(D3002001f)FRFeEmIBLEthics for Researchers]

ISR ES € & mE[Ethics for Researchers]

BEEIRS D3002001f X5 B ITHER BEIRWA BE
B %BHE ST 7K 1~1 BAfiTEK 1

i EaE AERTEMERHE R HARE WRER 1~

EE eSS MR TF IR BHEAENR D1
BYHFHE[O—-VFE S 1RUBEERE, UBEEREZER, &/l &L Tkei kyomu Iin-S, kyoumu iinkai fukuiintyou,
5tl TAKIKAWA Hirofumi

FoNIDT COM_MAS81010

BREDEIZE

AIEEEBL, FREFBZTOREREN. HRAEBEE U TOTEHRESMRICS TIMELOEREEZFZ N & CHAEREODAEZ
BHRELU, BIUEMREE UV CEFINSEANCEBZER/IE S,

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

’

this course provides knowledge and techniques regarding
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 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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Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security
Export Control Policy, Copyright, Professionalism
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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
Tth 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 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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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)

EHAEER
LiR— b TEHE
By Report

EHAE BT

AN

N/A

Zfth

{EHE &HERE

% #%:D-101/tsuchiva@rac. tut.ac. jp
Instructor contact information

Toru Tsuchiya : D-101/tsuchiya@rac. tut.ac. jp
JITIWALR—=Y

BT U

N/A

74 RA7T—

e-mail 2R & CThERFZ T T 1T B,
Anytime through email

23 - FEIEBEEOMD




EX - BFERIFER</B>

(A) IREVAREEEEZ T
ANBHESEZHIRAARRN S ZENICE 52 BT O0-NIVRREZERS, ABEBREDHE, AHOBLICOVWTHBHNICES5X5
RHZHICDIFTVS,

(B) i - AREE UTOIEL WMREREHAMN
BELREMNE - AREE LU TCOFMY - RIENEEZEL, ARICHT2RIREERR - &RE - R - MBI 2N ZEHICDIT
TWa,

Graduate Program of Engineering of Electrical and ElectronicInformation 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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Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security
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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
Tth 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 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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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 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




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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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 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.

BREODAR
$£118
AorO5 9930, eS—ZUJE 18T
FE2:B~5 638
eS——UUE2~%1 08T
SHETTRIETIAIEEHEICIRET S
$£7:8
BIREZETOEHIFFZE
$£88
LiRk— kDt

eS——_UIJDARA:

1. HAEAIE

2. IEMEICHITB2T—YDEE FDIHIERRE
3. AZERBEULEHESIITR

4. BTEZHHICHT2FEER

5. 8FHdA——Iv>

6. BTEMRRMEBORYFREREEY - LE1—
7. BTERHICHIT5HEME

8. HEE - HiliEDHENETE SR

9. NRMAEEDERL

10. REZICH T2 RLFEHLERE

BERRIENTEICRDIBEIE, GoogleClassroom E/zFBFEERY AT LLYVBMUET,

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
Tth 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
FH - #HAR




BREDEZRARZEE T, REOHRBIDVWTHRBEEZSEICFEL TSI S,
Students will need to refer to their textbook to prepare for and review each lesson.
BEERIE

RRFEEE, RirERE

Philosophy of Science and Technology, Ethics for Engineers

BRIEICRAY 2HREE
BT
N/A
SEE1 &7 BZDREELRFERBDHIC ISBN 978-4-621-
08914-9
&2 HAFIRES 1R | iRt | AELIR HhRE 2015
SEE? 22 For the sound development of science : the attitude | ISBN 978-4-621-
of a conscientious scientist 08938-5
=E2 edited by  Japan | HhR%t Maruzen HhRE 2015
Society for the
Promotion of Science
Editing Committee
"For the Sound
Deve lopment of
Science”
SEE(ICHY SHEEE

THEIMRIATELY ST O—RAEE,
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

ERKEIE

TIETAHZERICIEL, NIEQHAFRESZHET D726, AERFEICHULT, SROBFOFEICIGU T, HREREICET D3
RUEMESICFT 5.

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

FABRDSHMmE (EHAERER. SFREL R— M EDED) H L UTHmESE
(FHiE#E] e S—=— U JETIEDRESR (50%) &L R—bES (50%)
[(EHMiEAE] FEEDEE(CKYEHEY D

S AR 90 = (100 sUEs=) Mk

A #ER80 = (100 sUEs=) BAE

B:#AERT0= (100 =ims) AL

C:#Eam60= (100 =E=) e

[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).

EHAEER
LiR— b CTEHE
By Report
EHAE BT
AN

N/A

Zfth

{EHE &HERE

T4 7 :D-101/tsuchiya@rac. tut.ac. jp
Instructor contact information

Toru Tsuchiya : D-101/tsuchiya@rac. tut.ac. jp
JITIWALR—=Y

BT U

N/A

74 RA7T—

e-mail 2R & CThERFZ T T 1T B,

Anytime through email

FE - ZEIERREOMIG

BB - #H Y RT LFHEIR</B>
(B) i - fiztE & U TDIEL L\ MRIEER & it




BELREMNE - AREE U TCOFMN - RENEEZEL, ARSI RITREERR - RE - R - MBI 2EHZEHICDIT
W3,

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

F—J—Fr

ARERE. FIESER. EPET. HEFETA. THERE. Z2REHLEE. Z(FE JO0J1Ivr3ar

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




(D31010010) #4845 51%m5%5 I [Supervised Seminar in Mechanical Engineering 1]

ISR ES € M T 245 R%R8 1 [Supervised Seminar in Mechanical Engineering 1]
BEEIRS D31010010 X4 B ITHER IR WME
B BE ST & BA{TEK 4
i EaE AERTEMERHE R HARE RREFR 1~
EE eSS MM THEIR BREAER D1
PSS [O—VFREL] S 1 R¥FEES 1kei kyomu Iin-S

FoONIUT MEC_DOC71010

BREDEIZE

MR ITEROZMELFICET IEMD SRFIIETOIREZTES TS, LI F—FHRAOBBEETO&ICLY, BRIBRTEE
ICDIFBZENEL V\EREESS, RN, JREEKAD, ¥wrh, JLEYT—IY3avAhzEgICDFD

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.

BERONE
MRAEBICMBORBEZRET 5. NEEEZRAUEL, BEIFU TRRFEREEICTHINT 3.

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

FH - #H5AT

BOOFEEEET 260, RADABICDOWTTF A MEESEICFELTL3IL.
Preparation for next class and a review after each class are carried out.

BhERE

FE (MR ITEFRE) SLUELIRHRE (BEIEE%) OBERE

Subjects of mechanical engineering in undergraduate and graduate courses

BHEICEHY BHEEE
MEEEICKRET D.
Different in each laboratory
SEZ(ICHY DHEEE
BICRRL

N/A

EKEIE

(1) BAESFICHVWTHEEZITIT DHICHEBERERNSRFHICEET TONHREEST 5.

(2) XEOABZIEREICERL, ImNIZBNA TS 5.

3) X#OARBZERESE, HLLVHESRZEETES.

(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.

BARDSHMmE (EHAERER. SEREL R— M EDELD) H LU THmEHE

FHES : 9 O=LAE, FHMEA - 80&LLE, FHEB - 70SLE, FHEC - 6 0=LLE

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

EHAEER
SEREARIAC IZ BT
None during exam period
EHAE BT

LAY

N/A

Zfth
BEFEEHEICHVWEDhETIETL.

For any questions, contact your supervisor.
JITIVALNR—=D

BT

N/A

FT4 A7 IT—

WERE, FEREEHEICEVEHDE TETL.
Per necessary, contact your supervisor.

¥H - HEIEBFREOMD




R IFER</B>

(C) BERNH#EREH - RRNISEATI 5RKH - AlED
WRIFHLUZORESFICRT 2REMIHEEER/L, TNSZLERICERNISER S BMERESERZERGITSIET
REROI=H DI LGEMZEEL, RETITIRAZEFICOFTVS,

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—Fr

BHTE, W DXAT7L7F10 8 - £ENT. AT LHE - ORY b, BE - TRIVF—

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




(D31010020) #4% T 45 5%mE5 I [Supervised Seminar in Mechanical Engineering 2]

ISR ES € M T P45 Al%m8 I [Supervised Seminar in Mechanical Engineering 2]
BEEIRS D31010020 X4 B ITHER IR WME
B BE ST & BA{TEK 1
i EaE AERTEMERHE R HARE RREFR 2~
EE eSS MM THEIR BREAER D2
PSS [O—VFREL] S 1 R¥FEES 1kei kyomu Iin-S

FoONIUT MEC_DOC71010

BREDEIZE

MR ITEROZMELFICET IEMD SRFIIETOIREZTES TS, LI F—FHRAOBBEETO&ICLY, BRIBRTEE
ICDIFHI NSV EREES, RBEMRN, JFEEkAD, ¥erh, JLEYT—Y3arvhzEgIcDIT5.

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.

BERONE
MRAEBICMBORBEZRET 5. NEEEZRAUEL, BEIFU TRRFEREEICTHINT 3.

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

FH - #H5AT

BOOFEEEET 260, RADABICDOWTTF A MEESEICFELTL3IL.
Preparation for next class and a review after each class are carried out.

BhERE

FE (MR ITEFRE) SLUELIRHRE (BEIEE%) OBERE

Subjects of mechanical engineering in undergraduate and graduate courses

BHEICEHY BHEEE
MEEEICHKET S.
Given by supervisors.
SEZ(ICHY DHEEE
BICRRL

N/A

EKEIE

(1) BAESFICHVWTHEEZITIT DHICHEBERERNSRFHICEET TONHREEST 5.

(2) XEOABZIEREICERL, ImNIZBNA TS 5.

3) X#OARBZERESE, HLLVHESRZEETES.

(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.

BARDSHMmE (EHAERER. SEREL R— M EDELD) H LU THmEHE

FHES : 9 O=LAE, FHMEA - 80&LLE, FHEB - 70SLE, FHEC - 6 0=LLE

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

EHAEER
SEREARIAC IZ BT
None during exam period
EHAE BT

LAY

N/A

Zfth

B FEEHEICRVWEDETESL.

For any questions, contact your supervisor.
JITIVALNR—=D

BT

N/A

FT4 A7 IT—

WERE, FEREEHEICEVEHDE TETL.
Per necessary, contact your supervisor.

¥H - HEIEBFREOMD




R IFER</B>

(C) BERNH#EREH - RRNISEATI 5RKH - AlED
WRIFHLUZORESFICRT 2REMIHEEER/L, TNSZLERICERNISER S BMERESERZERGITSIET
REROI=H DI LGEMZEEL, RETITIRAZEFICOFTVS,

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—Fr

BHTE, W DXAT7L7F10 8 - £ENT. AT LHE - ORY b, BE - TRIVF—

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




(D31010023) #4s T 45 5U%mE5 I [Supervised Seminar in Mechanical Engineering 2]

ISR ES € M T P45 Al%m8 I [Supervised Seminar in Mechanical Engineering 2]
BEEIRS D31010023 X4 B ITHER IR WME
B ZAKAE ST & BA{TEK 1
i EaE AERTEMERHE R HARE RREFR 2~
EE eSS MM THEIR BREAER D2
PSS [O—VFREL] S 1 R¥FEES 1kei kyomu Iin-S

FoONIUT MEC_DOC71010

BREDEIZE

MR ITEROZMELFICET IEMD SRFIIETOIREZTES TS, LI F—FHRAOBBEETO&ICLY, BRIBRTEE
ICDIFHI NSV EREES, RBEMRN, JFEEkAD, ¥erh, JLEYT—Y3arvhzEgIcDIT5.

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

BERONE
MRAEBICMBORBEZRET 5. NEEEZRAUEL, BEIFU TRRFEREEICTHINT 3.

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

FH - #H5AT

BOOFEEEET 260, RADABICDOWTTF A MEESEICFELTL3IL.
Preparation for next class and a review after each class are carried out.

BhERE

FE (MR ITEFRE) SLUELIRHRE (BEIEE%) OBERE

Subjects of mechanical engineering in undergraduate and graduate courses

BHEICEHY BHEEE
MEEEICHKET S.
Given by supervisors.
SEZ(ICHY DHEEE
BICRRL

N/A

EKEIE

(1) BAESFICHVWTHEEZITIT DHICHEBERERNSRFHICEET TONHREEST 5.

(2) XEOABZIEREICERL, ImNIZBNA TS 5.

3) X#OARBZERESE, HLLVHESRZEETES.

(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.

BARDSHMmE (EHAERER. SEREL R— M EDELD) H LU THmEHE

FHES : 9 O=LAE, FHMEA - 80&LLE, FHEB - 70SLE, FHEC - 6 0=LLE

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

EHAEER
SEREARIAC IZ BT
None during exam period
EHAE BT

LAY

N/A

Zfth

B FEEHEICRVWEDETESL.

For any questions, contact your supervisor.
JITIVALNR—=D

BT

N/A

FT4 A7 IT—

WERE, FEREEHEICEVEHDE TETL.
Per necessary, contact your supervisor.

¥H - HEIEBFREOMD




F—J—Fr

BHTE. W DXAT7L7F10 8 - £ENT. AT LHE - ORY b, BE - TRILF—

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




(D31010030)#E & sEISFAZYFRSeminar on Interdisciplinary Research]

ISR ES € SrEEm R [Seminar on Interdisciplinary Research]

BEEIES D31010030 E%) B TEFER EIR%Y WME

BHEEFHE %HA ST H3~3 BA{TEK 1

BHEEFERE AERTEMERHELRERFE RREFR 1~

BHEER MM THEIR BREAER D1

PSS [O0—VFRET] S 1 R¥FHEES, BHLERIRER, EFXHAIFTvU7HELEYY—%E 1kei kyomu Iin-S,
kyoumu iinkai fukuiintyou

FoNIDT COM_DOC71010

BEDEE

BERERE 1 £XFE 4 BAR)., BXEERE2FEXEE (4 A, 10 BAS) ITHULT. &5 TEREIT MEEICKHOND
SURTPITIWRFIVOEERHZEREL. FEROF+ U 7EREZ. BIRPFEICSITIMRERTEAA—ITED, F=. BD
DR EMBRDEBLTEEICRETHNYPILEHRATZIZET, FLEYT—UavegEhomEERY, £z, MOEFIDEFORH
33T TR LVEEDFZE B HEE S B 2MERRENEZIC DTS E S,

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

To give first-year doctoral students (admitted in April) and second-year doctoral students (admitted in April and
October) an understanding of the importance of transferable skills required of researchers who will be working in
society, and to give them an image of research life in the doctoral program with a view to their future careers.

By having doctoral course students of 1st and 2nd year explain their research in easy-to-understand English to doctoral
students from other majors all together, they can improve their presentation skills and gain knowledge in other
specialized fields. To help students acquire research and development skills that link a wide range of knowledge.

By having doctoral course students of 2nd year explain their research in easy-to-understand English to doctoral students
from other majors all together, they can improve their presentation skills and gain knowledge in other specialized
fields. To help students acquire research and development skills that link a wide range of knowledge.

REOAR
BHEERRIEZERICL D HEHEMERR] OXRERESFICRET ATV RAMY IV RERFHT 2D TRHELIIHAICREL
THLI &,

F1E: v UTPHERFRER (FSURT7STIVAFIVOEEM, PROG EHM,/ BFLEMITE LTI, BERDEERFS)
F2E~F 158 1IVIC3I~4BOFEN, BSHAEEL TLWSMERS, BEITIMAAIFOERVREZ2K (A4) BEE
DLIAENT=iRA U ERV, Fa1—FUPIVEIC 15 DEEORBZENT THRK - SALRZER, RREOHRARNBHICDOLTE
FROBLEFEE 10 HEESE

Students must watch an on-demand guidance on the implementation outline of “Seminar on Interdisciplinary Research”
given by the Vice-Chairman of the Educational Affairs Committee before “Week 17 .

Week 1: Lectures on career education (including importance of transferable skills, understanding Japanese companies for
international students, etc.)

Week 2-15: Presentations
374 students will each give a 15-minute presentation (background and issues of research field and content of research)
followed by a 10-minute question and answer period.

¥ - 5EHE
BREEABEZEZ I B, MEODABICDLWTFELTLRIE,

Review each lecture and prepare for the next class

BERIE
LHEROSFIERE HLU HEREHE

HREICRHT DHEEHE
SR U

N/A

SEEZ(ICHHI DHEEE
BICRU

N/A

ERKEIE

B OMEZMERDELTZEICONPITFHAT DI ENTES. TSICEDDOEPINDLVWEFHDRHE B EE S B T
ERRZEHCROBENEFICDITS.

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

BARDETTE(EHRR. BRELR— bEFEDE D) H SUTHEEE




BEERBINSFERRNS, 1HULERRL, RRSNEMARRBEBIOMREOER] ZREELT, 18 (A4) BED
LiR— b Z%BIEEREITIREL, TOLR—MIXVIEEHEIHRENICHETY 5.

S: 90 mEAL, A:80 =LALE, B:70 AL, C:60 mEAE
Students will write a report approximately one page (A4) in length on the connection between the research covered in at

least one of the presentations that week and their own research and submit the report to the supervisor each week
The supervisor will make a comprehensive judgment based on the reports

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

EHAEAER

L R— ~T5EhE
By Report
EHAEREEH
BCHL

N/A

Z0ft
BRHELHE

DIIALR—=T

BICRRL

N/A

74 RA7T—
BEERBHOEZRNE ik
Before /after the class

FE - HEEERRE O

W T FER</B>

(A) EBEVARENEEZS

ABEHEFHIRNRREAN S SENICE 5 X227 0—/VUVEREERS, ABEBAREOHRE, AHOBUAICDOWTRBHNICES XS
BENEHICDIF TS,

(B) Hiir - Hie& & U TDE U MRIEER &t

BE RS - FREE UTOEMN - GIENSEEEEL, HAICHIT3MNEEERR - BT - R - FHMiT 388hEHICDIT
TW3,

(C) BERIHEMRAN - RENISEATI XKD - BhEh

MM I 2SI FORENFICRT Z2EERIRZEBEL, TNOELREEICHEEMNISEES BfEER A ERERKETZET
SRRERBRODIZH DB SFEMEEREL, RERTEIZEENEHICDITTINS,

(D) JO0—NISERTEDIZI2=-5—3avh

JO—NVVICELT BHEMEZZFEICF—LEVTHALV TRYEDHT, BS5NDEZ PHRREMNRNICKE - HEITHII1=
T—3avhE, )= —EUTF—LDBEIEERICTES TEDEVEENZZICDIF TS,

(E) SFOEMIPHEIFIEDZICXT DIRFUL ERHENFEE S

e, BE, EEOZEORBEERL, £EICHEZ> TERENICEHBEUEE T IRENEZICDIT TN D,

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

(D) Communication abilities in order to achieve success globally

Have the communication abilities needed to effectively express and transmit one’s own ideas and research results while
working on issues faced by a globally changing socie society in cooperation with other team members; and gain advanced
abilities to work as a leader in helping to accomplish the team's goals

(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—J—Fr







(D31020030) 7 x O—2w RFEME [ Internship for fellowshipl

ISIEEAES € JxO—w JEFEIE Internship for fellowship]

BRSIES D31020030 E%) B THER BIR%S BIME
BAsEZHA WE A & BAfTEY 2
FEEHSE RERTFMERHETRERRE WRER 2~
FEER R THEIR BB D2
PuRE[O—YFRE] S 1R¥IEESE, Jllim BE4E Tkei kyomu Iin-S, KAWABATA Akio

FoONIUT MEC_D0C79020

BEOBIZE

KRERETRERIETEICDITMZEENZ. BF. HFEERE TEBTOONTUVDME. AR, REHREDEHEEEL TEREKT
B2&IC&Y, PEETORBEEERE. BRROBRY 7 TO—FOREEND, JIEEEES D\ IIEYE EDFERERE R
ZEUT, PREBENEMEERD=HICHNECABEMEDEEZERD &0, ERNSRMREEEL.

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.

BEOHRA

FRIEEHE (FHIEEHE - BESHE). A7 RNA F—HEZFEDEHRICEY .. ERANDEEE - HHFHEEEICTERET. %K. B
%0)7___7%5;&7?_3-50

B2 5NEBRINEMERFET— &, JIFIEEEDE & (ITEITT D,

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

Y - #H5AA
IRICERET DHNBZFTEEREI D ENEFRLL
Preparation for and review of the training by studying related subjects are highly recommended.

BEERIE

BICRRL

N/A

BHEICRHY HEEE
EHIREDIELHEDIE RIS,

Follow suggestions of the direct instructors.

SEE(ICHY SHEEE

BICRRL

N/A

ERBRE

FICHE - IRMEECTERICHEITD_&ICKY ., EFRFTORSODIZT 15— 3y, BERETEICDIFME - 2HTse N
MERRRVZ COFRAEEFZRE I DI, TNOSNEEMZRHT D,

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.

REDFHmE (EHEEER. FEL R— MEDEY) b LU THEESE

SIRADEX Y A PHBICE DT, JFKREDEEHEZE 100 =ims T1T5.

S ENBFREERLTHY, M OIIMRMERTS (100 sims) HY90 =k

A ERBIEEERL THY, M OIIRKRTHES (100 =iER) D80 |LLE

B:ERBEREEERL THY, MDOIIFERRHER (100 =ims) A 70 |k

C: EHBEFEERLTHY, HDIIRMERToS (100 sims) HY60 = E

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).
EHAEER

SRERHARID I IHAE TR

None during exam period

REHRABREFH

Zfth

AECERICDVWTIFEREERE S F<HK T &,

Have enough communication with your academic supervisor about the contents and progress.
JITIWVALR—=Y

BT

N/ A

714 R7T—
FHEBHENA—IVHBVIIREICTEEMNT S




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

FE - HEERRE OIS

WRIFER</B>

(C) BEREEMAN - RENIOERATE XK - BlEN
BWRIFSLUZDORBENETICET 2EERMHEBI/L, TNSELHBEICHERNISEES B MARRAEREMRFISHET
REBRDI=HOHENSEMZEREL, RETEDHAEFICOIT TS,

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—Fr

Er5IE

On the Job Traning




(D31030020) I 5+ 1 45w Advanced Production Process]

ISR ES € T 74« ~%smAdvanced Production Process]

BEEIRS D31030020 X4 B ITHER IR iR
B %1 ST B2~2 BA{TEK 2

i EaE AERTEMERHE R HARE RREFR 1~
EE eSS MM THEIR BREAER D1
EYHE[O0—VFREE] L5 BEAT, RER FE, skH B SHIBATA Takayuki, ABE Yohei, NAGAI Moeto
FoONIUT MEC_DO0C73020

BREDEIZE

BEDIVE 1Y DRREICHST, BEAFICSVLWTHEENMERATNSERICHS. EBMIOSOLAREICEBRERY I 1L
=23V L—Yavhi—BNICERTNTVS. KEZXRODBNIE, SBMIOEROERERVI1L—YavEFERT L
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BN EREER - BF TN\ XA2ERIELEYI 20 7/ FIN1 2 (Micro/Nano Electro Mechanical System, MEMS/NEMS)

ICEAT DIARMHFIRETRAICITON TS, KEETIE, MEMS/NEMS FDT/INA R ZEKRTIHICHNBERD I+ NIV TS
T4, TVFUY, EEER, EAEM, Y100 F/EEMIEM, 3 XTY, o0 - F/EERREfREnvroa0vy =y
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TAREITNTABHEEEE TS, I56I1C, B2OVA400 - T /7 0F1I—9DEFFREBEEZFEIT &6, Y120+ /%8
EHTOYEEEMRYS. (1BY : %LH, X

(Prof. Abe)

With the recent development of computers, numerical methods tend to be used in the field of manufacturing processes

Simulation such finite element simulation is commonly used for process design of metal forming. the objectives of this
lecture is understanding of flow stress, failure, fracture, friction and lubrication in metal forming to use finite
element simulation of metal forming process.

(Prof. Shibata and Prof. Nagai)

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

1st week:

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

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

2nd week: Stress-strain curves

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

3rd week: Stress-strain curves.

1) Plane strain compression test

2) Temparature rise during deformation.

4th week:

1) Plastic anisotropy. r-value, Lankford value. Plastic anisotropy and deep drawing. Plastic anisotropy and yield
criteria

2) Failure and fracture of materials. Ductile fracture, Brittle fracture, buckling.
3) Ductile fracture criteria. Cockcroft-Latham ductile fracture criteria. Nakajima test.
5th week:

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

3) Surface structure and properties

6th week:

1) Surface structure and properties

2) Determination of fricition coefficient.

Tth week:

1) Lubrication

8th week:

1) Reynolds equation in metal forming

(Prof. Shibata and Prof. Nagai)

9th week: Introduction of MEMS/NEMS

10th week: Photolithography

11th week: Wet etching and dry etching

12th week: Physical vapor deposition (PVD) and chemical vapor deposition (CVD)

13th week: Plating, electroforming, and bonding process

14th week: Surface micromachining and bulk micromachining

15th week: Microactuators and scaling law

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

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.

FH - #H5NE

BREIDEZEANTZERE T D15, REIODHRBICDVWTTFIAMEEZSECFEL KB E,
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Students are required to prepare and review each lesson.

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

BY 8

BEEINTE, MRNZEOEBINENNE THD.

$HY T 5EM, kH

BENLIE, X120V I TR, Y8 - CEZ0OERENNETH 5.
(Prof. Shibata and Prof. Nagai): Advanced Microfabrication Technologies
(Prof. Abe): fundamentals of solid mechanics

BHEICRHY BHEEE
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EREREEMT .

(Prof. Abe): handout

(Prof. Shibata and Prof. Nagai): handout
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(1) ERNRYA 20X Z U IFMORE EFENEBRTES.
(2) &RHDT /YD TEMDFEEFENBRE TS 5.
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(4) R4 0070 F 1T —9DHFRIBE R T—IIVAINERTES.
(Prof. Abe)

Understand following items in metal forming simulation,

(1) Difference between slab method

(2) Flow stress

(3) Material fracture model

(4) Friction and lubrication model

ERIBEDFHEE (EHAEER,. REL R— FFEDES) H L UTHEEE

B 28

FRELR—b (100%) THHET 5.

