZF0ith
SEBHE . H A= :D-708, ETif:44—6836. E A—)L :asano@ace.tut.ac.jp




lecturer room
professor Asano:D—-708, PHONE44-6836, asano@ace.tut.ac.jp
lecturer room
professor Asano:D—-708, PHONE44-6836, asano@ace.tut.ac.jp

DILVALR—D

R FFEIF 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

FI4RT7T—

- ARHHIR EEKER 12:30~13:30

=L FEDSZENH D=0, BOHDHIHE . F7 asano@ace.tutacjp FTEKTHIEMNEELLY,
office hour:Tuesdays from 12:30-13:30

It would be better to send the e—mail firstly: asano@ace.tut.ac jp.

FE-BEIZBREDOAE

BE-#MHRTLRERSB

(C)BELMBEREN - RENISERATESZREN-BIEA
BE-HHVRATLZE LV TOBEESFICET 25 ELMBEEEBL, ThozLEFICARNISEES SRR
HERERBTHIET, BEBROE=-ODMBIMARMTEREL, EBT

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F
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FERFEXE] KRBV RT L3 &R F Y i [Advanced Transportation System and Transport
Economics]

BEEES D35030090 =45 BE-#BHTL  BIRMA SN

AT LPER

BRES A AR EREE JK 3~3 ERr 2

FESRE KRZMR T2 ER S % HEREE MRER 1~

SRR BE-HBHUATLARER BAERER D1

HEHB[A—FRE] BE s B H WE FIH, X 5hZ SHIBUSAWA Hiroyuki, SUGIKI Nao,
MATSUO Kojiro, MIYAMOTO Hiroyuki

Fonyvy ARC_DOC73322

Bx0HE

R, Hhigl, 3GE., B, £f, RE. ASERERICETIBRCHBEOLES -ERFERTLHLLLIC. TOXETD
TR BKR-AEEOFHREICET A A ERERICDTS,

To obtain the advanced knowledge of theories and methods for policies and planning for cities, regions, transportation,
economics,finance and environment.

BEONE
i, thig, &, &%, &/, RE A SERERICEET SFMRN. EHE. RRFEEMEL T HRLPENHE
TEREMYANDDHREEITS,

BEARBIUVBBEDOTMEICEENELDGENHYET,
BRERBBENERICLSIFEIEL. A—JL, Google Classroom P IHIR S AT LLYBEENT 5,

By using books, reports and papers on cities, regions, transportation,economics, finance, 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.

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-EENE

BEESENEEHETHLLLIC, READRABITOVWTTHFRAMEEZSEICFELWSIL,
Review each lecture and prepare for the next class with reference to the textbook.
BAER B

RBEVATLIE

RBETER

TRREE

TRBE AT LA

Transportation System Engineering
Transportation Planning

Spatial Economics

Spatial Economic System Analysis

BERCHEISHEEER
BRE AL
SEE HBHIEETDEELIC BEITELTIIUNERTT B,

Textbooks and scientific papers shall be announced at the start of the class.

SERICHIIMEFE
ISRl
N/A

Ep B ®




1. &R Mg, R, RIS EREHICET IR - GIEOLES -BR. HYFEERT D,
2. &, g, KiE. BB A RERERCEIIBER - HEORETOCROEZAAFEERT 5,
3. &, g, RiE. BB R ERERICEITIBER - HEORETO RO A X REFICDITS,
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.

BARD S EGEARER . BELR—MEOEMNS LU FMmEE
BEOREICSTHEE-FSHNE(50%) .. LR—H(50%),
. thig, Rl IRE HRERESOEBHEOHYA. STERETACROEZACHERLE(CHET LB OE
ROERELTMT S,
A RAIMICE TOERICHELIZLDIZDE, TEDOLIITHKELTFHET S,
S:TARLAR—rDEE H (100 M) HY 90 MLk
A TRAMLR—+OEE R (100 s ) AV 80 MLl E
B: TR LR—FDEFR (100 iR A 70 JLLE
C: TR LR—rDEFT R (100 =i R) HY 60 MLl E
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).

EHIFER
LR—+TEHE
By Report

EHIEEREEE

BIZEL

N/A

Ttk

43E :D-709, 6963, hiro—shibu@tut jp

K :D-705, 6833, sugiki@ace.tut.acjp

A :D-715, 6864, k—-matsuo@ace.tut.ac.jp

= A :B-509, 6953, miyamoto@las.tut.ac.jp

H. Shibusawa: D-709, 6963, hiro—shibu@tutjp

N. Sugiki: D-705, 6833, sugiki@ace.tut.ac,jp

K. Matsuo: D-715, 6864, k—matsuo@ace.tut.ac,jp
H. Miyamoto: B-509, 6953, miyamoto@las.tut.ac.jp

DTNVALR—D

%3# http://www.pm.ace.tut.ac.jp/
K :http://www.tr.ace tut.acjp/
A :http://www.tr.ace.tut.ac jp/

H. Shibusawa: http://www.pm.ace.tut.acjp/
N. Sugiki: http://www.tr.ace.tut.acjp/
K. Matsuo: http://www.tr.ace.tut.acjp/

FI4RT7T—

i BRI A, 2720 BRTERETHI L,

AR BEERIIS A, 2120, BRTERKRETHI L,

WE BEEFIIS AT, 7120 BRTERET DL,

B FERERGA, 772L . FALERE T HIL,

H. Shibusawa: At any time. Please contact Shibusawa by e—mail in advance.
N. Sugiki: At any time. Please contact Sugiki by e—mail in advance.

K. Matsuo: At any time. Please contact Sugiki by e—mail in advance.

H. Miyamoto: At any time. Please contact Sugiki by e—mail in advance.




FE-HHFINFAREOH

BE-#MHRTLFERSB

(C)BELGMBEHAN - REMIERTESZERRN-BIEAN
BE-HHVRATLZE LV TOBEESHICETIE5ELMBEZEEBL, TNoZLEREICHARNISERSE-MERSE
FHERENRBTHET, BEBROE=ODHMABIMARMTEREL, EBT

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

*—J—FK
EHERER, STETOER, #HERFTEE FRETIL

planning process, social & economic evaluation method, forecasting models




(D35030120) A A3 b 4% iR[Advanced Japanese Culture]

FEAEXA] H A k45 i&[Advanced Japanese Culture]

BERES D35030120 =23 BE-BTY BRBA FESIN
AT LBPER

BREEERA GIE: | BEER | K2~2 Bl 2

SRS RERIEMREHET L EAFE SRER 1~

BrEEF BE-BHOATLRHEY BAREER D1

HLUHE[N—IFRT] h#% 2 NAKAMORI Yasuyuki

Fonyvyg ARC_DOC73220

Bx0EE%

507048 SA DT AREE IBBLEER = (RMIFEOXRIESRT .
SACARFOBE-XEICHNEKREL S TEY . ARO[ BEORNIEEZZ T LFIHMONTIND, KEET
1T, SAEEHICEDTHHRHEE I BBORHREMEROIFZORIZTH

Thinking about Frank Lloyd Wright's organic architecture and Tenshin Okakura’'s “The Book of Tea.”

BEoRE

F1E AAFVR

F 20 SAMNERMBELEREITBRORD
F3E FAME—RITHHEESED
T4l SAMNE—RITHEHIEED2
50 SAMNE—RI([HEHEEDS
ol SAMNEZRI(THEHEEN
F70 SAMNE_RITHEHIEED?2
#8E TANMNE_RITHEHIEEDS
ol FERLIZEOARN

F10E BERLIZOR]2

F 11 E AERLIFZOR]IS

g 120 BEXRDIZOXRI4

F13E BEXRLIZOXRIS

F14mE FLDH1

E15E FLoH2

BEARBIUVBRBOIMEICEENELIEENHYET,
KIZEEMMENEEIZHDZE A, GoogleClassroom Ff=IIHFFIFR AT LLYEFLET,

guidance

Frank Lloyd Wright“The Natural House”

Frank Lloyd Wright“An Organic Architecture”1
Frank Lloyd Wright“An Organic Architecture”2
Frank Lloyd Wright“An Organic Architecture”3
Frank Lloyd Wright“An Organic Architecture”4
Frank Lloyd Wright“An Organic Architecture”5
Frank Lloyd Wright“An Organic Architecture”6
9 Tenshin Okakura “The Book of Tea.”1
10 Tenshin Okakura “The Book of Tea.”
11 Tenshin Okakura “The Book of Tea.”
12 Tenshin Okakura “The Book of Tea.”
13 Tenshin Okakura “The Book of Tea.”
14 Conclusionl

0O PdWON-=

a s~ wWN

15 Conclusion2

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-#HERNE
¥ & Classroom [ZT7v TSN =B H%E K GRT TE(90 )
BEEH. TARAV AV ORNBRERET HIE90 &)

Preparation




Read the materials uploaded to Classroom carefully. (90 minutes)
Review :
Organize the discussion. (90 minutes)

BEER B
2L,
N/A

BEEICHILSHEEER
EMERMLEY

To distribute the materials.

BEEICHTIMERE

LTl D

N/A

EpEE

1. 7520848 - SA DEEMEEICOVWTERT S,
2. BAXEIZ DWW TERET S,

1. To understand Frank Lloyd Wright's organic architecture.
2. To understand Japanese culture.

D FME(EHRR. RALR—MFOREM S L UM%
FRAIBICETORRICHELZLOIZOE, £ TOERBBROEREZHARLAR—ML>TEHIET .

S:EARLR—b 0D s #hS 90 s (100 M) WLk
AHIRLR—b o S 55 80 & (100 i) Lk
B: #iRLAR—b 0D S A 70 51 (100 555 LUk
C:HARLAR—b 0D %A 60 5 (100 mifm) Kl 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).
EHIEER

LR—TEHE

By Report

TEHALEREEM

2L,

N/A

ZDhth
$ZHL,
N/A

DI NALR—D
2L,
N/A

AI4RT7T—
BRNA—ILETERLTTEN, BRERED L, BERAIELET

Please get in touch with me in advance by e—mail or other means. I will respond to you as needed after adjusting the schedule.

FE-BHEIZRREOAE

BE-#MHRTLFERSB>

(AMTBIEWVARIMEEEZA

A ESFHERMGREANSEHEMICESZ DT A—/NILERNEZED, AMEBREDHE, AHDOBHIZDUNTHIE
MICELADBENEEIZDITTIND,




Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 public welfare with a wide view.

F—7—K
ERESE BAXIE

modern architecture Japanese culture




(D35030150)F® 1% T 4% &R [Advanced Environment Engineering]

FARFEXE] IR1E T 45 k[ Advanced Environment Engineering]
BERES D35030150 =23 BE-BTY BRBA FESIN

AT LBPER
BREEERA GIE: | BEER | A3~3 Bl 2
SRS RERIEMREHET L EAFE SRER 1~
BrEEF BE-BHOATLRHEY BAREER D1
HLUKE[N—TFERT] BE ABRF EEH 3= HE [EE YOKOTA Kuriko, TOKAIRIN Takayuki, INOUE

Takanobu

Y 2AUPYS ARC_DOC74420
Bx0HE
HEM:
ZEEIBROMERVEESFOMEICOVTHRRL., BRI ILEELTERESHOREGOMELIERT S,
1A

S, HEBIZE T AKIREDIRROEM, REAEZFIIOVWTLERLGMREZESBL, HEET 5.
HLE:
KEDOKREGRLZICHALTREDKREZE /- BHET S,

Tokairin:

Students introduce and discuss their research and related ones to understand the latest trends in environmental research.
Yokota:

Acquiring wide knowledge and information concerning on water environment for thesis work.

Inoue:

Learn and understand the current situation regarding the conservation of aquatic environments.

REONE

RiEHEL S

FEEIBEOMBERVEESIHFOMEIZOVTENL. BESLVORELERT S,
EHEELS
SANEEDKBREICEITEEEBEC T —ILRREDEEMICOWVTHER - EREITD.
HLEiBZS
KRERL2ICEALTER-BREITO.
T. Tokairin

Presentation and discussion some representative reseaches relevant to the doctoral thesis.
Presentation and discussion your works for the doctoral thesis.

K.Yokota

Lecture and discussion about the importance of experiment and field measurement will be done.
T. Inoue

Lectures and discussions will be held on water environment conservation.

PE-EERE

EE:ERIH

L

N/A
BEECHIIHEFER
L

N/A
SEEICHIIHEFHR

E B

RAEDFHEECEMHER, BELR—MEORME S UM A
ERLI=BHMETUEVRE N TEMET 5.

S ELE: RAIMICT RTOBRICHEL-LDIZDE, TROLIICHELTHES 5.
SERBEZEOTARTEERLTEY, M DOHER-LR—FDAEET R (100 s AV 90 MLl k
AERBED 9%EERLTEY, M ORER-LR—FDEET R (100 miFs) AV 80 |l E
B:ER B1ZD 80%EERHLTHY, M OHER-LR—DEFT R (100 S m) HY 70 ALl E
CERBED 10%%ERLTHY, M DHRER-LR—FDEET R (100 AiFs) HY 60 mLl L

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).
EHIRR

Z0fth

Other

EHIEEREE
LR—E(BEHREHETLELER) CEHET 5,
By report.

it

YT )LALR—D

FI4RT7T—

BERF. 7120, BRTNICA—)LECHEFAZETHIEMNEELL.
Anytime. Email before coming the room.

Tokairin:D—813

Yokota:D-810

Inoue:to be decided

FE-HEIERREDOHE

BE-BHAT LEERSB>

(C)BERABEREH - ERMICERTESREN-RIEN
BE-BHORATLZEIVEOEENTICHTI8ERMBEEEL, TN LHEEICHENICERESE-MRRAR
HERERFTHILT, BERBROOOMAIGHTEREL, EET

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——FK

RETZ REWR. EEER GUEN)

enviroment engineering, environment research




(D51030010)Advanced Mechanical Systems[Advanced Mechanical Systems]

FBAREFExE] Advanced Mechanical Systems[Advanced Mechanical Systems]

HE#RES D51030010 =87 BRIYER | ERGEA L3N
FESH OE] BB RR A2~2 BT 2
FRHEFE AEFRIEZFMEFHE LR IFTE NEER 1~
RS BHIZER BAREER D1
HEH R [N—7FRE] *rii FE#E TAKEICHI Yoshinori

F)y MEC_DOC73025

Bx0ER

The class aims to give advanced knowledge on tribology.

