(D30020011)#F %2 & R ER[Ethics for Researchers]

HMBEaFEx£] W3 @M [Ethics for Researchers]

BERES D3002001f =8 I FER BIRWE | B
FREEERA %A1 EaR | Ki1~1 B 1

REENE AFERIFHMERE LR LFRE HEER | 1~
BAsEEH B T2 ER BHEEER | DI
HYHEO—TF SI1ZRHBBEE, KFEZELEZEZEER, &Il &% 1kei kyomu lin=S, kyoumu iinkai fukuiintyou,
Eo | TAKIKAWA Hirofumi

Fonyvyg COM_MAS81012

Bx0EE%

AEEFRAL ARFBETIRFREDS, IRELLTOTHRBEMARICES 1THHE LOEREEFSETHRSE
REOAEZEMBL. BALHRELLTCEBINSERANGEELEBIE 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
7th week:

— Discussion with supervisor

8th week:

- Report

e—learning contents:

1st module: Research Misconduct

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

4th module: Conflict of Interest in Engineering Research

5th module: Responsible Authorship

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

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

9th module: Managing Public Research Funds

10th module: Security Export Control by Universities and Research Institutions
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Students will need to refer to their textbook to prepare for and review each lesson.
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The text version is available below.
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To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding
research ethics in accordance with characteristics of each graduate student’ research specialties.
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[Evaluation method] e—learning certificate of completion(50%), Report(50%)
[Evaluation basis] Evaluate according to the following criteria

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

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

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

C: Obtained total points, 60 or higher (out of 100 points).
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Toru Tsuchiya : D-101/tsuchiya@rac.tut.ac jp
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Graduate Program of Mechanical Engineering for Doctoral Degree</b>

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

Be conscious of specialized and ethical responsibilities as highly advanced—level engineers and researchers; and have the
abilities to find, set, solve and evaluate technical issues in society
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Research Ethics, Conflict of Interest, Legal Compliance, Research Misconduct, Confidentiality Obligation, Security Export
Control Policy, Copyright, Professionalism
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1st week:

— Introduction, 1st module in e—learning

2nd-6th week:

— 2nd-10th modules in e—learning

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

— Discussion with supervisor

8th week:

— Report

e—learning contents:

1st module: Research Misconduct

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

3rd module: Digest: Human Subjects Research

4th module: Conflict of Interest in Engineering Research

5th module: Responsible Authorship

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

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




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

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

EHIHR
LR—hTEE
By Report

EHIFEREEH

L

N/A

Ttk

BHHK B EERE

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




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

BTl

N/A

FI4RT7T—

e—mail & THhERFZ 7115,

Anytime through email

FE-HHINFAREOX

BER-BTFRHBRIFERUB

(AVIBIEWLARISEEERA

AEHESEFHERMEREANLEZEMICESZ DT O—/N\)LEREEZEEE, ABEBREDHE, AHOBHIZ DU THFE
MIZELZDEENEEIZDITTNS,

(B)EffiE -HRBFLLTOELWMRES AR HE

BELEEME - AREFLLTCOEMMN-MENEEEZEL, dRIBTIEMMNREEZRR - RE-FiR-FEI S8EH%E
BIZD1F TS,

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

(A) Personality and outlook with a broad perspective

Have an international mindset to see human society from various angles with a global perspective; the ability to consider the
symbiosis between humans and nature as well as public welfare

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

Be conscious of specialized and ethical responsibilities as advanced—level engineers and researchers; have the ability to set,
solve and evaluate technical issues in society
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1st week:

— Introduction, 1st module in e—learning

2nd-6th week:

— 2nd-10th modules in e—learning

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

— Discussion with supervisor

8th week:

— Report

e—learning contents:

1st module: Research Misconduct

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

3rd module: Digest: Human Subjects Research

4th module: Conflict of Interest in Engineering Research

5th module: Responsible Authorship

6th module: Ethical Issues in the Peer Review and Publication of Engineering Research
7th module: Collaborative Research in Engineering Fields
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Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical
problems; lead students to think independently and exercise normative consciousness of research ethics through ethics
education in research in accordance with goals of scientific education and research and characteristics of individual research




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

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
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To prevent misconduct and promote fair research activities, this course provides knowledge and techniques regarding
research ethics in accordance with characteristics of each graduate student’ research specialties.
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[Evaluation method] e—learning certificate of completion(50%), Report(50%)

[Evaluation basis] Evaluate according to the following criteria

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

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

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

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

(B) Sound ethics and social awareness as leading—level engineers and researchers

Be conscious of specialized and ethical responsibilities as advanced—-level engineers and researchers; and have the ability to
set, solve and evaluate technical issues in society
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Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical
problems; lead students to think independently and exercise normative consciousness of research ethics through ethics
education in research in accordance with the goals of scientific education and research, and the characteristics of individual
research specialties.
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1st week:

— Introduction, 1st module in e—learning

2nd-6th week:

— 2nd-10th modules in e—learning

— Submit the certificate of completion to the faculty advisor
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
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Students will need to refer to their textbook to prepare for and review each lesson.
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To prevent misconduct and promote fair research, this course provides knowledge and techniques in research ethics tailored

to each graduate student’s research specialty.
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[Evaluation method] e—learning certificate of completion(50%), Report(50%)
[Evaluation basis] Evaluate according to the following criteria

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

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

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

C: Obtained total points, 60 or higher (out of 100 points).
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Graduate Program of Applied Chemistry and Life Science for Doctoral Degree</b>

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

Be conscious of specialized and ethical responsibilities as highly advanced—level engineers and researchers; and have the
ability to find, set, solve and evaluate technical issues in society
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Assist graduate students as they undertake research activities and promote an understanding of the inherent ethical
problems; lead students to think independently and exercise normative consciousness of research ethics through ethics
education in research in accordance with goals of scientific education and research and characteristics of individual research
specialties.
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1st week:

— Introduction, 1st module in e—learning

2nd-6th week:

— 2nd-10th modules in e—learning

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

— Discussion with supervisor

8th week:

— Report

e—learning contents:

1st module: Research Misconduct

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

3rd module: Digest: Human Subjects Research

4th module: Conflict of Interest in Engineering Research

5th module: Responsible Authorship

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

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




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

In case of any changes to the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
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Students will need to refer to their textbook to prepare for and review each lesson.
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BEE? =2 For the sound development of science : the attitude of | ISBN 978-4-621-
a conscientious scientist 08938-5
EEA edited by Japan | Rt Maruzen HiRE 2015
Society for the
Promotion of Science
Editing Committee
“For the  Sound
Development of
Science”
BEEICHATLHMEEE

TFAMRIZUTRYS 7 A—R a8,
https://www.jsps.go.jp/j—kousei/data/rinri.pdf
The text version is available below.
https://www,jsps.go.jp/j—kousei/data/rinri_e.pdf
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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%6)
[Evaluation basis] Evaluate according to the following criteria

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

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

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

C: Obtained total points, 60 or higher (out of 100 points).
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Instructor contact information

Toru Tsuchiya : D-101/tsuchiya@rac.tut.ac.jp
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e—mail & THERFZ 7115,
Anytime through email
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Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

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

Be conscious of specialized and ethical responsibilities as leading —level engineers and researchers; and have the ability to
discover, set, solve and evaluate technical issues in society

*—J—FK

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

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




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

FARFEXE] e T 245 R $REE I [Supervised Seminar in Mechanical Engineering 1]
HE#RES D31010010 E% BRIYER | ERGEA g
E ] BE EaER & BT 4
FREE AFERIFHREELLLRE NEER 1~
BAsEEH WM IEHERK BAEEER D1
ALK B [0—7F&RT] S1RHFHEZEE 1kei kyomu lin-S
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HWRITZ2ROFTHENFICHTIERNORII?ETOIHBEZERTS. LI —HADHBEITOIEIZKY, BEEd
BBETREHFICOFRIENHLVEERSE, MERRD, RERKA, #IHH, TLELT—2av hEHITOTS.

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

HREEITHREBONREZEET S MEEEZFRAEL, BREISGLTRREBICTRIET 5.

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

FPE-EEHNE
BEEOFREEZEETHELHIC, REAODABITOVWTTHRRNEEZSEICFELTASIL

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

BER B

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

HREEICEETS.

Different in each laboratory

BEEICHATLHMEEE

HIZRL

N/A

ERBR

) BARDBFICEVTHRERITT A-OITBELGERNORIFICEFTTOMBZEZEFT 5.

(2) XBOABEEREICIEFEL, HMICBNTES.

Q) XHONEEHRESE, HLLEERZEETES.

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

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

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

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

Grade levels are C(60% — less than 70%), B(70- less than 80%), A(80% — less than 90 %) and S(90% or over).
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HEREAE PRI T TBITHAELN
None during exam period
ERISEREEH

HIZHL

N/A
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For any questions, contact your supervisor.

DI NHLR—D
ISRl
N/A

AI4R7T—




BT, MERFEEREICEVEHE T
Per necessary, contact your supervisor.

FE-HHFINFAREOH

R IFERYB>

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

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

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

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

*—J—FK

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

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




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

FARFEXE] A T =245 Rl %58 I [Supervised Seminar in Mechanical Engineering 2]
HE#RES D31010020 E% BRIYER | ERGEA g
E ] BE EaER & BT 1
FREE AFERIFHREELLLRE NEER 2~
BAsEEH WM IEHERK BAEEER D2
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HWRITZ2ROFTHENFICHTIERNORII?ETOIHBEZERTS. LI —HADHBEITOIEIZKY, BEEd
BBETREHFICOFRIENHLVEERSE, MERRD, RERKA, #IHH, TLELT—2av hEHITOTS.

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

HREEITHREBONREZEET S MEEEZFRAEL, BREISGLTRREBICTRIET 5.

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

FPE-EEHNE
BEOFRBEEZEETHELHIC, REOABITOVWTTHRRNEEZSE(ICFEL AL

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

BER B

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

HREEICEETS.

Given by supervisors.

BEEICHATLHMEEE

HIZRL

N/A

ERBR

) BARDBFICEVTHRERITT A-OITBELGERNORIFICEFTTOMBZEZEFT 5.

(2) XBOABEEREICIEFEL, HMICBNTES.

Q) XHONEEHRESE, HLLEERZEETES.

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

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

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

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

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

EHIEER
HEREAE PRI T TBITHAELN
None during exam period
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Z0ft
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For any questions, contact your supervisor.

DI NHLR—D
ISRl
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BT, MERFEEREICEVEHE T
Per necessary, contact your supervisor.

FE-HHFINFAREOH

R IFERYB>

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

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

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

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

*—J—FK

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

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




(D31010050)7 B B i ¥ 57 & & R $ER[Advanced Technoscientists Co—Creation Project]

FEAMHFEXAE] S EBMH2EE B R[Advanced Technoscientists Co—Creation Project]

KEBES D31010050 E% I PER BROE o6
BRI % EERAK AB3~3 :Rivk ¢ 1

R
SRS RERTERERE LR EAZRE WRER 1~
BrEEF L =R g BAESER | DI
HUHAEN—7 EFHAFTVITEELUI—F S1REHEE, UHFEESBIEER 1kei kyomu lin-S, kyoumu
FRiC] iinkai fukuiintyou
Y 2AUPYS COM_DOC71012
BEOBR

@ BEFRICATTTEOIYIZETE2F—LFTEOIRDAVNEELT. BLOBMN2HOEBOZALOMEN
E.NBRESMEOERLIES,

Q@ MEBBROTOCRERBTEHEELIC. F—LE)—FFTETADIINIRDAVMER . F—L IR TAVMEND
REEES,

Q@ HMTMEME (HNOBE) LHRLEREDOBELEES SERMHEELLTORAZFEEL. ALIE5,

@ To improve interdisciplinary integration capability through management of team activity for problem solving, which is set
by companies, by “Monozukuri” (the Japanese spirit of manufacturing and craftmanship).

® To acquire the problem—solving process and the project management skills through team leading.

@) To enhance the ability as an advanced tecno-scientist to bridge academic expertise and social implementation.

BExzoRE

PE2EEDONMER B THAERZHEBLO VAR IEENSIRTIN BB (T ITHL. BLAOLFOFEEICEL
VBB SN zF— LD ZOBRICATTRYBD IO IIM B)D TR OAVNERLT D, KEF—LlE. TRTAUE
BT HETHRAFEFE 24, TRMICHERRICIRVBL FEFEE 5-6 B, TAGETRTEREFE1 L LVEBES
NBE15F—LDFE), FRIT—Y—EZHRL. FEOFLEEN—XITHELEH BN TF—LEREEITI.
FH2EENEHICERICEREZEADBOFESRICRELLENS, F—LAVN—DEELTHLIIERERELTH
MtEEED. AFEEZERE. MEHABEULEO Y R—bEITI, BKFTHGERBRICTOVWTESOEMENENMELDTHNL
[E. F—LICTRNAZRLGAS, TOBRZEH TEL, EHEEZEL T BYBOMENBELLBEIL. TORR
ISAFTF—LZE)—RT 5, F—LDRKRIZDONT, Tr—YMIBATIH T, BBEBELUKETHRETHLLLIC. v+
— S bLTHSTIGEICITER. HEBEICHHT 5, PRRKR. RRERONBER FLHOD)—T1U7ET5(F
RIFFEEZEDITIOHFELLY),

£15E(EEABAFR)OHE(ERIITREDEY, QLUBEDEF—LTOEHCONTIE, RRFERETICHIEE
DRI LIFHILERHRIC. BEEBELTELI ALY,

@ AVIUT—2av: T—Y—EBIUF—LBEAH-RE. F—LELTOTAD I DEDH A EICEHT H50H EF—
LTOBECHAN. B DA, HEZDT—IEEALHI DA, ERXBRE,

Q@ EWHFLLVICES MERR-WEOTOER, IO FIUT - THAUFITOWT, EENLGERZTo-4.
L EEREICEY L —T TR &R,
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Manage the project—based subject in which second-year undergraduate students from various fields collaborate to solve
issues set by companies. Each team is composed of 1-2 doctoral students responsible for management, 5-6 undergraduate
students who take the lead in problem solving, and 1 teaching assistant (a master’ s program student), with a total of 15
teams expected. The list of themes will be disclosed in advance, and team formation will be carried out by the faculty
members based on the students’ preferences. Taking care to create an environment where second-year undergraduate
students can openly and actively share their opinions, the team members adjust and harmonize perspectives to establish a
shared direction, support the determination of development objectives, and assist in drafting the development plan. Where
your expertise is relevant to the technical aspects, you are encouraged to advise the team and facilitate its application. In
the course of progress management, when issues or problems emerge, advice is given to support their resolution. Each week,
the team’ s situation is reported to the faculty using the prescribed format, and managers are expected to consult the faculty
whenever necessary if problems occur. Take the lead in organizing and summarizing the content of the midterm and final
presentations (preferably presented by undergraduate students).

The schedule for all 15 sessions (every Monday afternoon) is outlined below. From session Q) onward, team activities may
be adjusted as necessary, provided that they are sufficiently developed by the time of the final presentation.

(D Orientation: An overview of the list of themes, team composition and roles, and guidance on project procedures as a team.
Each team will conduct self-introductions, present individual strengths, explain the reasons for selecting their theme, and
exchange opinions.

(@Basic education and practice: Following introductory lectures on problem—solving and improvement processes, as well as




engineering design, each group will tackle simple exercises and make presentations.
®) Goal setting

@.® Design and development planning

®~Q Prototype fabrication

. (2. @ Effectiveness evaluation

@ Midterm presentation

Project activity review and summary

@ Final presentation

FE-EERE
ERIHMEICEZBLTHECE

Review the textbook in advance.

&R E
HIzHL
N/A
BEE g2 TASIHRIRCAVEDOERNEANEEH(IZDC | ISBN 978-4-04-
x 605082-3
EE4 FREABE | HifR#t | KADOKAWA HIRE 2021
BEE2 g2 THAUBE 20: NELHBEEZ DR ISBN 978-4-09-
825440-8.
EEA WK, B, 1975- 42 | HARAt INFEE H R 2023
NGRS
HFEE3 =2 Design thinking in the classroom : easy-to—use | ISBN 978-
teaching tools to foster creativity, encourage 1612438016
innovation and unleash potential in every student
EEA David Lee | H Rt | Ulysses Press HIRE 2018
BHEICETIHEREE

BAREZFIFELIBREORHEQ M), REOAFIFZEILFEEOHEEN M),
Students who speak Japanese use the two Japanese textbooks. Students who speak only English use the one English—
language textbook.

BSER1 B4 FEDRIRESRR ISBN 978-
4046003126
EEA oJT Ya—iay | HhRtt KADOKAWA MR EE 2014
E
BER?2 B4 MEE-EMELLTEELELS ISBN 978-4-88686-
321-8
EEA BER¥sMEZE | Higt BRFER HRR4E 2024
B&iR
SERICETIHREEE
EEH
Under selection
b=474=k

D V=EF—v T HBELTERIETARMERL, F—LELTORBEEAHLTIKIENTES, BICHRINECTF
—LNTOHEFERST, VJ—F—LL TR NZBEE#BZE T8N ENh 5,

EERK BERRERET S0, REOFMIOREDLEDETEVLENILEEREK, HIVIEEMHDOXIEET
BIENTED,
@ REXR #HAUBHRELLIC, FEOAEZHAMILTE, RESNBREEZETL, TONRZAE, BRIITHIL
NTES,
@ TUTZTIYTTHAVRERN ISATUDEREFB T H-OICBIRLBREEDN, ERERB-TIOTHLINER
Y A1TEINEND,
(D Leadership: Being able to present a clear direction for the organization and lead the team toward achieving results.
Continuously gathering information, engaging in discussions within the team, and acting with an awareness of developing
sound judgment as a leader.
@ Consensus Building: Being able to facilitate problem solving by selecting the best option among various proposals and
engaging in, or supporting, the process of building consensus.
@ Problem Identification: Being able to clarify the essence of an issue based on various sources of information, implement
proposed solutions, and investigate and verify their effectiveness.
@ Engineering Design Ability: Being able to verify whether the design solution devised to meet the client’ s requirements
actually satisfies those requirements.

RAEDFHEECEMHER, BELR—MFORME S UFMEE

(FHHmmRat)

@ RTAUNHE(BRRE. FFEFE., SHEICH T ES ORI, MEREZOBRICATLTENAROAREIC
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@ FHMER-TLEVFHATATT . FTATT7ISHTIEMMEDOEF S, FrLoloH, TR, AERHERR . SRR
B.EZEZ RERY. TLEURNBEICx T 2P E T, D350, 85 : 308
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(Under detailed consideration)

(D Management evaluation (maximum score of 70) : The supervising professor will comprehensively assess goal setting,
development planning, progress against plans, advice on problems and solutions, weekly reports submitted in a specified
format, team leadership, as well as evaluations from undergraduate students and faculty regarding management status.

@ Prototype and presentation evaluation (maximum score of 30): The assessment covers idea originality, contribution of
expertise, challenge level, creativity, prototype quality, effectiveness verification results, analysis, reflection, and presentation
content, with evaluations provided by students, industry representatives, and faculty.

The evaluation will be based on a total of 100 points, with the supervising professor making the final overall judgment. As a
rule, students who attend each session will be graded as outlined below:

Grade S: 90 points or above, Grade A: 80 points or above, Grade B: 70 points or above, Grade C: 60 points or above.
EHIEER

HEREARI I (F T BT

None during exam period
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YFIZiL
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EEBERTRRIC. F—LOEHRRE. BEFE. F—LFEHE. ARBICHIIERZFICETIREXT U7 — X
THDT MTHRADIAIRETSHIL,

Following the final report, a written questionnaire (with names) will be administered concerning the team’ s activities, self-
assessment, team evaluation, and feedback on this course. It must be filled out and submitted.

ITNALR—D
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N/A

AI4RT7T—
A~&M0D10-17 B, TESIT. FRNIA—ILETHBZHMOE TNKIEEFRLET D,

Monday to Friday, 10:00-17:00. Please, if possible, inform us beforehand of your visit via email.

FE-BHEIZEBREDOAE

(B)HifiiE -HRELLTOELWMEER T2
BELBENE - ARELLTOEMN -MEMNEEEEL, HRITEITHEMHN
BIZD1FTLVS,

(C)EELMAEHMEN - RENISERATEIEE-8lER

BB IZELUVZTOEESFICHITIEELMEEEEL, TAOELERICHERMICERSE-MERAEAERER
B/THILT, FERROHOMBIMGHEMIZERIEL, ERTEI8EHEEIC
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REBERER R -RR-FHET SRENE

(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

F—J7—F

F0 Y, FADTYM RE . PBL. TP ZTFYLT - THAL (IR DAL

Monozukuri, project, practical training, project—based learning, engineering design, management







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

FEAMHFEXAE] 70—y TR Internship for fellowship]

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

Fonyoy MEC_DOC79020

BxoE&E

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

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

BEORE

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

BZONTBRTRNEMERET—Z. JRIEEZDLLITHKITT S,

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

FE-HERNE

HIRICEEET HSNBEFERETHIENEELL

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

HIZHL

N/A

BHEICETIHEREE

EHIFEDELEDOIERIZHES,

Follow suggestions of the direct instructors.

SERICHIIMEEE
YFIZiL
N/A

ERER

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

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

BAEDSEA(ERAR. BELA—FMEOEMS LU FFHEE

AN DORYMA PHBICEDE, JIEREDTEZE 100 &8 TTS.

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

AGERBEEERLTEY, HhOilEARETM A (100 SiEA) A1 80 UL

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

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

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

The credit of this course is given if the above total score is 60% or over.

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

HEREAR T IC(E BT

None during exam period
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NEVCES ITOVTITFERIEBERE L LGHEHTHIE,

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

BTl

N/A

FI4RT7T—

FIEEHENA—IILHDIWNEIKREICTEER LTS

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

FE-BEIZBREDOAE

R IFERYB>

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

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

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

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

F——F
e HIEE
On the Job Traning




(D31030020)0 T 75 1 > 4%k [Advanced Production Process]

FEAMHFEXAE] NI FH 4 4%5%[Advanced Production Process]

BERES D31030020 =45 HHIZER | BRME FEIN
FREEERA % AR A 2~2 BHETH 2
REENE AERIFHREE LR IRIE HEER 1~
BAsEEH B I$ER BAEEER D1
ALK B IN—IFHT] S5 BR1T, kK #AE, TE ¥ SHIBATA Takayuki, NAGAI Moeto, ABE Yohei
Fonyvyg MEC_DOC73022

BxoE&E

RIEDOAVE1—SOFKEITH-ST, HEAFICEVLTHEENERINIERICHS. EEMITOTORFRIZHR
BRIIaL—1aviEal—arhA—BMICERSATVS. KEZOBNIL, €BNMITOEROERERIIaL
—SavEFERTAOIC, EERMIICHETAERENR, iR ERESICEBICOVTIRYIRS. (B :RE)
MINGTEBERLER-EFTNARETZERIELI=v14490-F /T /34 X (Micro/Nano Electro Mechanical System,
MEMS/NEMS) BT AR A HARBETHEAITITHONTINS. RERTIE, MEMS/NEMS 2FHOT NI RERET 51
DITRHELIEBTHIIVT T4, TVFUY, BIERE, EEEM, <10 F/EBEMIHHM, 3 R o/A-+/#E
BIRBMEEDTA/AT U T RIOERERERD T /I U B RBEFHEEMRET . £z, Thoni
IHMERALTT NS RERD-HDTAEREEHIITIEMEBEEHRTH. S6I2, BAOIAYD-F/FHIFaT—4
DEFENREBEFE T HLLEIC, 40 -F /BB TOYEZERE TS, (BL 5£H, kFH)
(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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BEANBRBIUBEDOTHIECEENELDZELIHYET.
MIBEERMENERIZHDBE AL, GoogleClassroom E-[FHIEFHR AT LIYBHLET,
(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.
FE-HBERE

BROFEZENBREEETHLLEEIT, REIODABRICOVTTFRANEEZSEICFEL TSI,
FE W S-EE 90D

Students are required to prepare and review each lesson.