B2 %M, kA

FELR—b (100%) THHET 3. RELR—EDORAEL, MNS DEFDOREOFNERNEHRAUCRBEREH TRE (M R 5~10
Bi2E)

DERBEREITARTERLTHY, HMOLR—FDOEER (100 =iEsR) HY90 mELE

DERBEREIARTERLTHY, BMOLR—FOEFR (100 =5ER) 1180 mLLE

DERRBEREE 3DERLTHY, MDOLIR—bOEER (100 siER) H 70 mELE

DERRBEREE 2 DERLTHY, MDOLIR—bOEER (100 iER) B 60 mELE

O W= O»

> Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).
: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).
: Achieved 75% of goals and obtained total points of exam and reports, 70 or higher (out of 100 points)
: Achieved 50% of goals and obtained total points of exam and reports, 60 or higher (out of 100 points)

O ™= u;m

EHAEER

L R— b~ TEHE
By Report
EHIERRE
L= AN

N/A

FOfth
ZERET: D-604, PIfR: 6705, e-mail: abe@me. tut.ac.jp

Yohei Abe: room D-604, extension number: 6705, e-mail: abe@me. tut.ac.jp

DIIALR—Y

BFICRU (ZE)

http://mems.me. tut. ac. jo/“shibata/class/micromac/mems. html (4&H, k)
N/ A (Prof. Abe)

http://mems. me. tut.ac. jp/ (Prof. Shibata and Prof. Nagai)
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(Abe) After lecture

(Prof. Shibata and Prof. Nagai) Send mail to the lecturer to book, if you would like to visit to have face-to-face-
discussion.
23 - FEZEIZEE O

W ITFER</B>

(C) BEFEERGN - RENICERATESRES - BlEN
BWRIFSIUEDORBENTICET 2R RHEBR/L, TNSELHEICHERNISEES B MARREAERERTISHET
REBRD=HOHEN KM ZEREL, RETETDEAEFICOITTNS,

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
SBMEINT, BMAZE, BRERE, MEMS, NEMS, ¥4 20OXY =Y, F/RIZDY, IARUVYITSTq, TwFYT, BER
B, BEaEM, v1o0- - F /50T, Y107 9F1I1—%




| elasticity, plasticity, finite element method, metal forming, MEMS/NEMS, PVD/CVD
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BEEIRS D31030040 X9 MR THER BIRWYY e

B % EEBHE | £2~2 BT 2

i EaE AERTEMERHE R HARE WRER 1~

EE eSS MR TFEIR BAEBEEIR D1
BELHE[O—TVFR =8 B, Fa &, BiI £, K% J¥RBEB MIURA Hiromi, TODAKA Yoshikazu, ADACHI Nozomu, OBA
5l Yojiro
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BREDEIZE

MRZEZENDEEEEZR > TEA T2 L THEELRDREE - FIRICHT 2EECHEHHEB O MR & BRREMBEFEDINSH S BE
U. BEATEDLDICT D, o, BEAR - STHAZERNGEMDEBBEOE EICIEUKERETEDLDICT D, T5IC. JiEEEh
£ - MEEMBHEE DI VDB ZRIEY 2 C & TRMEDOFIE - &BIERMTRON TV EH 5. BRYXOMBHICEH 1T DHEEERIRDRIE
HSLVEMN - BEEFRIRD=HD O R ZBEER T TESN.

Learn knowledge and application about strength - fracture and problems - solutions of materials’ microstructures on the
base of material science necessary for safe and reliable usages of materials. Learn methods for experiments and the
evaluation on the base academic understanding. Learn mechanisms of manifestation of functions and properties in relation
with processing for the manifestation, because controls of properties and optimization of structural - functional
materials are now carried out.

BEOHNE

01st : 1 bO% 030 (MBOEF - RIE - BidHEE Z0mRaEm) (=5/)

02nd : #EB  HMRIE (=)

03rd : BNV ERFIE (=)

04th : FPHUEESR S HERFIE (=5H)

05th : ¥ = O DEROFTMME T 1 (BREL) (KI%)

06th : M2 O OO RN 2 (A X=I2T) (KB
07th : M8 X O DEMOFTMMEE BT 3 X BEDE) (K15)
08th : ## X S BRI fRIT 4 (PEF) (KI%)

09th : MEHEBE 1 (1BE, BRFREOHE, KEN, EBOHE, RFOBE) (F&)
10th : #8EBESE 2 (INTHERE, [E, AR, BER (FS)

Tth - #¥EEEF 1 GEiE, 2UE - IT70tER) (FE)

12th : MREREE 2 (WA-OTHEMR (BEEFERTRIB) (FB)

13th : MR 1 (BB, =0ESEE) (BiD)
T4th @ #4818BM4ER 2 (SRIDZTEME(CES), ZEMECEEN) (B3
15th : ##¥12BM%5R 3 GRREEMHHIHITDBMERR) (BiD)

BENBH LURBOTHMEEICEENE L DIBENRBY £,
BREIBIENTEICRDIBEIE. GoogleClassroom E/ZFBFFERY AT LLYVBMUET,
01st : Introduction (MIURA)
(Deformation, fracture and microstructural control of materials and the recent related topics)
02nd : Microstructural control and improvement of mechanical property (MIURA)
03rd : Dynamic recrystallization and microstructural control (MIURA)
04th : Static recrystallization and microstructural control (MIURA)

05th : Characterization of microstructure 1 (0BA)
(Scattering)

06th : Characterization of microstructure 2 (OBA)
(Imaging)

07th : Characterization of microstructure 3 (0BA)
(X-ray and synchrotron)

08th : Characterization of microstructure 4 (0BA)
(Neutron)

09th : Microstructure of materials 1 (TODAKA)
(Structure, lattice defect, phase diagram, solidification, diffusion)
10th : Microstructure of materials 2 (TODAKA)
(Deformed microstructure, recovery, recrystallization, phase transformation)
11th : Strength of materials 1 (TODAKA)
(Strengthening mechanism, heat treatment and deformation process)
12th : Strength of materials 2 (TODAKA)
(Plastic deformation and microstructure)




13th: Plasticity of materials 1(Adachi)
(Deformation mechanisms, obstacle to dislocation motion)
14th: Plasticity of materials 2(Adachi)

(Thermally activated motion of dislocation, analysis of thermally activated process)

15th: Plasticity of materials 3(Adachi)
(Plasticity in non-crystalline materials)

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.

H - #85RR
BODEZRABZEZT0 D) TDEEEIC, READHRBICODVWTHERESZSEILFEO D) T &,
Review every time after the lecture (90min), and prepare for next lecture (90min).

BEERIE

B3 #HWOMBIENTI, MEWE{LFE

B4 MEMEREMTE, HWEMAE, MRERT

M1 #EMREEE, MRHEREHRIE TR

B3 Materials and Processing in Mechanical Engineering, Physical Chemistry of Materials
B4 Reliability Engineering for Materials, Structural Materials, Materials Analysis

M1 Strength and Fracture of Materials, Advanced Materials Function Control Engineering

BRIBICRHY SHEEER

ERENEEmT D,
The text for lecture is distributed.
SEE 1 =4 Recrystallization and related annealing phenomena ISBN 978-0-08-
0441641
ZE4 F. J. Humphreys and | HRR#t Elsevier HhRE 2004
M. Hatherly
SEE 2 £z Materials Science and Engineering: An Introduction, | ISBN 978-0470419977
8th Edition
=52 William D. Callister, | HihRk#t John Wiley and | HhREE 2009
David G. Rethwisch Sons
SEE3 E& MEORIZEETE <> - 4> ISBN 978-4563067120
=52 WD F+ U X% — | kst EREE HhREE 2002
(&), William D.,Jr.
Callister (&), A
FE & EER)
SEEY e ITUTPIIZED)—X2 #MHREEEE ISBN 978-4254236927
=58 AT, RIRERES | HihR#t | BaZEE tHhRE 2000
SEESD 4 RTUTPIIEI)—X3 HEREESF ISBN 978-4254236934
e InEENES, BEHEIR, | ARt HESE kR 1999
EHE
SEZICRY SHREER
AN
N/ A
EKEIE
1. MROZEH - iE - EfFIEE 2 OMRISENERTI TS,
2. HHE MRS EOBMRIC DWW TCIBRR TS, IDATE %,
3. BNBEREEBFIECDOVWTERTE, INEHTES,
4. BMBERSEEHEIEICDOVLWTERTE. IWATE%,
5. X#R. BB, MEFZERVRBEITEMOSRBENTE 5,
6. ERAMDORBHHBETES,
7. MRIOMEBE MRS DBRZERIATE %,
8. MEIDMEFIE - HMEERRDIZHDHANIE - T TOERZRRTET 5,
1. Understand mechanisms of deformation, fracture and microstructural control of materials and the related recent topics
2. Understand meanings of microstructural control and improvement of mechanical property
3. Understand mechanisms of dynamic recrystallization and microstructural control for actual applications
4, Understand mechanisms of static recrystallization and microstructural control for actual applications
5. Understand and explain characterization techniques of microstructure using X-ray, synchrotron radiation, and neutron
6. Understand and explain representation of crystallographic orientation
7. Understand and explain relationship between microstructure and properties
8. Propose heat treatment and deformation process for control of microstructure and properties

BRI (EHAEERR. RELR— M EDES) H LUTHmESE
Evaluation of results :  four reports (100%)

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




[REVBYICT RTOBERICHE LB ICDE TN &L S ICFHET 5.

S: ERBEEIANTGERL. HD. 4 DOLR— DS (100 s5ds=) 90 =L,
A ERBEZETDERU. B D, 4 DO R— ~DFHM= (100 sum=) A 80 =l ks
B: ERBIZEZ 6 DERU. N D. 4 DDLR— DR (100 s=5s=) A 70 =l t,
C: ERBEZESL DERUL. 1D, 4 DDLR— D (100 s=25ims=) A 60 =l s
Evaluation of results :  four reports (100%)
Criterion: evaluate results for the students presented at all the lectures essentially as below.

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

EHAEAER

L R— - TER

By Report

EHAE BT
BENERICIERT D,

Professors indicate individually.

ZOfth

<Miura> miura@me. tut.ac. jp

<0Oba> oba.yojiro.ba@tut. jp

<Todaka> todaka@me. tut.ac. jp

<Adachi> n-adachi@me. tut.ac. jp

CODHERZEZHET DHAE. L4 BOFEEITERLUTTEL,
<Miura> miura@me. tut.ac. jp

<0ba> oba.yojiro.ba@tut. jp

<Todaka> todaka@me. tut.ac. jp

<Adachi> n-adachi@me. tut.ac. jp

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

JITIWALR—=Y

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

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

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

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

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

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

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

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

FIT4 A7 IT—

<Miura> Please send e-mail in advance for appointment. e-mail [CTHEERBIREZFTE5EHED,
<Oba> Please send e-mail in advance for appointment. e-mail [C CHHRBEFEZITESEHE S,
<Todaka> Please send e-mail in advance for appointment. e-mail [CTHHKBFEZEITSEHE S,
<Adachi> Please send e-mail in advance for appointment. e-mail [C THEEFEZITEEHE S,
<Miura> Please send e-mail in advance for appointment.

<0Oba> Please send e-mail in advance for appointment.

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

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

(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—J—Fr
R, B8, MR BB, mIJ0tEXR
Property, Crystal structure, Microstructure, Heat treatment, Mechanical process
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Py E[0—VFHRT] fRA BAER, BT {S1E, #&L 1Es° TIDA Akivoshi, SEKISHITA Nobumasa, YOKOYAMA Hiroshi
FoONIUT MEC_DOC76020
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IRIF—CREMBICALT, BICARKRIZOREH SRETEIEERRBEEICDITDEEBEE LT, Sk, BRIEREIC
B D7z DR & A DRAMEIAIC DLV TEAN.

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

BREODAR

®RHEA

F1ENSETE BRE - BET
RIELRPATESR, EIVE, E—rT7A35UR, BARERECDOVT, =
EBENREDEERXDABTERBNL, MOZTHEE VIBLUHE L D TRz
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%HEA2

8 ME~15E #EL
EHEMRERSMEM, 77 VREDFARIRIF IR, FAIRE OSBRI
I2DWT, SHEEVPREDHEEBRIDANBEBNL, MMOZHEEPEUHE DRI THHRETD.
COEREERELT, BEEL, MEIRIVF T, HERTGEIC DOV TOERER & RIODEMEIMIC DL TESN.
FTleE £&8, FLEYT—YaveliiR—k

[REOFRIOT D 1 IV ARIILAFGLED Tz DEBEEDEE (LML), BEABRS JURBOTHMIEICEENE U DHENHYU F
?OJ
BRERBIENTEICRDI5EE, GoogleClassroom EZFBFEERY AT LLUBHMULET,
1st to 7th weeks:
Each student is requested to read English papers that treat atmospheric turbulence, air pollution, building wind and
heat island, to introduce the contents of the papers, and to discuss them with the other students and the lecturer.
Fundamental theories and recent trend of heat and mass transfer problems and urban air pollution are acquired through
this process

9th to 15th weeks:

Each student is requested to read a few English papers that treat aerodynamic noise reduction, fluid energy conversion
such as fan, computational fluid dynamics to introduce the contents of the papers, and to discuss them with the other
students and the lecturer. Fundamental theories and recent trend such as noise reductions methods, fluid power
conversion and computational fluid dynamics are acquired through this process

8th and 16th week
Summary: Report and presentation

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.

FH - #H5NE

FE  RRUEHEXDBENICMNELRIERREZEZZBE CI<STFARNTEECEDZ . (909)

EE  BERBZEEETS. (909)

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

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

BhERE
WENE, FHAITE. MENFE. BEREDFE

Fluid dynamics, Instrumentation engineering, Statistical mechanics, Computational fluid dynamics
BRIBICRAY SHRSEE

BRE - BT | REREFEA

Il REBRNZFEA

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

Prof. Yokoyama : English technical papers are used

SEEICRAT SHREEE




BICRU

N/A

ERk BE

BEIRINF—ICETIEASZIAEICDVTERT 3.
BAOFREOERBICDOVWTCIERT 5.

ASILEL, AKUERICOWVWT, ERERCEEMBIEEERT 3.

ZEHRE, RAEIRIF—INE, BERTICDOVT, ERERERNEnEEEd 5.

To understand the fundamentals of renewable energy and theory of wind turbine.
To understand fundamental theories and technical trends of Atmospheric Diffusion and Air Pollution.
To understand methods and theories of aeroacoustics, fluid power conversion and numerical simulation.

REDFHIE (BHEEER. FEL R— MEDED) H LU THEESE

FMiE  BRRELR— MK WEHET 2 (BLR—F% 100 RER i L, FIRZEHimET3)

STmELAE

ST S (3 90 sRLA L. EHM A &80 mEA L. FHMM B 1% 70 RLAE. FHE C (X 60 Rl EET B,

Methods:Evaluated by reports.

Evaluations:

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

EHAEER

L R— b~ TEHE
By Report
EHIERRGE
L= AN

N/A

FOfth

BICRRL

N/A

TJIIWVALR—=Y

BRERFZEZE  http://aero.me. tut.ac. jp
Prof.Iida: http://aero.me.tut.ac.jp

74 A7 T—
E-mai | CHEIZEHEHKT 5.

BRFARAE

=R 1 DARD-410 PORR : 6680
e-mail : iida@me. tut.ac.jp
BITELE :

EREE D2-303, POfR 6687
seki@me. tut.ac. jp

BELiEsE

EBE : D-306 R : 6665

e-mail : h-yokoyama@me. tut.ac. jp

Inquire this of the lecturer by e-mail.

Prof.Iida A:

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

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

Prof. Yokoyama H:
office:D-306, extension:6665 e-mail : h-yokoyama@me. tut. ac. jp

FE - ZEIERREOMI
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(C) BERIHEEMAN - RENISERATE XK - BEN
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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
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Energy, Environment, Wind power generation, Windmill, Atmospheric turbulence, Atmosopheric diffusion, Fluid power
conversion, Aerodynamic noise, Computational fluid dynamics
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ISR ES € 2T L - EHBMEER[Advanced Systems and Instrumentation Engineering]
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1Learns important topics of advanced systems and instrumentation engineering and their applications.
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1st week: Mathematical programming and application I

2nd week: Mathematical programming and application II

3rd week: Mathematical programming and application III

4th week: Mathematical programming and application IV

5th week: Mathematical programming and application V

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

6th week: System integration and application I

Tth week: System integration and application II

8th week: System integration and application III

9th week: System integration and application IV

10th week: System integration and application V

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

11th week: Smart agricultural production system

12th week: Plant measurement techniques and diagnostics I: Imaging and image analysis of plants in agriculture

13th week: Plant measurement techniques and diagnostics II: Measurement of photosynthesis and transpiration of crop

14th week: Plant measurement techniques and diagnostics III: Chlorophyll fluorescence imaging for image diagnosis of
plant

15th week: Plant measurement techniques and diagnostics IV: Measurement of volatile organic compounds emitted from
plants

Lecturer: Takayama

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.
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To enhance a learning effect, students are encouraged to refer to distributed handouts.
Expected time to prepare for and review the lecture is around 90 minutes each.

BEERIE

1. HWETA R

2. YRT LI

1. Advanced Mechanical Instrumentation
2. Advanced systems engineering

FHECHI DHESE
BRENERTT D,

Handouts will be provided.

SEE 1 -2 Nonlinear Control of Engineering Systems: A | ISBN 0-8176-4265-X
Lyapunov-Based Approach

EER W. E. Dixon et al. | HEhR#t | Birkhauser AR 2003

SEE B4 Nonlinear Systems, 3rd Ed. ISBN 0-13-067389-7
EE% H. K. Khalil | thR#t [ Prentice Hall HHAREE 2002

SEEILHI DHEEHE
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1)Expected to understand important topics of advanced systems and instrumentation engineering and their applications.

FEDFHIEE (YRR, REL K — FFOBS) H L UTHEESE
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THHEE  FRIMICIARTOERICEELZEDIZDE. FEEDL D CHIEEZTHET 5.
SIEMBEEINTGERLTHY, MOLR—baM 0 sl
A ERBEZE 80%ZER L THY, DL R—k=h80-89 =2
B : ERKBEEE 710%:EK L THY, NMDOLR—b=M 70-79 sl E
C:EMRBEZE 60%ERLTHY, HMDLR—hmn 60-69 =Ll E
The final grade will be determined by report assignments of three lecturers (Each ratio is 100/3 %).

Basically, students are expected to attend all courses.
The credit of this course is given if the score of the above reports is 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).
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Uchiyama(Contact by e-mail first.)
Takahashi(Contact by e-mail first.)
Takayama(Contact by e-mail first.)
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Graduate Program of Mechanical Engineering for Doctoral Degree</b>

(O)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
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Mathematical programming, Systems Engineering, Plant measurement
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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.
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KISEEIRENTEIZRDHE(E, GoogleClassroom £z IFEFEBEHRI AT LKIVBHILET,

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

BEHEICHVEDED &,

Refer to the supervisor.

BHEICRHY BHEEE

BEICTEET 5,

The books or papers are specified by the supervisor.
SEZICRY 2HEER

LAY

N/A
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DEORIIFEMICDOVWTIERTE S,

To acquire the ability to fully understand the technical terms, academic books and papers.
To acquire the ability to present technical contents and to make questions and answers.
To acquire the ability to understand the special and advanced technologies.
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AR 100 sUBER T, M\l S - 90 mBAE, A:80 =LAk, SHMEB : 70 sl l, SHMMlC: 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).

EHAEER
SABREARIAIC IE B IThR N
None during exam period
EHAE R

BT L

N/A
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Refer to the supervisor.
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N/A
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Refer to the supervisor.
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Graduate Program of Engineering of Electrical and ElectronicInformation 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—J—Fr
BR - EFEHRIE, Sonidh, SLEvT—3y
Electrical and electronic information engineering, Advanced technology, Presentation
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Engineering 3]
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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.
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KISEEIRENTEIZRDHE(E, GoogleClassroom £z IFEFEBEHRI AT LKIVBHILET,

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.
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Review each lecture and prepare for the next class with reference to the textbook.
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Related subjects are different for each student. Refer to the supervisor.
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The books or papers are specified by the supervisor.
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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.
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AR 100 sUBER T, M\l S - 90 mBAE, A:80 =LAk, SHMEB : 70 sl l, SHMMlC: 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).

EHAEER
SABREARIAIC IE B IThR N
None during exam period
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Refer to the supervisor
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Refer to the supervisor.
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Graduate Program of Engineering of Electrical and ElectronicInformation 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—J—Fr
BR - EFEHRIZE, Sonidh, SLEvT—v3y
Electrical and electronic information engineering, Advanced technology, Presentation
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New technologies are often developed from the combination of different disciplines. Successful interdisciplinary efforts
require mastery of specific competencies. This course will develop a student’ s scientific and technical knowledge in
which researchers from different disciplines. If such competencies are explicated, it might be possible to enhance
researchers’ abilities to develop the next generation in interdisciplinary scholarship.

To give first-year doctoral students (admitted in April) and second-year doctoral students (admitted in April and
October) an understanding of the importance of transferable skills required of researchers who will be working in
society, and to give them an image of research life in the doctoral program with a view to their future careers.

By having doctoral course students of Tst and 2nd year explain their research in easy-to-understand English to doctoral
students from other majors all together, they can improve their presentation skills and gain knowledge in other
specialized fields. To help students acquire research and development skills that link a wide range of knowledge.

By having doctoral course students of 2nd year explain their research in easy-to-understand English to doctoral students
from other majors all together, they can improve their presentation skills and gain knowledge in other specialized
fields. To help students acquire research and development skills that link a wide range of knowledge.

BEOHNE

BEEEREEZERICL D [EAHEEMTNR] OEEMESICEAT ATV RAMY I RZE R HAT 2D TEHEEITHRICHREEL
TH<I &,

F10E: Fv UPHBEFRHER (FSVXT73TIVAFIVOEEN. PROG M BFERITEU TR, BARCFEERE)
F2B~5%150E: 1IVIC3~4BOFEN, BOSNREL TVSARRE, BETIMRIFOERVREZ 2 (A4) E2E
DLIAENT=iRA U ERY, Fa1—rUPIVREIC 15 DEEORBZENT THRK - SALRZE, RREOHAANBHICDOLTE
FROBLIFEE 10 DIEREE

Students must watch an on-demand guidance on the implementation outline of “Seminar on Interdisciplinary Research”
given by the Vice-Chairman of the Educational Affairs Committee before “Week 1”7 .

Week 1: Lectures on career education (including importance of transferable skills, understanding Japanese companies for
international students, etc.)

Week 2-15: Presentations
374 students will each give a 15-minute presentation (background and issues of research field and content of research)
followed by a 10-minute question and answer period.

Y - #EAE
BEEENBZEE IS LIS, REOABICDOLWTFELTLKD I L,

Review each lecture and prepare for the next class

BERIE

YUYEROEIBERE LU BEHEHE
HRIEBICHAT SHEEE

BICRU

N/A

SEEICRAT SHREE

LN

N/A

ERKEIE
BOOMBEEMBEROELIZEICHOMNIPTEHRAT I ENTES. TH5ICBDDEFMNDLVEEF DR ZE BHEEY HEE S B TH
RHRES R OBNZEHICDITS.

The purpose of this class is to recognize how interdisciplinary-based research provides important knowledge and insight
into complex problems and issues and also appreciate the unique advantages of integrative research and learning
RABEDHIE (EHAEAER. FREL R— MEDED) H LU THEEE




BEERBINSFERRNS, 1HULERRL, RRSNEMARRBEBIOMREOER] ZREELT, 18 (A4) BED
LiR— b Z%BIEEREITIREL, TOLR—MIXVIEEHEIHRENICHETY 5.

S: 90 mEAL, A:80 =LALE, B:70 AL, C:60 mEAE
Students will write a report approximately one page (A4) in length on the connection between the research covered in at

least one of the presentations that week and their own research and submit the report to the supervisor each week
The supervisor will make a comprehensive judgment based on the reports

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

EHAEAER

L R— ~T5EhE
By Report
EHAEREEH
BCHL

N/A

Z0ft
BRHELHE

TJIIWVALR—=Y

BICRRL

N/A
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Before /after the class
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Graduate Program of Engineering of Electrical and ElectronicInformation 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

(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—J—k
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BEOBIZ

REGET R CTHICDITMTENZE. B, MEEERE TAEBITAON TSR, AR, RHREDEHEEEL TEREKT
B EICLY . ESETOMBIEERZE. BREREODBIRC 7 TO—FOREEH5, IEEESH DV IFEUEEDFELER SRR
ZEUT, PREBENRIEERDEHICHNEIABMEDEEZERND &I, ERNSRMREEZEL.

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.

BERONE

FREEHE (ZEEHE - BHEEHE). AB7 RN\ Y —BEFEOBERKICEY . BRSADESE - TIFUHEEIC TR, %R, R
EDT—NERET S,

SZONEHBAINEMARKET —VE, JFEEEDE &I5EITT B,

BERNBS LURBOTMEEICEENEL DIBENRBY X,

KISEERIRENTEIZRDHE(E, GoogleClassroom £z IFEFEBEHRIY AT LKIVBHILET,

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.

FH - #885AS

IRICBHET AR ZTEEZT I D EHNEFLV

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

L= AN

N/ A

BHEICEHY BHEEE

IR DIELEEDIRICHE S,

Follow suggestions of the direct instructors.
SEZICRAY SHRER

LAY

N/ A

EKEIE

IS - AEEEECERICREIT D EICKY ., EEFTORVOIZT 15— 3y, BEERETHICDIFRME - 2iTge D
MRS COEREEF LRSS ITDEEEIC. TNSDEERHZHT 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.

BARDSHME (EHAERER. SEREL R— M EDED) H LU THmESE

RN DIV HAPHABICE DT, JFEREDFEZ 100 Sims TITD.

S ERBEEERLTHY, MOIIERRHER (100 =ims) HY90 mLlE

A ERBEFREERLTHY, HDOIIMRERETS (100 smims) HY80 =Lk

B ERBEIREEMRL THY, NIRRT o= (100 i) N 70 mElE

CERBEEZERLTHY, MOIIRRRTHES (100 =iER) D60 R E

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).

EHAEER
SABREARIAIC IE B IThR N
None during exam period
EHAE BT

BT U

N/ A

ZOfth
AECERICDOVWTIFEREERE S F<HK T &,
Have enough communication with your academic supervisor about the contents and progress.




