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SARE
BERBENIIX NR

(Corporate Environmental Management )

BYEZ # EEBI/ Yasunori HEGI / 3EEENEET

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

OP
EETEMMME - K SLRERR N EERD ELGEEICESHAEROITEN
#HERS
ENV520B (:)
BEE SEEETEI A R HEETESEALOEEN @ :EEE O:ME A veeiiE

REDOBE /Course Description
DAEOREEER. SEZZRARMOEELNEREN) SERHBRAZET S HRREREMBENERELEREZEF Iz, S5 LEBEICKHSEL
 BERECLHBIIRBENRIXAVINOEYFE, BEERHINSBEENFEPEENPEZECEANEFEANEEEBLTVS, FEREF. B
BYZXRIXAVNORELOBHAREBL CTREESBVADNICHIRNELN EEZD,
AH. AEEERISESEBIIH I >REEEEROZBH/AEZEINOEETH S,

An environmental problem of Japan has changed from the industrial pollution problem on the highly developed economic growth period to the
global environmental problem. And an environmental management in the business has chenged too from directly regulations to the combined
technique which contains an economical technique and independent controls.

This lecture will be going to think the problem and solution in the case study of actually business management. To do the jobs in charge of

environmental control subsection chief in the factories.

HBE /Textbooks
HEEEA
D isutribution of original textbook.
SEEREEFEEICIE O) /References ( Available in the library: O )

SUHIOTHRRICHERNT
References are introduced in lecture, if necessarry.

17102



ERRBBEIRIXD DR

(Corporate Environmental Management )

BB WA /Class schedules and Contents

©O~NOoO O~ WDN

9
10
11
12
13
14
15

RIS TIRFENROBEEICOVT
REEEORESE
TEZR)E<REBEES
REZETOBE (AR, KE. BE. 18F)
BEREGSEXREOHE
RENZRIX N ATLAOBE
BRENZXIXV N ATLDEE
RREAHRUCRRYTIUTI70-JAK
TEOHLNEELREE

IS5 THERNRRER
RBT7EAXY NOERE
KRREIAVHIEDRA
HIRBRIFERBEA OX IS

SDGsE REZFENRE

g

. Promotion of Environmental control measures in the company

. History of environmental problem

. The environmental various lows around the company

. Outline of the each environmental lows (air, water, + + -+ - - etc.)
. Outline of the basic law for establishing the recycling-based society
. Outline of the environmental management system

. Cons t ruction of the environmental management system

. Environmental accounting & Environmental material flow cost

. Outline of corporate social responsibility & management

. Practice of the environmental management in the factories
. Practice of the environmental assessment

. Practice of the environmental consultation business

. Measures of the global environmental problem

. Views of the environmental management & SDGs

. Generalization

RIEME D 5%  /Assessment Method

T—NLR—bK 50% BWMEAOEYEH 50%
Report 50% Matching to class  50%

Epi- E%FBOANAE  /Preparation and Review
RIEMBAREE, FREICEETHY., BUh #4 BENEBELBI1I—AOHTIRETES, £k, BEOERACBTFZDSATARSIIE
EREILBRITZENTED, ChSNERZHSOREZSO TLAKIREL, RETEShEABOEMER—AICEZ, E5ICLARIL

7

VTERREIEHD L,

HBERE

You can obtain information about the environmental issue in the daily political, social and economic news topics. And it can be connected to your
lifestyle in or out of university campus closely. You should collect those topics applying the knowledge learned through this class, and improve
your sensibility on the issues.

BELEDEE /Remarks

BE, BREOLIAFLBTFANEHERS., BELIVERENT—RARNTHERLEIOT, PC- 7OV 2—%#fKHA.

Resume or texts will be distributed at each time. The lecture will be given by powerpoints and handouts, using a PC and a projector, when

ne

cessary.

AAFETRME

Th

is course is taught in Japanese.

FEEEBIHENERICHS &,

Ways of the preparation and review for the class are suggested from theteacher.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

17102



HBERE

MNP EOEEECTER

(The Creation , Protection and Utilization of Intellectual Property)

HYEEZ B4 —EB/ Ichirou ISHIBASHI / JE% EhiE M

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

op
SR EMMMNE - K AN GE T S P b BLRERICESLAARMITEN
HEDE
LAW500B @
. SR O b SE R MIEETEBEN L OMEE ©:BCEE O:ME A: POME

REDOBE /Course Description

ABEREF, BRHELOEDRATYY: BMEICE > THACHATHAIANPEEZIO—NILTESKEVRRAN SEORFE L EICHHT S
o AHBRE, ANMEEHEZEBLUEFATEIRENECABNOBESZANLE TS,

This lecture gives a bird's-eye view of intellectual property, which is essential knowledge for businessmen and engineers in modern society, from a
broad and high perspective globally, along with many examples. The purpose of the lecture is to acquire practical knowledge that enables
understanding and utilization of the intellectual property rights system.

HRIE  /Textbooks

BEEN(BEEM)

Self-made materials (distributed every lecture)
SEZEREEHEEICIE O) /References ( Available in the library: O )

PBEICSUTHERPICRTRLETD,
To be announced during the lecture as needed.

BB WA /Class schedules and Contents

1.EUS I ~ HB 0B8R ~ Opening--About Intellectual Property(IP)---
2HFFFEORESE History of Patent System

. BEOKTHIE Japanese Patent System
A0 EOHFHIE Foreign Patent System
58K Design Patent

6.7 1% Trademark

7HERE Patent Search

8K RE Patent Litigation

9. RS IEE Unfair Competition, etc.

10. & 1E4E Copyright

M BEICS T2 M Patent Strategy in Company
123ERICOVWTOERAZ Basic Knowledge of Law

13. 58 BE 2 O BT E (1) Peripheral Law of IP(1)

14. 508 BY E OO BT £ (2) Peripheral Law of IP(2)

15. F0HY B E OO B £ (3) Peripheral Law of IP(3)

RIEME D 5%  /Assessment Method

LR—N(4EFFSAE) report(Patent Search)30%

HARHER examination 70%

Epi- E%ZBOANAE  /Preparation and Review
HHCERTZ2HFEBE FY N1 —AZRELCKREODTTHENICRTHLZ L,
Always be careful about newspaper reports, net news, etc. related to intellectual property.
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—_ —_ HERE
NN ECEEE TR

(The Creation , Protection and Utilization of Intellectual Property)

BELDEE /Remarks
c 2022 ERNEREELRT,
- BEOFRELAR—PMRIEBRICBTAEEZL THREBELTEEDHDZETHY ., ChEL2AYUR > TVEEKBEN HYET,
C COREXBBAFFOKTITVET,
+ 2022 will be a face-to-face lecture.
- The homework to be given is actually the preparation of a patent search report, and it is necessary to do this firmly.
- Only Japanese language is used in this lecture.

HUELASOXYE— [Message from the Instructor

BHOR[AZZ<BMIANTHEELTVEXT,
I will give lectures by incorporating many of the latest examples.

F—J— R /Keywords
HWEEE, 453, BE. BE. EFE. TERSMLE. ®BEORTR. BEE, M8, BME. REWSEEs

Intellectual Property, Patent, Design Patent, Trademark, Copyright, Unfair Competition, Geographical Indication, Plant Variety Protection,
Antitrust, PMD, Product Liability
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HBERIB
oAcademic Presentation |

(Academic Presentation [)

HYER AR Eth/ Tetsuya KASHIWAGI | EEHE L X —0VUVEDODSE

/Instructor

BIBER B 28 {1 5 138 RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
/Year of School Entrance O O O O
HRER [iEBR] BRUCZEDATAD—ANA AV ATALAO—R, REERESATLAT—A

/Department

XBHS B/Notice ZHEARICHIPRN &V EF, /Thereis a limit to the number of participants. ' S/NADRHABICEEN HDEE. BET
BHHSHELET, /You will be notified in class if there are any changes to the syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

ENG500B O ©

HERTZLENEOMESE @ W ME O:ME A PoiE

EE Academic Presentation I

REDOBE /Course Description

The objective of this course is to learn how to give an effective poster presentation. It is true that the content of a
presentation is vital in selling your idea, but it is also important how to deliver your presentation to attract the audience's
attention. This course will thus put focus on "how." Students will learn core presentation skills and useful expressions
through practice in class. By the end of this course, students will be able to:

(1) use useful phrases and vocabulary for making presentations

(2) employ basic poster presentation techniques

(3) design an effective scientific research poster

(4) give a presentation in public with confidence

Goals
- Communicate in English in academic situations.
- Use appropriate expressions to present research findings.

HRIE /Textbooks
English for Presentations. (by Grussendorf, Marion) Oxford University Press.

SEEREEHEEICIF O) /References ( Available in the library: O )
To be announced in class

RE¥SE- WA /Class schedules and Contents

Week 1. Course introduction

Week 2. Differences between poster and oral presentations
Week 3. Informal presentations

Week 4. How to start your presentation

Week 5. How to organize your presentation

Week 6. Preparing the main part of your presentation
Week 7. "3-Minute Thesis"

Week 8. How to prepare a poster

Week 9. Preparing bullet charts based on data

Week 10. How to talk about visuals in a poster

Week 11. Describing a graph or chart of your own
Week 12. How to finish your presentation

Week 13. Rehearsing your presentation

Week 14. Final presentations

Week 15. Review

3/ 102



HBERIB
oAcademic Presentation |

(Academic Presentation [)

RIEME D 5%  /Assessment Method

Active involvement in class 10%
Homework assignments 10%
Informal presentation 10%
3-Minute Thesis 30%

Final presentation 40%

Ep- ERZFEDORNE /Preparation and Review
Students are required to prepare for each class. They are also required to review the vocabulary and the presentation
skills they have learned in previous classes.

Bi&LDEE /Remarks

(1) All the students who wish to enroll are required to contact the course instructor before the first class. This is very
important for the course instructor to decide whether the course is to be conducted in English or Japanese. Those who
fail to do so and miss the first class may not be allowed to take the course.

(2) Students must have sufficient proficiency of the language of instruction to pursue the course work. The course
instructor may give a diagnostic test to assess the language proficiency of the student. Students may also be asked to
present the score of a recent language test (such as TOEFL or TOEIC for non-native speakers of English taking the
course in English, or JLPT for non-native speakers of Japanese taking the course in Japanese) to verify their language
proficiency.

(3) Enroliment in this course is limited to a maximum of 10 students. Selection of the students is at the discretion of the
course instructor.

(4) Students are expected to work independently.

BEAEERLISBRETIHNICEASKBICOCRINEED L,
/Students who want to take this course must contact the instructor before registration.
HENEETBER_LDBEBHBRI &5,

/Applications are limited due to class size and each student's English proficiency level.

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
academic presentation, English
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HBERIB
oAcademic Presentation |l

(Academic Presentation II)

HYER AR Eth/ Tetsuya KASHIWAGI | EEHE L X —0VUVEDODSE

/Instructor

BIBER B 28 {1 5 2% Hj RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
/Year of School Entrance O O O O
HRER [iEBR] BRUCZEDATAD—ANA AV ATALAO—R, REERESATLAT—A

/Department

XBHS B/Notice ZHEARICHIPRN &V EF, /Thereis a limit to the number of participants. ' S/NADRHABICEEN HDEE. BET
BHHSHELET, /You will be notified in class if there are any changes to the syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
ENG510B (:) (:)
- pcadenic Presentat ion I ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description

The objective of this course is to learn how to give an effective oral presentation using a presentation software. Although
the content of a presentation is important in selling your idea, how that presentation is delivered is also important to get
your idea across. This course will thus put focus on “how.” By the end of this course, students will be able to:

-learn useful phrases and vocabulary for presentations

-learn some basic techniques to give oral presentations

-understand how to structure a presentation

-make simple but informative slides

-get confidence in presenting in public

Goals
- Communicate in English in academic situations. + Organize ideas in an
effective manner to report and discuss research findings.

HBE /Textbooks
English for Presentations (by Grussendorf, Marion) Oxford University Press.

SEEZREE®EICIF O) /References ( Available in the library: O )
TBA

RESHE - WA /Class schedules and Contents

1. Course orientation

. Casual presentation

. How to start your presentation

. How to organize your presentation

. Effective use of sign-positing words

. Prepare the main part of your presentation
. 3-minuite thesis

. Effective use of visual aids

9. Prepare bullet charts based on data

10. How to talk about visuals in a poster
11. Describing a graph or chart of your own
12. How to finish your presentation

13. Rehearse your presentation

14. Final presentation

15. Review

0N O WDN
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HBERIB
oAcademic Presentation |l

(Academic Presentation II)

RIEME D 5%  /Assessment Method

Active involvement in class 10%
Presentation assignments 30%
Casual presentation 10%
3-minute thesis 20%

Final presentation 30%

Ep- ERZFEDORNE /Preparation and Review
Students are required to prepare for each class. They are also required to review the vocabulary and the presentation
skills they have learned in previous classes.

Bi&LDEE /Remarks

(1) All the students who wish to enroll are required to contact the course instructor before the first class. This is very
important for the course instructor to decide whether the course is to be conducted in English or Japanese. Those who
fail to do so and miss the first class may not be allowed to take the course.

(2) Students must have sufficient proficiency of the language of instruction to pursue the course work. The course
instructor may give a diagnostic test to assess the language proficiency of the student. Students may also be asked to
present the score of a recent language test (such as TOEFL or TOEIC for non-native speakers of English taking the
course in English, or JLPT for non-native speakers of Japanese taking the course in Japanese) to verify their language
proficiency.

(3) Enroliment in this course is limited to a maximum of 10 students. Selection of the students is at the discretion of the
course instructor.

(4) Students are expected to work independently.

BEAEERLISBRETIHNICEASKBICOCRINEED L,
/Students who want to take this course must contact the instructor before registration.
HENEETBER_LDBEBHBRI &5,

/Applications are limited due to class size and each student's English proficiency level.

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
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HBERE

R miE

(Safety and Engineering Ethics)

BHER YEE RA / Genji HOTTA / SEEENEEAER, tH  S¥1T/ Hiroyuki TSUJII / BE#H B L Z2—0TFEOHE
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

op
SR EMMMNE - K AN GE T S P b BLRERICESLAARMITEN
HEDE
$SS590B (:) (:)
. - MIEETEBEN L OMEE ©:BCEE O:ME A: POME

REDOBE /Course Description

REZRRHACOPTRAID LN IFZMEORENER THY . RELLTOIZRECKRELEEZRETEH D, TFRENVDEMNT
HB. tLAZTY), HBEBT. BDEEDIEVSCEZRRIDLEHICE. BEORREVAVNDEENREY ., ERPUFICISULITH.
BREDHBPRENLS ZRBEDINDENERERLD, FBETH, TELTERHICEIKT—ARETA—, T—AXY Y REBLTH
ENRETDEHZEHDRERNEDEES.

FEEREE

- HE Y—EANREICRTIREELEMNEOMENHRERICOVTHATE S,

CHBEYY—ER, £EIROR2OERIBTZZVETORAMEZERL. RENTHOERICODVTHHATE S,
cIDAN-VARITEAXA MOFEEBBUISATE %,

CFYNAROREVAVERERREL, REEZSHTL THERERERTE 2,

- REVAVERICBEALT, BEBRATAVRLNA—BEOODI 15— 3> OREA 2R LURATE S,

The aim of engineering ethics is to put ethics into practice in actual situation; that is it's most important role.
Various skills are required by engineers to protect their colleagues, organization, and themselves from potential
crises. These skills include problem finding, quantitative risk assessment, acting according to industry rules and
ones position, and cooperating with others and adjusting to circumstances. This course fosters students’ ability
to propose realistic ethical policies through case studies and case method learning.

Leaning Goals

-Participants will become to explain the difference of value between managers and engineers on products and services safety.
-Participants will become to explain the meaning of ethical attitude understanding limits of compliance on guaranteeing safety on products,
services and production processes.

-Participants will become to understand and apply the method of risk assessment.

-Participants will become to find and analyze safety risk factors at campus, and suggest improvement.

-Participants will become to design the communication framework on the safety risk, and explain it.

Ebe4=F

- BESEMNAR- K Z2CREDIBMEORRLEVAIOEERNREY ., FRAPUFCRHULTE. BREOBEPHERD &S SRR
hEEB/T D

- BUEBEBRENERED  ERPABIKLULTE, BEEOBECHAEEZTAS.

- BUVRERICESVEERNTESN  REEZRELLOFTERTE S,

Attainment target

- Specialist knowledge and skills: acquire practical skills such as problem finding and risk quantitative estimation, industry and position-based
behavior, and collaboration and coordination with others.

- Advanced problem-solving and expressive abilities: able to act according to the industry and position, and collaborate and coordinate with others.
- Ability to function autonomously with a solid ethical foundation: able to develop ethics in the real world.
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R miE

(Safety and Engineering Ethics)

HBE

/Textbooks

EBRTX RTHER TBEUHTOITZRE, (H3R) BNE XFPRECLEO

SEEZREEFEICIE O) [References ( Available in the library: O )
KFRERKM, WAEFAE (2008) "24mE, AL, FHAEAER
FBRFA2003) TVEDEROEMERE, BEATSY MY TFF RAHE
WEHFET KHFTEF- EHEFRARO6) "HMERE.) BT TEMEL

RESTE - WA /Class schedules and Contents

1,2.
3.4.
5,6.
7,8.
9,10.

M EME ; BEELRMEOBEIDEL

REEREME

ETETEREBR

IZAI-VARITEAXAD K

D—023v7(1): F+YUNARFLEEERECETZ2RLVARAIVERORE

11,12. 7—=023v7Q2) : F+ U NARNFLREERBRICEI2ZL2VAVERORBRREX
1314. VALY -AZ1”"45—>3a>

15.

1,2.
3.4.
5,6.
7,8.
9,10.

FED

Safety and ethics; Different viewpoint between managers and engineers

Safety law and regulation and ethics

Compliance and safety practice

Ethical risk assessment

Workshop: Exploring safety risk factors in campus or living environment; Field survey

11,12. Workshop: Exploring safety risk factors in campus or living environment; Presentation
13,14. Risk communication

15.

Summary

&M D 5%  /Assessment Method
20% BETOZFVICEITZREKLA—H
20% BREDRY R BEALKR—K
20% FHICEHTHELEHEBEROITIL—TEER
40% REFPOETRHELDV—0>3v T ICETRTIL—THEK

20% Final report on "Safety and Ethics"

20% Reflection of each class work

20% Group presentation on preparation and questions

40% Group presentation on in-class exercises and workshop
Group presentation on in-class workshop's result

BHRLAR—N RiE (AT X, 12pt, 2000 FB L)

Final

report Format (A4 size. 12pt. 2000 characters in Japanese )

REMOFFMEE ( Q)
96+ : TEMERAOEZERACOVTI<KEFETETHY, BELEIHIRROLEEXHTOTIALOUBZR<ERL LT, BEIOHH
CRE RRNEERFHOBENTETVS,
90+ : TEMEOHHICOVWTI<KERTETHY, BELLEIULRESLCBEXPOZIALDOILBEEALN S, BESOHMEEEEET
V., BENBEREHERZSELTVS,

85+ :
80+ :
75+ :
70+
65+ :
60+ :
-59 :

ITEHREOBHICOVTEHETETHY ., BABEXHOEALDIBEZEEL LT, RENZERASHICOVTEELTWVS,
THREOBFBEMEXTOEALDIBEEBL LT, RENSERFHICOVWTEELTVS,

BMEIANECLHINMERETETHY, IZRENZHERFHFICOVTERL TV,

CBERNECLCHZIHNBETETSY, BB OBREHEEZTVS,

FMEANECICHZNIBETETHY, BOBRYDOEREEZ TV,
BEAOREBERITETVRIRS5TREHZN, F=FBNBEXIE>TVS,

TEREICHIZEENTETLVED, BECEBRCEIOEREBECKHBLTVD, EEOREN TETLEV,

Assessment standard for reports.
96+: Attained well understanding of engineer's view point and chose realistic solution policy based on extracting essence of the problem and its
classification.
90+: Attained well understanding of the point of engineering ethics and tried to explore realistic solution policy based on thinking of focus social
circumstances, status of casts of the question story, and extracting essence of the problem.
85+: Attained well understanding of the point of engineering ethics and considered ethical solution policy based on deliberating of status of cast of
the question story.

80+: Attained considering ethical solution policy based on deliberating the point of engineering ethics and cast of the question story.
75+: Attained understanding the point of problem and considering solution policy in engineering ethics' sense.
70+: Attained understanding the point of problem and considering solution policy of one's own point of view.

65+: Attained understanding the point of problem and expressed one's own opinion on it.
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(Safety and Engineering Ethics)

RIEME D 5%  /Assessment Method

60+: Attained understanding the point of problem, but just expressing impression like some others on it.
-59: Not Attained understanding engineering ethics, and just expressing one's own opinion and impression unrelated to questions. Nor
understanding meaning of the question.

REERROMMEE (2) &, LROLK— MIERECET S,

Evaluation Standard for in class practice and presentation are followed to the standard for report above.

BRE1TIVERREICDE REMER1/155 8 5l A n B,
Your grade is discounted portion 1/15 per an absence without permission.

E§l- BEFZTOAAE /Preparation and Review

BERFBELT. HNEORLUEMEZTH. ABROXREHEEBEERTI L,
T, BEFFELT, BREh-BEREBENTEZIRYIEYEREZERTE &,

For class preparation, students should read corresponding textbook chapter to make summary and questions. And for post learning, students
should review in-class study and make questions.

BiEEDEE /Remarks
F1FHOLE1-2R

Given as intensive course 1st and 2nd periods on Friday in 1st semester.

BETHHMNEOZXLBEAMERENMICTATHES Z &,
Read corresponding section of specified textbook before class.

RURVEHTRETIHRICE. STBMICHEABLERZCE
Give notice to the instructor beforehand when you are absent for unavoidable reasons.

COREL., BAETEELET,

Japanese is language used in class.

HYENSOXYHE— [Message from the Instructor
BEXT AT CHEIIRYYHTFSNBHEBBICOVWT, BYHFERITHIIZEORINSTONRZRD . AR TEREOERAIVE, REIC
BELBHZEMEL, BTHICIZRBEFAI EZEZTVL,

It searches for the content of "Ethics" problem frequently caught up with media from the aspect of engineering
that we major in recently. The event that actually occurs from progressing logic is made a teaching material in
the lecture, and everyone thinks something to be an engineering ethics together.

F—— R /Keywords
IHRE (FMERE) . REME, R£I% URY- PEAXAVN URY- D125 —->3>, AROFE
SDG12 2<K3EF 2N SEFE
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- . _ AN A
ORI (HIBXIWITA)

(Environmental Principles  ( language: English ) )

HYER TH  EAT / Hiroyuki TSUJI BE#HB L X2—0CFE0OFE, HH Eih/ Tetsuya KUSUDA / SEEEEER
/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHERTT. /Intensive course ZTNADEBABRICEEN H2HE. BETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

op
SR EMMMNE - K AN GE T S P b BLRERICESLAARMITEN
HEDE
ENV500B (:)
. i MIEETEBEN L OMEE ©:BCEE O:ME A: POME

REDOBE /Course Description
How are we recognizing, picking up, and trying to solve environmental problems when we think about them? In the first half of this lecture, by
understanding the basis of the current occurrence of environmental problems, we will understand the elements that give rise to environmental
problems and analyze the essence of human beings and the relationships between the elements. Through this, we aim to build an intellectual
foundation and acquire a bird's-eye view of utilization so that we can create a more sustainable society, from current environmental problems to
problems that may become major problems in the future. In the second half, we will learn specific procedures and methods to reach a sustainable
society. There is a lot of resistance to rapid changes from the current situation, and depending on the content of the changes, it may be difficult to
get approval. Learn methodologies for reaching a sustainable society, including a global decision-making system.

bR, REBEZEXIRIC, MEZLEOLSICRREL., W LT, BRLEISELTVWARESS A, FBROFF T, REORRHHE
REDEREZEMIZCEILLY), REBBEZEAHLTVIERZERL, A\ABOAELEZBOEREZIHT TS, COCEZBLTHRE
ORBEMEL SFHRNICAKELHEEZZTRENHIRELT, TS LERTREHQZAKTED LS. ANEROBECMBEER D
OEBERET. £, R¥TR, FRATHRSLEALCIEIZLOOEGNEFIEEFEEZZS. REORRL S ORELEEFERF ZVL
EFRBRCLOTRERNIBRVCLEHD, 2HNEBREDATLAZEORRUREHLICIET I LODHEREES,

HEAR
BESEMNAE Kk REBEZZSEANCERLITBIZLOOBELEXEEETIE,

Attainment target
Specialist knowledge and skills: acquire several thinking frameworks for understanding and acting on environmental issues from multiple

perspectives.

HBE /Textbooks
Handouts are distributed if necessary.

BEBUTEREBRNT 5,
SEEREEHEEICIF O) /References ( Available in the library: O )

Introduce some references in class.

BEBIZHUTERPICENT S,
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OIRIE R

(Environmental Principles  ( language: English ) )

BB WA /Class schedules and Contents

1 What is the Environmental Principles?

2 Current environmental problems and issues

3 Environmental structure and components

4 Ecosystem and human activities

5 Social and economic systems and legal systems

6 Technology

7 Regionalism and Globalism

8 What is a sustainable society?

9 Requirements for a sustainable society

10 Current status toward building a sustainable society
11 Ethics in a sustainable society

12 Intergenerational ethics and social capital

13 Appropriate technology in a sustainable society

14 Methods for Global Decision Making and Governance
15 Discussion and Summary

1REFRWE

2 RAEDRRHBE L RE
SRBEOBEEBHER

4 EEREABDEH
S5HAELBEIATABIEFE
6 Bl
7THEEREIO-NILER

LRSS TN 2 S oy S

9 BB ELNEHN

10 FG A2 OBECH T TORR
1M BRAELTLTORE

12 {tRBREEHLBRER

13 FHR AT H T2 BERM
14 2RNEBBREEANFT LV AQLLOOF %
15FAANYIa>vexred

RAESHM D H3E  /Assessment Method

Attend all lectures and discussion sections; 60%
Complete reports; 40%
LTOREEERNOS; 60%

LR—KM2H; 40%

Ep- ERZFEDORNE /Preparation and Review
Pre and post homework on handouts.
BAEERICODVWTOFEBEITSZ L,

Bi&LDEE /Remarks

(RFRISTTA)

Lecture method can be arranged cause of novel virus infection trends.
Basic knowledge of Environment studies is required to participate in discussions.