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

BEER B

HY . ZE

BT, MRAZOERMBILETHS.

B85 %M, kHF

RBEMNMIZ 493 U0 %EH. ME-LZOEBMEBIDLETHS.
(Prof. Shibata and Prof. Nagai): Advanced Microfabrication Technologies
(Prof. Abe): fundamentals of solid mechanics

BEECEATIMERE

Y=Y

TYUNEERTTS.

1B %M, kHF
EERENEERMNTS.

(Prof. Abe): handout

(Prof. Shibata and Prof. Nagai): handout
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(Prof. Abe)

Understand following items in metal forming simulation,

(1) Difference between slab method

(2) Flow stress

(3) Material fracture model

(4) Friction and lubrication model

BARD FEMmEGEARAER . BELR—MEOEMS LU FMmEE

e

SRRELR— (100%) TEHMET 5.

$HL A, kFH

SRBELR—M(100%) TEET 2. BELR—FORARIL, MEMS DB OEEOEMERXEFATHAREZELEOTRER
(A4 R 5~10 BIEE)

SERBEETRTERLTEY, MOLR—FDEEA(100 A=) A 90 AL
AERBEETIRTGERLTEY, N OLR—DEETH (100 Sifm)AY 80 ML
B:ERKBEEIDERLTHEY, M OLKR—FDEFH(100 FFHA) A 70 AL
CERBEZ2DERLTHEY, MOLAR—LDOEE R (100 RiHm) HY 60 MLl E

S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).
A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).
B: Achieved 75% of goals and obtained total points of exam and reports, 70 or higher (out of 100 points).
C: Achieved 50% of goals and obtained total points of exam and reports, 60 or higher (out of 100 points).
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By Report

ERAAERFH

t=T bW

N/A

T Ot

RERET: D-604, AfRE: 6705, e-mail: abe@me.tut.ac jp

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

DTNVALR—D

L (=)

http://mems.me.tut.acjp/ shibata/class/micromac/mems.html| (56, K F)

N./A(Prof. Abe)

http://mems.me.tut.acjp/ (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.
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(C)BELABERAN- RRINICERTESIREN -RIEN
BRIZELVEORELFICHI LIS ETMHEBRF/L, TnoZLERICHEMICESSE-MRRARAERER
BIHIET, RERRO-HDWBIMGRTEREL, EETEDEENESIC

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

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

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

*—7—F

BHMNT, BiEHZ, BREZRE MEMS, NEMS, Y490XL =09, /=08, 4NV T504, TvFUY, &
FERS R, ¥EEHM, <(/0-F/8&EMI, v(4YA79F1I—43

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




(D31030040)#4 ¥ T 2P #5iR[Advanced Materials Science]

HMBEaFEx£] T 24558 [Advanced Materials Science]
EREES D31030040 B4 | #HIysx  BRSE  ER
B %A B AR #£2~2 Eifi ¥ 2
B
SRS XFRIZMERE LR IER WNERER | 1~
BrEEF BB IYER BAEB4EXR | D1
HLUHE[O—7 =@ S Fa &—, KiF FXRE, B3I £ MIURA Hiromi, TODAKA Yoshikazu, OBA Yojiro,
PRI ADACHI Nozomu
Y 2AUPYS MEC_DOC74022
Bx0HE

MPERENDEENEZH>THEAT I L TRELLLHEE - HIRITI T HHE O BB OB LR REMBFEDIL
EOERL.GATESLSICT S, -, FEHR - FFELERNLZNOBEBEOLLICELKERTELLSICT S, &
ST, HRREEMH - HEEMEIEZOI/0EBZHET 2 THEDOFIE - BN TEbh TWSIEN D, R D
HIZH TR B ORES SO - BERBEOLOOTOREZEEM T TES,

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.

BEoRE

Olst: AV MRS I3y (HHEOER - IR HEHEEZOMEER) (Z5H)
02nd: #R 8 CHEAOSS 1 (Z58)

03rd: BHROFE SR SRR HIE (=58)

04th: FRRO 5 & ARSI (=58)

05th: # 82 H OO FHMEARAT 1 (BREL) (Ki5)

06th: # M2V OMBDFMERRT 2 (A A—DT) (Ki5)
07th: MY OB OMEART 3 (X #R. BEDHL) (Ki5)
08th: # # 2/ OB D FLMEMRNT 4 (FiEF) (Ki5)

09th: # #BHEREE 1 (& MFRIBOBE, KER, EROEE, FRFOBE) (F&)
10th: M8 2 (INTHK, @E BiER BER) (Fa)

Tith: ABEEEY 1 GRILHE NE-MT70+R) (F&)

12th: MHBREE 2 (BH-UF ABFR (BHEERLEFRIR) (FE)

13th: #F BB 1 (EMHE, B OEBESE) (Bi)
Tath: M1 2 GRAIOBUEHLES), BUEMHLREN) (BaD)
15th: M 81 3 GERBEMBHISITHEMEER) (BiL)

BRERNBBLIUBBOITHMIEICEENELDIEENHYET,
BEERMENERIZHSHE . GoogleClassroom F1=[FEFHIFHR AT LKLY BHLET,
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 (OBA)
(Scattering)

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

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

08th : Characterization of microstructure 4 (OBA)
(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.

FPE-EEHNE
BEOEZENBTZETO0 MTHELBIC. REIDARITOVTHBEFEZSEICTFEO0 )T HIE,

Review every time after the lecture (90min), and prepare for next lecture (90min).

BER B

B3 HMOMBEMTI, #MHmBiE

B4 MEMEFEM IR, HBEMHEEF, RN

M1 MEMREEE, MEMERESIE T2H

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

BEBICHISHEEER

EREMEEMT D,
The text for lecture is distributed.
BSEE B2 Recrystallization and related annealing phenomena ISBN 978-0-08-
044164-1
EELZ F.J.Humphreys and | HhR#t Elsevier MR 2004
M.Hatherly
BEE =2 Materials Science and Engineering: An Introduction, 8th | ISBN 978-
Edition 0470419977
EEA Wiliam D. Callister, | HiR$t John Wiley and | HHhREE 2009
David G. Rethwisch Sons
BER&3 B4 HHORPETE 1> - <> ISBN 978-
4563067120
EEA WD. v )R5— (&), | kst | HEE R 2002
William D.Jr. Callister
(R¥E), AF% & (&
E)
BER4 2] TTUYTIIEI)—R 2 MHHEREE ISBN 978-
4254236927
EE4 | oAGE 2RRY | HhE | BARE HilRE | 2000
BERES g2 ITVTILIHEIY—X 3 HERESE ISBN 978-
4254236934
EE&A InEEME, RRHER, | HiRt HEEE HRREE 1999
BHE
SERICHATIMEESR
HIZHL
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2. BB EDBIRICOVWTERTE, IGATES,

3. BIMBRESLMEBREIC OV TERTE, ICHTES,

4. BB RLERBREISOVTEBTE IEATES,

5. X #R. W&, REFERVEBRITETOSRBENTES,




6. FERAMDREMNHBATES,

1. MHE OB EM T EDOBRERATES,

CMEOME - EERROLOORLE- T IO REIRETES,

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

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

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

. Understand and explain characterization techniques of microstructure using X—ray, synchrotron radiation, and neutron
. Understand and explain representation of crystallographic orientation

. Understand and explain relationship between microstructure and properties

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

BARD S EGEARER . BELR—MEOEMNS LU FMmEE

Evaluation of results : four reports (100%)

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

[RAIMICT RTOBRICHELEEBICOETREDLSICEHET 5.

[ee]

00 N O Ol WN =

EREEETRTERL. DD 4 DOLR—OFHE R (100 51 )Y 90 mLLE,
ERBZEE 7 DERL. ™D, 4 DOLR—OFHiE m(100 SR 80 ML E,
EREEE 6 DERL. HhD. 4 DOLR—rDFFM £ (100 =58 =) 70 mLLE,
EREEE S5 DERL, HhD. 4 DOLR—rDEFEE £(100 5578 5)H 60 mLLE,
Evaluation of results : four reports (100%)

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

om0

S: Achieve all objectives, and total marks of four reports are 90 or higher (out of 100 points).
A: Achieve 7 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).

EHIEER

LR—TEE

By Report

TEHAREREEM

HLEMNERIZHETT S,

Professors indicate individually.

ZT 04t

<Miura> miura@me.tut.acjp

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

< Todaka> todaka@me.tut.ac jp

< Adachi> n-adachi@me.tut.acjp

COEREZZETIEEE. LR 4 BOELEITERLTTEL,

<Miura> miura@me.tut.acjp

< Oba> 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.

DTNVALR—D

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

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

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

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

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

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

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

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

AT4RTT—

<Miura> Please send e-mail in advance for appointment. e-mail IZTHBERIZITEEHE D,
<Oba> Please send e—mail in advance for appointment. e-mail [ZTEREREIZITHE & HE S,
<Todaka> Please send e-mail in advance for appointment. e-mail [CTHERBERIZITEEHE D,
< Adachi> Please send e—mail in advance for appointment. e-mail [CTARXEERIZITHEHE S,
<Miura> Please send e—mail in advance for appointment.

<Oba> 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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(C)BELGMBEHAN - REMIERTESZERRN-BIEAN
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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

*—J—FK

% BE AR B0E MIT0EX

Property, Crystal structure, Microstructure, Heat treatment, Mechanical process




(D31030080)5® 1% T 4% &R [Advanced Environmental Engineering]

FARFEXE] R T 45k Advanced Environmental Engineering]

BERES D31030080 =%, BHIZ2ER | BRGBEAE #EiR

FREEERA £l BE HEsR K 2~2 BHETH 2

REENE AFERIFHREELLLRE HEER 1~

BAsEEH W T 2ER BAEEER D1

ALK B IN—IFHT] fRE BAM, #IL E5%, BT {EIE IIDA Akiyoshi, YOKOYAMA Hiroshi, SEKISHITA
Nobumasa

Fonyvyg MEC_DOC76020

BEOB&®

IRLF—LREMEICELT, BICRARAIFZORRILBRATEIBELRELFICDOHDHLEBEELLT, 3k,
RIEMEICRVAD O DEREGEDEMERICOVNTES.

The class aims to acquire advanced knowledge necessary for tackling energy and environmental problems in future from the
standpoint of thermal and fluid engineering.
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F16 @ £, TLEVT—LavélLR—k
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BEREMENERIZHSHE (L, GoogleClassroom F1=IFEFHIFHR AT LKLY BHLET ,

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.
FE-HBERE

FE RRLEAXOBNI M ELGERLGELE B TLEARTIREICERL L. (90 7)

BE BRENBTEEETS. (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.

&R E

RIANZ FHATIE, e L2 BEREHZE

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

BRER-ETIMEER




SRE-BAT: REERXEER

Il EEREER

Prof.lida, Prof.Sekishita: English technical papers are used.
Prof. Yokoyama: English technical papers are used.

SEEICHIIMEFR
FICEL
N/A

ERBE&

BEIRILF—ICETIEARSEICOVLTERETS.
BAREOREBICONTERETS.

KERE, KRESFLEISONT, EREREBFINTSHEERTS.

THES, RAIRILT—FH, BUERTICONT, EREREEMSRZIERT 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.
RO FME(EHER, FHELR—MEOEREMNS LU HEE

STAfE  BRRELAR—MKYEHET 5 (K LAR—M%E 100 i S TEHAEL, FHAETHERETS)
ST L -

Sl S (390 AL, FHfi A 1380 Ll E, FHfi B 1% 70 MLl k. Bl C X 60 MU 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.

EHIFER
LiK—h TR
By Report

EHIAER M
WL
N/A
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BIZEL

N/A

I HLR—D

BREARIZEE http://aero.me.tut.acjp
Prof.lida: http://aero.me.tut.acjp
FI4RTI—

E-mail THEFEIZMEKT D,

EREBAH

ERE D 4 D-410 R :6680
e—mail : iida@me.tut.ac.jp

B TELE:

ERE D2-303, K4z 6687
seki@me.tut.ac jp

LAt

ER/E :D-306 ¥R :6665

e—mail : h—-yokoyama@me.tut.ac jp
Inquire this of the lecturer by e—mail.

Proflida A:

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

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

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

FE-BHEIZRREOAE
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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

F—7—F

IRLFX— RE BARE BE, ARER KK, ZHBEE, RAIRILF B, BUERAERT

Energy, Environment, Wind power generation, Windmill, Atmospheric turbulence, Atmosopheric diffusion, Fluid power
conversion, Aerodynamic noise, Computational fluid dynamics




(D31030100)> A7 Ls - 5tifl4% R [Advanced Systems and Instrumentation Engineering]

FEAMHFEXAE] o AT L5 ER[Advanced Systems and Instrumentation Engineering]

HEHES D31030100 X5 BT FER BRBE  ER
E ] #%H EEERE  X2~2 B 2
FRHEFE AERIEFHRFHELRLFTRE HNRER | 1~
s BHIFER BARER D1

HEHEO—TF WL BE#, Bl 8AKER, =1 ZZ UCHIYAMA Naoki, TAKAYAMA Kotaro, TAKAHASHI Juniji
=il

eZAVPXA MEC_DOC75022

BROBAR
DY RT L FHAITZOEGHERB LG RIS DONTES,
1)Learns important topics of advanced systems and instrumentation engineering and their applications.

BEONE

5 1E B ER LIS AEA] 1

5 28 A ER LIS AEH 1

5% 3 I EIA LI A I

5% 48 HEEF EIA SIS R BRI 1V

%58 WEHEELCAE V

B NU(ZREOFE - -BERKRICEHE THELET.)

F6E VATFLAUTIL—av i HEN 1
FI1BVATFLATIL—avEmBAES I

F 8B VAT LAUTIL—a i AES I

F IR VAT LAUTIL—a L HES IV

F 108 SRTLATIL—av e BEA V

BY SR (REBLEOFLE-BERRICEHLETHRELET.)

F1ERY—FEEEEVRT LA

% 12 8 EEHB R AT E20 L EME R R EL-ERETA
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%15 B EYEHRIER AT S0 IV AU AR D EHE

By 5L

[RZOFHEIOFT VLI REEILKFLLD O DFBREDERIZEHEL. BEABRTBLURBOTHIEICEENELS
BELHYET, |
BREERMENETE(ZLDIE S L, GoogleClassroom T (EHHEIEHR AT LEYBRLET,

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 1

7th week: System integration and application I

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 Ill: 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.

FE-EERE
FE EMEHEEANCHAGEL, THATAZHALHIZLTELIE, (90 7))
BE /—rELoNYEET D, (90 573)

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.

&R E

1. BEHLEHRINEER

2. VAT LIS

1. Advanced Mechanical Instrumentation
2. Advanced systems engineering

FHEICHEIIMREE
BREANERMT D,

Handouts will be provided.

BSEE B4 Nonlinear Control of Engineering Systems: A | ISBN 0-8176-4265—
Lyapunov-Based Approach X
EE5L W. E. Dixon et al. | iRt | Birkhauser R4 2003
BEE B4 Nonlinear Systems, 3rd Ed. ISBN 0-13-067389-
7
EEZ H. K. Khalil | iff#t [ Prentice Hall IR 2002
BEEICHILIHESRE
HIZHL
N/A
ERBEE

NIRT L FHAIZORGMEABREGRICOWTERT 5,

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

BREOHME(EHHRR. RELR—FMEOESB L UEME %
HRLR—F(BADIELHEL 100/ 3% THET 5, )

A RAIMICT RTOBRICHELLLDICOE, TROKSICHEETET S,
S ERBEEETRTERLTEY, hOLR—bEMN 90 SUE
AEREEF 80%:ERLTHEY, hDOLR—kAhH 80-89 |
B:ER B4E% 70%EMLTEHEY, N DOLR—rEA 70-79 SmLlE
C:ERBZ%F 60%:ZERLTHY, hDOLR—bmh 60-69 mLE

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).

EHIHR
LR—hTEHE
By Report
ERISEREEH
HIZL

N/A

Ttk
HIZHL
N/A

DTV AHLR—D
B2l




N/A

AI4RT7T—

MW E# (—)LTRERE)
= E-(A—)LTHERAER)
BILSAKER (A—)LTHIERAE)

Uchiyama(Contact by e-mail first.)
Takahashi(Contact by e—mail first.)
Takayama(Contact by e—mail first.)

FE-HHINFAREOX

Bl I 2ERU/B>

(C)BELGMBEMEN - REMIERTESERRN-BIEAN
BHIZELUZTOEENFICHTIEELMEEEEL, ThoFLEEICEMMNICEESE-MERREALRER
BTHILT, RFEBAO-DOMBIMEHMERIEL, ERTEI8ENEEIC

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

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

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

*—J—FK

HEFTEMRE, SRATLIE, EHEHA

Mathematical programming, Systems Engineering, Plant measurement




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

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

FHEEES D32010010 X5 BEXR-EFHE BRBE A

RIFER
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G RERIFARBETREFRE SRER 1~

FAsRER BR-EFRRIFER FAERER D1
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HME,.RX. HEEERHELERT A LERALT, EMBI S LU TOR LN MTZRCER, 3HH. BE, 0BT 58
hEES,

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

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

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

BRERNBBIUBBOITHMIEICEENELDIEENHYET,

KIZEEBMENEEIZHDZ A, GoogleClassroom Ff=IIHFFIFR AT LEYERLET,

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

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

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

EER A
EEHAICHLEhESIE,

Refer to the supervisor.

BHEICEATIHERESR

BREICTEET S,

The books or papers are specified by the supervisor.
BEEICHATLHMBER

HIZRL

N/A

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

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

RAROFHEA(EHHR, FELR—MEOEMS LU FEEE

SREAD AL, BRADEE, BRADSMOBRFHOHRENIZHET S,

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

The point is given out of 100, totally considering the presentation, the answers to questions, and the attitude in discussions.
The student is qualified for the achievements if the point is equal or greater than 60 points. The achievement is graded by S
(equal or greater than 90 points), A (between 80 and 89 points), B (between 70 and 79 points), and C (between 60 and 69
points).

ERIHER




SHEREAR I E ATBITHAEL
None during exam period
EHIRERREH

BTl

N/A

Tt
REHEICHLEhESIE,

Refer to the supervisor.

YT )LHLR—D
FICEL
N/A

AI4RT7T—
EEHAICHVLEDbE S,

Refer to the supervisor.

FE-HEIERREDOHE

BR-EFERIFHERUB

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

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

(BE) RO EMOHESBEO TSR T HIEER L EFHEHNFEE A

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

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

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

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

(D) Communication skills for global success

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

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

F——FK

BER-ETFERIY L, JLEo 7230

Electrical and electronic information engineering, Advanced technology, Presentation




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

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

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

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

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

BRERNBBIUBBOITHMIEICEENELDIEENHYET,

KIZEEBMENEEIZHDZ A, GoogleClassroom Ff=IIHFFIFR AT LEYERLET,

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

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

FPE-EEHNE
BREZNRE/ETDLELIC, RADABRITOVWTTHFRMNEESECFELTS L,

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

EER A
EEHAICHLEhESIE,

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

BREICTEET S,

The books or papers are specified by the supervisor.
BEEICHATLHMBER

HIZRL

N/A

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

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

RAROFHEA(EHHR, FELR—MEOEMS LU FEEE

SREAD AL, BRADEE, BRADSMOBRFHOHRENIZHET S,

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

The point is given out of 100, totally considering the presentation, the answers to questions, and the attitude in discussions.
The student is qualified for the achievements if the point is equal or greater than 60 points. The achievement is graded by
S (equal or greater than 90 points), A (between 80 and 89 points), B (between 70 and 79 points), and C (between 60 and 69
points).

E R
BRI IF I BITHEL




None during exam period
EHIRERREH

BTl

N/A

T4tk
EBEHEICHWEDLEDIL,

Refer to the supervisor.
DTNV HLR—D
HIZHL

N/A

A I4RT7T—
HEHAICHWNADLEDTE,

Refer to the supervisor.

FE-BEIZBREDOAE

BR-EFERIFHERUB

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

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

(BE) RHDOEMOHESBEOTILISH T HIEER L EFHHNFEE A

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

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

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

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

(D) Communication skills for global success

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

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

F——FK

BXR-ETFIERIY simsdl, JLEoT7—2ay

Electrical and electronic information engineering, Advanced technology, Presentation




(D32010050)7 B B i 7 57 & & R ¥ &R [Advanced Technoscientists Co—Creation Project]

FEAMHFEXAE] S EBMH2EE B R[Advanced Technoscientists Co—Creation Project]

BRRIES D32010050 R4 EX-EFHBRI | BRBE 28
PHER

B %A ‘ EERA® HAs3~3 Eifi ¥ 1

B
G KZRIZHMER B LR HER WNRER | 1~
FAsEEE BER-BEFERIFENK BA4ER DI
HUAHAD—7 EFHAFVITEELUI—FR, S2REHKEE, BHFZEKRBIZEER 2kei kyomu lin-S, kyoumu
FFRAC] iinkai fukuiintyou
Fonyvy COM_DOC71012
BEOHE

@ BEFRICATTTEOIYIZETE2F—LFTEOIRDAVNEELT. BLOBM P HOEBOZALOMEN
E.PBREMHMOZRLEES,

Q@ MEBBROTOCRERBTEHEELIC. F—LE)—FFTETADIIMNIRDAVMNER . F—LIRTAVMEND
mEEH%,

@ FMMEME(HORIE) LHRELEDFELEZES SERMREELLTOREIZHFEL. ALESES,

D To improve interdisciplinary integration capability through management of team activity for problem solving, which is set
by companies, by “Monozukuri” (the Japanese spirit of manufacturing and craftmanship).

@ To acquire the problem—solving process and the project management skills through team leading.

® To enhance the ability as an advanced tecno—scientist to bridge academic expertise and social implementation.
BEORE

PE2EEDONMER B THAERZHBLO VAR UEENSIRTINBEE (T ITHL. BLAOLFOFEECEL
VBB SN F— LD ZOBRICAGTTRYBO IO VM B)DTROAVNERL T, KEF—LlE. TRTAUE
PLTHETRAFEFE 24, THRMICHERRICIYBOFELE 5-6 &, TAGGTRTERBEZE 1L IYEBRS
NBE15F—LDFE), FRT—V—EZHRL. FEOFLEEN—XITHELH BN TF—LREEITI.
FE2EENBRICERICEREEADGOFERICEELLENS, F—LAVN—DEELTILIICEREZRAELTH
MtEEED. AFEEZERE. MEFABEULEO Y R—bEITI, KFTHGERBRICTOVWTESOEMENENM LD THNL
(£, F—LIZFRNRALRLEAS, TOBREEH TE,, EHEEZEL T BYBOBENBELLZBEIE. TOER
ISAFTF—LZE)—RT 5, F—LDRKRIZDONT, Tr—YMIBATIH T, BBEBELUKETHRETHLLELIC. T+
—OxELTHRSTBEICITER., HEHBITHHKT S, PRKER. REEROANBREE, FLHOD—T1o T &8T5 (F
RIFFEZEDITIOHFELLY),

£15E(EEAEAFRIOHEBRIETRDEY ., QUBEDEF—LTODEFHCOVTIE,. RERKRETICHIEE
DRI LIFRHILERHRIC. BEEBELTELI ALY,

@ FVIVTF—2av: F—Y—EHLUVF—LER- BB F—LLLTOTOD /M DEDHFEIZET 25HH, &F—
LTOBECHAN. B DA, HEZDT—IEEALHI DA, ERXBRE,

Q@ EWHFLLVICES MERR-WEOTOER, IO FIUT - THAUFITOWT, EENLGEREE T4,
BB RIS IL—TThREH . #R.