JITIVALNR—=D

BICHU

N/ A

FIT4 A7 IT—

THREHENA—IVHDVIEIREICTHEERIST D

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

FE - HEERRE OIS

B5 - BTEHIIER/B
(C) BEAIHERAN - FENISEA TS 3XBS - BiE7)

E5 - BFERIFSSUTOBENTCAIT SRELMMEEGL, TN5ERMEICHlNCESS U MR A TR E NG T
BIET, RERROLOORANSRTEASL, EETSHAEHIOHTUS,

Graduate Program of Engineering of Electrical and ElectronicInformation 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—Fr
EF5IE
On the Job Traning
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ISR ES € FEIEMEIT Lo cO= 9 45 I [Advanced Materials for Electronics 2]

BREIEIRS D32030020 X5 EX - EFER | BIRWS IR
TESK

i %1 REEBER £3~3 BA(TTEK 2

BB e AERTEMERHE R HARE RRFR 1~

B ER - EFIERIFER BHEBENR D1

ELHE[O0—VFREE] YA [2EE, MnEE ST, SEAt [N MATSUDA Atsunori, KATOH Ryo, KAWAMURA Go

e2AV P ELC_D0C72020

BREDEIZE

TARZOR AAZOR, €IV IRTITINEICET D, MRIL O SO0 A9BFICH T DEREN S STRRARICDVTE
Mo

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

T+ R ZORTIREEDORIL Y FOZI RFTINA ZAMBRTSIEZY I FTINA RCDVWT, 1 A0 X TlE, NS EAERE
MHEE, MBS, Li 1A TRERREDERILET /N ROERNSIGRICDWT, T YU I T 7V TIRIHIRHEEEE
MHRHCRE T 2EBHABE FTNERAWN Y YV TEMADISRICDWT, ZNENERICEHEHSEZSNLREICDVT, ZHE
EHREE-ERLU. TNICED VWV EmPEA TEREIT .

RENB S FUBREDTHEECEENREL 2BENHBYET,

KIS RENTE(ZRDHE(E, GoogleClassroom £z IIBFEBEHR R T LKLYV BRHILET .

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

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

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

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

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.

FH - #8H5AS

RUIDBZRCTIRT I DEZFFEDHABICDVT, BRICHITIARABTEITENR THE2NDT, FREBRFTCICHERSETL<HFE &
RUESZATREBNIZSRIZBINT D&, (FE 9049, EF:9049)

Student must prepare the coming lectures according to advance directives, assignments and distributed documents. They
also must engage in the debate and discussion on the topics during classes. To prepare for and review the lecture for
around 90 minutes each.

BERIE

migbz, MR, REEE. EXUtE. BREFHEER

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

BHEICRHY BHEEE
BECLIIXERMULET,
Papers(resume) will be distributesd.
SEZICRY 2HEER

AN

N/A

EKEIE

BERIC K DEHOHIZICINZ, BRETNLEEET —VICEDHAEMEZERL, TLEVT—Y3arvEeTFA RNy I3 VEITIZE
T, UTOEEZEET 5.

1T MERILObOZORCHITEIHYE - (CLFIRBEAIGRIATE D 2 L.

2 MBERILIOZIRTHITIMIE - EEEF<ERL, RESNET—VICEDVWEREREFEH, ZHULFOFILULEOER
EEDHRBICRHUTCI LI F v —NTEB L.

Learn following subjects and skill from lectures and discussion:

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

2. Presentation skill to explain the above phenomena for bachelor students based on the comprehensive understanding.

BABRDSHME (EHAERER. SEREL R— M EDED) H L UTHlESE
HHEEHEHNSHBTNIHRE I U TORKRE LUSTROABICLY ., MENICHEZTHMET S,

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

SAEREARIFRC [E B IThR 0

None during exam period




EHREABREEM
L=l

N/A

FDfth
BT
N/ A

IITIVALNR—=D

¥AEHEEL - http://ion. ee. tut.ac. jp/

fn@E 5= : http://www. electroanal. ee. tut. ac. jp/index. html
SaAE M- http://ion. ee. tut.ac. jp/

Matsuda : http://ion. ee. tut.ac. jp/

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

FT4 A7 IT—

BHEICHERXA—IRETIVII TR E,

As needed to corresponding professors by e-mail etc.
¥H - HEIEBFEEOMD

B - EFRRIFER</B>

(C) BELIMFZERGN - RERNICERATESRES - BN
BX - EFERIFHSIUZOMENFICRHT 2ERBHMHBEBEEL, TNOSZLERICERNIOESES BEMERALERERSTT
BIET, RERRDIZHOBEMGREIMZEENEL, RETEDRAZHICDOIT TS,

Graduate Program of Engineering of Electrical and ElectronicInformation 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—Fr

MRIILO bOZ O R, EFEER (IAA)

Materials science for electronics, Practical work exprienced (Matsuda)




(D32030040)5cimES S X T LFam I [Advanced Electrical Systems 2]
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BREIEIRS D32030040 X9 EX - BEFERI  BIRWS IR
FHK

i % REEBER K3~3 BTN 2

BB e AERTEMERHE R HARE FRER 1~

B BX - ETERIFEER BHEEEEIR D1

BHYUE[O—VFEER T &E, JIIE B4, RKET0JO Tomohiro, KAWASHIMA Tomohiro, To be assigned
£

FIONUDT ELC_DOC73020

BREDBIE

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

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

BREODAR
HJ73-21 (JIIB)
%18 SEETFOFM ES LU EOMAE D
- BEREEFEIRILE— —
%28 BEEE ANKDLZ LR
% 3-8 EEETFDOEMR
BERDHES JUSRUK - Bff - RIAOESIERME
% 8-9 8 SEEMIDIER
ZTERR. JVTUH ENT—TIU, ClEnik, EEEHSR 5F - TvIyod
%108 SETEERE
BEE. @RI, HstuE, EEteLex
% 11-1238 SEEHIHERITmE
EBEHMIAEDIEE, eRiRaER,. MEEAR. EEH 2R
%138 SEXRERE
1 VINVREE. XABE. BREEDRE
£ 148 SETHEE
BRE. ENER. SEIEAR
%158 SEEISH
BERIGH. FEUCH. HEISARMN
£ 168 HIRAER

HJ0—2 2(5EH)

F£1E SR/UEFEIXRINF—FT N1 ADHPE

BN 1~55 3358

#3E FTXIRIVF—EZEBBEAL

%438 EREMEAFEHDESEAH

%58 EREBRRDER - 14 U i=8HE

%68 ERREREEER_EE

% 78 ERBEEECMEBELERE

%838 EFEM (—R, TR, MEEMN) OBEREC R
F 9B UF LA AU IREMDERMELE H A
%1058 ZREMOFTHREHIEAR

%118 ZREMOMEETHEAE

%128 EXNBRIOERDEHA

%138 BHEMEEEER - EXHE

%1458 BREME EYLEE]

%158 EFIRIVF—HA - I\ RH S HEESILERIGHEE
%1618 EHIFER
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IH]
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IH]

BENBS SOBEDTHTEICZEEREUDHZENHY EFT,
MISEERRENTEILRDHBAE, GoogleClassroom £z IIEFEBERI R T LIVBHULET,

Sub Course 1 (Kawashima)

1st week. The relation between the high voltage engineering and our modern life

2nd week. High voltage technology and the the safety of human body

3rd to Tth week. The basics of high voltage engineering

The electrostatic field analysis, electrical insulation properties of gaseous, liquid and solid dielectrics
8th to 9th week. The electrical insulation technologies in the high voltage apparatus

High voltage transformers, capacitors, cables, generator and motors, insulators and bushings

10th week. High voltage insulation design

Overvoltages and electrical insulation, insulation coordination, statistical analysis and evaluation, reliability and




safety factor

11th to 12th week. Electrical insulation test and diagnosis of high voltage apparatus

Kind of the electrical insulation evaluation method, breakdown test, voltage withstand test, electrical insulation degr
adation and their diagnosis

13th week. High voltage generator

Generation of impulse, AC and DC high voltage and their principles

14th week. High voltage measurements

The voltage and its waveform, current and its waveform, various measurement system

15th week. Applications of high voltage technology

Application of high electric field technology, electrostatic application, application of electric discharge technologies
16th week. Final examination

Sub Course 2 (Tojo)

1st week: Overview of Electrochemical Energy Devices

2nd week: The First to Third Laws of Thermodynamics

3rd week: Gibbs Energy and Standard Electrode Potential

4th week: Electrode Potential and Electromotive Force of Chemical Batteries

5th week: Mechanisms of Electrical and Ionic Transportation in Electrolyte Solutions

6th week: Electrode Reaction Processes and Electrical Double Layer

Tth week: Charge Transfer and Mass Transfer Processes

8th week: Construction Materials for Chemical Batteries (Primary, Secondary Batteries, and Fuel Cells) and Their
Features

9th week: Construction Materials for Lithium Ion Batteries and their Output Performances
10th week: Charge/Discharge Controlling Methods of Secondary Batteries

11th week: Characterization Methods of Secondary Batteries

12th week: Application of Electrolysis Processes

13th week: Local Battery Mechanism and Corrosion/Electrical Protection

14th week: Concentration Cells and Biochemical Fuel Cells

15th week: Electrochemical Reaction Mechanism through Electronic Energy Levels and Bands
16th week: Periodic 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.

FH - #85AS

BRIDEZEANTZERE (9049) 75518, REOHRBICDVWTEREREZSEICTFE W0D) LTLKBIE,
Based on the handout to distribute, carrying out review (90 min) and preparation (90 min) for each lecture.

EhERIE

BT

N/A

BRIZBICEAY SHEEE
BwE ) N EEE

Materials will be prepared by the lecturer.

SEE1 E== Fuel Cell Systems Explained ISBN
=54 J. larminie and A. | HhRtt Wiley HhREE
Dicks
SEE2 E—= Lithium Ion Batteries: Science and Technologies ISBN
=54 M. Yoshio, R.J. Brodd | HhR#t Springer-Verlag HhREE
and A. Kozawa
SEE3 Ex High Voltage Engineering ISBN
=54 E. Kuffel, W. Zaengel | Hhitt Newnes HhREE
and J. Kuffel
SEEY Ex Principles of plasma discharges and materials | ISBN
processing
e M. A. Lieberman and | HhRtt Wiley HhREE 1994
A. J. Lichtenberg
SEEICHI DHEEHE
BT L
N/A
EREIE

(1)Understand the three-phase power systems

(2)Understand the power electronics engineering

(3)Understand the basic and recent trend for Li-ion battery technology
(4)Understand the recent trend for R&D in post Li-ion battery technology




(5)Understand the principle of plasma generation.
(6)Understand the basic and recent trend for plasma process.
(1)Understand the three-phase power systems.
(2)Understand the power electronics engineering.
(3)Understand the basic and recent trend for Li-ion battery technology.
(4)Understand the recent trend for R&D in post Li-ion battery technology.
(5)Understand the principle of plasma generation.
(6)Understand the basic and recent trend for plasma process.
REDFHE (BHEEER. FEL R— MEDES) LU THEESE
FRAMICETOBERICEFBURLEICDS, TRDLD ICRIEZTHMEYT D,
EHAERAER 80 =& LR— b 20 mODRE TR T B,
S:ERBEEIRNTERLTHY, MDOTR L - Lik—bD&EET=R (100 s5Es=) A0 =Ll
A ERRBEEZE 80%ER L THY, NDTRA L - LIR—hDO&ST= (100 &=igs=) M 80 =l E
B ERBEE 10%ZER L THY, MDTRAL - LiR— D&t (100 s@sm) M 70 sl E
C:ZERBEZE 600%ZERLTHY, HDTRbE - LiR—FDEEE (100 s=5E=) M 60 ik
[Evaluation method] exam
[Evaluation basis] Students who attend all classes will be evaluated as follows:
S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).
A: Achieved 80 % 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).
EHAEER
EHGRRZ X

Examination

EHAE BT

BICRRL

N/A

FDfth

B=E (IB) : (309, E:E : 44-6958, E-mail : kawashima. tomohiro.et[ at Jtut.jp
B=E (FW) : (305, E:E : 44-6722, E-mail : tojo. tomohiro.gx[ at Jtut.jp
EEDRIE[ at ]Z@ICEELTTFILY,

Room (Kawashima) : C-309, TEL: 44-6958, E-mail: kawashima.tomohiro.et[ at Jtut.jp
Room (Tojo): C-305, TEL: 44-6722, E-mail: tojo. tomohiro.ox[ at Jtut.jp

(Please replace [_at ] to @ when you send an e-mail.)

TJIIWVALR—=Y

BICRRL

N/A

74 RA7T—

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 - HEEERRE O

BEX - EFIRRIFER</B>

(C) BERNFEERGHN - RENICERATESRES - gD
BX c BEFRERIFES JUTOEENTICET SRELHMHEEIFL, TNOZLEEICERNISEES B RRR A ERERNET
5 ET, RERRDIHDBANGEMZANEL, RETEDRAZFICOIT TS,

Graduate Program of Engineering of Electrical and ElectronicInformation 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—Fr
B2E8E, 73XV, IXIF—FN1R, EXIEERIE
High Voltage, Plasma, Energy Devices, Electrochemical Reactions
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ISR ES € SEm~NA 20T 0= 9 245w O [Advanced Microelectronics 2]
BREIEIRS D32030060 X5 EX - EFER | BIRWS IR
TESK
i %1 REEBER B1~1 BA(TTEK 2
BB e AERTEMERHE R HARE RRFR 1~
B ER - EFIERIFER BHEBENR D1
PuRE[O0—YFERE] AR ML, B8 —%, & BE, UR  ZEE KAWANO Takeshi, TAKAHASHI Kazuhiro, CHOI
YONG JOON, YAMANE Keisuke
FoONIUDT ELC_DOC74020
BEDEE

SEREVRHEERT N A ADZH DB, T\ @E. FZEPOERTO LR ZERI 2 2BIEEd 5,

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

KEEE. BEREFIELIIBLUVEFT/NAABERBEELTHY,. CORBIFRIHFEBED 4 DOFHH SHEBRIND,

1. BYERTFHEM (8)

2. ATOBAENIYRIVIZPU DY (LIR)
3. St MEMS/NEMS BT (B18)

4. A oOFINA R¥T GAIER)

ERCMATEENEFNICRVBTC T —RRIT 1 EEET 5, FEISZOSNZREICOVWTOREREY. EREBRTSTN
1 RZEHRE T BREDREICRVIEH. TLEIT—U3VETI,

REDED AL ZHEFLEOFBRECZHBFEAREZH T, IRNGCFEBNEDSNBSHRTIT S,

BREABRS FURBOTHEEICZEENE U DHENRHY E£T,
BREEBIENTEIZRDIBEIE. GoogleClassroom EIFBFEERY AT LKIYVBHILET,
This course is based on Solid State Electronics I, II and Electronic Device Theory.
This subject consists of four parts.

Photodetector technology (Choi)

Band engineering and quantum effect devices (Yamane)
Advanced MEMS/NEMS technologies(Takahashi)
Semiconductor device technology (Kawano)

Eal el

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

The class will be conducted so as to achieve effective learning based on the learning history of the students and the
number of students taking the class

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 - #8RA

BhEDEFOFMEMA, SRHHREOEEICDOVT, FENEARERE CHENSZHET 2HREEHNZITOI &,

INIZEKY, DB TOELRDIMBOBE/TIIEL, ERMNERICIISEBREERT DRRISODMNTEZ &,

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

BEERIE

BIRERE  EF7N\M |, UV VI IVRT A, EEEFIVRT LR, XILVINOZIOR, BREFIELII

Solid State Physics,

Electronic Devices,

Intelligent Sensing Systems

Integrated Circuits

Optoelectronics,

Solid State Electronics I,II

BRIBICRAY SHREE

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

ERBIR
1. HEEKICH T DERNYBERZ 2 R<IEMU . EANGRERT N1 ROMFREEELHREFEICHATSS




2. SBASNEERIKREBRET DHERT N1 ADEFRERDEHRETT DI EMNTTD &

3. BAaonizhEv IO RERAEBL, BRTIHE

You will be able to:

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

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

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

FABEDSHImE (EHAERER. SFREL R— M EDED) H L UTHEEE

T—RRAYT A PHREFBED L R—  (100%) TEHlEd B,

Achievement of lectures of the case study, and writing research reports(100%).
EHAEAER

L iR— b~ TER

By Report

EHAE BT

LR— ~T=Ehe

By Report

FDfth

BIRICBUTIETREDHEICO VY I T &,

SATEFML : C-603 kawano[at]ee. tut.ac. jp

=HE—% 1 (-606 takahashilat]ee. tut.ac.jp

|LIAREEEE © (-608 yamane[at]ee. tut.ac. jp

EZRE 1 (-303-A choilat]ee. tut.ac. jp

Before choosing a sub-course, contact to following professors

Takeshi Kawano:C-603 kawano[at]ee. tut.ac. jp
Kazuhiro Takahashi:C-606 takahashilat]ee. tut.ac.jp
Keisuke Yamane: C-608 yamane[at]ee. tut.ac.jp
Yong-Joon Choi: C-303-A choilat]ee. tut.ac.jp

JIIWVALR—=Y

BICRRL

N/A

74 RA7T—
X—J)VETTRA 2V LER>TLIEEL,
Take an appointment by e-mail.

23 - HEEEEEE DX

(C) BERNHBEHANICERTEI2EEH - Bligh
B - EFERIFSSUZORESFICEAT 2EERMEEBEL, TNOSEEERROHICHENITSER TS 2REM - BlhEN
BENEHICDIF TS,

BX - EFIERIFER</B>

(C) BERHH#ZHREN - RENISERA TS 2EKA - Bhdh
BX - EFERIES LU TORELFICET 2RERBZER/L, TNOZLEHEICHEENISEE S BMRERE A ERERST
B ET, FREBADEZHDOHERGHEINZEIEL, ERTIS28ENEHICDITTLS,

(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

Graduate Program of Engineering of Electrical and ElectronicInformation 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
EAREFIFE. FEEXYPE, L —H—F1AF—R, BRTEFT/INI1R
Solid-state electronics, semiconductor physics, laser diode, low-dimensional quantum devices
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ISR ES € HinlEEREE Y 2 T L5 I [Advanced Communication Systems 2]

BREIEIRS D32030080 X5 EX - EFER | BIRWS IR
TESK

i %1 REEBER B 5~5 BA(TTEK 2

BB e AERTEMERHE R HARE RRFR 1~

B ER - EFIERIFER BHEBENR D1

PUMHE[O0—VFREL] B F3F, AR Eth, Shao XunUEHARA Hideyuki, TAMURA Masaya, SHAO Xun

FoNIDT ELC_D0C75020

BREDEIZE

TEDSE, WINHDT—T%E 1 DRI 3.

(1)

DAY LVRVRTLICEET 55X SNZREDRARRER<ERL, TOERREBERI ST, BEFOMRICHAT S HES
[CD1F%.

(2)
T4 VL REREERT VL RENMEEICH TS RF BBROREHRMEERL, BEOMEICINATEHERICDOTS.
(3)

AV—hEEXZZIYI AU 1—TFT 1 VITDREHEMEZY, TNEEEFOWRICENTHESICDIT 3.
Students select one course from the following three courses:

(1) This lecture aims to gain an in-depth understanding of the root causes of a given issue related to wireless systems,
to devise some solutions, and to apply them to your future research activities.

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

(3) This lecture aims to study the state-of-the-art of edge computing technologies, and apply them to future research
activities.

BEOAS

(1)

LFRICRTEOIRTAI VLRV RTLADBENSRIFDT—ERIRL, HEDHAFET—VICET 2 XEAE, W - e, FAEERD
JLEUF—o3vETS (l6m).

DAV REY D THEG

T4V AR N DJ— O Ed

< DAL Z@EER

(2)

PEICTRF 707 I FEREAREOESFICIED > ZHEN, RF ERRIRATICET 2EMMERIC DLV TEERT 5.
LUFIZRT £ 57 RF ERFEMIBNSORFDT —VZ&RL, HEDOHRT —VICET I XEHAEL, W - W8, AEEROSLE
UF—v3vEIFS (16E).

WA 1)5 57

- PO T 1 JEgEEA

BH. WEEEREIREICERT D EEERE TN, ZHEELERD L TRIEREET D,

(3)

EITAAZEAERIC TIRER R v b D — OMTREROERICED > HEN, Tv I 1—T 1 VJICEAT 2EBIIREIC DOV THERT
50

UFICRTLIBIVIIAUE 1 —T 1 VIBBESNBNSBHNDT —VEBIRL, BEDHET—VICET IXHRE, Rt - #hs,
FERROTLEYT—U3avETD (16E).

cIwIAUE1—T 1 T EIEHER

- SEImIEER R v D — Ol

(1), (2), (3) CER/VEFIZUEETIHERRNT THIY, ROLGTRAHEE OFE FEENBDREERALEE) &
AR UCHERZETD.

MRENB D FUBIEDTHEECEENRE L 2BENHBYET,

MIRERBHENETE (LR DI5E(E, GoogleClassroon £z IFBFFFRY AT LLYUBHMUET .|

M

The latest topic will be discussed and decided from the following fields with the lecturer:

* Wireless sensing technologies,

* Wireless network technologies,

* Wireless communication technologies.

Paper surveys, reports, and presentations will be held based on the selected topic. (Total 16 times)

(2) Teacher with experience in RF front-end development will speak about basic knowledge related to RF circuit
technology.

The latest topic will be discussed and decided from the following fields with the lecturer:

* Passive circuit techniques




* Active circuit techniques
Paper surveys, reports, and presentations will be held based on the selected topic. (Total 16 times)

(3) Teacher with experience in computer networks will speak about basic knowledge related to edge computing
technologies

The latest topic will be discussed and decided from the following fields with the lecturer:

* Orchestration technologies for edge computing systems

* Advanced computer network technologies

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

8 - EEAE
BERBNSEEETS (049) LEbls, REORBIOVTTFFR NFESEICFEL T 004) &,

To review each lecture and prepare for the next class with reference to the textbook for around 90 minutes each.

BEhERE
(1) BLAHERERE MEREEVATLR LI ZBELTVWSCEZRHRET 3.
(2) BLEEERIERIE [V JOKEIRTIF I, 111 ZBEL TVWS ZEZRHRET 5.
(3) EREUBEOBLIAEFERE [T IR T LRI ZBELTWSZ EZHIIRET 5.

CNUSORE (fERE - thKFORIE) THO TEREZRHDIHREENH DN, TDHE, TRIHMEREDRT SHEMCRHBE
CHEHRUTHAZRS EZRERGEET 3.

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

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

(3) The students are requested to take Advanced Digital Systems 2 in a master course, before applying to this subject.

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.

BHEICRHY BHEEE
ZTOEFEEDT—XICIEUT, ZHEECEHROL, X - BREREZHERT 5.

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

LAY

N/A

EBR

() BRUET—VICRALT, BRHE TR ERE T 2RIMEHICDTS

(2) BRUET—VICEALT, RENSEHEIADINAET, BEVFHEZERICDFS.
(3) BRUET—VICEAULT, HERBZBEYICHRET S1HDEXENZFICDFTS.
(4) BRUET—VICEALT, AERRERHZCE CTHRRT DENERICDITS.

To acquire the items shown below;

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

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

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

BABRDSHME (EHAERER. SEREL R— M EDED) H L UTHlESE
FRE, FLEUT—Y3y, BRREREEHRANICEHET 5.
The knowledge and achievements in survey, writing, and presentation are totally considered.

EHAEER
L R— b~ TEHE
By Report

EHAEAEREEM
BICRU

N/A

FDfth
BCRU




N/A

JTIVHALR—Y

(1) http://www. comm. ee. tut. ac. jp/wc/

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

(3) https://www. tut.ac. jp/university/faculty/ee/shao_xun. html

(1) http://www. comm. ee. tut. ac. jp/wc/

(2) http://www. comm. ee. tut. ac. jp/em/index_en. html

(3) https://www. tut.ac. jp/english/schools/faculty/ee/shao_xun. html

FIT4 A7 IT—
EFIC e-mail TFHNETD L.
Make a reservation via e-mail.

FE - HREIERREOMIG

BX - BFERIFER</B>

(C) BERNHEREH - RRNISEATE SREN - AliED
BEX - EFFRIFHSIUZORENFICRT IRREBHMHBEBEEL, TNSELERICERNIOESES BMERRLERERTT
BIET, RERRDIZHDBEMGEIMEENEL, RETEDRAZHICDOIT TS,

Graduate Program of Engineering of Electrical and ElectronicInformation 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—Fr

IR T L, YA OO, RF O, SREKEE, Bkrvb7—70, gHEE

Wireless sysmtems, Microwave, RF circuit, High-frequency circuit, Computer networks, Machine learning
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BREIEIRS D33010010 X9 1B - FEETE | BIRS WMiE
=057y

i BE RERBFR & B3N 4

BB e AERTEMERHE R HARE RRFR 1~

B 1B1R - FIRETHFHER BEBEER D1

PUMHE[O0—VFREL] S 3%R¥FEES 3kei kyomu Iin-S

FoNIDT CMP_DOC71010

BREDEIZE

BRARENEE T DIERFICET DREMDEIIER (FICEEICLDREROEIMIER) EXRT D881, R5UIC, TORIMIER
ZIRMR, PR, BE - IDETETSRAEED,

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.

BEDOHE

HENEE T DRIIHOTIMITER (FFICHEEIC L DRITIRDEMIER) ICDOVWTEBRELEECAZEAT %,
HEIIEMIBROABOFER. BfE, . B5% - IS IR OV TEREEEET D,

BENABS SUOBBEOHEECZEEREUDHEENRHY ET,

KISEEIRENTEIZRDHE(E, GoogleClassroom £ IFEFEBEHRIY AT LKIVBHILET,

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.

Y - #HAA
HEMNEET SHNAICEAL. 78 - EEZ1T,
Preparation and review is required on contents designated by the teacher.

REERIE

BBHEICREVEDTEDR &,

BEIBICRAY 2HEER
BECLIYIXERMULET,
Papers(resume)will be distributed
SEE(ICHY HEEE
BENSEEORIITERZHRT 2561 H D,
EKEIE

(1) BEHDEPIRTOIEINERTE, DHUPTHBTE 3,
(2) BAVRERER S BXDBIRTE, (FXTE S,

(3) AXDEENERNTE B,

(4) HEREWSZI (I TOBBRINTE S,

(5) HROTBEBEHEVSHATHERTE S,

(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.