BxORE

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-AERE

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

BEER B

Fundamental knowledge on tribology.
BHEICETIHEREE

Handouts will be prepared
BEEICHATLHMEEE

N/A

ERBE

Get advanced knowledge on tribology.

RAEDSEEA(ERAR. BELA—FMEOEMS LU FHEE

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).

EHIFER

Z 0t

Other

TEHALEREEM

Report or oral presentation.
Ttk

Contact Associate Prof Takeichi by email before the first day of class.

Yoshinori Takeichi: Room D—304, E-Mail: takeichi@tut jp

DTNHLR—D

N/A

FI4RTI—

Ask us by E-Mail

FE-HEIZERREOHE

(C)BELMBLZHEN - REMNISERTESERN-BIEAN
BMIZFELUVCZOBEESFICEATIBELGMEEZEEL, T LEHBEICHRMNICERSE-MRARAREAERER
BIAHILT, RERROT-HOMBIMGRTZRIEL, ERTESRENZHICDITTINS,

T FER/B>

(C)BELMBEHEN - REMIERATESERN-BIEAN
BMIFELUCTOBEESFICEATIBELGMEEEEL, T LEEICHRNICERSE-MRARREAERER
BIHILT, RERROT-HOMBIMGHEMZRIEL, EBTEIE8NZEHIC

(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</b>
(C)Practical and creative abilities to utilize advanced knowledge in an integrated and progressive manner




Have advanced knowledge about mechanical engineering and related fields; and have the abilities to create and implement
original technologies to solve problems through acquiring R&D methodologies that link such knowledge in an extensive and
organic manner

F—7—F

Tribology, Lubrication, Frication, Wear




(D51030030)Advanced Manufacturing Processes[Advanced Manufacturing Processes]

HMBEaFEx£] Advanced Manufacturing Processes[Advanced Manufacturing Processes]

EREES D51030030 B4  #mIysx  BRSE | ER

B AR EBAB k2~2 B 2
B

SRS AERIEMERHE LR IER WHEER | 1~

BRERER MR IFER BHEEER | D1

HUBE[O—~7 /I EF ZH FIBH KOBAYASHI Masakazu, YASUI Toshiaki

F&Rit]

Y 2AUPYS MEC_DOC74025

Bx0HE

[RZESS=E i 10BN it iy
MHERENDERUER - THERT S L TRELGHME RIS T AN O AR OMBELBRREMHFED L
BN ERL, WATESLIICT B, Tz, FEHER, HHEERNTAMOBEBROLEICELIRETEDLIIZT S,

2. EAMIZ7OEX
BREHRDEAMITORRANILIEATOER HMIFERETOER, SEZBE O RO REESIUERRMTEZESN,

1. Evaluation and analysis of material microstructure

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.

2. Joining process
Students will learn principle and practical technology of advanced joining process (bulk joining process, particle deposition
process and vapor deposition process).

BEoRE

1B AMHES/OEBOTME ST 1 (FiR-X ) V)

% 2 B AMES/OEBOFME SN 2 GRETE) V)

5 38 MESUOMBOTMEREN 3 (A A=Y, MEYST4) (UMHR)
£ 48 HHEIOOEBOFTMEMBIT 4 (A=Y, FETST4) UMK)
55 B MEIH/OMBB O 5 (BERLE, ETYY) UIHK)
568 MES/OMBOFTmEAEN 6 (EHRLE, £TU2T) UMK)
578 MES/OBBOFTMEREN 7 (ERAFLMENT) (M)

% 8 B MEI/OMB OISR 8 (FER AR (IK)

£ 98 HEAMITOER1—FH(LH)

F108  BEAMITOER2—/N\LIESTAERT (RH)

1B EAEMITOER3—N\ILYEETOaER2(RH)

£ 128 #EAMI7O0ER4—HFERTOER1(RH)

£ 138 EAMITOERE—HFREETOER2 (KH)

%148 EANMI7OER6—-KHEABF TIOR3 (LH)

F 158 EAMITOER7-SHBEBE O3 (RH)

BERNEBIUBBOTHIEICEENELDHEENHYET .

MIBEERMRENETRIZHSIHEEIL, GoogleClassroom E=-IIHHEIFR AT LKIYBHILET,

1st week: Evaluation and analysis of material microstructure 1 (introduction and X-ray) (KOBAYASHI)

2nd week: Evaluation and analysis of material microstructure 2 (Synchrotron radiation) (KOBAYASHI)

3rd week: Evaluation and analysis of material microstructure 3 (Imaging, Tomography) (KOBAYASHI)

4th week: Evaluation and analysis of material microstructure 4 (Imaging, Tomography) (KOBAYASHI)

5th week: Evaluation and analysis of material microstructure 5 (Image processing, Modeling) (KOBAYASHI)
6th week: Evaluation and analysis of material microstructure 6 (Image processing, Modeling) (KOBAYASHI)
7th week: Evaluation and analysis of material microstructure 7 (Orientation analysis) (KOBAYASHI)

8th week: Evaluation and analysis of material microstructure 8 (Orientation analysis) (KOBAYASHI)

9th week: Advanced joining process 1 — Introduction of joining process (Yasui)

10th week: Advanced joining process 2 — Bulk joining process 1 (Yasui)

11th week: Advanced joining process 3 — Bulk joining process 2 (Yasui)

12th week: Advanced joining process 4 — Particle deposition process 1 (Yasui)

13th week: Advanced joining process 5 — Particle deposition process 2 (Yasui)

14th week: Advanced joining process 6 — Vapor deposition process 1 (Yasui)

15th week: Advanced joining process 7 — Vapor deposition process 2 (Yasui)




In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-#BENE

BREZORE . BENOFEHLNEE, BB, TNTNTFE-BEL902 D215,

Review after every class, and read the text before next class Students must provide 90 minutes for preparation and review
of each class.

&R E

HWMOMBEEMI, EEMISY, RETA AT 2ER. MRS MBI, RSN

Materials and Processing in Mechanical Engineering, Bonding Technology, Advanced Surface Modification Engineering,
materials science, Physical chemistry of material, material analysis

HREICETHSHEREE

BHEEHT D,

Text will be distributed.

BSEE B4 Manufacturing engineering and technology ISBN 9789810694067

=EL Serope Kalpakjian, | H kRt Pearson i 2014

Steven R. Schmid. ; SI Education South
edition contributions Asia Pte Ltd.
by K.S. Vijay Sekar

BEEICHATLHMEEE

&LITizL,

N/A

ERBE

1) ST A BT DEREAN TES,

2) MFHEFE oA A= T HTDERBANTES,
B)MHBMOET VT FEOHALNTES,

A FERFTLOREALRBETES,
B)RBEEIIVIRDEEICHATIRBLENFZERL TSI,
6)ERERUVBECHETOLADRE, H%., HHEEFERELTDIL,
7)EEEMICEYBEHTEOMSZTEREL TSI,

8) TS RXYDHELTDEAEEHEL TSI,

1) Understand and explain synchrotron radiation

2) Understand and explain imaging technique by using synchrotron radiation
3) Understand and explain how to make model for stractural material analysis
4) Understand and explain representation of crystallographic orientation

5) To understand principles and mechanics on joining of metals and ceramics.
6) To understand principles, mechanics and characteristics of preparation process of thick and thin coating.
7) To understand vacuum technology and concept of mean free path.

8) To understand plasma generation and its application.

BREOHME(EHHRR. RELR—FMEOESB S UEME %
SEMBEEIRTERLTEY, HhOLAR—FDEETH (100 S S) A 90 Sl E
AERBEF 00%ERLTHEY, hOLR—tDEFHA (100 AiEH) A 80 AL E
B ERBZEE 710%:ZERLTEY, hMOLR—FDEE A (100 SR A 70 S L
C:ERB1E% 60%ZERLTHY, M OLR—FDEET A (100 miEm) A 60 mLlE

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).

EHIHR
LR—TEHE
By Report

E R B




N/A

Tt

ZETORIIHBITERL TS,

INFRIEFN (BF B D-504,[A#% 6706,e—mail:m—kobayashi@me.tut.ac.jp)
R FHFIBA (FRE D-601,A#R 6703,e-mail:yasui@tut.jp)

Please make contact to us before taking lecture.

Masakazu Kobayashi (D-504, ext.6706, e-mail:m—kobayashi@me.tut.ac.jp)
Toshiaki Yasui (D-601, ext.6703,e—mail:yasui@tut.jp)
DTNALR—D

B2,

N/A

FI4RT7T—

WD THAE], 72120, BRIICA—IL CEETHT L,

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

FE-BEIZBREDOAE
MREMTEAOEMFAET SLBRETRENERNERSD,

I 2ER/B

(C)BERMBEREN - REBMIERATESEKA-BlIEA
BHIZELUVZTOBEESFICHITIEELMEEEEL, ThOELEHEICHMMICERSE-MERREAERER
BT BHILT, REMRO-ODOMBIMGHEMEREL, RETEIHNEEIC

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</b>

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

Have advanced knowledge about mechanical engineering and related fields; and have the abilities to create and implement
original technologies to solve problems through acquiring R&D methodologies that link such knowledge in an extensive and
organic manner

F—J—F
EESMI, B4, a—ILFRTL—, &&E
joining process, thermal spray, cold spray, vapor deposition




(D51030070)Advanced Energy Engineering[Advanced Energy Engineering]

FARFEXE] Advanced Energy Engineering[Advanced Energy Engineering]

BERES D51030070 R5 HHIFER BIR®E | ER
FREEERA ATEA BEARR | £2~2 BHETH 2
REENE AFERIFHREELLIRE HEER 1~
BAsEEH BT 2ER BAEEER | DI
HUHB[O—<F  F = £H BHKES 85K £5, #2E %3 NAKAMURA Yuji, DOI Kentaro, SUZUKI Takashi,
e MATSUOKA Tsuneyoshi

Fonyvyg MEC_DOC76025

BEOB&®

The aim of the present lecture is to obtain advanced knowledge on the transport of thermal energy and the combustion of
gases and solids.

BxORE

1st week (Nakamura): Introduction of scaling law for thermo—fluid engineering
2nd week (Nakamura): Dimensional analysis / Buckingham pi—theorem
3rd week (Nakamura): Large—scale transport phenomena

4th week (Nakamura): Meno—scale transport phenomena

5th week (Doi): Introduction to microscale transport phenomena 1

6th week (Doi): Introduction to microscale transport phenomena 2

7th week (Doi): Introduction to microscale transport phenomena 3

8th week (Doi): Micro— and nanoscale thermofluid technologies

9th week (Suzuki): Fundamentals of atomization

10th week (Suzuki): Parameters and measuring method of atomization
11th week (Suzuki): Numerical simulation of atomization (1)

12th week (Suzuki): Numerical simulation of atomization (2)

13th week (Matsuoka): Fundamentals of combustion

14th week (Matsuoka): Burning velocity of premixed flame (1)

15th week (Matsuoka): Burning velocity of premixed flame (2)

16th week (Matsuoka): Combustion instability

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-HERNE

Students MUST be pre—studied the related area, especially for applied mathematics, fluid dynamics and thermodynamics
(advance level is strongly preferred).

To prepare for and review the lecture for around 90 minutes each.

BER B

Applied mathematics, fluid dynamics, thermodynamics for advanced level.
Basic combustion (preferred)

BHECEATIMERE
Instructors will provide the materials, if necessary.
BEE =2 The Molecular Theory of Gases and Liquids ISBN
EEA J.0. Hirschfelder, C.F. | tHhR#t John Wiley and | HHM£E 1954
Curtiss, RB. Bird Sons
BEE? B2 Combustion Physics ISBN
&4 CK. Law HifR#t | Cambridge HiRE 2006
University Press
BEE3 =24 Combustion Theory ISBN
EEZL F.A. Williams | HER#t [ Addison-Wesley | HIEREE 1985
SERICHATIMEESR
N.A.
EBR

Understanding the scaling law for thermo—fluid problem

Understanding the microscale Transport Phenomena

Understanding the liquid atomization

Understanding the combustion instability

A FHEE(EHER ., FEALTE—MEOEMS LU EEE

Assignments and discussion (several assignments are requested during the term): 100%
[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).

EHIEER
LR—bTEE
By Report
EHIRERREH
N/A

T4tk

N/A
ITNHLR—D
N/A
FI4RT7T—

Anytime when instructor is available: send mail to instructor to book your time for personal meeting

FE-BHEIZEBREDOAE

I 2ER/B>

(C)EELMAEHEN - RENISERTEIER-8lEAR

BB IZELUVZOEESFICEATIEELMBEBEL, TN LEHEICHEMICERSE-MRRREAERER
BT BHILT, REMRO-ODOMBIMGHEMEZREL, EETEIHNEEIC

N/A

Graduate Program of Mechanical Engineering for Doctoral Degree</b>

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

Have advanced knowledge about mechanical engineering and related fields; and have the abilities to create and implement
original technologies to solve problems through acquiring R&D methodologies that link such knowledge in an extensive and
organic manner

*—J—FK

Thermo—fluid engineering, Scaling law, microscale transport phenomena, Liquid atomization, Combustion instability




(D51030110)Advanced Mechatronics[Advanced Mechatronics]

HMBEaFEx£] Advanced Mechatronics[Advanced Mechatronics]

BERES D51030110 =%, BRIYER  BERW®E #EiR
FREEERA GIE: BE HEsR R 2~2 BHETH 2

REENE AFERIFHREELLLRE HEER 1~

BAsEEH W T 2ER BAEEER D1
HLUHER[A—FRIC] ik B, &K BAE, 5 #B| SATO Kaiji, TAKAGI Kentaro, SANO Shigenori
Fonyvyg MEC_DOC75025

BxoE&E

KEZEBIBETHEITEST, MEOARYMDEBELZ AN L, THF2IT—4, sHRGIEREMBTOEB ML Z(ZD
+%.