@ B#Z®EE

@.® & BMAREEILE

®~0Q M1

®. . ® HFERE

O %

FEBOFELD. RIRY

O =EFER

Manage the project—based subject in which second—year undergraduate students from various fields collaborate to solve
issues set by companies. Each team is composed of 1-2 doctoral students responsible for management, 5—6 undergraduate
students who take the lead in problem solving, and 1 teaching assistant (a master’ s program student), with a total of 15
teams expected. The list of themes will be disclosed in advance, and team formation will be carried out by the faculty
members based on the students’ preferences. Taking care to create an environment where second-year undergraduate
students can openly and actively share their opinions, the team members adjust and harmonize perspectives to establish a
shared direction, support the determination of development objectives, and assist in drafting the development plan. Where
your expertise is relevant to the technical aspects, you are encouraged to advise the team and facilitate its application. In
the course of progress management, when issues or problems emerge, advice is given to support their resolution. Each week,
the team’ s situation is reported to the faculty using the prescribed format, and managers are expected to consult the faculty
whenever necessary if problems occur. Take the lead in organizing and summarizing the content of the midterm and final
presentations (preferably presented by undergraduate students).

The schedule for all 15 sessions (every Monday afternoon) is outlined below. From session Q) onward, team activities may
be adjusted as necessary, provided that they are sufficiently developed by the time of the final presentation.

(D Orientation: An overview of the list of themes, team composition and roles, and guidance on project procedures as a team.
Each team will conduct self-introductions, present individual strengths, explain the reasons for selecting their theme, and

exchange opinions.




(@Basic education and practice: Following introductory lectures on problem—solving and improvement processes, as well as
engineering design, each group will tackle simple exercises and make presentations.

®) Goal setting

@.® Design and development planning

®~© Prototype fabrication

. (2. @ Effectiveness evaluation

@ Midterm presentation

Project activity review and summary

@ Final presentation

FE-EZRE
ERICHBECEFRLTELCE,

Review the textbook in advance.

BAERE

BTl

N/A

BEE 2] TASIHIIRCAVEDOERNEANEEH(IZDC | ISBN 978-4-04-
. 605082-3

EE8 PHRARE | HBE# | KADOKAWA bR 4E 2021

BEE2 &4 THAUEE 20: NELHEEEZ DI REIM) ISBN 978-4-09-

825440-8.
EEA WK, B, 1975- 42 | HAR4t INFEE H R 2023
i &

HEHE =4 Design thinking in the classroom : easy-to-use | ISBN 978-
teaching tools to foster creativity, encourage 1612438016
innovation and unleash potential in every student

EEA David Lee | BR#t | Ulysses Press HIRE 2018

BHEICETIHEREE

BAREZFIFEFIBREORHEQ M), KEOAFIFZEILFEEOHEEN M),
Students who speak Japanese use the two Japanese textbooks. Students who speak only English use the one English—
language textbook.

BEE 4 FIZDRARERE R ISBN 978-
4046003126
EEA oJT YYa—ay | HiR#t KADOKAWA H R 2014
RE
BEE?2 £42 BEE- -BEHrELLTERLES ISBN 978-4-88686~
321-8
EE4 BRFSMEZ | iRt ERER HRRE 2024
EES
SEEICHIIHEFHR
BEIEH
Under selection
ERBE

D V=EF—=v T HBELTRIETARMERL, F—LELTORBEEAHLTIKIENTES, BICHRINECTF
—LINTOHEHKERLT, V—F—LL T hEBEEH#EH T8N LN S,

Q@ GEMK: FEMRRERET SO, BEOHILREDIDERULNLEELK, HIWEEEMROXIEET
BIENTED,

@ BREXR #HAUBHRELLIC, FEOAEZHAMILTE, RESNBREEZETL, TONRZAE, BRIITHIL
nTES,

@ T TIYTTHAVRERN ISATUDEREFB T H-OICBIRLBREIEDL, ERERB-TIOTHLINER
BT HITEINENS,

(D Leadership: Being able to present a clear direction for the organization and lead the team toward achieving results.
Continuously gathering information, engaging in discussions within the team, and acting with an awareness of developing
sound judgment as a leader.

@ Consensus Building: Being able to facilitate problem solving by selecting the best option among various proposals and
engaging in, or supporting, the process of building consensus.

@ Problem Identification: Being able to clarify the essence of an issue based on various sources of information, implement
proposed solutions, and investigate and verify their effectiveness.

@ Engineering Design Ability: Being able to verify whether the design solution devised to meet the client’ s requirements
actually satisfies those requirements.

RAEDFHEECEMHER, BELR—MFORME S UFMEE
(FEHEmREt )
@ TROA N (BARRE, BAFEE. SEICR T HES ORR., MEREZOBRICAITLTENAIRONETEIC




DWTHBARHTEILR—FI+—TYMIEBATEIAR). F—LD)—TA27 IR TAVMRRICET HFERFEEET
fli. BEFHEEZSEI. REMITIEERENEFHE) - 701

@ FHMER-TLEVFHATATT . FTATT7ISHTEEMMDOEF S, FrLolof, TR, AERHERR .. SRR
B.EZEZ RERY. TLEURBEICx T 2P AT, 35T M. 85T : 308

L ED100 R A TEHE (REMICIEEREN R EMICHIE) . R, EEREELEZFIIDOE. FTROKLSICHELZTE
I5

Ff S:90m ULk, FHili A:80m AL, FHE B: 70R L L, 5l C:60= LI E

(Under detailed consideration)

(D Management evaluation (maximum score of 70) : The supervising professor will comprehensively assess goal setting,
development planning, progress against plans, advice on problems and solutions, weekly reports submitted in a specified
format, team leadership, as well as evaluations from undergraduate students and faculty regarding management status.

@ Prototype and presentation evaluation (maximum score of 30): The assessment covers idea originality, contribution of
expertise, challenge level, creativity, prototype quality, effectiveness verification results, analysis, reflection, and presentation
content, with evaluations provided by students, industry representatives, and faculty.

The evaluation will be based on a total of 100 points, with the supervising professor making the final overall judgment. As a
rule, students who attend each session will be graded as outlined below:

Grade S: 90 points or above, Grade A: 80 points or above, Grade B: 70 points or above, Grade C: 60 points or above.

TE SRR
BRI ITHAL

None during exam period

EHIFEREEE

BIZEL

N/A

T4t

ERBERTRRIC. F—LOEHRRE. BEFFE. F—LFEME. ARBICHIIERZFICETIREXT U7 — X
TEHDT.MTRADIZAIRETSHIL,

Following the final report, a written questionnaire (with names) will be administered concerning the team’ s activities, self-
assessment, team evaluation, and feedback on this course. It must be filled out and submitted.

DI NALR—D
YFIZHL
N/A

FI4RTT—
B~&MD10-17 B, TEDLEIT, BRNA—IILETHRZMOE TLKILEFET 5,
Monday to Friday, 10:00-17:00. Please, if possible, inform us beforehand of your visit via email.

FE-HEIZERREDOR

(B)HifiiE - HRELLTOELWMEER T2

BELBENE - AEELLTCOEMN-HEMNETZEAL, HRICETIRHMNEEEHE - RE -FiR-FHEI 28eH0%
BIZD1FTLVS,

(C)BELMBEREN - RENIERATESZERRN-BIEA
BERBEFERIFS SV TOEENHICETIEELMBEER/L, TNoELEHEICAEMNISERSE-MERREA
KRERBTHILT, BERROE-OOMEIMLRMEENEL, EBTED

(D) O—/N\IIEETEDIZ2=y—avh
SA—NUIZELTEHEIBZERBICF—LELTHRALTRYVMELD P T, BoDEZPCPHEEDREMICKRER-RET
Ba3a=hH—avhé, VA —ELTF—LDBIEERICHF S TESa L\ BEh%E

(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

F—J7—F

L0IKY. TECIHM RE.PBL. TV D=FYLT - THAL IR TAUE

Monozukuri, project, practical training, project—based learning, engineering design, management
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FARFEXE] 20—y T EFF & Internship for fellowship]

HE#RES D32020030 ‘ =2 BER-EFRE BRBE B
WIFHER

b gt BE | BEER EL Bl 2

i RERIZHERIE RIS TRER 2~

BRERER ES-EFREBRIFER BRERSE R D2

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

Fonyoy ELC_DOC79020

Bx0EE%

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

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

BEORE

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

BRONT- BRI RERARFAFKT <%, IFEBEEDLLITEITT S,

BERNBBLUVBBEOTHEEICEENELEIHZENHBYET,

MIBEEMRENETRIZHSIHEEIL, GoogleClassroom E=-ITHHEIFR AT LKIYEBHLET,

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

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

FE-HERNE

HRICEEET SNBEFERETHIENEELL

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

BAER B

HIZRL

N/A

BERCHISHEEER
EHIREDELEDIETRITAHS,

Follow suggestions of the direct instructors.

SERICHIIMEEE
il
N/A

ERER

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

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

BAEDSEA(ERAR. BELA—FMEOEMS LU FFHEE

AN ORYMA CHBICEDE, JIEREDTEZE 100 &8 TTS.

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

AGERBEEERLTEY, hOilEARETE A (100 SiEA) A1 80 MUk

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

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

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

The credit of this course is given if the above total score is 60% or over.

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

HEREAR T IC(E BT

None during exam period




EHIRERREH

BTl

N/A

Tt

NECES ITOVTITFERIEERE L&LGHEHTHIE,

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

HIZRL

N/A

AI4RT7T—
FHREZAENA—ILHAHVETEKZICTEER ST S

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

FE-BEIZBREDOAE

BR-EFERIFERUB

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

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

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

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

*—J—FK

e HIEE

On the Job Traning
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HMBEaFEx£] FimM T L oA =- X458 I [Advanced Materials for Electronics 2]

BmMAES D32030020 ‘ X4 ES-EFHE EBRBE EiR
MITFFER

EEXY #®H | BEER | £3~3 B 2

R rRE KREFERETHA RS LR HIERE FERER 1~

BRERER ES-EFREBRIFER BRERSE R D1

HEHR(N—2FRE] YA B, miE =, A4 B MATSUDA Atsunori, KATOH Ryo, KAWAMURA Go

Fonyvyg ELC_DOC72020

BEDRE

THNZDR AFZDR VD TITITIVEICET S MRIL IO IR EHICE T HERN S ERIAHEIZD
LTES,

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

TANZIRTIREHBOXILIFAZIRTNA R BPOTSIXEZ VI TIRARITDNT A A=V X TIE, ek B
BREEMHE BBEED L A4V REMGEDESRILET A ROERENSIGAIZONT, £V TUTILTIE
S B RE EA CR T AR BMABREFTNER V= VU T RITADERIZON T, FREFNERIIZEHEND
B2 o BRI O0 T, RBENRAE -ZRL. ThICESVHRE X THEEZTI.
MBERNBRBLUBBOMECEENELIEELHYET,

MIBEERMRENERIZHSIHEEIL, GoogleClassroom E1-ITHHEIFR AT LKIYBEHILET, |

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.

Ionics: 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.

FE-EENE

RYUIDERTRTTHEFEEORBITDONT, BRICE A AABRLIFERN R THAD T, FEERFTICREEET
KRR -ZRLIS5ATRBUIZHRIZSMNTSIE, (F$E:0 4. 5E:909)

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.

BAER B

ERES. ELEE, REEZE. ERILE. BAEFMHGS

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

BERCHISHEEER
BETLYDAZERMALES .

Papers(resume) will be distributesd.

SERICHIIMEEE
il
N/A

b=474=k

BER2IZEDMBOHZICMZ, BESN-EET—VICEIGAERARERREL, TLELT—2av TR AV 3V ET
SCET UTNIEREERTS.

1 MEILINOZHRIZE T LR EREETNICRETESLIL.

2 MHEHILIFOZHRIZEITIME - EZ2EFEBBL, RESNT—ITEDVWEREFLD, LU FOFETLE
DEBREL DM REICHLTIZLIFy—MNTESRIL.

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.

DT EECEMHER, BELR—MEORME S UM A




FELHEHNSHBINIFBICHLTORRBLIUHBORERICKY | BENICHEZTMET 5.

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

SHEREAR T ICE BT

None during exam period

EHIRERREH

HIZHL

N/A

ZDith
$FICEL
N/A

DILALR—D

¥AEE & http://ion.ee.tut.ac jp/

fN@E 3 :http://www.electroanal.ee.tut.acjp/index.html
SAIAT Rl http://ion.ee.tut.ac jp/

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

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

FI4RTT—
BHECHERA—ILEETIVAINTBIE,
As needed to corresponding professors by e—mail etc.

FE-HEIERREDOHE

BR-EFERIFERUB

(C)BELGMEEMAN - RENISERTESDREN-BIEA
BRBEFERIFELVZTOEENHICETIEELMEZBEL, TNoFLEREICARMNISERSIE-MERRKS
RREARGTEILT, BEMROE=OOMBIMNERMTEEEL, EBTED

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

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

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

F——F
HEILINOZOR, EHER (AE)

Materials science for electronics, Practical work exprienced (Matsuda)
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REONE
YIT3—-X1(I1S)

5 16 18 HARAER

HJa—X 2(FEH)

% 16 B FEHHER

$18 5EEIZOZEB LIV LOEED T
— BREFEIRILY— —
%28 SEELEAFDREHER
%378 SEETFOER
BEADOHESLUSAK-ER- BAROESMEZ MM
£ 898 SEERBOER
ERER.AVTUOY BEAT—T ). OEnH. 2EE#R. BF-Jviod
%108 SEEMBBZRE
BEE. ‘Fﬁ’f‘%fmm WMETALIE, SHEMLREE
£ 11-12 8 S EEESFERITMEE
‘fﬁ%nﬂﬂﬁ?‘izf@ﬁ*ﬁs EBIIRAER. MEERR. BB LR
138 SEEREEE
'I'J/\)I/Z';'J:T: RREE. ERBEEDHRE
%1458 BERRIEE
BIE. ERER. HEAEAR
%158 BERECH
BERGA. BESIGA. WER AR

$F£18 ERIEEIRILTF—T NI ADHPE
¥ 2E BNEE 1~5 3 AR

F 3B FTXIRIINFT—LIZEEBER
£ 48 EBREMLILFEMDEEN

F£ 58 EMERBDER 14 cE#E
F6E EBRIGBELER_ERE

£ 78 EREEAECYEREBRE
%8B LEEM(—R,

IR, BEE) OB H L
B 9B UFILAFT ZREMDERM R EH DT
%108 ZREMDOFTREHIEHARX

%1158 ZRE MO MR %

%128 BRAMBIOERDOGHA

¥ 138 BHENKEBLER-EXHE

B 148 EREMEEYILEES

%15 5@ BFIRIILT—EL - NUFD DA -BRILERIGHEE

BERNEBIUBBOMIEICEENELEIEENHYET,
MIBEEMRENETRIZHSHEIL, GoogleClassroom F1=IIHHEIFR AT LKIYBEBHILET,
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 7th week. The basics of high voltage engineering

FBAREFExE] FIHBER S AT L4 I [Advanced Electrical Systems 2]

BERES D32030040 =45 EX-EFEHR  BRBE  ER
I%ﬁ&

BREEERA 3] | BEER | K3~3 BATH 2

SRS AERIEMERE L L LZE HEER | 1~

BrEEF BR-EFERIFER BAEESER | DI

HLUKEIN—F | F=HE K, JIE BB, kE TOJO Tomohiro, KAWASHIMA Tomohiro, To be assigned

=il

Y 2AUPYS ELC_DOC73020

BEDOHE

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




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 lonic Transportation in Electrolyte Solutions

6th week: Electrode Reaction Processes and Electrical Double Layer

7th 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 lon 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.

FPE-EENE
BEOEZNETZEE (90 ) T5HLEDIT, READARIZOVWTRAENEFESEICTFE (90 7 LTLHIE,

Based on the handout to distribute, carrying out review (90 min) and preparation (90 min) for each lecture.

BE:ERE

L

N/A
BEECHIIHEFER
BETUU M ERH

Materials will be prepared by the lecturer.

BEEA1 B4 Fuel Cell Systems Explained ISBN
EE4A J. Larminie and A. | HhR$L Wiley HhRE
Dicks
BEE =4 Lithium Ion Batteries: Science and Technologies ISBN

S M. Yoshio, R.J. Brodd | HhR#t Springer-Verlag HiRE

and A. Kozawa

BSEE3 =22 High Voltage Engineering ISBN
E E. Kuffel, W. Zaengel | HiR$L Newnes HhREE
and J. Kuffel
SER4 =4 Principles of plasma discharges and materials processing | ISBN
S M. A. Lieberman and | HhR#t Wiley B 1994

A. J. Lichtenberg

BERICHISHEER




HIzHL

N/A

EREE

(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.

RO Sl A (B HIEER ., FRRELTR—FMEOR DS KU FHEE%E

FRAIMIZETOEZRICHELEEIZOE, TROKLSICHEEZTET 5,

TEHAERER 80 mELR—b 20 D BAETIET 5.

S EMBEEETRTERLTEY, M OTRMLIR—FDEE A (100 S s A 90 MLl E
AGEREEE 80%ERLTEY, MOTRMLR—FDOEF A (100 SiEm) A 80 ML
B: ERBEE 10%ERLTHEY, HhDOTRMLR—FDEEH (100 SiFEE) M 70 ML
C:ERMBZ%E 60%ERLTHEY, HhDOTRALIR—IDEEH R (100 sH ) A 60 MLl E

[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).

EHIEER

EHEREEMR

Examination

TEHAREREEM

HIZHL

N/A

T4k

B=E(IB):C-309, EEE:44-6958, E-mail:kawashima.tomohiro.et[_at_Jtutjp

BE (B) : C-305, EEE:44-6722, E-mail: tojo.tomohiro.gx[_at Jtutjp
EROBRIEat Z@ITEBLTTELY,

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.gx[_at_Jtut.jp

(Please replace [_at_] to @ when you send an e—mail.)

DI NALR—D
YFIZiL
N/A

FI4RTT—
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-HEIZERREDOR

ES-EFHEBRILERB

(C)BELMBEHE N RENISEATEZERN-AIEN

ER EFEBRIESIUZOBESHICHT IBELMBEBSEL, ThoZRHEICHRMICERSE-MERRS
ERERBTHILT, REBRO-HORAIMLEMEREL, EHTES

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

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

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

F—7—F




BEE, T5X7, THLF—F (R, BRILLRIS
High Voltage, Plasma, Energy Devices, Electrochemical Reactions




(D32030060)E v/~ AT L YA=4 R ¥R I [Advanced Microelectronics 2]

FERFEXE] FIRTAIAIL A=) X455 I [Advanced Microelectronics 2]
BHEHES D32030060 ‘ =& ‘ ER-EFE BRA ER
ﬁl%ﬁﬁ

E e % | BEER | B1~1 :ToZ ] 2

SRS AERIFERFFE TR IRE SRER 1~

BrEEF BER-BTREBRIFENR BAREER D1

HEHRA—TFRE] JE]’ Bt B —i& AR, IWE EEH, KT KAWANO Takeshi, TAKAHASHI
Kazuhiro, CHOI YONG JOON, YAMANE Keisuke, To be assigned

FonyLyg ELC_DOC74022

BROER

TR FEBERT NAADT=ODER, T/AAREE, B OERTO R ZERTHEEEIZLT 5,
To understand semiconductor physics, structure, design, and processing of advanced semiconductor devices.
BREORE
AEZL ERBEFIFUBSLUVEFTNARAB/EERLLTEY . COMBIFATELEFD 4 DDOHE I LEHIND,

. RAFRFHAM (8)
ATOESENVRIVS =TS (WLR)
. S MEMS/NEMS 7 (518)

. RAYBT I8 BT GATEF)

HW N =

BRIIMATEENETARMICRVBL 7 — AR TALEET %, FEFSZONFEREITOVTOREHAR L. BXRE
WMRY DT NAREHETHUEDFRBICIMYMBA. TLE T30 %75,

BREDEDAL, REBZEDFEBREOIBEFZEANREAT HIRWEFEENEDH SN LEHXTITS,

BERNBBLUVBEOTHEEICEENELEIHZENHBYET,
BEREMENEH(ZLSIHE (X, GoogleClassroom F= [IHFHIFRS AT LKIYBHILET,
This course is based on Solid State Electronics |, Il and Electronic Device Theory.

This subject consists of four parts.

1. Photodetector technology (Choi)

2. Band engineering and quantum effect devices (Yamane)
3. Advanced MEMS/NEMS technologies(Takahashi)

4. Semiconductor device technology (Kawano)

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

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-HBERE

BEN B OHMEIR, LIHMMEOERIZDONT, FEXHARLLE TEENBTERETIATIHEITIEL.
INITEY, HESHFTOELGLIAMFDE B TIIELS, EERMBRAICILS-EBBEERTIHITDAITEHIE,

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 .

&R E

ELAHRE  EFT/\1R@, o VT RT LA, ERETVATLMR, XILYMOZSX, BAREFIZIL

Solid State Physics,

Electronic Devices,

Intelligent Sensing Systems,

Integrated Circuits,

Optoelectronics,

Solid State Electronics LI

BREHTIMEER




BEEICHTHSHEER

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

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

EREE

1. F BRI THERNGYERREFCEBL, BEXNGFERT NI RAOBERBLELREFEICHRHATESIL
2. BZONFEREBREBRR T DFERT NS ROERPRERETHENTESDZL

3. BEZONT-PEVIREREL, BRTESHIL

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.

BREOFEE(EHRER. BELR—FMEOESHSIUFmE %
T—RABZTAORBREDLR—L100%)TEHET S,

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

ERIAER

LR—hTEHE

By Report

EHIEEREM

LR—hTEHE

By Report

T4t
BIRICELTEITEROHKAEICOVEINTHTE,

SR EFMI £ : C-603 kawano[at]ee.tut.ac.jp

B8 —i%: C—606 takahashi[at]ee.tut.ac jp

IR & &4 : C-608 yamanel[at]ee.tut.acjp

BB C-612 choilat]ee.tut.ac,jp

Before choosing a sub—course, contact to following professors

Takeshi Kawano:C-603 kawanol[at]ee.tut.ac jp
Kazuhiro Takahashi:C—-606 takahashi[at]ee.tut.ac.jp
Keisuke Yamane: C—608 yamane[at]ee.tut.ac.jp
Yong—-Joon Choi: C-612 choilat]ee.tut.ac.jp

Iz )HhLR—D

HIZRL

N/A

AI4RT7T—
A—ETTRAVIER TS,

Take an appointment by e—mail.