FREDFHTE (B, REL R— FEDES) S S UTHERSE
EMiRmORERICAEITZBENE. KMFROERE. HAOKE BRAOEE. FRADSIORTEN SHEHNICIEEHENHIE
EESH

FHIEEE - RAMICT R TOBRICEFELZEDICDOE, TERDKD ICHIEZTHET 5.
SERBREINTERLTHY, MOTRAE - LIR—bDOEER (100 sUER) HY90 mELE
A ERBRZE 80GER L THY, MOTRE - LIR—FDO&ER (100 =) HY80 mLLE
B 1 EREIFEZE T0HER L THY, BhDOFTR b - LiR—bD&EFHR (100 =) Y70 mELE
CERRBIRE 60%GERL THY, BhDTRE - LIR—FDEES (100 s5285) HY60 mLLE




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

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.
EHAEAER

ZDfth
Other

EHREABREEM

L=l

N/A

FDfth
BEHEICRAVEDED &,

JITIWALR—=Y

BT

N/A

FIT4 A7 IT—
BEHEICHVEDED &,

Ask the staff in charge of the lecture.

FE - HEEERRE O

54R - FRETFFR</B>
(C) BELIMFZRGN - RRNICERATE XK - BliEh
Bk - MEETZFH LU ZOBRESHICHT SRERIGAZEEL, TN ZLERICEMNICEES EMERREAERERE IS
ET, SRERRDTHOMBIGEMZAEL, RETIIRNERICOIT TS,
(E) BHOBEMPHIREDELICHNT DIRFD & RHFE S
#HE, BE, RMEOREOFBEZHERL, LECOEZ> TARNICFHEUVEE T 2NZEHICDOITLS,

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—J—k
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BREIEIRS D33010020 X9 1B - FEETE | BIRS WMiE
=057y

i BE RERBFR & B3N 1

BB e AERTEMERHE R HARE RRFR 2~

B 1B1R - FIRETHFHER BEBEER D2

PUMHE[O0—VFREL] S 3%R¥FEES 3kei kyomu Iin-S

FoNIDT CMP_DOC71010

BREDEIZE

B8R - MRETFERET 2BLDEMINFHICHVT, RERMORERDINREEFBROEHZFY, ERISZEICEDT, SED
MFDORRET Do

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.

BEDORE

HENEE T DRIIGOTMIER (FFICHEEIC L DRITIHDEMIER) ICDVWTEBELEZECAZEAT %,
HEIIEMIBROABOFER. BE. . B5F - IS I DHEIC OV TEREEEET D,

BRENABS SUOBBEOHEECZEEREUDHEENRHY £,

KIS RENTE(IZRDHE(E, GoogleClassroom EIFEFEBERY AT LKIVBHILET

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 - #8RA
BENMEET DAAICEAL. FE - EBZ1TO.
Preparation and review is required on contents designated by the teacher.

BERIE
BICRU
N/A

BRIBICRAY 2HRER
BECLIYIXEERMUET,
Papers(resume)will be distributed.
SEE(ICHY HEEE

LAY

N/A

ERER
(1) BRHEOEFIDFORIXHIERTE, DHMUPTEGHATESD,
(2) HERBIRER D EXNBBRTE, fEXTE S,
(3) RXDIRENERNTE D,
(4) #EREVWD RIA I TOERBHRDTE S,
(5) BEROTERZEREVWSHEATEETES,

(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.

FREDFHTE(BEIRR. REL K— FEDES) S L UTHERSE
BMiRmORERICAITZEENE. KMFROERE. HAOKE BRAOEE. ZRADSIORTEN SHERNICIEEHENHIE
LR




SHEELE  [REIBICT R TOERICEELZEDICOE, TN LS ICHRHEZTET 5.
SIERBREINTERLTHY, MTRE - LIR—FDO&ER (100 =iEsR) HY90 mELE
A ERBRE 80GER L THY, MDOTRE - LIR—FDOEETR (100 =iER) 1180 =Lk
B 1 ERBEIRZE T0HERL THY, HMDOTR b - LiR—bDaEFR (100 sEs) HY 70 L E
C: ERBRE 0BERLTHY, HMDTR b - LiIR—bOEER (100 sUEsR) Y60 mElE

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
EHAEAER

LR— b~ TEHE
By Report

EHAEREE M
BT

N/A

Z0fth
FiELHEDSE

JITIWALR—=Y

BICRRL

N/A

FIT4 A7 IT—

EEHEDIERICRED.

Ask the staff in charge of the lecture.

FE - HEIERR OIS

54R - FRETFFR</B>
(C) BERXNHEZREH - RERNISEATS SRKN - AliED
Bk - MEETFH LU ZOBRESHICHT SRERIAZEEL, TN ZLERICERNICEES EMERREA ERERE IS
ET, RERADLHOMBIMNGHEMZAEL, RETIIRNERICOIT TS,
(E) SHOEMICHBRIEOZ(LICN T SR EFHRHIFE
#HE, BE, REOREOFEZERL, £ECOE> TARNICGHEUVEE T 28NZFICDIF 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—J—F
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ISR ES € SrEEm R [Seminar on Interdisciplinary Research]
BEEIES D33010030 X5 15k - FEETSF | BIRW WME
BK
BHEAFHA 3 FZE SR B3~3 L==TivE-34 1
BHEEFERE AERTEMRRHELRERFE RRFR 1~
BHEEFER 154R - HRE THFEHEIR BEBEER D1
PN E[O0—VFREL] S 3RYHBERE, BHLERRIRER, EFXHAIFvUPHELY Y —%E 3kei kyomu Iin-S,
kyoumu iinkai fukuiintyou
FoONIUDT COM_DOC71010
BEDBE

BIRERE1 FXFE (4 BAS), BXREFE2FRFE (4 A, 10 BAR) ITHULT. #E5TEEIT IHEREICKRHSNS
SURTPITIWRFIVOEEMZEREL. FEROF+ U 7EREZ. BIRPFEICSITIMRERTEAA—ITED, F=. BD
DB EMBEROELTFZEICHETHMNUPITLEHRATZI_ET, FLEYT—IarveghortEERY, £z, MOEFIDEFORR
EB3EFTREVEEROIHEGHNIOEES E M ERRENEFICDITTE S,

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

To give first-year doctoral students (admitted in April) and second-year doctoral students (admitted in April and
October) an understanding of the importance of transferable skills required of researchers who will be working in
society, and to give them an image of research life in the doctoral program with a view to their future careers.

By having doctoral course students of Tst and 2nd year explain their research in easy-to-understand English to doctoral
students from other majors all together, they can improve their presentation skills and gain knowledge in other
specialized fields. To help students acquire research and development skills that link a wide range of knowledge.

By having doctoral course students of 2nd year explain their research in easy-to-understand English to doctoral students
from other majors all together, they can improve their presentation skills and gain knowledge in other specialized
fields. To help students acquire research and development skills that link a wide range of knowledge.

BEOHNE

BEEEREEZERICL D [EAHEEMTNR] OEEMESICEAT ATV RAMY I RZE R HAT 2D TEHEEITHRICHREEL
TH<I &,

F10E: Fv UPHBEFRHER (FSVXT73TIVAFIVOEEN. PROG M BFERITEU TR, BARCFEERE)
F2B~5%150E: 1IVIC3~4BOFEN, BOSNREL TVSARRE, BETIMRIFOERVREZ 2 (A4) E2E
DLIAENT=iRA U ERY, Fa1—rUPIVREIC 15 DEEORBZENT THRK - SALRZE, RREOHAANBHICDOLTE
FROBLIFEE 10 DIEREE

Students must watch an on-demand guidance on the implementation outline of “Seminar on Interdisciplinary Research”
given by the Vice-Chairman of the Educational Affairs Committee before “Week 1”7 .

Week 1: Lectures on career education (including importance of transferable skills, understanding Japanese companies for
international students, etc.)

Week 2-15: Presentations
374 students will each give a 15-minute presentation (background and issues of research field and content of research)
followed by a 10-minute question and answer period.

Y - #EAE
BEEENBZEE IS LIS, REOABICDOLWTFELTLKD I L,

Review each lecture and prepare for the next class

BERIE

YUYEROEIBERE LU BEHEHE
HRIEBICHAT SHEEE

BICRU

N/A

SEEICRAT SHREE

LN

N/A

ERKEIE
BOOMBEEMBEROELIZEICHOMNIPTEHRAT I ENTES. TH5ICBDDEFMNDLVEEF DR ZE BHEEY HEE S B TH
RHRES R OBNZEHICDITS.

The purpose of this class is to recognize how interdisciplinary-based research provides important knowledge and insight
into complex problems and issues and also appreciate the unique advantages of integrative research and learning
RABEDHIE (EHAEAER. FREL R— MEDED) H LU THEEE




BEERBINSFERRNS, 1HULERRL, RRSNEMARRBEBIOMREOER] ZREELT, 18 (A4) BED
LiR— b Z%BIEEREITIREL, TOLR—MIXVIEEHEIHRENICHETY 5.

S: 90 mEAL, A:80 =LALE, B:70 AL, C:60 mEAE
Students will write a report approximately one page (A4) in length on the connection between the research covered in at

least one of the presentations that week and their own research and submit the report to the supervisor each week
The supervisor will make a comprehensive judgment based on the reports

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

EHAEAER

L R— ~T5EhE
By Report
EHAEREEH
BCHL

N/A

Z0ft
BRHELHE

TJIIWVALR—=Y

BICRRL

N/A

74 RA7T—
BEERBHOEZRNE ik
Before /after the class

FE - HEEERRE O

53R - FRE T HFEK</B>

(A) EBEVARENEEZS

ABEHEFHIRNRREAN S SENICE 5 X227 0—/VUVEREERS, ABEBAREOHRE, AHOBUAICDOWTRBHNICES XS
BENEHICDIF TS,

(B) Hiir - Hie& & U TDE U MRIEER &t

BE RS - FREE UTOEMN - GIENSEEEEL, HAICHIT3MNEEERR - BT - R - FHMiT 388hEHICDIT
TW3,

(C) BERIHEMRAN - RENISEATI XKD - BhEh

B - MEETEH LUZDEENFTICET 2EERIHEEEBL, TNOSELEHEICHEMNISEES B MERR S ERERE T
ET, FEREOO DB M EALEL, RETS2HNERICDIFITVS,

(D) JO0—NISERTEDIZI2=-5—3avh

JO—NVVICELT BHEMEZZFEICF—LEVTHALV TRYEDHT, BS5NDEZ PHRREMNRNICKE - HEITHII1=
T—3avhE, )= —EUTF—LDBEIEERICTES TEDEVEENZZICDIF TS,

(E) SFOEMIPHEIFIEDZICXT DIRFUL ERHENFEE S

e, BE, EEOZEORBEERL, £EICHEZ> TERENICEHBEUEE T IRENEZICDIT TN D,

Graduate Program of Computer Science and 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

(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

(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.

(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—J—R
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ISIEEAES € JxO—w TR Internship for fellowship]

ERSIES D33020030 X4 1548 - JEETE | BRI BINME
B

EEa BE SR & BAQTER 2

FEEHSE RERTFMERHE TSR WRER 2~

FHEEHR B3R - MeE TFHK RSB D2

PuRE[O—YFRE] S 3RHFEEE, )llim BA4LE 3kei kyomu Iin-S, KAWABATA Akio

FoNIDT CMP_D0C79020

BEOBIZ

REGET R CTHICDITMTENZE. B, MEEERE TAEBITAON TSR, AR, RHREDEHEEEL TEREKT
B EICLY . ESETOMBIEERZE. BREREODBIRC 7 TO—FOREEH5, IEEESH DV IFEUEEDFELER SRR
ZEUT, PREBENRIEERDEHICHNEIABMEDEEZERND &I, ERNSRMREEZEL.

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.

BERONE

FREEHE (ZEEHE - BHEEHE). AB7 RN\ Y —BEFEOBERKICEY . BRSADESE - TIFUHEEIC TR, %R, R
EDT—NERET S,

SZONEHBAINEMARKET —VE, JFEEEDE &I5EITT B,

BERNBS LURBOTMEEICEENEL DIBENRBY X,

KISEERIRENTEIZRDHE(E, GoogleClassroom £z IFEFEBEHRIY AT LKIVBHILET,

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.

FH - #885AS

IRICBHET AR ZTEEZT I D EHNEFLV

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

L= AN

N/ A

BHEICEHY BHEEE

IR DIELEEDIRICHE S,

Follow suggestions of the direct instructors.
SEZICRAY SHRER

LAY

N/ A

EKEIE

IS - AEEEECERICREIT D EICKY ., EEFTORVOIZT 15— 3y, BEERETHICDIFRME - 2iTge D
MRS COEREEF LRSS ITDEEEIC. TNSDEERHZHT 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.

BARDSHME (EHAERER. SEREL R— M EDED) H LU THmESE

RN DIV HAPHABICE DT, JFEREDFEZ 100 Sims TITD.

S ERBEEERLTHY, MOIIERRHER (100 =ims) HY90 mLlE

A ERBEFREERLTHY, HDOIIMRERETS (100 smims) HY80 =Lk

B ERBEIREEMRL THY, NIRRT o= (100 i) N 70 mElE

CERBEEZERLTHY, MOIIRRRTHES (100 =iER) D60 R E

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).

EHAEER
SABREARIAIC IE B IThR N
None during exam period
EHAE BT

FOAftt
ABCESICDOVWTFFEMIEERE S L<HHKTD &,
Have enough communication with your academic supervisor about the contents and progress.

DIIVALR—=Y




BT

N/ A

FIT4 A7 IT—

FIREHENA—IVHDVEREICTEERIST D

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

FE - HEERRE OIS

54R - FBETFFR</B>

(C) BEREZEMAN - RENIOERATE XK - AlEN
B - METFH LU ORESTICRT 2R RHZEIB/L, TNOSZLERICERNISEES BMRARREAERERET S
ET, REFBROTHOREINGEMEENEL, RETEDIHNEHICOIFTVS,

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—Fr

EF5IE

On the Job Traning




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

ISR ES € Advanced X Reality and Psychology I [Advanced X Reality and Psychology 1]

BREIEIRS D33030350 X9 1B - FEETE | BIRS IR
=057y

i %HA FEZEREIR K2~2 BA(TTEK 1

BB e AERTEMERHE R HARE RRFR 1~

B 1B1R - FIRETHFHER BEBEER D1

ELHE[O0—VFREE] Jbls 755 KITAZAKI Michiteru

FoNIDT CMP_D0C73021

BREDEIZE

Upon completion of the course, students will demonstrate an understanding of the principles of X reality (cross reality
or extended reality: XR), including Virtual Reality (VR), Mixed Reality (MR), and Augmented Reality (AR), at the
psychological, physiological, and functional levels. Additionally, they will be able to evaluate the potential benefits
and challenges of VR/MR/AR/XR on future societies

Upon completion of the course, students will demonstrate an understanding of the principles of X reality (cross reality
or extended reality: XR), including Virtual Reality (VR), Mixed Reality (MR), and Augmented Reality (AR), at the
psychological, physiological, and functional levels. Additionally, they will be able to evaluate the potential benefits
and challenges of VR/MR/AR/XR on future societies

BEOAS
BEREFEDTLEIELTEETITNONE T (ALL lectures including presentations are conducted in English).

The course will provide an in-depth examination of the mechanisms and functions of X Reality, including Virtual Reality
Mixed Reality, and Augmented Reality. This will be achieved by adopting a multi-disciplinary approach, integrating
insights from engineering and psychology. The final component of the course is a student-led presentation of an original
application, device, or concept related to X Reality, followed by a discussion

Introduction to XR and Psychology

Two Components of Reality

Virtual Reality, Mixed Reality, and Augmented Reality
Multi- and Cross-modality Phenomena

Embodied Cognition and Augmented Human

Exploring Metaverse

Student Presentations and Discussion

Student Presentations and Discussion

PRSI

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.

The course will provide an in-depth examination of the mechanisms and functions of X Reality, including Virtual Reality
Mixed Reality, and Augmented Reality. This will be achieved by adopting a multi-disciplinary approach, integrating
insights from engineering and psychology. The final component of the course is a student-led presentation of an original
application, device, or concept related to X Reality, followed by a discussion

Introduction to XR and Psychology

Two Components of Reality

Virtual Reality, Mixed Reality, and Augmented Reality
Multi- and Cross-modality Phenomena

Embodied Cognition and Augmented Human

Exploring Metaverse

Student Presentations and Discussion

Student Presentations and Discussion

PR

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.

FH - #HAR

Prior to each lecture, students are required to read the provided documents (90 min).

The lectures should then be reviewed in conjunction with the references provided, as well as other resources such as
scientific articles and research YouTube videos (90 min).

Prior to each lecture, students are required to read the provided documents (90 min).

The lectures should then be reviewed in conjunction with the references provided, as well as other resources such as
scientific articles and research YouTube videos (90 min).

BEERIE

X Reality and Psychology 2

Human Sensation and Perception 1 and 2
X Reality and Psychology 2

Human Sensation and Perception 1 and 2
BHEICRHY SR




NA

NA

SEZ(ICHY DHEEE

It is recommended that the provided documents be read prior to each lecture. The lectures should then be reviewed in
consultation with the relevant references and other resources, such as scientific articles and YouTube research videos
It is recommended that the provided documents be read prior to each lecture. The lectures should then be reviewed in
consultation with the relevant references and other resources, such as scientific articles and YouTube research videos.
ERKEIE

To understand fundamentals on perception and cognition as basics for virtual reality (VR)

To understand principles of virtual reality (VR), mixed reality (MR), and augmented reality (AR)

To understand current findings on VR/MR/AR research

To consider the benefits and challenges of VR/MR/AR on the future society

To understand fundamentals on perception and cognition as basics for virtual reality (VR)

To understand principles of virtual reality (VR), mixed reality (MR), and augmented reality (AR)

To understand current findings on VR/MR/AR research

To consider the benefits and challenges of VR/MR/AR on the future society

FABEDHImE (EHAERER. SFREL R— M EDED) H L UTHEEE

Grades will be based on performance in each lecture (40%) and the final report (60%)
S: 90 points or higher (out of 100)

A: 80 points or higher (out of 100)

B: 70 points or higher (out of 100)

C: 60 points or higher (out of 100)

Grades will be based on performance in each lecture (40%) and the final report (60%)
S: 90 points or higher (out of 100)

A: 80 points or higher (out of 100)

B: 70 points or higher (out of 100)

C: 60 points or higher (out of 100)

EHAEER

LR— b TEH

By Report

EHIERRE

NA

NA

ZDfth

NA

NA
JITIWALR—=Y
NA

NA

FIT4 A7 IT—

One hour after lecture. Please contact by e-mail mich@tut. jp
One hour after lecture. Please contact by e-mail mich@tut. jp
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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—J—Fr
virtual reality, augmented reality, cognition
virtual reality, augmented reality, cognition




(D33030360)Advanced X Reality and PsychologyII [Advanced X Reality and Psychology 2]

ISR ES € Advanced X Reality and Psychology Il [Advanced X Reality and Psychology 2]

BREIEIRS D33030360 X9 158R - MEETHE | BEIRWWY IR
K

i %HA2 R | K2~2 BTN 1

BB e AERTEMERHE IR WRER 1~

B 158k - FBETFEKR BHEEEEIR D1

BYUHE[O—VYFEHKR LR —IF UEHARA Kazumasa
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BEDEE

{RABIRE (virtual reality, VR). #HAIHEE (mixed reality, MR). #i5RIRE (augmented reality, AR). LU YORUTPUFT«
(cross reality, XR) MEEZELEMN., FEBFH., PLUKBEL NIV TEBTEDLIICRYET, Fz, HROUEIIHITS
VR/MR/AR/XR DF s & ERREIC DLW T DIERREEHE T,

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

BREODAR
X reality and Psychology I (58— #—%—) TEAR., REZHNHLCZOMDES U T« DM, JOXRE—FIVERH. R,
MR, BELUMRICDOWVT., BETDIEEICOVTHRERREEZETVET,

5158 A

55 218 EAREHAIFEA
538 RECNE

55 438 AT

55 518 EEHIE

55638 RME

55 738 JERESMINNiEEEHA
55 838 IR ARTIEE

Lectures and exercises on related topics including visual and other modalities of cognition, cross-modal cognition, VR,
MR, and AR, as studied in X reality and Psychology I (first quarter).

Week 1. Introduction

Week 2. Methods of X reality and psychology

Week 3. Sensation and perception

Week 4. Object recognition

Week 5. Motor control

Week 6. Emotion

Week 7. Non-invasive measurements of human brain function

Week 8. Exercise in EEG analysis

FE - #8RA

FE REIDEZRASICEET PEE - SETFELTH<IE, (909)
BE  ERATIFZREL. MI5RVESE - ERICDOVWTIIBER TRARNSD C &, FEZHRFTITRETS &, 9049)

To enhance a learning effect, students are encouraged to look up the concepts related to the content of the next
lecture. (90 min required)

Students are also encouraged to review the lecture slides and find out for words and concepts you do not know. Submit
the assignment by the deadline. (90 min required)

BERIE

X Reality and Psychology I

Human perception and sensation

X Reality and Psychology I

Human perception and sensation

BRIBICRAY SHREE
BERIICNY R 7O EBERUET,
Handouts will be distributed before the class.

SEE 1 E& Cognitive neuroscience ISBN 978-1107158443
=&54 Marie T. Banich, | HhiR%t Cambridge HhREE 2018
Rebecca J. Compton University Press
SEE?2 E& Introduction to human neuroimaging ISBN 978-1107180307
=54 Hans Op de Beeck, | HihR#t Cambridge HhREE 2019
Chie Nakatani University Press
SEE3 -2 Analyzing neural time series data : theory and | ISBN 978-0262019873
practice




EER Mike X Cohen | HiBR#t | MIT Press HARE 2014

B8EE g2 Rhythms of the brain ISBN 978-0195301069
=E54 Gydragy Buzsaki HihRtt Oxford HhRE 2006

University Press
SEESD == Principles of neural science ISBN 978-1-259-
64223-4
=E54 edited by Eric R. | Hhk#t McGraw Hill HhRE 2021
Kandel ... [et al.]

SEEILEJ DHREE

BIZRL

N/A

ERk BE

{RA8IFE (Virtual Reality). #B&HIEE (Mixed Reality). ¥LARIZZE (Augmented Reality). $&LU2OX U 7T« (Crossed
reality) OREZ OB, £BEN. SLUBBELANIVICHITZIER, F. HROTZICH1TS VR/MR/AR/XR DFmEEFEICDL
TDIERE,

To understand the principles of virtual reality (VR), mixed reality (MR), augmented reality (AR), and X reality (cross
reality: XR), on psychological, physiological, and functional levels. And to understand the benefits and challenges of
VR/MR/AR/XR on the future society.

BABEDHMmE (EHAEAER. SFREL R— M EDED) H LU THmESE

AR : R - RIELR— b (B250 =iEm). &51 100 =& U THRERIICSHIE,

S: LR—FrDO&Es= (100 s=5Es) A 90 =k

A: LIR—F0O&EE= (100 =) 80 =k

B: LiR—hrD&EESE (100 =iEs=) N 70 sl E

C: LR—Fn&Est= (100 s=5ms) 60 =k

Evaluation Method :

Mid-term and final reports (each with a maximum score of 50 points) will be evaluated comprehensively for a total score
of 100 points.

S: Obtained total points of weekly assignments, 90 or higher (out of 100 points).

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

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

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

EHAEER

SBREAEA (C(XABTHhRL
None during exam period
EHIARRGE

L= AN

N/A

ZFDfth

BICRU

N/A
DITIVALR—T
BICRU

N/A

714 R7T—
WEICIHU THRBISUE T, A—IVARETHFIGEREIR > TSI,

On a necessary basis. Please contact us by e-mail in advance.
23 - FEZEIZEE O
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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—J—F
20ZU7PUT«. EAEEEHR. REOE, BEEENHIH
X reality, Biological function measurement, Vision psychology, Sensorimotor control







(D33030370)Advanced Human Sensation & Perception I [Advanced Human Sensation & Perception 1]

ISR ES € Advanced Human Sensation & Perception I [Advanced Human Sensation & Perception 1]

BREIEIRS D33030370 X9 158k - FMNEET | EIRWS =R
=057y

i %HER 1 EBEFR K4~4 ==TivE 1
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B 158k - e TFEKR BEEEER D1
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BEDEE

This course is designed to introduce you to the scientific study of human nature. You will learn why and how scientists
ask question about the sensation and perception and the relation of brain and behavior.You will also learn about the
research methods to measure the perception and cognition used in the field of psychology and cognitive science.Finally
you will be able to create your own experiments using the ‘OpenSesame’ , worldwide well-known software for creating
experiments for psychology, cognitive science, neuroscience and experimental economics.

This course is designed to introduce you to the scientific study of human nature. You will learn why and how scientists
ask question about the sensation and perception and the relation of brain and behavior.You will also learn about the
research methods to measure the perception and cognition used in the field of psychology and cognitive science.Finally
you will be able to create your own experiments using the ‘OpenSesame’ , worldwide well-known software for creating
experiments for psychology, cognitive science, neuroscience and experimental economics.

BEDORE

. Introduction to “Science of Human Sensation and Perception” 1

Introduction to “Science of Human Sensation and Perception” 2

Measuring Perception - research methodology 1

Measuring Perception - research methodology 2

Workshop for creating experiments using ” OpenSesame”

Perform experiment and analyze your own data

Perform experiment and analyze your own data

Wrap up the course

Introduction to “Science of Human Sensation and Perception” 1

Introduction to “Science of Human Sensation and Perception” 2

Measuring Perception - research methodology 1

Measuring Perception - research methodology 2

Workshop for creating experiments using ” OpenSesame”

Perform experiment and analyze your own data

Perform experiment and analyze your own data

. Wrap up the course

FH - #H5AE

Read the documents provided before each lecture. Review the lectures in consultation with the references and other
resources such as the Internet. In order to increase the learning effect, it is desirable to prepare and review the
class content (about 90 minutes for each) by referring to the relevant sections of the textbook.

Read the documents provided before each lecture. Review the lectures in consultation with the references and other
resources such as the Internet. In order to increase the learning effect, it is desirable to prepare and review the
class content (about 90 minutes for each) by referring to the relevant sections of the textbook.