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.

BREORE

LTFZEFELTLS.

%1 BED~E 5 B(E): &K, 56 BE(E)~Z 10 B(ED):£E, % 11 B(E)~Z 15 B(E): £k

F1EAE). .. AHAMAZIRVRTLEETILEEEQ)
F258E). .. AHAPAZHRVATLEETIVIEFE(2)
F3EE). .. AHMFAZHRVATLEETIVIEFE(I)
FA4EE). .. AHAMAZHIRVRTLEETIVIEEE(4)
F558E). .. AHAMAZIRVRATLEETILIEEE()
F6BE). .. JATLRE-ETIVEIEN)
F7EE). .. JATLRE-ETIVEIE(2)
F8EE). .. JATLRE-ETIVEIE(3)
F9BEE). .. PRATFLRE-ETIVRILE(4)
F1058[ED). .. YATFLRE-ETIVKRIE(E)
F11E@E). .. BEEHUATL)

F12:8E). .. BEEHUATL(2)

£ 13EE). .. HBEEEHRATL(3)

F148@E). .. BEEHRATL(4)

F15:8E). .. BEEHVATL(D)

BEABRBLIUBBOIECERENELDEELHYET.
BEIREMENEH(ZLS5E (X, GoogleClassroom YL FFER AT LLYBEHLET.
The following contents are provided;

1st-5th: Prof.Takagi, 6th—10th: Prof.Sano, 11th—15th: Prof.Sato

1st week/time ...
2nd week/time ...
3rd week/time ...
4th week/time ...
5th week/time ...

Mechatronics systems and modeling methods (1)
Mechatronics systems and modeling methods (2)
Mechatronics systems and modeling methods (3)
Mechatronics systems and modeling methods (4)
Mechatronics systems and modeling methods (5)

System identification and Validation(1)
System identification and Validation(2)
8th week/time ... System identification and Validation(3)
9th week/time ... System identification and Validation(4)
10th week/time ... System identification and Validation(5)
11th week/time ... Precision Motion System(1)

12th week/time ... Precision Motion System(2)

13th week/time ... Precision Motion System(3)

14th week/time ... Precision Motion System(4)

15th week/time ... Precision Motion System(5)

6th week/time ...
7th week/time ...

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-EERNR

FE BAREIN-ERERETBACAZRL, BESHEITOVTSEELGE TEBEFROTHILE (90 7)

BE BREHESMEL, SEELRLEESBLTERELTHTE, (905)

To carefully read the pre—delivered lecture materials in advance and understand related matters using reference books, etc..
To read back the lecture materials and understand them using reference books, etc..

To prepare for and review the lecture for around 90 minutes each.

BEFR B




B Mo AER, #EE RIS, HEER ORT R
Fundamentals of linear algebra, differential equation, mechanics, measurement and control theory, and robotics.

LRECHEIIMRER

BHEEHTD

Handouts will be prepared.
BERICHATHHEEE
HIZHL

N/A

ER BT

() B EBEEBICH TR EROFEEDRNEN RS EEEMHET S

(2) ARV DY R T LREDEHEZERET S

() AAPAZHY RV AT LERIDICEM I AT LDETIVIEFEZOEREERETS

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

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

RARD AR, BELR—FMEOEMS LU THIR %
LR—KZ&oT 100%:HE T 5
Report (100 %)

ERIAER

LR—hTEHE

By Report

EHIEEREM

BIZEL

N/A

ZT 04t

EAREKER, D-509, 6653, takagi.kentaro.op@tut.,jp
{£B7:% 8], D-407, 6677, sano@me.tut.ac,jp
{Ef%&#E—, D-408, 6676, sato@me.tut.ac,jp

Kentaro Takagi, D-509, 6653, takagi.kentaro.op@tut.jp
Shigenori Sano, D-407, 6677, sano@me.tut.acjp
Kaiji Sato, D-408, 6676, sato@me.tut.ac.jp

Iz )HhLR—D
YFIZiL
N/A

FI4RTT—

B (XFEFF Google Classroom DAV EREEZRWNNTRZI(THTIT5. BRI~ADEZL, FERBORIRIC, FEHTHET
LZFETHD. BANGRBOREDEEICIIREICEEA—ILEAFTEIL.

Write comment on Google Classroom if you have questions. The questions will be answered around the lecture time. In case
you have personal or urgent questions, send email directly to the lecturers.

FE-HEIZERREDOR

T 2ERYB>

(C)BERABEREH - ERMICERTESREN-RIEN
BHIZELVEOEENFICETISELNBEBRL, ThoZLERICHRMISEBSE-ARRRAERENR
/I HIET, REBRO-ODWBIMTRTEREL, RETEDIRNEHIC

Graduate Program of Mechanical Engineering for Doctoral Degree</b>

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

Have advanced knowledge about mechanical engineering and related fields; and have the abilities to create and implement
original technologies to solve problems through acquiring R&D methodologies that link such knowledge in an extensive and
organic manner

F—J7—F

ORybk, I, ETILE, SRTLRE, €Y, TOFLI—4, #EE, BRI RTL

Robot, Control, Modeling, System identification, Sensor, Actuator, Mechanism, Mechanical system




(D52010100)Advanced Internship Program[Advanced Internship Program]

FERFEXE] Advanced Internship Program[Advanced Internship Program]

HEAES D52010100 ‘ =3 BEXR-EFHE BRMA g
RIFER

FESEH OE] | BEER EL Lok~ 1

R e RERITFARBE TR EFRE NRER 1~

HETE BR-EFRBRIFER BRER D1

BUHE[A—FRT] S2RHBHEE 2kei kyomu Iin-S

FN)y ELC_DOC71015

Bx0ER

Understand practical solutions and approaches to industrial problems through research, development, and design activities
in industries and enterprises based on the study abilities acquired in a graduate school. In addition, improve humanity through
close discussion with industrial supervisors and professionals to cultivate an electronic material human resources contributing
to the Asian Region Development.

BREORE

Consult with academic supervisors to determine internship subjects in industries and enterprises, which are accomplished
under industrial supervisors.

If there are any changes regarding Toyohashi University of Technology Activity Restrictions Level for
Preventing the Spread of coronavirus, the course content and evaluation of achievement are subject to change.
FE-HERNE

Preparation for and review of the training by studying related subjects are highly recommended.

BEER B

N/A

BHEICETIHEREE

Follow the instructions of your supervisor at your internship.

BEEICHATLHMEEE

N/A

ER BT

Expected to improve communication skills with project members and make use of research and analytical abilities acquired
in graduate school for practical problems in industries, and understand their importance.

RO FME(EHER., FHELR—MEOEREMNS LU HEE

The final grade will be determined by an evaluation letter from industrial supervisors, an internship activity report, a survey
letter from academic supervisors, and a final presentation.

The credit for this course is given if the above total score is 60% or over.
Grade levels are C (60% — less than 70%), B (70 — less than 80%), A (80— less than 90%), or S (90% or over).

EHIHER
HEREAE PRI T TBITHAEL
None during exam period
TEHALEREEM

N/A

Z Dk
N/A

DTIHLR—D
N/A

AI4RT7T—

FE-HHIZAREOHG

BER-BFEHRIFERUB

(C)BELMBEHEN - RENIERATESZERN-BIEAN
BEREFERIFS SV TOEENHICETIEELMEEBEE/L, TNOELEEICARMNISERSE-MERREA
SKRERGBTHILT, BERROE-OOMEIMLRMEENEL, EBTES

Contact your academic supervisor

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>
(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




I and creative skills to utilize such knowledge for problem solving in an integrated manner
| #—7—F
I On the job training




(D52030010)Advanced Electronic Materials 1[Advanced Electronic Materials 1]

HMBEaFEx£] Advanced Electronic Materials 1[Advanced Electronic Materials 1]

HHERIES D52030010 =45 BR-EFHE BRBEA 3N
WIFHER

BREEERA AITEA | BEER | Kk a~4a :ToZ ] 2

SRS AERIFERFFE TR IRE SRER 1~

BrEEF BR-EFERIFER BAREER D1

LS N—vF R HMHE #2X, /\F =, A&+ Bl UCHIDA Hironaga, YATSUI Takashi, KAWAMURA Go

Fonyvyg ELC_DOC72025

BxoE&

Objective of this subject is to learn about the forefront research and development on spin electronics, photonics and ionics
in electronic materials, and materials processing.

BxORE

1. Magnetics

You will learn about fundamental to application of magnetics.

1) Crystal structure, 2) Magnetic materials, 3) Applications of magnetics

2. Nanophotonics
You will learn about nanophotonic materials and devices.
1) nanophotonic matreials and 2) nanophotonic devices.

3. Plasmonic photocatalysis
You will learn about materials for plasmonic photocatalysis.
1) mechanisms, 2) materials and 3) applications

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-HERNE

To prepare for and review the lecture for around 90 minutes each.

BEER B

N/A

BHEICETIHEREE

Lecture materials will be distributed.

BEEICHATLHMBER

N/A

ERBR

It aims at acquiring the broad knowledge of research and development by learning about the recent research and development
in various fields.

RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE

The reports or tests will be set in each categories.

The result is evaluated from the sum of those marks.

Grades: S: 90-100, A:80-89, B:70-79, C:60-69.

EHIHER
HEREAE PRI T TBITHAEL
None during exam period
TEHALEREEM

N/A

Z Dk
N/A

DT HhLR—D
N/A

AI4R77—

Please make an appointment via e—mails or classroom.

FE-HHIEAREOHE

ES-EFERITEEHRYB
(C)BELMBEHEN - REMISERATESERN-BIEAN
B BFERILALUZOEENTICHET ABERMBEEBL, ThoEEHECHRNICERS Y -HERRY




ERERFTHLT, REBROLOOBBIMGRITZRIEL, EBRTES

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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—J—F

spin electronics, processing, plasmonics, photocatalysis, nanophotonics, ionics




(D52030040)Advanced Electrical Systems 2[Advanced Electrical Systems 2]

FARFEXE] Advanced Electrical Systems 2[Advanced Electrical Systems 2]

HERES D52030040 R45 EX-EFEHR BRRE  ER
IFEK

BREEERA IES ERRE  A2~2 BATH 2

SRS AERIEZMERE L LIRS RHEER 1~

BrEEF BR-EFERIFER BAEEER D1

HAKEID—<F T KH, JIE BB# TOJO Tomohiro, KAWASHIMA Tomohiro

=il

Y 2AUPYS ELC_DOC73025

BEDOHE

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.

BEORE

Subcourse 1 (T. Tojo)

1. Fundamentals of Electrochemistry

2. Fundamentals of Electrochemical Energy Devices
3. Lithium—Ion Secondary Batteries (1)

4. Lithium—-Ion Secondary Batteries (2)

5. Recent Trend in Electrochemical Energy Devices

Subcourse 2 (T. Kawashima)

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 (T. Tojo)

1. Fundamentals of Electrochemistry

2. Fundamentals of Electrochemical Energy Devices

3. Lithium—Ion Secondary Batteries (1)

4. Lithium—-Ion Secondary Batteries (2)

5. Recent Trend in Electrochemical Energy Devices

Subcourse 2 (T. Kawashima)

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-EENE

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.

Basic electrical power engineering course is prerequisite.
Basic electrical power engineering course is prerequisite.

¥EEBICHISHEER

Materials will be prepared by the lecturer.
Materials will be prepared by the lecturer.

SEE =22 Fuel Cell Systems Explained ISBN
EELZ J. Larminie and A. | HiRtt Wiley HhREE
Dicks
SER? =a Lithium Ion Batteries: Science and Technologies ISBN
EER M. Yoshio, R.J. Brodd | Hiktt | Springer—Verlag HRE




and A. Kozawa | I

SEES =4 High Voltage Engineering ISBN

EEZ E. Kuffel, W. Zaengel | HBiR#L Newnes HhREE

and J. Kuffel

BERICHILMERE

N/A

N/A

ERBE

A. Cells as the electrochemical energy conversion device

(1) Explain the difference among primary cells, secondary cells and fuel cells.
(2) Explain the types and features of batteries/fuel cells.

(3) Explain the properties and composition of batteries/fuel cells.

B. Electrical insulation design of high voltage apparatuses and the tests and the diagnosis

(1) To understand electrical conduction and breakdown mechanisms of gaseous, liquid and solid dielectrics under the high
field application.

(2) To understand how to design the high voltage electrical insulation with consideration of the degradation.

(3) To understand the outline of electrical insulation tests.

A. Cells as the electrochemical energy conversion device

(1) Explain the difference among primary cells, secondary cells and fuel cells.

(2) Explain the types and features of batteries/fuel cells.

(3) Explain the properties and composition of batteries/fuel cells.

B. Electrical insulation design of high voltage apparatuses and the tests and the diagnosis

(1) To understand electrical conduction and breakdown mechanisms of gaseous, liquid and solid dielectrics under the high
field application.

(2) To understand how to design the high voltage electrical insulation with consideration of the degradation.

(3) To understand the outline of electrical insulation tests.

RO FME(EHER, FHELR—MEOEREMNS LU HEE

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

EHIEER

EHRBREEM

Examination

TEHALEREEM

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.