FE-HHIZAREOHG

(C)BELMBEMRENIERATELREN-AlEN
BEX-BFRBIZSSIUEORESIFICHTIEELMBEBSEL, ThotREBROLOIHEMIZERATESE
BH-RIERIRENEFIZDITTLND,

BR-BEFERIFERCB

(C)EELMAETHEN - RENISERTESIERN-RIER
BR-BEFERIFS IV TOBEENFICETISELHNBEZBR/L, TNOELHEEICHENISERSE-MRBARA
ERERBITHILT, FEBRO:-ODOBBIMNGHMTEAIEL, EETES

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

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

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

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

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




F——F
EAEF IS, $BEME, L—F—F (4 —F EREBT T/ AR

Solid-state electronics, semiconductor physics, laser diode, low—dimensional quantum devices
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BERES D32030080 =8 EX-EFE BERA 3N
MITFFER
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SRS ARERIZMERE LR LZE SRER 1~

BrEEF ES - BEFERIFER BAREER D1

HEHR(N—2FRE] +E F= Bt B, Shao XunUEHARA Hideyuki, TAMURA Masaya, SHAO Xun

Fonyvyg ELC_DOC75020

BxoE&

TEOSE. WFIhDT—IE1DERT 3.

(1)

DANLRAVATLICEET 520N REDIRARREZFEMBL, TOMREKEEETHLT, BEOHREICIEA

TEHEZFIZDOIT5S.

(2)

DAY LRERBEPLCTAVLRABAEEICE TS RF EROREMBHEERAL BEEOHARICIEATIAEEIZOT

5.

(3)

AX—MtREXAHTYIAVE21—T107 OREHRTIZFVTNEBSOHRICENT NEHITDOTS.

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.

BEORE

(1)

UTFIZRT ESBTAVLRVRATLRBENORHDOT—YERIRL, BEOHART—VICEATLIXMAE, izt -iHE,
REHBROTILELT—avET5(16 ).

sDANX LR Hiff

X AW & ST Sy Es ks 101}

s AY L RBERIT

(2)

EIZTRF 70UV RRIREAFE O EHBICEHOo-HED, RF BB HERIMBICOVTHERT 5.
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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.

FE-HERNE

BRBEENREEETH(90 7) &&bIT, RBADODARICOVWTTFRAMNEEZSEICFEL TS (90 7)) T,

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

BEME

(M ELATHARER BIMERBIES AT LR LIIIZEBLTVAILERNRET 5.

(2) B AR ER AIv /KRB T2 LIZEEL TSI LEHIRET 5.

Q) ERIELBBOBFLIHFERM BT OV RAT LR IIEBBLTNSIEEFNRET 5.

CHUSNOFE (R - X FEORB) THOTHLRIEERHITMHEELH LN, TDEE, FRABEER T H-0F
BB ELAAL THAIZE/LILEBESFHLETS.

(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.

BHEICEATIHERESR

ZTOEEDT—RICSLT, SEELMEHROL, XK-BHELGEEETTS.

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

BEEICHATLHMEER

t=T bW

N/A

ERBR

(1) BRLI-T—ICEALT, BULGHETERRIXEHERETIRMEZIZDITS.

(2) BIRLI-T—RICEALT, BEEMSEHIADERAET, BEVHBEEZIZDT5.

() BIRLI-T—VICEALT, AENBZEIRET 5-ODEXFENZHIZDIT5.

@) BIRLI=-T—7ICEALT, AENBERBLETRRTIENESITDTS.

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.

RO E(GEMRER, REALR— MO B LU %
FE ILEUT—Yar, BREEGEERANISTET 5.

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




ERIAER

LR—+TEHE

By Report

EHIRERREH

2L

N/A

Tt

(2L

N/A

DTNV HLR—D

(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.acjp/em/index_en.html

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

FI4RTT—
EHIZ e-mail TFHRETHL.

Make a reservation via e—mail.

FE-BHEIZEBREDOAE

BR-EFERIFERUB

(C)EELMEEMEN - REMNISERTESERK N -RlEA

B BEFEHRIZS LV TOEENHICETIEELMBEER/L, TNoELREEICHEMNISERSE-MERREA
KRERBTEILT, BERROE-OOMEIMLRMEENEL, EBTED

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

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

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

F——FK

BIRORAT L, TA4Y0K, RF B, &FKER, BHRryb7—2, #iHEE

Wireless sysmtems, Microwave, RF circuit, High—frequency circuit, Computer networks, Machine learning
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ERRENEET HFRZICHT OIRAHOBITER FICHEBICLIREMOEMER) EXR T O8N, GOV,
ZOEMIBEREEAE. A, B WETESRNEED,

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

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

BERNBBLUVBBEOTHEEICEENELEIHZENHBYET,

MIBEEMRENERIZHSIHEEIL, GoogleClassroom = IIHHEIFR AT LKIYBEBHLET,

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

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

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

FPE-EEHNE
BEMEET HRABICEL, PE-BEETI,

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

EERA
EEHAICHVWEbESIE,

BHEICRIIMEFE
BETLOAEERMALET,

Papers(resume)will be distributed.

BEEICHIIMEESR
BENSEEORIMENERRTIEEMHD,
ERBR

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

(3) X DIREHTIERIDN TED,

(B FEREVSREMILTOERIRBENTED,
B)FROTEEEMEVVSERTHERTES,

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

(3) To make standard construction of technical papers.

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

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

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




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

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

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

EHIEER
Z Dt
Other

EHIFEREEE

BIZRL

N/A

T4t
BEHEICHWEDLEDIL,
ITNALR—D

BIZEL

N/A

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

FE-BHEIZEBREDOAE

&8R- MAE TR ER/B>

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

(E) RFDOEMOHRRED R T HER L EFGRIEE S

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

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

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

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

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

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

F——F




(D33010020)1& %R - A AL T 4% B #8585 I [Seminar in Conputer Science and Engineering 2]

FERFEXE] & ¥R - XN HE T2 4% Il %% I [Seminar in Conputer Science and Engineering 2]

HEAES D33010020 ‘ =3 BT BRBA g
FEK

E e BE | BEER EL Lok~ 1

SRS AERIFERFFE TR IRE SRER 2~

BrEEF 1B - ENEE THEHEK BAREER D2

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

FN)y CMP_DOC71012

BxoE&

BHR-METZEEETIBLOFMAFFICENT, HERMORARORILFRDOBAEZY, BETHILITEL
T, SHROMEOEBET S,

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

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

BRERNBBIUBBOFTHMIEICEENELDIEENHYET,

MIBEEMRENETRIZHSIHEIL, GoogleClassroom - [IHFHEIFERI AT LIYBHILET

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

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

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

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

BEMNEETINAICEL, FE-EBFEITI.

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

BER B

il

N/A
BEECHIIHEFER
HBETLUAAEERMLES,

Papers(resume)will be distributed.

SERICHIIMEEE
YFIZiL
N/A

b-o4=F:

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

(3) WX DIBERTHEHNTES,

(B FEREVSREAILTOERIRBMNTES,
B)FEROFTEEERELSHERTIERTES,

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

(3) To make standard construction of technical papers.

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




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

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

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

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

S:more than or equal to 90, A:more than or equal to 80, B:more than or equal to 70, C:more than or equal to 60

EHIEER
LR—bTEE
By Report
TEHAREREEM
HIZHL

N/A

it
FHIAFEOHE

DI NALR—D
YFIZiL
N/A

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

FE-HEIZERREDOR

1E4R - FEE THFEW/B>

(C)EELMAEHMEN - RENISERTEIEE-8lER

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

(BE) BRHFOEMOHSBEOELIHT BRI EEHEHNEE A

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

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

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

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

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

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

F—7—F
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BxnaE

@ BEFRICATTTEOIYIZETE2F—LFTEOIRDAVNEELT. BLOBM P HOEBOZALOMEN
E.PBREMHMOZRLEES,

Q@ MEBBROTOCRERBTEHEELIC. F—LE)—FFTETADIIMNIRDAVMNER . F—LIRTAVMEND
mEEH%,

@ FMMEME(HORIE) LHRELEDFELEZES SERMREELLTOREIZHFEL. ALESES,

D To improve interdisciplinary integration capability through management of team activity for problem solving, which is set
by companies, by “Monozukuri” (the Japanese spirit of manufacturing and craftmanship).

@ To acquire the problem—solving process and the project management skills through team leading.

® To enhance the ability as an advanced tecno—scientist to bridge academic expertise and social implementation.
BEORE

PE2EEDONMER B THAERZHBLO VAR UEENSIRTINBEE (T ITHL. BLAOLFOFEECEL
VBB SN F— LD ZOBRICAGTTRYBO IO VM B)DTROAVNERL T, KEF—LlE. TRTAUE
PLTHETRAFEFE 24, THRMICHERRICIYBOFELE 5-6 &, TAGGTRTERBEZE 1L IYEBRS
NBE15F—LDFE), FRT—V—EZHRL. FEOFLEEN—XITHELH BN TF—LREEITI.
FE2EENBRICERICEREEADGOFERICEELLENS, F—LAVN—DEELTILIICEREZRAELTH
MtEEED. AFEEZERE. MEFABEULEO Y R—bEITI, KFTHGERBRICTOVWTESOEMENENM LD THNL
(£, F—LIZFRNRALRLEAS, TOBREEH TE,, EHEEZEL T BYBOBENBELLZBEIE. TOER
ISAFTF—LZE)—RT 5, F—LDRKRIZDONT, Tr—YMIBATIH T, BBEBELUKETHRETHLLELIC. T+
—OxELTHRSTBEICITER., HEHBITHHKT S, PRKER. REEROANBREE, FLHOD—T1o T &8T5 (F
RIFFEZEDITIOHFELLY),

£15E(EEAEAFRIOHEBRIETRDEY ., QUBEDEF—LTODEFHCOVTIE,. RERKRETICHIEE
DRI LIFRHILERHRIC. BEEBELTELI ALY,

@ FVIVTF—2av: F—Y—EHLUVF—LER- BB F—LLLTOTOD /M DEDHFEIZET 25HH, &F—
LTOBECHAN. B DA, HEZDT—IEEALHI DA, ERXBRE,

Q@ EWHFLLVICES MERR-WEOTOER, IO FIUT - THAUFITOWT, EENLGEREE T4,
BB RIS IL—TThREH . #R.

@ B#Z®EE

@.® & BMAREEILE

®~0Q M1

®. . ® HFERE

O %

FEBOFELD. RIRY

O =EFER

Manage the project—based subject in which second—year undergraduate students from various fields collaborate to solve
issues set by companies. Each team is composed of 1-2 doctoral students responsible for management, 5—6 undergraduate
students who take the lead in problem solving, and 1 teaching assistant (a master’ s program student), with a total of 15
teams expected. The list of themes will be disclosed in advance, and team formation will be carried out by the faculty
members based on the students’ preferences. Taking care to create an environment where second-year undergraduate
students can openly and actively share their opinions, the team members adjust and harmonize perspectives to establish a
shared direction, support the determination of development objectives, and assist in drafting the development plan. Where
your expertise is relevant to the technical aspects, you are encouraged to advise the team and facilitate its application. In
the course of progress management, when issues or problems emerge, advice is given to support their resolution. Each week,
the team’ s situation is reported to the faculty using the prescribed format, and managers are expected to consult the faculty
whenever necessary if problems occur. Take the lead in organizing and summarizing the content of the midterm and final
presentations (preferably presented by undergraduate students).

The schedule for all 15 sessions (every Monday afternoon) is outlined below. From session Q) onward, team activities may
be adjusted as necessary, provided that they are sufficiently developed by the time of the final presentation.

(D Orientation: An overview of the list of themes, team composition and roles, and guidance on project procedures as a team.
Each team will conduct self-introductions, present individual strengths, explain the reasons for selecting their theme, and

exchange opinions.




(@Basic education and practice: Following introductory lectures on problem—solving and improvement processes, as well as
engineering design, each group will tackle simple exercises and make presentations.

®) Goal setting

@.® Design and development planning

®~© Prototype fabrication

. (2. @ Effectiveness evaluation

@ Midterm presentation

Project activity review and summary

@ Final presentation

FE-EZRE
ERICHBECEFRLTELCE,

Review the textbook in advance.

BAERE

BTl

N/A

BEE 2] TASIHIIRCAVEDOERNEANEEH(IZDC | ISBN 978-4-04-
. 605082-3

EE8 PHRARE | HBE# | KADOKAWA bR 4E 2021

BEE2 &4 THAUEE 20: NELHEEEZ DI REIM) ISBN 978-4-09-

825440-8.
EEA WK, B, 1975- 42 | HAR4t INFEE H R 2023
i &

HEHE =4 Design thinking in the classroom : easy-to-use | ISBN 978-
teaching tools to foster creativity, encourage 1612438016
innovation and unleash potential in every student

EEA David Lee | BR#t | Ulysses Press HIRE 2018

BHEICETIHEREE

BAREZFIFEFIBREORHEQ M), KEOAFIFZEILFEEOHEEN M),
Students who speak Japanese use the two Japanese textbooks. Students who speak only English use the one English—
language textbook.

BEE 4 FIZDRARERE R ISBN 978-
4046003126
EEA oJT YYa—ay | HiR#t KADOKAWA H R 2014
RE
BEE?2 £42 BEE- -BEHrELLTERLES ISBN 978-4-88686~
321-8
EE4 BRFSMEZ | iRt ERER HRRE 2024
EES
SEEICHIIHEFHR
BEIEH
Under selection
ERBE

D V=EF—=v T HBELTRIETARMERL, F—LELTORBEEAHLTIKIENTES, BICHRINECTF
—LINTOHEHKERLT, V—F—LL T hEBEEH#EH T8N LN S,

Q@ GEMK: FEMRRERET SO, BEOHILREDIDERULNLEELK, HIWEEEMROXIEET
BIENTED,

@ BREXR #HAUBHRELLIC, FEOAEZHAMILTE, RESNBREEZETL, TONRZAE, BRIITHIL
nTES,

@ T TIYTTHAVRERN ISATUDEREFB T H-OICBIRLBREIEDL, ERERB-TIOTHLINER
BT HITEINENS,

(D Leadership: Being able to present a clear direction for the organization and lead the team toward achieving results.
Continuously gathering information, engaging in discussions within the team, and acting with an awareness of developing
sound judgment as a leader.

@ Consensus Building: Being able to facilitate problem solving by selecting the best option among various proposals and
engaging in, or supporting, the process of building consensus.

@ Problem Identification: Being able to clarify the essence of an issue based on various sources of information, implement
proposed solutions, and investigate and verify their effectiveness.

@ Engineering Design Ability: Being able to verify whether the design solution devised to meet the client’ s requirements
actually satisfies those requirements.

RAEDFHEECEMHER, BELR—MFORME S UFMEE
(FEHEmREt )
@ TROA N (BARRE, BAFEE. SEICR T HES ORR., MEREZOBRICAITLTENAIRONETEIC
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@ FHMER-TLEVFHATATT . FTATT7ISHTEEMMDOEF S, FrLolof, TR, AERHERR .. SRR
B.EZEZ RERY. TLEURBEICx T 2P AT, 35T M. 85T : 308

L ED100 R A TEHE (REMICIEEREN R EMICHIE) . R, EEREELEZFIIDOE. FTROKLSICHELZTE
I5

Ff S:90m ULk, FHili A:80m AL, FHE B: 70R L L, 5l C:60= LI E

(Under detailed consideration)

(D Management evaluation (maximum score of 70) : The supervising professor will comprehensively assess goal setting,
development planning, progress against plans, advice on problems and solutions, weekly reports submitted in a specified
format, team leadership, as well as evaluations from undergraduate students and faculty regarding management status.

@ Prototype and presentation evaluation (maximum score of 30): The assessment covers idea originality, contribution of
expertise, challenge level, creativity, prototype quality, effectiveness verification results, analysis, reflection, and presentation
content, with evaluations provided by students, industry representatives, and faculty.

The evaluation will be based on a total of 100 points, with the supervising professor making the final overall judgment. As a
rule, students who attend each session will be graded as outlined below:

Grade S: 90 points or above, Grade A: 80 points or above, Grade B: 70 points or above, Grade C: 60 points or above.

TE SRR
BRI ITHAL

None during exam period

EHIFEREEE

BIZEL

N/A

T4t

ERBERTRRIC. F—LOEHRRE. BEFFE. F—LFEME. ARBICHIIERZFICETIREXT U7 — X
TEHDT.MTRADIZAIRETSHIL,

Following the final report, a written questionnaire (with names) will be administered concerning the team’ s activities, self-
assessment, team evaluation, and feedback on this course. It must be filled out and submitted.

DI NALR—D
YFIZHL
N/A

FI4RTT—
B~&MD10-17 B, TEDLEIT, BRNA—IILETHRZMOE TLKILEFET 5,
Monday to Friday, 10:00-17:00. Please, if possible, inform us beforehand of your visit via email.

FE-HEIZERREDOR

(B)Hffi&E -HEEHLLTOELLMGEERE M

EELRENE-HRELLTCOEMM-MEMNETZEL, HRITHTHRMNEETRR - RE-FR- AT 55EHh%E
BIZDHTULVS,

(C)EELMBEHEN - RERNISERATESERN-8lER
BHR-HMEIES LUV ZOEENFICETIBELMBEEEL, TNoZLEEICHKMNICBIESE-MERARAER
AR/ THILT, REBROOHOMBINLTEMZRIEL, RTS8

(D) A—/\IVIZERETESa32=—Yavh
FO—NVZELTHHENERERBICTF—LELTHALTRYBAD FT, BONDEZOCREEMEMICKRIE-RIET
BO3a = —2avhé, V—F—ELTF—LDBEZEERICHF S TESELVEENE

(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.
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I Monozukuri, project, practical training, project—based learning, engineering design, management
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ARERETERPRETHICOI-HRRENZ, ©E. AREBALLETAETEOATOSME. ., R GLEOEHEE
BLTEETAILICLY, DEETORBRERE. BREROEROT7IO—FOERBEEHS, IIFEEEHDHTHEY
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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 (doctoral course). In addition, improve
humanity through close discussion with industrial supervisors and professionals for being an expected leading engineers in
the future.

BEORE

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

BRONT- BRI RERARFAFKT <%, IFEBEEDLLITEITT S,

BERNBBLUVBBEOTHEEICEENELEIHZENHBYET,

MIBEEMRENETRIZHSIHEEIL, GoogleClassroom E=-ITHHEIFR AT LKIYEBHLET,

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

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

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

HRICEEET SNBEFERETHIENEELL

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

HIZRL

N/A

BERCHISHEEER
EHIREDELEDIETRITAHS,

Follow suggestions of the direct instructors.

SERICHIIMEEE
il
N/A

ERER

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

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

BAEDSEA(ERAR. BELA—FMEOEMS LU FFHEE

AN ORYMA CHBICEDE, JIEREDTEZE 100 &8 TTS.

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

AGERBEEERLTEY, hOilEARETE A (100 SiEA) A1 80 MUk

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

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

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

The credit of this course is given if the above total score is 60% or over.

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

HEREAR T IC(E BT

None during exam period




E R B R

it
AR LES IOV TITFERIEEHB ERAEHT S

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

DILVALR—D

BTl

N/A

FI4RT7T—

FHREBHEHNA—LHIVEXRZEIZTEERIET S

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

FE-HHINFAREOX

&R - HEE THERUB>

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

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

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

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

*—J—FK
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On the Job Traning
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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.

BEORE

EELPEDTLEUELTEETITHONET (ANl 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

00 N O Ol WN =

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

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

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

© N UAWN =

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

FE-EERNR

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).

BER B




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

BHEICETIMEER
NA
NA

BEEICHATHIMEEE

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.

ER BT

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

RBARD FEMmEGEARAER . BELR—MEOEMNS LU FmEE

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)

ERIRER

LR—hTEHE

By Report

EHIEEREM

NA

NA

Z Dk
NA
NA

DTIHLR—D
NA
NA

FI4RTT—
One hour after lecture. Please contact by e—mail mich@tut,jp
One hour after lecture. Please contact by e—mail mich@tut,jp

FE-HEIZERREDOR

1E4R - FEE THFEW/B>

(C)EELMAEHMEN - REMNISERTEIER-RlEAR

R - METRE LU ZOBELSFICRET 28 EAMBEEEBL, TAOELEHICEMNIEESE-MERELER
KRBT DHIET, BEMAD-ODOMHAIMSRMEAEL, R TE 4

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

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

Have advanced knowledge about computer science and engineering as well as related fields; and have the practical and
creative skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original
technology, and integrating all knowledges organically.
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virtual reality, augmented reality, cognition
virtual reality, augmented reality, cognition
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{R A8 IR ZE (virtual reality, VR) . 8 & I8 E (mixed reality, MR) . ¥55EIR=E (augmented reality, AR) . BLUVHZORY 7)) T4
(cross reality, XR) DREBFIDIER, £IBZM, B IUBREL NIV TIBETEDSSIZRYET, Fi-. FHEOHRIZHITS
VR/MR/AR/XR D F| R EFREIT DOV THEBERHET

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.

BEORAE

X reality and Psychology 1(8—9#+—4—) TRAL  RERMBLUVZOMDEL )T DR, VORE—H JLERAL.
VR.MR, 8LV AR (2D T, EE T HFEIC OV TOEREETZTVET .

F1HEBA

¥ 2 8 £HEHRIFE
38 BRELME

5% 458 MR

5 5 8 EEHIE

% 6 8 BRiE

% 738 JEREERIMHEREETR
% 8 38 MR EE

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

FPE-EENE
FE - REOFERARICEHEIIER -HMSEFELTHCE, (905)
EE BREASMFEREL, MLV EE- MOV TIEBER TRARNS L, REZHRETIZIRH T H2&, (90 53)

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)

BEER B

X Reality and Psychology 1
Human perception and sensation
X Reality and Psychology |
Human perception and sensation

¥EEBICHISHEER
REMICNFTIMERALES .

Handouts will be distributed before the class.

SER =4 Cognitive neuroscience ISBN 978-
1107158443




EZH4 Marie T. Banich, | HiRtt Cambridge HRE 2018
Rebecca J. University Press
Compton
BEE? =24 Introduction to human neuroimaging ISBN 978-
1107180307
EZH4 Hans Op de Beeck, | HiRtt Cambridge HRE 2019
Chie Nakatani University Press
BEES 24 Analyzing neural time series data : theory and practice | ISBN 978-
0262019873
E5% Mike X Cohen | HifR#t [ MIT Press HikR & 2014
BSEE4 =24 Rhythms of the brain ISBN 978-
0195301069
EZH4 Gyorgy Buzsaki st Oxford University | HIREE 2006
Press
BEES 24 Principles of neural science ISBN 978-1-259-
64223-4
EE-p edited by Eric R. | HifR#t McGraw Hill R 2021
Kandel ... [et al.]
BEEICHILIHESRE
HIZHL
N/A
ERE&

{R#8 IR E (Virtual Reality) . #8 & IRE (Mixed Reality) . #5553 E (Augmented Reality) . £ LU Y B RY 7 T4 (Crossed
reality) DIRIEZ DB, £EPH), SXUHELANIVIZEITHEE, -, fFROHMIITETS VR/MR/AR/XR DF| R E
REITOVTOEER,
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.