BEERIE

Human Sensation and Perception I

Human Sensation and Perception I

BREIBICRAY 2HRER

Documents (pdfs of the textbook and slides) will be provided via google classroom before commencement of the lectures.
Documents (pdfs of the textbook and slides) will be provided via google classroom before commencement of the lectures

SEE1 == Cognitive Neuroscience; Fourth International Student | ISBN 978-0393922288
edition
EZE54 Michael S. Gazzaniga | HhRtt W. W. Norton & | HhREE 2008
Company
2EE?2 g4 125N OF v —BEERl= ISBN 978-4274208225
&8 HEEME iR | kR4t | #—L%t HhRE 2010
SEEZ(ICHHY DHEEE
N/A
N/A
ERKEIE

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




FABEDSHImE (EHAERER. SFREL R— M EDED) H L UTHEESE

Grades will be based on theme reports from each lecture (60%) and the final report (40%)
S: total points, 90 or higher (out of 100 points)

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

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

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

A grade of C or higher will be given only when the diploma policy is satisfied

Grades will be based on theme reports from each lecture (60%) and the final report (40%)
S: total points, 90 or higher (out of 100 points)

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

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

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

A grade of C or higher will be given only when the diploma policy is satisfied

EHAEAER

L R— ~T5EhE
By Report
EHAEREEH
N/A

N/A

ZOfth

Please contact Prof. Nakauchi (F2-702-2, nakauchi@tut.jp) if you have any questions
Please contact Prof. Nakauchi (F2-702-2, nakauchi@tut.jp) if you have any questions
DIIALR—=T

Will be announced during the lecture

Will be announced during the lecture

74 A7 T—
Anytime, but contact to Prof.Nakauchi by e-mail beforehand
Anytime, but contact to Prof.Nakauchi by e-mail beforehand

FE - ZEIERRE O
(C1) 1B7% - METFS LU ORBENFOER - LANHZERENICERL, TNSERENITERTEIRAZHICOTTNS,

154R - ARETFEHE</B>

(C) BERIHZMEN - REMISTERTSEREN - BliEN
1B - HEELEH LU ZOEENFICREHT 22ERIHBEERL, TNOELERICEMNIEES B EMRRREAEREARES TS
ET, FERDIZHDMEINIRMZEREL, ERTEDHNZEEICDIF TS,

(C1) To acauire theoretical and applied knowledge of information and intelligence engineering and related fields on
their own initiative, and to acquire the ability to utilize such knowledge in an integrated manner.

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—Fr

cognitive neurosciences, perception, vision

cognitive neurosciences, perception, vision




(D33030380)Advanced Human Sensation & PerceptionII [Advanced Human Sensation & Perception 2]

ISR ES € Advanced Human Sensation & PerceptionII [Advanced Human Sensation & Perception 2]
BREIEIRS D33030380 X9 1B - FEETE | BIRS IR

=057y
i %HA2 FEZEREIR K4~4 BA(TTEK 1
BB e AERTEMERHE R HARE RRFR 1~
B 1B1R - FIRETHFHER BEBEER D1
PUHE[0—YFRET] #BA  ZF1KOIDA Kowa
FoNIDT CMP_D0C73021
BREDEIZE

After the course, students will be able to understand the structure and function of the sensory systems and how
sensation and perception work together to help us to guide our behavior.
BEDORE

This is a course on physiological mechanisms for sensation and perception. The course covers from receptors to the
cortex and beyond.

Course instructors: Assoc. prof. Kowa Koida

Lectures will be given via on-demand movies and in-person classes.
#1 Visual sensor

#2 Auditory sensor

#3 Tactile and chemical sensors

#4 Cognition and brain function

#5 Behavior

#6 Reading Kandel, chapter 1

#7 Reading Kandel, chapter 2

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.

FH - #885AS
To enhance a learning effect, students are encouraged to refer to their textbooks. To prepare for and review the lecture
for around 90 minutes each.

BhERE

Human Sensation and Perception I

BRIBICRAY 2HRER

N/A

SEZICRY SHRER

h T RERRE

E. Kandel et al., "Principles of Neural Science”, 5th Edition
EKEIE

AUFTIEERE E2R (RESE 6 MR
E. Kandel et al., "Principles of Neural Science”, 6th Edition

AT IVEERE ETAR (FEE 6 k)
E. Kandel et al., "Principles of Neural Science”, 6th Edition

REDFHE (B EEER. FEL R— MEDEY) S LU THEESE
Short reports will be assigned after each class. (written assignments/project work) Scale 0-5 (0 = fail, 5 = excellent)

EHIER

L R— b~ TEHE
By Report

EHAE R

N/A

FOftt

N/A
JITIVALNR—=D
N/A

F74 A7 IT—
Please send mail.

FE - ZEIERREOMIG

53R - FRETFFR</B>
(C) BEIEERGN - RENICERTESXES - EEN




B - METFH LU ORENTICRT 2R RMHZER/L, TNSZLERICERNISEES B MRARREAERENRET S
ET, REFBROTHOREINGEMEENEL, RETEDIHNEHICOIFTVS,

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—Fr




(D33030390)Advanced Robotic Perception and Human-Robot Interaction I [Advanced Robotic Perception and Human-Robot
Interaction 1]

BE&AIZEA] Advanced Robotic Perception and Human-Robot Interaction I [Advanced Robotic Perception and Human-
Robot Interaction 1]

BREIEIRS D33030390 X9 1E8R - FEEIE BRI IR

5K

BHEEFHE %BHE BEBEFRR K3~3 BA{iTEK 1

BHEEFERE RERTEMERHE TR HARE WRER 1~

BHEER 1E8R - FRE T FHEIR BREAENR D1

BHFE[O0—VFEK | =@ HMMURA Jun

£
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BEDEE

Fundamental and advanced issues in intelligent robotics will be discussed. Topics included are: statistical sensor
fusion with Bayes filters, object tracking and identification, robotic mapping and localization, observation planning,
human detection and identification, active perception, and human-robot intereraction.

BEOHRA

Week 1: Introduction, probability basics, and sensor fusion by Bayesian inference.
Week 2: Object tracking by Bayesian filters.

Week 3: Mobile robot localization.

Week 4: Mapping and SLAM (simultaneous localization and mapping)

Week 5: Observation planning.

Week 6: Human reocognition and human-robot interaction

Week 7: Presentation of assignment (1)

Week 8: Presentation of assignment (2)

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.

FH - #885AS
Students are encouraged to regularly review and prepare for the lecture using provided materials (for about 90 minutes

each).

BhERE

Fundamental knowledge of linear algebra and probability theory is useful.

BHEICRHY HEEE

Handouts will be provided. The main reference is shown below.

SEE 1 E& Probabi listic robotics ISBN 978-0262201629

=54 Sebastian Thrun, | HAR%E MIT Press HARE 2006

Wolfram Burgard,
Dieter Fox

SEZICRAY SHRER

N/A

ERBRE

To understand the fundamental and advanced issues in intelligent robotics, especially in robotic perception and human-
robot interaction, including:

(1) statistical data fusion

(2) mobile robot localization and mapping

(3) object and human detection

(4) active perception

REDFHmE (B EEER. FEL R— MEDEY) b LU THIESE

Students who attend all classes will be evaluated as follows (quiz: 30% assignment: 70%):
S: Obtained total points of the quiz and the assignment is 90 or higher (out of 100 points)
A: Obtained total points of the quiz and the assignment is 80 or higher (out of 100 points)
B: Obtained total points of the quiz and the assignment is 70 or higher (out of 100 points)
C: Obtained total points of the quiz and the assignment is 60 or higher (out of 100 points)

EHAEER

L R— b~ TEHE
By Report
EHAE BT
N/A

FOftt

N/A

DITIVALR—I
N/A

FAI74A7T—




Make an appointment beforehand by email.

FE - HEERRE OIS

54R - FBETFFR</B>

(C) BEREEMAN - RENIOERATE XK - AlEN
54R - MEETFH LU ZOEENTICET RERHEBIBL, TNSZLERCERNICESESEEMERRAERERSI S
ET, REFBROTHOREINGEMEEIEL, RETEDIHNEHICOFTVS,

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—Fr

robotics, robotic perception, statistical sensor fusion, active sensing, human-robot interaction




(D33030400)Advanced Robotic Perception and Human-Robot Interaction II [Advanced Robotic Perception and Human-Robot
Interaction 2]

BE&AIZEA] Advanced Robotic Perception and Human-Robot InteractionII [Advanced Robotic Perception and Human-
Robot Interaction 2]

BREIEIRS D33030400 X9 1558 - MEETHE  EIR IR
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BEDEE

AEORY FEDBENRIZI 1= —Y 3V EERTIHOFEEY—IPTIY FTA—ALICDVT, EEDY T LEBEICERY
HARDSEET S,

The aim of this course is to utilize tools and platforms to construct human-robot affective communication in a real-
world scenario.

BREODAR

FT1BE: 12093074 JIARBDBESFERDOY - v )LORY

F2H5E: =y )bORY MEEDIZHD. YILFE—FIVAEBERWRFEERY AT A

F3BE: V—IvbORy FMIEORSHDRY FDO—0H—ER

FAE: ORY ~OIRT « —EYIENICE AT S 3D T IR

E5-T:8: HIKFEGREDY —2v)LORY FORE. SECAFZTOI T MT7—0)EXUFHER A > DOfEER

Week 1: Building interactive sociable robots of the future

Week 2: Real-time multi-modal processing for constructing a sociable robot’s conversation system

Week 3: Network services for sociable robot manipulation

Week 4: 3D robot printing technology

Week 5-7: Final assignment(project work: proposing and prototyping sociable robots of the future), evaluation and review

FH - #8H5AS

BERFCICEESNZENZAGFR I E(FHE N D). BERIFIZORIDBEANTZER/EIDZE (BE N D).

Reviewing and preparing for the lecture using provided materials are desirable. To prepare for and review the lecture
for around 90 minutes each.

BEERIE

BICRRL

N/A

BREIBICRAY 2HRER

NIRTPINERBELET, TRSEEETEEMEY,

Handouts will be prepared. The main reference is shown below.

SEE1 E& Human-robot interaction : an introduction ISBN 978-1108735407

=54 Christoph HhR%t Cambridge HARE 2020
Bartneck ... [et al.] University Press

SEEZE(ICHETSHEEE
BICRU
N/A

ERBRE

A0S0 T 14 TIRDES Y —IvILR0OMRY ~OBEFICHNEBEREBRATCZDINE - BEE(CDOVWTEREH &,
1) 5ZoNBMNICR> GEYICEMET 21 09507« JORYy BRI ZIZENTED

2) #EES S, BNICERLIZORY b1 U ERRTED

3) V=Iv)LORY fOEFEOEACHEREZERT S

Understanding following fundamental and advanced issues for building interactive sociable robots.
1) Interactivity: Constructing interactive robot acting appropriately according to its purpose
2) Design: proposing new design to match its ability, features, and purpose

3) Novelty: understanding recent trends of interactive social robots

FABRDSHME (EHAERER. SEREL R— N EDELD) H LU THImESE

LiR— b (50%) & ERRE7R & (50%) DB TEHE T 5,

St Li—b - FEDAETR (100 stiims=) M0 =Ll

Ar LiR—b - FEOAETR (100 sims) M 80 sl

B: LiR—b - FEDGET= (100 =i=) 70 mLlE

C: LiR—b - FEOAETR (100 stiims) M 60 =Ll

SREUEE - HEEBE (T4 OVIRUY—) 2IRTHBUEIBSICRY . (UL EDFHEET5

The grade will be determined by the class assignments and the final report (the total points are 100).
S: the total points are 90 or higher.

A: the total points are 80 or higher.

B: the total points are 70 or higher.

C: the total points are 60 or higher.




RS
LR— b~ TEHE
By Report
EHAGABRSHH
BT

N/A

FDfth

BT

N/A
DITIVALNR—T
SR U

N/A

FIT4 A7 IT—

BICHIBRIZER TRV, BRIICX—IU (ren@tut. jp) TPRA U LEEZZE

Students are welcome to visit my office, but please make an appointment beforehand by email(ren@tut. jp).
23 - FEIEBEE O

&R - HRETFER</B>

(C) BERNHEREH - RERNISEATS 3RKA - BliED
53R - MRETFH LU ZOEENTICET 2RERHEBIBL, TNSZLERICERNICESRSEEMERRAERERS IS
ET, RERROZHDOMEINSEKMEZRIEL, RETETDHNEFICOIFTVS,

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—Fr
OfRy b, FHPAI%, IT1=245—Y3v
robot, design engineering, communication




(D33030490) 5eimat B HNAEMR S X 7 Ls[Advanced Computational Intelligence in Brain System]

ISR ES € SEimETEANAERX S X T L [Advanced Computational Intelligence in Brain System]

BREIEIRS D33030490 X9 1B - FEETE | BIRS IR
=057y

i %HA2 FEZEREIR K1~1 BA(TTEK 1
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PuRE[O—YFRE] A% —3Z MURAKOSHI Kazushi
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BREDEIZE

COORFEISETERNEEN Y R T LDORBRNCANBTEFEIMRESX D

This course provides opportunities to learn the followings:
* Modeling and analysis brain system as learning systems,
* Computer simulations and implications, and

* Implementation of complex systems and learning systems.

BEOHA

- SYERIRERN Y A T LICH T BETIVE - B
- EYEIREKIC BT B Y R T LIERSRE S BRAR
AV 1—49VZ1L—Y3aVEFDREE

1- 358 58
4-88 HE

[BEARS LUOBRBEOHEEICEENEL I5ANRHBYET,
KISERFRENZE(L G 255(E, GoogleClassroom Rz IFBFEEHR I AT LKLY BHULET .

- 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

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.

TE - RERE
BENOEENBZEE (909) §5LEB(C, RBEOABICOVWTTFRXMEFESECFE(90D) LTI,

Review each lecture (90 minutes) and prepare for the next class with reference to the textbook (90 minutes).

BERIE

CORBIE. BIFENSBERIFERHENBE THS. STEMENY X T LAZERAH S U THEDEZSD. KICENZRET S
to

You must take the credits of my "Computational Intelligence in Brain System” in master course in advance.
BREIBICRAY 2HEER

BERCLIYIAZERHUET,

Papers(resume)will be distributed.

SEE(ICHYTIHEEE
BICRU

N/A

ERBR
B FBURTLICBIBETIVL - BIREERL. TORENTESLSI1C45,

Understand and implement modeling/analysys in complex dynamical systems

BARDETTE(EHRR. BRELR— bEFEDE D) H SUTHEEE




term-end report (100%)
term-end report (100%)
EHAEAER

LiR—  C=HE

By Report

EHAEREE M
BT

N/A

ZDfth

Room F-507, Ext. 6899
Room F-507, Ext. 6899
JIWVALR—=Y
BICHU

N/A

FIT4 A7 IT—

google classroom [CHEEX - B9 %,

post question or consultation to the google classroom.
23 - FEZEEE O

B3R - FMRETFER</B>

(C) BERXNHEREH - RERNISEATS SRKN - AliED
Bk - MEETFH LU ZTOBREDHFICHT SRERIGAZEEL, TN ZLERICEMNICEES EMERREA ERERE IS
ET, RERROTZHDOMBINGKMEZRIEL, RETEIDHNEFICOIFTVS,

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




(D33030520)Advanced Data Science and Analysis I [Advanced Data Science and Analysis 1]

ISR ES € Advanced Data Science and Analysis I [Advanced Data Science and Analysis 1]

BREIEIRS D33030520 X9 158 - FMEETEE  EIRN =R
K

i % BB B2~2 BA(TTEK 1
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BYHE[O—-VFEKR | ME KR AKIBA Tomoyoshi
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BEDEE

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

BEOHRAE

Week 1: Introduction

Week 2: Lecture (Basic of Probability and Statistics, Recent Trends in Machine Translation)
Week 3: Presentation & Discussion (Statistical Method for Machine Translation)

Week 4: Presentation & Discussion (Language Models)

Week 5: Presentation & Discussion (Translation Models)

Week 6: Presentation & Discussion (Parameter Estimation)

Week 7: Presentation & Discussion (EM Algorithm)

Week 8: Presentation & Discussion (Advanced methods in SMT)

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.

FH - #H5AT

Students are requested to read the content written in the textbook before the class. (90 minutes)

Each student is requested to make her/his own presentation videos several times in the course. (2 to 5 hours each)
Students are encouraged to have a discussion on the presentation video posted by other students. (90 minutes)

BEERIE

Probability theory, Information theory, Formal language theory
BHEICEHY BHEEE

Resumes will be provided, which are based on:

- Kevin Knight

A Statistical MT Tutorial Workbook
- Seiichi Nakagawa et al.
Spoken Language Processing and Natural Language Processing

SEE 1 E& Statistical Machine Translation ISBN 978-0521874151

=54 Philipp Koehn HhRtt Cambridge HARE 2010
University Press

SEE?2 Ex A Statistical MT Tutorial Workbook ISBN
EF Kevin Knight | kRt | HERE

SEZ(ICHI DHEEE

N/A

ERKEIE

Basics: Understand the basic concepts of natural language processing

Natural Language Processing: Understand the role of language resources, language and translation models, word
alignments, and parameter estimation methods,

Applications: Understand statistical machine translation system.

BARDSHME (EHAERER. SEREL R— M EDELD) H L UTHlESE
Marks are based on submitted materials (presentation and report assignment) and activity in the class (100%).

EHAEER
BT ERE
Regular Class

EHISARRETH
N/A

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




DIIALR=T
N/A

A4 A7 —
16:25-17:40, Tuesday
FE - HEERRE O

&R - FMRETFER</B>

(C) BEREEMAN - RENIOERATE XK - AlEN
53R - MEETFH LU ZOEENTICET SRERHEBIBL, TNSZLERCERNICESESEEMERRAERERSI S
ET, RERROHOMEINGEKMEZAIEL, RETEBHNEHFICOITVS,

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
spoken language processing, natural language processing, human language technology




(D33030530)Advanced Data Science and AnalysisII[Advanced Data Science and Analysis 2]

ISR ES € Advanced Data Science and AnalysisII[Advanced Data Science and Analysis 2]

BEEIRS D33030530 X9 B3R - MEe TEHIR | BRI iR
B ®BHEI2 BEEBR | B 2~2 BA{TEK 1
i EaE AERTEMERHE I RHARE RRFR 1~
EE eSS 155R - MEETHFHIX BREAENR D1
EUHE[O—YFER  Michele Dall’ ArnoMICHELE Dall’ Arno

£

FoNIDT CMP_D0C72221

BREDEIZE

CDO—RTlE, HEK - EFHT—IRE. FIINS IR, AEER. HEHNTEMEDO NEY IZEBNT D, dENSIUETH
RERMRE. HEMANFHROHEE., TS5V IO TIVDOEE, 7ILRIVT 1 - JILNY VEERQEDZENRISHICINZ. 2EFHNEDRA X
HRCETAINFROHENRE, MEOHEDRIHRICHDEREBNUVET. ARTOI 1V b EEORZ<OFESHTFENZRER
559 %,

The course will provide an introduction to selected topics in classical and quantum data science, specifically Bayesian
inference, decision theory, and statistical sufficiency. Alongside standard applications such as classical and quantum
hypothesis testing, the guesswork with classical side information, Blackwell theorem, and the Alberti-Ulhmann criterion,
the course will showcase results that are at the forefront of current research, such as the Bayesian inference of
quantum measurements and the guesswork with quantum side information. Numerous examples and exercises, including
research projects, will complement the discussion.

BEOHE

1. Frifi @ HERMNRESRRDTRN S BFBEITIIN

2. N1 [ 1 AVALDRINDNEDSRYI DT

3. RA R 1] EFAEDHREBRRERT Y 3 0 O&/IMAE
4. REEG @ HEAREGRE CETFIRGIRE

5. BEEREER [1: HHMNS LUOBTFHAIEERE BV ZHER

6. BEIRRME [ ISV I I TILDER

7. FEZREME I PILRILT a4 - DI U EH%E

8. AB&

AZEOHBIOT T 1 IV ARG ARHLED =D DEEIEEDETECH#L), BENBS SURBEOTHEEICZEENELDHENRHY F
3-0

KISEERIRENTEIZRDHE(E, GoogleClassroom £ IFEFEBEHRIY AT LKIVBHILET,

1. Introduction: from classical probability distributions to quantum density matrices

Bayesian inference I: Occam’s razor and clustering

Bayesian Inference II: inference of quantum measurements and John’s minimum volume enclosing ellipsoids
Decision theory I: classical and quantum hypothesis testing

Decision theory II: guesswork with classical and quantum side information

Statistical sufficiency I: Blackwell theorem

Statistical sufficiency II: Alberti-Ulhmann criterion

Exam

If there will be any changes regarding the Toyohashi University of Technology activity restrictions level for preventing
the Spread of Coronavirus, 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.

FH - #8H5AE

BEEDE. /—NEHEHREEZ L GH. BRINLCMEY I ZREICIBRETISE T, BETNAHFEREZBLTETL,
After each class, study your notes and the recommended textbooks and solve the proposed exercises until you have a clear
understanding of the topics that were discussed.

BEERIE
LAY
N/A
BHEICRHY DHEEE
BT
N/A
SEE1 =24 Information  theory, inference, and  learning | ISBN 0521642981
algorithms
=E4 David J.C. MacKay iRkt Cambridge HhREF 2003
University Press
SEE?2 E& Quantum computation and quantum information ISBN 9781107002173
=E4 Michael A. Nielsen & | Hhk#t Cambridge HhREF 2016
Isaac L. Chuang University Press
SEE3 E& Convex optimization ISBN 978-0521833783
=E4 Stephen Boyd, Lieven | Hihik#t Cambridge HhREF 2004
Vandenberghe University Press




SEEY E4 Quantum detection and estimation theory ISBN 978-0123400505
EE5R Carl W. Helstrom | HbR#t | Academic Press HRE 1976
SEED e Theory of games and statistical decisions ISBN 0486638316
=E2 David Blackwell, M. | Hhk#t Dover Publications | HhRZE 1979
A. Girshick
SEEZ6 =>4 Stochasticity and partial order : doubly stochastic | ISBN 978-90-2177-
maps and unitary mixing 1350-6
e Peter M. Alberti and | HhRtt VEB Deutscher | HhRE 1982
Armin Uhlmann Verlag der
Wissenschaften

SEEICRHT HREE
SEXECEET DL\ DOHIOERRU VY ¢
http://www. inference. org. uk/mackay/itila/book. html
https://web. stanford. edu/"boyd/cvxbook/
https://learning. quantum. ibm. com/

Some useful links related to the references:
http://www. inference. org. uk/mackay/itila/book. html
https://web. stanford. edu/~boyd/cvxbook/
https://learning. quantum. ibm. com/

LEEE*T

1. SROEARNRIBRE (EICHEEITHIE POM)

Z.Eﬁ EFRICH T IR THERDEARIERR

3. - ETRAEEROERIER

4., HERDHEBEITIOMETHTEEEDEARTIERR

1. Basic understanding of quantum theory (mostly density matrices and POVMs)

2. Basic understanding of Bayesian inference in classical and quantum theory

3. Basic understanding of classical and quantum decision theory

4. Basic understanding of statistical sufficiency for probability distributions and density matrices

FABRDSHME (EHAERER. SFREL R— M EDED) H L UTHmEE

SFEIE. 2 DOMREN SRBDPARARBRDBERICE IV TITON D, BMEIE. I—XBICER/INZERISEY D 1 DICEREY
T3,

The assessment will be based on the result of the final exam, which will consist of two questions. Each question wil
focus on one of the theoretical topics discussed during the course.

EHAEER
EHGRRZ X
Examination
EHAE BT
BT

N/A

ZFDfth

BICRU

N/A
DTIVALR—=Y
BICRU

N/A

FIT4 A7 IT—

J—RICEHTBTEMIE. EX—IVTEZIFMFITTVET, RETHNIX, FADA T« ATOEAZETFELTVET,

For any question about the course, students are welcome to contact me by email. If needed, we will schedule a meeting in
my office.

FE - HEEERRE OIS

53R - FRE T ¥ EK</B>

(C) BERIHEHAN - RENISERTI 2K - Bt

1ER - MEETER LU ZFORENFICRET 2EERIREIEEL, TNSELERICHEENIOESS BIZMERAE A ERZAETZC
ET, FEROIZOOMEINRIRMZENEL, EERTEDHNZERICDIFITLD,

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—Fr

TIRE, R IT R, AEER. MR, XS, REE. EFm

data science, bayesian inference, decision theory, statistical sufficiency, probability theory, statistics, quantum
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BREIEIRS D33030540 X9 53R - MAETE  BIRWY IR
=500y

i %HER 1 FZE SR A3~3 B 1

BB e AERTEMERHE IR WRER 1~

B 158k - FBETFEKR BHEEEEIR D1

BEYUHE[O—VFEE | JIiH B5% KAWABATA Akio

£
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BEDEE

BRRY FO—UEBKT DY AT LBREMICDVT, BEORY N T—OBENS VAT LERRT DHDEBERFEMICDOVTE
No IEEVAT L, [ PI—%., BEWKBEY AT LEZHER T DHEMHN S, RNV AT LEBREMS SURRTOERICDOVWTE
BIyd_EEBIEET S,

This lecture provides to learn technologies of network systems. It includes (i) network architectures, (ii) fundamental
technologies of network systems, such as optical transport systems, IP routers, mobile network systems, and (iii) the
latest technologies of network systems and development processes.

BEOAS
BESEETRY NT—UDBERERICED > REBEFDOHEN, EMHSEROEARY N T—0DBRETORY ~DJ—o#bl
ICRI 9 SEMANHFICDOVWTHERT B,

1EB : REEEEEY T A

2;88 : EFEE ORI
3BER:IPRYNT—=D&IN—%

43EB  NITFATATRY S T=0ERY NT=DIRT A
5ER : #EEEERERERBEY X T A

6588 | |EDRY b T —U R T LSRN

TEEB Ry bT—0VRTLOREFETOER

8:ER : B ETEEZ AW ER Y b T — ORMEDERE

BEDEBHEIINT A ETVWETD,
BENE S LFUBBROFHMIAICEENE U DIZENHY £9 ., BEERFERBNEEICWDHAIE, GoogleClassroom F7z[FBIFHFEHRY
AT L& YEHYT B,

Teachers with experience in network development work at a telecommunications carrier will speak about basic knowledge
related to the flow from the fundamentals to actual commercial networks.