The language used: English

Y A ) ABREOBAIC & > TEESENEEERDBAN 55,
BECANDBEBESH T, BEOBOBRISNTES L,

RS REE

BHEN,SOAYE— /Message from the Instructor
This course provides opportunities for deliberate thinking besides for the acquisition of knowledge on environmental issues.

CORETE, REFEICHIZHABOBTB/IINAT, HECHBEIL DV TIEAZHLZRMHET S,

Lecturer's email; Tetsuya KUSUDA: kusuda@kyudai.jp,
F—"— R /Keywords

Hiroyuki TSUJII: tsujii@kitakyu-u.ac.jp

Sense of environment, Value of environment, Ethics, Sustainability, Human-being, Nature, Society.

REGE. ME. RE, ek, AR, R #2
SDGs 6,7,8,9,10 11,12, 13, 14, 15
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HBERE
RERW (BABEBIZRA)

(Environmental Principles  ( language: Japanese ) )

HYER ARH BIR [ Noritugu KIMURA / 3EEE178RT, it 34T / Hiroyuki TSUJIl / EBHE+> 2 -0V ENHE
/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHERTT. /Intensive course ZTNADEBABRICEEN H2HE. BETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

op
SR EMMMNE - K AN GE T S P b BLRERICESLAARMITEN
HEDE
ENV500B (:)
. i MIEETEBEN L OMEE ©:BCEE O:ME A: POME

REDOBE /Course Description
izt REFEZEADRIC. EOXRSICEREFRBL., REZERML. EOXSCTORMRIMBEESELTVBOESS D, KiE
ETR. REFNEZAENICREIZLOOEREZY, ThSZAVTEZZROTVKIIEETS., £, Tho0BEREAERV, B
BEIDIEILELY, BESORAFEBSNDEIDICBEDEERET,

How do we recognize the fact, pick up problem and try to resolve them, when we think of the environmental Issues? At this course, we will learn
several theories to consider the issues essentially, and practice to think of problems deeper using theories. Then, we try to attain a way of own
thinking, deconstructing existing frameworks.

HERER
- BESEMANAE B REENEZZENICERLITDIZ CHOBELE#EBETSI L,

Attainment target
- Specialist knowledge and skills: acquire several thinking frameworks for understanding and acting on environmental issues from multiple

perspectives.

HABE /Textbooks
PDEICUTERZRD
Handouts are distributed if necessary.

sZEREEFEEICIE O) /References ( Available in the library: O )
PBEIZSUTEBRPILENTS

Introduce some references in class.
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RERW (BEABXBITA)

(Environmental Principles  ( language: Japanese ) )

BB WA /Class schedules and Contents
1. BEZBE REFEROLEM
2. AR E RIEMRE
. IREBHEBE L ABEM
4. BRERKE(M) IRILF—ERE
5 BHREIRE(2) HYUMRE., BYHERR. SyEmRe
6. REBEDORE
7. B OES EREMBE() EXEGRIORN
8. HiTOES L REMB(2) EXEEmRM
9. BT OES EREMBEB) RKEIRLF—0TH
10. REME() Fltbn B, ABOEE
1. REGBEQ) £HRE. AEDR
12. REBREB) BRDLEEIE
13. REME4) HABERE
14. iﬁiﬁfﬁﬁ(S) EREE TR
15. REMEG) BERREOREK

. Course outline necessity of environmental principles

. Environmental ethics from the viewpoint of problem-solving training

. Environmental education and humanity

. Environmental problems in history (1) Energy and the environment

. Environmental problems in history (2) Vegetable fuel, animal fuel, mineral fuel

. Environmental problems in present

. Environmental problems in advancing technology (1) Pre-industrial technology

. Environmental problems in advancing technology (2) Industrial revolution and technology
. Environmental problems in advancing technology (3) Future energies

10. Human rights and environmental ethics (1) Banner of altruism and human dignity
11. Human rights and environmental ethics (2) Bioethics, thought of human rights
12. Human rights and environmental ethics (3) Rights to lives

13. Human rights and environmental ethics (4) Inter-generational ethics

14. Human rights and environmental ethics (5) Earth totalitarianism

15. Human rights and environmental ethics (6) Presentation

0N OB WN =

©

RAESHM D H3E  /Assessment Method

NHLAR—K 60% HIEH2E., BE (A4 X, 12pt, 1200XFH L)
Report 60% Two times in the term, Pattern (A4 size, 12pt. 1200 characters in Japanese )
LAR—RNHMEEE (R)

900+ HMNHFEBEA-BEEZRATETLS,

80+ METHBLABZSAL LBEZEHETETVS,

70+ RETEBLABOBERTORBI TETVS,

60+ BMETH-ERABEERL TV,
SORXTH-ERABEEBELTLEL,

A RETEBAREZR/TLAEL,

Evaluation Standard for Report

90+ Be able to develop thinking over expectation of instructor

80+ Be able to develop thinking applying knowledge provided in class

70+ Be able to develop thinking in the scope of knowledge provided in class
60+ Understood basic knowledge provided in class

-59 Not understood knowledge provided in class

-49 Not attained knowledge in class

2) REFOEY 40% HE+H8E

In class practice 40% eight times in the term
EEERROMMELE (R)
EROLR—NHEEEICET S,

Evaluation Standard for in class practice and presentation
Followed to the standard for report above.

Efl- BRFZOAAE /Preparation and Review
EAERICOVTOFEBNIf VETT,
Pre and post homework on handouts.

B LDEE /Remarks

WEIANABPEOCBEICKY), REFENEEILED DD,
RECHAIDIEREZBH T, BROBOBRICSETED L,
Lecture method can be re-arranged cause of novel virus infection trend.
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RERW (BEABXBITA)

(Environmental Principles  ( language: Japanese ) )

B LDEE /Remarks

Basic knowledge on Environment studies is required to participate in discussions.

FASE: AAXE

Official language: Japanese
HYENSOXYHE— [Message from the Instructor

HFEBETTHLSBZEERE D,

This course provides opportunities for deliberate thinking besides for acquisition of knowledge on environmental issues.
F—J— R /Keywords

REH, Ml RE, Bt AB BA &

Sense of environment, value of environment, ethics, sustainability, human-being, nature, society.
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(-]

\y7)

\ll

FHRERIE (122 —2

(Internship)

HEER & 1—AK/Course Head

/Instructor

BIBER By 28 {y 5 12825  RERRE Rk £E A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF

/Department WA DR, FHERBNEI -, BEYATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

OP
= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD

HERe
BI0590B O O ©

HERTZLENEOMESE @ W ME O:ME A PoiE

HEE FEHERITHE (R - e

REDOBE /Course Description
CEPZAMARERETEEEZZTAN S, —EHERE- e MRETIEILRY, RERNOHBBLZITRESH BV EREEL TH
XEZBEOLETE, ZELEBOHEHCACEHOIEEBZTS L ZENETD, —EHEAOKENORTERZEL LHBEEZT. 52V
HERRFER IO T I NF—LASNL, EMZ2EN L EREL2RET S,
FERRE

. RENEATHEZBEL T, EPBOARIYUANE L THESRRRBLEREEZRICOTS,

. RENZETROSNDBEEN, BESRED. MENEEICESI<HEHHEFICOHS,

CRECHLU TRVELEERERS, B TERULEREECMRIDEHEBLE TS,

W N =

The objective of this course is to provide a structured setting for understanding the transition between academic

education and functional practice so that the two experiences complement and reinforce each other's value.

Students are expected to develop basic levels of skills and knowledge.

Attainment targets

1. Acquisition of background and skills required as a specialist in each field through practical off-campus training.

2. Acquisition of thinking ability, self-expression ability, and judgment ability based on comprehensive view required in the practical field.
3. Acquisition of strong interest and motivation for the career and acquisition of ability to solve problems arisen in the practical field.

HHRIE [Textbooks
B
none
SEEREEHEEICIF O) /References ( Available in the library: O )

B/ICEL
none
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HBERE

(-]

FHBRTE (18— T )

(Internship)

\ll

BEHE- AA  /Class schedules and Contents
ATT1-)i, RKEXEOWHE, SBELOHBKOSZARET S,
FHICOVWTRE., BBHA RESRIB &,
The schedule will be decided on the consultation with the company and student. For more information, please
see the Study Guide.

XBETFHAOI-ALBSVT, REBFLERKICXEELIEBREOEME L TFHETZBEE.

1. EER  EEOHIREAEHAICHEE, BRFGFIRE (EXRF RRRGFIRE, BRAFERE ). 0@, BfHE. RFIVR, 70K
—HILEREORREEREOMBEKZT S,

2. RIRR  RIBRFFRMFOBE, ZHAREFHE. BRATLAOKRE, ZRBEROKRE. 0 NREFK. BIKEEHE, KX &
ERIMEOKRE. BEREER. ZHARME- Bk HERBORE. BREBMEOBBRZOMBELETS,

3.BER  BERAZERLITIRERMEHAMCHEE, BEOESFHE, EELANLOBEFE, BEHERBEOER. BESKMEED
BHEEETDS,

4. IR HEIFE, £EEE, BIEE, MRRE. WREE ISZNSOMBERETS.

* Architecture Course :To acredit this course as the credits for practical certification required for registration as Japanese first-class architect, each
student will spend more than 60 hours in a participating architectural office which

deals with architectural design, designer's supervision, structural design, site supervision, work supervision, etc..

Follows are examples of architectural office,

1. Architectural design firms with recognized design stature: predesign, planning, and schematic design, including

programming, client contact, developing goals and concepts, site analysis, schematic design, code research, building cost analysis, and design
development

2. Architectural equipment design firms with recognized design stature

3. Architectural structure design firms with recognized design stature

4. General construction company which deals with site supervision, work supervision

BAEFIM D A5 3E  /Assessment Method
THERAE, OFER, MELLXO TFHMEE, . FELCLPERBESH SKRENICHITT S,
FHICOVWTR, BEHA RESBITRZE,
Evaluated by reports of each student and reports from the company

E§l- BRFZOAAE  /Preparation and Review
A2B=22Y THEOEMOBBEZERFL TH &,
It is necessary to survey on the work of company.

B LEDEE /Remarks

ATT1-)iF, REXEOWHE, SBEEOHKOSARETS. FHICOVWTE, BEHS RESBID &,
The schedule will be decided on the consultation with the company and student. For more information, please see the Study Guide.

XBEFPAOI-ACHEVT, —REFIERFICXBEEEIEBIEORMELTHETZIEEE. EBENRE "EXRGFHERE. BE. R
) THEE- BIEECHEIZIRBEEER, CRoND, FHER. ERIRBOAMBBORRELNENTSNTEY) ., FRNICEEZERL
BhBERVECSEENREICRITHREZBNELTVS,

VIFRET (RFEOBEREERBLTELV ) Mo EEEZ TR &,
The trainer must be first or second-class architect or registered architectural equipment engineer.
BHEEASOXYE— [/Message from the Instructor
XBEFHFAOI-ACHVT, —REBFLEEHICHVBEBIRERENEMELTEFLTZEEE. BEUBEBOLOOLERRE (#HE
)RFEZEAFT6 OFMILE (1HeBEEKELT10BMULE, B5B8KT2BEANL) &ET5,
* Architecture Course :To acredit this course as the credits for practical certification required for registration as Japanese first-class architect, each

student will spend more than 60 hours in a participating architectural office .
ex) more than 10 days x 6 hours/day, more than 2 weeks x 5 days/week

F—7—R /Keywords
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INAFD AT LER (EHMBITE )

(Fundamental Lecture on Biosystem | (Introduction to Biomaterials))

HYER BH FMER / Kazuo SAKURAI / REBHMAFZERT, LIM —th/Kazuya UEZU / BRIBERITER (19~ )
/instructor B JEZ / Koji NAKAZAWA / RUREB T (19~ ), BH 25 / Takaaki ISODA / LR THH

(19~)
%A fE— / Shinichi MOCHIZUKI / BB S TR (19~ )

BIBER B 28 {1 5 12825  RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
/Year of School Entrance O O O O
HNRER [#R] NAAZATLO—R

/Department

XBHSE/Notice PTNAORBRNBICEEN HBHE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
B P - B BLPERR ) & XBN BLREEICESL LA RNITHA
fE2S
BI0400B © A
- SAA Y 2T AR ChaHiT | FESTERRACOMEN ©:HCME O:ME A: vemE

REDOBE /Course Description

LZENOZBHEEZZHTELZECHLT, £EHRPEES ) FORRICLBESERIABZEETET LD,
CORELL>T, NMMATO/OP—RRICAEBERMBEAFIINZEEIZ L Z2IERRET S,

This lecture aims to explain fundamental knowledges required to research on bio-related materials and biopolymers
for the students who are not major in chemistry.
Students will acquire basic knowledge and skills that are necessary for biotechnology research.

HBE /Textbooks
EEHBICHROZE
Consult with your instructor.
SEEREEHEEICIE O) /References ( Available in the library: O )
ERsosFRE (&2 FF2/M4R ) ISBN-10: 4807906356
TEoTFOYES, HPEZEE (EFERE ) /Introduction to Polymer Physics (F. Tanaka) ISBN-10: 4785320567
Consult with your instructor.

LB WA /Class schedules and Contents

CONAADATLEBIE, NAADATLAD-ATHRZED TV LTHXBEBZERABOBEBEZRELET. BEICHL>TR, &F
RIEBHELSETOFERBEERAR AFILELOVT, +9CETUVITZREL. BALCKULERANBEZXRRSEZL-OOERA
DF15LEKRFLET,

Contents of this class will be set depending on the level of proficiency of each student. Students must consult with
advisors before course registration.

BABFHMED A% /Assessment Method

LR—K~EERE 100%

Report 100%
Epi- E%FBOANAE  /Preparation and Review

FE BEE+2ICITS52E

Good preparations for classes and reviews after classes will enhance your performance.
BELDEE /Remarks

HYEHBICEATD &,

Consult with your instructor.

LR—hERE, ERDNEZEETZICE. BERECRAICELEEZFBEREBRCRBE<LEZT L,

Submit notification with cource registration to Academic Affairs Division, Academic Affairs Department for taking this class.
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INAFD AT LER (EHMBITE )

(Fundamental Lecture on Biosystem | (Introduction to Biomaterials))

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords
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ERAE

INA A AT LRI (EYERETE)

(Fundamental Lecture on Biosystem Il (Biological and Ecological Engineering))

BHER RO BB/ Akira HARAGUCHI / IRIBA G ITER (19~ ), F&HE 3/ Hiroshi MORITA / IREEH T EH
/Instructor (19~)
% B/ Tomonori KAWANO / R4S IR (19~ ), KE [/ Takanori KIHARA / REBE4 @ TER
(19~)
¥l B4 / Katsunori YANAGAWA / REBESG T ER (19~ )
BEFIR B 28 {1 21 12825  RERRE E-£ 3 AN
/Year /Credits /Semester /Class Format /Class
TRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
/Year of School Entrance O O O O
HRER [#iR] NAAPAFTLO—RA
/Department

XBHASB/Notice ZTNANDRBABRCEEN HDHE. BETHBHS L LET, /You will be notified in class if there are any changes to the
syllabus.

ExTiohs IFUESA#ICEITLEN (FEPETRICHICFHTSEEN) 1. FEER

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

S EAHAMMENE - Bt mLEEERRED XA D aLWEERICE W /i-giREiTEh
fHES

BI0401B © A\

e A A AT AR CEMERTES HIEETELRALOEEE @ W ME O:ME A HrlE

BENOME /Course Description
ZHRBICSTH2EYNZHREOEMARNEZEEL TOVEAVELEZFNREL T, BLiRESMANESRUEIMENBEZ2EIETSICH >
TARARBARICOVTERTS, ARERBICEVTE., £, £, £8BE SFEYH. £8BE HEVZOES>HFOEBRNAR.
BLCIZENTAICETZIERETS > ELEHIC, ZEABOFBRRICHEUTEEEZZTV., EFNESIUTEIETRNBICHER<EITS
LSICEET S,

COBROIERRR, UTOEYTY,
BESEMNAE. K EMIFOMRICAECERANBZTEICLBEL TV,

BUVREBBICESVLAZNTED  ChETEFELTIIEN 2 EPHILOVT, BENCHBERDDIEHERKT S,

This lecture aims to explain fundamental knowledges in biology, biochemistry, physiology, molecular biology,
ecology, and microbiology for the students who have not learned biological cources.

The goals of this lecture are as follows:
Specialist knowledge and skills: Attendees should acquire the complete fundamental knowledge requiring for specific research area.

Ability to function autonomously with a solid ethical foundation: Attendees should study hard to acquire knowledge outside from their previous
major.

HBE /Textbooks
BEHELVIETT S,
Consult with your instructor.
SEEREEEEICIE O) /References ( Available in the library: O )

BHHELVVIETRT S,
Consult with your instructor.
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ERAE

INA A AT LRI (EYERETE)

(Fundamental Lecture on Biosystem Il (Biological and Ecological Engineering))

BB WA /Class schedules and Contents

CONAADATLEBIE, NAFAZATLAI-ATHREED TV LTHREERZEBABOBBEEELET, BELCHL> TR, &M
REBHEESETOFER[EERAR AFILELCOVT, +5CETUVITZREL., BALKULERABEXRRS L2 OO MERH
DFIZLZBRFELET,

Contents of this class will be set depending on the level of proficiency of each student. Students must consult with
advisors before course registration.

RAEMD HE  /Assessment Method
FE& 100%
Examination 100%

RROFERIREEHENSEAICERTS
Each instructor will announce them in advance.
Ep- BRZBEDORNE /Preparation and Review

BEHELVVIETRT S,
Consult with your instructor.

B LDEE /Remarks
BEEZEIL, ChETOBBRRICBUTEEREZRETZOT, TEFLEFELUHBCXITHERTI &,
ERNEZEEIZICE. BERSCRBICEHEEZEERABRICBRELTEZL,
Students must consult with advisors before cource registration. Submit notification with cource registration to
Academic Affairs Division, Academic Affairs Department for taking this class.
CNET, £Y%F. £, £BE 5FEYF, £8%, HEYFOERER 2B U LBBRI BV RLEEZRNRELEBRTHDOT, S
FEDHHEEBL., ENFHZERBLTVEVOAZHABIZLTHELZ L,
Students must clarify what they should study in this class.
FE FRCEL TR, SELAHBLSEREZTTLEZL,
Instructor will advise you about your personal study.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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BFRE
OoTRIF—{LZEF ERILES AT A

(Energy Chemistry)

BHER T Hi/GUNJI Takao/ TRILF—ERILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHERTT. /Intensive course ZTNADEBABRICEEN H2HE. BETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
CHH5118 © O
- T L HIERTE BN COMENE ©:HCME O ME A polE

REDOBE /Course Description
BROBPEM., XEEBENIRILF—BRTOCLRACEVTEFBHRISEE 2 ELEELRISRBETY, IXILF—BRT7O R %ZH
HWI2EHICE. EFBBOILE (EXILFE ) ZELKERITIMXENHYET, ARETE., "R & "EEHR CHTTERLEOR
BEZVET,

Electron transfer reaction is the most important energy conversion process, for example, in photosynthesis, electrolysis, and battery reactions.
Knowledge of electron transfer chemistry, i.e., electrochemistry, is required for controlling a variety of energy conversion processes. Students learn
the fundamentals of electrochemistry from the viewpoints of chemical equilibrium and kinetics.

[ZZEBE]
- IRLF—LZICHATHEMANEABEZFICOHTTVS,
C IRLF—RELCOVT, RENICEELTHREEZRRL., BPOERERRIBDENTESD,

This lecture aims at understanding the topics in energy chemistry. You can think logically about energy chemistry to search for solutions and
express your own opinions.

HHKIE [Textbooks
T REDAMBAZER F7HR, RELZERA

SEEREEREICIE O) [References ( Available in the library: O )

O EfBBOtE —BXFAM (BL E- #HHE—B &F ) HEE/E, 36750
O TPRFUVAYEIE (L/T) F8R. RERALERA

R¥EFTE- WA /Class schedules and Contents
1 HAH>VA guidance
2 IXRILF—ELETFEH energy and chemical equilibrium
3 BRI electrolysis
4 Z)LVARNDOR, EME{ Nernst equation, electrode potential
5 BEEHEE() test(1)
6 MPEth& KA fuel cell and photocatalysis
7 ILF—Z@RME FEARESH) materials for energy conversion (preparation and analysis)
8 MEEE(?2) test(2)
9 ERBENERELILE the rate of electron transfer and diffusion
10 EXEREELRA Electrochemical measurement and its application
11 BEEZQ3) test(3)
12 WRRKX, BRUEE(1) Presentation and discussion (1)
13 WRKK, HRUEFWER) Presentation and discussion (2)
14 FARFERER. BLUEFWB) Presentation and discussion (3)
15 #&FE Discussion
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EMBE

OoTRIF—{LZEF ERILES AT A
(Energy Chemistry)

BABFHMED A% /Assessment Method
JEE30%., FK 20%. FE# 20%. LR—K30%
Grading will be based on test (30%), presentation (20%) , discussion (20%), and report (30%).

Epi- E%FBOANAE  /Preparation and Review

FWLARILOYBAFZEELTVD L,
The students need knowledge of basic physical chemistry.

BiEEDEE /Remarks

HUELASOXYE— [Message from the Instructor
BER IXRLY¥— REBECECECZEELS, LEEMEOLSE,SABOAEZASHICTHLOOERIZHICOHTIELL,
Be interested in the issues of resources, energy, and environment and have a solid scientific foundation to clarify the essence of the issues from
the viewpoint of chemical engineers.

F—J— R /Keywords
IxILF—, LZ2FE, EHEN, EFBH. FHLCLIIILF—

energy, chemical equilibrium, electrode potential, electron transfer, activation energy
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HPIRE
oAbtERIGITE EEIES 2T 4

(Kinetics and Reaction Engineering)

BHER BR B /KenjiASAMI/ TRILF—RBRILFER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

CHH5623 © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE ¥ RIG TS

REDOBE /Course Description
COBREOBEFIUATOESY THS,
1LLERISEEERGEBOERICOVTOEMAZBZ RO S,
2HEOWMAT—XRICDVWTIRBEE, RIGEBOE,SEE. AL, ThEeRK FT1AHYI3I2TB,

HERE

- EETOEAOHRICHABMERCRER., RCHEE, AEARRSECHIZIBEEVABEERNA DBRENICEICOHTVS,

- EERISEE. RICHEE, RERKBEORAEASREEBSFOMREICOVT, KEH, RENICEEZEL, BPOZEAPHMEHBRICRATS
CENTED,

Lecture in English opens every two years; the course is scheduled to open in 2022, 2024,......

The objectives of this class is :

1. Thorough study on the theory of chemical reaction kinetics and reaction mechanism for the students to apply it to their own research work.
2. Presentation by every student about his/her own research from the view point of reaction kinetics and mechanism and discussion with other
students.

HRIE  /Textbooks
TRFEDR YEAZE FE8R (T)

sZEREEFEEICIE O) /References ( Available in the library: O )

FICEELEW Nothing specified

R¥EFTE- WA /Class schedules and Contents
1HAE A BA Guidance & Introduction
2RIGEERER (1) [EER] Theory of reaction kinetics (1)  [Rate equation]
IRBEEERR 2) [1xRSEER] Theory of reaction kinetics (2) [First order kinetics]
4 RISEEEHR 3) [2ARBEEER] Theory of reaction kinetics (3)  [Second order kinetics]
5RIGEEERHR 4) [TLZUARK] Theory of reaction kinetics (4)  [Arrhenius equation]
6 RIGHBER (1) [ERK] Theory of reaction mechanism (1) [Elementary reaction]
7T RIGHEER (2) [ERREBIEMU] Theory of reaction mechanism (2) [Steady state approximation]
8 RIGHEER 3) [ES#HRI] Theory of reaction mechanism (3) [Chain reaction]
IRIGHEER 4) [EBREER Theory of reaction mechanism (4) [ Transition state theory]
10 BB (1) [BICRS] Case study (1) [Oxidation reaction]
1 BHIBNQ2) [KFECRS] Case study (2) [Hydrogenation reaction]
12 EHBENQG) [HERK] Case study (3) [Reforming reaction]
13 HEKE(1) Presentation (1)
14 R £(2) Presentation (2)
15 AR Discussion
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HPIRE
oAbtERIGITE EEIES 2T 4

(Kinetics and Reaction Engineering)

BAESFM D 3% /Assessment Method
RRAB(40%). BEISE(A0%). LR—K(20%) Presentation(40%), Communication(40%), Contents(20%)

Ep- ERZFEDORNE /Preparation and Review
1. EBTCRALMERSEELERCHBOERZEBL TH L,
2. BHEOMRT—NICODVTIRBEE, REKBOENSIKEATHBLIE,

It is important to consider the relation between your own work and reaction kinetics and mechanism.