ZOH

N/A

N/A

DTV AHLR—D

N/A

N/A

AT4RTT—

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-HEIZRREDOAE




BR-EFERIFHERUB
(C)BERMHBEHMEHN - ZRMWISTRTELIERN-RlEAH

BEXBFERIFHEIVCZOEENFICHIIBELMBEBEL, ThozLHBREICAKNISEESE -MRFARA
ERERFTHLT, REBROLOOBBMGRITZRIEL, EBRTED

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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—7—F

Electrochemistry, Energy Devices, Batteries, Electric Energy Systems, High Voltage, Dielectrics, Electrical Insulating
Materials

Electrochemistry, Energy Devices, Batteries, Electric Energy Systems, High Voltage, Dielectrics, Electrical Insulating
Materials




(D52030050)Advanced Microelectronics 1[Advanced Microelectronics 1]

FEAMHFEXAE] Advanced Microelectronics 1[Advanced Microelectronics 1]
HERES D52030050 =87 BR-ETHE ERZEA L3N
MIFER

B B8  BEEBE K 1~1 CToF 2

R e AERIFHRRELRIAFE RHEER 1~

GE s EX-BETRBIFER BAEER D1

LU e N—eFRiT] EH M, "/ IEE, AR S BFHE 8E SAWADA Kazuaki, ISHIKAWA Yasuhiko,
SUDO Minoru, NODA Toshihiko

FonyLyg ELC_DOC74025

BREOEHE

From the viewpoint of deep understanding of advanced microelectronics, physics of semiconductors including material design
and an example of latest device will be lectured.

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.

From the viewpoint of deep understanding of advanced microelectronics, physics of semiconductors including material design
and an example of latest device will be lectured.

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.

BExzoRE
a) Physics and Properties of Semiconductors
Crystal growth and device processing
Energy band engineering
Alloy semiconductor
Strain effect
Superlattice
Carrier transport phenomena
Tummeling effect
b)Metal-Semiconductor Contacts
Schottky barrier
Current transport processes
Ohmic contact

c) Integrated circuits
device processing
MEMS/NEMS
Latest MOS FETs
Current topics in IC/MEMS
a) Physics and Properties of Semiconductors
Crystal growth and device processing
Energy band engineering
Alloy semiconductor
Strain effect
Superlattice
Carrier transport phenomena
Tummeling effect
b)Metal-Semiconductor Contacts
Schottky barrier
Current transport processes
Ohmic contact

¢) Integrated circuits
device processing
MEMS/NEMS
Latest MOS FETs
Current topics in IC/MEMS
FE-HBERE
BROFEZENREEETHLELIC, RADARICOVTTFRANEEZSEICFELTBHIL

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




BER B

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

BHEICHATSIMREEE

Physics of Semiconducotr Devices
S.M.Sze, Willy

Physics of Semiconducotr Devices
S.M.Sze, Willy
BEEICHTHSHEER
HIZRL

N/A

ER BT

(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.

RO FME(EHER, FHELR—MEOEREMNS LU HEE

Reports (100%)

Reports (100%)

EHIEER

LR—+TEHE

By Report

E R

T4t

K. Sawada (C-605)
sawada@ee.tut.ac jp
Y. Ishikawa (C-607)
ishikawa@ee.tut.ac jp
M. Sudo (C-508)
sudo.minoru.oo@tut jp
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
M. Sudo (C-508)
sudo.minoru.oo@tut jp
T. Noda (C-611)
noda—t@eiiris.tut.ac.jp
ext. 6745
DTNHLR—D
http://www.tut.ac jp/english/introduction/02EE.pdf
(department)

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

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

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

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




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

FI4RT7T—

book an apopintment by e—mail, phone, etc.

book an apopintment by e—mail, phone, etc.

FE-HHINFAREOX

(C)BERAFBEREH - ERMICERTEOREN-EIEN
BEX-BEFBEBRIZSLIVTOEENFICHTIGELCMBEEEL, ThoZLHEICARNISEESE -MRAREA
ERERFTHLT, REBROLOOBBIMGRITZRIEL, EBRTES

BEAEHITOHFTLNS

BR-EFRHIFERUB

(C)EELGHMBETHEN - REMNICSERTELIERI-RIER

B BEFERIFS IV TOBEESFICETISELHMBEBR/L, TNoELHEICHENISERSE-MERRS
ERERBTHILT, FEBRO-ODOHBIMLGHGERIEL, EETES

(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

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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

*—7—F




(D52030070)Advanced Information and Communication Systems 1[Advanced Information and Gommunication Systems 1]

FMAREFEXE] Advanced Information and Communication Systems 1[Advanced Information and
Communication Systems 1]

HESES D52030070 =% BR-EFHE BRYEA EIR

RIFER

HEFH EUES EARE A 4~4 Bt ¥ 2

R e RERIFARBETREFRE SRER 1~

PR BN ETHEIEEY B®ER DI

BLu e[ N—eFRiT] Ml B— A BEIE BB £ ICHIKAWA Shuichi, TAKEUCHI Keigo, HAGA Nozomi

FonyLyg ELC_DOC75025

BREOEHE

This lecture introduces some advanced topics on the following three courses:

A first course introduces some advanced topics on computer system engineering.

A second course is intended for learning advanced knowledge on point—to—point communication systems, multiuser
communication systems, and multiple—input multiple—output (MIMO) systems in the physical layer of wireless communications.

The last course aims at acquiring advanced knowledge of circuit modeling of capacitively coupled wireless communication
channels and wireless power transfer systems.

BEORE

The topics of Course 1 (Prof. Ichikawa) include the following items:

1. Parallel and High—performance computing,

2. Parallel and High—performance computer architecture,

3. Custom computing circuit and special-purpose computing system.

This course is presented by the lecturer who was engaged in microprocessor development.

The topics of Course 2 (Prof. Takeuchi) include the following items:
1. Advanced point—to—point communication systems

2. Advanced multiuser communication systems

3. Advanced MIMO systems

The topics of Course 3 (Prof. Haga) include the following items:

1. Advanced capacitively coupled wireless communication channels
2. Advanced wireless power transfer systems at kilohertz band

3. Advanced wireless power transfer systems at megahertz band

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-EENE

It is strongly recommended to prepare the lecture, e.g., to read the course materials and references before attending the
corresponding lecture. Average preparation time is 90 minutes.

It is also recommended to review after the lecture. Average review time is 90 minutes.

The course materials and references will be shown by the lecturer whenever necessary.

BAER B

The students who register for this lecture must have studied the Information and Communication Technology 1 and 2
(Ichikawa, Takeuchi, and Haga) 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:
Fundamental knowledge and skills of logic design, algorithms, and computer architecture.

Prerequisite of Course 2:
Deep understanding on modulation/demodulation, signal processing, probability theory, and information theory is prerequisite.
In particular, sufficient knowledge about probability theory is required.

Prerequisite of Course 3:
Advanced knowledge of electromagnetism, electromagnetic wave engineering, and numerical analysis is required.
BHEICEISMEER

Course materials and references are shown by lecturers.




BEEICHYTIMEER
N/A

ERBER
Course 1:
— To understand advanced topics on computer system engineering.

Course 2:

— To understand advanced topics on point—to—point communication systems, multiuser communication systems, and MIMO
systems, such as detection, diversity, channel uncertainty, resource allocation, interference management, statistical channel
modeling, and linear multiuser detection schemes.

Course 3:
— To understand knowledge about how numerical electromagnetic analysis techniques are applied to circuit modeling of
capacitively coupled wireless communication channels and wireless power transfer systems.

RO Sl A (BRI, FRRELTR—FMEORE DS KU FHEE%E

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.
EHIEER

LR—bTEE

By Report

TEHAREREEM

N/A

T4t

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

ITNALR—D

https://www.comm.ee.tut.ac.jp/

FI4RTIT—

Please make an appointment via e—mail.

FE-HEIERREDOHE

BR-EFERIFERUB

(C)BELGMEEMAN - RENISERTESRERN-BIEA

B EFERIFEIVZTOEENHICETIEELMEZBEL, TNoFLEREICARMNISERIE-MERRS
SERERBTHILET, BEMROE=HOBHAIMLGREMTEREL, EHTES

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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—7—F
EHERR

(1) computer system, high performance computing (2) wireless communications, modulation/demodulation, MIMO, (3)
capacitively coupled wireless communication channels, wireless power transfer systems
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FARFEXE] Advanced Molecular Simulation 1[Advanced Molecular Simulation 1]
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BROAR

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 they
will 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 they
will learn about the electronic properties of biological molecules such as proteins, RNA and DNA.

BExzoRE
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)

(8) 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 molecules (5th week)

(6) MO calculations for DNA, RNA and their complexes with proteins (6th, 7th weeks)

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)

(8) 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 molecules (5th week)

(6) MO calculations for DNA, RNA and their complexes with proteins (6th, 7th weeks)

FE-HBERE

Elementary concepts in MO theory as well as biomolecules such as proteins, RNA and DNA are required.
Elementary concepts in MO theory as well as biomolecules such as proteins, RNA and DNA are required.
BAER B

HIZRL

N/A

BREE -1 EFEMEAM ISBN

EEA KEEE HihRt FoHRty | HERE 1993
9_

BEECHAIIMEEE

BRE ERET

BSEE:

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

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




BEEICHATHIMEEE

2L

N/A

EREE

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.

RARD AR, BELR—FMEOEMS LU THIR %
BETEZONEEIIHTILAR—FRET, REMIZEHET 5,
S:BEFTEA 90 F (100 R R) LLE,

A BT RDHY 80 /(100 i) LI L,

B: & & =AY 70 | (100 s ) LLE,

C: A& A 60 = (100 mimam) Mk,

Evaluation is based on reports (100 points).

S: total points of reports, 90 or higher (out of 100 points).

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

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

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

EHIFER
LR—+TEHE
By Report

ERIAER S

L= Tt W)

N/A

T4t

R

HEDEE F 1306 2=
BEEES:0532—44—6875
E-mail: kurita@cs.tut.ac jp
E-mail: kurita@cs.tut.ac jp

DTNVALR—D

L

N/A

FI4RTI—

LED E-mail [CkBEHRKICEKY., BBERIET S,
Please contact by the above E-mail.

FE-HEIZERREDOR

&8R- MEE THEHEKRUB>

(C)EELMAEHMEN - RENISERATEIER-8lER
EHR-METZE LV TOBESFICET I8 ELMEBEERL, ThOELHEICHEMITEESE-MEMARAZR
KRB THIET, BEERD-ODOMHAIMERMEAEL, TS 4

(D) O—/NIIEETEDIZ2a=y—avh

A=/ )UIZEL TR MR SRBICF—LELTHALTRYVED ST, BoNEZCHREEFDNRMICKRR-FET
5O = —2avhé, V—F—ELTF—LDBEZEERICHF S TESEVEENE

Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

(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.<{/b>Have sophisticated ability as a leader to contribute
for the achievement the goal of team.

F—7—F




DNA, RNA, Protein, molecular orbital calculation
DNA, RNA, Protein, molecular orbital calculation
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FARFEXE] Advanced Molecular Simulation 2[Advanced Molecular Simulation 2]
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BROAR

CORER, PFRFRAT—ITERARZERITHZENELT, BIECHHRARICEALIERILENOHEFTADT
DIZAVLNEIDFLIaL—2av b BV TAHRTAIRADERR FERUET,

ZEEIDFNHEE PFBARE BEUTEAVITHITAIVRDERMBEZV. D FEETOT S LOBBES T
YR TA—LEFENCHETI-DITBBLRF LEREBRLET,

This course aims to understand natural phenomena at the molecular and atomic scale. It covers the fundamental science of
molecular simulation and chemoinformatics used to predict the properties of organic compounds relevant to drug discovery
and materials development.

Students will learn the basics of molecular mechanics, molecular dynamics, and chemoinformatics, gaining hands—on
experience with the skills needed to proficiently use molecular computation programs and machine learning platforms.

BEoRE
ZHEEIIRDEBDINEVIEZVET:
MHAFZ VA (MATLAB FL—=U 5 %8 T)
(2) R AFLERIRE (MATLAB)

() P FHEEDEEE (MATLAB)

(5) D FHEED XEL (MATLAB)

(6) 2 F D IRENAZHT (MATLAB)

(4) P FEN A EDEFE (COLABO)
(NHFIaL—avNDEE (COLABO)
(8) T EATAX T4 A (COLABO)

Students will learn the following topics:

(1) Orientation (including MATLAB training)

(2) Classical Mechanics and Coupled Oscillations (MATLAB)
(38) Fundamentals of Molecular Mechanics (MATLAB)

(5) Molecular Structure Optimization (MATLAB)

(6) Molecular Vibrational Analysis (MATLAB)

(4) Fundamentals of Molecular Dynamics (COLABO)

(7) Practical Molecular Simulation (COLABO)

(8) Chemoinformatics (COLABO)

FE-EERNE
ZBREREIZ60 PDFTEEL I HPDEEIBETT,

60—minute preparation and 90—minute review are required for each lecture.

BEER B
LIal—aviEm,
NFIaL—La iR

Advanced Simulation,
Molecular Simulation 1

HEECETIHREE
PDF RFaAVMIZFEEL ATL(MS) [C&E->TERASNET

PDF documents will be distributed by learning management system (LMS)

SER1 =24 Introduction to Computational Chemistry, 3nd Ed. ISBN 978-
1118825990
E Frank Jensen | R4t | Wiley HIRE 2016
SERICHIIMEFE
AL,

N/A




EREE

(M HHRABIZE KBS FLIaL—ar OEEFIERET 5,
(Q)FEOZLMEEHITHIENTES,

Q) St EBREIRITE D,

(1) Understand the fundamentals of molecular simulations based on classical mechanics.

(2) Be able to assess the validity of calculations.

(3) Be able to verify calculation results.

BARD S EGEARER . BELFR—MEOEMNS LU FMmEE
[FHEEE]LBEICSMTIZ2EIL. UTOKSICFHESNET,

S:FTRTOHOEZEEERL., REBRELR—DHRERF 90 AL E(100 A5) EFT S,

A BHED 80%%ERL., HERELR—FDRESZE 80 mLIE (100 meh) EBT 5,

B: B1ZE®M 65%%FZEMKL. HEBRELR—PDRERE 70 mLl L (100 m5) E/{T 5,

C: B1ED 50%ZERL. FHERELR—IDIRE =A% 60 Rl E (100 M) #ERT 5,

[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% of 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 50% of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).