Week 1: Optical network and transport systems

Week 2: Telephone network and TDM switching systems

Week 3: IP network and routers

Week 4: Multimedia network and network systems

Week 5: Mobile network and mobile network systems

Week 6: Latest technologies of network systems

Week 7: Development processes of network systems

Week 8: Solving network problems using integer linear programming

A quiz will be given during class periods.
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.

FH - #H5NE

BEDRXSA K% Google Classroom [CTART D, £, BEEXZ(T. BEIXSTI RESRBURNSHBEZEHIAIT DI EFEEL
TWa,

FE T E

BE  EENATILHI > EBEMERSM ROUSEEETAUVEEET S, (909)

The lecture slides will be made available on Google Classroom. It is expected that students will first take the class
and review the textbook while referring to the class slides.

Preparation: not required

Review: Re-arrange the parts that were not understood by using the slides and the reference book. (90 minutes)

BEERIE

FHECHI DRESHE
ASA RTEEZET D, A5 FIIART 5.

SEE1 | 2% | sriEREEHAR $£3R [ ISBN [ 978-4-88549-




081-1
BEA BRABERMMAS | hiktt F—Ltt HihR 2022
i
2EE2 g2 BERY ST—O0TFAM ISBN 978-4-627-
85101-6
B2EA BHZES | dhRat EEET: wHhREE 2023

SEZ(ICHY DHEEE

REZRIIEHDSEZEDARBENR—RIC. B=HFHEA. EEORY D=0, VAT LR TUHEERDMBOCERTME/MELT
EDNTHD. SEEIL. ERERCEARNZEE T BRICHZHERDIBBENBNDSEL UV CERTZCEZBELTVWS,

This lecture is based on the contents of several reference books and reinforces the knowledge and elemental technologies
required for the latest technologies, actual network configurations, and system development. The reference books are
intended to be used as a reference for the relevant lecture content when reviewing basic theory and fundamental
technologies.

ERKEIE

XY RNT=D I RTALICHIFIDERFIMNIERE TS 5,

< IP R b T— U OBEMKEDEREDO R Y FT—IBRNIERTE 3,

XY NIT=DIRT LDV AT LAEREARE O INEBER TS,

- Fundamental technologies of network systems

- Network architectures of IP, mobile, and so on.

- Latest technologies of network systems and development processes

RABEDHIE (EHAEAER. FREL R— M EDED) H LU THEESE

HHEE  FRIMICIARTOERICEELZEDIZDE, NI MDAESTRTEHEEIT S0

S ERBEEIRNTERLTHY, NDTAMDESTENERD 0% E

A ERBEEZERLTHY, DT MDOEETENEmED 80%LL E

B ERBEEERLTHY, MDOTRXMDEEEMNFEED T0%L E

C: ERBEEZERLTHY, DT MDEETEMHED 60%LLE

Evaluation criteria: In principle, evaluation will be based on attendance at all lectures and the total score of
quizzes.

S: ALl the achievement targets are achieved and the total test score is 90 percent or more of the perfect score.

A: The achievement objectives are achieved and the total test score is 80 percent or more of the perfect score.

B: The achievement target is achieved and the total test score is 70 percent or more of the perfect score.

C: The achievement target is achieved and the total test score is 60 percent or more of the perfect score.

EHIER

SBREAEA (C(XABTHhRL
None during exam period
EHRE R

ZDfth
JIIWALR=Y

FIT4 A7 IT—
B~&®M 10:00 iS5 15:00, TITBEF. BRICA—IETHEZHNS B TVWEREL I EEHFET 3,
10:00 - 15:00, Monday to Friday. Advised to inform me of your visit beforehand by mail.

FE - HEIERR OIS

53R - FRETFFR</B>

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

F—J—F
TR

Experience as an engineer
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ISR ES € SrEEm R [Seminar on Interdisciplinary Research]
BEEIES D34010030 X4 [GAMEE - £d7 | BEIRNS WME
BK
BHEAFHA 3 FZE SR B3~3 L==TivE-34 1
BHEEFERE AERTEMRRHELRERFE RRFR 1~
BHEEFER IGREE - £ TIFEK BHEEEER D1
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FoONIUDT COM_DOC71010
BEDBE

BIRERE1 FXFE (4 BAS), BXREFE2FRFE (4 A, 10 BAR) ITHULT. #E5TEEIT IHEREICKRHSNS
SURTPITIWRFIVOEEMZEREL. FEROF+ U 7EREZ. BIRPFEICSITIMRERTEAA—ITED, F=. BD
DB EMBEROELTFZEICHETHMNUPITLEHRATZI_ET, FLEYT—IarveghortEERY, £z, MOEFIDEFORR
EB3EFTREVEEROIHEGHNIOEES E M ERRENEFICDITTE S,

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

To give first-year doctoral students (admitted in April) and second-year doctoral students (admitted in April and
October) an understanding of the importance of transferable skills required of researchers who will be working in
society, and to give them an image of research life in the doctoral program with a view to their future careers.

By having doctoral course students of Tst and 2nd year explain their research in easy-to-understand English to doctoral
students from other majors all together, they can improve their presentation skills and gain knowledge in other
specialized fields. To help students acquire research and development skills that link a wide range of knowledge.

By having doctoral course students of 2nd year explain their research in easy-to-understand English to doctoral students
from other majors all together, they can improve their presentation skills and gain knowledge in other specialized
fields. To help students acquire research and development skills that link a wide range of knowledge.

BEOHNE

BEEEREEZERICL D [EAHEEMTNR] OEEMESICEAT ATV RAMY I RZE R HAT 2D TEHEEITHRICHREEL
TH<I &,

F10E: Fv UPHBEFRHER (FSVXT73TIVAFIVOEEN. PROG M BFERITEU TR, BARCFEERE)
F2B~5%150E: 1IVIC3~4BOFEN, BOSNREL TVSARRE, BETIMRIFOERVREZ 2 (A4) E2E
DLIAENT=iRA U ERY, Fa1—rUPIVREIC 15 DEEORBZENT THRK - SALRZE, RREOHAANBHICDOLTE
FROBLIFEE 10 DIEREE

Students must watch an on-demand guidance on the implementation outline of “Seminar on Interdisciplinary Research”
given by the Vice-Chairman of the Educational Affairs Committee before “Week 1”7 .

Week 1: Lectures on career education (including importance of transferable skills, understanding Japanese companies for
international students, etc.)

Week 2-15: Presentations
374 students will each give a 15-minute presentation (background and issues of research field and content of research)
followed by a 10-minute question and answer period.

Y - #EAE
BEEENBZEE IS LIS, REOABICDOLWTFELTLKD I L,

Review each lecture and prepare for the next class

BERIE

YUYEROEIBERE LU BEHEHE
HRIEBICHAT SHEEE

BICRU

N/A

SEEICRAT SHREE

LN

N/A

ERKEIE
BOOMBEEMBEROELIZEICHOMNIPTEHRAT I ENTES. TH5ICBDDEFMNDLVEEF DR ZE BHEEY HEE S B TH
RHRES R OBNZEHICDITS.

The purpose of this class is to recognize how interdisciplinary-based research provides important knowledge and insight
into complex problems and issues and also appreciate the unique advantages of integrative research and learning
RABEDHIE (EHAEAER. FREL R— MEDED) H LU THEEE




BEERBINSFERRNS, 1HULERRL, RRSNEMARRBEBIOMREOER] ZREELT, 18 (A4) BED
LiR— b Z%BIEEREITIREL, TOLR—MIXVIEEHEIHRENICHETY 5.

S: 90 mEAL, A:80 =LALE, B:70 AL, C:60 mELE
Students will write a report approximately one page (A4) in length on the connection between the research covered in at

least one of the presentations that week and their own research and submit the report to the supervisor each week
The supervisor will make a comprehensive judgment based on the reports

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

EHAEAER

L R— ~T5EhE
By Report
EHAEREEH
BCHL

N/A

Z0ft
BRHELHE

TJIIWVALR—=Y

BICRRL

N/A

74 RA7T—
BEERBHOEZRNE ik
Before /after the class

FE - HEEERRE O

ISAMEE - EHTFER</B>

(A) EBEVARENEEZS
ABEHEFHIRNRREAN S SENICE 5 X227 0—/VUVEREERS, ABEBAREOHRE, AHOBUAICDOWTRBHNICES XS
BENEHICDIF TS,

(D) JO0—-/NVISEETESIZ2=45—23avA
JO0— NV T DHENMEZ ZFEICTF —LE U THALV TRVBETHT, BS5DEZACPRREMRNICKE - HETSIZ1=
T—3avhE, )= —EUTF—LDBEIEERICESTEDIEVEENZEEICDIF TS,

Graduate Program of Applied Chemistry and Life Science 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

(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

F—J—Fr
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This course will provide the students with opportunities to study on his/her research subjects on applied chemistry and
life science by reading scientific papers under the guidance of his/her supervisor. The aim of the lessen for the
students is to expand the knowledge and presentation skills.

BREODAR
IBERENREULMAEICET HME - FMRNEFDHRETOEEEIC. TORBZEERL. TLEVTFT—I3avIC&iUbhhUxd
<EHHAY %, MRERREIC DOV THHEMICIREZEZIER U TIIERBZHRE - AT IS, TORBICDOVWTEREITD.

F1ENSE3 0B EMHRNEFDOHT. ZrgzaONINICREINRVES
The students will be required to read scientific papers written by other language than Japanese, especially English
which are suggested by his/her supervisor, and to report and discuss deeply on his/her research subject in the seminar.

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

FH - #H5AT

BE. §MF - XBEOFTEIFESNZDOT, FH. BEZEMITL. TNSORBICDVWTERERH D&,
BEINEZEABICEAT D2 FESLVEBEITOENER UL,

THENTFE - EEERE: BE I DICDOEFH 20 /L E+EE 25 9 E

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

BEERIE
ISREE - £ IFHEROMEIB
ALl other relevant subjects in Applied Chemistry and Life Science

BHEICRHY HEEE

BEHEDIERICEL D,

Supervisor will recommend textbooks, papers, and research materials to students
SEE(ICHY HEEE

L=l

N/A

ERER

(1) FRARICEREY SERABOFEZE XN D,

(2) FRMRICERET 2ABFDRIMOMRICDOVWTEY, —BOERT D,

(3) BFIE - FMHRXORBZHEICERIAL. TNICHTIBRICEZEERD LI TLE YT -V I VEHERET .

To acquire advanced knowledge on applied chemistry and life sciences
To understand the contents of scientific papers in a given field of applied chemistry and life sciences
To be able to make oral and poster presentations relevant to papers he/she has read

BABEDSHME(EHAERER. SFREL R— FEDRELD) B LU THEESE
RREICRAT Daat. . BREAOEE. W#mERADSINKR. MRFEICET SFBBDFEEHDOAT. HRAE., STBONS. I5IC
HOMFEREICRIT DB ADSMORREFICE DT, IEEHEHNRENICHIET B,

S ERRBEED IO EEERL TS,

A D ERBIED 0% EEER L TLD,

B: ERMBZEICDWVTAICIRELBVA T0%LL EZZR L TS,

C: ZERBREICDVTBIZIFHZELRVA 60%L EZEZER LTS,

The evaluation is based on the scores of reading textbooks and scientific papers, discussions, reports and presentations
of his/her research in the seminar. His/her supervisor evaluates the scores.

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

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

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

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




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

EHAEER
SABREARIFRIC [E B IThR L
None during exam period
EHAE BT

BT

N/A

ol
HEHE  FREHE

Supervisor(s)

JITIWALR—=Y

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

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

74 RA7T—

BIBEHEDIERICEL D,

Students are encouraged visiting by appointment.
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#HE, BE, RMEOREOFBEZHERL, LECOEZ> TARNICFHEUVFEE T 2NZEHICDOI 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—J—Fr
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Applied Chenistry, Life Science, Materials Science and Engineering
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This course will provide the students with opportunities to study on his/her research subjects on applied chemistry
environmental and life sciences by reading scientific papers under the guidance of his/her supervisor. The aim of the
lessen for the students is to expand the knowledge and presentation skills.

BEOHRA

IBEHENREUMEICEAT IEME - EMmXEDHRaTOEEEIC. FORBEERL. TLEYT—YavIZiUhhuXed
<EHHAY %, MRERREIC DOV THHEMICIREZEZIER U TIIERBZHRE - AT IS, TORBICDOVWTEREITD.

The students will be required to read scientific papers written by other language than Japanese, especially English
which are suggested by his/her supervisor, and to report and discuss deeply on his/her research subject in the seminar.

Weeks 1 through 30: Implementation of seminar including but not limited to reading research articles, discussion
Y - #H5AA

BEH. 5E - XEEOFBNREONDDOT, FE. BHEEMITLU. TENSORBICOVWTERZZRHD &,

EERTE - EEEE: BEINDICDOTFHE 20 H0UL+EF 2 DL

Preparation (20 minutes or more) and review (25 minutes or more) are generally required for each class of 90 minutes
BhERE

ISREE - £ IFHEROMEIB

ALl other relevant subjects in Applied Chemistry and Life Science

BHEICEHY BHEEE

IBEHEDIERICL D,

Supervisor will recommend textbooks, papers, and research materials to students
SEZ(ICHY DHMEEE

LAY

N/A

EKEIE

(1) SRIAEICEHEYT 2ERIAFEDFEEZ(EN D,
(2) BRMECEIET 20BFOEHROMAEIZDVTEY., —BDERT D,
(3) EME - HIERYXOHNBEHIEICFREAL. TNICHT3BEMICEIZEERD LSBT LEVT—Ya VEENERBT 5,

To acquire advanced knowledge on applied chemistry and life sciences
To understand the contents of scientific papers in a given field of applied chemistry, environmental and life sciences
To be able to make oral and poster presentations relevant to papers he/she has read

BARDSHMmE (EHAERER. SEREL R— M EDED) H L UTHmESE
SRREICEAT BEmsn. B, BEADLEE. HBADSINCR. HFREICET BN EEHDAR. RERAE. STEBOHRE. THIC
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S EMBED W% EZEZERL TS,

A ERBIED 80%A EEER L TLD,

B : ERMBZEICDWVWTAICIRELBVA T0%LL EZZR L TV,

C:ZEMBREICDVTBICITELRVLAY 60%L EZZERRL TULVD,

The evaluation is based on the scores of reading textbooks and scientific papers, discussions, reports and presentations
of his/her research in the seminar. His/her supervisor evaluates the scores.

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

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

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

B: Achieved majority of goals and obtained total points of exam and reports, 70 or higher (out of 100 points).
C: Achieved most of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).
EHIAR

SAEREARIFRC [E B IThR 0

None during exam period
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Students are encouraged visiting by appointment.
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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—J—F
ISAMEE. E£aRlE, MERE
Applied Chenistry, Life Science, Materials Science and Engineering
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BEOBIZ

REGET R CTHICDITMTENZE. B, MEEERE TAEBITAON TSR, AR, RHREDEHEEEL TEREKT
B EICLY . ESETOMBIEERZE. BREREODBIRC 7 TO—FOREEH5, IEEESH DV IFEUEEDFELER SRR
ZEUT, PREBENRIEERDEHICHNEIABMEDEEZERND &I, ERNSRMREEZEL.

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.

BEOHRA

FRIEERE (FIEEHE - BHEEHE). AB7 RNA F—HEFEDEHRICKIY .. ERNDEE - FHFTHEEICTERET. %R, BE
ENT—VERET B,

B2 5NEBRINEMERFET— =, JIFIEEEDE & (I3FTT D,

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

FH - #H5AS

IRICERET DHNBZFTEEREI D ENEFRLL

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

BhERIE

BICRRL

N/A

BHEICEHY BHEEE
EFIREDIEHEDIE RIS,

Follow suggestions of the direct instructors.

SEZ(ICHY DHEEE

BICRRL

N/A

ERKEIE

BICE MRS CERRICREI D EICLY ., ESFTORVDIZ 1 =257—r 3y, BLERETEIZDIFRMAE - SHEEAD
MERRRVZ COFRAEEFZRE I DD, TNOSNEEMZRHT D,

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.

REDFHmE (EBHEEER. FEL R— MEDEY) b LU THEESE

SIRADEX Y A PHBICE DT, JFEREDEEHEE 100 =imm T1T 5.

S ENBFEERLTHY, HOIIMRMER S (100 sims) HY90 =Lk

A ERBEFREERLTHY, HDOIIMRMERTS (100 sims) HY80 =Lk

B:ERBEREEERL THY, MDOIIFERRHER (100 =ims) A 70 |k

C: EHEFEERLTHY, HOIIMRMERTES (100 sims) HY60 =Ll E

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).
EHAEER

SAERHARIH I XA B TR

None during exam period
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Have enough communication with your academic supervisor about the contents and progress.

DITIVALR=Y
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AT4 A7 IT—

FEEHENX—ILHDVWIEREICTEENIGT S

Contact to your academic supervisor (via mail or visit his/her office) per necessary
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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
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Advanced Biotechnology 2 presents a study of life science based on biology, chemistry, and material engineering, with
special emphasis on cutting-edge technology and theory of life engineering.
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SHERE (55 13~16 @)

5513 [E: BCHBRME & AR
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BREEHEENTRICRDIFEIE, Google Classroom £z [FHFEERY AT LKL UBHULET,

Sachiko Yoshida (Weeks 1~4)

Week 1 Function and diversity of physiological materials.
Week 2 Information transmission between neurons.

Week 3 Brain function and neuronal circuit.

Week 4 Engineering for neural dynamics up-to date.

Rika Numano (Weeks 5~8)

Week 5 The basic molecular biology
Week 6 Genome science

Week 7 recent scientific topic
Week 8 recent scientific topic

Yuu Hirose (Weeks 9~12)

Week 9 Topics in Photobiology
Week 10 Topics in photobiology
Week 11 Topics in Photobiology
Week 12 Topics in photobiology

Eri Yoshida (Weeks 13~16)
Week 13 Molecular self-assembly and living tissue




Week 14 Nanotechnology based on molecular self-assembly
Week 15 Design and functionalization of supramolecules
Week 16 Function control of supramolecules

Due to changes in the standards for activities to prevent the spread of COVID-19 infection at Toyohashi University of
Technology, there may be changes in the class content and grade evaluation method.
When the class form changes, you will be notified from Google Classroom or the Academic Affairs Information System.

¥y - #HAE
BOIDBERNTEEE T 2L EEIORAEINABRICDOVTHRIZEEZSRATEIT D&,
FE 904 - EH 0 2

EERERHE Google Classroom [CHBRT BICIRTRT D (HHETF).

EHERHE Google Classroom [T D CBEFFIUE).
ERENIBEOOEETRERIT D (LER).

EERERIL Google Classroom TR % (FHEKBE),

You are strongly recommended to review the lessons at home.
Preparation (90 min) and review (90 min) of the lesson

View Google Classroom (Sachiko Yoshida).

Prints are available from Google Classroom (Rika Numano).

Lecture handouts will be distributed in each class. (Yuu Hirose)
Class materials are available from Google Classroom (Eri Yoshida).

BhERIE

BLFIE, DFEYEI], 2FEYEIL, SERFERZES 1, 1, BERTIEESR

genetic engineering, Molecular biology I, Molecular biology II, Advanced bioregulation science I, II, Advanced Organic
Material Chemistry

BHEICEHY BHEEE

WEIZIGU T, BNZERMITD &N B D,
No textbook is needed.

SEZICHY DHEEE

BICRRL

N/A

ERKEIE

DD FEYFNGRE Z H EFNZERWZREGERIRRDIERR

DEHDINA AT /AT —DIEfR
3)EARBECHEBMEIC DV T OEARB AN, & FBA7
HBEFEGEFICED<KBOYFDHREFEDER

Advanced Biotechnology 2 covers molecular biology, biotechnology, and polymer engineering. After completing the course,
students will be able to:

(1) Explain various life phenomena based on molecular biology.

(2) Understand cutting-edge biotechnology.

(3) Understand molecular self-assembly in living bodies.

(4) Design supramolecules using the controlled/living polymerization technique.

REDFHE (B EEER. FEL R— MEDEY) S LU THEESE

FHRUHEDFELR— b~ (FHEFE+BE+LE+ 5% OBBICEDE. T LD ICHREZTHET 5.
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Grading:

Assignments = 100%

Evaluating:

S: Total score of assignments = 90
A: 80 Total score < 90

B: 70 Total score < 80

C: 60 = Total score < 70

D: Total score < 60
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Sl #T7 HEEBRT Y302 A#E5106. X—IL 7 FL X : syoshida@tut. jp
BE FME G604 =, RE6902. X—JL7 KL X : numano@chem. tut. ac. jp
L#E B, G507 =. AR 6906, X—JUF7 KL X : hirose@chem. tut. ac. jp
EH BE B-503 E. AR 6814, X—JU77 RL X :yoshida.eri.gu@tut. jp
Sachiko Yoshida Room : CER302, ex : 5106, E-mail : syoshida@tut. jp

Rika Numano Room : G-604, ex : 6902, E-mail : numano@chem. tut.ac. jp

Yu Hirose Room : G-507, ex : 6906, E-mail : hirose@chem. tut.ac. jp

Eri Yoshida Room :B-503, ex : 6814, E-mail : yoshida.eri.gu@tut. jp
JITIWALR—=Y
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Anytime
Contact by e-mail.
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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—J—Fr
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gene. genome. non-linear reaction. differentiation. neuron. cytoskeleton. RNA. Self-assembly, Nanotechnology




(D34030070) > Fiaedb45sm I [Advanced Molecular Function Chemistry 2]

ISR ES € DFHee 45 O [Advanced Molecular Function Chemistry 2]

BREIEIRS D34030070 X9 IGRMEE - £@mE | ERUEA =R
K

i % EBEFR 7K 3~3 BAfTTER 2

BB e AERTEMERHE R HARE WRER 1~

B SIS - EHRTEEK BEEREER D1

BUE[O—-—VFR FE L, BF X5h 7l B TERO Ryugo, SAITO Yoshihiro, ARAKAWA Yuki
&c]

AV CHE_D0C72222

BREDBIE

Objectives of this class is to obtain the in-depth understanding of selected one of the topics in chemistry

BEDORE

The students should select one of the following teachers based on the contents, contact the teacher and follow his
instructions.

[1] Molecular interaction and assembly are key factors for the understanding of the function of biomolecules. This class
covers the fundamental and advanced topics of assembly and functions of biomolecules, e.g. proteins, Llipids and
nucleotides, and related experimental techniques. Submission of a report regarding a chapter of the reference book and a
related current research is required. (by R. Tero).

1st week: Fundamental concepts of surface and interface (1)

2nd week: Fundamental concepts of surface and interface (2)

3rd week: Surface energy and interface energy (1)

4th week: Surface energy and interface energy (2)

5th week: Amphiphilic molecules and their assembly (1)

6th week: Amphiphilic molecules and their assembly (2)

Tth week: Hydrophilicity of surfaces (1)

8th week: Hydrophilicity of surfaces (2)

9th week: Electrostatic interaction in electrolyte solutions (1)

10th week: Electrostatic interaction in electrolyte solutions (2)

11th week: Dispersion interaction (1)

12th week: Dispersion interaction (2)

13th week: Colloid and interfaces in industry and biological systems (1)
14th week: Colloid and interfaces in industry and biological systems (2)
15th week: Recent progress in surface and interface sciences

[2] Miniaturization and automation of the whole separation instruments have been one of the most important projects in
separation science, because of the increasing requirements for recent separation systems, such as selective/specific
detection with high sensitivities, high throughput processing, as well as an environmentally-friendly feature of the
systems. On the basis of the above concept, miniaturized sample preparation and separation techniques will be discussed
along with the effective coupling of these techniques. Submission of a comprehensive report regarding these topics is
required. The lecture schedule, including face-to-face or on-demand learning, will be decided on the basis of the
interview. (by Y. Saito)

1st week: Fundamentals of separation science, Part 1

2nd week: Fundamentals of separation science, Part 2

3rd week: Fundamentals of separation science, Part 3

4th week: Fundamentals of liquid phase separation methods

5th week: Miniaturization of liquid phase separation methods
6th week: Applications of liquid phase separation methods

Tth week: Fundamentals of gas phase separation methods

8th week: Miniaturization of gas phase separation methods

9th week: Applications of gas phase separation methods

10th week: Fundamentals of sample preparation techniques

11th week: Miniaturization of sample preparation techniques
12th week: Applications of sample preparation techniques

13th week: Applications of miniaturized sample preparation techniques
14th week: Miniaturization of modern separation methods, Part 1
15th week: Miniaturization of modern separation methods, Part 2

[3] Molecular and higher structures are key factors for understanding the function of liquid crystal materials. This
course covers fundamentals and advanced topics of liquid crystals. Giving the presentation regarding the state of art
researches on fundamental and application of the liquid crystal materials is required. (by Y. Arakawa)




Week 1 Basic concept of liquid crystals

Week 2 Basic concept of liquid crystals

Week 3 Types of liquid crystal phases

Week 4 Types of Lliquid crystal phases

Week 5 Structures and synthesis of liquid crystal molecules
Week 6 Structures and synthesis of liquid crystal molecules
Week 7 Structures and synthesis of liquid crystal polymers
Week 8 Structures and synthesis of liquid crystal polymers
Week 9 High performance liquid crystal molecules

Week 10 High performance liquid crystal polymers

Week 11 Functional liquid crystal molecules

Week 12 Functional liquid crystal polymers

Week 13 Application of liquid crystal materials

Week 14 Application of liquid crystal materials

Week 15 Exercise

xkk

If there is any changes in the class schedule, we will inform you on Google Classroom or KYOMU JOHO SYSTEM.

FH - #885AT

BEOTEEERZZTNETNINEITOC &,

Review each lecture and prepare for the next class with reference to the textbook for around 90 minutes each.
BhERE

N/A

BHEICRHY DHEEE

Related materials will be provided.

SEE1 £z Compendium of Surface and Interface Analysis ISBN

=52 The Surface Science | HihRrtt Springer HhRE 2018
Society of Japan

SEE(ICHY HEEE

#1 is available in the university library

(R. Tero)

ERBRR

To obtain the in-depth understanding of topic relevant to Enviromental and Life Science

FREDEHTEE(BEIAR. REL K- FEDES) S S UTHEESE

L LIR—hETFLEDT—U3v0BE (1 00ER) CTHHET 5,
FHAELE : TEED &L D ICHRIEZEFHET .