RAEDSEEA(ERAR. BELA—FMEOEMS LU MR E

FAE: hfE - JRARLAR—M (% 250 R M) . &t 100 RELTREMIZETEYT 5.
SEmEZE: RAIMICT R TOEBRICHELZEDIZOE, TROLSICHEEZTET 5.
S:LR—FDEETA (100 SiES) A 90 SLLE

A:LIR—bDEE S (100 s m) AY 80 mll £

B:LR—bDEEH A (100 Simm) A 70 m £

C:LR—FDEEHA (100 Sidm)hY 60 MLl E

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.

Evaluation Criteria: Students who attend all the classes will be evaluated as follows;

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

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

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

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

E SR
HEBRAM DI EIBITHE

None during exam period

EAEEREH
L

N/A

T Ot

2L

N/A

Iz )LhLrR—D
2L

N/A
FI4RTI—
WEIZISC TR ELET A—ILEE THERTISERER-> TS,

On a necessary basis. Please contact us by e—mail in advance.

FE-HHIEAREOHE
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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—7—K
HRRYTYTA. AR, HELE, BEEHHE

X reality, Biological function measurement, Vision psychology, Sensorimotor control
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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 software for creating online experiments for psychology, psychophysics or
cognitive science.

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 software for creating online experiments for psychology, psychophysics or
cognitive science.

BEORE

. 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

. Measuring Perception — research methodology 3

. Creating online experiments using software 1

. Creating online experiments using software 2

. 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

. Measuring Perception — research methodology 3

. Creating online experiments using software 1

. Creating online experiments using software 2

. Wrap up the course

00 N O GO WN—=00JO b~ wWwN =

FE-EENE

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.

BER B

Human Sensation and Perception 11
Human Sensation and Perception 11

BHECEATIMERE
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 £4 Cognitive Neuroscience; Fourth International Student | ISBN 978-
edition 0393922288
E=EEL Michael S. Gazzaniga | HhR#t W. W. Norton & | HKREE 2008
Company
BEE?2 2] AR Fr—RM R E ISBN 978-
4274208225
EER it FE | HiR# | A—Ln HERE 2010
SERICHATIMEESR
N/A

N/A




EREE

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

BARD S EGERRER . BELFR—MEOEMS LU FMmEE

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.

EHIFER
LR—+TEHE
By Report

EHIEEREEE

N/A

N/A

T4t

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.
ITNALR—D

Will be announced during the lecture.

Will be announced during the lecture.

FI4RTIT—

Anytime, but contact to Prof.Nakauchi by e—mail beforehand.

Anytime, but contact to Prof.Nakauchi by e—mail beforehand.

FE-HHIZAREOXE
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&R - MEE TR ERYB>

(C)EELMAETHEN - RENISERTESIERN-RIER

B HETFS LV COEERFICETIEELMEEBRL, Aoz LEHEICARNICERSE-HRARAER
FARBTHILT, FEBROT-OOMBIMLZEMZAIEL, EETESHE

(C1) To acquire 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—J7—F

cognitive neurosciences, perception, vision

cognitive neurosciences, perception, vision
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The aim of this course is to acquire techniques for measuring human sensation and perception, as well as methods for
evaluating these measurements. Specifically, students will plan experiments, conduct practical sessions, and perform data
analysis through field work, and will present their outcomes in the form of presentations and written reports.
The aim of this course is to acquire techniques for measuring human sensation and perception, as well as methods for
evaluating these measurements. Specifically, students will plan experiments, conduct practical sessions, and perform data
analysis through field work, and will present their outcomes in the form of presentations and written reports.

BExzoRE

Week 1: Experimental planning

Week 2: Experimental preparation

Week 3: Experimental preparation

Week 4: Experiment execution

Week 5: Data analysis

Week 6: Presentation preparation

Week 7: Presentations

Week 8: Review

Week 1: Experimental planning

Week 2: Experimental preparation

Week 3: Experimental preparation

Week 4: Experiment execution

Week 5: Data analysis

Week 6: Presentation preparation

Week 7: Presentations

Week 8: Review

FE-HERNE

The aim of this course is to acquire techniques for measuring human sensation and perception, as well as methods for
evaluating these measurements. Specifically, students will plan experiments, conduct practical sessions, and perform data
analysis through field work, and will present their outcomes in the form of presentations and written reports

The aim of this course is to acquire techniques for measuring human sensation and perception, as well as methods for
evaluating these measurements. Specifically, students will plan experiments, conduct practical sessions, and perform data
analysis through field work, and will present their outcomes in the form of presentations and written reports

BAER B

Advanced Human Sensation & Perception I

Advanced Human Sensation & Perception I

BERCHISHEEER

There is no required textbook.
There is no required textbook.

BERICHISHEER

EBR

Course and project work, active participation.
Course and project work, active participation.

BARDSEACERRAR, BELFR—FMEOEMS LU FFHE#E
(written assignments / project work) Scale 0-5 (0 = fail, 5 = excellent)
(written assignments / project work) Scale 0-5 (0 = fail, 5 = excellent)

EHIHR
LR—TEHE
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N/A
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X B 13:00-14:00
Tuesday 13:00-14:00
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(C)EELMBEHEN - RENISERATESIERN-RIER
BHR-HEIZELUVZOBEELTICHTIEELMBEER/L, ThoE AHEICABMNICERSS-HERREFESR
FABTHILT, REBRO-HOMBIMLEMEZRIEL, RETES4E

(D) B—/NIVIEETESIZa=r—avAh
Fa—NVIZELTHENMEZIFRBICF—LELTHALTRYAD T, BODEZOCRREEMEMICKRIE -FRIET
%0324/ —avhé, )4 —ELTF—LDBEERICEETESELEENE

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

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

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

(D) Communication skills for global success

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

*—J—FK

Cognitigve Science

Cognitigve Science
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Interaction 1]

HMBEaFEx£] Advanced Robotic Perception and Human—Robot Interaction I [Advanced Robotic Perception and
Human—-Robot Interaction 1]

BEEES D33030390 R4 FR-MEET  |IRBE  #R

FEY

] % HA1 EEARER | Xk 3~3 BHATH 1

FARERS AERIEFHRFHELRLFTE HEER | 1~

FARER &R - MEE T HER BAFEER | DI

BLUHE[A—F | =F # MIURA Jun

el

FN)y CMP_DOC73221

BREOHE

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.

BExzoRE

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: Person recognition

Week 6: Task—oriented 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.

FE-EHERNE

Students are encouraged to regularly review and prepare for the lecture using provided materials (for about 90 minutes each).

RER B

Fundamental knowledge of linear algebra and probability theory is useful.

BHECEATIMESRE
Handouts will be provided. The main reference is shown below.
BESZ1 =4 Probabilistic robotics ISBN 978-

0262201629
EE4A Sebastian Thrun, | HiR#E MIT Press HiRE 2006
Wolfram Burgard,
Dieter Fox

SERICETLIHESRE

N/A

ERBR

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

BAEDSEA(ERAR. BELA—FMEOEMS LU FFHEE

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).
ERIEER

LR—hTEE

By Report

EHIFEREEH

N/A

T4tk




N/A
oI HhLR—D
N/A

AI4X7T7—

Make an appointment beforehand by email.

FE-BEIZBREDOAE

1E4R - AEETFEHUBD

(C)BELGMBEHAN - REMIERTESZERRN-BIEAN

B MEIEELVZTOEENHICETIEELMBZEEL, TNoELEHEICEMMNISERSE-AERRES LS
#RBTHILET, BEBRO-HOMBINLEMTEEEL, B TESEE

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——F

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




(D33030400)Advanced Robotic Perception and Human—Robot Interaction Il [Advanced Robotic Perception and Human—Robot

Interaction 2]

FBAREFExE] Advanced Robotic Perception and Human—Robot Interaction Il [Advanced Robotic Perception and
Human—-Robot Interaction 2]

BEEES D33030400 Ea BHR-MEETE  JBRBE  ER
R
BsESA ®HA2 EEAHB Kk3~3 B 1
B
FRERE AEZERIFHMERE LR LFRE HEER | 1~
BAsEEH 1E8R - FEE TP ER BEEER | DI
HYEHE[O—7 K+t B OMURA Ren
PRI
eZAVPXA CMP_DOC73221
Bx0EE

ANEARYMEDEBNGEIS 2= —2aVERRTHODRAREY—ILOTSYRT+—LIZDOVT, REO X T LESE
IZRRYBEALENSERT B,

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

BEORE

EAB: AVETVTAIITIRBESFRDY—v)LARYE

B 28 Vv )LARYMEEDTZHD . YILFE—F ILRBERWN-SEER AT L

%38 Vv LARYMIEOIH DR YT —IHF—ER

% 48 ORYrORTA—EWEBMIZHE 1T 5 3D T A

5 5-7 B RRBFECREDY—vILARYEDRE, BEICAT-TOS I T —NE LU FHER A > D fEER

BRERNBBIUBBEOITHMIEICEENELDIEENHYET,

MIBEEHRENETRIZHSIHEEIL, GoogleClassroom - IIHHEIFR AT LKIYBEBHLET,

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

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

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

FE-HBERE

BREMETIHEESN-EHERARTTILFE 90 7). REREZOROERENBTEEETHLHEE 90 2),
Reviewing and preparing for the lecture using provided materials are desirable. To prepare for and review the lecture for
around 90 minutes each.

BEER B

t=T bW

N/A

BHECEATIMERE

NURTILERELET ., EHSEEETTENREY,

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

SEE1 B2 Human—-robot interaction : an introduction ISBN 978-
1108735407
=EER Christoph H iRt Cambridge HRE 2020
Bartneck ... [et al.] University Press

SERICETIHREEE

HIZRL

N/A

EpEE

ARG T4 ITIRDESY—vILEARYORKICHEGEBEMOTORA-REEICOVLWTEEERLIL,
1) 5Z25N-BRICR>TEYICEMET 1250 T4TARYNEEET HIENTED

2) HEeL . BMIZEBLEORYNTF AU EIRETES

3) V= )LARYEOEEDERCHR R TERET 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




RAEDFEMECEHRER, RELR—MEOESH LU FRMmE#E
L7R—h(50%) EERREA E (50 DARTHEET 5,

S: Lik—h-SRRED S5 A (100 AiHS) AV 90 ALl E

A LiR—kSRBREDAET R (100 miEm) A 80 mLl E

B: L7R—h-SRREDEET A (100 miEm) A 70 |k

C: LR—L-BEDAET A (100 Eim) AN 60 S E

HELEEFE-LEANEEEZ(T4FOTRIL ) ETRTHBLEIBEICREY. C LLEDFHELT S
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.

EHIRR

LR—TEE

By Report

TEHAREREEM

HIZHL

N/A

ZDhth
YFIZiL
N/A

DTV ALR—D

BIZEL

N/A

FI4RTIT—

B IZHIRR (EERT7RLAS, FBRIIZA—IL (ren@tutjp) TTRAUREES L.

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

FE-HEIERREDOHE

&R - HEE THERUB>

(C)BERABEREH  ERMICERTESREN-RIEN
BHR-METEELUZOMENFICEATIEELNBEEEL, TNoELHEEICHRMIEESE-RRRRA LR
ERGTHILT, BERROOOBAIMGHEMEREL, EERTEDHE

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

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

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

F——FK

ARyb, THAOITE 322 =45—3>

robot, design engineering, communication
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FARFEXE] Fimet EEEfN S R T L [Advanced Computational Intelligence in Brain System]

BHEHES D33030490 ‘ =32} ‘ - BROBA ER
FEK

BREEERA %2 ‘ IE BER N1~1 :ToZ ] 1

SRS AERIFERFFE TR IRE SRER 1~

BrEEF 1B - ENEE THEHEK BAREER D1

BB E[A—TFRE] #1# —3 MURAKOSHI Kazushi
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BEOB&®

CORFITHEMEMN S AT LORBHGNEEESHEESRD

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.

BREOARE
EHEHEER S AT LIZHBITRETIVIE - BT
ETEREEIC B 1T B2 AT LB R ARAT
AVEL—AL3aL—ia T DRE

1—338 58
4—8:8 BEE

MBRERNERBIVUBBEOTHIEICEENELDBZENHYET,
KIZEEBMENEERICADZE A, GoogleClassroom F=IIHIFIER AT LKYBERLET, |

— 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.

FPE-BEAR
BROOEZENFZEE (907) THELLIS, RADABITOVTTHFRMNEZSHICFE(Q0D) LTAIE,

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

EERA
COREBR. BERENHERTFERFAEN B THS. SARAMEMN AT LEERMBLL TV EDH, £ITELE
BT HIE,

You must take the credits of my “Computational Intelligence in Brain System” in master course in advance.

BERCHISHEEER
BERTLY1AZBRALES .

Papers(resume)will be distributed.

BEECHIIMEFHR
2L

N/A

EF BT




B FEORTLIIBIT5ETIVE-BNEEEL. TOERENTELLSI1T45,
Understand and implement modeling/analysys in complex dynamical systems

RAEDFEMECEHRER, RELR—MEOESH L UFRMmE#E
term—end report (100%)
term—end report (100%)

EHIEER
LR—+TEE
By Report

EHIAER
L

N/A

ZTDith

Room F-507, Ext. 6899
Room F-507, Ext. 6899
ITNALR—D
I

N/A

FI4RTIT—
google classroom [ZHEEK - B %,
post question or consultation to the google classroom.

FE-BHEIZEBREDOAE

&R - HEE THERUB>

(C)BELRHMBEMEN - RERMICERTESERN-BIEN

B -METZELVZOMEANFICETIEELNBEBEL, TNoELHEICHEMISEESE-RERRA LR
ZARGTHILET, REBRO-OHOMBIGEMERIEL, RETEHRE

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——F




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

HMBEaFEx£] Advanced Data Science and Analysis I [Advanced Data Science and Analysis 1]

HERES D33030520 =87 BFH-MEETE | BRBA | &R
TR

PR L HAEE A 22 BEH

SRS RERIEMEFETRIRE SRER 1~

BrEEF 1EHR- AN THEHEK BAREER D1

HUAHR[O—7F  FUE KE AKIBA Tomoyoshi

=il

FonyLyg CMP_DOC72221

BREOHE

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

BxORE

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.

FE-HERNE

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)

BER B

Probability theory, Information theory, Formal language theory
BHEICETIHEREE

Resumes will be provided, which are based on:

*Kevin Knight

A Statistical MT Tutorial Workbook

+Seiichi Nakagawa et al.

Spoken Language Processing and Natural Language Processing

SEE1 B2 Statistical Machine Translation ISBN 978-
0521874151
EEH Philipp Koehn iR tt Cambridge tHREE 2010
University Press
SER? B2 A Statistical MT Tutorial Workbook ISBN
EE54 Kevin Knight | HiR#t | HRREE
SERICETIHREEE
N/A
b=474=k

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.

RAEDFHEECEMHER, BELR—MEORME S UM A

Marks are based on submitted materials (presentation and report assignment) and activity in the class (100%).

E R
REEXR

Regular Class

E R B




N/A
Tt
Tomoyosi Akiba: C—-505, 44-6758, akiba@cs.tut.acjp

ITNHLR—D
N/A

FI4RT7T—
16:25-17:40, Tuesday

FE-BEIZBREDOAE

1E4R - AEETFEHUBD

(C)BELGMBEHAN - REMIERTESZERRN-BIEAN

B MEIEELVZTOEENHICETIEELMBZEEL, TNoELEHEICEMMISERSE-AERRRES LR
RGBT HILET, BEARO-HOMEINLTEMTEEIEL, EHTESEE

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——F

spoken language processing, natural language processing, human language technology




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

FB4®&[F#X4R] | Advanced Data Science and Analysis Il [Advanced Data Science and Analysis 2]

HERES D33030530 X5 BHR-METFE | BRBEA | &R
K
B #®H2 ‘ [ = ‘ A2~2 Eifi ¥ 1
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G AERIEMERHE TR AER NRER | 1~
SRR &8R- ARE T HE R BAE4ER | DI
HUHLE[A— XK To be assigned
?F ]
Fonyvy CMP_DOC72221
BEOHE

COI—RTIE, HHM-EFHT—2HE BRI X#HR, REER. MANEREOIEVIEBNT 5, HHRMS L
VEFHRGERTE. THRMAIBROEER . TS5V ITILOTER. TILANILTA-7)LIVEELEDZEMARAIZM
Z. EFHEOAAMXHROCEFAIFEROHEANLGLE . BEOHARORITRICHIEREBNLET . IR TODIMNESE
CHZLDOFIBLES LV EREHTT 5,

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.

BEORE

1. Fi HRMERSTNSEFEETIIA

2. RAXHES | AVHLDETIEDSRE) Y

RAXHER 1 2 TFAEOHMBEEAREEL D3> OR/MATE

CREERR L HRNRERRE LEFIRGRTE

CERRTER L TRMBLUEFHAIEERE A HR

RETRERE L TSV DOEE

REHMRERE L TIARLT TR

CEER

0 N O O~ W

AEOHFUIAFT I RABREILERFLEDT-HODFHELEDEE (L., BRENBTSLURBEOFFEECEENELD
EENHYET,

MIPEERBENETEIZIESE A, GoogleClassroom F1= (FEFFIFHR AT LKLY BEEHILET .

. 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

© N U A WN =

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.
FE-HBERE

BIREDR. /R ELLGERA. BRSNFE VI ZRRICEETELFET. RESN-REBBEEH LT
Sy,

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.

BEER R
2L
N/A

HHBCHIIHERHE
2L
N/A

SEE ¥4 Information theory, inference, and learning algorithms ISBN 0521642981

E David J.C. MacKay | H R4t | Cambridge tHhREE 2003




| | University Press
BEE? 24 Quantum computation and quantum information ISBN 9781107002173
EEE Michael A. Nielsen & | HiR#L | Cambridge iR EE 2016
Isaac L. Chuang University Press
BER3 =24 Convex optimization ISBN 978-0521833783
EZH4 Stephen Boyd, Lieven | HiR{t Cambridge HIRE 2004
Vandenberghe University Press
BEE 4 24 Quantum detection and estimation theory ISBN 978-0123400505
EZH4 Carl W. Helstrom | H Rt | Academic Press & 1976
BERES =24 Theory of games and statistical decisions ISBN 0486638316
EEE David Blackwell, M. A. | HilF#t | Dover Publications | HiRREE 1979
Girshick
BERG =24 Stochasticity and partial order : doubly stochastic maps | ISBN 978-90-277-
and unitary mixing 1350-6
EEB Peter M. Alberti and | HikR#t | VEB  Deutscher | HiRREE 1982
Armin Uhlmann Verlag der
Wissenschaften

BEEICHATLHMEEE
SEHRIZEET B OMDEREIVY:
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/

ER BT

1. EFHROERMGIELE (EIZBEETHE POVM)

2. HHE-SFRITHTEINAXHEROE AR

3 HH-EFREEROEREMR

4 RS MEBETIOME TR IEDEREME

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

RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE

@, 2 DOMENSHIARABOFBRICE DSV TITHOND, EMREIL, I—RDPITERSN-ER/MLNEYID 1 D
ICEREHTS,

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

EHIHER
EHRBREEM
Examination
TEHALEREEM
t=T bW

N/A

Ttk

HIZRL

N/A

DI NALR—D
YFIZiL
N/A

FI4RT7T—

O—RICETHTEMIE EA—ILTERITFFTTOET . RETHNLIE, DA T X TOEKEFELTLET,

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-BHEIZRREOAE

B - ARE TFHEH/B>
(C)ZELABEMAN - ERNIERTELIREN -EIEN




B METEELVZOMEASFICETIEECNBEEEL, TNoELHEICHEMISEESE-RRRRA AR
ERGTHILT, BEBRO-OHOBAIGHEMEAIEL, EETEDH

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

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

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

F—0—F

T—ARZE AATTUHR. REER., METWFT R, BER. HtE. ETH

data science, bayesian inference, decision theory, statistical sufficiency, probability theory, statistics, quantum theory
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FERFEXE] YT =93 AT LS5 iR[Advanced Network System Engineering]
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Bx0HE

BRI =V AT IEEVRT LIV EHNED X T LOEBEMICOLT, EEO R YT —IB K OREH
Mo RTLERRTHODEREMIZONTES,

This lecture provides to learn technologies of network systems and distributed processing systems. It includes the essential
technologies based on actual networks and implementation examples.

BEONE
BEFXRETRINI—VDRAREFITELLERERF DHES, ERNCEBOBARYETI—IDERETORYE
T —U R T ERMBIC OV TEERT 5.

EE : REEREEERT L

2@ B : TEEEME LRI

3EEB:IP rybT—0&IL—4

4 BB EFEERLBBREECATL

5EE : RYRT—HY AT LEHNREDENIED R T L
GEB : N BB AT LD B ERET

7B B S EILIES R T L)1

S : D EULIES X T LD EE|2

BREORFITNTRAMETVET,
RENBBIVRBEOHEAICEENELSHEEAHYET  REREHMENERITL SIS AL, GoogleClassroom Ff=
(FHBERRATLLYENT S,

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: Mobile network and mobile network systems

Week 5: Network Systems and Various Distributed Processing Systems
Week 6: Objectives and Design of Distributed Processing Systems
Week 7: Implementation Examples of Distributed Processing Systems 1
Week 8: Implementation Examples of Distributed Processing Systems 2

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.

FE-EENE

BREDATAF% Google Classroom [CTAMT 5. £ . BRELZIT RERXFIFEZSRBLENOHRMEFTHIRTHLE
BELTLS,

FEFE

BE BENTERIBEMERASANPCSEELTALBEET S, (90 5)

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)

B B

¥EEBICHISHEER
AFARTEEES D, ATMRELBHT S,




BEE1 E £ FIERBEMR HE3R ISBN 978-4-
88549-081-1
EE4 1E$RE 15 BT | AR A—Lit iR EE 2022
-
BEE?2 E £ BERYNI—HITEAM ISBN 978-4-627-
85101-6
EER ENES | iRt | HdbdikR HIRE 2023

BEEICHTIMESRER

AEZRTEBOSEEDRNRER—XIZ, HFHIN, BEORINT—IBE. DAT LR TR ELGIMBOERE
E@ELI-bDTHS, SEEL. EREROEXRNERE I IRICKULLLIERNBDSELLTERTAHILE
BELTLS,

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.

ERBE

YNNI =IO AT LIZBTRERBEMHNEBRETES,

[P RYRT = OBEAREDOERORYNT—IBEABIRETED,

DB R T LOBEBREERENNERTES,

— Fundamental technologies of network systems

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

— Architectures and technologies of distributed processing systems

RO FME(EHER, FHELR—MEOEREMNS LU HEE

AL RAIMICT RTOEBRICHELIZLOIZDE M RAMDEF R CTEHEZETTS.

S ERBEETRTGERLTEY, hOTRIOEETAMNHEHAD 90%LL L

AERBEFZERLTEY, DMOTARDEETRANFERD 80%LUE

B ERBZEEERLTEY, N OTAFDEETANFERD 70%LLE

CEMBEEERLTEY, HhOTACDAFHEMEAD 60%LL £

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.

EHIEER

HEREAR IS (F T BT

None during exam period

E R

0t

DINALR—D

FI4RTT—

A~%&D 10:00 A5 15:00, TEDFEIF, BRI A— L ETHREZHOE TV EERET S,
10:00 - 15:00, Monday to Friday. Advised to inform me of your visit beforehand by mail.
FE-HEIEHELOXIE

1E4R - FEE THEEW/B>

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

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

BEORE

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

FMEITI.