EHIEER
BRELEER
Regular Class
TEHAREREEM
HIZHL,
N/A

ZDhth
$ZHL,
N/A

DI NALR—D
¥FIZiL,
N/A

FI4RTT—
BRANCEF AL TERLTZEY,
Please contact by E-mail in advance.

FE-HEIZERREDOR

1E4R - FEE THFEW/B>

(C)EELMAEHMEN - RENICSERATEIEE-8lER

1B - METEELVZOEENFICETIEELMEZBEEL, TAoELERICEMMISERSB-AERAES LR
KRB THIET, BEMRDO-ODOMHAIMSRMEAEL, EHRTE 4

Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

F——FK

Molecular Mechanics, Molecular Dynamics, Quantum Chemistry, Quantum Mechanics, Chemoinformatics
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FARFEXE] Advanced Statistical Machine Learning Theory[Advanced Statistical Machine Learning Theory]
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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.

BEORE

F158 S, BEETILOER

F2E - RAME, HEEDOMHE

E3EHBETIL, HELE

$4E:EAE, ETILER

E5E: RAXFEE, 4o ToF %k UMNTRNEER)
$6E: BEERETIL, EM 7YX L (M AMEERE)
F7E RS, ABRA RXEE (M ANEERE)
HE8E: M HETER

BERNBBLUVBBEOTHEEICEENELEIHZENHBYET,
KIBEEBMENEEIZHDB A, GoogleClassroom F=IIHFFIFR AT LEYEFLET,
. Introduction, Fundamentals of Probabilistic Models

. Maximum Likelihood Method, Properties of Estimator

. Discriminative Model, Optimization Methods

. Regularization Methods, Model Selection

. Bayesian Learning, Sampling Method (Short Exam)

Latent Variable Model, EM Algorithm (Short Exam)

. Empirical Bayes Method, Approximate Bayesian Learning (Short Exam)

. Statistical Learning Theory

® N U AN =

In case of any changes to the course content and evaluation of achievement or

the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
FE-HBERE

ZEIOANBEZSEEETTFELOO D) /MNEBOZDEEEZEETH(90 ),

It is desirable to prepare each class by reading reference books (90 min.) and review each class by solving assigned exercises
(90 min.).

BEER R
2L

N/A
BEECHILSERER
BEASAERM

Lecture slides are distributed.

SEE I 22 | Information theory, inference, and learning algorithms ISBN 978-




0521642989
EEL David J.C. MacKay Hilfi4t | Cambridge H R 2003
University Press
BER? ¥4 Pattern recognition and machine learning ISBN 978-
0387310732
EER Christopher M. | HhR#E Springer HiRE 2006
Bishop
BEE3 =22 Algebraic geometry and statistical learning theory ISBN 978-
0521864671
EER Sumio Watanabe HihR#t Cambridge HiRE 2009
University Press
BERICHATHHEEE
HIZRL
N/A
ER BT

1) KRG ZE FRICTOVTOERMAIE SRR

2) ARMBHERETILERERITODNTEE7IIIYXLNEHTES L

3) BEEDNALEREICOWTERMLTEBEERHE

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

RAEDSEEA(ERAR. BELA—FMEOEMS LU MR E
INFRMZKYFEHES 5,
A RAIICT R TOBRICHELLDICDE, TRROKSICHEEEFET S,
S:EMBEETNTERLTHY, hOTAMDEEF A (100 miFm) A 90 Mk
AERBEE 80%ERLTEY, M OTRAMDEE R (100 SiER)HY 80 MLl E
B:ER B1E% 60%:EKLTHY, M OTRFDEETR (100 |iFHH) A 70 mLLE
C: ERBZ%F 40%:ERHLTHY, HhOTACDEE R (100 miFER) A 60 mE
Scores will be measured comprehensively by the points of the short exams assigned in several classes:
[Evaluation basis] Students who attend all classes will be evaluated as follows:
S: Achieved all goals and obtained average points of the exams, 90 or higher (out of 100 points).
A: Achieved 80 % of goals and obtained points of the exams, 80 or higher (out of 100 points).
B: Achieved 60 % of goals and obtained points of the exams, 70 or higher (out of 100 points).
C: Achieved 40 % of goals and obtained points of the exams, 60 or higher (out of 100 points).

EHIEER
BRELEER
Regular Class
TEHALEREEM
HIZRL
N/A

ZDhth
YFIZiL
N/A

DI NALR—D
YFIZiL
N/A

FI4RTT—
MW EIZISL e-mail ETEABEITLEHES)
as needed (contact via email etc. if needed)

FE-BHEIZRREOAE

53R - N TR EKUBY

(C)BEGMBERSN- KBMIERATESAEKA-BIER
BHR-HEIESLUVCZOEENHICHTIEELMBEEEL, ThoE AHEICHBMNICERSE-HRBERAER
FABTHILT, REMBRO-HOMBIMLEMEZAIEL, EETES4E

(D) B—/NIVISEETESIZa=r—2av A

A= )UIZELTRHENMEZSRBICF—LELTHALTRYMEL H T, BLDBEZCPRREENRMNICRER -RET
20314 —avhé, )= A —ELTF—LDBEERICES TESE\EEN%E




Graduate Program of Computer Science and Engineering for Doctoral Degree</b>

(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.

(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.<{/b>Have sophisticated ability as a leader to contribute
for the achievement the goal of team.

F——K
BT, SRR, S MNP EER

Machine Learning, Statistical Inference, Statistical Learning Theory
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HMBEaFEx£] Advanced Computational Intelligence in Brain System[Advanced Computational
Intelligence in Brain System]
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BEOHR

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.

BEORE

— Introduction on computational intelligent brain systems

— Information Processing by computational intelligent brain systems
— Computer simulation and information processing

1st—3rd weeks. explanation

4th—8th weeks. tasks

FE-ETAR

Review each lecture (90 minutes) and prepare for the next class with reference to the textbook (90 minutes).

BER B

You must take the credits of “Computational Intelligence in Brain System” in master course in advance.

BHEICHTIMERE
No textbook.

SEEICHTIMEER
N/A

EBR

Understand and imolement modeling / analysys in complex dynamical systems

RO FEECEMHR. RELR—MEORSE S UM E

term—end report (100%)

EHIHER
LR—TEHE
By Report
TEHALEREEM
N/A

T4k

E-mail: muralat]tut,jp (replace [at] with @)

Room F-507, Ext. 6899

DTNHLR—D

N/A

FI4RTI—

After this class or

post question or consultation to the google classroom.

FE-HEIZERREDOR

54R- A AE T HEH</B>

(C)BELMALHAN - RENICERATEAERN-BIERN

B -HMETES LV ZOMELRFICET o ETMEEEEL, ThOZLRHEBEICHERMICEESE-MRMARAER
KRG THILT, FEBRO-ODOMEINLEMZEIEL, RETE58E

(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</b>

(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.

F—J—F

N/A
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The course provides for the opportunity to improve your qualities in the presentation and discussion skills through reading
current

research articles and having sessions. The study area is Environmental Chemical Engineering especially for Waste
Management, Biomass Utilization, and Renewable Energy.

BREORE

1. Students have to select at least two articles in the academic research field.

2. Students prepare both reports and slides for your presentations.

3. The guidance will be given at the first class.

Week1 (Face to face) : Guidance, Environmental Problem and Science

Week2 (Face to face): Introduction students project (Presemtation)

Week3 (Face to face) : Waste Management (Preparation)
Week4 (Face to face) : Waste Management (Presentation)
Week5 (Face to face) : Waste Management (Question)
Week6 (Face to face) : Waste Management (Discussion)

Week7 (Face to face) : Biomass Utilization (Preparation)
Week8 (Face to face) : Biomass Utilization (Presentation)
Week9 (Face to face) : Biomass Utilization (Question)
Week10 (Face to face): Biomass Utilization (Discussion)

Week11 (Face to face): Renewable Energy (Preparation)
Week12 (Face to face): Renewable Energy (Presentation)
Week13 (Face to face): Renewable Energy (Question)
Week14 (Face to face): Renewable Energy (Discussion)

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.

FPE-EENE
BREBZENRER/ETDLELIC, RADABITOVWTTHFRMNEESECFELTSCL,

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

RER B

(AL
Knowledge of environmental chemistry, chemical engineering and materials science is desirable.

BREHTIMEER

HIZEL
Papers(resume)will be distributed

SEEICHTIMEESR

$F(2L

N/A




ERBR

L
To improve presentation skills(writing of reports and preparing of slides).
HAEDFE(EHRR, RHELR—MEOERDS LU G
30% Report, 70% Presentation(30—45 min)

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)
EHIRR
SHEREAR I E BT
None during exam period

EHAGRER 34
Tl

N/A

it

Tl

N/A

Do) ALR—D

(oL

N/A
FI4RTIT—
Anytime, but reservation is desirable.

FE-HEIERREDOHE

IFREE - £ TEER/B>

(C)BELGMBERESN-KEBMICERATEAEKA-AIER
ICAEZE-ERIZERSIVTORENFICETISELGMBEERL, ThoZLHEHICHERNISEESE-MRRARA
EBRERBTHILT, BERRO-OOHBINERMERIEL, EETES

(D) A—/N\IVISERCESOZa=r—2avh
JO—NILIZERT BN BRI EEEITTF—LELTHALTRYEAD ST, BoNEZCHREEZNENICRIR-FKIET
Ba3a = —Yavhé, V—EF—¢,LTF—LDBEEZEERICFETESE VEENE

(B) RETOEMOHEREDOEILIZH T HIERDEEHRNES H

#HE RE, BEfEOEEOREEERL, £EICh->TEEMICHELZEE I 28EAEEICDITTINS,

Graduate Program of Applied Chemistry and Life Science for Doctoral Degree</b>

(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 team members as well as leadership ability to contribute to
the team's achievements

(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 to voluntarily make plans and
learn throughout one’s life

F—7—F




I Environmental Engineering Chemistry, Waste Management, Biomass Utilization, Renewable Energy
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BREEERA GIE: | BEER | ®2~2 :ToZ ] 2
SRS RERIEMREHET L EAFE SRER 1~
BrEEF ISR £ I HER BAREER D1
HuHEN—IFRT] He BB& gk ;= FEM 3A5 TANAKA Terumichi, NAKABACHI Atsushi, KURITA
Hirofumi
Y 2AUPYS CHE_DOC73225
Bx0HE

This course will provide the students with the opportunity to study on advanced life sciences (e.g., genomics, molecular
genetics, microbiology, and cellular biotechnology).

BREORE

In this course, the students will be expected to read several papers on the current progress in advanced life science (e.g.,
genomics, molecular genetics, microbiology, and cellular biotechnology) to understand the frontier of these scientific fields.
This course will be given by four instructors as described below (Tanaka, Nakabachi, and Kurita).

1st"5th week: Genetic and protein engineering (Dr. T. Tanaka)
6th”~10th week: Animal-microbe symbioses (Dr. A. Nakabachi)
11th™15th week: Cellular biotechnology (Dr. Kurita)

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

Nakabachi has working experience at RIKEN and the University of Arizona, USA.

FE-HERNE

To enhance a learning effect, students are encouraged to review the lecture for around 90 minutes each.
BEER B

The knowledge of basic molecular biology and biochemistry is absolutely essential.
BHEICETIHEREE

Papers and references will be given by each instructor in the course.

BEEICHATLHMEER

N/A

EBR

To understand the current status in advanced life sciences including genomics, molecular genetics, microbiology and
biotechnology by summarizing, and making presentations and/or reports.
RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE

Grades for the course will be based on the average of the subject scores (by Tanaka, Nakabachi and Kurita).

[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 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).

E SR
HEBRAMDICFEIBITHE

None during exam period

E R ER
N/A

T4tk

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.atsushi.ro@tut.jp
Dr. Hirofumi Kurita: Room: G—405, Phone: 6914, E-mail: kurita@chem.tut.ac jp

DTV AHLR—D

N/A

AT4RTT—

Please make an appointment.




FE-HHFINFAREOH

IEAEZE-EHITEERB>

(C)BELGHEERESHN-REMICERATESIERN-AIER
IGAEFE-ERIFES IV TORERFICHTISELGMBEERL, ThoZLHEHICHERNISEESE-MRRARA
EREARBTHILT, BEBROE-HOMBIMLEMTEEEL, EETES

(D) O—/NLIZEBETESIZ2a =4y —avh
TR—RLIZELTRHENMEZSRBICF—LELTHALTRYMEDH T, BONEZCREFNREMNICRR -RET
2a31=4H5—avhé, )4 —ELTF—LDBEERICEETELEL\RENE

(BE) RO HEMOHSBEO LTI T HIEE L EFHHNFEE A

#HE, BRE BEOLEEOREZERL, £EITh->TERENICHELFEE T D8EDEEICDFTINS,

Graduate Program of Applied Chemistry and Life Science for Doctoral Degree</b>

(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 team members as well as leadership ability to contribute to
the team'’s achievements

(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 to voluntarily make plans and
learn throughout one’s life

F——F




(D54030060)Advanced Molecular Function Chemistry 1[Advanced Molecular Function Chemistry 1]

HMBEaFEx£] Advanced Molecular Function Chemistry 1[Advanced Molecular Function Chemistry 1]

HERES D54030060 Z5 SR ZE -4 BRBE 3N
MER

E e EIES | BEER | k1~1 :ToZ ] 2

SRS AERIFERFFE TR IRE SRER 1~

BrEEF IGREE - £ TEER BAREER D1

BLu e[ N—eFRiT] 6= — O E#f SHIBATOMI Kazutaka, HARAGUCHI Naoki

FN)y CHE_DOC72225

BxoE&

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.