B LDEE /Remarks
HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

12/ 102



" _ =mpE
ofE MM Bl T = BB AT L

(Inorganic Materials Engineering)

HEER A B8 / Katsutoshi YAMAMOTO / TRIILF—@ERILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
CHH531S © O
- S T HIEBTX RN LOMEE ©:WCME O:ME A homiE

REDOBE /Course Description
EAZA NERBFPAEZEELTIENCEAVSNTLSEEMBTHY), BROMEIECEZESTRESBEVEDNDTHD., FERT
F. EATANCRRENZSAEMRZEMEL. TOBE- HEPBAICOVWTEETS,
- BeBRESUEESTEONNE. ERFECOVTOANBRZBEL., EICHBATEDLSICED
C EEMBCETARERNOABTZERL. TORBEMELCOL IR IKHATESDLSICED
CEZEFEREET D,

Zeolites are inorganic functional materials actually employed in chemical industries as adsorbents, catalysts and so on. In this course, structures,
physicochemical properties, and applications of zeolites and other porous materials will be studied.

The goals of this lecture are:

- To acquire physicochemical properties and synthesis methods of various inorganic crystalline compounds.

- To digest some academic research papers on inorganic compounds written in English.

HBE /Textbooks
(2 E L % LV /Not designated

SEEREEFEEICIE O) /References ( Available in the library: O )
OTEAZA hNORFETIHF, NEEXR /UREHFE HEIMLTAIT1742 2000F ¥4,900 (B )
O FEASA hNORSZESA, BEXEXE BREYAIF 749 1987F ¥4,800 ( BLE )
OTExZ4 8 —EBESH) REE SHEER BREVAIDT7140 1975F ¥7,282 (Hial)

BB WA /Class schedules and Contents

1 FiA4 &> R/Guidance

2 HBFZA ~DO#EE/Structure of zeolites

3 EFAT 4 b~ o¥E/Physicochemical properties

4 BAREELTORAN) 2ZvF2T(1) - 7ORABMEE KIS - /Catalyst Cracking (1) -process and reaction-
5 BfEELTOFMAER) VZ7YF27(2) - i} - /Catalyst Cracking (2) -catalysts-
6 BfRE L TOFAQR) TOMosE T O+t R/Other catalytic processes

7 E{ufniE & U T o FIf/Oxidation catalysts

8 W& & A 7> 3Kif/Adsorption and lon-excahnge

9 H&X. B&UEE 1/Presentations and discussion 1

10 &K, B KT 2 /Presentations and discussion 2

11 HRK., BKRUVEFH 3 /Presentations and discussion 3

12 RE, BKRUVFIFH 4 /Presentations and discussion 4

13 &K, B K5 5/Presentations and discussion 5

14 3K, B KRUVEIFH 6 /Presentations and discussion 6

15 F & ®H/Summary

13/ 102



" _ =mpE
ofE MM Bl T = BB AT L

(Inorganic Materials Engineering)

RIEME D 5%  /Assessment Method

BEA NS/ Participation 20%
7 L€>F—3 3>/ Presentation 80%

Epi- E%FBOANAE  /Preparation and Review
B, FEOBBEREIALBRETONT, BRINICEIEOBRNBREZLI<SEEIZCL, BETHNLELNBBERESTRUHEZ R
EL., BRFETR L,
Review previous lectures before every lecture. Students are highly recommended to read references introduced in a lecture.

BELDEE /Remarks
BETHY EF2MBICEITZIRRZLTESVET, BEFXTICBHETIRTBERNLER A, TLEVT—Ya>AEREERLTHEKLSIC
At the final part of the schedule, you have to make a presentation about porous materials referring at least one scientific
paper written in English.

HUELASOXYE— [Message from the Instructor

HERBOTEREA. RRPHBTORSHE, BENEEENOSMEHFLET,
Constructive participation is highly expected.

F—J— R /Keywords

13/ 102



EMBE

o IR Iz it 2 ERILES AT L

(Catalytic Reaction Chemistry)

BHER SH Mz /Hiroyuki IMAI/ TRIILF—ERILZR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
CHH5128 © O
- RIS HIERTE BN COMENE ©:HCME O ME A polE

REDOBE /Course Description
ARERAOMEIRIIFESTRESBVENTH D, FERETR. LEIXTOELATHVSKH TV S KLY aEZEY) £, MERSK
UHMEHFOBEHELERIATI, ABHREELU T, YEHOBHICESVAMERSICETIARBEFICOHTVS, BKRY, LERGOHHE
ZRZ, MERBICSVTEETBEERRIDCOORENEZEENZFIIOTTVR L EEERZEET S,
Catalyst is indispensable for chemical industries. In this class, the roles and properties of various catalysts actually employed in industrial chemical
processes will be shown.
The objectives in this class:
To acquire basic knowledge about catalysis based on physicochemical properties of catalysts.
To acquire logical thinking for solving problems in catalytic reactions.

HRIE [Textbooks
L
Not designated

SEEREEREICE O) [References ( Available in the library: O )
o THFHL VALK, HihE— SHMBEE- RIPE- WIE— FkE= F =fHEE 2013F Z&42,800

R¥5TE- WA /Class schedules and Contents
1. HA4HA A Guidance

TITXI)IF—/EF# Energy & resources

BHIX/ILF—/F® Free energy & equilibrium

KFE A Hydration and dissolution

RIGEE  Kinetics

W& & Bi&E Adsorption and desorption

%K (1) Presentation (1)

3%k (2 ) Presentation (2)

9. MRS Catalysis

10. Am{LE  Petrochemistry

1. JU—27ZAKRJ— Green chemistry

12. REFDMAEEM Catalysis technology

13. REFBNEF /R7—MBUEFZ AN Zeolite

14. Hik ( 3 ) Presentation (3)

15. 33X (4 ) Presentation (4)

RIEME D 5%  /Assessment Method

BEOZEADEY # &/ active participation in class 20%
33k - &/ presentation & assignment 80%

Epi- E%ZBOANAE  /Preparation and Review

ETXICELTF—LB2REzERNE
Prepare to knowledge for lecture item

® N OAWN
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(Catalytic Reaction Chemistry)

BELDEE /Remarks
AR (MBER. B, REZE ) CHIT2EBABEZEL VR ENEEND
Knowledge of catalysis including synthesis, characterization, and reaction is required
EREXEET
Remote classes may be conducted

BHENSOAXYE— /Message from the Instructor
MEREECHENCEMTHE

Try to discuss

F—7—R /Keywords

14/ 102
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EMRE
2N 2N FEEA RS 2o
O D HTER EFLES 25 A

(X-ray Spectroscopy)

HYER $87K  #6/ Takuya SUZUKI / TRIILF—@ERILZER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

CHH503S © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES Pawineit IF ]

REDOBE /Course Description
BREMHBERTELCFEATNIXEDT. EFREIMBEORZICHSVT, ZHHZEQLAE BHOBYERVIEETHD, 2MERET S
YORYODARELEFEETR., BALYEENBRIIEDIIIBENBSNEVEEEHD, XBENICID2BERITOERE LS,
International tablesMFi 5, ENDIENRBEBERE, BEALICOVT, BREN SZEETS, BERFERICBRXBET—2ZRALVTY
—R"RILNEICRD T 1Y TATFIEEZSR,

FHERBRRLUTOBEY,

OE#GHAMINI Do HEZAVEBERTFECOVTOAREBETT S,
OREBTZSRICBEVCESBEPAMEICEIDBENRTHMHZB/ID. VINVITZRAVEBERT BN EZTS>FEZ2EET
2,

When beginner analyst start to the structure analysis by X-ray diffraction, select of a space group is the first gateway. At this class, the reading of
International tables used as the foundations of a space group classification is studied first. After touching the theory of diffraction, fitting by the
Rietveld method for actual powder X-rays data will be performed by themselves.

Purpose:

Acquire knowledge about structural analysis methods using spectroscopy on solid materials.

Acquire insight and judgment regarding crystal structure and symmetry with structural analysis in mind. Learn techniques for structural display
and analysis using software.

HHKIE [Textbooks
BMARXIREBEMTOEBE- — MR N EAM FH R (E), R ELX (), BESTILZLXESTHRBHKE RE)

Powder X-ray Analysis in Practice - An Introduction to the Rietveld Method Izumi Nakai (Author), Fujio Izumi (Author), The Japan Society for
Analytical Chemistry X-ray Analysis Research Group (Editor)

SEEREEFEEICIE O) /References ( Available in the library: O )

oMEBEORMMELER SHEZE HIULK
Symmetry and Group Theory of Matter by Toyohiko Konno, Kyoritsu Publishing Co.

15/ 102



0% S 0 Wi

(X-ray Spectroscopy)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13

14.

15

A OO aY

CRMHEERR  (NHRECRAN? )

ML EREN (BTOSE)

CRMMEEERFEN (KRB

. EBEFHZOEB (RIVNILEBERERIKNL)
CEBTAHEOEBI (YAL—FAUH—ORBARER)
MEORBMHEZTOBA (ZATZEEEOSE)

. MEORBEE TOBAI (International Tables DFEdk A )
CMEOXRBHEETOBAI (BEH )

MEORTMEE ZTOAIV  (ERRREHEREE)
SW=RKRILNEE, 749 T 42970775 LRIETAN
OIS ADA Y ARN—IL EHHRR
NEB=2TAVTAVTENT A=A
CBITNT X —2 OEE

vt

. Introdaction

. Symmetry and crystallography (what is symmetry operation?)
. Symmetry and crystallography (space group)

. How to read the information of International tables

. Review of quantum dynamics

. X-ray diffraction intensity

. Symmetry and a crystal stracture

. Symmetry and a crystal stracture Il

. A structural change and diffraction pattern change

. A powder X-rays setup for structure elaboration
. The Rietveld method and fitting program RIETAN
. Installation and initialization of a program
. Pattern fitting
Parameter setting
. Analysis procedure

RAESHM D H3E  /Assessment Method
LR—bN 100%

Report 100%

ETTR

EEFTDORNA /Preparation and Review

45(2 7 L /There is no important notice.

B LEDEE /Remarks

PNEEHBI IR TREETSOT, HNBELTERL, AREREBEIDC L, (BRI "BRXRBITORE, )

EMBE
BERILED AT A

This class base on to the textbook., so each student has to bring the textbook and reference, and to prepare for attending each class.

REISA BERIVZARRERS. 2022FEREFZISANHEE NS,
English classes and Japanese classes are available every other year. English classes will be offered in FY 2022.

BHEN,SOAYE— /Message from the Instructor

XEEFOERICEHESBEDTHEAMBRECERNMVETT, KEFAVICKVWEI TS, BW2<WEHDZOF TV DA ORTEELEZ
PELTHBDET, BFREBERNOEREROEL &5,
Understanding X-ray diffraction requires an understanding of the classification of crystal structures and symmetric operations. This is a very difficult
area to understand, but we will slowly try to classify some symmetry operations by ourselves to deepen our understanding of diffraction and

structure analysis.

F—J— R /Keywords
X-ray diffraction, crystal structures, symmetric operations
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- . I
o BRI T = BB AT L

(Separation and Purification Engineering)

HYER BIE  ZEF / Syouhei NISHIHAMA / TR F—ERILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

CHH564S © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE SEHRR T

REDOBE /Course Description
MEOLHBRE. SEALEEEEIADELONEELENO—DOTHD, FEBETRIHREOHTE, EXBERICEITBIHEMCIOWVWT,
BIAARPEEBREMEZERY £, BREASETOLALTEBER TS, L. EXBRRCBEI2HEHOEMERAE E8L, 7LE
OTF—=23arvEIS,
[E2B#&]
ONEODBBEREN / 7O EAICHEIZEMANSARZFICOTTVS,
ONENHBMBRFZEIIODVT, HENICBEZEL THRRZERL., EFNRBLISRETDIENTES,

Separation and purification of materials are one of the important technologies in the chemical industries. In this lecture,

hydrometallurgical technology and process, especially ion exchange and solvent extraction, are introduced. The review of

the latest literature related to the hydrometallurgy is also given.

[Attainment goal]

(1) Obtaining professional knowledge for separation and purification technologies and processes of materials.

(2) Obtaining abilities to think comprehensively and to offer solution from professional point of view for the separation and purification methods of
materials.

HHKIE [Textbooks
BEHICERT S,
Textbooks are shown in the class.

sZEREEFEEICIE O) /References ( Available in the library: O )
BEDICERT S,

References are shown in the class.
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ONRERRIEF

(Separation and Purification Engineering)

BB WA /Class schedules and Contents

1. BRXBETOEANHE

AT RBEO B

A TR B

. HEEIEE#E

.OOX NDBE

A A OREEOKREADEA
A FREEDERBEA OB A
CAFTUORBEICETSA L E 11—
9. BERHE OB

10 . EXBRICAVS DA
1. AO0=77F+V2 A&

12. 29 —tKZ—

13 . LERISEBHAA AR E
14 BERBZEOERNBHEAOER
15 . REWMEECEI I NELE1—

oO~NOoO O, WN

. Outline of hydrometallurgical process

. Outline of ion exchange

. lon exchangers

. Solvent impregnated resins

. Chromatographic separation

. Application of ion exchange to water treatment

. Application of ion exchange to hydrometallurgy

. Literature review related to ion exchange

9. Outline of solvent extraction

10. Extractants for hydrometallurgy

11. Slope analysis method

12. Mixer-settler cascade

13. Solvent extraction combined with chemical reaction
14. Application of solvent extraction to hydrometallurgy
15. Literature review related to solvent extraction

0N OB WN =

RIEFFM DA%  /Assessment Method
Fe8 60%
TLEYT—>32 40%
Excersize 60%
Presentation 40%

E§l- BRFZOAAE  /Preparation and Review
BEOEZHNRICOVWT, BEETS L,
Content shown in every class should be reviewed.

BiELDEE /Remarks
CEIZOEBABZEL VWA IENEELL,
Knowledge of chemical engineering does be required.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords
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EMBE

oE kMR BRI A7 A

(Solid State Materials Chemistry)

HYER B BEAL/ Xiaohong LI/ TRILF—ERILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
CHH5328 © O
- Btk L HIEBTX RN LOMEE ©:WCME O:ME A homiE

REDOBE /Course Description
EROBFLEHDVEMBOETHD L ZBET. BRICFICEI THEE, | B YWELRCESL "YH . BLTYENLETR
WEOLNBEERBEENED S, BEPEZPLE L EEEMBZLENAEA SHBETZCEZIERELE TS, RELCHBIMTRMIR
SEBEEYMOBEREEEZRES,
This course provides fundamentals of solid-state chemistry and materials chemistry. Students can learn the chemical aspects of inorganic solid
materials, based on structure of crystal chemistry, physicality of chemistry, and chemical reactions in physicochemistry. The structure-physicality
relationship will be revealed by instrumental analyses.

HERR
RRAFCEI TBE, . 8% PEBLZCES TP, | BEDHBEBBT.
DF BRONHKER, INBEEZZS, ZHBEOERIZHICOHS,

Achievement goal:
Acquire knowledge of "structure" based on crystal chemistry, "physical properties" based on inorganic chemistry and physical chemistry, etc.
To learn symmetry elements and symmetry operations of molecules and crystals, and to acquire the ability to understand spatial structures.

HHKIE [Textbooks
El{k{t%, L.Smart: E. Moore®, {tFREA

SEEREEREICIE O) [References ( Available in the library: O )
BE#{tZEOER, S.E. DannE., {LERA

BB WA /Class schedules and Contents

1 #HE&#BEAFI Introduction to Crystal Structures
2 & # ¥ 18/ Close-Packing

3 XFRE-1/ Symmetry-1

4  RIFM-2/ Symmetry-2

5 KB/ Point Groups

6 ®BHSDF. FF /L% F/ Polar Molecules and Chiral Molecules

7 & OXFRME/ Crystal Symmetry

8 I 1B/ Miller Indices

9 Z=[#¥/ Space Groups

10 A F#EE# &/ lonic Crystals

11 HE#H-EF S/ Covalent Crystal

12 X#REHT3E/ X-ray Diffraction Analysis

13 EEH R0 & R/ Synthesis of Solid Materials

14 BEHOLEEE & EFYHE Bonding and Electronic Properties of Solids
15 HB{=E 4/ Superconductor
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ol BHL

(Solid State Materials Chemistry)

RIEFHE D HE  /Assessment Method
L 7R— K/report 50%
7L €>F—3 3> /presentation 50%

Epi- E%FBOANAE  /Preparation and Review
#H Rl E Textbooks

Bi&LDEE /Remarks

BEszHEOCL
Bring a calculator.
BFL¥, BEIZFTRZALABEETLTHIE,

Review the knowledge of quantum chemistry and inorganic chemistry.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

17/ 102
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EMBE

o7’ Ot AKiTH EFILES AT L

(Process Design)

HYER FE&  MA / Kazuharu YOSHIZUKA | TR F—BRILER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

CHH563S © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES 7O AFHT

REDOBE /Course Description
CERBEPNAAVTOZ—THEEEZTSIHE. REV7ORAESB7OLAOMBLERIL, ETOCLADOHEKEDLBOREIAME
THhd, BlZ., LEPYORDBEEFREERND SOLBTOELAR., 270FAOARND2 / 3LEELEYD, FREZRMTOBYERIRES
RN EETOEAOERCONFERD, AEHETH, WERBEAYRISTOELAS LT PEHTOELRICDVWTIHETRLEEIC, RIS
TOEARESBMTOELAICAVS B ERBNOBEEREES RV ZTOSAPHICOVWTERT 5,

FHEERRUTOBEY THS,

AEERSTOEAESBTOCERICEITZABEBET .

- HEEVATATHARBTOCLAESPBTOCAOELOBMEARVEETZETEUSIBEREZRR, BREZEAEIRENEELE
532,

For production with chemical reactor and bio-reactor, The combination of each chemical process is mostly important,
together with optimization of reaction process and separation processes. Since the cost of the total separation processes
are occupied 2/3 in whole production processes, the choices of optimal separation processes as well as their efficiency
improvement are the most important key factors. In this lecture, the overview of reaction and separation processes is
mentioned, together with elemental technologies and their application fields.

Goals are as follows:
- Acquisition of the chemical processes and separation processes
- Acquisition of logical thinking ability to grasp individual problems of reaction processes and separation processes

HRIE  /Textbooks
2L /NA.

SEEREBEFEICE O) /References ( Available in the library: O )
BEPICEERN TS, / Appropriate materials are introduced during a lecture.
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o7 Ot ARETE

(Process Design)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

7O+ ASREHELER / Overview of process design

E W7 E / Fluid dynamics

{=#4 | Heat transfer

MBI & YN / Mass balance and heat balance
&7 O+1 A8 / Overview of reaction process
&SI % / Reaction engineering

2870+t A5k / Overview of separation process
& H / Distillation

i / Extraction

A F >R WRE / lon exchange and adsorption
&4 B / Membrane separation

HE 7O+t ABEE / Overview of production process

#4244 E 7Ot A/ Topics on production processes

I ZFVYIIZRT A2 N [ Engineering management

F &/ Summary

RiEFFMD A% /Assessment Method
L /R— K/ report : 50%
7LE>F—2 3> /Presentation : 50%

ET TR

EBRZFEDORNE /Preparation and Review

EMBE
BERILED AT A

BETOFERNBICOVTHRE EBEZBEL TERZERDD &, / To deepen your understanding through the subjects and exercises about the
contents in the lecture.

BELEDEE /Remarks

BREIENEENDT U NEBMHL TITS, / The materials are hand out by printed matters.
BEICHEIZEMHREZL THL T &, /Prepare for attending every classes.

HYELASOXY E—

/Message from the Instructor

BVWESEETOCAZEBREIZDLHICE, BUEARST7OCAESB7OCAORRERIC, BAEDEORECIBVETHD., SERLE
EXI24E7OEAOKERIICHBTEDHEMEEZ 2 TIEL L, /To constructing the efficient production process, combination

optimization is quite important, together with selection of proper reaction and separation processes. We wish to become you talented engineered
to correspond with the suitable design of production process in future.

F—7— R /Keywords

7O0tA

BRET. B{uIRME. RUSIEME. 2 BEERIE / Process design, Unit operation, Reaction engineering, Separation engineering
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EMBE

oRmMEIST AT A EFLES AT I

(Advanced Materials System)

HYER Z  R#/Seung-Woo LEE / TRILF—ERILER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHS t/Notice EFBHETT. /Intensive course TNADRERBABICEEN HDHE. RETHHSELET. /You will be notified in

class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op
fHL=

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

CHH5218 © O

HES Feuat A AT A

REDOBE /Course Description

HEETEHEAEOMEE @ WEE O MhE A vriE

HEBMBOREPHRICIVBELOEFZRAERESED>TVWS, fIZRFE, /T /O —PNA ATV /AP —BENETTOMERK
MORBEZEHFITZHLLVEMOESHEL L, FHRER, IXLT— RE BERESENSAAICKEZRELTVD. FEROIEERE. &
EREhTVRERMBICOVT, TORMEPHEN D FELBRFLARILTEDRSICRATEZON, FLTOBEBNICEDLSBR

WAEDNTVWEIDNEZEBMRTEZEILHD, FBRIFTNIIOVTHERHT,

Our lifestyle has rapidly changed by the newly discovered and developed materials. The advancement of new technologies such as

nanotechnology and biotechnology, which have changed the basis of conventional material technology, has influenced many fields such as
telecommunication, energy, environment, and medicine. This lecture aims to understand recent topics regarding advanced materials, including

characteristics and functions at atomic or molecular levels and their structural assessment.

SEE 8
© RIEMBS AT LAEZBRNA DRENICERL TV,
L EEWAROXBELOVT, ¥BE- EROCEEL TRARERRL, B 0EXVUNEBRICRATE LN TES,

Achievement goals
- A systematic and comprehensive understanding of advanced material systems.

Being able to think scientifically about the need for advanced materials, seek solutions, and clearly express one's thoughts and judgments.

HABE /Textbooks

BICEERY, BROFEERZRNTT S,

Special textbooks are not used. Instead, materials for the lecture are handed out when they are needed.
sZEREEFEEICIE O) /References ( Available in the library: O )

EEPICEERN TS,
References will be properly introduced during the lecture.
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oFImM B AT L

(Advanced Materials System)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

EIRMES AT LAOBLR
MEMLZEOBRRERE
TmMEEE?

v o pRio)id:d
FRMBOSHE : KE S & #ee
ERMBODBERY 9 FRR
ERMBOSEE RN B FLF
FEOEED
THME DM - REDH
EmMEIDN - /B

SEim AR - HRe
SRR - B
EmMEOEA 2 FER
EmME OISR  BHLE
rED

Introduction of the class

Current status and future of materials chemistry
What are advanced materials?

History of advanced materials

Classification and characteristics of advanced materials: Size and function
Classification and characteristics of advanced materials: Molecular recognition
Classification and characteristics of advanced materials: Supramolecular chemistry

Intermediate summary

Analysis of advanced materials: Surface assessment

Analysis of advanced materials: Nanostructure
Evaluation of advanced materials: Functions
Evaluation of advanced materials: Structures

Application of advanced materials: Molecular information
Application of advanced materials: Information processing

Summary

RAESHM D H3E  /Assessment Method

SRR K /Presentation 70%
L 7R— ~/Report 30%

=a0-

ERFEDOHNE /[Preparation and Review
EEChEEEOTEE, RENBOEZETS &,
Search for contents related to the lecture of the day and review the lecture on that day.

BiEEDEE /Remarks

RNEREL<SBEVET, XBREPRROLBREBICADOT, BRAICERELTH L,
This lecture often uses English materials and includes reference search and presentation.
SEM, TEM, SPM, XPSBZ EDERDMTEMOBHEFVET, BERSbIE, M2 —ICTEYEBRRISZ &,

EMBE
BERILED AT A

This lecture also outlines analytical equipment such as SEM, TEM, SPM, and XPS. Please confirm them at the instrumental center if you have an
interest.

HYELASOXY E—

/Message from the Instructor

FLUOLWHBORRCHEERIHICE, BUIEMBRENIARNIVETY., 2FRFCEIKHBRRPTOMAUSEZOEREZZSZ &N ERE
DEWVWTY,

This class aims to learn the basics of design and analysis methods of nanomaterials at the molecular level.

F—J— R /Keywords
AR, MROSEEBE, FEN

Advanced materials, Classification and characteristics of materials, Analytical techniques
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EMBE

OB F RS AR AT
(Polymer Chemistry)
HYER ME B /lsamu AKIBA / TRILF—BRILER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
/Year of School Entrance O O O O
HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

CHH5228 © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES aaFHREE

REDOBE /Course Description
AERTR. TREEMBEBROL-OOES FOYYE. IMFEOERB LHAREMICOVTHEHET S,
HEAE
(1)BPFOEK. YEICHITZHABZBETS.
(2 ) EBMEEEOAEZERL, RENEZCESVIREZMATIENEEET S,

This lecture explains an fundamental and advanced polymer syntheses, reactions and properties.
The target of this lecture is as follows.

(1) Understanding about configurational statistics of chain molecules

(2) Understanding about solution and solid properties of polymers, and their origins

(3) Understanding about principles of instrumentation for characterization

Achievement goals
(1) To acquire knowledge on polymer synthesis and physical properties.
(2) To understand the essence of complex problems and to acquire the ability to solve problems based on logical thinking.