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

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

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

FPE-EEHNE

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

BRENTE-BERAE RFX W FITOEFE 20 HLULHEE 25 2L

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

BER B

G- EHTEEROMEE

All other relevant subjects in Applied Chemistry and Life Science
BHEICEATIHERESR

BEHEDIERICKD,

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

SERICHIIMEEE
YFIZiL
N/A

b-o4=F:

(D EHRRICEET SERIBORILZE TN D,

) FAHARICEET DNHFOZHORRIIONTEY., —BOERET B,

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

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

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

S:ERBEZED 0%l EEZER LTINS,

AEREED 80%LL EEZERML TV,

BER BAZIZTDULNT A ISIEZELAELAY 7T0% U LEZERRLTLVS,

C:ERBIZICDLVT BIZIXZELALAS 60%LL EZZERRLTLNS,

The evaluation is based on the scores for reading textbooks and scientific papers, as well as for discussions, reports, and




presentations of his/her research in the seminar. His/her supervisor evaluates the scores.

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

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

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

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

SHEREAR I E BT

None during exam period

EHIRERREH

HIZHL

N/A

it
HLUgE REEHEA

Supervisor(s)

Do) ALR—D

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

FI4RTIT—

ZIEBHEDIETRICLS,

Students are encouraged to visit by appointment.

FE-HEIERREDOHE

ISR £ T HERCB>

(C)EELMAEHMEN - RENISERATEIER-8lER

SRR EHTESIVZOEESFICHETIEELMBEERL, TNOELHEAEICHEMICEESE-MRAZKA
ERRERBTHILT, BEBROEODOMBIMLHEMIEREL, EETES

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

(E) RFOEMOHSBEOELISHTIBERLEFRAZE A

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

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

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

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by experience,
methodologies for research and development on the basis of the integration of extensive knowledge about applied chemistry,
life science and their related fields

(D) Communication skills for global success

Have the communication skills to effectively express and disseminate one’s own ideas and results while working on the issues
faced by a globally changing society in cooperation with other team members as well as leadership ability to contribute to
the team's achievements

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

Have the ability to explore the nature of changes in society, environment and technology and to voluntarily make plans and
learn throughout one’s life

F—J7—F

ISRMEZ. £amEE. WEHZE

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

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

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

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

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

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

BHECEATIMESRE

BEHEDETRICLD,

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

BEEICHATLHMBER

t=T bW

N/A
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(D 4FAREICEET HERIEDFILZ TN D,

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

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

To acquire basic knowledge of applied chemistry and life sciences.
To understand the contents of scientific papers in a given field of applied chemistry and life sciences.
To be able to make oral and poster presentations relevant to papers he/she has read.
RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE
RREICET S8k, A BEEA~NOEE., HEAOSMKRE. ARZFEICETIRBOFELHDORNE. RERAE. HED
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S:ERBED 90%LL EEZERL TV,
AERBED 80%ULFERLTLVS,
B:ER BAZICDULNT A ISIEZELALD 70% L EEZERL TS,
C:ERBHZIZDUVT B ISIXELAZLAY 60% LA EFZERLTLVS,

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

[Evaluation basis] Students who attend all classes will be evaluated as follows:
S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).
A: Achieved all goals and obtained total points of exam and reports, 80 or higher (out of 100 points).




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

SHEREAR T ICE BT

None during exam period

EHIRERREH

HIZHL

N/A

it
HLUgE REEHEA

Supervisor(s)

DILVALR—D

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

Students are encouraged to visit by appointment.
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(C)BELGMBEHESN-KEMIERATESIERA-AIER
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EREARBTHILT, FEMBROI-HOMBIMHMEAEL, EETES
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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
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Applied Chenistry, Life Science, Materials Science and Engineering
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D To improve interdisciplinary integration capability through management of team activity for problem solving, which is set
by companies, by “Monozukuri” (the Japanese spirit of manufacturing and craftmanship).

@ To acquire the problem—solving process and the project management skills through team leading.

® To enhance the ability as an advanced tecno—scientist to bridge academic expertise and social implementation.
BEORE

PE2EEDONMER B THAERZHBLO VAR UEENSIRTINBEE (T ITHL. BLAOLFOFEECEL
VBB SN F— LD ZOBRICAGTTRYBO IO VM B)DTROAVNERL T, KEF—LlE. TRTAUE
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NBE15F—LDFE), FRT—V—EZHRL. FEOFLEEN—XITHELH BN TF—LREEITI.
FE2EENBRICERICEREEADGOFERICEELLENS, F—LAVN—DEELTILIICEREZRAELTH
MtEEED. AFEEZERE. MEFABEULEO Y R—bEITI, KFTHGERBRICTOVWTESOEMENENM LD THNL
(£, F—LIZFRNRALRLEAS, TOBREEH TE,, EHEEZEL T BYBOBENBELLZBEIE. TOER
ISAFTF—LZE)—RT 5, F—LDRKRIZDONT, Tr—YMIBATIH T, BBEBELUKETHRETHLLELIC. T+
—OxELTHRSTBEICITER., HEHBITHHKT S, PRKER. REEROANBREE, FLHOD—T1o T &8T5 (F
RIFFEZEDITIOHFELLY),

£15E(EEAEAFRIOHEBRIETRDEY ., QUBEDEF—LTODEFHCOVTIE,. RERKRETICHIEE
DRI LIFRHILERHRIC. BEEBELTELI ALY,

@ FVIVTF—2av: F—Y—EHLUVF—LER- BB F—LLLTOTOD /M DEDHFEIZET 25HH, &F—
LTOBECHAN. B DA, HEZDT—IEEALHI DA, ERXBRE,
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Manage the project—based subject in which second—year undergraduate students from various fields collaborate to solve
issues set by companies. Each team is composed of 1-2 doctoral students responsible for management, 5—6 undergraduate
students who take the lead in problem solving, and 1 teaching assistant (a master’ s program student), with a total of 15
teams expected. The list of themes will be disclosed in advance, and team formation will be carried out by the faculty
members based on the students’ preferences. Taking care to create an environment where second-year undergraduate
students can openly and actively share their opinions, the team members adjust and harmonize perspectives to establish a
shared direction, support the determination of development objectives, and assist in drafting the development plan. Where
your expertise is relevant to the technical aspects, you are encouraged to advise the team and facilitate its application. In
the course of progress management, when issues or problems emerge, advice is given to support their resolution. Each week,
the team’ s situation is reported to the faculty using the prescribed format, and managers are expected to consult the faculty
whenever necessary if problems occur. Take the lead in organizing and summarizing the content of the midterm and final
presentations (preferably presented by undergraduate students).

The schedule for all 15 sessions (every Monday afternoon) is outlined below. From session Q) onward, team activities may
be adjusted as necessary, provided that they are sufficiently developed by the time of the final presentation.

(D Orientation: An overview of the list of themes, team composition and roles, and guidance on project procedures as a team.
Each team will conduct self-introductions, present individual strengths, explain the reasons for selecting their theme, and

exchange opinions.




(@Basic education and practice: Following introductory lectures on problem—solving and improvement processes, as well as
engineering design, each group will tackle simple exercises and make presentations.

®) Goal setting

@.® Design and development planning

®~© Prototype fabrication

. (2. @ Effectiveness evaluation

@ Midterm presentation

Project activity review and summary

@ Final presentation

FE-EZRE
ERICHBECEFRLTELCE,

Review the textbook in advance.

BAERE

BTl

N/A

BEE 2] TASIHIIRCAVEDOERNEANEEH(IZDC | ISBN 978-4-04-
. 605082-3

EE8 PHRARE | HBE# | KADOKAWA bR 4E 2021

BEE2 &4 THAUEE 20: NELHEEEZ DI REIM) ISBN 978-4-09-

825440-8.
EEA WK, B, 1975- 42 | HAR4t INFEE H R 2023
i &

HEHE =4 Design thinking in the classroom : easy-to-use | ISBN 978-
teaching tools to foster creativity, encourage 1612438016
innovation and unleash potential in every student

EEA David Lee | BR#t | Ulysses Press HIRE 2018

BHEICETIHEREE

BAREZFIFEFIBREORHEQ M), KEOAFIFZEILFEEOHEEN M),
Students who speak Japanese use the two Japanese textbooks. Students who speak only English use the one English—
language textbook.

BEE 4 FIZDRARERE R ISBN 978-
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RE
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321-8
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EES
SEEICHIIHEFHR
BEIEH
Under selection
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nTES,

@ T TIYTTHAVRERN ISATUDEREFB T H-OICBIRLBREIEDL, ERERB-TIOTHLINER
BT HITEINENS,

(D Leadership: Being able to present a clear direction for the organization and lead the team toward achieving results.
Continuously gathering information, engaging in discussions within the team, and acting with an awareness of developing
sound judgment as a leader.

@ Consensus Building: Being able to facilitate problem solving by selecting the best option among various proposals and
engaging in, or supporting, the process of building consensus.

@ Problem Identification: Being able to clarify the essence of an issue based on various sources of information, implement
proposed solutions, and investigate and verify their effectiveness.

@ Engineering Design Ability: Being able to verify whether the design solution devised to meet the client’ s requirements
actually satisfies those requirements.
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(Under detailed consideration)

(D Management evaluation (maximum score of 70) : The supervising professor will comprehensively assess goal setting,
development planning, progress against plans, advice on problems and solutions, weekly reports submitted in a specified
format, team leadership, as well as evaluations from undergraduate students and faculty regarding management status.

@ Prototype and presentation evaluation (maximum score of 30): The assessment covers idea originality, contribution of
expertise, challenge level, creativity, prototype quality, effectiveness verification results, analysis, reflection, and presentation
content, with evaluations provided by students, industry representatives, and faculty.

The evaluation will be based on a total of 100 points, with the supervising professor making the final overall judgment. As a
rule, students who attend each session will be graded as outlined below:

Grade S: 90 points or above, Grade A: 80 points or above, Grade B: 70 points or above, Grade C: 60 points or above.
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None during exam period

EHIFEREEE

BIZEL

N/A

T4t

ERBERTRRIC. F—LOEHRRE. BEFFE. F—LFEME. ARBICHIIERZFICETIREXT U7 — X
TEHDT.MTRADIZAIRETSHIL,

Following the final report, a written questionnaire (with names) will be administered concerning the team’ s activities, self-
assessment, team evaluation, and feedback on this course. It must be filled out and submitted.

DI NALR—D
YFIZHL
N/A

FI4RTT—
B~&MD10-17 B, TEDLEIT, BRNA—IILETHRZMOE TLKILEFET 5,
Monday to Friday, 10:00-17:00. Please, if possible, inform us beforehand of your visit via email.
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SRR EHIERLIVZOEENFICHETIEELTHMBEEEL, TNOZLHEICHEMNICEESE-HRERA
EREARBTHILET, BERRO:-HOMBIMLERMTEREL, EETES
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BO3a = —2avhé, V—F—ELTF—LDBEZEERICHF S TESELVEENE

(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

(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

F——F
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I Monozukuri, project, practical training, project—based learning, engineering design, management
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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 (doctoral course). In addition, improve
humanity through close collaboration with industrial supervisors and professionals to become the leading engineers of the
future.

BEORE

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

BRONT- BRI RERARFAFKT <%, IFEBEEDLLITEITT S,

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

FE-HEBERNE

HRICEEET ENBEFERETHIENEELLY,

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

BEER B

HIZHL

N/A

BEBICHILSHEEER
EHIREDELEDIETRITAHES,

Follow the suggestions of direct instructors.

SEERICHTIMEFR
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N/A

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

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

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

The credit for this course is given if the above total score is 60% or over.

Grade levels are C (60% — less than 70%), B (70% — less than 80%), A (80% — less than 90%), and S (90% or over).
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None during exam period
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Communicate regularly with your academic supervisor about the content and progress.
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Contact your academic supervisor (via mail or visit his/her office) as necessary.

FE-HHFINFAREOH

ISR{LZ - £d THEKRI/B>

(C)BERAFBEREN - ERMICERTEOREN-EIEN

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

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

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

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by experience,
methodologies for research and development on the basis of the integration of extensive knowledge about applied chemistry,
life science and their related fields

*—J—FK

EHINFE. RHFIR. 15— vF
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(D34030050)4 A T2F 4% &R I [Advanced Biotechnology 2]

FEAEXA] 465 4% I [Advanced Biotechnology 2]

BE#ES D34030050 ‘ X4 A& | BIRBE EiR
MER

BREEERA ®H | BEER | ®2~2 :ToZ ] 2

SRS RERIEMREHET L EAFE SRER 1~

BrEEF ISR £ I HER BAREER D1

LS N—vF R EH #£EB K3 15, 7B Fl{E YOSHIDA Eri, HIROSE Yu, NUMANO Rika

Fonyvyg CHE_DOC73222

BxoE&

EYE AR BLUHMHIZOBRANSEGHBICOVWTOERZEZFEDHDILLLIC. EHITR2ICHAT HREMD HHT A
BERICOWTEMRET S,

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.

BREORE

L# BE1~5E)

F1E KEYMRICETEIE VY

F2E XEYMRICETEIE VY

FEI3E XEYMRICETEIE VY

FEAE KEYRICETEIE VY

E5E FEYMRICEHTEIE VY

BEFIEE (5 6~10 [E) GAHFFERHKRER BLEAEMNEZRR L 4—HERE . EENME £HHE)
%6 B DFEMENLTIO—F

FI1E F/LHEZEOLELLIZL0

%8 E REDFEYY

F9E REDMEYY

E10E HEDREYY

EHGEGEE 11~16 [@)

11 [E: B2t S EAEE

%12 E: Bt /THo/00—
5 13 [|l: B FERatemaEt

5 14 [l B FOREEEHIEN

%5 15 [@: o FOHEEH 2
F16[E: F&d

AZOFHBIOFT VAN RABREILERFLEDOI=ODEBEEDETIZHED. BFENBESIURBEOTHEECEFTIELD
BELIHBYET,
BREERMBENETE(ZLDIEEE, Google Classroom T [EHFFIEHR AT LEYBHLET,

Yuu Hirose (Weeks 1~5)

Week 1 Topics in Photobiology
Week 2 Topics in photobiology
Week 3 Topics in Photobiology
Week 4 Topics in photobiology
Week 5 Topics in photobiology

Rika Numano (Weeks 6~10)

Week 6 The basic molecular biology
Week 7 Genome science

Week 8 recent scientific topic
Week 9 recent scientific topic
Week 10 recent scientific topic

Eri Yoshida(Weeks 11~16)

Week 11 Molecular self-assembly and living tissue

Week 12 Nanotechnology based on molecular self-assembly
Week 13 Design and functionalization of supramolecules




Week 14 Function control of supramolecules 1
Week 15 Function control of supramolecules 2
Week 16 Summary

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.

FE-#BENE
BREDIRENBRER/ETHELLITREIOARICOVWTHREEZHRAFETHIL,
FEW0H-EE 0D
EREMNIBELORETEMT S LHEME) .

EEE L Google Classroom (235779 % GBEFFIE) .
EHR B HIZL Google Classroom 289 5 (FHHAKE),

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

Lecture handouts will be distributed in each class. (Yuu Hirose)
Prints are available from Google Classroom (Rika Numano).

Class materials are available from Google Classroom (Eri Yoshida).

BEER B

BRFIZ ERGEMEERL L ARME IS

genetic engineering, Advanced bioregulation science I, II, Advanced Organic Material Chemistry
BHEICETIHEREE

WEITGLT. BHERATHIE0H D,

No textbook is needed.

SEERICHTIMEFR
YFIZiL
N/A

ER BT

DR FENMENGERFETNERAN-SREEGRROER
NBRFFDNAATH/AO—DIERE
DEARANECHEBALICOVNTOEKRMA AN SIBME
DREEESLRZIE B FORNFEDT R

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

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

(2) Understand cutting—edge biotechnology.

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

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

BREOHME(EHHRR. RELR—FMEOESB L UEME %
ZPULEDOFEBLAR—NLH+HZH+STHE) OREICEDE, TROKLSICHREEZTMT .
SERMBIEETRTERLTEY, MOLER—FDOFER S (100 HiEH) A 90 ALl E
ASERBEE 80%:ERLTEY, M DOLKR—FDEHEA 80 S LI E 90 Sk
B:ERB1E%E 10%ERKLTEY, N DOLKR—FDTEHAA 70 S LLE 80 BKH
C:ERB1E% 60%ZERMLTHY, M OLR—FDFEHEA 60 mLlE 70 AR
D ERBEMN 60%ICERET, M DOLR—FDFEHEH 60 HKiH

Grading: Assignment—based evaluation
S: Average mark of assignments 2 90
A: 80 = Average mark < 90

B: 70 = Average mark < 80

C: 60 = Average mark < 70

D: Average mark < 60

ERIEER

LR—hTEE

By Report

ERIAER M
ISRl
N/A
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I3 8. G-507 =, AR 6906, A—JL 7 FL X :hirose@chem.tut.ac.jp
BE FlE G-604 =, AR 6909, A—)LF KL R :numano@chem tut.ac.jp
HH B B-503 E. N#R 6814, A—)LF7FL X :yoshida.eri.gu@tutjp
Yu Hirose Room:G-507, ex:6906, E-mail : hirose@chem.tut.ac.jp

Rika Numano Room:G-604, ex:6909, E-mail : numano@chem.tut.ac.jp
Eri Yoshida Room:B-503, ex:6814, E-mail: yoshida.eri.gu@tut jp
DTNALR—D

HIzHL

N/A

FI4RT7T—

=X 26 A OFEREFRETER O A F R ZRERF

Anytime
Contact by e—mail.

FE-BEIZBREDOAE

IGFREE - £ T EER/B>

(C)BERMBEREN - REMIERATESEKA-BlIEA
ICAEFE-ERIESIVTORENFICHTISELGMBEERL, ThoZLHEHICHERNISEESE-MRRARA
EREARBTHILT, BERROE=-HOMBIMLEMTEEEL, RETES

(BE) RETOHEMOHSBBOLILIZH T HIER D EFHNFEE H

#HE RE, EMEOEEOREEERL, £EICh->TEEMICHELZEE I 28EAEEICDITTINS,

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

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

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by experience,
methodologies for research and development on the basis of the integration of extensive knowledge about applied chemistry,
life science and their related fields

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

Have the ability to explore the nature of changes in society, environment and technology and to voluntarily make plans and
learn throughout one’s life

F——FK

BIRF. 7/ L, R RIE. fiaE4E. RNA, BE2M8#iHE. F/79/00—

gene, genome, non—linear reaction, cytoskeleton, RNA, Self-assembly, Nanotechnology




(D34030070)%> FH#éRE{L 4% 5k I [Advanced Molecular Function Chemistry 2]

FEAEXA] 3 FHERE1E 2455 T [Advanced Molecular Function Chemistry 2]

HERES D34030070 E5 ISALE-£@ | BRBA | &R
b

E e 3] EEHE  k3~3 Lok~ 2

e AERIFMRRELRIAFE NRER 1~

BEEEER R R TEER B#ER DI

HEHB[O—TIF FE S BEF £ih 7l B4 TERO Ryugo, SAITO Yoshihiro, ARAKAWA Yuki
=il
Y 2AUPYS CHE_DOC72222

REOBER

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

BxORE
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, lipids and nucleotides,
and related experimental techniques. Submission of a report regarding a chapter of the reference book and a related current
research is required. (by R. Tero).

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

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

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

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

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

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

7th week: Hydrophilicity of surfaces (1)

8th week: Hydrophilicity of surfaces (2)

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

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

11th week: Dispersion interaction (1)

12th week: Dispersion interaction (2)

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

[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

7th week: Fundamentals of gas phase separation methods

8th week: Miniaturization of gas phase separation methods

9th week: Applications of gas phase separation methods

10th week: Fundamentals of sample preparation techniques

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

13th week: Applications of miniaturized sample preparation techniques
14th week: Miniaturization of modern separation methods, 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 liquid 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

kK

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

FPE-EEHNE
HEOFELEBETNTN 0 HMETIL,

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

RER B

N/A

BHEICHTIMERE

Related materials will be provided.

BEEZ1 =2 Compendium of Surface and Interface Analysis ISBN

EEA The Surface | Hiktt Springer iR 2018

Science Society of
Japan

SERICETLIHESRE

#1 is available in the university library.

(R. Tero)

ERBR

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

BREOFME(EHRE. RELR—rEOEDH L URMEE
ik LR—rETLEUT—2avDBRE (100858 5) TEHET 5.
SHImEEE: FREDKSICREETTET 5.

S ERBEETELICERLTEY, N DHER 100 A=) A 90 SLE
A ERBEETSITERLTEY, M OFRER 100 miEH) A 80 ALl E
B: EMBEELGERLTEY, MDHER(100 AiEm) A 70 ALl E
C:ERBEEMNMIYERLTEY, M DERER(100 miEm)H 60 |l 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).
ERIEER

Z 0t

Other

E R ER
N/A




Tt

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

DTNV HLR—D

N/A

FI4RT7T—

Anytime if available, however, an appointment by e—mail is strongly recommended.

FE-HHINFAREOX

ISR{LZ - £d THEKRI/B>

(C)BERAFBEREN - ERMICERTESREN-EIEN

ISR - EMTI2ESIVZORESHICHTIRERMBEERL, Thot LEEICHERMISEESE-MRRARA
ERERFTHLT, REMBROLOOBBIMGRITZRIEL, EBRTES

(E) BRFDOEMOHARIREDO R T HERLEFGRHFE

#HE RBRE RITEOERCOXREEERL, £ EITH->TARMICHEBELFEE T HENEHITDIF TS,

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

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

Have the ability to create imaginative technology to solve problems and put them into practice through learning, by experience,
methodologies for research and development on the basis of the integration of extensive knowledge about applied chemistry,
life science and their related fields

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

Have the ability to explore the nature of changes in society, environment and technology and to voluntarily make plans and
learn throughout one’s life

F—J—F
EHRZE (1] REREIEE; [2] 2B HTEE 3] &B&
[1] Surface and interface chemistry; [2] Separation and analytical chemistry; [3] Liquid crystals
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FARFEXE] Fimib 2 fiT4F R Advanced Chemical Technology]
BERES D34030100 =58 ISRt E-4£ RIRWA FESIN
MER
BREEERA ®H | BEER | k2~2 :ToZ ] 2
SRS RERIEMREHET L EAFE SRER 1~
BrEEF ISR £ I HER BAREER D1
HEHB[A—FRE] WA BE, KB £%, /O ZEX BHE F08] MATSUMOTO Akihiko, MIZUSHIMA
Takanori, OGUCHI Tatsuo, TAKASHIMA Kazunori
Y 2AUPYS CHE_DOC72222
Bx0HE

MEBLLZELUVERLLY, BRILFESEERLLT, HRLELESBICLELINIEELENZERET S,
This course aims to fundamental understanding of state—of-art technologies for environmental protection and restoration
on the basis of physical and inorganic chemistry
BREORE
1) SRIEFICHRBLEIN DS ELGHEMICETAMBILES JUERILE, ERILE
2) It AL E - £ TR T 5 im0 A E.
3) S um BT O I FR .

FEAAE:
REBETHSNARICET DEBDOMR.

BERE:
REFEARITT, BHABD+5HHIBAE.

X BERNEBIUBBOHMIEICEEAELDBZENHYET .
MIBEERMRENETRIZHSIHEEIL, GoogleClassroom - IIHHEIFR AT LKIYBHLET,

The following articles will be commentated in the class.