BxORE

(1) General aspects of functional polymers (Haraguchi)

(2) Precise molecular design of functional polymers(Haraguchi)

(3) Preparation of highly functionalized polymers(Haraguchi)

(4) Reactive polymer synthesis(Haraguchi)

(5) Optically active polymers(Haraguchi)

(6) Asymmetric synthesis and polymerization(Haraguchi)

(7) Synthesis and structure—function relationship of biobased and biodegradable polymers(Haraguchi)
(8) General aspects of catalytic asymmetric synthesis (Shibatomi)
(9) Advanced Lewis acid catalysis 1 (Shibatomi)

(10) Advanced organocatalysis 1 (Shibatomi)

(11) Advanced Lewis acid catalysis 2 (Shibatomi)

(12) Advanced organocatalysis 2 (Shibatomi)

(13) Organofluorine chemistry 1 (Shibatomi)

(14) Organofluorine chemistry 2 (Shibatomi)

(15) Review (Shibatomi)

FE-HERNE

Review each lecture and prepare for the next class with reference to the textbook. (90 min + 90 min)

BEER B

D34030060 Advanced Molecular Function Chemistry 1
M44630100 Special Topics in Applied Organic Chemistry
M24630460 & B HALF 1R

BERCHEISHEEER

No textbooks are required.

SERICETLIHESRE

N/A

ERBR

To understand the latest trend of the research on functional polymers.
To understand the latest trend of the research on asymmetric synthesis.

BAEDSEA(ERAR. BELA—FMEOEMS LU FFHEE

Presentation (50%) and discussion (50%)

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

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

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

EHIHER
LR—TEHE
By Report

TERAARR R
N/A

T4tk

N. Haraguchi: haraguchi@chem.tut.ac jp (office: B-403, ex:6812)
K. Shibatomi: shiba@chem.tut.acjp (room: B-507)

DTV AHLR—D

https://chem.tut.ac jp/orgchem/

http://chem.tut.acjp/chiral/

AT4RTT—




anytime by e—mail.

FE-HHFINFAREOH

ICALEZE-EHITEERB>

(C)BELGHEEHESN-KEMICERATESIERN-AIER
ICAEFE-ERIFES IV TORERFICHTISELGMBEERL, ThoZLHEHICHERNISEESE-MRRARA
EBRERBTHILT, FEMBROI-OOMBIMTHMERIEL, EKTES

(D) O—/NLIZEBETESIZ2a =4 —3avh
TR—R)LIZELTRHENMEZSRBICF—LELTHALTRYEDH T, BONDEZCREFNREMNICRR-RET
2a31=4H—avhé, VA4 —ELTF—LDBEERICEETEIEL\RENE

(BE) RO HEMOHSBEO LTI T HIEE L EFHNFEE A

#HE, BRE BEOEEOREZERL, £EITh->TEENICHELFEE T D8DEEICDFTINS,

Graduate Program of Applied Chemistry and Life Science for Doctoral Degree</b>

(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 team members as well as leadership ability to contribute to
the team’s achievements

(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 to voluntarily make plans and
learn throughout one’s life

F——F

functional polymer, asymmetric catalyst, organocatalyst, Lewis acid, fluorine




(D55010110)Theory and Practice of Architectural and Civil Engineer B[Theory and Practice of Architectural and Civil Engineer
Bl

HMBEaFEx£] Theory and Practice of Architectural and Civil Engineer B[Theory and Practice of
Architectural and Civil Engineer B]

REEES D55010110 X5 BE-MWmL  BRMEA g

ATLFEHR

oE ATHEA1 IEABSR A 2~2 BRI 1

FARERS AERIZFHRFHELRAFTE NRER 1~

FRHESEE BE-#TRATLEER Bl ER D1

8Ly B [N—2FRid] SEREIEERE, /N & R K#t Skei kyomu lin—S, ONO Haruka, SAITOH Taiki

FonyLg ARC_DOG71015

BREOEHE

In this course, students learn about Japanese architectural and civil engineering technology in a broad cross—disciplinary
manner, including not only the technology but also the structure of Japanese technological development and its applications,
such as social demands, technological challenges, the process leading to technological development, success factors, and
issues.

BExzoRE

Omnibus lectures are given by the University’s faculty and outside lecturers in practice.

FE-EERE

HEHE

N/A
BHEICETIMEER
N/A
SEEICHTIMEER
N/A

=154k 4

To acquire a high level of expertise and a comprehensive perspective.

RAOFMECEMRER. RELR—MEORS)E S VRl 4

EHIEER
LR—bTEE
By Report
TEHALEREEM
N/A

Ttk

N/A
DTNHLR—D
N/A
FI4RTI—
N/A
FE-HEIZERREOHE

BE-#MHRTLFERS/B>

(AMTBIEWLARMEEEZA

AEHEFHRATRANSZEMICESZ ST A—/NLEREEES, ABMEBREDEE, AEDEUIZDUNTHFE
HIZELZABRENEHITDIFTINS,

(B)BiiTE -TFRELELTOELIMBIEES Lttt

SELBEME - ARELLTOEMM-MENEEEEL, I ITARMNEEERR - RT - R -FEd 28 h%
BIZD1T TNV,

(C)EELMBEHEN - RENISERATESERN-8lER
BE-HHVRATLZE LV TOBEESHICETI2E5ELMBEEBL, TNOZLEREICHERNISERSE-MERSE
FEREARBITHIET, BERROE=HOMBIMLGEMEREL, RET

(D) B—/N\IVISEETESIZI2a=r—avh
JO—NILIZERTIHENEZEFEITF—LELTHALTRYMAO ST, BEDEZCREENRNICKRIR-RKIET
2a3a=4H—3avhé, )4 —ELTF—LDBEERICEETELELEENE
(BE)RFOEMOHSREBEOELIZX T HIER O EFHRNEE

e, BE BEOEEOREZERL, £EITh->TEENICHELEE T S8DEEICDF TS,




Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 public welfare with a wide view.

(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 and evaluate technical issues in society

(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 skills to 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 team members.</b>Have sophisticated 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 and changes in the social
environment

Have the skills to investigate the essence of changes in society, environment and technology.</b> Have the skills to
voluntarily make plans and learn throughout one'’s life.

F—7—F




(D55030030)Advanced Building Environmental Engineering and Building Services[Advanced Building Environmental Engineering
and Building Services]

HMBEaFEx£] Advanced Building Environmental Engineering and Building Services[Advanced Building Environmental
Engineering and Building Services]
FHEEES D55030030 R4 BE-#HmIRAT BRQE ER
LEFER
BsESA FIEE] EEB B A5~5 BHATH 2
B
FREE AERIFHREE LR ERE HEER | 1~
BAsEEH BE-HHRATLEER BAEEER D1
HEHR/[OD—~7 HE S8, 5 BE5h TAJIMA Masaki, SHIMAZAKI Yasuhiro
FRil
FN)y ARC_DOC74125
Bx0ER

The goal of this course is to help professionals update related to the recent research and development on life cycle
assessment (LCA) for buildings, environmental symbiotic technologies, climatic building design and urban energy management.
BExzoRE

The course consists of the following topics.

1. Buildings and its Impact on the Global Environment

2. Impact Assessment indices for Buildings

3. Life Cycle Inventory for Buildings

4. Environmental Symbiotic Technologies (1)

5. Environmental Symbiotic Technologies (2)
6
6
8

. Ecological Building Design (1)
. Ecological Building Design (2)
. Climatic Building Design (1)
9. Climatic Building Design (2)
10. Sustainable Building Design (1)
11. Sustainable Building Design (2)
12. Energy and Buildings (1)
13. Energy and Buildings (2)
14. Compact city —urban energy management—
15. Compact city —urban energy management-— (2)
FE-HERNE
The course materials such book chapter or academic paper related to this course will be appeared or provided
at the first class or orientation.
In order to enhance a learning effect, prepare for and review the lecture for around 90 minutes each.

BER B

Building science: Indoor Air Quality and Ventilation, Building and Urban Thermal Environment

HEECETIMREE
The related handouts will be distributed.
BESE1 =4 Architecture for a Sustainable Future —All about the | ISBN

Holistic Approach in Japan—
EE4A Architectural Institute | HAR$L Institute for | KR4 2002

of Japan Building
Environment and
Energy
Conservation
SERICHATLIHESE
N/A
ERER

Achievement level of this course is to understand the background of building’s impact on the global environment, the practical
strategies for sustainable building design, urban energy management and so on.
RAROFHEA(EHHR, FELR—MEOEMS LU FEEE

Reports related to this subject are reviewed to evaluate the achievement level.
EHIHR

LR—bTEHE

By Report

ERISEREEH

N/A

Ttk

N/A




oI HhLR—D
N/A

AT4RTT—

Anytime upon request. Please contact by e-mail in advance.

FE-BEIZBREDOAE

BE-#MHRTLFERSB>

(C)BELMBEREN - REMICSERATESREN-BIERN
BE-HHVRATLZE LV TOBEESHICETIESELMBEZEEBL, TNOZLEREICHERNISERSE-MERSE
FHERERBTHET, BEBROE=-ODHABIMARMFEREL, EBT

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——F

climatic building design, sustainable building design, building energy management, energy saving




(D55030090)Advanced Transportation Systems and Economics[Advanced Transportation Systems and Economics]

FMAREFEXE] Advanced Transportation Systems and Economics[Advanced Transportation Systems and
Economics]

REEES D55030090 R4 BE-#HmY FRMEA 3TN

ATLEHEHR

BRES A ATEA EERRR 7K 3~3 BA¥ 2

FESRE RERITEMFFETRLRE SRER 1~

FAsRER BE-HHRATLEER FAERER D1

BB R[O—7FRI] B OHEE BK B RE EFIH, B4 5h2Z SHIBUSAWA Hiroyuki, SUGIKI Nao,
MATSUO Kojiro, MIYAMOTO Hiroyuki

FonyLg ARC_DOC73325

BREOHE

To obtain the advanced knowledge of theories and methods for policies and planning for cities, regions, transportation,
economics, finance, and the environment.

BREORE

By drawing on academic papers, books, and related scholarly materials, students acquire advanced knowledge of
transportation systems and transportation economics. Interactive discussions between the lecturer and students are
incorporated into the class sessions to deepen understanding.

FE-EERE

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

BER B

Advanced Computational Economics

Advanced Transportation and Urban Planning

Advanced Transportation Engineering

BHEICETIHEREE

Textbooks and scientific papers will be announced at the start of the class.
BEEICHATLHMEEE

N/A

ERBE

1.To understand the necessity and significance of policy and planning for cities, regions, infrastructure and the environment.
2.To understand the concept of policy and planning for the above mentioned fields.
3.To understand methodologies in the above mentioned fields.

RAEDSEEA(ERAR. BELA—FMEOEMS LU FHEE

Evaluation of achievement: The academic score of each student is evaluated by presentations (50%) and reports (50%).
Criteria of evaluation: Score S is 90 or higher, score A is 80 or higher to lower than 90, score B is 70 or higher to lower than
80, score C is 60 or higher to lower than 70.

ERIRAER

HERAB I ABITHAL

None during exam period

EHIEEREM

N/A

Tt

Shibusawa: room(D—-709), hiro—shibu@tut.jp, phone: 0532-44-6955
Sugiki: room(D-705), sugiki@ace.tut.ac jp, phone: 0532-44-6833
Matsuo: room(D-715), k-matsuo@ace.tut.ac jp, phone: 0532-44-6864
Miyamoto: room(B—509), miyamoto@las.tut.ac.jp, phone: 0532-44-6953

DTNVALR—D
Shibusawa: http://www.pm.ace.tut.acjp
Sugiki, Matsuo: https://sites.google.com/tr.ace.tut.acjp/home/en

AT4RTT—

Hiroyuki Shibusawa: At any time. Please contact Shibusawa by e—mail in advance.
Nao Sugiki: At any time. Please contact Sugiki by e—mail in advance.

Kojiro Matsuo: At any time. Please contact Matsuo by e—mail in advance.
Miyamoto: At any time. Please contact Miyamoto by e—mail in advance.

FE-HHIEAREOHE




BE-#MHRTLFERSB>

(C)BELGMBEMAN - REMIERTESZERRN-BIEAN
BE-HHVRATLZE LV TOBEESHICETIESELMBLZEEBL, TNoZLEREICHERNISERSE-MERE
HERERBTLHIET, FEBROE=OHDOHAINGRHIEREL, EBT

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F—7—K

planning process, social & economic evaluation method, forecasting models, EFEHFER




(D55030160)Advanced Environmental Management[Advanced Environmental Management]

FARFEXE] Advanced Environmental Management[Advanced Environmental Management]

HEAES D55030160 ‘Eﬁ BE-BHY BRBA EIR
ATLEEHR

E e EIES | BEER N 2~2 :ToZ ] 2

SRS AERIFERFFE TR IRE SRER 1~

BrEEF BE-HHRTLREER BAREER D1

BLu e[ N—eFRiT] HH ABF FBEMK 23 YOKOTA Kuriko, TOKAIRIN Takayuki

FN)y ARC_DOC74025

BxoE&

Acquiring wide knowledge and information concerning on water and atmosphere environment for thesis work

K. Yokota: Studying importance of field investigation on water environment in river
T. Tokairin: Expanding the knowledge through discussion of different research areas.
BREORE

K. Yokota (1-8)

0
02: Valuation method of river and lake water quality

03: Restoration of river and lake environment (1)

04: Restoration of river and lake environment (2)

05: Experimental method for material dynamics investigation

g

: Introduction

06: Field measurement method for material dynamics investigation
07: Analysis of material dynamics in water
08: Presentation by students

T. Tokairin (9-15)
Presentation and discussion some reseaches relevant to the doctoral thesis.
Presentation and discussion your works for the doctoral thesis.

To do above, what students have to do:
Select some representative papers in your field.
Prepare PPT for the presentation and resumes for people who are unfamiliar with your field.

(Attention)

— Contact one of instructors in advance.

— There are cases where the order of instructors is changed.

FE-HBERE

Preparation and review of the lecture for around 90 minutes each are essential.
BAER B

N/A

BHEICEATIHERESR

No textbooks are specifird.

The resume or related handouts will be distributed.