HABE /Textbooks
BEL&L
Nothing in paticular

sZEREEFEEICIE O) /References ( Available in the library: O )
BoFERFE SoFREOERE#R RZERLFEEA)

Society of Polymer Science Japan ed. Fundamental Polymer Science (Tokyo Kagaku Dojin)
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EMBE

OE%%*ZI-*SHIS%"— BERILES AT A
(Polymer Chemistry)

BB WA /Class schedules and Contents
1 B2 TF0{EEE

PFEEDTEDH

M EDENY)

HOAH

KTFEWR

BEE- BKE

HFE

S EEL

9 BBRE

10 X#REEL

11 S FEHOEE

12 Bo TR

13 BREIRLTEM

14 BRI MM

15 L4

oO~NOoO O, WN

1 Chemical Structures of Polymers

2 Molecular Weight and Molecular Weight Distribution
3 Statistic Properties of Isolated Polymer Chain
4 Gaussian Chain

5 Lattice Theory

6 Osmotic Pressure, Vapor Pressure

7 Phase Equilibrium

8 Light Scattering

9 Viscosity of Polymer Solution

10 X-ray Scattering

11 Solid State Structure of Polymers

12 Crystallization of Polymers

13 Static Viscoelasticity

14 Dynamic Viscoelasticity

15 Rubber Elasticity

RAESHM D H3E  /Assessment Method
LR— b o0& Tl 100%
Report 100%

ER- BRZBOANAE  /Preparation and Review
SEEZEZAVT, B FYUMERICODVTERLTHLZE,

M BOFZR<EBLTHIZ &,
AP REETR<AVShZIHEZEEL THZ &,

Prepare polymer physics using appropriate reference books.
Review statistical thermodynamics.
Review mathematics used in statics and physics of waves.

BiEEDEE /Remarks

BEFBFZELT, BRICHREIDERELTH L,
Prepare for attending every classes by studies by yourself.

HEENSOXYE— /Message from the Instructor
BRIVEEA D FA (AT R)OHATITVET,
Lectures will be given both face-to-face and online (on-demand).

F—7—R /Keywords

20/ 102



EMBE

BRILES AT LRI RS 25 L

(Advanced Resources Chemical System I)

BHER CERIFEIZATLAO-AR, (KK ). BH (BEE)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHERTT. /Intensive course ZTNADEBABRICEEN H2HE. BETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
CHH504S © O O
- AFHLEES 2 LASER] HIESTE DAL OMEL ©:BCME O:ME A pomE

REDOBE /Course Description
CZT7OELABLVERATAICHIZEMNSEN, RERORMNEFZFSACEEZIERRETE, A - AEAHECZNEEHBEMTT
—NEZ2OBREL. TOPHTOEBERDL SISARKMETEZES TS,
This lecture aims to learn advanced science and engineering in chemical processes and resource systems.

HERE

- BRICZATLAZERRAN DBRENICEEL TV,

CAEFERBENZLCOVT, BEN, RENCEEL TEREZRRL, SMNREFSHINDEXXPERZHARICKRRATSZ LN TES,
- BREFAOELEFYUTERERSHKIT. RRERCEBMTEZIRZZHIIDOTTVS,

Achievement goals
- A systematic and comprehensive understanding of the resource chemistry system.

Be able to think comprehensively and logically about chemistry and environmental science, seek solutions, and clearly express one's thoughts
and opinions from a professional standpoint.

Continue to have an interest in resource chemistry and a career consciousness and acquire an attitude that can contribute to future industries.

HRIE /Textbooks
#5E % L /Unspecified

sZEREEFEEICIE O) /References ( Available in the library: O )
RHBEIZHU TE M
Distributed as necessary

RE¥SE- WA /Class schedules and Contents

1 HAAVA (HEMEEZEEL ) (J—AEK )/ Guidance (Including research ethics)

2 HEHED® #E 1 {ETOEAIZ Lecture by Invited Lecturer 1 1 (Chemical Process Engineering)

3 EEGHBEHO HHHEZE 1 (LETOEAIE Intensive Lecture 1 1 (Chemical Process Engineering)

4 FEHBEMO EHEZE 2 FEITOEAIZ Intensive Lecture 12 (Chemical Process Engineering)

5 EEHBHO E£hFEZE 3 (LFETOEAIZ Intensive Lecture 1 3 (Chemical Process Engineering)

6 HBE#HED® #BZE 2 {LFE7OLEAIZH/ Lecture by Invited Lecturer 1 2 (Chemical Process Engineering)

7 BB FREO/ Exercise 1

8 HMEH#E® #BZE 1 RIEZRIZ Lecture by Invited Lecturer 2 1 (Environmental Resources Engineering)
9 FEHEHO HKPHEZE 1 REERIZ Intensive Lecture 2 1 (Environmental Resources Engineering)
10 FEHEMO HEhEx 2 REEFRTIZ Intensive Lecture 2 2 (Environmental Resources Engineering)
11 FEEHHEMHO HPEE 3 REERIZ Intensive Lecture 2 3 (Environmental Resources Engineering)
12 BEHE® HBE 2 REBRIZF Lecture by Invited Lecturer 2 2 (Environmental Resources Engineering)
13 EH- FREQ/ Exercise 2

14 L 7R— NERK/ Report Preparation

15 #3¥E/ Summary
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ERILFED AT Lt
(Advanced Resources Chemical System I)

RIEME D 5%  /Assessment Method
SRR LR—bB 100%
Report 100%

Epi- E%FBOANAE  /Preparation and Review
FEENI-BRNBZEMCHAN, BREFETz +HICT52L
Please search for the related contents of the scheduled lecture and thoroughly review it after the lecture.
BELDEE /Remarks
FHICHEL
Nothing in particular
HUELASOXYE— [Message from the Instructor
LZTOEASICERI AT ALK T ZEMNEFN, RERORMZSHEHBMEL SHEEHICTRL &5,
Learn advanced science and technology in chemical processes and resource systems.
F—J— R /Keywords

tZ7O0LAIE, REERIZ
Chemical process engineering, Environmental resources engineering

21/ 102
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EMBE

BRILZES AT LRI RS 25 L

(Advanced Resources Chemical System Il)

BHER CERILFEZATLAO-AR, BN (RE ). Xig (LH)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHERTT. /Intensive course ZTNADEBABRICEEN H2HE. BETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
CHH5053 © O O
- AL 2 L3RI ] HIESTE DAL OMEL ©:BCME O:ME A pomE

REDOBE /Course Description
CZT7OELABLVERATAICHIZEMNSEN, RERORMNEFZFSACEEZIERRETE, A - AEAHECZNEEHBEMTT
—NEZ2OBREL. TOPHTOEBERDL SISARKMETEZES TS,
This lecture aims to learn advanced science and engineering in chemical processes and resource systems.

HERE

- BRICZATLAZERRAN DBRENICEEL TV,

CAEFERBENZLCOVT, BEN, RENCEEL TEREZRRL, SMNREFSHINDEXXPERZHARICKRRATSZ LN TES,
- BREFAOELEFYUTERERSHKIT. RRERCEBMTEZIRZZHIIDOTTVS,

Achievement goals
- A systematic and comprehensive understanding of the resource chemistry system.

Be able to think comprehensively and logically about chemistry and environmental science, seek solutions, and clearly express one's thoughts
and opinions from a professional standpoint.

Continue to have an interest in resource chemistry and a career consciousness and acquire an attitude that can contribute to future industries.

HRIE /Textbooks
#5E % L /Unspecified

sZEREEFEEICIE O) /References ( Available in the library: O )
RHBEIZHU TE M
Distributed as necessary

RE¥SE- WA /Class schedules and Contents

1 HAAVA (HEMEEZEEL ) (J—AEK )/ Guidance (Including research ethics)

BEHED® #ZE 1 {t%7O0tAI%/ Lecture by Invited Lecturer 1 1 (Chemical Process Engineering)
FEHBEHO HHEE 1 LETOEAIZH Intensive Lecture 1 1 (Chemical Process Engineering)
FEBEAO EhEZE 2 LFEITOEAIZH Intensive Lecture 1 2 (Chemical Process Engineering)
FEHHEMO  EHBEHE 3 L 7OEAIZ/ Intensive Lecture 1 3 (Chemical Process Engineering)
BE#HED® HE 2 {LFTOLAIZ/ Lecture by Invited Lecturer 1 2 (Chemical Process Engineering)
JEE - RREEOD/ Exercise 1

HBEHE® #ZE 1 REBRIZ Lecture by Invited Lecturer 2 1 (Environmental Resources Engineering)
FEHBEHO HHEZ 1 REBFRIZ Intensive Lecture 2 1 (Environmental Resources Engineering)
10 FEHEMO HEhEx 2 REEFRTIZ Intensive Lecture 2 2 (Environmental Resources Engineering)
11 FEEHHEMHO HPEE 3 REERIZ Intensive Lecture 2 3 (Environmental Resources Engineering)
12 HBEHE® H#E 2 REERIZ Lecture by Invited Lecturer 2 2 (Environmental Resources Engineering)
13 EH- FREQ/ Exercise 2

14 L 7R— NERK/ Report Preparation

15 & & ¥/ Summary

0N O WN

©
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(Advanced Resources Chemical System Il)

RIEME D 5%  /Assessment Method
SRR LR—bB 100%
Report 100%

Epi- E%FBOANAE  /Preparation and Review
FEENI-BRNBZEMCHAN, BREFETz +HICT52L
Please search for the related contents of the scheduled lecture and thoroughly review it after the lecture.
BELDEE /Remarks
FHICHEL
Nothing in particular
HUELASOXYE— [Message from the Instructor
LZTOEASICERI AT ALK T ZEMNEFN, RERORMZSHEHBMEL SHEEHICTRL &5,
Learn advanced science and technology in chemical processes and resource systems.
F—J— R /Keywords

tZ7O0LAIE, REERIZ
Chemical process engineering, Environmental resources engineering
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(Environmental Chemistry)

BHER EM 5/ Takashi MIYAWAKI / TR F—ERICER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

CHH5018 © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE BRIR(LF

REDOBE /Course Description
RETFT—RAIREOZEMZFMEL . BRETGRZFAUAITZILTHENDEDTH D, FRETR., REPOBELEVESIMICEITZFE &
MRCHABEZEB TS, FEARLE. ROBYTHS,

YTV IRCHABONARBICET ST FMiCABEEEL. MECSAZEAI TSNS,
WESHOEM, BBRSLCERZERT, NKNECHEL LHBEERETES.
AHBEER LR, STEOFEN TE S,

Environmental data is essential for evaluating environmental safety and predicting current and future status. Students will study knowledge and
methods related to micro-pollutant analysis of environmental samples. The final goals of this subject are as follows; (1) development of simple
analytical methods through learning methods and knowledge of sampling and pretreatment, (2) selection of a suitable analytical instrument for
targets by learning theory and feature of various instruments, and (3) evaluation of analytical results through learning analytical quality control and
quality assurance (QC/QA).

FEER
RETOMBLENESFICAVS N2 OMFRESTREORE, B, Y, RUBEEECHIZIEMNEAREERL TVS,
BRULLEARZEFALT, REBEYSNRPEOINEZERL, TOERAZIHYEHATIZ N TES,

Goal:
To understand professional information about principles, function, characteristic and quality control of analytical methods and equipment for trace

chemical analysis in environments.
To achieve the skill to consider the best method to analyze target materials and to explain the reason.

HME  /Textbooks
BEA A Distribution of an original textbook

SEEREEFEEICIE O) /References ( Available in the library: O )

=

EE R Suggestion of suitable references
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(Environmental Chemistry)

BB WA /Class schedules and Contents
1 CEMEOREFTR (HBH)

CEYENRESE (B )

REFANOENE % BEFE

KEFRROHMIE

1. REFRBOs0E

A5 £EMEBOR0E

DV=2TF9THR(ATLDIV=T YT )

ARIAYRTIS 74— (BB, hS54A)

9 HRIOIKIST 1 —BERSHEGCMS)

10 REOIOIXRNITI ST 14—

1 FEIOXNT T 7 1 —EESHELC-MS)

12 ONMBEEER

13 BB (7LEYT—>ava¥)

14 B (TLEVT—2arvE¥)

15 F&o

oO~NOoO O, WN

1 Introduction to environmental pollution of chemicals
2 Introduction to environmental fate of chemicals
3 Environmental sampling: Survey plan

4 Extraction of water samples

5 Extraction of soil and sediment samples

6 Extraction of air and biological samples

7 Clean-up procedures (Column chromatography)
8 Gas chromatography

9 Gas chromatography-Mass spectrometry

10 High performance liquid chromatography

11 Liquid chromatography-Mass spectrometry

12 Quality control/quality assurance

13 Practice (The first half of presentation)

14 Practice (The latter half of presentation)

15 Review

RIEFFM DA%  /Assessment Method
SERE. B8 25%
TLEYT—>32 50%

LAR—k 25%

Positive participation, question 25%
Oral Presentation 50%

Final report 25%

Epi- E%FBOANAE  /Preparation and Review
EBRNFICHRAIDTFANZAVTTFE: #B2Lo2AYT5C¢
Students should prepare and review the lessons using the text distributed in each class.

B LDEE /Remarks
FERASRER. BAE XETREEE (2022FERXE ). BEECR2BLCEYESIMECEIZ S LEYT—2a2ET2TE55,
Official language for this subject changes every other year: Japanese and English. The year of 2022 is English. Students will make a presentation
in the final class.

HYENSOXYHE— [Message from the Instructor
CENECRSTHEBIMEZTORICRIDABOEMEES LN TED, ThSOHAREG. BONFPMITBIRLETTELS, O ENEH
LEREEZTIMIBDLTCEERATH S,
In this class you can learn knowledge and techniques that are needed to analyse not only organic micro-pollutants but also other trace
substances.These are useful not only when you analyse samples yourself but also to evaluate analytical results analysed by others.

F—"— R /Keywords
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(Air Pollution and Its Controlling Engineering)

HYER E)ll B35 / Masahide AIKAWA /| TR\ F—ERILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
CHH5023 © O
- U— HIEBTX RN LOMEE ©:WCME O:ME A homiE

REDOBE /Course Description
BEE, BEBERYE<KARICEIZD AERETORESTR (MR FRYE (PM25) BEICKRDARERCEMENEES ) FREX[EL
BOTVWET, COBERTR, AR ARMFE KARCZLCHEIZELE<SBMANA DOBANGHABREERN, DRENICHICOH, KREHR-
RRERZICOVT, ZBEH- KEN- RENCEEL TREEZRRL., SFANRGI SHERROLHORR- BROBE- @i EREHE
MICTORINDBEEZEIELET,

Continental scale environmental pollution such as particulate matter typically represented by PM2.5 and acid deposition issue recently have a
great concern. In this class, we make it a goal to recognize, understand and obtain the followings; 1) the current status of air pollution issue and
acid deposition issue, and 2) the physical and chemical mechanism to produce the issues from the viewpoint of emission, diffusion/transportation,
chemical reaction, and deposition, 3)the comprehensive and logical understanding on air pollution and atmospheric sciences.

[BZEER (2019F AEEDRE ) ]

ORR: KRfZ ARCZFCETZRESZEMANA DEANEABEARNA DRENICHIIOTTVS,

QARRFR: ARBFLOVWT, ZHH- BEW- WENCEEL TREZHRRL, EFNREL SHREBROLHODORE- FHROEE- BT
- ERERENICTOSENTES,

®To be able to systematically and comprehensively understand the atmosphere, atmospheric science and atmospherc chemistry
@To be able to logically and scientifically discuss/consider the air pollution, the atmospheric scinces and their experiments and results

HHRIE [Textbooks
PHEICBUTENZE R
Hand out

SEEREEHEEICIF O) /References ( Available in the library: O )
ORSILEAF (RRAFERS DI I O7[E] EHREER])

Introduction to Atmospheric Chemistry ( Princeton University Press, Daniel J. Jacob )
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(Air Pollution and Its Controlling Engineering)

BB WA /Class schedules and Contents
KRRZOEBRES (BN)
KRRZ0ERES (EEERE)
CHERAKORES - g 8K
CREEXEITAIRFERENRE

. KR D%

IR ENYERR

AR EANTORRRE

ALERISEER

. RREAY > ORRERE

A A A A DO N U DN WN 2

ah WON-~-~O

A a0 NN WN -

aph WON-2O

AV ORE (REBAVY )
AV ORE (WNREAFYVY)
CHPRYE (RNECNESH )
CHFRYE (AREERBRE )
. BRMEROILE

B ERRERAL

. Basics of atmospheric science (Unit)

. Basics of atmospheric science (Mass and Pressure)

. History, structure and composition of earth’s atmosphere

. Parameters to control the concentration and its mathematical representation
. Vertical and horizontal transportation of air

. Geochemial cycle of elements

. Current situation of air pollution of Japan and Kitakyushu

. Kinetics of a chemical reaction

. Origin and measurement on tropospheric ozone

. Physics and chemistry of ozone ( stratospheric ozone )
. Physics and chemistry of ozone ( tropospheric ozone )
. Particulate matter (Particle size and distribution)

. Particulate matter (Composition and formation process)
. Chemistry on acid rain

. Global warming

RIEFHM D 3% /Assessment Method
LAR—bN :100%
Report 100%

Ep- BRZFEDORNE /Preparation and Review
ZEOHKRICAOBREOFEELTORBELELEIOTHANTLKB L
| give you homework on next lecture, so research on it.

20 (AI¥RVEYE ) ORBELR—PMELTRETR L
Submit reports twice (for first half and second half).

B LEDEE /Remarks

AXRRFERE (KFBCLIZTHFEENIVWEVEER, KERBFETELALETER)

20225 E X BAFE
Official language: Biennial lecture of English and Japanese; however Japanese lecture even in English year if no applicant for English
Japanese lecture in 2022

HUELASOXYE— [Message from the Instructor
BsZx, BEBMNICIRYBEREL £5,

Learn on your own and think for yourself

F—— R /Keywords
ARRE, KSFRNE, AV, HTRWE, BIETE

Atmospheric environment, air pollutants, ozone, particulate matter, acid deposition
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(Recycling Engineering)

HYER ZH HHF /Hidenari YASUl / TRIILF—BRILER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
CHH561S © O
- —— HIEBTX RN LOMEE ©:WCME O:ME A homiE

REDOBE /Course Description
ERTHEALCEREYZOEBRAMBZEIC, HENCRP>EREEZENPHKNTENENIREEREROERCZEMR TS, BRTE. B
AR RRALLOBEZEEL LEMOEEP AN EREORFZHBNLEN S, 7OEAZ I 1L —& (GPS-X)Z > THEMENENL
B7O0CEAOREEZZS, ChIC&2THK AREREZENOMEBEIVP NS ZANERL) SOEMYERICELZ —ENEMBELZERT
BEEHIC, BELEABZMOEMNIBICENATEDRMABOND L 2FEEEC TS, EANICEUTORIZZICOTS,
EYZNHRRBICE T2 REORS YEBHRRKEIFNICKRE TS HHE B
ORI 1L —RERVEEMENEKABOERISOER
[E2B#&]
EMZNHRRBICE TR2REORS YEBHRRKEIFNICXRBRIDABEREZFICOITTVS,
Z7OEAYZ1L—RZ2RAVTEYFNHKLBOERISZEEHTE S,

The class approaches biological waste/wastewater treatment systems through chemistry, biology and mathematics. Since recycling engineering is
an integration of environmental sciences and technologies with logical insights, state-of-the-art know-how obtained from the subject will strengthen
your skills in this field. A process simulator for wastewater treatments (GPS-X) is used in the class. In this way engineering techniques to catch
various kinds of biochemical/physical reactions engineering are incubated together with practical skills to use the commercial process simulator.

Goals
- Relevant technical skills and knowledges for biochemical reactions and material transfer phenomena on biological wastewater treatments.
-Skills to calculate biological/phisical/chemical reactions using the process simulator.

HHKIE [Textbooks
TFANZEER

Handout

SEEREEFEEICIE O) /References ( Available in the library: O )
KERBEIZ-TKOME- un- BRAFBRELR 1996), OFMERTTILGREFNEL, 2005), OX X > REE(FME HIR, 2009)

Wastewater Engineering (McGraw-Hill, 2003), OActivated Sludge Models (IWA publishing, 2000), OADM1 (IWA publishing, 2002), Mathematical
Modelling and Computer Simulation of Activated Sludge Systems (WA publishing, 2010)
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(Recycling Engineering)

BB WA /Class schedules and Contents

1 FENEREER
WEYRBOBE (MEIRY )
EYIENHEKABOBETTIL
EYRISTIIL—2a Al (EEFEELEBIOEAOLATIRN)
F—EOADEHEEOE D
et (INT XA —2 0 &HE1L)
7 BRNEYREBTOEAOAEK() (BILEET )
8 AVE1—&ZFRE(M) (FEHEFRAE7OLR)
9 BRMEYAETOLANAEHK2 (ERDBH)
10 VB 1—22B Q) (RKLRE )
1M BEYRISOBE (BREEER )
12J0E1—2RFE) (REEREZIWFR7OLR)
13 BRIV EYRIB 7 O A0 E1H
14 JVE1—2RB@) (RISETILOBHE)
15 AVE1I—2KRBG) ( BEEFILOIZa1L—23aYy)

o s WN

Overview of environmental pollution

Microbial reaction (material balance)

Microbial reaction (structured-model concept)

Introduction of computer simulation (creating layouts of activated sludge process)
Creating data input and data output

Statistical analysis (parameter optimisation)

Aerobic processes (1) (energy from oxidation/reduction reactions)
Computer simulation (1) (biomass growth and decay)

9 Aerobic processes (2) (sludge settling)

10 Computer simulation (2) (secondary settling tank)

11 Microbial reaction (growth and decay)

12 Computer simulation (3) (nutrient removal processes)

13 Anaerobic processes (methane fermentation system)

14 Computer simulation (4) (model development)

15 Computer simulation (5) (model evaluation)

RAESHM D H3E  /Assessment Method
EENEE (FE ETICL2EHEE) 50%
JdoE1—2%8 (5% ) 50%

O N OO WN =

Active learning 50%
Five sets of computer simulation 50%

E§l- BRFZOAAE  /Preparation and Review
FE: EAERZEfICRZEOCE
BE: TOtARYI1L—320BREEEZIITRL

Read and catch the composition of the text (handout) prior to your participation of the class.
Be familiar with the process simulator. You can access the temporary licence even at your home.

B LDEE /Remarks
J7OERZI1L—22AVZOT, BHED/— NIV VAV E1—2%ES TS Z & (WindowsD &)
FERASERRFE TN, KBELLDIZEFLEEN VETNERARFETCEHBET .
Z7OEAZ21L—RZ2AVWSOT, 2OVEHREBEROEFERZTEHICNEEZESE TS,

Prepare your own laptop computer to install the process simulator (Windows only).
Official language : English unless specified.
Two slots (3 hrs /week) x seven weeks plus 1.5 hrs (depending on circumstance we may switch the slots to intensive lessons (4 slots/day)).

HUELASOXYE— [Message from the Instructor
b B EMFLAFIZOBANBEIVSZTUVITT,
Enjoy Environmental Engineering and the process simulator.

F—— R /Keywords
LRI, kLB, HEYRS., MEBECZERS

Chemical engineering, microbial reaction, physicochemical reaction, wastewater engineering
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(Aquatic Environment Engineering)

BHER FI8 3% / Mitsuharu TERASHIMA /| TR F—@ERILER (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ENY5053 © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE KERIETSF

REDOBE /Course Description

The hydraulic transport processes affecting water quality in ecosystem and engineered system are explained with modelling and data analysis.
integrated. Integrated methods are also explained with hydraulics, aquatic chemistry, and aquatic biology.

ABBROIEBERF. AFEBICKRERFEEZREIKBICOVWT, KORNPKEOHERPKBREIIAEZABOBBETZCETHD
o BIC. KOREBPBRIOLAILODVWTEETBEICELY, KBILBSTR2LEN EYENBRKROBBRIRES.

Goal:
- Comprehensive and systematic understanding about conservation of aquatic environment.
- Considering the solution for the problem of aquatic environment and expressing the own idea.

E=lpe4=F: 48
- KEORENVREICHTIAMBERENA DOHRNICERL TV,
- KERROBEICOVT, BENICEEL THERAREZRRL, EMNRMAISASTOEARERZHBICRRIZI LN TES,

HHRIE [Textbooks
BEREBHT 2,
Handouts

SEZEREEHEEICIF O) /References ( Available in the library: O )
EETIOEEENT D,

References are introduced in lecture, if necessary.
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(Aquatic Environment Engineering)

BB WA /Class schedules and Contents

1. Introduction of Aquatic Environment Engineering

. Organic wastewater treatment systems (1): fundamental

. Organic wastewater treatment systems (2): application

Organic wastewater treatment systems with solid separation (1): fundamental
Organic wastewater treatment systems with solid separation (2): application
. Flow pattern and residence time distribution (1): fundamental

. Flow pattern and residence time distribution (2): application

. Physical property of water (1): fundamental

9. Physical property of water (2): application

10. Inertial force and viscous force (1) : fundamental

11. Inertial force and viscous force (2) : standard

12. Inertial force and viscous force (3) : application

13. Hydraulic in the wastewater treatment system (1) : fundamental

14. Hydraulic in the wastewater treatment system (2) : standard

15. Hydraulic in the wastewater treatment system (3) : application

O~NO A WN

VA HAHYR KBRS E HknE
KEBEETS - OEMMEH BT O LA (1) B
KEBEETS - OEREHARETOE (2): KA
KEREEFD O OERIBNOS AT L (1) B

5. KEREETDEHOERIBOY AT A (2): B

6. 7O—NB—> L BEBMHH (1) B

7. 7O-NB—> L BEBESF (2): ISR

8. KOMEMME (1) B

9. KOMBHME (2): KA

10, KEBL RS BRN  1EMD S M D OBB(1) B
M OKEEHEBRN BEICREIOREQ)  RE
12, KRR BRN B H & KD OBE() : S5
13 KEBEEE N QKBS HRBRAT(1) | B

14, KEREEE N OKELHOEBINQ) | BR

15, K EHRHE 36 B 1) OO KIB 2 OB BIARAT (3) - S

RSN

RAEEMD H3E  /Assessment Method
LAR—bK 100%

Report 100%

E§l- BRFZOAAE  /Preparation and Review
EHFEEBLVOCEERZETICOVTRERIZREND,

The preparation and review tasks will be shown in the class.