S ERBFRETRISERLTEY, MO 100 =iER) Y90 =M E

A ERBRETZISERLTEY, MDOEER 100 =iER) HY80 mEE

B ERBRELERLTHY, HDOHEER (100 =iEs) M 70 "Ll E
C:EZRBFENRUERLTHY, NMOFR (100 /iEs) 60 U E

The evaluation will be made based on the score of the report and presentation.

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

A: Achieved almost all of goals and obtained total points of exam and reports, 80 or higher (out of 100 points).
B: Achieved majority of goals and obtained total points of exam and reports, 70 or higher (out of 100 points).
C: Achieved most of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).
EHIER

ZDfth

Other

REHRABREFH
N/A

Zfth

Y.Saito: room (B-402), e-mail (saito@tut.jp), phone: 6803
R.Tero: room (G-402), e-mail (tero@tut.jp), phone: 6917

Y. Arakawa: room (G-503), e-mail (arakawa@tut.jp), phone: 6913

JITIWALR—=Y
N/A

AI74A7T—

Anytime if available, however, an appointment by e-mail is strongly recommended
23 - FEIEBEE O




ISFMEE - £ T FER</B>
(C) BERNH#EREH - RRNISEATE SRE - AliED
ISFRMEE - EMTES LU EOEESFICHET SRERIHEREEL, TNOZLERICERNISER S BIMRRRAERERST
52 ET, REBROIZHOBANGEMZAIEL, RETEDRAZHICOIT TS,
(E) BHROEMPHIREDE(LICHN T SRFD & FEFE S
#HE, BE, RMEOEEOFEZHERL, LECHOEE> TARNICFHEUVFEE T 2NZEHICDOI 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—J—Fr

ISR




(D34030100) 5EimibF ErissmlAdvanced Chemical Technology]

ISIEEAES € et RS s [Advanced Chemical Technology]
BEEIES D34030100 X5 [GAMEE - £d7 | BEIRNS IR
BK
BHEAFHA 3 REER K2~2 L==TivE-34 2
BHEEFERE AERTEMRRHELRERFE RRFR 1~
BHEEFER G - &R TFEEFK BHEEEER D1
EHHE[O0—VFRE] WA BBEZ, KI§ £, /O EX, B FI8I MATSUMOTO Akihiko, MIZUSHIMA Takanori,
OGUCHI Tatsuo, TAKASHIMA Kazunori
e AU PV CHE_D0C72222
BREDBIE

YEEES LUERLEE, EXEEFZEREUT, BREEIFICHEEINIEEREMNEERET D,
This course aims to fundamental understanding of state-of-art technologies for environmental protection and
restoration on the basis of physical and inorganic chemistry

BERONE

D) BREFICBEESNSREREINICET 2YIREFE JUERKIEE, EXEE.
2) ISAEE - £ TFICEAT 25U DA E.

3) SIRATRAMTO ISR,

FENE :
REHBE TR S WAICHIS SREDEHR.

EmE
REEEARITT, BRENSO+5HER,

XBEARS LUBBOHBECEENEL ZEANRHBYET,
KISERBFRENZTE(L0D5E(E, GoogleClassroom Rz IFBFEBEHR Y AT LKIVBHIULET,

The following articles will be commentated in the class.

1. Physical chemistry, inorganic chemistry, and electronic chemistry for the understanding of state-of-art technologies
used in environmental protection and/or restoration

(1) Physical chemistry and colloid & interface science [A. Matsumoto] (weeks 1 and 2)

(2) Inorganic chemistry and catalysis chemistry [T. Mizushimal (weeks 3 and 4)

(3) Reaction mechanism of combustion in internal-combustion engines [T. Oguchil (weeksb and 6)

(4) Electromagnetism, Plasma physics, Plasma chemistry  [K. Takashimal (weeks 7 and 8)

2. The features of the techniques used in environmental protection and restoration
(1) Adsorption and separation technology [A. Matsumotol] (weeks 9 and 10)

(2) Catalysis technology [T. Mizushimal (weeks 11 and 12)

(3) Combustion control of fuels [T. Oguchil (weeks 13 and 14)

(4) Plasma processes [K. Takashimal (weeks 15 and 16)

3. A practical example of the techniques
[ALl instructors] (week 17)

xIn 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.

38 - mEAE
BAHEDERICEL, FB 004), B 04) 2F52L.

90 minute preparation and 90 minute reviewal are required according to the advice of each professor

BhERE
FRL AN OMELEZ, IR F. RERE, EREFITFICINA, BIfifRECHS T AERBEEELTVSIENERLL

Basic understanding on physical chemistry and inorganic chemitry is essential.
BRIBICRAY 2HREE

BRE L

SENE - Xk | BEPISEERT

Reference handouts will be provided in the class
SEEICRAT SHRSEE

BT

N/A

ERER




SIRRIERMDIRIA. BRER. SLURENEAEERET D,

To understand state-of-art technologies for environmental protection.

REDFHIE (BHEEER. FEL R— MEDED) H LU THmESE

LiR—bk50%, S525NEREICETZ SILEYT—23) - T4RAYI3 D 50%, EDEGTHRENICEHMET 3,
i

SIERBEBEEZINTGERL THY, NMOMETHMMOSER (100 siE=) M 90 mLlE

A ERRBIRZE 80%EKL THY, I OMETHBEDE/R (100 /ER) 1180 L

B : ERBEE T0%:ER L THY, M ORETHmDE=R (100 /i) M 70 = E

C 1 ERBEIREZ 60%EKRL THY, I OMETHBEDER (100 /ER) N 60 R E

50 % Homework report and 50 % presentation and discussion on an assignment.

[Evaluation basis] Students who attend all classes will be able to take mid-term and final exams.

The grade point will be evaluated based on the average point of the two exams as follows:

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

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

: Achieved 70 % of goals and obtained total points of exam and reports, 70 or higher (out of 100 points).
: Achieved 60 % of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).

w

o W >

EHAEER
ZDfth
Other
EHIARRGE
L= AN

N/A

FDfth

BICRRL

N/A
JDITIVALNR—=T
L= AN

N/A

F74 A7 IT—
MREBEZFINDFEZICA—NNZFICKYERIGERT D EMNEFLL.
Booking required in advance
¥H - HEIEBEZOMD
IGREE - £ TIHFHEK
(C) BERIHZMEN - REMISTERTSEREN - BliEN
ISR - £ TES LV EORENTFICAT S EERMBZEZEEL, TNOELEEICAEMMNISEES BMAER A ERERSET
3_&T,
(E) HOEMCHEREDZEICHT 2FEFR L EFHENFEEN
e, ®BE, BIMEOZICOABZEKL, EEICHIZ> TEEMNICGHBEILFE I NEZHICDIT TS,

IGRMEE - £ TFEER</B>

(C) BERIHZMEN - REMISTERTS3XEEN - BliEN
IGFREE - £ TES LV ZORESTICATI25ERIBEEEL, TNOELEHEICEHNIOEES B MAERAEREREST
B ET, FREBADEZHOHENGHEINZEIEL, EBRTI28ENEHICDITTLS,

(E) =HOEMCHERIEDEICHT 2FEF L EFHENFEEN
e, BE, EREOREOARBEEEKRL, £ECHE> TEBRNICHREUFE T IEAEFICDF TS,
Graduate Program of Applied Chemistry and Life Science for Doctoral Degree

(C) Practical and creative skills to utilize advanced knowledge in an integrated and constructive manner
Have the ability to create imaginative technology to solve problems and put them into practice through learning, by
experience, methodologies for research and development on the basis of the integration of extensive knowledge about
applied chemistry, life science and their related fields

(E) Inquisitive outlook and skills for continuous learning in response to state-of-the-art technology and changes in the
social environment
Have the ability to explore the nature of changes in society, environment and technology and tovoluntarily make plans
and learn throughout one’s life

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—J—Fr
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(D35010010)3B2E - #Br R T L2455 EREE I [Special Seminar on Architecture and Civil Engineering 1]

BE&A[ZEA] B - #MHYRT LR RIERE I [Special Seminar on Architecture and Civil Engineering
1]
BFEIEIES D35010010 X453 BE-HHIUR | BIRWE WMiE
T LAFEK
BEE] BE RERBFR & B3N 4
B e AERTEMERHE TR HARE WRER 1~
Bt BE - #HmY AT LFEK BEBEER D1
UM E[O0—VFFRC] S 5 R¥FEZES Skei kyomu Iin-S
FoONIUDT ARC_DOC71010
BEDEE

BEE - #M Y AT LFICE T RIS E XE T E LU TEU. MR TREAZRE LT 5,
Learn the latest technology through the literature on architecture and urban systems science, and improve the research
ability to perform.

BEOHRA

ZEDMARICAHAT 2RMOMRANEEZHEICIRTEL. ABREZEYICERL THRKRT D, TNEEUTEZEDMEDMEMITET D&
HIZ. HAEARABD—BOREZRS,

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.

¥ - 8RS
BREZABREZET TS, MBORBICDWTTFR M EESE(CTFELTLBIE,

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

BEhER A
BHPEICHVANESZ &,

BHECHI 2RESE
BHEICHVANESZ &,

SEEZ(ICEYTSHEEE
L= AN

N/A

ERBRR

BRI OMEREDAR T ETICEHEHR L. JIEBERESFLMNTE S,

AR (EXEED) ZIERTT %,

Understand the contents of the latest research papers and debate with supervisor.
Create a research paper (including English).

BARDSHME (EHAERER. SEREL R— M EDED) H L UTHmESE

RIMDOARRX S FUCBCOHEABDEAAE. BEADLE. SHADSMOKRTFRE EHRENICTHET 5.

Evaluation is based on research papers, description about their research contents, the way to answer the questions, etc.
EHIER

SAEREARIARC [E B TR

None during exam period

EHAE BT

AN

N/A

Zfth
EHREHEICHVWEDE 3 &,
DIIALR—Y

http://www. ace. tut. ac. jp/
74 RA7T—
BFEEHE(CHVWEDLESRC &,

FE - HEIERFR OIS

B - Y AT LAFER</B>

(C) BERIHEEMRAN - RENISEATI XKD - BhEh

BE - MY AT LARES LUZOEESHICEAT 25ERIHEBEL, TNOZLERICEENISEES BMERRAERERS
TBET, FEBEORHOHEINGREMZENEL, RE TS NZEEICDIHF TS,

(D) 7O—NIISEETED A1 5—r3avh

JO0—/NVIZELT DHEMEZZFEICF—LE UV THALV TRYEDHT, BS5NDEZ PHRRENRNICKE - HEITDHII1=
T—avhe, )= —EUTF—LDBEIEERICTFS TEDEVEEANZEICDIHF TS,

(E) SFOEMIPHEIFIEDOZICXTT DR ERHENFEE S

HE, BE, ENEOZOARBEERL, £EICHEZ> TEENICEHBEUEE T IRENEZICDFT TS,




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—J—Fr




(D35010020) 3L - #Br R T L P 4 RIEREE I [Special Seminar on Architecture and Civil Engineering 2]

BE&A[ZEA] B - #MHYRT LR RIERE O [Special Seminar on Architecture and Civil Engineering
2]
BFEIEIES D35010020 X453 BE-HHIUR | BIRWE WMiE
T LAFEK
BEE] BE RERBFR & B3N 1
B e AERTEMERHE TR HARE WRER 2~
Bt BE - #HmY AT LFEK BEBEER D2
UM E[O0—VFFRC] S 5 R¥FEZES Skei kyomu Iin-S
FoONIUDT ARC_DOC71010
BEDEE

BEE - #M Y AT LFICE T RIS E XE T E LU TEU. MR TREAZRE LT 5,
Learn the latest technology through the literature on architecture and urban systems science, and improve the research
ability to perform.

BEDORE

ZEDMREICAT 2RMDOMRANEEZHEICRTEL. ABREZEYICERL THRRT D, TNEEBEUTZEDMEDMEMITET D&
H(Z, AERABO—BOEEEZND,

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.

¥y . #HAE
BREZEABREZEE TS, MEORBICDWTTFRMNEESE(CTFELTLDIE,

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

BEhER A
BHPEICHVANESZ &,

BHECHI 2RESE
BHEICHVANESZ &,

SEEZ(ICEYTSHEEE
L= AN

N/A

ERBRR

BRI OMEREDAR T ETICEHEHR L. JIEBERESFLMNTE S,

AR (EXEED) ZIERTT %,

Understand the contents of the latest research papers and debate with supervisor.
Create a research paper (including English).

BARDSHME (EHAERER. SEREL R— M EDED) H L UTHmESE

RIMDOARRX S FUCBCOHEABDEAAE. BEADLE. SHADSMOKRTFRE EHRENICTHET 5.

Evaluation is based on research papers, description about their research contents, the way to answer the questions, etc.
EHIER

SAEREARIARC [E B TR

None during exam period

EHA R
AN

N/A

it
EHREHEICHVWEDE S &,
DIIVALR—T
http://www. ace. tut. ac. jp/

AIT1 A7 T—
BEEHBICHWEDES &,

FE - HEIERREOMIG

B - B AT LAFER</B>

(C) BERIHEHMAN - RENISERTI 2K - Bt

BE - MY AT LARES LUZOEESHICEAT 25ERIHEBEL, TNOSZLERICEENISEES B MERRAERERS
TBET, FEBEORHOMEINGREMZENEL, RE TSN ZEHICDIHT TS,

(D) 7O0—NNVICERETEZ A1y —v3avh

JO0—/NVVIZELT BHEMEZZFEICF—LE UV THALV TRYEDHT, BS5NDEZ PHRREDRNICKE - HEITHII1=
T—3avhE, )= —EUTF—LDBIEERICTESTEDEVEEANZEICDIHF TS,

(E) SFOEMrCHIBREOZRLICTT IR EFHENFEE N

HE, BE, EEOZOARBEERL, £EICOEZ> TERENICEHEUEE T RRENEFICDIT TS,




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—J—Fr
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(D35010030)#8 & sEIS AT FRSeminar on Interdisciplinary Research]

ISR ES € SrEEm R [Seminar on Interdisciplinary Research]
BEEIES D35010030 X5 BE - #MmUR | BIRN WME
T LFER
BHEAFHA 3 REER A3~3 L==TivE-34 1
BHEEFERE AERTEMRRHELRERFE RRFR 1~
BHEEFER BE - #HY R T LAFEFK BEBEER D1
BEYUHB[O—VYFREL] S b REFERE, YHBLTERRIRER, EFHEIFTvU7PHEL Y —%E Skei kyomu Tin-S,
kyoumu iinkai fukuiintyou
e AU PV COM_D0OC71010
BREDBIE

BIRERE1 FXFE (4 BAS), BXREFE2FRFE (4 A, 10 BAR) ITHULT. #E5TEEIT IHEREICKRHSNS
SURTPITIWRFIVOEEMZEREL. FEROF+ U 7EREZ. BIRPFEICSITIMRERTEAA—ITED, F=. BD
DB EMBEROELTFZEICHETHMNUPITLEHRATZI_ET, FLEYT—IarveghortEERY, £z, MOEFIDEFORR
EB3EFTREVEEROIHEGHNIOEES E M ERRENEFICDITTE S,

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

To give first-year doctoral students (admitted in April) and second-year doctoral students (admitted in April and
October) an understanding of the importance of transferable skills required of researchers who will be working in
society, and to give them an image of research life in the doctoral program with a view to their future careers.

By having doctoral course students of Tst and 2nd year explain their research in easy-to-understand English to doctoral
students from other majors all together, they can improve their presentation skills and gain knowledge in other
specialized fields. To help students acquire research and development skills that link a wide range of knowledge.

By having doctoral course students of 2nd year explain their research in easy-to-understand English to doctoral students
from other majors all together, they can improve their presentation skills and gain knowledge in other specialized
fields. To help students acquire research and development skills that link a wide range of knowledge.

BEOHNE

BEEEREEZERICL D [EAHEEMTNR] OEEMESICEAT ATV RAMY I RZE R HAT 2D TEHEEITHRICHREEL
TH<I &,

F10E: Fv UPHBEFRHER (FSVXT73TIVAFIVOEEN. PROG M BFERITEU TR, BARCFEERE)
F2B~5%150E: 1IVIC3~4BOFEN, BOSNREL TVSARRE, BETIMRIFOERVREZ 2 (A4) E2E
DLIAENT=iRA U ERY, Fa1—rUPIVREIC 15 DEEORBZENT THRK - SALRZE, RREOHAANBHICDOLTE
FROBLIFEE 10 DIEREE

Students must watch an on-demand guidance on the implementation outline of “Seminar on Interdisciplinary Research”
given by the Vice-Chairman of the Educational Affairs Committee before “Week 1”7 .

Week 1: Lectures on career education (including importance of transferable skills, understanding Japanese companies for
international students, etc.)

Week 2-15: Presentations
374 students will each give a 15-minute presentation (background and issues of research field and content of research)
followed by a 10-minute question and answer period.

Y - #EAE
BEEENBZEE IS LIS, REOABICDOLWTFELTLKD I L,

Review each lecture and prepare for the next class

BERIE

YUYEROEIBERE LU BEHEHE
HRIEBICHAT SHEEE

BICRU

N/A

SEEICRAT SHREE

LN

N/A

ERKEIE
BOOMBEEMBEROELIZEICHOMNIPTEHRAT I ENTES. TH5ICBDDEFMNDLVEEF DR ZE BHEEY HEE S B TH
RHRES R OBNZEHICDITS.

The purpose of this class is to recognize how interdisciplinary-based research provides important knowledge and insight
into complex problems and issues and also appreciate the unique advantages of integrative research and learning
RABEDHIE (EHAEAER. FREL R— MEDED) H LU THEEE




BEERBINSFERRNS, 1HULERRL, RRSNEMARRBEBIOMREOER] ZREELT, 18 (A4) BED
LiR— b Z%BIEEREITIREL, TOLR—MIXVIEEHEIHRENICHETY 5.

S: 90 mEAL, A:80 =LALE, B:70 AL, C:60 mEAE
Students will write a report approximately one page (A4) in length on the connection between the research covered in at

least one of the presentations that week and their own research and submit the report to the supervisor each week
The supervisor will make a comprehensive judgment based on the reports

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

EHAEAER

L R— ~T5EhE
By Report
EHAEREEH
BCHL

N/A

Z0ft
BRHELHE

TJIIWVALR—=Y

BICRRL

N/A

74 RA7T—
BEERBHOEZRNE ik
Before /after the class

FE - HEEERRE O

B - #H Y RT LFER</B>

(C) BELRHEERAN - RENICERATESXRES - gD
BE - BHTYRTLAES LU EORENTICRT 2RERMEZERRF/L, TNOSELRERICERNICERS BIMEREAERERS
IBIET, RERBRDLHDHRINSEMZAEL, RETESRNZFICDOIT TS,

(D) 70-NIVICERETESIZI2=27—23U7

JO0—-NIVICZZEET SHEMMER BREICF—LE UL THRAL TIRYBTHT, BSDEZACHRRERNICKE - #EIHI1I12
T—avhE, U= UTTF-—LDERERICTES TESRVEAZRICDOIT TS,

(E) BHOBEMPHIREDELICHNT SIRFD & FHHFE S
HE, BR, RiNEFEOEOABERRKL, £EICHIZ> TERENICGHEUFEE T SENZEHICDIT TS,

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—J—Fr




(D35020030) 7 x O—2w RFEME [ Internship for fellowshipl

ISIEEAES € JxO—w JEFEIE Internship for fellowship]

ERSIES D35020030 X4 BE - HHUR | BIRYI BINME
T LEHY

EEa BE SR & BAQTER 2

FEEHSE RERTFMERHE TSR WRER 2~

FHEEHR B - HH Y AT LAFER RSB D2

PuRE[O—YFRE] SSR¥IEES, llim BA4E Skei kyomu Iin-S, KAWABATA Akio
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BEOBIZ

HECEERENMIZ 2EBICANSUZREICRY . TORREBELCOHICRY REHD I EICEO T, KilFENERT SHREE
([CHHDESRELOEREREEIERL, HEEDTENQCERETILHICEASNLHR T THEREEZREH LITIRITAHZEHIC
fFETE 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. Acauire
the execution skill to complete the mission under various limitation to solve the various problems in engineering way
BEOHRA

CORBTIE. EBICAIGUZREICRYBETHRE ST 3.

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

FH - #885AS

BOIDIZEATZET T2 EEIC, RBAOHBICDVWTETFRA MOEHENESE(CTFIEETO_L.
BhERE

REFETESULRBELHK

BHEICRHY DHEEEE

BRE FFICEL

SEME | FFICEL

SEEICHI SHRER

ERBR
HREBRCHZET LGNS, EHICANSUZRECRYBTCRAZRICE TS, Kfz. BRORYKREHPREICOVTE, BWATH
LEITEZENTEDLIICT B,

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

REDFHmE (EHEEER. FEL R— MEDEY) b LU THEESE

EENCEL TOLR— ~DRES FULHARKE TOFRRKRERD TS,

Evaluation is based on the report of activities and presentation.

EHAEER
LiR— b CTEHE
By Report
EHAE BT

Z0ft
BHE TR D.

JIIWALR=Y
BHETERS.
http://www. ace. tut.ac. jp/
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23 - FEZEIZEE O
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S5(ICBhEDH 21ER

(D8) BENFICEITIEHLOMBEEZERL. HENERT DFMWFHEDOT T, F—LDOHTHE - HEL. SHEEEESH CGEY
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() ERACHBWTERETSSREN - IZ1=25—2Y3vh

BEEDSHDIER

(D4) BEHROEE. BEEEICEO 2 RBIREMIEDS SUHSHREI0H NS T E OBREER T 2 ERHEE
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HICRENH ZIEE

(D4) HEEBTRICRHTIEHFLOBBEERL, HHNREOTCEYICHISTESZVRIX U MNEFT D EERIEMFEELTD
FEEHICDOIT3

(D5) HAEBTZ(CRITIREICHULT, BEHOAVN—TERINLETF—LTRYEG, F—LEUTEEEERTDIENDTE
DERMENEHNRMTEE UTOREEZSICDITS

BEENHZEE
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(C) BEREEMAN - RENIOERATE XK - BlEN

BE - BHYRTLAESIUCZORESTFICRT 2RERMHEZEBR/L, TNOSELRERICERNICER S BIMEREAERERS
IBIET, REBROLHDBRINSEMZENEL, RETEDRNZFICDIFTS,

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—0—F

b
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T LFER
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BREDEIZE

BYOMERETIC S DIRE AT E ZNE AV EMEREEEIC DV TESR
Learn about a vibration analysis technology in seismic design of building and seismic design method
BEDORE

1-2:8f. 1 BEHEY X T LDHRED

3-458. EMHERERNT. BEEYE

5-68. ZEHERER. EREHT

T-8 B[, INEANRD IV

9:EH. HEBMIEISEERT

10:88. Fmigritis

1158, RETASMEEE)

12~1338. IRIF—EDEK

14~15:8, [RFEETEDER

1-2 weeks, Vibration of one degree of freedom system

3-4 weeks, Elastic seismic response analysis, numerical integration method
5-6 weeks, Multi-degree-of-freedom system of vibration, Eigen value analysis
7-8 weeks, Response spectrum

9 week, Elastic-plastic seismic response analysis

10 week, Equivalent linearization method

11 week, Design input ground motion

12-13 weeks, Basic of the energy method

14-15 weeks, Basic of the limit strength calculation

TE - #E8RR

RERE

S CORENFEEONE

HHEICHT SHEER

SR &S BT EBERRT ISBN
EEA SRR EEZREEE AR

SEEIHT SMFR

EREE

REIFETOEREER. BSMOIRIBTICE D <ERENAICDOVWTIERET 5,
Understand the background and theory of vibration analysis and the design method of the structure based on vibration
analysis.

BB EHIE(EHAERR. RELKR— M EDES) H LUTHRESE
LiR—BMICKYUEHEL., 55 U EEERET D,

EHEER

LiR— b CTEHE

By Report

EHAEBREEH

Assessment :

Grade is evaluated based on the report in fall semester 1(50%), and the report and exam in fall semester 2(50%).
Grading :

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

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

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

ZDfth

tsaito@ace. tut.ac. jp D8 F : 80 55=F)

matsui@ace. tut.ac. jp (D8 F : 80 75=E)

DITIVALNR—T
http://www. rc. ace. tut.ac. jp/tsaito/index. html (Fik)




http://www. rc. ace. tut. ac. jp/matsui/index. html (¥a3f)
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BiEH 13:00~14:30(X5%)
7KB2H 15:00~17:30(#F)
FT - FEEEEEE DX

BE - HYRT LFHFR</B>

(C) BERNH#EZREH - RRNISEATS 3RKH - AliED
BE - BHYRTLARESUEOEESFICHY RELMBEBEEL, TNOZLERICERNISESES B MARRAERENS
TBIET, RERRDLHDHEINSKINZANEL, RETEBRNZEFICDII TS,

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—J—F
IRENRAT
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ELHE[O0—VFREE] Bk K, BE HE=7F FUJITA Daisuke, KAMEYA Emiko
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BREDEIZE

BIERERHEFE(TROOSND, PEIE. FE. 2EEH. SSICECARHAZRHET 260, SHEEDODMERBTEEZELANS
BREINS, BERUT—FXV Y ROB/ZENET 5,

The objective is to acquire advanced research methods that take into account the students’ research content in order to
cultivate the planning, research, and analytical skills required of doctoral students, as well as the ability to apply
and develop these skills

REORE
12950714 TRDERE U TERT 5.
RREERAEENALICE T DMTEROERAEE UTHRNGT —X (BHMEHRYX) ZRENS FLEYT—Y3V&ETITS,

BB 1o bO%0Y3y GEEROBNKRUFEDERA)
2:BE : BADIRFT—YREK

375:ER : ERlisE

688 : JOJLRLEa1—

793EE : @E5EE

1088 : 7OJ L RLE 21—

1171388 : @E5lEE

1488 : 95RLEa1—

1588 : A—F vl bEa— (NFEFER)

FEEDBRIEHSETFETHY . BADEBEICLVEEINDIZEENH D,

Conducted as an interactive lecture.

Students will research and write an effective case (case study paper) as a way to utilize research findings to improve
problem-solving skills

Week 1: Introduction (explanation of the purpose and methodology of the lecture)
Week 2: Presentation of each candidate’s topic

Week 375: Tutoring

Week 6: Progress review

Weeks 779: Tutoring

Week 10: Progress review

Week 11713: Tutoring

Week 14: Class Review

Week 15: Open review (public format)

The above schedule is only a schedule and is subject to change depending on the instructor’s availability

FE - #8RA

BICHITLU CREZRE UBIBMICES . MEFEICDVWTHARNTEZE 909)
To prepare for and review the lecture for around 90 minutes each.