BEEICHATLHMBER

N/A

ERBR

(Yokota) Understanding river and lake environmental problems and chemical approach to the solution
(Tokairin) To expand the knowledge through discussion of different research fields.

RO AT HHR, FELR—MEOEMNS LU FEEE
[Evaluation method]

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.

[Evaluation criteria(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.

EHIRR

Z0fth

Other

EHIRERREH

Reports and/or oral examination by each instructor
The details will be informed by each instructor.

T4tk
K. Yokota: D—810, yokota@ace.tut.ac jp
T. Tokairin: D—813, tokairin@ace.tut.ac jp

YT )LALR—D
N/A

FI4RTT—
K. Yokota: Monday, 13:00-14:00
T. Tokairin: Anytime (Email before visit)

FE-HEIERREDOHE

BE-BHIATLFZERYB

(M TBIEWARMEEEZ A

A SEHBERMAREANSZHEMICESZ DT A—/N\ILEREEZED, AMEBREDHE, AHOBHIZDUNTHIE
MIZELZDEENEBIZDITTNS,

(C)BERMBEHEN - REMISERATESEKA-BlIEA
BE-BHRATLAZE IV ZTOBEESFICEIIEELMBFBEL, ThoZLEFICERMICERSE-MRMAH
FERERBITHET, BEMBROE-OHOHAINLGERMTZELNEL, BT

Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

(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 public welfare with a wide view.

(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 skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.

F——FK

EHRER FBHK)

water quality, water environment, river, lake,




(S3053016)& & i M [Basic theory of education]

FARFEXE] B imE T [Basic theory of education]
BERES $3053016 =8 SEHEER  BRBEA FESIN
oS LH
B
BRES A BE EERRR & Bk 1
FESRE KRZMR T2 ER S % HIEREE WHEER 1~1
FARER BB ITPER BE-HHOATLAZER E5-F | FEER D1
FERIZPEYE FR-MEIFER GRS £
MIPER
HLUHER[A—FRIC] JIl#% BA4 KAWABATA Akio
Fonyoy COM_DOC79010
Bx0HE

BULHEAEZDERCHBICETZLEZOEM, BRICEILE-EZBRENDERE XEEZUMEMNIZITSLTE
BETHD. FXEERTH, HEAELHRICETDLEE, HAVIESBRNEZERTIHLEBANETS.

Acquiring appropriate teaching methods, understanding the psychology of education, and mastering the ability to structure
lectures in line with the times are crucial for effective education. In this class, the aim is to cultivate teaching methods,
insights into the psychology of education, or the skill of constructing lectures.

BEORE

KEETH, BHXRETHESNGIZESL LR, [HFLEZ), HERBIOALGLEL 1 BBEEELIZE, BERN
BICETAHLR—MEEERT. AER(E BENRFLEOEEICKVREETIRED:S, FHBOFMEGIEmEITAY
TIVRGEDBREDERBEEEL)ICONTIE, BMARZOLINROVIITH A EEZSBOL.

BEABROERAZE REHIEACEETNELIEENHYET. EEIZLDIHFEIL Google Classroom WHIKFHRL X
TLFEICKYBHMLETS.

Students must take at least one class from “Theory of educational methods”, “Educational psychology” and “Principles of
education” held in the Aichi University. Then, a report regarding the class will be given. For details about the classes including
style such as face—to—face or on—demand, see the syllabus and/or website of Aichi University.

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom, KYOMU JOHO SYSTEM, etc.

FE-HERNE

ZROFEZENREEZL, BESNEBEOARIZOVWTFETS.

Students are expected to review the each class and prepare for the next one.

BEER B
YFIZiL
N/A

BHECEATIMERE

t=T bW

N/A

BEEICHATLHMEER

t=T bW

N/A

ERBR

RO IDORANTIODBZETERTHL.

1. BEFEORBLERL, FREBICETHREFORRA A ZOEREIFLTRALIIEEEEZHITDTS.

2. FBICHATEZLEZOMBZET RECTORBEDOLEZERETS.

3. BFRICBILI-BHR BN ZH(F1T5.

Achieving one of the following three goals:

1. Understand the principles of teaching methods, and acquire the ability to organize classroom instruction in school
education, as well as instructional methods using information technology.

2. Gain knowledge of psychology applicable to education and understand the psychology of students and their surroundings.
3. Develop the ability to construct lectures that are relevant to the current era.

RARD T MEGERARAER., BELR—FMEOEMS LU FmEE

BHMARETORBHEOBEMZIRELIZEICHL, BMAETORBEEARAZTOLR—FMEEOBBEEREL CEHEY
3.

FFf A 60 ML EDIGFEEERCGERBEICTELEL, BRICE > TERDEEZLUTOLSICHTRT 5.

5Tl S: & AAY 90 R E

Sl A: BE RN 80 mULE

i B: &E AN 70 UL

FFfi C: S5t mAY 60 MLl E




Grades will be based on the evaluation at Aichi University and the report at TUT.
Each student has to acquire the credits of the subject he/she takes at Aichi University.
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).
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None during exam period
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For consultation regarding content of the courses offered at Aichi University, please contact the professors giving the class.

For other inquiries, please contact the faculty member responsible for the program at TUT.
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The number of students facing difficulties in their studies, career paths, and interpersonal relationships is increasing,
highlighting the growing importance of student guidance in school education. In this class, the aim is to acquire knowledge of
theories and techniques to address the issues encountered in the educational field.
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Students must take at least one class from “Theory and method of student guidance and carrier guidance” and “Theory and
method of educational counseling” held in the Aichi University. Then, a report regarding the class will be given. For details
about the classes including style such as face—to—face or on—-demand, see the syllabus and/or website of Aichi University.

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom, KYOMU JOHO SYSTEM, etc.
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Students are expected to review the each class and prepare for the next one.
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Achieving one of the following two goals:

1. Understand the importance of student guidance and career counseling, along with the associated theories.

2. Understand psychological issues that arise in the educational field and gain knowledge of pathways to resolution.
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Grades will be based on the evaluation at Aichi University and the report at TUT.

Each student has to acquire the credits of the subject he/she takes at Aichi University.
Students will be evaluated 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).
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None during exam period
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For consultation regarding content of the courses offered at Aichi University, please contact the professors giving the class.

For other inquiries, please contact the faculty member responsible for the program at TUT.
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Understand practical solutions and approaches to industrial problems through research, development and design activities in
industries and enterprises based on study abilities acquired in a graduate school. In addition, improve humanity through close
discussion with industrial supervisors and professionals for being an expected leading engineers in the future.
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Consult with academic supervisors and advisors to determine internship subjects in industries and enterprises, which are
accomplished under industrial supervisors.

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.
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Preparation for and review of the training by studying related subjects are highly recommended.
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Follow suggestions of industrial supervisors.
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Expected to improve communication skills with project members and make use of research and analytical abilities acquired
in a graduate school for practical problems in industries, and understand their importance.
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The final grade will be determined by an evaluation letter by industrial supervisors, an internship activity report, a survey
letter by academic supervisors and final presentation.

The credit of this course is given if the above total score is 55% or over.
Grade levels are C (55% — less than 65%), B (65 — less than 80%), A (80— less than 90%) or S (90% or over).
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Tel: 0532-44-1028  N#§:5343

e—mail:leading@brain.tut.ac.jp

Contact the following administrative office for the leading graduate school first:
Room C-203, Tel: 0532-44-1028, Ext.:5343
e—mail:leading@brain.tut.ac.jp
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e—mail:leading@brain.tut.acjp

Contact the following administrative office for the leading graduate school first:

Room C-203, Tel: 0532-44-1028, Ext..5343

e—mail:leading@brain.tut.ac,jp
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In this class, students will gain an understanding of the work of faculty members at technical colleges or universities through
practical experience. Additionally, they will cultivate the qualities of an educator by providing guidance to students,
implementing the educational methods learned in teacher training courses.
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Students in the second to third years of the doctoral program conduct internships at technical colleges or universities. The
internship period is one month (a minimum of 20 days), and it can be implemented continuously or divided, such as one day
per week. The hosting institution is determined, taking into consideration the preferences of the students. The details of the
internship are decided through prior discussions between our university and the hosting institution. Enrolled students are
required to record the content of the internship daily and obtain confirmation from the supervisor. After the completion,
students must submit a report on the internship content and make a presentation at Toyohashi University of Technology.

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom, KYOMU JOHO SYSTEM, etc.
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Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self—evaluation into
consideration.
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1. BEPRZILBT2HEOBBENEEERTS.

2. FERE REESLUVFLEREDOFEZERTS.

1. Understand the duties of faculty members in technical colleges or universities.
2. Understand methods of teaching, research guidance, and student counseling.
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Grades will be based on daily record of training, evaluation at technical college/university, report submitted, and presentation.
Students will be evaluated 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).
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None during exam period
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For consultation regarding the content of the practical training itself, please consult with the professors of the training
institution.

For other inquiries, please contact the faculty member responsible for the program at TUT.

FE-BHEIZEBREDOAE

*—J—F
BEE HAREEE
Teaching method, On—the—job training




(S32020010)% S - B 2235/ = [Internship at technical college or university]

FARFEXE] HE MR IFEEE [Internship at technical college or university]

HERES $32020010 = ER-EFHE BRDBEA BME
BI¥ER

E e BE | BEHRE EL Lok~ 1

SRS AERIFERFFE TR IRE SRER 2~2

BrEEF BER-BTREBRIFENR BAREER D2, D3

BB R[O—TFRE] NI BA4E KAWABATA Akio

FonNyg COM_DOC79010

BxoE&

FERTIE, BEECKZOHEDOHZLEHRBRLTETORNRETEMBIHLELIC, HEEFRH B CTRALBEFEOEREL
LTEEICIREEITIILT, HELLTOEEEERTS.

In this class, students will gain an understanding of the work of faculty members at technical colleges or universities through
practical experience. Additionally, they will cultivate the qualities of an educator by providing guidance to students,
implementing the educational methods learned in teacher training courses.
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Students in the second to third years of the doctoral program conduct internships at technical colleges or universities. The
internship period is one month (a minimum of 20 days), and it can be implemented continuously or divided, such as one day
per week. The hosting institution is determined, taking into consideration the preferences of the students. The details of the
internship are decided through prior discussions between our university and the hosting institution. Enrolled students are
required to record the content of the internship daily and obtain confirmation from the supervisor. After the completion,
students must submit a report on the internship content and make a presentation at Toyohashi University of Technology.

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom, KYOMU JOHO SYSTEM, etc.
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Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self-evaluation into
consideration.
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1. Understand the duties of faculty members in technical colleges or universities.

2. Understand methods of teaching, research guidance, and student counseling.
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Grades will be based on daily record of training, evaluation at technical college/university, report submitted, and presentation.
Students will be evaluated 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).
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None during exam period
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For consultation regarding the content of the practical training itself, please consult with the professors of the training
institution.

For other inquiries, please contact the faculty member responsible for the program at TUT.
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In order to carry out social change due to changes in the environment, economy, technological situation, etc., and to respond
to this, create industrial technology, develop public society and advance science, new technologies and sciences that combine
advanced knowledge and experience in each specialized field is required.

The purpose of this lecture is to learn the necessary knowledge such as the necessity and difficulty of interdisciplinary
integration and how to proceed with research and development through lectures on some advanced technologies and practical
training and exercises of related technologies.
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1. Individual guidance

The instructor and advisor will conduct interviews with the trainees to understand the situation of each student, and at the
same time, the trainees will be aware of their weaknesses. Then, by combining lectures, intensive training, and practical
training, a curriculum optimal for the individual learner is selected and set from the following contents.

1) CMOS LSI technology: ( i ) Basics of process technology, (ii ) Basics of layout design technology, (iii) Package technology
(Ii) Basics of process technology: As an introduction to LSI process technology, first watch the DVD that summarizes the
entire LSI wafer processing process, starting with the creation of Si crystals, and grasp the image of the CMOS process.
Next, I will introduce the elemental technologies of the process, the CMOS process technology, the basic flow of the CMOS
process, and examples of advanced process technology. The purpose of this study is to learn the basics of CMOS process
technology.

(ii) Basics of layout design technology: Learn the relationship between the CMOS LSI manufacturing process and the planar
structure and vertical structure of the chip, and understand the design rules that are the design rules for mass patterns.
Practice drawing of layout pattern to deepen understanding.

It becomes possible to design a transistor—level layout of a basic circuit and a chip layout of a simple circuit.

(iii) Package technology: Starting with the basics of LSI package design, an overview of the history of package development,
assembling processes, element technologies, materials, thermal resistance, electrical characteristics, characteristic variations
due to stress, and reliability will be provided. Finally, the latest system—mounted package is explained. Work on simple
exercises to deepen your understanding.

2) Sensing system related technologies (lectures and demonstrations) I: (i) Introduction, (ii ) Sensor network

(i) Introduction (lecture): Provides introductory lectures on sensing system examples, embedded system technology for
building sensing systems, and sensor network technology. Taking a CD and a digital camera as examples, the basic technology
of sensing processing, audio processing technology, and image processing technology are explained. It also describes
hardware, software, and wireless sensor network technologies for embedded systems. As for wireless sensor networks,
ZigBee will be introduced as an example. The aim of this lecture is to deepen understanding and spread knowledge about the
basics of the sensing system.

(i) Sensor network edition (lectures and demonstrations): Lectures and demonstrations covering the entire spectrum from
the basics of sensor networks to sensor network design based on the requirements of the application side and installation
environment, and energy harvesting technologies, provide network lectures and demonstrations. The aim is to deepen the
understanding and spread the knowledge about the basic items of the sensing system from the viewpoint.

3) Sensing system related technology I: Software (practice)

Learn the software construction technology required to build a sensing system through practical training in program
production using C and assembler languages. Learn the basics for embedded software development by experiencing a series
of processes from coding a task program to running it on a CPU board. As a result, it becomes possible to understand a
series of flows of creating the embedded software, and it is possible to operate a program created by the user on a
commercially available or self-made CPU board.