B LDEE /Remarks
MEZEBZOEFAZBEZEB/L TH L
Fundamental knowledge of physics and mathematics are essential.

ERAEE
2022 E IR HKFEE BARRE
Official languages are English and Japanese in 2022.

HUEASOXYE— [Message from the Instructor
KREBEREPKMBEMCERODDFEFRIEZIBLTIEEL,

Incorporate skills for water environment protection from engineering point of view.

F—J— R /Keywords
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(Soil and Groundwater Remediation)

HYER R % /1TO You / FEEEEL

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ENY503S © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE HERIZER

REDOBE /Course Description
TERBILSTIAANBTAILLZFE, BLESEXERMEBILEYICRDFBREAR HANOFELOEDY A S, HEREREA
OXIEDHVY I , TBREBEEEFEPVAINZ—IXAVNIDVTKRY) BEICEBTEDILSICEE TS, THEREREOEODEE , $1L
,WAORIEN TEDEBRHEES,
BEE, BEERE (AT RERX-Moodle ) THET S, BERENVEERFIFICHKL, moodlelc 7 VAT THEREIAEZERTH
bc&,

In this program, students will learn about the current state of artificially polluted soil in Japan and the techniques used for
soil treatment. First, the background and the law associated with soil contamination will be introduced, and the theory of
transport processes of soil contaminants will be explained. Thereafter, various techniques used for the treatment of soil
polluted by heavy metals and VOCs will be presented to the students. Finally, risk management of the private enterprise
that owns the soil pollution land will be discussed.The performance target of this lecture is to be able to explain about the outline of the current
state ,the risk management and the treatment method of the contaminated soil in Japan.
This class is carried out by a remote method(On-demand method;Moodle).No specific communication environment is required, but you must
have access to moodle and be able to watch videos.

FERE
FBRTBEOSBEMICEIAIEMANBAEBESIC OB E
TEFRICODVTHRENICBREL THRARERRL, BPOEAZEYRFETRETDIENTED L

achievement goal
Acquire specialized knowledge of remediation technologies for contaminated soil.
To be able to think comprehensively about soil contamination, explore solutions, and express one's ideas in an appropriate manner.

HHRIE [Textbooks
#ICEL
None
SEZEREEFEEICIE O) /References ( Available in the library: O )

BICEL
None
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Oith }%iﬁﬂé}@ ERILES AT A

(Soil and Groundwater Remediation)

BB WA /Class schedules and Contents
1 @EU®IC

T+EFZOES : EH- B ER

TEFEMEOHE

PNFAB

TEFZBAOT I O—F

ELEFRIEDEL

ERMERILEMTRLEDEL

9 SHEFRLTED R

10 DAIRZIAVN . EURY

1M1 DAIIZRDAVN . BHET

12 EHEZ (7LEVEFBEN)

13 BHEZ (TLEERMER)

14 BHEZ (TLEVERER)

15 MFABN

oO~NOoO O, WN

1 Introduction

2 Background of soil contamination

3 Classification of soil contaminants

4 Transportation process of contaminants in soil
5 Short test

6 Approach to measure methods of contaminated soil
7 Treatment of heavy metal pollution soil

8 Treatment of VOCs pollution soil

9 Treatment of oil pollution soil

10 Risk management (enterprise risk)

11 Risk management (case study)

12 Case study

13 Case study

14 Case study

15 Short test

RIEFFM DA%  /Assessment Method
NTFABR60%
LR—K- EE 40%
Mini quizzes 60%
Presentation 40% ( Case study )

Ep- ERZFEDORNE /Preparation and Review
REOCEBRCAREHRE, BENBOEBEZTS L.
Read useful books to understand the course and review the course content.
B LDEE /Remarks
ERSE (BAFE
Official language for this subject:Japanese, Guest lecturers would teach risk management sessions and case study in Japanese., English text if
necessary.

HUELASOXYE— [Message from the Instructor

TEEREERG  REAEOA B STHESOLHMEICE VTRBANERELY D2OH2, ChETICLEYES BT KEZICHIZIESR
EBRIELTIBAIERZEINUTEHPBREERTERRSICEBICHERETS. ERHNSITA , REXTES,

Soil pollution is not only an important environmental concern but also a hindrance in real estate transactions. The
participating students will learn about soil pollution from the basics of the problem to its effects on actual business.

F—7—R /Keywords
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(Recycling-System Engineering)

BHER K&K {=5 /Hitoshi OYA / TXILF¥—@ERILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#BRs
ENY504S © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE b LT

REDOBE /Course Description
RERELLBEZEEL T, EBX77ATFYIREORRZANELEVS A VLEMEBN L IZNEAES SOBHRETS, BRE. &
FRENAE. BRRIDSBMETITDS, oo LT7XAZIL, B2EERGEERNYEY IRNICUH A INEHNZBN TS,
RRAGLBEOEBERDDI EZERBRET S,

The recycling technologies are introduced and their principles are explained in the view of engineering. The actual
recycling process is introduced such as rare metal and precious metal recycling. The understanding of the recycling oriented society is the target.

[BZEEE]
DAL BTORECEERAMBESZICOFTVS,
CUHAOLDBETOABELEICLEEESRERRENESZICOTTVS,

[Achievement Goals]
+ Acquire very high level of knowledge in the recycling field.
+ Acquire problem-solving skills based on knowledge in the recycling field.

HHKIE [Textbooks
BICEEEY. YELBUTERZONEERZENTS

Study materials are distributed on a necessity basis at each lecture

SEEREEEEICIE O) /References ( Available in the library: O )
BFICHL

nothing
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(Recycling-System Engineering)

BB WA /Class schedules and Contents

1 UL JIIOBE
UHAIIDEZS

BIALIE & U T ORI (R
BIIR & L T OB B2 )
YRR D BRIV —T 1 > )
MEN D BEM2(LLE)

IR 5 BER AT 3 (RER)
YRR 2 BERT4(ER)

9 RBREM(EK)

10 BREM2ATILIZIL)

11 BREM3(E)

12 UHA OLEHBNM1(BBE)
13 VU A IILEMBN2RE)
14 UHADLEHBNI(BEER)
15 £&£H

oO~NOoO O, WN

1 Overview of recycling

2 Idea of recycling

3 size reduction as a pre-treatment 1(crushing)

4 size reduction as a pre-treatment 2(grinding)

5 Separation technology1(sorting)

6 Separation technology2(gravity)

7 Separation technology3(magnetic)

8 Separation technology4(electric)

9 Refinement technology1(iron)

10 Refinement technology2(aluminum)

11 Refinement technology3(copper)

12 Introduction of recycling process1(automobile)
13 Introduction of recycling process2(electric appliance)
14 Introduction of recycling process3(package)
15 Summary

RAESHM D H3E  /Assessment Method
BEENERES N 100%

Active learning 100%
Ep- ERZFEDORNE /Preparation and Review
BEPICET

The preparation and review will be shown in the class.
B LDEE /Remarks
FHEEBIHBOETRICHS &,
Ways of the preparation and review for the class are suggested from the teacher.
HUELASOXYE— [Message from the Instructor
ABRITOREZSMEASHBRIEREHAN, BR, FFE IS TITS.
The participant will search, present and discuss the recent technology and information in the majority of the lectures.

F—J— R /Keywords
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(Environmental Issues in Asia (regular class))

BHER FIS K%F / Mitsuharu TERASHIMA / TRILF—ERILER (19~ ), EH KB / Daisuke SANO / IEEEN5E
/Instructor il
B B¥/Chang-Jin MA/ EEEEEM, STH #:85 / Kousuke KAWAI / SEEE)ZEEM
BIEER Br 28 {y 21 128 BRERE EE DA
/Year /Credits /Semester /Class Format /Class
WRAZEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
/Year of School Entrance O O O O
HRER [iBiR] ERHCEZATLAD—ANAAVATALATD—A, REEREIATLATD A, BW AT ALAO—R, BEF
/Department YA D—R, FTE#ERZ -, & EYATFALAO—-RA

XBHS B/Notice FEPHEETT . /Intensive course ZITNADEHABICEEN H2HE. BETHHASELET, /You will be notified in
class if there are any changes to the syllabus.

EETIELNE IRUESHHICEITL68N (RESETEHICKICMHTSER) 1 . FHEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
EEGEPIMNE - K AN 3 o N3 ) ELRERICESL O RRTEA
HEZS
ENV501S (:) (:) (:)
HED ¥ 7 OBERE HEETESEASOEEE @ HIEE O:BE A veyiE

RENOPE /Course Description

The purposes are to be able to understand a wide range of environmental phenomena in Asia and to be able to apply results of the studies to
analyze and solve environmental phenomena.

FEERE

- TOUTHEOREFBEICHIDHRERESH, DOBRRWICERL TV S,

C TOITHEORBERBEICOVWT, BENICEZL THERREZERL, EFNREASASTOEAXEREZAMICKRA TSI LN TES,
- POTHEOREFMEAOELEF Y UTEREFSHRT. COMBERRCATEARNICTBTZIEZEZHICOTTVS,

Goal:

- Comprehensive and systematic understanding about environmental problem in Asia.
- Considering the solution for the problem in Asia and expressing the own idea about it.
+ Having the concern to solve the environmental problem in Asia.

HBE /Textbooks
Handouts are distributed if necessary.

SEEREEEEICIE O) /References ( Available in the library: O )
References are introduced in lecture, if necessary.

B¥:HHE - WA /Class schedules and Contents

1. Water and wastewater issues in Asian countries
. Waterborne diseases

. Toxins and pathogens in water(1): (Fundamental)
. Toxins and pathogens in water (2): (Application)
. Water Management approaches

. Air pollution in Asian countries

. Diffusion of air pollutants in Asian countries

. Air pollutant control(1): (Fundamental)

9. Air pollutant control (2): (Application)

10. Review of Air pollution

11. Solid waste management in Asian countries
12. Landfill leachate water

13. Case study: fundamental

14. Case study: application

15. Review of waste management

RIEFHM D 3% /Assessment Method
Report 100%

0N OB WN
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OTFTTDREBBE (BEIZA)

(Environmental Issues in Asia (regular class))
Epi- BE%FBOANAE  /Preparation and Review
The preparation and review tasks will be shown in the class.

BiELDEE /Remarks
Official language is English.

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

29/ 102
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HPIRE
CEEREEIE EEIES 2T 4

(Sustainable Sanitation Engineering)

BHER ZH H®HF /Hidenari YASUI /| TR F—BRILER (19~ ), SH B/ Tsuyoshi IMAI / SEEENERT
/Instructor BR F&{T / Takayuki SHIMAOKA / SEE B8 ED

BIBER By 28 {y 21 138 RERRE EE AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [BiR] EFRCEATLAD—ANAAYATLAOD—A, REERDATLAOD—A, BWH> AT LR, BEF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHERTT. /Intensive course ZTNADEBABRICEEN H2HE. BETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
ENY5028 © O O
- N, HIEBTX RN LOMEE ©:WCME O:ME A homiE

REDOBE /Course Description

AMHEOREEY- Ak BEMCEL TERERHORN 22V, IXNEBR, BEFNRER, FLMEEL L TERNAOREMEICEY)
HOBRICHEBRANBO—HEEICOT2, BEEYLREBICSV TR, HE-RE-VH A VI-FELE-BEADETHO—ENIREICEANEER
FRREFREZSN, £, PFAREBEEMCSVTR., BICRERLE HEBICHEIZIEIIILY— BEROCATALCESEYT, &#
ETH2BAR0HKNBICEITZIREOREEZTSTOERL ELEBLEN S, TATNOEICE > THEUREKLUEBLEEE2EZX2, WAKD
BEMEROEMEERND ERFT EFMEE TS, cNSORNL—RATVTHEREEENGRIUEZE > TRHATEDRSICEDI L 2REHELT
B, COZEICEDT, RENBAVISBEDEZIFERICOTS, EANICIEK, UTOMAH- ehxTET,

AMUEEEYEGUSH LI IREFTEYELERERNICABIZRMOMBEEIC DTS,

BERMORERE TREEML., BRAFBROSAEEHBIZEIERICOTS,

FOTEEICSTPRETEEE B22EHBL. BMROT7O—FEERTDENEFICOT S,

[ B £E]

AHMUEREYZEGLUHETIREFRYEEZRERNICAE I Z2EMOMNBERICOTTVS,
HERNORERE TSZ2EMRL. BRTFBROMAMEHATE S,

TOPTEEICSHRRETREE SS2EBHBL, BROTO—F2E2ETES,

Engineering theories and modern technologies for solid waste management and wastewater treatments are instructed. Students will obtain
essential knowledge to tackle environmental problems in the world as practitioners, engineers and researchers. For the solid waste management,
key factors, challenges and approaches to the solutions are shown based on steps from the planning of collection system till operation of final
disposal facilities. For the wastewater treatments, sustainable sanitary engineering is especially focused that may meet the needs in developing
countries/emerging countries. The experiences in Japan are critically discussed to develop comparative considerations with your origin/country.
Based on this discussion, a logical insight to identify trade-off relationships on system implementation is incubated. For instance, approaches to
integrate available/desired technologies to reduce environmental pollution with reasonable cost, limitation/features of each technology, specific
challenges in the countries/regions.

Goals

- Relevant knowledges for technologies on solid watste treatments to reduce oragnic pollutions.

- Sense to tackle the environmental challenges based on the background and the relating technologies.

- Sense to formulate staretges to reduce the environmental pollutions/problems which may depends on each region.

HRIE [Textbooks
Ak W N N T i

Handout

sZEREEFEEICIE O) /References ( Available in the library: O )
Wastewater Engineering (McGraw-Hill, 2003)
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HPIRE
CEEREEIE EEIES 2T 4

(Sustainable Sanitation Engineering)

BB WA /Class schedules and Contents
1) REYLE . ERERFEOER
2) EEYMIE- ERERTEORE
JYEENMO VYA VI DER
4) BEMOVS A VIIOFE
5 EEYHPENENER
6) EEY R0 E O
7) BEYRKRLA D DEHR
8) BEEM BRI 5 OBl
9) EEVIBRKL DY DRE
10) EEYLE - ERBROFLED
1) 338 ( P BEBARES AT L) OBE
12) 7T ORRE B KQEORIR (1), BEKLEORRT
13) PO T OREE LEHKABORIR (2), & E O L&
14) BIXILF— BEREOKRE (1), BADOSERBREN
15) ELXRILF— HEFRHEOKLE (2), RFOEMAROBEN

1) Theories for solid waste management and material recycle

2) Implementations for solid waste management and material recycle

3) Theories for recycling of solid waste

4) Implementations for recycling of solid waste

5) Theories for intermediate treatments of solid waste

6) Technologies of intermediate treatment of solid waste

7) Theories for solid waste disposal

8) Technologies for solid waste disposal

9) Implementations for solid waste disposal

10) Overview and challenges for sustainable solid waste managements

11) Overview of decentralised wastewater treatment system (Japanese Johka-so)

12) Wastewater treatments in Asian developing countries (1), outline for selected countries/region
13) Wastewater treatments in Asian developing countries (2), comparative study on sewage works
14) Sustainable wastewater treatments (1), Advanced Technologies in Japan

15) Sustainable wastewater treatments (2), Recent Researches and Developments

RAESHM D H3E  /Assessment Method

REAOEENSM 50%
MLR—KNERER 13ES) 50%

Active learning (based on attendance) 50%
Thirteen sets of report 50%

E§l- BRFZOAAE  /Preparation and Review
FE: BHI7OEORYORERERY HAOUEIRATANFEOKS BHEKTRYI>TWVWSH, BEONBACANTS L,
£E: BEHOBENBTZEIOHOE) OEEY HKQBI ATLELE ERITBIE,

To find out appropriate solutions to meet individual needs in your country, students are requested to provide current relating information and
problems, which may be used for the discussion at the class. Also the consequences of the discussion should be critically reviewed.

B LDEE /Remarks
FASTERRTZLETRN, KELLPZEFEENVETNERELATETLHBT S,
Official language for this subject: English unless specified.
BYEEASOXYE— /Message from the Instructor
EENEHKOMENTLNBFIHLERFRE LI LOICLANERTYT, RHZESCETAIA—TJZERSTEELLS,

For sustainable societies, elaboration of waste/wastewater teratment systems are crucial. Incubate your vivid insights from seeing on-going
approaches.

F—— R /Keywords
BEEYORES AT ALAEEE, FHROBIRA MEKBHEMEN

Solid waste management, developing low-cost wastewater treatment technologies
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(Environmental Biology)

HYER Il Bs42 / Katsunori YANAGAWA [ IRIBAS TER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

BI05218 © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE RIREYF

REDOBE /Course Description
FERTR. EAEB—KE—ARE—4EYEOHEFRICHIZ2TRNERIZES CCZBNEL., IKRETBEOSH , R, WERER. K
REBEOBERMEICOVTHHR TS, BIUBFRECST2BRERROELANLEIATALODVTEHATS., FREICERTHIEYFHENS
M, EENHMEFE, WECERBEOZUNEYE, B BEBASZAZFEOLBLRECODVTERL, RECEYOEDLYICET S HE
#BBIZCLEBET. 58, FXBROFZEERIUATOEY TH2 RELEYOEDLY ZEBEITDILHICHXEZERNA DEMANAHEE
FIZO2HTVW3, RELEYOEDYASKRETIETEIELBEOERICOVT, EYHIRCZORML SO FMETH&NTESD, &
MEHKREZEEL 2D, BKFEOFEBBEIC OV TEYHETEZEZRIIDOHTWVWS,

The aim of this lecture is to have a comprehensive understanding of the dynamics and the interactions between geosphere, hydrosphere,
atmosphere and biosphere. The other topics are related with the distribution and composition of life on this planet, the global biogeochemical
cycles and the relationship between global climate change and the biological activity. In this lecture, students will acquire practical knowledge of
the natural ecosystem in marine environment, and learn about the global problems including natural conservation, global warming, eutrophication,
environmental pollution, and energy issues.

HRIE /Textbooks
BRERERM

Handouts will be distributed in the lecture.

SEEREEREICIE O) [References ( Available in the library: O )
BRERERM

Handouts will be distributed in the lecture.
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CIRIEYF

(Environmental Biology)

BB WA /Class schedules and Contents

1MEUSHIC

2 MRS

3RERK

ANEMI TSN
S8BT UURNY RN, RURNA
AWML E N Y EER
THEEREY

8L RE

IAX R R

10X 2Bt
MRRRIEEY
12 E K

134t R E
14IREBE

15FEHEYS

10verview of environmental biology
2Physical and chemical factors
3Photosynthesis

4Phytoplankton

5Zooplankton , nekton and benthos
6Biogeochemical cycles

7Marine microbiology

80ral presentation

9Methane source

10Methane sink

11Life in extreme environment
12Hydrothermal vent

13Deep subsurface biosphere
14Bioremediation

15Astrobiology

RAESHM D H3E  /Assessment Method

BEBHERESM 20%
LR—K 50%
TLEVRE 30%

Active participation to the class 20%
Report 50%
Oral presentation 30%

Ep- BERZBOANAE  /Preparation and Review
BRICHERZICLE, BHERPSEXBMERFL THLVTLEE L,
Students are recomemnded to peruse the distributed materials before/after the class.

BiEEDEE /Remarks

BEERHEYF L ERFOEBABRESZ I OTTHKBEN S ET,
Fundamental knowledge of microbiology and ecology is required.

REZFLEIIENZRERSBVRY, TBEATEFREERFLELET,

Japanese will be mainly used for this class unless half of the participants prefer English.

HUEASOXYE— [Message from the Instructor

F—7—R /Keywords

31/ 102
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O—%—ﬁ%%ﬁ%ﬁj NAFD AT A

(Introduction to Polymer Physics)

HEER 28 1E— / Shinichi MOCHIZUKI / IREA B ITER (19~ ), #HF FE / Kazuo SAKURAI / IREBEH MW 22 FR
/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHS E/Notice BEFLEEIBAICHEEBEAMEHK TS Z &, /Please contact the instructor before registration. ¥ Z/NADEHEARICEE
NFH35E. BETBHSELET,. /You will be notified in class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BESEPION - B BLMBEREENEXEN | ELRRRICESLEERNITHN
HERS
BI05318 © O O
\ = N HIEBTX RN LOMEE ©:WCME O:ME A homiE
HEE o e

REDOBE /Course Description
EEEIFRREMBOMRICFTARSEET D FUHICEL TES,
To conduct research on biopolymers and environmental materials, understanding physical properties of polymers is

extremely important.This lecture explains physical properties of polymers.
EEBBEUTOESY) THBD,

*HRETHELSIFONHORBEIIOVT, 2 FE. &R, LAOD—. HELICELTERE TS,
Studying the several basic knowledge required in industrial field such as molecular distribution, crystallization,
scattering, and rheology.

HHRIE [Textbooks
BERESTRE (B2 T2/ ) ISBN 978-4-8079-0635-2

SEEZREE®EICIF O) /References ( Available in the library: O )
B2 FOYEE, AFXEE (EEE) /Introduction to Polymer Physics (F. Tanaka) ISBN 978-4-7853-2056-0
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= 4\ =A
omDFYIER
(Introduction to Polymer Physics)

BB WA /Class schedules and Contents

1 BafEl

2 DFHOFRE

3 BEpFOaAr74FaL—>3a>
4 BHTFOAVTAX—=>32
5 FaEIRE

6 —RERIL

7 ZRESRL

8 IrvhOE—#EH%EH

9 REmME

10 FEM

11 REYH

12 EHFeHiEl | [OO4 K]
13 B TFEEEL 1 [HREEL)
14 BRFEHE N [DFE]
15 F&o

1 What is the Polymer

2 Single Chain Conformations

3 Configurations of Polymers

4 Conformations of Polymers

5 Crystalline State

6 Primary Crystallization

7 Secondary Crystallization

8 Rubber Elasticity

9 Viscoelasiticity

10 Dielectric Property

11 Interfacial Property

12 Polymer and Scattering | [Colloid]

13 Polymer and Scattering Il [Light scattering method]
14 Polymer and Scattering Ill  [Molecular weight]
15 Summary

RIEFFM D FEE  /Assessment Method
LAR—N 100%
Report 100%

ER- BRZBOANAE  /Preparation and Review
FE #8ztolcI52¢E

Good preparations for classes and reviews after classes will enhance your performance.

BiEEDEE /Remarks

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords
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oFtE LE NAAYRT I

(Computational Chemistry)

HYER EIM —tb/Kazuya UEZU / REBEE®IZER (19~ )

/Instructor

BIBER By 28 {y 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

BI05328 © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES sTRILE

REDOBE /Course Description
CR2OERREEMITH OOV —INELT, ETEITTOBENEZRKEL TVBFENMRZICLODVWTES, RRWBHELCENYT—2THD T
Gaussian 091 ZfEAL T, TOEANASFASZ (BERE(L. RBKFHE , BROSEOELVEREY ) 2BBL. BEFLRLEIKER
EREERT D,

Computational chemistry is a powerful tool that can provide increased insight and understanding of many complex topics.
The rapid advances in computer hardware and software for computational chemistry over the last decade allow
meaningful chemistry calculations to be performed on standard desktop computers. This lecture focuses on how we
utilize the advantage of molecular modeling and related computational techniques to prepare the functional materials.

FEBREIUTOEY) THB,

(1) BESEMNARE. K HELZCEIZ2EMNSAREEMZSICO2HTVWS,

(2 BVEEMRENERRD  FTEARZZAVT, IRYPEICEIIHBEERITDENTEDRIZFICOIHITVS,

@) BWRERICESVLAZNTEN  fHELFORREERL., ThEFAL THARBARICERTEZEBE2HIID2HTVS,

Aim of this lecture is to provide the specific skills and/or knowledge as listed below.

(1) High specialty knowledge/skills in Computational Chemistry.

(2) Capacity for solving the specific problems and the skills to express the knowledge for engineering/research applications of computational
chemistry.

(3) Ethically motivated professional self-regulation during the studies and practices in computational chemistry.

HHRIE [Textbooks
BHICEELAL,

Not specified.

SEEREEHEEICIF O) /References ( Available in the library: O )
EFBERICLDUFORRE AU T4 (ISBN 0-9636769-8-9 )
MEBZ-DFROT7O0—F (L) REIERBA (ISBN 978-4-8079-0508-9 )
Introduction to COMPUTATIONAL CHEMISTRY JOHN WILEY & SONS ( ISBN 978-0-4700-1187-4 )
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(Computational Chemistry)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

FTELZEOBE
EFHZEORRE —REE
JALFAVH—FERE TOELRE
Gaussian090 & f 5%
BEZE
HEERT7 7ML OER
2 FREDERTR
FRETAN
REBBETE
IRESIZVANRY NILOFH
BACERAT
NMR¥11£ 0 5 8
BEAOROEFTIL
[ AR R

Standard computational methods
Foundational principles for Quantum Mechanics
Approximate solution for the Schrédinger equation
Density Functional Theory
Software Gaussian09
Geometry optimization
Understanding the result files
Visualization of mocelular orbitals
Midterm exam
Vibrational frequencies
IR and Raman Intensity
Thermochemical analysis
NMR Shielding
Solvation models
Excited state

RAESHM D H3E  /Assessment Method

P

R(PMTARNE) 20%

FET A 30%
BRTAD & &L KR—b 50%

Exercise 20%
Midterm exam 30%
Term exam & Final report 50%

E TR
HEFEOBEHLCEROEBRERDD I, FH H#BEHHICFTSCL

Good preparations for classes and reviews to understand the theoretical approach.

ERFEDOHNE /[Preparation and Review

B LEDEE /Remarks

JA ROXOSEERBEL Sy 7Ny 7HIOAVEI1—-4,

AEBRFICETRT S,

Laptop computer with the Microsoft Windows Operating System.