BEERIE

LAY

N/ A

FHECHT DRESHE
FRE BERHI D

SEEICHT SHRER

ERBR

BESGTEERNAIEN SR<ATL, BN, BaNICERETINEES,

(N EBEHBEMEDLZHD ) T—F XV v ROERS.

QDIVSATORRETARAVYIVERBLT, BSEZDZEICLYERT D,

QIBETH A VERYERALGBERICOVT, BOOFEBHICIMA TENUADEFIRNSZRNZEERBL T, HETRIIDERY
HMHEBET D,

Cultivate the ability to deeply analyze architectural design from a theoretical aspect and to design concretely and
comprehensively

(1) Acquire research methods for advanced educational research

(2) To understand by thinking by oneself through class presentations and discussions.




(3) Acaquire information and knowledge useful in society through learning from experts in various fields surrounding
architectural design in addition to one’s own field

REDFHIE (BHEEER. FEL R— MEDED) H LU THmESE

SRREVERNETE

BFADREYIICDVWTHERERL., SEZBICERURNSRIBBRRE L TEEDH D,

HaE%

HEBERCORE 0%, FERRZ N, RET—XAZ %L, CNSOEETTIHMET 5.

Assignment Preparation Procedure

Each student will present his/her topic and summarize it as a final result, always implementing improvements

Grading Criteria

The total of 30% for the lecture, 30% for the presentation of the assignment, and 40% for the final case will be used
for evaluation.

EHAEER

SABREARIFRIC IE B ThR 0L

None during exam period

REHRASERETH

Z0ft

JITIVALR=Y

AIT1AT7I—

&0EH 12:00-13:00

Friday 12:00-13:00

FE - HEEBRE O

B - WY RT LFHK</B>

(C) BELIMFZRGN - RERNITERATESRES - BN
BE - NIRRT LAFE LU ZOEENTICHYT SRELNHEERL, TNSZLERICHERNICERE S BMEREDEREAS
TBIET, RERROLHDIHRINSKINZALEL, RETEBRNZEFICDI TS,

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——k
SRR, BRSNS, BERE
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BREDEIZE

EAREEBHT BEDICIE, BARREERL, THTIHNEEL 25, CORBOEMIE, MBIEERLC, HELHET
AT BRMELV, REEERT SHENEHIEIZ_ETHS.

In order to mitigate natural disasters, it is important to understand and predict natural phenomena. The objective of
this course is to learn techniques for predicting soil behavior and to acquire the ability to study the phenomena,
focusing on geotechnical disasters.

BEDOHE

TR s TRl 20 OFiiiaFE T D,

1 hERTREE)
2 =E

2 EE

3 HEEHFE

4 RORAZEEF)

ZHEFLER, B5TO0IS5IVIETY, HERRELR-—LEUTRYXESHT, BHT .

BREABRS FURBOTHEEICZEENE U DHENRHY F£T,
KISEERIRENTEIZRDHEE, GoogleClassroom £ IFEFEBEHRIY AT LKIVBHILET,
In order to estimation for the soil behaviors, the following matters are explained

1. Soil deformation behavior

Seepage Phenomenon

Consolidation

Geodynamics

Granular Material behavior

bl e N

Students are required to programming and submit a report on the calculation results

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 - #8RA
BLOEZEABRZETITDEEEIC, MEODRBICDVWTTFIAMNEESE(ICFEL LB E,
Review each lecture and prepare for the next class with reference to the textbook

BEERIE

Geologic hazard and mitigation planning
BHEICRHY BHEEE

LAY

none

SEEICHTSHERE

BT

N/A

EREE

hEEEEE THT SRMOEBEBELUREEEET 2HHEB3 &,

The goal to be achieved is understanding the estimation technology of soil behavior.

BABRDSHME (EHAERER. SEREL R— M EDED) H L UTHlESE

LIR—bEZFOTLYPY, BRGECIHET .
SIERBEREINGERLTHY, hOEEt=E (100 s5Es) A0 sl tE
A ERRBEEZE 00%ER L THY, NDEEE (100 =) M 80 =k
B ERKBIEE 80%ER L THY, hoEE = (100 sidsm) M 70 =l E
C: ERBEE 0% ERLTHY, hoasta (100 =is) 60 sk

Report and the presentation based on the report

S: Obtained total points, 90 or higher (out of 100 points).

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

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




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

EHAEER
LR— b~ TEHE
By Report

EHAEA BT

BT

N/A

FOfth

ERE : D-808, TEL : 0532-44-6849, E-mail: matsuda. tatsuya.mp@tut. jp
Room: D-808, TEL: 0532-44-6849, E-mail: matsuda. tatsuya.mp@tut. jp

DIIVALR—Y

https://www. geomech-lab-tut. org/

https://www. geomech-lab-tut. org/

74 RA7T—
FREREHDEZREEE, FEIE, e-mil FTHREZITSAHES.

Please contact us just after each class or make an appointment by e-mail.

FE - HEIERREOMIG

B - #H Y RT LFER</B>

(C) BELRIHERAN - RENICERATESXRES - BlEN

BE - BT TLAES LU EORENTFICRT 2RERMEZERRF/L, TNOSEZLREREICERNICERS BIMEREAERERS
IBIET, RERBRDLHDBRINSEMZAEL, RETESRNZFICDOII TS,

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—J—Fr
BARKE, HmBizssy, BT
Natural Disaster, Soil behavior, Numerical Analysis
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BREDEIZE

AL EEA, TRFa7U— (UKD, BR, BFCHIIKRREOTRR T, REAEFICOVWTLERSMREZERSL, BE
93.

FH L EERSRERN SN OEEEDERIEIC DV TEA.

T0EE - MEBEFRGEEN S TR F 17 ) —0EE - BEDREE KEIC DV TEAS.

Acquiring wide knowledge and information concerning on water environment for thesis work
T. Inoue: Studying chemical aspect of river and lake environment

S. Kato : Studying physical aspect of coastal, ocean & estuarine environment and disaster

REORE
(FFL):
TICHBBDRRICOVWTHER, BREITD.

1Al - EBRICH T SKEDEHAIFE (1)
2. Al - EBBICHS T BKEDOEHAFE (2)
3. A - HRBICH T BKEDFHEFE (1)
4. A - HRBICE 1T SKEDFHEFE (2)
5. | - HEREDRE - 818 (1)

6. A - HBREDRE - 818 (2)

1. SREMRICAITZEYHEA

(hngg)

BE ETF - IRF2T7)—ENEELT, UTORBICDOVWTHER - HRefTd
. VB - BR

RIEMEE KEORRK

BE - BE - IRF 27 )—ICBIT SRR DR
RIBREE B RADEY #7(1)

RIEHRE B KADERY #7 (2)

E=HEN (1)

EHEN Q)

A S o

GE®)
- BRIICEEDVWINADHEICTI VYU M ERD L.
- HEDIEFFIANEDZHENH .
T. Inoue:
Lecture and discussion about the environment of river and lake will be done.
1. Valuation method of river and lake water quality (1)
Valuation method of river and lake water quality (2)
Restoration of river and lake environment (1)
Restoration of river and lake environment (2)
Efforts for solving the problems

e

S. Kato:

Lecture and discussion about the following contents for coast, ocean and estuary will be done
1. Materials transport and circulation

Present situation of environmental problems and disaster

Influence of global warming on coast, ocean, and estuary

Efforts for environmental problem and disaster mitigation (1)

Efforts for environmental problem and disaster mitigation (2)

Case study (1)

Case study (2)

Sk w

(Attention)
- Contact either instructor in advance.
- There are cases where the order of instructors is changed.

TE - #BENE




FEUNRE LITD720), BRESOZEBEMZSEL, BERBICETZFE0 2E) £17\),
BHENBICAEATEZ0 2EE)ZITDI CEMNEFULL,
To prepare for and review the lecture for around 90 minutes each.

BEERIE

BICEL

N/A

BRIEICRAY 2HRSEE

BFICEL

GEEABICEDET, #E, ERZEHRTS.)
No specific textbook is used.

The resume or related handouts are distributed.

SEE(CHIIHEEE
BT
N/A

EKBIR

(1) 3A)IPOEBAIC B 1 DIRBERREE Z DRBRIKRICH T DIEEMNG T TO—FDAEICDOVWTERET 5.

() IRFa7)—ER, BEORE - KEORREETNICERT DHEMEICH T DYBENLR 7 TO—FDOHE HISERICDWT
B9 5.

(1) Understanding river and lake environmental problems and chemical approach to the solution

(2) Understanding a situation of coastal, ocean and estuarine environment and disaster, and counter-measurements for
related problems

FREDGHEE(REIAR. RELK— MEDES) S L UTHEESE
(FHER7TE)
LR—b - OFEEBEFCKI VRT3 (REE)

(FHEREZE)
LEERBROEREICOVLWTEHENTHEL, TOMIREzRKHECT 5.
90 UL EZE S, 80 mEAE 90 mRimZE A, T0 R L 80 RRiEZE B, 60 mUALT0 mKiEE C & 3.

<Evaluation method>
Evaluation is based primarily on reports given by each instructor (100 points).
Each report is evaluated by each instructor.

<Evaluation criteria>

The average of report scores is used as subject evaluation.

Grade, S: 90 or higher, A: 80 or higher to lower than 90, B: 70 or higher to lower than 80, C: 60 or higher to lower
than 170.

EHAEER
ZFDfth
Other

EHAE BT

BUHEICL>TERS. (LR—F, OEEM %)
Reports and/or oral examination by each instructor
The detail is decided by each instructor.

ZDfth

H.E: E2-101, inoue@ace. tut.ac. jp

fn@%: D-812, s-kato@ace. tut.ac. jp

T. Inoue : E2-101, inoue@ace. tut.ac.jp

S. Kato : D-812, s-kato@ace. tut.ac.jp

JIIWALR=Y

BT

N/A

FIT4 A7 IT—

FEokEER 12:30-13:10, 272U, X—IbE ULIIIEERIC 7 RERD L.

TNEE © FEREXIIS T D, 72720, X—IbE UL IIIRERICTRERD &

T. Inoue: Wednesday 12:30-13:10, or at any time (Make an appointment by e-mail or in class.)
S. Kato: At any time. (Make an appointment by email or in class.)

FE - ZEIERRE O

B3 - Y R T LFER</B>




(C) BERIHEEMAN - RENISERATE XK - BEN
BE - NIRRT LAFS LU ZOEENTICHY SBELHEERL, TNSELERICERNICERE S BRMERRENEREAS
TBIET, RERRDLHDHRINSKINZANEL, RETEBRNZFICDII TS,

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—J—Fr

KE, KIRE, S, A, EiE, TXFa27), BRKE, MEERE 88, £, HL E=EBERR

water quality, water environment, river, lake, coast, ocean, estuary, natural disaster, material dynamics, field
measurement, experiment
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i BE RERBFR & B3N 1

BB e AERTEMERHE R HARE RRFR 1~
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BREDEIZE

RIE. BF e OEEICLDHEEE, CNICHINT SEESMOEIL. AHHROARCHZDESGEEBI D, €
NEZNOFFIDTICHRIT DR - BREMSTE ST, FoEkil - REDEIRMNKRHSN TS,
FHERTIE HAROERMHDOBERRBL T, €Y D IERMOSERINAERIAIEIC DOV TREMNNHEE AEREHICDT 5,

W< OO DGR DER EEERMDES - EEZEBUL T, EDFREOMVEMLPHUL Y - EDOLDICHE - HRETEDHDINED
RE, MERQHMREENEEENET S,
The creation of new technologies and sciences are required for progress of industries and civil societies by solving the
global issues related to environments, economy, energy etc.
The aims of this lecture are to learn the application methodology of cutting-edge sensing technologies through the
lectures of basic brain science research and to learn the technological fusion through the lecture-study and the
practice.
?ﬁ%@l’ié‘
BRIAA TR

Tﬂéiﬁl;aaa:v; RNA F—HENFZEE CEAEEEITL, —A—ADRKRRDIEREZITO LA, SEENBSDBREEET
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1. Individual guidance
Students select the courses shown below based on the interviews wit the teacher in charge and the advisory teachers

2. Courses

1) Sensing system related technologies I:

(i) Introduction (lesson-style study)

Examples of the embedded system technologies and sensory network technologies for sensing architectures, showing the
systems of (Ds and digital cameras

(ii) Sensory network

The basic sensory network and its application, the design of sensory network including energy-harvesting technologies.

2) Sensing system related technologies II: Software practice
Learning the method of building up sensing systems through the practices of programming languages of C and Assembler.

3) Intelligent sensors: Two days intensive course of the basic technology and practice (the fixed number 9).

Course 1: Integrated circuits

1st day Learning the basic knowledge for sensing architects through the intelligent sensory chip that is a result of the
technological fusion between integrated circuits technology and biochemistry.

2nd day: Learning the structure of integrated circuits and practicing the fabrication processes at ”LSI Fab.” of TUT.

Course 2: Optical devices array

Learning the technological history of the light emitting devices

Learning the structures and the operation mechanisms of light emitting devices
Practicing the fabrication of the light emitting devices at EIIRIS of TUT.

4) Brain information sensing: basic and application

Learning the cutting-edge application of sensing technologies through the lectures of brain sciences

Learning the basic knowledge of cognitive neurosciences and electroencephalogram measurements and their related
equipments.

FE - #8RA
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Students must have a consulting by the instructor and select a course.

Before starting the selected course, it is better to survey the field to have an outlook

You will get a deeper understanding of the contents of the exercises.
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Distribute literature and prints as needed
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RERDEMDEFICEAL CE 2 1AREETAN SERAIU. BOLVWHERN —F U TEET 58, ESBOLIRRMEEBNICEU.
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BRBEREFICDIT D,
Cultivating the ability of technological fusion having wide ranges of scope.
FABEDSHIE (EHAEAER. SFREL R— M EDED) H LU THEEE
LFEESRETN T\ 258K, TN SBIRUBEBRICENS L R— MEE TEHEY 2
S ERBEEIRNTGERLTHY, MOLR—FDEE= (100 s5E=) M 90 =ik
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C: ERBEEO%ERLTHY, MDOLR—rDOEST= (100 s=5Es) M 60 sk
Grades will be based on reports
S: 90 points or higher (out of 100)
A: 80 points or higher (out of 100)
B: 70 points or higher (out of 100)




C: 60 points or higher (out of 100)
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Tel: 0532-44-1028  POHR @ 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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=71 DI KREGHEE ((-203) £T
Tel: 0532-44-1028  PO%R : 5343
e-mail:leading@brain. tut.ac. jp

Contact the following administrative office for the leading graduate school first:
Room C-203, Tel: 0532-44-1028, Ext. :5343
e-mail:leading@brain. tut.ac. jp
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Cultivating the leadership with high aspirations to improve the world in various global aspects such as the environment,
economy, and technology
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Under the guidance and support of the teacher in charge, the students plan and hold the lectures by inviting guest
speakers. Through a series of activities, students will cultivate leadership skills such as independence, planning, and
management. In addition, students will learn a global perspective from the speakers working in various fields of
society, including economic and social perspectives, various aspects of culture and civilization, and the cutting edge
of science and technology, in order to cultivate basic skills as a leader.

The lecture and the discussion meeting with the invited speakers, ’Super-Leader Juku,” will be held four times a year.
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Cultivating and acquiring the leadership for playing important roles in various fields and contributing to the progress
of industries, technologies, sciences, and global civil society

BARDSHMmE (EHAERER. SEREL R— M EDED) H L UTHmESE
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Evaluated by report

S:Achieved 90% of goals and obtained total points of reports, 90 or over (out of 100 points).
A:Achieved 80% of goals and obtained total points of reports, 80 - 89 (out of 100 points)
B:Achieved 70% of goals and obtained total points of reports, 70 - 79 (out of 100 points)
C:Achieved 60% of goals and obtained total points of reports, 60 - 69 (out of 100 points)
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Contact to the teacher in charge via e-mail.
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Cultivating the leadership with high aspirations for solving various global problems, creating new industries, and
advancing science and technology
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Omnibus lectures are given by leaders who are actively working in technological fields of industries, public
institutions, and academia. In the lectures, they will talk about what is expected from civil society to researchers and
engineers. This year, the lecturers will be invited from the biotechnology field including human augmentation. The
lectures are followed by ’Super-Leader Juku,” consisting of discussion meetings with the invited lecturers
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Cultivating the deep insight, spirit of challenge as well as the leadership with high aspirations for solving various
global problems, creating new industries, and advancing science and technology
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S:90mAE. A: 80 L. B: 70mBLE, C: 60LLL,

Evaluated by report

S: Achieved 90% of goals and obtained total points of reports, 90 or over (out of 100 points).
A: Achieved 80% of goals and obtained total points of reports, 80-89 (out of 100 points).

B: Achieved 70% of goals and obtained total points of reports, 70-79 (out of 100 points).

C: Achieved 60% of goals and obtained total points of reports, 60-69 (out of 100 points).

EHEER
LiR— b TEHE
By Report
AR

Tt
DITIVALR—I
A4 A7 T —

PHHEDVWINMIEFA—NICTERT D&,
Contact anyone of the teachers in charge via e-mail.
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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.

BERONE

FERCTIE, BUAETHEINDS HEAER], HEMER], HEFEHR] ORV2<Eet 1 HEBERELRE, BERSICET
BUR—MREZRY. FERE, BIRFEOEECLVEETSRBEDRZY, EREOFH NAEXEZEF VTV RREDRE
DEEEEZT) [CDOVWTI, BRMRFOQISNARI I TS MEFEESRO .

BRENBCERS L, BRETHMECEENELDIIGENBYFT. TEICRDIFHEIE, Google Classroom PHFFIERT X T LEFICK
VBHUET.

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.
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BROEZEABTZEZL, EESNZREOHABIZDVWTTFEY 3.

Students are expected to review the each class and prepare for the next one.
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3. BHRICENU 23R ER N Z BICMIT 3.

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.
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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.

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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BITERLTTIW,
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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 Prof. Takashima via takashima@chem. tut.ac. jp
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Not aligned
Non-credit-bearing courses for completion requirements
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Theory of educational methods, Educational psychology, Principles of education
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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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BRENBCERS L, BRETHMECEENELDIIGENBYFT. TEICRDIFHEIE, Google Classroom PHFFIERT X T LEFICK
VBFUETY.

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)
EHAEA SR

SABREARIFRIC [E B IThR L
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4% =EHEI (takashima@chem. tut.ac. jp) F£To

For consultation regarding content of the courses offered at Aichi University, please contact the professors giving the
class.

For other inquiries, please contact Prof. Takashima via takashima@chem. tut.ac. jp
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Not aligned
Non-credit-bearing courses for completion requirements
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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.
FH - #885AS
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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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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.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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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. BEVAZEICHITIHEDHBEANSZIERT S.

2. FERE, MEIEESLUEEIEEDAEZERT 3.

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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For consultation regarding the content of the practical training itself, please consult with the professors of the
training institution

For other inquiries, please contact Prof. Takashima via takashima@chem. 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. 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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For consultation regarding the content of the practical training itself, please consult with the professors of the
training institution

For other inquiries, please contact Prof. Takashima via takashima@chem. tut.ac. jp
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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.

BEOAE

1. ERAIT R

BUHES LU RN P —HEHNZHEE CEAEEZTL, —A—ADINRDOERZTS EAKIC, RBEVBSDEREZERT
%, TUTC, #B&K, FHIlR, EBFEHAEDOET, TRBAANCRECANVF 1S LZUTICRESNLZABTHSBIRUTRET
50

1)  CMOS LSI #ffi: (i) FOCREMOERE, (i) L1 7o MREHEMOER, (i) /Ny —IFd
(i) TOCZEMOER : LSI TOEIEMOAFRE UT, RAIC Si BROIERN 518 LSI O 1 —/\BTRESKREFESH
72 DVD ZEE L (M0S TOEZRDA X—I DN, RICTOLROERRKM, (MS Ot ZAEH, (MS 7O RDEFRHWLFN,
KUGER IO ARMDBERBNT D, CNSICEY (MS TOCIREMOEREZ N EEBNET D,

(i) LA 77 FEREtRTDETRE : (MOSLSI DELETOE R EF v TOFEEES LUHHBEDREREZY, YR/IKY—VDHREEIT
HBTHA VI —IVEEBRT D, TOICIEEERDDIHL AT INNT— JOM’FEEﬁE’&ﬁio
BAEBBDO S VIZILRIVDLA 7 LERETEBEEREBRREDF v T A 7 MERETHHERD L DITR D,

(iii) 10y T—I8dT 1 LST ISy T —IURETOERD SRS T, /Ny T —IBFEORES, HEITO0TER, BEEM, #H, ik, &
S, ISAIC K DTS, EREECOVTHMIEZSAT . RRICEHOIV AT AERE/NYT—ICDVWTHERT D, BENE
BRIREICEE AR E S D,

2) BV VOV RTLAEESM BRETE) (i) APR, (i) Eutrxy FO—0fR

(i) AR (BR) : VYV IIRTLDER, €I ITVRT LAEBEORO DAY R T LEI, Ty bD—08
MITDVWTAFINREREITI. BHELT D RY FTIVIAXTERY LIS, B0 TNBOERRIM, SHEMERM, Egl
BEMICDOVWTCERST D, XIEMAHFIV AT LDN—RD T 7HEMM, VIEIIT PERERUERETRY D= O8MICDVWTE
YD, BRUIUTRY FIO—UIZDWTIE, BHIEULT ZigBee DIBNEITO. ABZEDZHICLV LT VI VTIRTLDERNSE
HICDOWTERZRY, HRZLHd&ZzHNET S,

(ii) By bI—0F BRETTE) RV NIDO—0OEBRNS, 7TVT—3a oA R - REREHN S DERICE
IRy bI—08KE, BLUIRIVFE— - N—RIAMEMICWED 2EEZREBLUZEBRETEICLY, XY FT—0DHRA
Mot TIRT LADOERENEIRIC DV TIEREEEY, FMHELHDIEEHNET D,

3) UV VIVRTLBEEEMI VI I I TR (EE)

SEETEUISEEEFERLETOITSLADEEREERL T, TV VT I RT LADEBREICVERY T~ T 7 OBERIM
2N, FETOJSLOI—T420H5, (PU R—RLETEWEFSESETO—ENDTOLRAZEKBR TSI &ICLY, HAaY T L
TITHREDEHOEBRIEEEEIT D, kY, HAHFY I T ITT7DIERO—EDGNZBRETESLOICRY, FmikX
ZBMED (PUR—RICEBSIERUITOJ S LZEZFESERZZENTET B LIRS,

4) YA4OOIL Y bOZ) REBORRETOER 1

VAOO0ILY bOZY REBEROBEENSAEY, HEHET/INA R, EANGT 1« IYIVER, FULTREATDHS (MS 7
1 IFIVEIRBREE FEY 9ELTVWLK, ZEIFVSIAHETO CAD FERAEEL THREAFECEND, 91 X005 ROV I ME
BU TERRICHT DBHEERDHDI_EEHNET B,
AO—R(E Y1 o0IL Y bOZY REBOBRETOERE 111 SEEICBRETIELVIBLIERNZ SN,

5) N4 O0IL Y bOZ) REBOKRETOERT

7FrO7/7 4 VY IESERBEIREOBNANSEBEY, TN RDETI, EANRT7 U TEHE, FUTCILSFERAINZIART TS
ERaEE FEYIELTVK , FEFTSIATO (D FRAZEZEBL TGREHEFEICENS, 71 X203270J 10 bEEL TEE
I g 2B ERDD_EXBANET B,
AI—RE R4 00T O OZ0 ZERBORRERETOER 1) S &EICEEBTDE LVIRL<SEBENRZ 5N5,




6) AVFTUIIVHEIYOERERE 2HEEFI-R EREOHE L, RAEEIBZEXT)

%1 HE  SEEBRMEEHEEIBEOMAICKVEENRZA OTUI IV M EVTFVTERIC, EDFRMSICEDETOR
BEMERMAEDELZBNL, CUIVIBMERRICEIVEEITFVTORBEBEEZERT D, Kz, cNSEBL TEDTR
BOBEECRHLE - EOXSICHAREEDDINEN BE, €IV IITP—FTI ] ICHEGMRZEZFN,

$FE2H0E  FEEBREMFTOEIRBZAF LSI TH TV, SREOREEE8UFAEICRET 2EBRERY, IEREEEKIM &
TB50DEMNEF] EOREDTRRMEZIRETT 2RME(EY LTS,

MBHENA S JFUBIEDTHMEICEEREDL 215N HBYET,
MIBEERIENTEIZRBHBAEE, GoogleClassroom £/ IIBFFERY AT LLYBHUET .
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 (D 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.

(ii) 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 II

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 II”.

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 I”.




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

['Tf 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, Moodle, or KYOMU JOHO SYSTEM.)1 IXElkR. XD UWIC
T XEZEH,

['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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Review each lecture and prepare for the next class with reference to the textbook
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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.
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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
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Graduate Program of Engineering of Electrical and ElectronicInformation 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
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Integrated Circuit, CMOS Fabrication Processes
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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.

REORE

KEIL, BIRERE 2 £X0'5 3 FROBICHRERZIEKRETITI. REHEE 1 /A (RIE 20 BF) &95. EREpEOMISE
1 BREDDEIRBETET . RARBEIFENDREZERBL CRET 5. REABEERFERAKE E TERMICITSANDETRE
5. BEFER, RBRAZEBHEHRL, RELDEEHENHDRERITS. BRTRIE, RBABICEAISLR-—MERETHEE
EICKAFTRERNBTEHKT 2.

BRENBCERSE, BRETHMECEENELDIIZENBYFT. TEICRDIFHEIE, Google Classroom PHFFIER X T LEFICK
VBRUETY.

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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For consultation regarding the content of the practical training itself, please consult with the professors of the
training institution

For other inquiries, please contact Prof. Takashima via takashima@chem. 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. 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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For consultation regarding the content of the practical training itself, please consult with the professors of the
training institution

For other inquiries, please contact Prof. Takashima via takashima@chem. 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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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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For consultation regarding the content of the practical training itself, please consult with the professors of the
training institution

For other inquiries, please contact Prof. Takashima via takashima@chem. tut.ac. jp
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