4) Basics of microelectronic integrated circuit design Il
Beginning with the history of microelectronic integrated circuits, we will focus on semiconductor devices, basic digital circuits,
and the currently popular CMOS digital circuits. Students become accustomed to design techniques through the use of CAD




in class. The aim is to deepen the understanding of the circuit through quizzes and class projects.
This course will give you a broader understanding if you take this course together with “Basics of Microelectronics Integrated
Circuit Design 11”.

5) Basics of microelectronic integrated circuit design

Begins with an introduction of mixed analog / digital integrated circuits, and then focuses on topics such as device models,
basic amplifier circuits, and commonly used operational amplifier circuits. Students become accustomed to design techniques
through the use of CAD in class. The aim is to deepen the understanding of the circuit through quizzes and class projects.
This course will give you a broader understanding if you take this course together with “Basics of Microelectronics Integrated
Circuit Design 1”.

6) Basics and practical training of intelligent sensors 2—day intensive course (up to 9 people for the convenience of the
laboratory)

Day 1: Using an example of an intelligent sensor chip born from the fusion of integrated circuit technology and biochemistry,
introduces the background to the fusion of different fields and the history of research and development. Understand the
principle and structure. In addition, through these, learn the knowledge necessary for “sensing architects”, such as the
necessity and difficulty of interdisciplinary integration and how to proceed with research.

Day 2: Integrated circuit manufacturing process training is conducted at our LSI factory to deepen understanding of integrated
circuit structure and manufacturing methods, and to examine the possibility of integration between “integrated circuit
technology” and “own field”. Make up.

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-HERNE

BREENBEEETHLLELIT, KAOABIZOVWTTFRAMNEEZSEICFELTWSIE,

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

BhER B
YFIZiL
N/A

BHEICHTIMERE

BEITELTXER, TV MBS

Distribute literature and prints as needed

BEEICHATLHMBER

t=T bW

N/A

ERBR

HXOEMDFICHALCI-HAEEESMALRANL. BOLEWRED)—FELTEHT 4. ERHOEIRHMNERE
BHIZEY, CNERYRAATHLLD A HEUVEKEL BFRES HOEE. G >-AHFOEMBERE. )—5ELT
BE. B TEDAMELGLEREZHICDOITS,

In order to break away from the traditional style of researchers who are confined to specialized fields and to act as a leader
in a broader society, actively learn advanced technologies in different fields, and cultivate interdisciplinary ability to open up
new fields by incorporating them. To acquire the basics of becoming a human resource who can contribute and contribute
as a leader in technology development in fields that have not existed before.

BAEDSEA(ERAR. BELA—FMEOEMS LU FFHEE

LREBEEINTVDER. REND. 4DULEEERL. £EZRICEHLHLR—MRETFHET S
S:90 mLl b, A80 Ll L, B:70 MLl L, C:60 SMLLE

Select four or more from the lectures and practical training set above, and evaluate them by submitting reports related to
each lecture.

S: 90 points or more,

A: 80 points or more,

B: 70 points or more,

C: 60 points or more

ERIEER

LR—TEHE

By Report

ERISEREEH

Bzl

N/A

Z0ft




LET AW

N/A

T HLR—D
2L

N/A
FI24RT7T—

REXEBOFEERRRE AR

Before/after the class

FE-BEIZBREDOAE

BEX-EFEHRIPZERUB

C)BELABERAN- RRINISERTESIREN -BIEN
BEX-BFEBIFRLVTOBENHICET I ERMHEEEL, ThoeLAHEICHRNICEESE -ARRRES
ERERGTHOLT, FEBRO-OOBBIMTRITERIEL, EBRTES

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(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

*—J—FK

#£FEMEER CMOS BETTE

Integrated Circuit, CMOS Fabrication Processes




(S33020010)% S - B 2235/ EF [Internship at technical college or university]

FARFEXE] HE MR IFEEE [Internship at technical college or university]

HERES $33020010 = E|- T BRBA BINE
FEK

E e BE | BEHRE EL Lok~ 1

SRS AERIFERFFE TR IRE SRER 2~2

BrEEF R - HMBEE LFER BAREER D2, D3

BB R[O—TFRE] NI BA4E KAWABATA Akio

FonNyg COM_DOC79010

BxoE&

FERTIE, BEECKZOHEDOHZLEHRBRLTETORNRETEMBIHLELIC, HEEFRH B CTRALBEFEOEREL
LTEEICIREEITIILT, HELLTOEEEERTS.

In this class, students will gain an understanding of the work of faculty members at technical colleges or universities through
practical experience. Additionally, they will cultivate the qualities of an educator by providing guidance to students,
implementing the educational methods learned in teacher training courses.

BEONE

REF, BEREYRE 2 R0 3 FROBISHEETEKRFETTS. REHMIE 1 A (RIE 20 BRED &T 5. EfE
HEOHICE 1 BREEDDEIEELTET D, ZARERIFEOFLEERBLTRET S EENERIERFLEZAKBLET
EHIHTEADLETRET S, BIEFERT, EENREEHREREL, EEEOEEREOHIEZTS. RTRE, £T
NBICETHLR—ERETHEEDHICRZTEENERER KT S.

BRENBOERS L BREHIECEENELLIEHEENHYET. £EITHDHIHEEIL, Google Classroom P HEFEHRS X
TLEICEYBHMLETS.

Students in the second to third years of the doctoral program conduct internships at technical colleges or universities. The
internship period is one month (a minimum of 20 days), and it can be implemented continuously or divided, such as one day
per week. The hosting institution is determined, taking into consideration the preferences of the students. The details of the
internship are decided through prior discussions between our university and the hosting institution. Enrolled students are
required to record the content of the internship daily and obtain confirmation from the supervisor. After the completion,
students must submit a report on the internship content and make a presentation at Toyohashi University of Technology.

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom, KYOMU JOHO SYSTEM, etc.

FE-EHERNE

BHOEFANRERHETHLLLIC, BEFHEZTL, THOEBENBOERBICRBMREES.
Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self-evaluation into
consideration.

BAER B

t=T bW

N/A

BHEICEATIHERESR

HIZRL

N/A

BEEICHATLHMBER

HIZRL

N/A

ERER

1. BEPRZILBT2HEOBBENELERTS.

2. PEEE, AREESLUVEERBOFEZERTS.

1. Understand the duties of faculty members in technical colleges or universities.

2. Understand methods of teaching, research guidance, and student counseling.

RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE

EERE EEETOFE HEE RRNBFEHRELTHET S.

FFE A 60 ML EDIGFEEERCGERBEICEELEL, BRICE > TERDEEZLUTOLSICHTRT 5.
Sl S: BETAAY 90 ML E

Sl A: BE RN 80 mULE

STl B: A&t H
=H

5T C:

Grades will be based on daily record of training, evaluation at technical college/university, report submitted, and presentation.
Students will be evaluated 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).
EHIRR

HERHAR IS (LB ITHARL

None during exam period

EHIAER
L
N/A

Z0th

LET AW

N/A

JINHLR—D

2L

N/A

FI24RT7T—
EEFRIZBITAEERNRICOVTIIET L£NBLBH B THARSL.

FOMDAERITDONTIE, AFETOHSLELYHEITERL TSN
For consultation regarding the content of the practical training itself, please consult with the professors of the training
institution.

For other inquiries, please contact the faculty member responsible for the program at TUT.

FE-HEIERREDOHE

*—J—FK
BEE HAREEE
Teaching method, On—the—job training
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FARFEXE] HE MR IFEEE [Internship at technical college or university]

HERES $34020010 E5 SR Z -4 BRGBE BINE
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BxoE&

FERTIE, BEECKZOHEDOHZLEHRBRLTETORNRETEMBIHLELIC, HEEFRH B CTRALBEFEOEREL
LTEEICIREEITIILT, HELLTOEEEERTS.

In this class, students will gain an understanding of the work of faculty members at technical colleges or universities through
practical experience. Additionally, they will cultivate the qualities of an educator by providing guidance to students,
implementing the educational methods learned in teacher training courses.

BEONE

REF, BEREYRE 2 R0 3 FROBISHEETEKRFETTS. REHMIE 1 A (RIE 20 BRED &T 5. EfE
HEOHICE 1 BREEDDEIEELTET D, ZARERIFEOFLEERBLTRET S EENERIERFLEZAKBLET
EHIHTEADLETRET S, BIEFERT, EENREEHREREL, EEEOEEREOHIEZTS. RTRE, £T
NBICETHLR—ERETHEEDHICRZTEENERER KT S.

BRENBOERS L BREHIECEENELLIEHEENHYET. £EITHDHIHEEIL, Google Classroom P HEFEHRS X
TLEICEYBHMLETS.

Students in the second to third years of the doctoral program conduct internships at technical colleges or universities. The
internship period is one month (a minimum of 20 days), and it can be implemented continuously or divided, such as one day
per week. The hosting institution is determined, taking into consideration the preferences of the students. The details of the
internship are decided through prior discussions between our university and the hosting institution. Enrolled students are
required to record the content of the internship daily and obtain confirmation from the supervisor. After the completion,
students must submit a report on the internship content and make a presentation at Toyohashi University of Technology.

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom, KYOMU JOHO SYSTEM, etc.

FE-EHERNE

BHOEFANRERHETHLLLIC, BEFHEZTL, THOEBENBOERBICRBMREES.
Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self-evaluation into
consideration.

BAER B

t=T bW

N/A

BHEICEATIHERESR

HIZRL

N/A

BEEICHATLHMBER

HIZRL

N/A

ERER

1. BEPRZILBT2HEOBBENELERTS.

2. PEEE, AREESLUVEERBOFEZERTS.

1. Understand the duties of faculty members in technical colleges or universities.

2. Understand methods of teaching, research guidance, and student counseling.

RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE

EERE EEETOFE HEE RRNBFEHRELTHET S.

FFE A 60 ML EDIGFEEERCGERBEICEELEL, BRICE > TERDEEZLUTOLSICHTRT 5.
Sl S: BETAAY 90 ML E

Sl A: BE RN 80 mULE

STl B: A&t H
=H

5T C:

Grades will be based on daily record of training, evaluation at technical college/university, report submitted, and presentation.
Students will be evaluated 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).
EHIRR

HERHAR IS (LB ITHARL

None during exam period

EHIAER
L
N/A

Z0th

LET AW

N/A

JINHLR—D

2L

N/A

FI24RT7T—
EEFRIZBITAEERNRICOVTIIET L£NBLBH B THARSL.

FOMDAERITDONTIE, AFETOHSLELYHEITERL TSN
For consultation regarding the content of the practical training itself, please consult with the professors of the training
institution.

For other inquiries, please contact the faculty member responsible for the program at TUT.

FE-HEIERREDOHE

*—J—FK
BEE HAREEE
Teaching method, On—the—job training
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FARFEXE] HE MR IFEEE [Internship at technical college or university]
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BxoE&

FERTIE, BEECKZOHEDOHZLEHRBRLTETORNRETEMBIHLELIC, HEEFRH B CTRALBEFEOEREL
LTEEICIREEITIILT, HELLTOEEEERTS.

In this class, students will gain an understanding of the work of faculty members at technical colleges or universities through
practical experience. Additionally, they will cultivate the qualities of an educator by providing guidance to students,
implementing the educational methods learned in teacher training courses.

BEONE

REF, BEREYRE 2 R0 3 FROBISHEETEKRFETTS. REHMIE 1 A (RIE 20 BRED &T 5. EfE
HEOHICE 1 BREEDDEIEELTET D, ZARERIFEOFLEERBLTRET S EENERIERFLEZAKBLET
EHIHTEADLETRET S, BIEFERT, EENREEHREREL, EEEOEEREOHIEZTS. RTRE, £T
NBICETHLR—ERETHEEDHICRZTEENERER KT S.

BRENBOERS L BREHIECEENELLIEHEENHYET. £EITHDHIHEEIL, Google Classroom P HEFEHRS X
TLEICEYBHMLETS.

Students in the second to third years of the doctoral program conduct internships at technical colleges or universities. The
internship period is one month (a minimum of 20 days), and it can be implemented continuously or divided, such as one day
per week. The hosting institution is determined, taking into consideration the preferences of the students. The details of the
internship are decided through prior discussions between our university and the hosting institution. Enrolled students are
required to record the content of the internship daily and obtain confirmation from the supervisor. After the completion,
students must submit a report on the internship content and make a presentation at Toyohashi University of Technology.

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom, KYOMU JOHO SYSTEM, etc.

FE-EHERNE

BHOEFANRERHETHLLLIC, BEFHEZTL, THOEBENBOERBICRBMREES.
Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self-evaluation into
consideration.

BAER B

t=T bW

N/A

BHEICEATIHERESR

HIZRL

N/A

BEEICHATLHMBER

HIZRL

N/A

ERER

1. BEPRZILBT2HEOBBENELERTS.

2. PEEE, AREESLUVEERBOFEZERTS.

1. Understand the duties of faculty members in technical colleges or universities.

2. Understand methods of teaching, research guidance, and student counseling.

RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE

EERE EEETOFE HEE RRNBFEHRELTHET S.

FFE A 60 ML EDIGFEEERCGERBEICEELEL, BRICE > TERDEEZLUTOLSICHTRT 5.
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Sl A: BE RN 80 mULE

STl B: A&t H
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5T C:

Grades will be based on daily record of training, evaluation at technical college/university, report submitted, and presentation.
Students will be evaluated 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).
EHIRR

HERHAR IS (LB ITHARL

None during exam period

EHIAER
L
N/A

Z0th

LET AW

N/A

JINHLR—D

2L

N/A

FI24RT7T—
EEFRIZBITAEERNRICOVTIIET L£NBLBH B THARSL.

FOMDAERITDONTIE, AFETOHSLELYHEITERL TSN
For consultation regarding the content of the practical training itself, please consult with the professors of the training
institution.

For other inquiries, please contact the faculty member responsible for the program at TUT.
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Teaching method, On—the—job training