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

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

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

(3) Reaction mechanism of combustion in internal-combustion engines [T. Oguchi]  (weeks5 and 6)

(4) Electromagnetism, Plasma physics, Plasma chemistry [K. Takashima] (weeks 7 and 8)

2. The features of the techniques used in environmental protection and restoration
(1) Adsorption and separation technology [A. Matsumoto]  (weeks 9 and 10)

(2) Catalysis technology [T. Mizushima]  (weeks 11 and 12)

(3) Combustion control of fuels [T. Oguchi] (weeks 13 and 14)

(4) Plasma processes [K. Takashima]  (weeks 15 and 16)

3. A practical example of the techniques
[All instructors]  (week 17)

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

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

EEHEDERIZREL, FE (90 5), BE (90 7)) EITI2E.

90 minute preparation and 90 minute reviewal are required according to the advice of each professor

EERA
FEMLALOMEIEE, YELE REMNE. EREFIFICNZ, BLal#iRECETIEERBZEELTLGIE
AEELLY

Basic understanding on physical chemistry and inorganic chemitry is essential.

BEECHAIIMEEE
BRE GL
SERE- X BEPICEERT




Reference handouts will be provided in the class.

BEEICHTHSHEER

BTl

N/A

EREE

FIRIRBRMOBER. BER. BLURIADOBRZERT D,

To understand state—of-art technologies for environmental protection.

BARD S EGERRER . BELR—MEOEMNS LU FmEE

LR—k50%, ERoN-BEICETEITILELT—2ar - T4RHAyay 50%, LR DEIE TRENICSEHET 5.
B

S:EMBEEITRTERLTEY, HhOREFFMDFE R (100 MR A 90 AL
AERBIEE 80%ERLTEY, HhOREFHEDSF A (100 FiER) A 80 MLl E
B:ERBEEZ 710%:ERLTEY, HhOBRAFHEDFER (100 RiFR) A 70 KL E
CERBIEZ 60%EHLTHEY, N OHRAFHENHF A (100 HiER) A 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:

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

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

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

EHIEER

Z 0t

Other
TEHAREREEM
HIZHL

N/A

ZDith
YFIZiL
N/A

DI NALR—D
2L
N/A

FI4RTT—
MEEEFINDIEZICA—ILFICKYBRIIERTDHIENEELLY.
Booking required in advance.

FE-HEIZERREDOR

IFREE - £ TEER/B>

(C)BELGMBEHESN-KEBMIERATEAEKA-AIER
IGAEZE-ERIERIVTORENFICETISELGMBEERL, ThoZLHEHICHERNISEESE-MRRARA
ERERBTHILT, BEMRRO-OOHBNERMERIEL, EETES

(BE) RETDOEMOHERBEOEILIZH T HIER D EFHRNFS L

#HE, RE BNEOETIEOAREEIFERL, £ECHE->TEEMICHEILEE T H8EHEFITDIT 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

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

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

BE-BHIRATLRZICETIRFEMEEZXHETELTEV. BHRZETEAZA LTS,

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

BREORE

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

Survey of the latest research papers on research of each research field, and understand the contents properly and make a
presentation.As well as the positioning of their research, promote the further development of research.

FE-HEBERNE

BRBEENREZEETHLLLIT, KAOABRICOVWTTFRANEEZSEICFE LTSI,

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

BEER B
BHAICHWEDLESIE,
BHECHIIMHERE
BHAICHWNEDLESIE,
BEEICHILIHESRE
L

N/A

ERBE

RFOMBB/XEORNBTLEVICHEHRL. RIEELRBE LM TED,

HRBX(EXEED)EERTES,

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

Create a research paper (including English).

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

HEREAR IS (T BT

None during exam period

EHIAER I
YFIZiL
N/A

Z 0tk
FHESHBICHVELESIE,

DTIHLR—D
http://www.ace.tut.ac jp/

FI4RT7T—
FEEHBICRVNEDHESIE,

FE-HHIEAREOHE

BE-#MHRTLFERSB>

(C)EELMBEHEN- RENISERATESERN-8lER
BE-BHRATLZE IV ZTOBRESFICETISELRMBEEEL, TAOELHFICEBMICEESE-MERRE
FEREARBITHIET, BERROE=HOMBIMLGERMEREL, RET

(D) B—/N\VIEBETESDIZS2a=r—avh




TO—NVIZELT 2HEMAR EFRBICF—LELTHALTRMYBL HT, BoNEXAPHRENRMICKE - RIET
%324 —Yavhé, J—F—ELTF— LD BEERICESTESEVEENE

(E) BHFTOEMOHIRBO RIS T SRR EFFRHFEE S

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

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

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

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

(D) Communication skills for global success

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

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

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

F——F




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

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

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

BREORE

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

Survey of the latest research papers on research of each research field, and understand the contents properly and make a
presentation.As well as the positioning of their research, promote the further development of research.

FE-HERNE

BRBEENREZEETHLLLIT, KAOABRICOVWTTFRANEEZSEICFE LTSI,

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

FHEICEHWNEDEDHIE,

BHEICETIHEREE

FHEICEHWNEDESBIE,

BEEICHATLHMEEE

BIZEL

N/A

ERBE

RFOMBB/XEORNBTLEVICHEHRL. RIEELRBE LM TED,

HRBX(EXEED)EERTES,

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

Create a research paper (including English).

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

HEREAR IS (T BT

None during exam period
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Graduate Program of Architecture and Civil Engineering for Doctoral Degree</b>

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

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

(D) Communication skills for global success

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

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

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

F—I—F
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Research




(D35010050) 7 B B i 7 57 & & B ¥ &R [Advanced Technoscientists Co—Creation Project]
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D To improve interdisciplinary integration capability through management of team activity for problem solving, which is set
by companies, by “Monozukuri” (the Japanese spirit of manufacturing and craftmanship).

@ To acquire the problem—solving process and the project management skills through team leading.

® To enhance the ability as an advanced tecno—scientist to bridge academic expertise and social implementation.
BEORE
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Manage the project—based subject in which second—year undergraduate students from various fields collaborate to solve
issues set by companies. Each team is composed of 1-2 doctoral students responsible for management, 5—6 undergraduate
students who take the lead in problem solving, and 1 teaching assistant (a master’ s program student), with a total of 15
teams expected. The list of themes will be disclosed in advance, and team formation will be carried out by the faculty
members based on the students’ preferences. Taking care to create an environment where second-year undergraduate
students can openly and actively share their opinions, the team members adjust and harmonize perspectives to establish a
shared direction, support the determination of development objectives, and assist in drafting the development plan. Where
your expertise is relevant to the technical aspects, you are encouraged to advise the team and facilitate its application. In
the course of progress management, when issues or problems emerge, advice is given to support their resolution. Each week,
the team’ s situation is reported to the faculty using the prescribed format, and managers are expected to consult the faculty
whenever necessary if problems occur. Take the lead in organizing and summarizing the content of the midterm and final
presentations (preferably presented by undergraduate students).

The schedule for all 15 sessions (every Monday afternoon) is outlined below. From session Q) onward, team activities may
be adjusted as necessary, provided that they are sufficiently developed by the time of the final presentation.

(D Orientation: An overview of the list of themes, team composition and roles, and guidance on project procedures as a team.
Each team will conduct self-introductions, present individual strengths, explain the reasons for selecting their theme, and

exchange opinions.




(@Basic education and practice: Following introductory lectures on problem—solving and improvement processes, as well as
engineering design, each group will tackle simple exercises and make presentations.

®) Goal setting

@.® Design and development planning

®~© Prototype fabrication

. (2. @ Effectiveness evaluation

@ Midterm presentation

Project activity review and summary

@ Final presentation

FE-EZRE
ERICHBECEFRLTELCE,

Review the textbook in advance.

BAERE
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. 605082-3

EE8 PHRARE | HBE# | KADOKAWA bR 4E 2021
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825440-8.
EEA WK, B, 1975- 42 | HAR4t INFEE H R 2023
i &

HEHE =4 Design thinking in the classroom : easy-to-use | ISBN 978-
teaching tools to foster creativity, encourage 1612438016
innovation and unleash potential in every student

EEA David Lee | BR#t | Ulysses Press HIRE 2018

BHEICETIHEREE

BAREZFIFEFIBREORHEQ M), KEOAFIFZEILFEEOHEEN M),
Students who speak Japanese use the two Japanese textbooks. Students who speak only English use the one English—
language textbook.
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(D Leadership: Being able to present a clear direction for the organization and lead the team toward achieving results.
Continuously gathering information, engaging in discussions within the team, and acting with an awareness of developing
sound judgment as a leader.

@ Consensus Building: Being able to facilitate problem solving by selecting the best option among various proposals and
engaging in, or supporting, the process of building consensus.

@ Problem Identification: Being able to clarify the essence of an issue based on various sources of information, implement
proposed solutions, and investigate and verify their effectiveness.

@ Engineering Design Ability: Being able to verify whether the design solution devised to meet the client’ s requirements
actually satisfies those requirements.

RAEDFHEECEMHER, BELR—MFORME S UFMEE
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(Under detailed consideration)

(D Management evaluation (maximum score of 70) : The supervising professor will comprehensively assess goal setting,
development planning, progress against plans, advice on problems and solutions, weekly reports submitted in a specified
format, team leadership, as well as evaluations from undergraduate students and faculty regarding management status.

@ Prototype and presentation evaluation (maximum score of 30): The assessment covers idea originality, contribution of
expertise, challenge level, creativity, prototype quality, effectiveness verification results, analysis, reflection, and presentation
content, with evaluations provided by students, industry representatives, and faculty.

The evaluation will be based on a total of 100 points, with the supervising professor making the final overall judgment. As a
rule, students who attend each session will be graded as outlined below:

Grade S: 90 points or above, Grade A: 80 points or above, Grade B: 70 points or above, Grade C: 60 points or above.
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None during exam period
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Following the final report, a written questionnaire (with names) will be administered concerning the team’ s activities, self-
assessment, team evaluation, and feedback on this course. It must be filled out and submitted.

DI NALR—D
YFIZHL
N/A

FI4RTT—
B~&MD10-17 B, TEDLEIT, BRNA—IILETHRZMOE TLKILEFET 5,
Monday to Friday, 10:00-17:00. Please, if possible, inform us beforehand of your visit via email.
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(B) Sound ethics and social awareness as advanced-level engineers and researchers

Be conscious of specialized and ethical responsibilities as leading —level engineers and researchers; and have the ability to
discover, set, solve and evaluate technical issues in society

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

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

(D) Communication skills for global success

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

F——F
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I Monozukuri, project, practical training, project—based learning, engineering design, management
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Challenge the practical problems faced by society and companies, etc., by summarizing the results in a variety of forms,
understanding the practical issues and problems related to social infrastructure experienced by the technicians. Acquire the
execution skill to complete the mission under various limitation to solve the various problems in engineering way.

BEONE
CORB TR, EBICAGLLREICRYBTNEETS.

In this course, training content is to address the practical issues.
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While placing in social activities, acquire the ability to tackle the problems. Also, accomplish for compiling the results and
reporting them on their own.

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

Evaluation is based on the report of activities and presentation.
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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.
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Learn about a vibration analysis technology in seismic design of building and seismic design method
BREORE
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7-8 B, IREARIMIL
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108 8. Fffi#RfziLi%

1138, FRETA N AEE)

12~13 8, TRILF—EDER

14~15 38, RABEFTEDOER

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
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Understand the background and theory of vibration analysis and the design method of the structure based on vibration
analysis.
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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)

Tt

tsaito@ace.tut.acjp (D #8F: 8055 %)

matsui@ace tut.ac,jp (D #8F: 80785 %)

DTNV HLR—D
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http://www.rc.ace.tut.acjp/matsui/index.html (¥ F)
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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.
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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.
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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-HBERE
BIZETLTCREL R ELBBMICESD  REEIFICTDOWTHANRTHEIE(90 5)

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

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.

(38) Acquire information and knowledge useful in society through learning from experts in various fields surrounding
architectural design in addition to one’s own field.

BARD S EGEARER . BELR—MEOEMNS LU FMmEE

REERER

BADREYIITDONWTHERL. WELBICEBLENSREHMELLTELED S,

FEETOHE 30%, FERRE 30%, RET7T—R%E 40%EL, CNLDEFTHET %,

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.
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Friday 12:00-13:00
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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.
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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.
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MIBEEMRENETRIZHSIHEEIL, GoogleClassroom F=IIHHEIFR AT LKIYBHLET,
In order to estimation for the soil behaviors, the following matters are explained.

1. Soil deformation behavior

2. Seepage Phenomenon

3. Consolidation

4. Geodynamics

4. Granular Material behavior

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.

FPE-EENE
BREEZENBREE/E T HLELIC, KADABITOVWTTHRRMNEESEICTFELTSIL,

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

BER B

Geologic hazard and mitigation planning

HEECETIHREE

L

none

SEEICHIIHEFHR

L

N/A

EREE

BB EF AT IHMOERBLUVREEERTIENERBDIL,

The goal to be achieved is understanding the estimation technology of soil behavior.
A FHEE(EHER ., FEALTE—FMEOEMS LU EEE
LIR—bEZDTLEY, BEGETHET 5,

S:EREEETARTERLTEY, hOEETR (100 SiEm) A 90 mLlE

AGERBEE 90%:ERKLTEY, hDOEET R (100 RiFEs) A 80 MLl E

B: ERB1EE 80%ERLTHY, N OEFTA (100 mimm) A 70 mUE




C:ER B1Z% 70%ZERLTHY, M DOEEH A (100 FiEm) A 60 mLl L
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).

EHIHRR
LR—bTEE
By Report
EHIRERREH
HIZHL

N/A

T4tk
EB/E :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

DTNV ALR—D
https://www.geomech—lab-tut.org/
https://www.geomech—lab-tut.org/

FI4RTT—
BEEEADOEERME, FE e-mal ETABEITLADLES.
Please contact us just after each class or make an appointment by e—mail.

FE-HEIERREDOHE

BE-#MHRTLRERSB
(C)BELGMEEMAN - RENISERTESRERN-BIEA

BE-BHLRATLAEEIVEZOEENTICETI28EAMMEEEL, TAoELERICHRNICERSE-HRMAR

HERERFTHILT, BEFRBROOOMAIMGHEMERNEL, EET

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

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

Have advanced knowledge about architecture and civil engineering as well as related fields; and have the practical and
creative skills to utilize such knowledge for problem solving, understanding the methodology of research, creating original

technology, and integrating all knowledges organically.
F——FK
BAKE, Hhigss), BN

Natural Disaster, Soil behavior, Numerical Analysis
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FARFEXE] KB 545k Advanced Water Engineering]

BHEHES D35030160 =32} ‘ BE- BT BROA ER
ATLEEHR

BREEERA % ‘ IE BER ‘ Ri~1 :ToZ ] 2

SRS AERIFERFFE TR IRE SRER 1~

BrEEF BE-HHRTLREER BAREER D1

HEHR(N—2FRE] g %, 2@ JFth KATO Shigeru, TOYODA Masaya

FN)y ARC_DOC74422

BEOB&®

AN, EE, TRAFaT7)—CEKE), BF, BEICETHKREOERRKCHM, REFEFOVWILERTMREE
#/L, BHET D

ik PEFHERENSIRFAT)—OBR-BEORELKEFITDONTES.
£/

Acquiring wide knowledge and information concerning on water engineering for thesis work

S. Kato : Studying physical aspect of coastal, ocean & estuarine environment and disaster
M. Toyoda :

BE£ORRE

(hnk)

BEOCEE-IRFaAT—EXNRELT, UTFTORRBICONTHES - ERETD
1. PEEx- AR

2. REMELKEDRK

3. BRE-EBE-IRTFaTI—ICEITHHEKERIEDFE

4. REBERMRE LA DOERY A1)

5. IREEMIRE LB KA DEYHA(2)

6. EHBA)

7. EHIFBN Q)

(£m@)
ok Dkek| 2DV TR, FBREITD.

No ablwd =

CEE)

‘EBRICEREOVTIADHEIZOV 2V MERDIL.

BEDIBEFIANEDLDIGELHD.
AHBRERIOISLAORELEABHABOEENHD. TOEEE, BEEEEBETERTS.
S. Kato:

Lecture and discussion about the following contents for coast, ocean and estuary will be done.
1. Materials transport and circulation

2. Present situation of environmental problems and disaster

3. Influence of global warming on coast, ocean, and estuary

4. Efforts for environmental problem and disaster mitigation (1)

5. Efforts for environmental problem and disaster mitigation (2)

6. Case study (1)

7. Case study (2)

M. Toyoda:
Lecture and discussion about *** will be done.
1.

2.
3.
4




(Attention)

— Contact either instructor in advance.

— There are cases where the order of instructors is changed.

— This subject may be offered simultaneously with classes in the International Program. In that case, the class will be
conducted in English.

FE-EERNE

FEWNRELIFH1-0, BHEFORLENESEL, RERNBICEHTSFE (90 HIEEZETLY,
BRENBICETLEEZ 90 R IEE)ZTIENEELL,

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

HICEL

N/A

BHEICETIHEREE

HICHEL

(EENBITEHLET #BE, EHEEHTS.)

No specific textbook is used.

The resume or related handouts are distributed.

SERICHTLIMESRER

I

N/A

ERBE

Q) SAIHBIZE 1T A RIEREEZ D RRRERICHT HILZNLET7 TO—F DA RITONTEMETS.

(2) TRFaT)—ER BEORE - KEORKETNICEHRTIEMBICHTIYMBEFWETIO—FOHE, &
KITOWTEMRET .

(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

RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE

(FHEA %)

LiR—b- OBERAMEFICKYEEET S (REE)

(FFMMmEZ%E)
TEERBZDOZEREICOVTERHEHNTHEL, ZOFHRERETEETS.
90 MLLE#F S, 80 mLLLE 90 mEKiEmE A, 70 mLLE 80 mKiE%E B, 60 mLAL 70 mkiEE C LT 5.

<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 70.

EHIHER
Z 0t
Other

EHIFEREEH

HUHB(CE-TELS. (LiR—bk, OEFM %)
Reports and/or oral examination by each instructor
The detail is decided by each instructor.

Ttk

fN@E: D-812, s—kato@ace.tut.acjp

£ MH: D-809, toyoda@ace.tut.ac,jp

S. Kato : D-812, s—kato@ace.tut.ac jp




M. Toyoda: D-809, toyoda@ace.tut.acjp

DTN HLR—D

2L

N/A

FI4RT7T—

IngE: FERERIG 5. 2120, A—ILELIKIRERICTRERS L.
B/ MEEXIGTS. 2120, A—ILELILBERICTRERS L.
S. Kato: At any time. (Make an appointment by email or in class.)

M. Toyoda: At any time. (Make an appointment by email or in class.)

FE-BEIZBREDOAE

BE-#MHRTLFERSB>

(C)EELMEEMEN - REMNISERTESEK -l
BE-HHVRATLZELVTOBEESFICET 25 ELMBEEEBL, ThozLERICARMISEES SRR
HERERBTHIET, BEBROE=-ODMBIMARTEREL, EBT

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

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

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

F——F
KIS, T, M5B, B, TRFa7Y, BAKE, NEDE, 19, TR

water environment, river, lake, coast, ocean, estuary, natural disaster, material dynamics, field measurement, experiment
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FARFEXE] B imE T [Basic theory of education]
BERES $3053016 =8 SEHEER  BRBEA FESIN
oS LH
B
BRES A BE EERRR & Bk 1
FESRE KRZMR T2 ER S % HIEREE WHEER 1~1
FARER BB ITPER BE-HHOATLAZER E5-F | FEER D1
FERIZPEYE FR-MEIFER GRS £
MIPER
HLUHER[A—FRIC] JIl#% BA4 KAWABATA Akio
Fonyoy COM_DOC79010
Bx0HE

BULHEAEZDERCHBICETZLEZOEM, BRICEILE-EZBRENDERE XEEZUMEMNIZITSLTE
BETHD. FXEERTH, HEAELHRICETDLEE, HAVIESBRNEZERTIHLEBANETS.

Acquiring appropriate teaching methods, understanding the psychology of education, and mastering the ability to structure
lectures in line with the times are crucial for effective education. In this class, the aim is to cultivate teaching methods,
insights into the psychology of education, or the skill of constructing lectures.

BEORE

KEETH, BHXRETHESNGIZESL LR, [HFLEZ), HERBIOALGLEL 1 BBEEELIZE, BERN
BICETAHLR—MEEERT. AER(E BENRFLEOEEICKVREETIRED:S, FHBOFMEGIEmEITAY
TIVRGEDBREDERBEEEL)ICONTIE, BMARZOLINROVIITH A EEZSBOL.

BEABROERAZE REHIEACEETNELIEENHYET. EEIZLDIHFEIL Google Classroom WHIKFHRL X
TLFEICKYBHMLETS.

Students must take at least one class from “Theory of educational methods”, “Educational psychology” and “Principles of
education” held in the Aichi University. Then, a report regarding the class will be given. For details about the classes including
style such as face—to—face or on—demand, see the syllabus and/or website of Aichi University.

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

FE-HERNE

ZROFEZENREEZL, BESNEBEOARIZOVWTFETS.

Students are expected to review the each class and prepare for the next one.

BEER B
YFIZiL
N/A

BHECEATIMERE

t=T bW

N/A

BEEICHATLHMEER

t=T bW

N/A

ERBR

RO IDORANTIODBZETERTHL.

1. BEFEORBLERL, FREBICETHREFORRA A ZOEREIFLTRALIIEEEEZHITDTS.

2. FBICHATEZLEZOMBZET RECTORBEDOLEZERETS.

3. BFRICBILI-BHR BN ZH(F1T5.

Achieving one of the following three goals:

1. Understand the principles of teaching methods, and acquire the ability to organize classroom instruction in school
education, as well as instructional methods using information technology.

2. Gain knowledge of psychology applicable to education and understand the psychology of students and their surroundings.
3. Develop the ability to construct lectures that are relevant to the current era.

RARD T MEGERARAER., BELR—FMEOEMS LU FmEE

BHMARETORBHEOBEMZIRELIZEICHL, BMAETORBEEARAZTOLR—FMEEOBBEEREL CEHEY
3.

FFf A 60 ML EDIGFEEERCGERBEICTELEL, BRICE > TERDEEZLUTOLSICHTRT 5.

5Tl S: & AAY 90 R E

Sl A: BE RN 80 mULE

i B: &E AN 70 UL

FFfi C: S5t mAY 60 MLl E




Grades will be based on the evaluation at Aichi University and the report at TUT.
Each student has to acquire the credits of the subject he/she takes at Aichi University.
S: Obtained total points of exam and reports, 90 or higher (out of 100 points).

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

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

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

SHERER T ICE BT

None during exam period

EHIRERREH

HIZRL

N/A

ZDith
L
N/A

YT )LALR—D
$ICEL
N/A

AI4RT7T—
BEMAZTHASNIBE THS, [EFAER, BB DER), [EERHFBIOREOARICEHTHEHRDEEFTEA
ZThOELHE(ITERL TS

RENRETDHE CTHAMAFRER BT HARICONTIE, XFETOYTLIBLHB(TERL TS,

For consultation regarding content of the courses offered at Aichi University, please contact the professors giving the class.

For other inquiries, please contact the faculty member responsible for the program at TUT.