To be announced in the first lecture.

HYELASOXY -

/Message from the Instructor

EMBE
NATZ AT A

HHEAENFEERETICEICLY), RRICBLSZZEREOSVEFRENEP D FREBMBENTREERZ>TVD, COBRIRY

—IIEBBIRCLET, LERREZERIDLOORIEEPLTARLL,

Chemists and chemical engineers now have an additional tool available that is complementary to traditional experimental
and theoretical techniques. So, | hope you can use the standard computational methods to deeply understand chemical

phenomena.

F—J— R /Keywords
EFF

Quantum chemistry
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oA {1 KL 5R NAAY AT L

(Biomaterials)

BHER FIB 5=/ Koji NAKAZAWA | IREBAEH T ER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHS E/Notice BEFLEEIBAICHEEBEAMEHK TS Z &, /Please contact the instructor before registration. ¥ Z/NADEHEARICEE
NFH35E. BETBHSELET,. /You will be notified in class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

OP
EETEMMME - K SLRERR N EERD ELGEEICESHAEROITEN
#HERS
BI0533S (:) (:) (:)
. Y MIEBTEXAENSOMEE O:BCME O:ME A polkE

REDOBE /Course Description

EaAMEG, ERRE BEER, ATHS, MREESLEOTATHAIVADHFILSVTIRKZENTERVWHBTHSD, KXEBEHETR., £
HHBEELTHAEhZHHOBEE ZTORE. £AMBICROS 2 RN, ESCEMBEEABTRECAIRIBICOVTEREL., £4HE0
RETPHRICABERAREZEEIDCCZIEBRET D,

Biomaterial is any substance (other than drugs) or combination of substances synthetic and natural in origin, which can be used for any period of
time, as a whole or as a system which treats, augments, or replaces any tissue, organ, or function of the body. In this lecture, we discuss the
biomaterials.

HME /Textbooks
7" > NEi# / The materials are hand out by printed matters.

SEZEREEFEEICIFE O) /References ( Available in the library: O )

HEM MEEL "THFRTAZATILTHOAZNAAITUTIL, FEE 2011F  ¥2800
ME—H- BR—Z- WRABZEE TRENAAITUTILNCRT YT NTS 2012 ¥52000

RESHE - WA /Class schedules and Contents

1 INAAIFTVTIL & I What are biomaterials ?

NAAIT VT I ORBESRMH | Necessary conditions of biomaterials
£ KBS 1 / Biocompatibility

EY RIS | Foreign matter reactions

XTI T I EEHER I Biomaterials and biological reactions
X T VT ILOFREERET / Surface design of biomaterials
T2 M B / Safety testing

£8 / Metals

9 +ZXv YR/ Ceramics

10 &% ¥/ Polymers

11 RABE S F | Composites

12 7LEV LR 1 (H#4 ) / Presentation and Discussion 1
13 FLHE L5 2 (#%%4 ) / Presentation and Discussion 2
14 #-&515 / Discussion

15 E&® /Summary

RAEEMD HE  /Assessment Method
BENERES M 30%

Active participation to the class
LAR—bK 70%
Report

W N O WDN
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o4 A Kl

(Biomaterials)

Epi- BE%FBOANAE  /Preparation and Review
FE- #8ztoIc752¢E

Good preparations for classes and reviews after classes will enhance your performance.

BELDEE /Remarks
FERASERBEAZFLTZHN, BEARFRIL LD ZBRLEN VBEThEREFTERET S,
/Official language for this subject : Japanese unless specified.

FDOftt, EE., ¥R/ To be announced in the class.

BHENSOAXYE— /Message from the Instructor
ERTNAA, HMREEREOHRICHBELTVRIZ2ER, SANFATAINAANTUTIOBRIZRITTLSEZL,
This lecture supports a student studying the field of animal cell culture, tissue engineering, and DDS.

F—7—R /Keywords
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Oi%:/x?lkﬁﬁ NAFY AT I

(Ecosystem Science)

BHER RO BB/ Akira HARAGUCHI / REBA G ITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DF
EETEPIMNNE - i EVRERRRED > KB H ELGEEICE S G RN EH
fEne
BI0522S (:) O (:)
- RS 2T e BB TE BN OBElE ©:WEE O:BE A: brmME

REDOBE /Course Description
EHEFEPHEORE, SLUCLENRERFEEYRECOMEBEZROIC, EREFNERN SERRORLPEROFEICOVTERLE
T BHIC, TEREPEKREFNrEPIIRETZECEYORELAER. BoVICHREBEPS FENZENERLYSOEY REMEAERIC
BI2WRICOVT, BFOWERRZEHTERL, I%¥- B¥ £YRLEZANGHAENSREBEEZEAET., COERTE, TR
FERBICAHDPDIBEICHL T, EREZOBRNSERERRDZI CENTEDLOSBARBRZEFIC DD L E2REBELELET,
AEZF, SERETER ) CEAEKMAEIN, ABREF2018FEEXRTHREEIATVE THEREER, LRANETY,
COBROEEBLER., UTOBEYTT,

SESEMNMAE B £ERRI/MDMDIERVEHENNECOVTERL, SEOEMSHEOERERHETCENTED RS BERET
50

BEVEEBRENERRD  ERERIEHORRABREEDLSBREN HBDDAICOVT, DAUPTIHERTES,

SWVREBRICESV-AENTEL  £REBERCESVTERREZEL<EHEL, ChEZHOWRIBFBTHEENICERTE S,

Methods for conservation and management of ecosystems based on ecological sciences will be explained with special reference to function of
population and community, interaction between chemical environments and biological function, and mutualism between species. Interaction
between biosphere and soil-hydrosphere, and interactive analysis between environment and organisms based on physiology and molecular
biology will be discussed including recent research. The aim of this lecture is to get fundamental knowledges of ecology in order to express one's
opinion for every environmental problem.

This lecture is comparable to the 'Ecosystem Management'.
The goals of this lecture are as follows:

Specialist knowledge and skills: Attendees should master theoretical analysis of ecological phenomena and find out how to apply the theory to
their specific research subject.

Advanced problem-solving and expressive abilities: Attendees are requested to explain how the individual ecological phenomena relates to their
specific research topics.

Ability to function autonomously with a solid ethical foundation: Attendees are requested to understand the bioethics properly based on the
ecological theory and to actively practice them in their research field.
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(Ecosystem Science)

HHRIE [Textbooks
$5E L £ A/ Nothing

SEEREBEFEEICE O) /References ( Available in the library: O )
BEHICEEBN L E T/ Show references within the lecture

B¥StE - WA /Class schedules and Contents
1 ERXOBE M (ERESoRR

BEBERESE (1) EFBEOBEICEITER

BEEBEESR (2) EERCHEZRETER

BELRZ (1) BE BROEFIL

BELREY (2) REQOEFI

BE4REZ (3) BRCZYF

ERER (1) TaLF—

R (2) YEER

9 ZHEMHOIBELER

10 YEEE

11 BEEXEHER

12 YERR

13 S£EROR2EFA

14 REBMAKIC KD EREREN

15 BB  EERRLICEIZEYG

O NOoO O WN

CEBEABVIEFEEEICADBEANHYET,
*REBOBAK, ERES (AVFIUREHEELL TMoodleTEE ) ICTHEBEETVE T, KE HEOBEHE. MoodleEICOKIBRLET,

1 Structure and function of ecosystems (overview)

2 Population ecology (1) Theory for population growth

3 Population ecology (2) Factors affecting population growth
4 Community ecology (1) Competition and predation

5 Community ecology (2) Mutualism

6 Community ecology (3) Resources and niche

7 Ecosystems (1) Energy flow

8 Ecosystems (2) Matter cycling

9 Index of biodiversity and theory

10 Theory of production

11 Production of population

12 Matter cycle

13 Ecosystem restoration and wise use

14 Ecosystem analysis by stable isotope analysis

15 Seminar: Presentation about ecosystem and biodiversity

Schedule and contents can be changed.

RiEFMD A% /Assessment Method
LR—K 100%
FHMEEE  BENBRZELKERLTVS L, BEARICHALTTHDICEREZTO>TVSR L, EENEREFREHTHAYRTLSHALT
WBZE, hBAESERAPTVLAR—NTHD L, ZFMEEEELET,
Report 100%
Evaluation: Lecture should be adequately summarized; discussion is sufficient; opinion should be sufficiently documented; report should be well
constructed

Ep- ERZFEDORNE /Preparation and Review
BEHYVEEA.
Not necessary
BiELDEE /Remarks
BEIEFBEAAFLOHATITVETY, EERLIIZTHEFEEN ETNEALTZOXATEBEZITVET,
Official languages for this subject are English and Japanese.
EYZE, BRCERBZNERELDIBRTIOT, ChSOEBRABEZFICHITTHVTLIEZL,
Fundamental knowledge of biology and ecology is required.
ERREBEELT, HAOHEROIAMNLZBBLTSVWTILKEEY, BROZE, BXTEALLERNZ—FLTKEEL,
You are recomemnded to check the title of every class in advance, and read again the document provided in every class.

BH. NE HF BEZEOBHAPREOREAS L, BRICBRIZBEHAE, BHRIEEZBREMoodeLICOXEBRLETOT, BENESR
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(Ecosystem Science)

B LEDEE /Remarks

D EMoodleZFERTHLSICL TS EE L,
All announcement on the lecture will appear on Moodle. Students are requested to visit Moodle course frequently.

HYELASOXYE— [Message from the Instructor
YRROREXEBICHIZEBARBICOVTERICHEFLET. Chs0ERBAREG, RETEPRERLOEBICSVTFRIXREARTT
DT, COXSBAEANDEEEZZZTVIAILR, BENICZFEIDLE2HBOLET,

Fundamental knowlegde of conservation and management of ecosystems will be explained easily. The knowledge is
necessary for practical official management of environmental management and protection.

F—"— R /Keywords
ERER- EEE- BE SRt PEEE

Ecosystem, Population, Community, Diversity, Matter production
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(Biosensor Engineering)

HYEEZ BEM BEES / Takaaki ISODA / REBEDITER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#BRs
BI0534S © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES ¥ptzov—T1%

REDOBE /Course Description
FEEERFUTOESY
HFEPEFRO LSO OERLFEMFRBEBIIODVTERTEDLSIZT S,

Attainment target is shown below :
This lecture explain an electrochemistry for measurement of biochemical
substances and the mechanism of chemical reactions.

HRIE /Textbooks
HREFENOERETHEN TS, | Atextbook is introduced at first guidance in this lecture.

sZEREEFEEICIE O) /References ( Available in the library: O )
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(Biosensor Engineering)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

10
11
12
13
14

O N OO WN =

©

10
11
12
13
14
15

|

RBEEWE PAE

iMRaeE C R RS
BEONAAE Y (1) [BEETIE]
BEEONA ALY (2) [KEERBFRE]
BEONAAEY (3) [REATSXEVHE]
BEHXEOZBREEE (1) IRTFROEHE]
EhXEOSEEEE (2) [DNA- RNADERE]
BERHXEOSEEEE (3 ) [NV fikngERE]
MEEBMEMNT (1) [728VVYITZT714—]
MEEMMANT (2) [F/0VT5714—]
EH®EMROE D IANOFRA (1) YA RNHAV]
EEHROE S VIANORA (2) (BT RTFR]
SEHROE T IANOFA (3) (4. FEZ]
FeH

Metabolism

Products and intermediates made from a metabolism

Cell function and the surface structure

Electrochemical measurement ( 1 ) [Enzyme electrode measurement]
Electrochemical measurement ( 2 ) [QCM measurement]

Electrochemical measurement ( 3 ) [SPR measurement]

The principle of sensing ( 1 ) [Peptide modification]

The principle of sensing ( 2 ) [DNA & RNA modification]

The principle of sensing ( 3 ) [Protein & Antigen modification]

Micromachining technology making of a semiconductor ( 1 ) [Photolithography]
Micromachining technology making of a semiconductor ( 2 ) [Nanolithography]
Use biomaterial for sensing ( 1 ) [Cytokine]

Use biomaterial for sensing ( 2 ) [Protein & Peptide]

Use biomaterial for sensing ( 3 ) [Cells & Tissuel

Summary

RIEFFM DA%  /Assessment Method
HRELER 90%
LAR—K 10%
Final exam 90%
Report 10%

ETTR

ERZEDOKNEA /Preparation and Review

TE BEETHICTSCL

Good preparations for classes and reviews after classes will enhance your performance.

Bi&LDEE /Remarks

HEENSOXYE— /Message from the Instructor

FBRTR. NMAEV—AEPORBEETILINOZIAASRY U2 TVRDCEHNBRTEERT, CSICHBREROEVESE, £YL
BERUCEOEREEBLEFNEVWTLES,

EMBE
NATZ AT A

You will learn at this lecture that a biosensor is composed of a function of living matters and electronics. If you would like to get more knowledge,
you had better review the foundation of the biology and the electrochemistry.

F—J— R /Keywords
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(Functional Microbiology)

BHER FHE ¥/ Hiroshi MORITA / IREBEA G T 2R (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
BI05238 © O O
- —— HIEBTX RN LOMEE ©:WCME O:ME A homiE

REDOBE /Course Description
BRRICHBTZREHE. REKEHENOMEERAICZIZIEEN S, FLEELYBEELEVEOIBECOEBHOLICEY)I>TVDED
HFEZV, ESICHIRRBOBEMENDOTRICI >TEASATVS, CORIBHENOTRHZHAICHATEIET, HRKVREBEE
ZI{T212V), BETRREEMIKRITTIVDS, ZBETRUEDORLBHEEICOVTHREZRY, BEYEEOTRZRETHHENZED

FEERRUTOBEY THS,

- BRAD SHRAMENORRE DB BEOFECODVTHATES,
- MERREHEPEDOAADYICOWTBHHATE S,

C HEMICRIREBCRICYELRBRRMICOVTHATE S,

The aim of this lecture is to functional microbiology from the viewpoint of industrial fermentation technology; microorganisms and their activities
associated with fermented food products, biocontrol science; the occurrence and activities of various spoilage and pathogenic bacteria, modern
technology for food protection such as sterilization, prevention of growth of spoilage and pathogenic bacteria, environmental microbiology;
application of microbial functions to conservation of environments.

To be able to outline the three topics shown below.

- Screening and isolation of new microorganisms

- Biogeochemical cycling with microbial function

- Bioremediation and bioconversion using microorganisms

HRBE /Textbooks
7% L/ None

SEEREEHEEICIF O) /References ( Available in the library: O )
Michael Madigan, John Martinko, David Stahl, David Clark, Brock Biology of Microorganisms (13th Edition), PEARSON Education, Inc., ISBN: 978-
0-321-73551-5, 2012
Jacquelyn G. Black, Microbiology (8th Edition), JOHN WILEY & SONS, INC., ISBN: 978-0-470-64621-2, 2013
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(Functional Microbiology)

BB WA /Class schedules and Contents
B YIMEESE L (& (B A ) / Introduction to “Functional Microbiology”

N

2 . PhEYEEE [SEYDBE] / Fermentation Technology | [Microbial Growth]

3 . AEYEERN [HEYOEBEREF] / Fermentation Technology Il [Factors Affecting Microbial Growth]
4 | PREYIEEZEN [MEMOPBERE] / Fermentation Technology Il [Isolation and Identification]
5 . W& &% / Sterilization and Disinfection

6 . J4 )L AERRAE/ Viral Infectious Disease

7 . HEYOTERA [EEEE] / Application of Microorganisms | [Brewage]

8 . HEMOITERAI [ZEBE] / Application of Microorganisms Il [Spirits]

9 . 27070A—7 /Microflora

10 . YWEBREMEY [REMBE] /Biogeochemical Cycles | [Carbon Cycle and microorganisms]
11 WEBREMEYI [EEBR] / Biogeochemical Cycles Il [Nitrogen Cycle and microorganisms]
12 .  MEBRREMEDN [FRERR] /Biogeochemical Cycles Ill  [Sulfur Cycle and microorganisms]
13 . NAAF—U A FT—= 3> | Bioaugmentation

14 . NAFAT14Z1L—>32 /Biostimulation

15 . ¥&&/Final review

RAEMD HE  /Assessment Method

488/ Examination : 70%
R/ Report:  15%
R¥EREE/ Class Participation :  15%

Epi- E%ZBOANAE  /Preparation and Review
BRETREBELVARZERY LT3 L8, BREBBIETICENRZEEZTY, BERTRICEEEIBCEICLVEREESSIIROTEL L,
Students are requested to more understand by review learning and preparation for next class.

B LDEE /Remarks
FET THEYE, EBELTVR L,
It is necessary to have already taken "microbiology" in your undergraduate program.

HUELASOXYE— [Message from the Instructor
FERICHSVT, BEYORSBHECODVTERERD, MEYEZEDLISBETEALTVWITE, RBEEPRERL. FREROZHRIC
BADINEZTIELL,
Students are requested to get the idea of how to apply microbial potential activities to fermentative production, environmental technology and
bioconversion.

F—7—R /Keywords
Fermentation, Biocontrol Science, Biogeochemical Cycles, Bioremediation, Bioconversion
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(Ecological and Environmental Physiology)

HYER A% B/ Tomonori KAWANO / IREBA G IR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

BI05248 © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE RIGIGELHETF

REDOBE /Course Description
ERAOEHOMREFZBNL. TELTHEY., BEY. REEYI TIRESBEOXANZALZRRT 2. BHICEYMFBRRCE T2EH
HWH2VEHFRANCREZHEICREFREZODAANCRBEZHMIIN L TCRIERNSERGS RCEERTORBEYBOMEERICD
WTEMRID_LZ2EEBELET S,

Data-oriented discussion on the recent research topics at biochemical, cell biological and molecular biological basis will
be brought for deepening our understanding of the plant and microbial responses to the changing environments.

HRIE  /Textbooks
BESL

N.A.

SEEZREE®EICIE O) /References ( Available in the library: O )
EHEHEET

Appropriate materials are introduced.
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(Ecological and Environmental Physiology)

BB WA /Class schedules and Contents

1 EYORESE (1> OXY>aY)

2 WEYOEER

3 WEYPOLEEF

4 REEYZERE (1) [£82H]

5 REEYRERE (2) [£8& FHFTME]
6 WEMEMEED (1) [EPEHER]
7 REMEMEEY (2) [HEVRERIN]
8 MREMERIZE (1) I[XHZXA]

9 fERRMESREE (2) [AfHEE]

10 BEFRREHE

11 REHIE

12 RERREHARTR (1) NDV—RANEFRALETLECETFTOER
13 RERREMANR (2 )NV—RAVKNEFRALETLEVETFTOER
14 BRERREARTR (3 )NV—RAVNEFALETLEVETFTOER
15 F&d

1 Plants and microorganisms (an introduction)

2 Plant Eco-Physiology (1)  [Physiological back-ground]

3 Plant Eco-Physiology (2)  [Ecological back-ground]

4 Protozoa and Environment (1) [Environmental factors affecting the microflora]
5 Protozoa and Environment (2)  [Ecotoxicity assays]

6 Plants and infectious microbes (1)  [Biological back-ground]
7 Plants and infectious microbes (2)  [Protection of plants]

8 Cellular signaling (1)  [Mechanism]

9 Cellular signaling (2)  [Control]

10 Controls in gene expression

11 Metabolic regulations

12 Video-based presentations and discussion (1)

13 Video-based presentations and discussion (2)

14 Video-based presentations and discussion (3)

15 Summary

RAESHM D H3E  /Assessment Method
L R—K50%
FRERKS50%

Reports50%
Oral presentation50%

E§l- BRFZOAAE  /Preparation and Review
FE #EE+2ICITS52E
Good preparations for classes and reviews after classes will enhance your performance.

BELEDEE /Remarks

BEEG, EYPEESE, REEYT. BREE, ARABRCE,. EEFRAGME. KFEHIHSEOSHFIIBBELTVWRZEfERELV., KER
T, FLEELIRRTBTOBERZTVET, iz, HAFRTOZEEHFLIDFELLHIBEEORTTOREEZRLET,

Students are encouraged to bring about hot discussion based on the uptodate knowledges. Upon request, lecture will be given in English. Even to
Japanese students, some tasks will be given in English.

FE B8z toICI52¢E
Good preparations for classes and reviews after classes will enhance your performance.

HUEASOXYE— [Message from the Instructor

F—7—R /Keywords
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(Special Lecture on Biosystem)

HEER #£2 IF=/Masami SHIOZAWA / SEEENEE

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#BRs
BI0500S © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE A A AT LAEEE

REDOBE /Course Description
SEME. B2 FE. HSEME, SEESMTRLE, ABLAELRTEZELSLTELIEMNBILLZLNE RRCREFTHEERETS
B, BRICABELFRV, H3VEREBHICREEZHXEIZ>IEMBICBATIHEMNSE, RROBEDICODVTENT S, ChiZky,
REIZICROSNISESEMNSARE HECHEETEZLSICAEDCLZEANENTERARETS.
This lecture introduces typical technologies to reduce environmental pollution, not to give environmental burdens or to
improve environment by using industrial materials, such as metals, polymer materials, fiber materials and various inorganic materials. The aim of
this lecture is to ensure the skills and basic knowledge required as environmental engineers/specialists.

HBE /Textbooks
TV NEZBEERKF TS
Papers will be distributed in class.
SEZEREEHEEICIE O) /References ( Available in the library: O )

PDEIZISUTHEN TS,
Texts will be introduced by the lecturer if necessary.
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ONAFAL AT LHIER

(Special Lecture on Biosystem)

BB WA /Class schedules and Contents
RELHMEO (AVIVF—>3ar)

2 RELMBO (RELHK EEf)

3 REEMBG (LCADHM)

4 RECEEBLLMPRG O (HBEOIOIFTUTIL)
5 REICEBLLEMBRGT O (£BMR)

6 REICEBLLAMBERT O (2BEHH)

7 RECEBLAMPERGT O (B2FHR)
8 REBICEEBLEMPHRT O (B2TFHE)
9 REICEBLLMBERT© (EETH)
10 RIFICEBL BT ©  (EBEAR)
11 RIBICEB L - BERET ( AR )
12 REBEICEBL EHHERET ©  (#ERR)
13 RIFICEB L = BRRE ( Z Dbt

14 RECEEBLLMBERG @ (TOMMH)
15 REWERK O

Environment and Materials @ (Orientation)

Environment and Materials ® (LCA)

Design for Materials considering Environment @ (Basic Concept)
Design for Materials considering Environment @ (Metals)
Design for Materials considering Environment ® (Metals)
Design for Materials considering Environment @ (Polymers)
Design for Materials considering Environment ® (Polymers)
Design for Materials considering Environment ® (Inorganics)

10 Design for Materials considering Environment @ (Inorganics)

11 Design for Materials considering Environment ® (Fibers)

12 Design for Materials considering Environment @ (Fibers)

13 Design for Materials considering Environment (Miscellaneous)
14 Design for Materials considering Environment @ (Miscellaneous)
15 Presentation on Research - Summary

RAESHM D H3E  /Assessment Method
REAERE (NTV—RA U NCLBDRREBEEDRE )

O ~NO D WN -

©

Report of Research (oral presentation with Power Point and submission of report)

EH- ERFEBEOHAZAR /Preparation and Review
FE- £ +HICT52L

Good preparations for classes and reviews after classes will enhance your performance.

B LEDEE /Remarks
BHE. 129 %,

RETRBLVARTZRS S, EMEGEZRAVTERE IR CEICLWEREZRDTIELL,

Appropriately directed by lecturer.
Review with appropriate text is required to understand this lecture.

HUELASOXYE— [Message from the Instructor

Environment and Materials @ (Environment and Social Care and related Laws)

EMBE
NATZ AT A

WMYERSHEE, €8, 82F. JFESEME, ST, SAPHFRBILIMNIZIR, IxLF—, B, tREBE, FEIXZESK

IChlWET, RERER, JN—TEUTOT—NYOHFEBFRORRELEIC, &A, LR—FEEROSIRELET,

This lecture concerns with metals, polymers, various inorganic materials, and fiber materials. They have been used for electronics, energy,
medical, construction, and so on. Research groups conduct research for specified themes and have a presentation for research results. In

addition, each student prepares and submits a report on the research.

F—7—R /Keywords
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N T2 AT LAES KAAS AT

(Special Seminar on Biosystem I)

BHER NAFVATLAO—REHE (cO—AR)

/Instructor

BIBER By 28 {y 21 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#BRs
BI05018 O © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE DA A2 A7 LRI

REDOBE /Course Description
HREELTHITAICE,. IRABTZELVEMAZBERENEIHBHZES L THAICERLTESSBEN BB, T TERHOMREZRN
TRRFS (WRY ) EHREBCEIBDTLET—2 3> EHRBE (BRET)) 2175,
CNSOBYWEAEBLT, 7LEYT—2a>sEFAAAYI AV ZEEHDIEEAERELT D,

The styles of this class are meeting to introduce the recent research, and presentation and discussion for current research of a student. Students
will acquire presentation and discussion abilities.

HHRIE [Textbooks
7% L /None

sZEREEFEEICIE O) /References ( Available in the library: O )
HENEEL LZEMMFE/Academic journals specified by advisors
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20l ERZBOANR

INA X2 AT LFEEEI

(Special Seminar on Biosystem I)

BB WA /Class schedules and Contents

1 MR TR
2WBRITLEYTF—aveF14RAYI I
3 Z MR
AARTLEYF—avEeEFARAAYI a2
5 AT MRS

BRI LEYFTF—avEF1RAAYIaIU3
7 FMM R
SHEITLEYFTF—arveF1RANhv>avs
9 EMMF WS

10T LEYT—avEF1ARAYS a5
11 ST M IRER6
12HETLEYT—23EF1RAY 36
13 ARSI

4RI LEYTF—aveEF1RAY VT
15FEH

Reading Academic Journals 1

Presentation and Discussion of Research 1

Reading Academic Journals 2

Presentation and Discussion of Research 2
Reading Academic Journals 3

Presentation and Discussion of Research 3

Reading Academic Journals 4

Presentation and Discussion of Research 4

9 Reading Academic Journals 5

10 Presentation and Discussion of Research 5
11 Reading Academic Journals 6

12 Presentation and Discussion of Research 6
13 Reading Academic Journals 7

14 Presentation and Discussion of Research 7
15 Summary

O N OO WN =

RAESHM D H3E  /Assessment Method

BB ZEEANDSH 50%
7Lt OFHE 50%

Active participation to the class 50%
Report 50%

/Preparation and Review
MM ERAK. TLEVERNOEFETD L,
Read scientific papers and prepare for presentation.

Bi&LDEE /Remarks

BEILEK>T, CORNBREBRAZILTRELET, AENOHE. THERXLXTSNOZ &,
According to circumstances, there is a training camp in this course.

Students who belong the group must join the training camp.

HYELASOXY E—

F—7—R /Keywords

/Message from the Instructor
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EMBE

N T2 AT LES A ASRT Ly
(Special Seminar on Biosystem Il)
BHER NAAZADATLO—AEHE (o d—AR)
/Instructor
BIBER B 28 {1 5 2% H RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
/Year of School Entrance O O O O
HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

BI05028 O © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES B F 2 A7 LRI

REDOBE /Course Description
BFOMBEBNTHHFESL (BT ) CHAREBICEIZ T LE T3> LEERNE (BRER) 2175,
CNSOEWEAZBLT, 7LEYT—230EFA1RAYI VKN ETSHD L E2EEZEHEL TS,

The styles of this class are meeting to introduce the recent research, and presentation and discussion for current research of a student.
Students will acquire presentation and discussion abilities.

HHRIE [Textbooks
7% L/ Nothing

SEEREEREICE O) [References ( Available in the library: O )
HENEEL LZEMMFE/Academic journals specified by advisors
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20l ERZBOANR

INA F2 AT LB

(Special Seminar on Biosystem Il)

BB WA /Class schedules and Contents

1 MR TR
2WBRITLEYTF—aveF14RAYI I
3 Z MR
AARTLEYF—avEeEFARAAYI a2
5 AT MRS

BRI LEYFTF—avEF1RAAYIaIU3
7 FMM R
SHEITLEYFTF—arveF1RANhv>avs
9 EMMF WS

10T LEYT—avEF1ARAYS a5
11 ST M IRER6
12HETLEYT—23EF1RAY 36
13 ARSI

4RI LEYTF—aveEF1RAY VT
15 #

Reading Academic Journals 1

Presentation and Discussion of Research 1

Reading Academic Journals 2

Presentation and Discussion of Research 2
Reading Academic Journals 3

Presentation and Discussion of Research 3

Reading Academic Journals 4

Presentation and Discussion of Research 4

9 Reading Academic Journals 5

10 Presentation and Discussion of Research 5
11 Reading Academic Journals 6

12 Presentation and Discussion of Research 6
13 Reading Academic Journals 7

14 Presentation and Discussion of Research 7
15 Summary

O N OO WN =

RAESHM D H3E  /Assessment Method

BB Z RN DS 50%
7Lt OFHE 50%

Active participation to the class 50%
Report 50%

/Preparation and Review
MM ERAK. TLEVERNOEFETD L,
Read scientific papers and prepare for presentation.

Bi&LDEE /Remarks

BEILEK>T, CORNBREBRAZILTRELET, AENOHE. THERXLXTSNOZ &,
According to circumstances, there is a training camp in this course.

Students who belong the group must join the training camp.

HYELASOXY E—

F—7—R /Keywords

/Message from the Instructor

41/ 102
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oy FHURRE Y F NAASRTFL

(Molecular and Cellular Biosciences)

HYER RE P&/ Takanori KIHARA / RE4E M IZER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE EE A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#BRs
BI05258 © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES SFHREYE

REDOBE /Course Description
PFENERHRENZ _EIZEFOMBREREGFOHETELY., ChETHICERITZICREEOHARTOD IV MPRNXERET S &N R
Hshd, CcORETER, FEBEN, BREOHETOZIIRMPHRIICOVWTHAEL., 7LEYT—2a eHBEEZBLTIZOAFORHO
MREBICOVTR<KERIBD L ZHIET,

[2EB&]
HF- FRE D TENFSLTHRENFOSIHICH VT, BEVHARZBEEBL. 2 ORME MIRELLTERRICAODBUL CHEZBRART
PHEEEZHIIOTTVS,

BIREMREES - RED D FENES LICHREDZOSFORREZERL, TCAHASBEOREZRDTHITRE- HIHZERFS, cSICH
REBEBUTBSNLEERE, X FLBET, ERICRALRERTIEDZFICDOFTVS,

BENTEN 5 FEYESLTHERBEYZOSHFICS THEBMBICHL T, AREDRFEHARECOBECETHEZEL T, BUSHEREE
HEHIoEeAHNTEDEREN D127 —2a>h%zHD,

Recent advances in molecular and cell biology area are amazed. It is required to check the recent research projects, articles, and reviews to follow
the advances. In this class, students aim at deeply understanding the advances through survey, presentation, and discussion about the recent
national projects and articles. Attainable goal of this class is that students will be able to deeply discussion on the molecular and cell biology.

Goals:
- To acquire a wide range of knowledge in the molecular and cellular biology fields, and to acquire the skills to solve the issues.
- To have the abilities to find the essential issues in the molecular and cellular biology fields and to explain and present the achievements in papers

or at conferences.
- To have the autonomy and communication skills to be able to provide appropriate solutions to various issues in the molecular and cellular biology

fields through research and collaboration with others.

HBE /Textbooks
L
Not specified.
SEEREEREICIE O) [References ( Available in the library: O )

L
Not specified.
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oy FHURRE Y F NAASRTFL

(Molecular and Cellular Biosciences)

BB WA /Class schedules and Contents
. BESE, MERXOFAE (D TFEWE)
. MRBLOABRRE (D FEPE)
MR DEE (5 TFEWHF)
.MERXORBE (D FEWF2)

. MRBLOABRRE (D FEWE2)

. MR OEE (D TFEWF2)

. MERXORPE (MEREWHE)

. MRBLOARRKRE (HHIREDE)

. IR O E (MREMF)

. MERXOBE (MARBREWF2)

. MARBLOABRRE (MHREYE2)

. HRBXOFER (MBREEYE2)
RO IIMIOVTORAE

L WHEZOS IO MIOVTOR®RE
RO I VNI OWTORE. 4

A A A A DO N U DN WN 2

ah WON-~-~O

. Guidance, Survey of 1st research article in molecular biology field

. Presentation of the 1st article

. Discussion of the 1st article

. Survey of 2nd research article in molecular biology field

. Presentation of the 2st article

. Discussion of the 2st article

. Survey of 3rd research article in cell biology field

. Presentation of the 3rd article

9. Discussion of the 3rd article

10. Survey of 4th research article in cell biology field

11. Presentation of the 4th article

12. Discussion of the 4th article

13. Research of the national projects related with cell and molecular biology
14. Presentation of the national projects related with cell and molecular biology
15. Discussion of the national projects related with cell and molecular biology, Summary

0N OB WN =

RAEEMD H3E  /Assessment Method
REREFE 100%

Presentation and discussion 100%

E§l- BRFZOAAE  /Preparation and Review
EH . BERXHAE
% HERXHAZ

Preparation: Students should survey the referenced articles.
Review: Students should survey the referenced articles.

B LDEE /Remarks

£ EE STFENE BREVFSOERNBI S CEHRIETT,
HETHY LE1-Z2FHOIBENFHYET,
REGEBE2BEANELERYET,

Students are required to follow the basic knowledge about biochemistry, molecular biology, and cell biology.

Students are required to be able to read scientific articles and reviews in English.
The class time is more than 2 hours in each time.

BHEHN,SOAYE— /Message from the Instructor

F—— R /Keywords

42/ 102
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Oiﬁiﬁ.ﬁﬂ:/ﬁﬁﬂﬂ BIBHRES AT A

(Environmental Economics)

BHER fNEE B/ Takaaki KATO / IREBAEHITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
ENY6508 © O O
- B HIEBTX RN LOMEE ©:WCME O:ME A homiE

REDOBE /Course Description
REZEZZNLEANBEZEIIOH, REBBEOINERNTOERIZKIUTHEZENE TS, 2462 2BBRET D, F—BTR., HLEHE
WICEFIMLTRLEHOIVOXFFOMNBEZFTEL LR, BREFSZOREZBZFENFTEOERIIDVTES, F-HTRE., L2 TERICED
NTLVRBREZFZEMNERENBFRICOVTZBENAN, BR, [AHT 2,

Students will acquire practical knowledge of economic modeling regarding environmental policy and management. First, various economic
methods of mitigating environmental pollutions are introduced and their relative strengths and weaknesses are discussed. Second, students are
asked to conduct their own survey of actual environmental policies and to make a presentation and discussion on those policies.

33Z B #Z Achievement targets

BEENERDSHREBABEZINM I OO EBENEEEZARNICHIIOITTVS,
BEENFLZZREBEOIMICBEAL., MEBERENRERTENTESD,
BEZHELSD) SEREBBEICODVTOERZRIZ2EREEL TV,

Understand economic and mathematical methods for analyzing environmental problems.
Capable of applying economic methods for environmental problems and identify solutions.
Eager to consider environmental problems from an economist perspective.

HBE /Textbooks
TV RNEBNT S,
Handouts are provided in each lesson
SEZEREEHEEICIF O) /References ( Available in the library: O )
A= JL—=0I>, OEY- DIT)LX(2007): VI—II2IUO0KFSE. FFEFMRL, 5400

Krugman, P. and Wells, R., Microeconomics, Worth Publishers
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(Environmental Economics)

BB WA /Class schedules and Contents
1REBEZOBE
2RBBFOETIAL (CEEBEOTEN : A )
IBREOETFTI (EEBEDTEH2 : sHAZKKIL)
4 BEFOETIL (LEOTE : BRAEAE)
5BFODETFIA (EDOTE2 : FFEHKRAIL)
6 BEDETFTIAL (B & EEFE )
7 BEOETFTIL ( HNERHE )
SIREFOME ( hFMH )
QIREBOMRE (FRHEIBERAZ/NML)
10 BEHAEESI O R (FFREREBERARNME)
11 BFHERG I OME (WHEIOEE )
12 BENF L THRES
13BHIOMERK . SEEF1ITIN—T
14 E[oMERK  ZBEF2IIN—T
15 BHoEREK  SBEFITIN—T

1 Overview of environmental economics

2 Consumer’s behavior: Utility

3 Consumer’s behavior: Utility maximization

4 Producer’s behavior: Cost and profit

5 Producer’s behavior: Profit maximization

6 Market and welfare measurement

7 Externality

8 Environmental taxation: Efficiency

9 Environmental taxation: Abatement cost reduction
10 Emissions trading: Abatement cost reduction

11 Emissions trading: Initial allocation

12 Uncertainty

13 Case study and presentation for student group 1
14 Case study and presentation for student group 2
15 Case study and presentation for student group 3

RIEFFM DA%  /Assessment Method
LR—=K- NFAD 40%
& 60%
Term paper, Mini exam 40%
Presentation 60%

Ep- ERZFEDORNE /Preparation and Review

BBRICESBENFEOMBESAICTS L. BRERICE, BEEETS 2L,

Prepare for the mathematical method to be used in the next class. Review of the contents after each class is recommended.
B LDEE /Remarks

EXNBHIEDEES,

Knowledge of elementary mathematical analysis is required.
BEOREZRTRICEBCPRENOBRICATEFREELTRUCNEERNERTIZNT, FEFFETS &,
Related literature is introduced for students’ deeper understanding.

FERASRER. RFLTD. RELLDEZEFLEN B ThE BARERET S,

The official language for this course: English

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords
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(Energy and Environmental Engineering)

HEER BRIl E$ /Atsushi FUJIYAMA [ IREBAEGITZR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ENY620S © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES IFILF—RETF

REDOBE /Course Description
REBRETOSLOOEANEZEAFZARPHAND IR —BLUOREFMBECTOHBAOLEZSRBLU BN SEBHL, BEFLICEFEFAD
OHI@REOBEICODVTOBRRRZR A4S,
Discuss the basic concept of environmental policies considering with the energy problems and environmental problems in Japan and in the world,
and consider the newborn environmental problems.

[(FEBE]
- BESEMNAE. B IXLF-—CRRCHIDBEVABREERNA DBRENCEICOTTVS,
- BUBEBRENCRRAD  IRILF—EREOHEILCOVT, 22BN BRNICEEL THRARZRRL., B20ZEX PN Z B S E
TRETHDENTES,
- BULREBBICESVLBEENTED  IRILF—CREOBMEAOBELEFYUTERBEZRSHKT. TORBEOHRCAGTRYELESZ %
FlZoWHTWa,
Specialist knowledge and skills: acquire a wide range of knowledge about energy and the environment in a systematic and comprehensive
manner.
Advanced problem-solving and expressive abilities: to be able to think about energy and environmental issues from an interdisciplinary and
multifaceted perspective, to seek solutions, and to express one's thoughts and judgments appropriately.
Ability to function autonomously with a solid ethical foundation: develop an interest in and career awareness of energy and environmental issues,
and an attitude of working to solve problems.

HRIE /Textbooks
#ICHBELE L, Not specified.

SEZEREEFEEICIE Q) /References ( Available in the library: O )
#FIZEEL %, Not specified.
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(Energy and Environmental Engineering)

RESTE- WA /Class schedules and Contents

1. ABROBE, EHH

Overview of the class
2 REBBERER? REBROMEM

What is “environmental policy”? The necessity of environmental policy.
IR R A EREBK

Sustainable society and environmental policy
4. REBEOSE

Classification of environmental policies
5 RIRME BEROEE

Review of environmental problem and policy
6. AENRELRED, SREESE

Basic Environmental Law
7. LAR—PNPERERT : B1¥

Student’s interim presentation 1: The first half
8. LAR—hHhERK2 : ¥

Student's interim presentation2: The last half
9. IXILF—RE

Energy problems
10. hRRBEE TR F—

Global issues of energy
M HEREETIRILF—

Regional issues of energy
12, BRI T B ELY) &

Approach to global warming
13. LAR—hFK 1 : AT¥

Student's final presentation 1: The first half
14 LR—RhRR2 : #¥

Student's final presentation 2: The last half
15. F£&H

Summary

RIEFFM D FEE  /Assessment Method
BB ZES I Active learning  40%
REHRNDD—72 Workinclass 30%
L 7R— N33k Report presentation  30%
EH- ERFEBEOHAZAR /Preparation and Review
LRA—RRRICHTDIIT—INBEERD,
Some home works is required for the report presentation in the class.

BELDEE /Remarks

BRIERWICHEETIOLA, BEICSUTHEN EDNET,
Lectures are basically given in Japanese, with English used when necessary.

HEENSOXYE— /Message from the Instructor

F—J— R /Keywords

44/ 102
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OIREBREEI AT LR BIBERES AT L

(Sustainable Management Systems)

HYEEZ # H# /SO Nichicho / IEEENEED

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#BRs
ENV621S © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES RIBEEY AT L

REDOBE /Course Description
REZER. tEREEOEESRELI>TVS, &<IC, . HBHE, SNERLEDLISBHALEEEROHIRRAERETILEICRG
REESFCEBLLRREERGT. BE7OEA, Y—ER, BERUAERBROTA 7HA VL EBEL LHSNEEETN BV, THEPHLND
ANDBRBLBECEBEN ROSN D, FERTE. REBEOEERTHZJO-NIIL—IIOEFPRESFEROAMKE. FHROLBEESHE
REOHEIZOVT, RENIIXV N ATAPREEESEDHLZOERERRIZOVTES,
FEBEFROESY),
- REZECHIZ»EEFECEHL TEMNA DAIEN . EERNABZE D,
- HEOFOREEBACEL T, TOREZENBILFH SOMET i RENFTEBLSICKS,
- RBEECHIZRRBICOVT, EMNEHRERKRTZEL EREL D,

Practical methods of sustainable management for environment will be explained, and are based on actual action in

companies. Students will acquire practical knowledge of environmental management.

Attainment targets are as follows:

To get the professional, creative and practical knowledge on various methods of sustainable management,

To be able to make enforcement, judgment and representation from the standpoint of environmental management to environmental issues in the

society,
To have the interest and motivation in conduction of specialized research on various issues of sustainable management.

HHRIE [Textbooks
BRERICTVNEERAT S,
Distribute printing

SEZEREEFEEICIE Q) /References ( Available in the library: O )
ZWHBHOT, REPICEN TS,

Introduce in lecture
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OIRIEBEBRE ST AT LA
(Sustainable Management Systems)

BB WA /Class schedules and Contents
1 BENZXIAVNEREER
2 EORBIZXIAVNOEHREER
3 RESHOEREER
4 REFREOEHREER
5 BESNIOEREER
6 REBRMNTOEREER
7 RBURVEVRIIZRIAUN
8 THHEBORENZXIAVKN
9 NGO: NPOEREBIYXZRI AN
10 BREFMEEERENDER
11 REBFRLBENER
12 REYZIAVRNEREEDXRR
13 LER—KEERO
14 LER—KRERO
15 F&o

Overview of sustainable management for environment
Environmental management system

Environmental accounting

Environmental reporting

Environmental labeling

Environmental rating

Environmental risk and risk management
Environmental management for social sector
Environmental management of NGO/NPO

10 Environmental evaluation and decision making

11 Environmental policy and economical methods

12 Environmental management and environmental business
13 Presentation of short research by students #1

14 Presentation of short research by students #2

15 Review

RIEFFM D FEE  /Assessment Method
BENZRESMN 50%
LR—K 50%
Active learning 50%
Report of short research 50%

O N OO WN =

©

Ep- ERZFEDORNE /Preparation and Review
HEOERICHEYL, FB: BRLCHZEIESI L,
Follow teacher's instruction, and make efforts on class preparation and brush-up by yourself.

BELEDEE /Remarks
HEBICIDZFFEEN VL, HELCAERBTOREETS,.

This subject is taught in a bilingual style. Official language for this subject is both English and Japanese.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords
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CRHEES AT LM

(Environmental Information Technology and Computer Simulation)

HYEEZ E 24t/ URANISHI Katsushige / BREBA S TER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
ENY610S © O O
- BBERS 2 7 L HIEBTX RN LOMEE ©:WCME O:ME A homiE

REDOBE /Course Description
LEENERERRELE, BB LHORET-RUL I FAPREERS AT ARKES S, BETLAXY MNCAVS WD RENEHE
BWZ1L—2a vHEMOF . REFETEEORHZBEL TEETS, RROEBETHVSKAHER OIS LZAVEEELITSC
ET. BATLAXY NEHCEDD RO AR RHEEETH LA RELOBRTS S,

Students will acquire technological knowledge of environmental monitoring and environmental information system for a

large area environmental management. Also, various computer simulation methods for environmental assessment are

introduced by the case study of actual environmental assessment. The goal of this class is to acquire practical knowledge and skills related to
environmental assessment technology by conducting exercises using computer programs used in actual work.

FEAR

- BESEMNAE. Kk RE
- BLEBEBRREDERAD R
FTES,

- BWVMREBRICESVEBENTED BEIBTANOBELEFTUTEREREHRT. hOBBEEHIL Bl SREMBEOERICEHRTEZ L
2E2HIIO2FTVS,

FETMICEI2EMANEAERS L CTIMEMERENICHICOFTVS,
BEEIMICOVT, HAEN., RENICEEL THARERRL, BAOEXAXHUHERENICRRATD L

Attainment target

- Specialist knowledge and skills: to acquire comprehensive expertise and assessment techniques for environmental impact assessment.

- Advanced problem-solving and expressive abilities: to be able to think comprehensively and logically about environmental impact assessment,
to seek solutions, and to express one's thoughts and judgments logically.

- Ability to function autonomously with a solid ethical foundation: maintain an interest and career awareness in the environmental field, and
develop an attitude to contribute to the solution of environmental problems in cooperation with other organizations.

HRIE [Textbooks
BRENEBRAT .

The releated references will be distiributed.

sZEREEFEEICIE O) /References ( Available in the library: O )
BREETRT %,

Useful references will be suggested ,if necessary.
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OIRIBIEHS AT LR BEARY AT L

(Environmental Information Technology and Computer Simulation)

BB WA /Class schedules and Contents
1 #BE
RETEAXY N HIERERER
RETEAX NTOREEES ®
HIIREEROFEREK (F1¥)
HIEIREFROFERSEK (K¥)
RET_XVIFHE
REBEEBOEAS [T+ v /NARE]
REBHRATLAORFREREK (51¥)
9 REBHATLORPFAERE (RE)
10 REFETFAHOERNSZE [AKRFR]
11 REFETIHOEARNSZE [KE., Toft]
12 2Za1L—>aviER [KRFBFRYEILEK]

oO~NOoO O, WN

I
II

13 Za1L—>3a EE [&F&NE]
14 Za1L—2a RBEREK (%)
15 ZaL—2a v FERER (&%)

1 Overview of environmental information technology

2 Environmental assessment act, Local environmental information

3 Environmental consideration actions in environmental impact assessment

4 Student Presentation of local environmental information (first half)

5 Student Presentation of local environmental information (second half)

6 Environmental monitoring methods

7 Specific examples of environmental consideration [Eco-campus tour]

8 Student Presentation of case study on environmental information system (first half)
9 Student Presentation of case study on environmental information system (second half)
10 Basic method of environmental impact prediction [Air pollution]

11 Basic method of environmental impact prediction [Water quality, etc.]

12 Computer simulation exercise [Diffusion of air pollutants]

13 Computer simulation exercise [Thermo-fluid dynamics]

14 Student Presentation of case study on computer simulation (first half)

15 Student Presentation of case study on computer simulation (second half)

RAESHM D H3E  /Assessment Method

FERRK 80%
REA OB K ES 20%

Student Presentations 80%
Active learning 20%

E§l- BRFZOAAE  /Preparation and Review
BEAERPSZEREETHRATERITD L,
Read and understand all handouts and reference materials.
FEAERREIBRENATOEEREZRZSICITS 2L,

Survey for the case study presentation should be done extensively outside the class.

BiEEDEE /Remarks
SEAMNTREERBEHEENDSEXMETFHHEMITDINT, BAFL TREICBAD L,

Prepare for the lecture by reading references such as Environmental Consideration Policy of Kitakyushu city provided in advance.

BHEEASOXYE— [/Message from the Instructor
RECEDZBERPEHERMCARAVELZRS, BRNICEBT TS &,
Have a strong interest in environment-related information and information technology, and bewilling to study.
F—7—R /Keywords
RETEAXVN X221l —>3ViEE
Environmental impact assessment, Computer simulation exercise
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oFMIREFTM - FiEGH BAERS 7L

(Urban Environmental Assessment and Planning)

HYER WA Z /Toru MATSUMOTO / BB i 52 it

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ENV622S © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE EHERIEFHE - STés

REDOBE /Course Description
REFEOEECHVTR., SHRERRFRETICHERETML ., FRkEFALLLT, BYsEDa>erhlEZ2HELSFTUA, 707
TLERTIZHBEN HD. TOLD, FFROZFLER. TLHETREFIPZEANEL T, RBEEREREMEFE (LCA, XFTU7IL70O
—o. REEFRHEE ) OBRNEBZEET., £, SEREHEORZTIC. TORREHEBRIIOVWTOHL, TITHREEEH
BZFRFE, BELFEZOAFILEZHIINTS,
Students will acquire practical knowledge of environmental assessment and planning methods for urban environmental control. First, various
environmental assessment methods such as indicators, LCA and MFA are introduced and their relative strengths and weaknesses are discussed.
Second, future forecasting and optimization methods based on the case studies are introduced.

HERE

- BESEMNARE- K FTRFHEOERLZIRETMIE, BEREFECSVT, EFINA DAEN- ERNABZBEETS.

- BUVBEERRENCRRED  REOBTREFMBEICTHITZEHIC. BENOESTREIEOHFTREBBELCLEVEFZE > THEICTLT
BLENTERBEHEHMAZEZIZDOTS,

- BVAREBERICESVLBEENTE D  #FHREMBCEHLZER. IXILF—&. BFHOREONT VAR LTHELERS, BELAHREE
ERITIEREFICOITB,

Attainment target

- Specialist knowledge and skills: acquire specialized, creative, and practical knowledge in the field of environmental evaluation and decision-
making methods that are the basis of urban environmental planning.

- Advanced problem-solving and expressive abilities: in order to deal with actual urban environmental problems, acquire the thinking ability and
judgment ability to deal with the problems from a broad perspective not only in Japan but also in developing countries.

- Ability to function autonomously with a solid ethical foundation: acquire the motivation to practice advanced study while being interested in the
balance between urban environmental issues and urban development.