FE-BHEIZEBREDOAE

F——F
BESESR, RHLEE, HERA

Theory of educational methods, Educational psychology, Principles of education
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FEAMHFEXAE] }5 & - AR 3K E M SR Introduction to student guidance and counseling]
HERES $30530170 =87 SEHEER BRLA L3N
PAA NN
B
BRES A BE EERRR &on =-T0E 1
FESRE RERITEMFFHETRLRE SRER 1~1
FRER HHIZER BE-MTURATLEER BR-E | H#EER D1
FERIZPER FHR- MEIPER BALEZ-&
MIFEEK
PR [N—7FRE] JIl%H BA4E KAWABATA Akio
FonNyyg COM_DOC79010
BREOHE

%, EIR HABRGETHAZIRZADFZENMEMLTEY, FRABICEVTELEEEOEEZMHNEBL TS, KER
TlE, HERGTEET DHBICH LT HEMETEITODVTOMBEERFT 5.

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.

BEORE

KEZRTIK, BENMARETHBESNTOSIEF-ERIEBEOERESE), HERROEREAEZIORADVLEEL 1 BEBZE
BEL% BEARICETILA—IREEET. FERE BNRZLOEEICKYRETIHBEORS, EHEDH
MOEEREA T IVRLBEDBEOREREST)ITOVTIE, BAMRKZDLINROI I FEESBOIL.

BEABROERAZE REHIEACEETNELIEENHYET. EEIZLDIHFEIL Google Classroom WHIKFHRL X
TLFIZKYBRILET.

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.

FPE-EENE
BROEENBTEEEL, HESNEIEOARITOVTFETS.

Students are expected to review the each class and prepare for the next one.

BEER B
YFIZiL
N/A

HRECHETIMEEE

L

N/A

SEEICHIIHEFHR

L

N/A

ERBE

KD 2DO2ORNTIIDBIEZEEZERTHE.

1. 2EIEE-ERIEEDEERLFDEREERT S,

2. HERISTELDDEICE T 2HMBEEEEL, MR~DHEFEMS.

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.

A FHEE(EHER ., FEALTE—MEOEMS LU EEE

BMAZCTOREHEOBEMERBLEEZICHL, BMRXETOBRBEAZTOLR—MREOREERELTHET
3.

FTf =AY 60 MU EDIEEEERCGERBZICEELEL, BRICK > TERDEELZUTOLSICHTRT 5.

Sl S: BETAAY 90 ML E

Sl A: &ET A 80 mLLE




B BE RAA 70 mUE

FHl C: AEtmAY 60 RLLE

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).

EHIEER
SHEREAR T ICE BT
None during exam period
EHIRERREH

BTl

N/A

T4tk

BIZRL

N/A

ITNALR—D

L= Tl

N/A

AI4RT7T—
BMAZTHBSNA TG, TE{-ERBEDEREAE], [HEHROEREAXIORRONBICEHT SEBDEE
FENZNDELKE ITERL TS

AEANRET HE B THAMEE - HBEMR T HEAROVTIE, RFT 0TS LB LK (TERL TS

For consultation regarding content of the courses offered at Aichi University, please contact the professors giving the class.

For other inquiries, please contact the faculty member responsible for the program at TUT.

FE-BHEIZEBREDOAE

F—7—F
IR, EMIEE, HEHEH

Student guidance, Carrier guidance, Educational counseling




(S30710010){# T HAEEFE E 7% F#& [Internship in Doctoral Program]

FEAEXA] 1E % HIRTEE 75 II#E [Internship in Doctoral Program]
BRRIES $30710010 X5 TLAVIESR | BERWBA HE
T—ETIM
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s BE IEARR & Bk 6
G KRZMR T2 ER S % HAREE WHEER 2~
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FERIZPEY FHR-MEIPER LALZ-&
MIPER
HLUHER[A—FRIC] AL 4 UCHIYAMA Naoki
Fonyoy COM_DOC79010
BEOHE

RERELAHARE. RARETHITOI-MRENE. ¥ ARBELGLETHETOGDOATVOHE. FHF., &ith
ENERBZRALTERTHLICKY REFTOMBERERZ. BREROBROCTIO—FOEREEMS, IFEEEH
HVNFIELFLOFELBREERTELCT, FREEMRNELLLIOICLEGZAMEOMEERSELEEIC, EEMY
TREMBREEEL

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.

BEONE

TL—THREHE TR —HBLOEHICLY . BRSO RE - HIREBICTHS. R, ARFEOT—IERET
60

BEAONBRT REFERET —Z. IIFEEEOLLITEITT B,

AZOFHEIOFT VI RAREILKBLEDT-ODFEEEDERICHL., BENBBSIUVEBEOF@mECERTIELS
EENHYET,

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.

FPE-EEHNE
RICEEY SRR ETFEEEL TS,

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

BEER B

2L

N/A

BEECHIIHEFER
EHEINEEDIBLFEDIERIZHS,

Follow suggestions of industrial supervisors.

SEEICHIIHEFHR
YFIZiL
N.A

b-o4=F:
IR -FRAMEETERI MBI S LICEY FBETOLODIZ2a = —ay  BERETHISOTHE -5
HRENDOHARRMRBR G TOEREFERTIHELBIC. ThoDEERERHT 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.

RARD T MEGERARAER., BELR—FMEOEMS LU FmEE

IEHNEFEE . EFIFEBREEL. NHIRKEORAERRIBLIUVIHRBES ITORKARICEDE, BEDFE
% 100 B R TITS.

S:EFE A A 90 mLLE

AETll s khY 80 LI E

B: &l s 0% 65 LA E

C:ETfi m At 55 m Ll b




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).

TEHASER
HERHAMBICFFIBITHEL

None during exam period

EHIEEREE

YL

N/A

Z0ith

FRENAYF—BEADAL AL TRAUME V=TT KERHEEE (C-203)E T
Tel: 0532-44-1028  N#§:5343

e—mail:leading@brain.tut.ac.jp

Contact the following administrative office for the leading graduate school first:
Room C-203, Tel: 0532-44-1028, Ext.:5343
e—mail:leading@brain.tut.ac.jp

I HLR—D
YFIZHL
NA

FI4RTT—

TRNAF—BEADAV AT TRAVNE V=T 129 KRZRHELE (C-203)ET
Tel: 0532-44-1028  A#%:5343

e—mail:leading@brain.tut.acjp

Contact the following administrative office for the leading graduate school first:

Room C-203, Tel: 0532-44-1028, Ext..5343

e—mail:leading@brain.tut.ac,jp

FE-BHEIZEBREDOAE
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FARFEXE] HE MR IFEEE [Internship at technical college or university]

HE#RES $31020010 =) BRIYER | ERQEA BEiLE
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BxoE&E

KEETH SEORZOHEDOHLFEZARRLTEONBLZEBFTILHLELIC, BEERHMB TRAREEEREZOERLE
LTEEICIREETIILT, HELLTOEEEERTS.

In this class, students will gain an understanding of the work of faculty members at technical colleges or universities through
practical experience. Additionally, they will cultivate the qualities of an educator by providing guidance to students,
implementing the educational methods learned in teacher training courses.

BREORE

EE I, BTERHARE 2 105 3 FROMICEEFIEIKETTS. EFHMIT 1 M A (FIE 20 BFE) £T5. EfRE
EOMICZE 1 BAREDHBEIEELAETSH. FAKBIEIZEDFELZEZRBLTRET S EENRETARFEEZAKELT
ZEHIITEEDLETRETS. BBEFEF, RENELEALKL, EELOBEEREOMRERITS. KTRIE =8
NARICETHLR—FERE T HELLICAZTERERNRERKT S,

BRENBOERS L BREHIECEENELLIEHEENHYET. £EITHSHIHEEIL, Google Classroom PEHEFEHRS X
TLEIZLYBHLET.

Students in the second to third years of the doctoral program conduct internships at technical colleges or universities. The
internship period is one month (a minimum of 20 days), and it can be implemented continuously or divided, such as one day
per week. The hosting institution is determined, taking into consideration the preferences of the students. The details of the
internship are decided through prior discussions between our university and the hosting institution. Enrolled students are
required to record the content of the internship daily and obtain confirmation from the supervisor. After the completion,
students must submit a report on the internship content and make a presentation at Toyohashi University of Technology.

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

FE-HERNE

BHOEFNRERKTHELLIC, BEFHEZTL, THOEBENBDOERBICRBEES.

Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self—evaluation into
consideration.

BEER B

t=T bW

N/A

BHEICEATIHERESR

t=T bW

N/A

BEEICHATLHMBER

t=T bW

N/A

ERBR

1. BEPRZILBT2HEOBBENEEERTS.

2. FERE REESLUVFLEREDOFEZERTS.

1. Understand the duties of faculty members in technical colleges or universities.
2. Understand methods of teaching, research guidance, and student counseling.
RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE

EERLE EEATOFE HEE FRNELHRESLTEET 5.
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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).
EHIRR

SHEREAR T ICE BT

None during exam period

EHIRERREH

HIZHL

N/A

ZDith
$FICEL
N/A

YT )LALR—D

il

N/A

AI4RT7T—
EEFEIZBITAEERNRICOVNTIIET L£DBLHK B THHKSL.

FOMDAERITDONTIE, RFETOYSLELYHEITERL TSN
For consultation regarding the content of the practical training itself, please consult with the professors of the training
institution.

For other inquiries, please contact the faculty member responsible for the program at TUT.

FE-BHEIZEBREDOAE

*—J—F
BEE HAREEE
Teaching method, On—the—job training
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FARFEXE] HE MR IFEEE [Internship at technical college or university]

HERES $32020010 = ER-EFHE BRDBEA BME
BI¥ER
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BxoE&

FERTIE, BEECKZOHEDOHZLEHRBRLTETORNRETEMBIHLELIC, HEEFRH B CTRALBEFEOEREL
LTEEICIREEITIILT, HELLTOEEEERTS.

In this class, students will gain an understanding of the work of faculty members at technical colleges or universities through
practical experience. Additionally, they will cultivate the qualities of an educator by providing guidance to students,
implementing the educational methods learned in teacher training courses.

BEONE

REF, BEREYRE 2 R0 3 FROBISHEETEKRFETTS. REHMIE 1 A (RIE 20 BRED &T 5. EfE
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BRENBOERS L BREHIECEENELLIEHEENHYET. £EITHDHIHEEIL, Google Classroom P HEFEHRS X
TLEICEYBHMLETS.

Students in the second to third years of the doctoral program conduct internships at technical colleges or universities. The
internship period is one month (a minimum of 20 days), and it can be implemented continuously or divided, such as one day
per week. The hosting institution is determined, taking into consideration the preferences of the students. The details of the
internship are decided through prior discussions between our university and the hosting institution. Enrolled students are
required to record the content of the internship daily and obtain confirmation from the supervisor. After the completion,
students must submit a report on the internship content and make a presentation at Toyohashi University of Technology.

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

FE-EHERNE

BHOEFANRERHETHLLLIC, BEFHEZTL, THOEBENBOERBICRBMREES.
Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self-evaluation into
consideration.
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N/A
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1. BEPRZILBT2HEOBBENELERTS.

2. PEEE, AREESLUVEERBOFEZERTS.

1. Understand the duties of faculty members in technical colleges or universities.

2. Understand methods of teaching, research guidance, and student counseling.
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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).
EHIRR
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None during exam period
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N/A
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FOMDAERITDONTIE, AFETOHSLELYHEITERL TSN
For consultation regarding the content of the practical training itself, please consult with the professors of the training
institution.

For other inquiries, please contact the faculty member responsible for the program at TUT.
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BEE AREEE
Teaching method, On—the—job training
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In order to carry out social change due to changes in the environment, economy, technological situation, etc., and to respond
to this, create industrial technology, develop public society and advance science, new technologies and sciences that combine
advanced knowledge and experience in each specialized field is required.

The purpose of this lecture is to learn the necessary knowledge such as the necessity and difficulty of interdisciplinary
integration and how to proceed with research and development through lectures on some advanced technologies and practical
training and exercises of related technologies.
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1. Individual guidance

The instructor and advisor will conduct interviews with the trainees to understand the situation of each student, and at the
same time, the trainees will be aware of their weaknesses. Then, by combining lectures, intensive training, and practical
training, a curriculum optimal for the individual learner is selected and set from the following contents.

1) CMOS LSI technology: ( i ) Basics of process technology, (ii ) Basics of layout design technology, (iii) Package technology
(Ii) Basics of process technology: As an introduction to LSI process technology, first watch the DVD that summarizes the
entire LSI wafer processing process, starting with the creation of Si crystals, and grasp the image of the CMOS process.
Next, I will introduce the elemental technologies of the process, the CMOS process technology, the basic flow of the CMOS
process, and examples of advanced process technology. The purpose of this study is to learn the basics of CMOS process
technology.

(ii) Basics of layout design technology: Learn the relationship between the CMOS LSI manufacturing process and the planar
structure and vertical structure of the chip, and understand the design rules that are the design rules for mass patterns.
Practice drawing of layout pattern to deepen understanding.

It becomes possible to design a transistor—level layout of a basic circuit and a chip layout of a simple circuit.

(iii) Package technology: Starting with the basics of LSI package design, an overview of the history of package development,
assembling processes, element technologies, materials, thermal resistance, electrical characteristics, characteristic variations
due to stress, and reliability will be provided. Finally, the latest system—mounted package is explained. Work on simple
exercises to deepen your understanding.

2) Sensing system related technologies (lectures and demonstrations) I: (i) Introduction, (ii ) Sensor network

(i) Introduction (lecture): Provides introductory lectures on sensing system examples, embedded system technology for
building sensing systems, and sensor network technology. Taking a CD and a digital camera as examples, the basic technology
of sensing processing, audio processing technology, and image processing technology are explained. It also describes
hardware, software, and wireless sensor network technologies for embedded systems. As for wireless sensor networks,
ZigBee will be introduced as an example. The aim of this lecture is to deepen understanding and spread knowledge about the
basics of the sensing system.

(i) Sensor network edition (lectures and demonstrations): Lectures and demonstrations covering the entire spectrum from
the basics of sensor networks to sensor network design based on the requirements of the application side and installation
environment, and energy harvesting technologies, provide network lectures and demonstrations. The aim is to deepen the
understanding and spread the knowledge about the basic items of the sensing system from the viewpoint.

3) Sensing system related technology I: Software (practice)

Learn the software construction technology required to build a sensing system through practical training in program
production using C and assembler languages. Learn the basics for embedded software development by experiencing a series
of processes from coding a task program to running it on a CPU board. As a result, it becomes possible to understand a
series of flows of creating the embedded software, and it is possible to operate a program created by the user on a
commercially available or self-made CPU board.

4) Basics of microelectronic integrated circuit design Il
Beginning with the history of microelectronic integrated circuits, we will focus on semiconductor devices, basic digital circuits,
and the currently popular CMOS digital circuits. Students become accustomed to design techniques through the use of CAD




in class. The aim is to deepen the understanding of the circuit through quizzes and class projects.
This course will give you a broader understanding if you take this course together with “Basics of Microelectronics Integrated
Circuit Design 11”.

5) Basics of microelectronic integrated circuit design

Begins with an introduction of mixed analog / digital integrated circuits, and then focuses on topics such as device models,
basic amplifier circuits, and commonly used operational amplifier circuits. Students become accustomed to design techniques
through the use of CAD in class. The aim is to deepen the understanding of the circuit through quizzes and class projects.
This course will give you a broader understanding if you take this course together with “Basics of Microelectronics Integrated
Circuit Design 1”.

6) Basics and practical training of intelligent sensors 2—day intensive course (up to 9 people for the convenience of the
laboratory)

Day 1: Using an example of an intelligent sensor chip born from the fusion of integrated circuit technology and biochemistry,
introduces the background to the fusion of different fields and the history of research and development. Understand the
principle and structure. In addition, through these, learn the knowledge necessary for “sensing architects”, such as the
necessity and difficulty of interdisciplinary integration and how to proceed with research.

Day 2: Integrated circuit manufacturing process training is conducted at our LSI factory to deepen understanding of integrated
circuit structure and manufacturing methods, and to examine the possibility of integration between “integrated circuit
technology” and “own field”. Make up.

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

FE-HERNE

BREENBEEETHLLELIT, KAOABIZOVWTTFRAMNEEZSEICFELTWSIE,

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

BhER B
YFIZiL
N/A

BHEICHTIMERE

BEITELTXER, TV MBS

Distribute literature and prints as needed

BEEICHATLHMBER
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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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Before/after the class
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BEX-BFEBIFRLVTOBENHICET I ERMHEEEL, ThoeLAHEICHRNICEESE -ARRRES
ERERGTHOLT, FEBRO-OOBBIMTRITERIEL, EBRTES

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

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

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

*—J—FK

#£FEMEER CMOS BETTE

Integrated Circuit, CMOS Fabrication Processes
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FERTIE, BEECKZOHEDOHZLEHRBRLTETORNRETEMBIHLELIC, HEEFRH B CTRALBEFEOEREL
LTEEICIREEITIILT, HELLTOEEEERTS.

In this class, students will gain an understanding of the work of faculty members at technical colleges or universities through
practical experience. Additionally, they will cultivate the qualities of an educator by providing guidance to students,
implementing the educational methods learned in teacher training courses.

BEONE

REF, BEREYRE 2 R0 3 FROBISHEETEKRFETTS. REHMIE 1 A (RIE 20 BRED &T 5. EfE
HEOHICE 1 BREEDDEIEELTET D, ZARERIFEOFLEERBLTRET S EENERIERFLEZAKBLET
EHIHTEADLETRET S, BIEFERT, EENREEHREREL, EEEOEEREOHIEZTS. RTRE, £T
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BRENBOERS L BREHIECEENELLIEHEENHYET. £EITHDHIHEEIL, Google Classroom P HEFEHRS X
TLEICEYBHMLETS.

Students in the second to third years of the doctoral program conduct internships at technical colleges or universities. The
internship period is one month (a minimum of 20 days), and it can be implemented continuously or divided, such as one day
per week. The hosting institution is determined, taking into consideration the preferences of the students. The details of the
internship are decided through prior discussions between our university and the hosting institution. Enrolled students are
required to record the content of the internship daily and obtain confirmation from the supervisor. After the completion,
students must submit a report on the internship content and make a presentation at Toyohashi University of Technology.

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

FE-EHERNE

BHOEFANRERHETHLLLIC, BEFHEZTL, THOEBENBOERBICRBMREES.
Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self-evaluation into
consideration.
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N/A
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N/A
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HIZRL

N/A

ERER

1. BEPRZILBT2HEOBBENELERTS.

2. PEEE, AREESLUVEERBOFEZERTS.

1. Understand the duties of faculty members in technical colleges or universities.

2. Understand methods of teaching, research guidance, and student counseling.
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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).
EHIRR
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None during exam period
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FOMDAERITDONTIE, AFETOHSLELYHEITERL TSN
For consultation regarding the content of the practical training itself, please consult with the professors of the training
institution.

For other inquiries, please contact the faculty member responsible for the program at TUT.
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Teaching method, On—the—job training
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FERTIE, BEECKZOHEDOHZLEHRBRLTETORNRETEMBIHLELIC, HEEFRH B CTRALBEFEOEREL
LTEEICIREEITIILT, HELLTOEEEERTS.

In this class, students will gain an understanding of the work of faculty members at technical colleges or universities through
practical experience. Additionally, they will cultivate the qualities of an educator by providing guidance to students,
implementing the educational methods learned in teacher training courses.

BEONE
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TLEICEYBHMLETS.

Students in the second to third years of the doctoral program conduct internships at technical colleges or universities. The
internship period is one month (a minimum of 20 days), and it can be implemented continuously or divided, such as one day
per week. The hosting institution is determined, taking into consideration the preferences of the students. The details of the
internship are decided through prior discussions between our university and the hosting institution. Enrolled students are
required to record the content of the internship daily and obtain confirmation from the supervisor. After the completion,
students must submit a report on the internship content and make a presentation at Toyohashi University of Technology.

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

FE-EHERNE

BHOEFANRERHETHLLLIC, BEFHEZTL, THOEBENBOERBICRBMREES.
Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self-evaluation into
consideration.
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N/A
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HIZRL

N/A

BEEICHATLHMBER
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1. BEPRZILBT2HEOBBENELERTS.

2. PEEE, AREESLUVEERBOFEZERTS.

1. Understand the duties of faculty members in technical colleges or universities.

2. Understand methods of teaching, research guidance, and student counseling.
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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).
EHIRR

HERHAR IS (LB ITHARL

None during exam period
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N/A
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For consultation regarding the content of the practical training itself, please consult with the professors of the training
institution.

For other inquiries, please contact the faculty member responsible for the program at TUT.
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FERTIE, BEECKZOHEDOHZLEHRBRLTETORNRETEMBIHLELIC, HEEFRH B CTRALBEFEOEREL
LTEEICIREEITIILT, HELLTOEEEERTS.

In this class, students will gain an understanding of the work of faculty members at technical colleges or universities through
practical experience. Additionally, they will cultivate the qualities of an educator by providing guidance to students,
implementing the educational methods learned in teacher training courses.
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Students in the second to third years of the doctoral program conduct internships at technical colleges or universities. The
internship period is one month (a minimum of 20 days), and it can be implemented continuously or divided, such as one day
per week. The hosting institution is determined, taking into consideration the preferences of the students. The details of the
internship are decided through prior discussions between our university and the hosting institution. Enrolled students are
required to record the content of the internship daily and obtain confirmation from the supervisor. After the completion,
students must submit a report on the internship content and make a presentation at Toyohashi University of Technology.

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

FE-EHERNE

BHOEFANRERHETHLLLIC, BEFHEZTL, THOEBENBOERBICRBMREES.
Record the activities of everyday training, self-evaluate them, and prepare for the next activities taking self-evaluation into
consideration.
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N/A

BHEICEATIHERESR

HIZRL

N/A

BEEICHATLHMBER

HIZRL

N/A

ERER

1. BEPRZILBT2HEOBBENELERTS.

2. PEEE, AREESLUVEERBOFEZERTS.

1. Understand the duties of faculty members in technical colleges or universities.

2. Understand methods of teaching, research guidance, and student counseling.

RBARD FEMmEGERRAER. BELR—MEOEMS LU FMmEE

EERE EEETOFE HEE RRNBFEHRELTHET S.

FFE A 60 ML EDIGFEEERCGERBEICEELEL, BRICE > TERDEEZLUTOLSICHTRT 5.
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Grades will be based on daily record of training, evaluation at technical college/university, report submitted, and presentation.
Students will be evaluated as follows:
S: Obtained total points of exam and reports, 90 or higher (out of 100 points).




A: Obtained total points of exam and reports, 80 or higher (out of 100 points).
B: Obtained total points of exam and reports, 70 or higher (out of 100 points).
C: Obtained total points of exam and reports, 60 or higher (out of 100 points).
EHIRR

HERHAR IS (LB ITHARL

None during exam period

EHIAER
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N/A
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N/A
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N/A

FI24RT7T—
EEFRIZBITAEERNRICOVTIIET L£NBLBH B THARSL.

FOMDAERITDONTIE, AFETOHSLELYHEITERL TSN
For consultation regarding the content of the practical training itself, please consult with the professors of the training
institution.

For other inquiries, please contact the faculty member responsible for the program at TUT.

FE-HEIERREDOHE

*—J—FK
BEE HAREEE
Teaching method, On—the—job training