HME  /Textbooks
FICEDHEL
T. E. Graedel and B.R. Allenby, Industrial Ecology, Prentice Hall

SEZREE®EICIE O) /References ( Available in the library: O )
ARBFEE TERAGATEFEOBBAE, RRELR. /2K (BBNIETRTS)
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ORI IRIEFIAM - FTIEIFR

(Urban Environmental Assessment and Planning)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

ABEBORREEFHEREESR BRRERORRER]
ABFBOREEFERRER [REERORFNBDA]

REFFMO =H OYWFEFZE [NTUTIL70-54]

REFAAEO O OMWFTEFE [SA 74 LTEAXY O ERE]
RRAMO LS OMWFTEFE [SAT7H A LT EAXD OS]
REFAMO - ORFNFTMFZE [REZFFTMOER]

REFMEO - DEFNTMF L [RITEAL, ARZYOTTO-F]
BRIRFRME O 7= ORFOFMFE HRBFHEE]
REFEOLHORRFUFEERENLFE FRFRI]
REFEOLHOFRTFYUF LR HBBENCFE [BEL]
REFAEOLOOFRFYAFRERBENCFE RETEAXD K]
RETEOEHTR [RELED SDHE]
REFEOEHMRE [ZHEHD S OHE]
REFEOEHTMR [ZHED S OHRE]

TED

1 Environmental load & indicators of human activities (background)
2 Environmental load & indicators of human activities (new development)
3 Environmental evaluation methods in physical aspects (MFA)

4 Environmental evaluation methods in physical aspects (basic concept of LCA)

5 Environmental evaluation methods in physical aspects (application of LCA)
6 Environmental evaluation methods in economic aspects (basic concept)

7 Environmental evaluation methods in economic aspects (TCM, HA)

8 Environmental evaluation methods in economic aspects (CVM)

9 Future forecast & optimization for environmental planning (future forecasting)

10 Future forecast & optimization for environmental planning (optimization)
11 Future forecast & optimization for environmental planning (EIA, SEA)
12 Case study of environmental planning (student presentation)

13 Case study of environmental planning (student presentation)

14 Case study of environmental planning (student presentation)

15 Review

RAESHM D H3E  /Assessment Method
BEENEESN 20%

BHIK- FR 40% X2EIERZZTNZEX, BOBHRECERLSEZETS

HARLAKR—N 40%

Positive participation 20%
Case study & Discussion 40%
Final report 40%

=80

ERFENOHNE /Preparation and Review

BENEBETHERTILSBROBETILEDD &,

Students have to review the lessons for their deeper understanding.
B LDEE /Remarks

BEBILETRT S

To be noticed before each class.

BETEALCLEZEBLT, HATRETVR ZLEEZBO TS EETWY, ThELAR—FMREEBEIZLET,
The term paper of this course requires students apply the knowledge from the class to understand actual social issues.

BHEN,SOAYE— /Message from the Instructor
BRFTER. B, BAf. ESEN, ABERROERLVRRORRZBETLOOFENREATY, #RREBKCSVWTIBHZEDK
SCHRBHZVEBEBELTVA, ZOLEHOY—ILEZFVET,
Environmental planning is a approach for the national/local government and the enterprise to aim at the achievement of the desired relationship of
human and the environment. Students will learn that the tool to evaluate and to plan how to form or to restructure the urban area in this global
environment era.

F—— R /Keywords

47/ 102
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OFMT A RERER BEARY AT L

(Theory and Progress of Sustainable Development)

BHER =% 182/ MIYAKE Hiroyuki/ SFE #5860

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHS E/Notice RFEMRFETT. /Biennialclass. YTNADTRABICEEN HSHE. BRETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ENY5108 © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE e olac s Em

REDOBE /Course Description

21BICAY) . JO-NVE—2 IV 0SS BBMLAEHERICKY), HRELEFEERBREIRICEBALTETVS, LAL. TORER
B, HtLoRBEPREBAEOBAZARICEATIC. AEEIM U TETVIBETHIBEARBEOEEEMUTVS, EF TR, SDGsH
2030FZ BEFEL T, £EE, MEEPHRZELEC L > TEREABZGAE, $IKRE, LV TRABLELFBHETRIERTEDATVS
o ARETWE, TEHEPERLEICE > THERAREFMAZEATVELV, BEENEORSBHABFREICHY) . ENOKSICSDCsE K
THESNTVEDHEEEALEBRIZHET, BELEMNAE. KEIfrBEEh, HHOSDCsEZMRTINEREIOES, SICRENE
RETD N ROSNDB,

This century is more speeding up its pace of globalization in which the developing countries have been getting rapid economic growth. But social
problems and environmental problems have not be sincerely focused on. The way was similar to one of developed countries where much pollution
was generated so that many victims appeared. In front of huge power of government and enterprises, people of developing countries could not
fight against the powers. Recently, SDGs is focused to save the earth by many countries. In this class, we learn Sustainable Development and
SDGs.

FEAR

- BESEMNAH- Bk SEFMBEACLTERTZLOICL4ER, RLEORXESBONHAZEET S,

- BLEBEBREDERED  REEORBFRRICHSREZETAZICHDZEQOE L TRADZENTES,

- BUVREBRICESVEERNTEN  REECHSTAREN S2NREORRCMVECEIANEERELODIENTES,

Attainment target

- Specialist knowledge and skills: to acquire knowledge in the field of development of developing countries necessary for advanced professionals.
- Advanced problem-solving and expressive abilities: to be able to understand issues related to economic development in developing countries by
putting them in the context of oneself.

- Ability to function autonomously with a solid ethical foundation: be willing to take the initiative in solving environmental and social problems in
developing countries.

HHKIE [Textbooks
*FEHT— THAREN S KD ELERE~TOTHEORLERNEBG, BAENE,. 2017F, 2750H

SEEZREEHEICIE O) /References ( Available in the library: O )
CRERE TTOTHTORRER ~ TEORERE) OBSEZERADA A FTIXLs BESBRFHRS, 2750
* |dakwo, Anne, "17 Stories of the SDGs ( English Edition)" kinde ver. Amazon Service International Inc.,2016
*ZEEZ TREBLEOBTRE~NVISTF1- 40 HEAUESELOFR BAEE. 20085F, 4180H
*ERRA TTOTORRRE ~T—XAHANTAL OIAER FLFE. 20205, 968M

48/ 102



EMRE
OFMT A RERER BEARY AT L

(Theory and Progress of Sustainable Development)

RESTE- WA  /Class schedules and Contents
F1E FEHOZAOEEXR~BEIATORBRITEOES
#oE THRZRLIEOHBARE~NCIST1- 851 BHETHESHELO0OFR 0%F
#36 THARELEOBHRE~NISTFI1- 45 BHEAEESEEOFRL OFFH
F4E BIEDSDGS OEHIRRIC DWW T  "17 Stories of the SDGs ( English Edition)" 1 D FE & &R
5@  "17 Stories of the SDGs ( English Edition)"2M ¥ % & &
#%6[E  "17 Stories of the SDGs ( English Edition)"3M ¥k & &
7B "7 Stories of the SDGs ( English Edition)"4 D 3k & &
%8| Fihig X E TNHSDGSsDBEN
$oE THLARENSHIRLEREK~TITHNEOHATRNE G OD—0> 3y JTHEE 1
F10E THARAENSHDIRLERAR~TITHNEOHALTRNRG. OD—U>a vy THOEE 2
B11E THABENSHKIELERR~TITOHEOHLERNRG 07— 02 3y THOFHEEE3
#12E PO THHTORRENE~ "EORERE) OBMEEERZHAAFTIXLs OFE1
130 TTIOTHBHORREE~ "EOREFRE) OBMSELEABA(FTI XLy OFF2
#14E fBARZEREREOHRE R
$15E FEoH

. Presentation of each person's ideas - current concepts of sustainability

. Study on "Urban Environment in Developing Countries - Dhaka, Bangladesh The Quest for a Sustainable Society"

. Study on "Urban Environment in Developing Countries - Dhaka, Bangladesh The Quest for a Sustainable Society"

. The recent progress of the SDGs. Presentation and discussion of "17 Stories of the SDGs (English Edition) 1"

. Presentation and discussion of "17 Stories of the SDGs (English Edition) 2"

. Presentation and discussion of "17 Stories of the SDGs (English Edition) 3"

. Presentation and discussion of "17 Stories of the SDGs (English Edition) 4"

. Introduction of the SDGs in each region and country

. Workshop-based learning1 on "Development in Developing Countries through Social Surveys: Realities of Social Transformation in Six Asian
Countries"

10. Workshop-based learning2 on "Development in Developing Countries through Social Surveys: Realities of Social Transformation in Six Asian
Countries"

11. Workshop-based Preliminary Study 3 on "Development of Developing Countries through Social Research. The Reality of Social
Transformation in Six Asian Countries"

12. Study1 on "Growth Strategies for Asian Cities: Dynamism Changing the Concept of National Economic Development"

13. Study2 on "Growth Strategies for Asian Cities: Dynamism Changing the Concept of National Economic Development"

14. Research and exchange with graduate schools of other universities

15. Summary

RIEFHB DA% /Assessment Method
BB RES I Active learning 40%
L 7R— N Report 40%
/NR & Small assignments 20%

©O© oo ~NO O~ WN -

{—1. LR=b, PREOKRRH, BECReAESMLTLWEVEEZLL, #7,
Failure to submit reports or small assignments, or little or no participation in class, will result in a negative grade.

Efl- BHRFZOAAE /Preparation and Review

BELEHERNERZISBTERICRATET, RRICESML, RTERR, HORIATEYPRKERZDICEILTD, BILE, MNREORHERYD
é o

Be sure to read the assigned textbook in advance and participate in the presentation. After the lecture, look at things and phenomena from
different perspectives and think about them. In addition, students may be required to submit small assignments.

BiEEDEE /Remarks

HUEASOXYE— [Message from the Instructor
ERRBEIZBORERSZE, BRERVCET, 2FELTETELL,
| hope students of graduate school are encouraged to go abroad and challenge for anything.
F—J— R /Keywords

RRgLE, £EE, H2BE, REBE. SDGsN17EE
Developing countries, developed countries, social issues, environmental issues, 17 goals of SDGs
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of@FRAVEFE

(Environmental Pollution

BYEER

/Instructor

BIBER
/Year

RRALERE

/Year of School Entrance

e EE
/Department

XBHS t/Notice FEFFEZHRTT, /Intensive course

and Health Risks )

PO B/ Takaaki KATO / BBEGTEH (19~ ), 5

RA  F /Kimiko HARAGUCHI / 3EE B8R

EMBE
RGBS AT A

E¥ / Chang-Jin MA / SEEENFEED

B 28 {y 21 138 RERRE EE A
/Credits /Semester /Class Format /Class
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

©O]O0[0O|O0

LER] ERUCEDATAD-A, NAADATAD A, BREBIATAD X, BHS AT LO—R, BET
WA DR, FHERBNEI -, BEYATAI—A

class if there are any changes to the syllabus.

ExTIFoNE FUESHMICEITEEEN (FEPETRICHICMHITEEEN) 1.

/ Competence Defined in “Diploma Policy” (Competence

SONADRBENBILEEN HDHE. RETHHSELET. /You will be notified in

IEEE

Students Attain by Course Completion), Specific Tarzets in Focus

REDOBE /Course Description

REBECRRVAVOBRICOVTRRNBZESZEMY LT, MEOCHEMZRIZ LOOERETLOLO ORKM- BRICOVWTES, 17
B, ©¥RERE, £, RESBOMREBLLTOBEDICFAIARBABEZ/TRBEEICCZANE TS,

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
ENY5208 © O O
- P HIEBTX RN LOMEE ©:WCME O:ME A homiE

Participants of this course will acquire theoretical and practical knowledge of understanding and mitigating health problems related to
environmental pollutions. Targets of this course are government officials, environmental practitioners in firms, and environmental researchers.

23 B 2 Achievement targets
DRAIDTEAXV M, 8L, HANFTVACETIHSZERBICHCO2HTVS,
DAV ZEUESERBRICESHRINED, RENICERTES,
DAVICHTREENERLEZER, BADLZMETIEREAL TV,
Understand economic and mathematical methods for analyzing environmental problems.
Capable of applying economic methods for environmental problems and identify solutions.
Eager to consider environmental problems from an economist perspective.

HHRIE [Textbooks
Ak W S N T i

Handouts are prepared by lecturers.

sZEREEFEEICIE O) /References ( Available in the library: O )

Maude Barlow , "Blue Covenant: The Global Water Crisis and the Coming Battle for the Right to Water , "
The New Press , New York , USA.
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EMBE

oI AV E BIBERES AT L

(Environmental Pollution and Health Risks )

BB WA /Class schedules and Contents
1AM A, VA BEEEH
2EF, IXRILF—., TLTFSR
SIRBERBEE ODEEM
4 RRFBRERBRERY
5 BB EMROFERMELREY R
6 ENERFREREAY
7 TEFEREREURY
8ERNSHETFTD
9 BAMKEEHE
10 kI & KEKE
11 KB L3RR IBHERR
12 ERRIKE B
13 FERRFE
14 ZERREY
15 BV AV EBER

1 Introduction and risk case example
2 Life, energy and pollution

3 Links between environment & health
4 Air pollution & health risk

5 Air pollutants derived from automobile and their health risk
6 Indoor air pollution & health risk

7 Land pollution & health risk

8 Protecting our bodies from pollution
9 Overview of Japan's waterworks

10 Water purification and water quality
11 Water purification and facilities

12 Practice of water quality tests

13 Student presentation (group 1)

14 Student presentation (group 2)

15 Policy and health risk

RAESHM D H3E  /Assessment Method

BENGRESMERRK 40%
TEE(LAR—BN) 60%

Active learning and presentation 40%
Assignments 60%

E§l- BRFZOAAE  /Preparation and Review
BBICESRENFEOEBLZBAICTO L, BREICE, EBZ2T>2¢&,
Prepare for the scientific method to be used in the next class. Review of the contents after each class is recommended.

BELEDEE /Remarks

ERBHNBEEHEET S,
FEATHERFTLIS (RBLLIZEFLEENIVEVEERALFFLIZ LN HS ),
EAMNETLOREEY - KRBHERODRFEZTSBEIHD, TOBEOREBE, REBIZBENEEBELTS,

Active participation in discussions is highly valued.

The official language is English.
Study visits to waste/water treatment facilities in or near Kitakyushu may be included. Transportation fees are payable by students.

HUEASOXYE— [Message from the Instructor

F—7—R /Keywords
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ra smae
AR w274

(Advanced Fluid Mechanics)

HEER R T —HB/ Shinichiro NAKAO / ##> A7 ATEHR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEPICIAE - Bt EORERREEN EXRD ELRERICESL A RNITEN
#B5S
MEC540S © JAN
- NN HIBETEBEN L OBENE ©:WHE O:MhE A: voBiE

REDOBE /Course Description

‘Compressibility’ is especially noticeable in high-speed gas flows observed in high-speed fluid machineries, for example turbo and ram jet engines,
steam turbines, supersonic nozzles and gas pipelines etc. Therefore, the flow analysis taken account into compressibility is essential for
investigating the flow in these fluid machineries. In class, the analysis method of compressible flows and the phenomena caused by
compressibility are learned.

The abilities and objectives to be obtained in this lecture are as follows .
-Advanced specialized knowledge and skills:

To acquire basic knowledge on compressible fluid mechanics.

-Advanced problem solving and expression skills

To acquire the ability to independently investigate and summarize a given problem.

RECEEZLOREEZ "EMME. VS  ERERECKEOEERNCSVTEEFLCLRNQS  GEF , 2—ARDIY RIVIY  BRE2—KE
L JANRTF AT A HARERBZEOABREOETELICHL , TEMEM 2ZBLERNOBMABEFRIREZ2>TETVS . F
BETR  ERURIhOBIFEEZZSEEEIC, TEHEME CERUVLRSBARIIOVTEREZRDS .

TRETHES TS TRURSHHICS TN (FENMBTRIEECHTZHN ). . FEEE, &
UToBYICEYERT .

BESEMAR- K EMEREIZCEI2ERNBEZHEETS .

BVEEBRENEREAD  EASAEREICOVT, HMAICHEL, FLOIENEHIIFHTS .

HRIE  /Textbooks

The materials will be distributed and announced in class.
BRERERICEMAELRFTFIAEhET .

SEEREEHEEICIF O) /References ( Available in the library: O )
To be announced in class.

REPICEEBNTS .
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(Advanced Fluid Mechanics)

BB WA /Class schedules and Contents

1 Introduction

Conservation laws

Continuity and momentum equation
Steady flow energy equation

Use of the one-dimensional flow equations
Isentropic flow in a streamtube

Speed of sound and Mach wave
Presentation 1

9 One-dimensional isentropic flow

10 Stagnation condition

11 Shock wave

12 Stationary normal shock wave

13 Normal shock wave relations in terms of Mach number
14 The Pitot tube in supersonic flow

15 Presentation 2

RAEMD HE  /Assessment Method

Presentation 60%
Reports 40%

oO~NOoO O, WN

35k 60%
LR—b 40%
Ep- BRZEDORNE /Preparation and Review
Olt is desirable to do preparations for lessons and a review.
FEEBZETOLSICLTTREL .
BELDEE /Remarks

OKnowledge of fluid dynamics, fluid machinery and thermodynamics are needed for this course. Students who has never audited course in “Fluid

dynamics |, Fluid dynamics Il, Fluid machinery and Thermodynamics” can not attend this course. Students must audit course in “Fluid dynamics |,

Fluid dynamics Il, Fluid machinery and Thermodynamics” first, before attending this course.

RELE , RAEES LCRDZOMBIVETY . "REDZ, REDZN , REEHS ICRLZ ) 2XZBOZEFEBEFTITY . £
TRAEDE, REDZFN , REBBELOCRNF ) STHEE , FBREZIBEILEE L.

HEEANSOXYE— /Message from the Instructor

F—— R /Keywords

Aerodynamics, fluid dynamics, thermodynamics, compressible flows, speed of sound, Mach number, shock wave

50/ 102



s ptEA wAIN B
IR T Z45W WS 2T L

(Advanced Combustion Theory)

HEER F ER /Sadami YOSHIYAMA / ##> AT LATZER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#BRs
MEC5518 © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE BT

REDOBE /Course Description
FEAE  MBRIZICEIZICANEABESFICOHTVS, REIZICEETDIRBAICOVTHENICEEL, XREITHDHEFIIOHTVD
o MEIFIIEETHIFRBEICNL TEANICITHTERIRZEZHIIDHTVS,

ERTETABEPRARRTE , MRBRIORN , LFERE , ARG EDFHAFFARTHS . L—FFREEDHFL VEHAED SRR
OFFREZERL , TOFRAFTECODVTEETS  ABREZBLU T, TRTXLBFANUFEZASHEL., TOREZEHL, BSOWMRICH
RATERRNERICOTS,

The goals of this course are to acquire (1) the practical knowledge, (2) the logical thinking and expressive abilities, (3) the posture which come into
action independently to the problems related to combustion engineering.

In heat power engines and combustion devices, gas flow, species concentration and flame front in the combustion chamber must be measured
during the combustion process. In the class the traditional or new techniques for measuring these properties will be introduced and discussed. The
objective of this class is to obtain the ability to investigate the new measuring technique, to understand the principle of measurement, and to use
them for your own research.

HHKIE [Textbooks
BEONRIZETRTS .
To be announced in class
sZEREEFEEICIE O) /References ( Available in the library: O )
RECBVTHEHEERTS .
To be announced in class

51/ 102



i 4, =4,
BB T F 455
(Advanced Combustion Theory)

BB WA /Class schedules and Contents
BLE e
Aot BBREST, LY RYTSHREFEL)
KEOFHR (AFVER,Z1AV—L2VE, L—HYNEITFTT1EBLE)
BEOFHE  ( FARIGE , LIFELRLE)
ORI FDA ERFBEANLDT S0 RILEN
FHRIBI FTD2 A AVERICEKDRELHORER
KB (LY RYTFSREFICKDHARBRENRE ) HFF: FAIHEZ—2K
KRB (LY RYTSHREFICKZERREFORE ) BAF: s E2—28K
B¥OEED (LRA—NOZEREETLEY)
. PRHEBEIC B (T2 MEEETR ( PVEER , RRPEERE , RREADE )
. PRI & (T2 RBEETR ( BRAERMT , BEX)
CRBUN(ARBEOMEERR ) BT SHRERR2E
CRBIV (ARBBEOBRERE ) BT SHRERBRR2KE
.LR—hOZRH
L FED

A A A A DO N U DN WN 2

asr WON -~ O -

1. Course overview
2. Measurement of gas flow (HWA, LDA, PIV, etc.)
3. Measurement of flame front (lon current, Schlieren method, etc.)
4. Measurement of concentration (IR, LIF, etc.)
5. Example 1: Fractal analysis of turbulent premixed flames
6. Example 2: Development of combustion sensors using ion current
7. Experiment1 [ Measurement of disk speed using LDA ]
8. Experiment2 [ Measurement of gas flow using LDA ]
9. First report and short presentation
10. Combustion Measurements in Internal Combustion Engines
(PV-diagram, Indicated Mean Effective Pressure, Thermal Efficiency)
11. Combustion Measurements in Internal Combustion Engines
(Thermal Analysis of Heat Release and Heat Loss)
12. Experiment 3 [ Test of power performance of internal combustion engine ]
13. Experiment 4 [ Measurement of In-cylinder pressure in internal combustion engine ]
14. 2nd report
15. Summary

RAEEMD H3E  /Assessment Method

LR—K2E 100%
Two reports 100%

Ep- ERZFEDORNE /Preparation and Review
BRICREIS  BHFRENEFELTHLL .
% ERCHEITIXRMEERAEL , FeHTHLZ L.
T, RRBRERT S BEYICHENL  BMEBCEEHD L.
TLETEERERT > EHNBX S LEROBNMAENFEREREEICRMEED & .
Recommended to have reviewed Combustion Engineering and Thermodynamics before a lecture.
To be announced in class.

B LDEE /Remarks

BAFCRRTIFZEBELTHEZL .

BEETEEETV , BXOAREREBEIR L .

Recommended to have mastered Thermodynamics and Combustion Engineering.
Recommended to practice by yourself after a lecture.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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(Advanced Optical Diagnostics for Compressible Flows)

BHER EE2 &M/ Yoshiaki MIYAZATO / > AT ATZER (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

OP
EETEMMME - K SLRERR N EERD ELGEEICESHAEROITEN
#HERS
MEC541S (:)
- R HITETXBENSOMEN ©@:BEE O:MEE A: omE

REDOBE /Course Description
It has been widely recognized that the schlieren technique is one of the most useful method to visualize the density gradients in a transparent
medium. One of the most popular applications is in the experimental study of supersonic flows because of its simple optical arrangement with a
high degree of resolution and ability to easily observe such structures as shock waves, Prandtl-Meyer compression and expansion fans in
supersonic jet flows. Also, this method for flow visualization does not require the introduction of additives into the flow field and is capable of
providing useful qualitative information on the variations in fluid density, temperature, and static pressure. The purpose of this course is to provide
students with a clear explanation of the physical phenomena encountered in compressible flows, to develop and understand optical measurements
of compressible flows. Students learn the basics of quantitative flow visualization including rainbow schlieren deflectometry, Mach-Zehnder
interferometers, and Twyman-Green interferometers, and so on.

The abilities and objectives to be obtained in this lecture are as follows .
-Advanced specialized knowledge and skills:
To acquire specialized knowledge of optics and techniques for optical measurement of compressible fluids.

HHKIE [Textbooks
To be announced in class.

SEEREEFEEICIE Q) /References ( Available in the library: O )
To be announced in class.

BB WA /Class schedules and Contents

Guidance

Introduction to compressible flows

Laval nozzle flows and supersonic jets

Geometrical optics and wave optics

Shadowgraph techniges

Grey scale schlieren and color schlieren techniques
Laser interferometry

Rainbow schlieren deflectometry

Application of optical techniques for compressible flows
Academic presentation on flow visualization Part 1
Academic presentation on flow visualization Part 2
Academic presentation on flow visualization Part 3
Academic presentation on flow visualization Part 4
Academic presentation on flow visualization Part 5
Academic presentation on flow visualization Part 6

O ~NO O WN =

_ A A A A A
a b wOWwN-20©
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(Advanced Optical Diagnostics for Compressible Flows)

BAESFM D 3% /Assessment Method
Reports and excercies 100%

Ep- ERZFEDORNE /Preparation and Review
To be announced in class.

B LEDEE /Remarks

Knowledge of compressible fluid dynamics is needed for this course.

Students who has never audited course in “Advanced Fluid Mechanics" can not attend this course.
Students must audit course in “Advanced Fluid Mechanics” first, before attending this course.

It is desirable for there to be fundamental knowledge about geometrical optics.

The contents of the syllabus may change depending on the progress and understanding of the lecture.

HYENSOXYHE— [Message from the Instructor
As for the student attending a lecture of this course, it is raised reading and understanding ability of specialty English.

F—"— R /Keywords
geometrical optics, optical measurements, schlieren techniques, fluid mechanics, compressible flows.
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(Advanced Heat Transfer)

BHER H L &— /Koichi INOUE / W2 A7 AT ZEHR (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

MEC5528 © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE TS

REDOBE /Course Description
ERFROEPHICOVTHMAEET I LLEIL, BFORERMORRRRICOVTHE: RRETS .
Practical heat transfer research topics and latest power generation technologies are investigated.

HEAR

Specific Targets in Focus

ERIZICEIZIEMABEBIC DI EEEIC, CRAIZICHIZPFELCTHL THENICRF TR EEEIC, BPOEXAEZNRICKRETSC
ENTED, FEGERATIZICEKEZRS, BELLEIVZ7ELTRECRYBCEZEHIIDIHTVS,

Acquire advanced knowledge on heat transfer engineering and the ability to comprehensively consider heat transfer issues and to approach
practical problems as a professional engineer

HBE /Textbooks
L
None
sZEREEFEEICIE O) /References ( Available in the library: O )

=L
None
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(Advanced Heat Transfer)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

©

11
12
13
14

0N O WN -

©

10
11
12
13
14
15

BE (ZRMRORERREERIIN )

ERITZICEEL LERFRORE (1) [BHEDR]
ERITZICEEL LRERFRORE (2 ) [FEBDR]
ERIZFICEEL LERFROFBE (3 ) [FHEE]
ERIZFICEEL LERFROBE (4 ) [DEMHE]

ERIZCEEL LHERAROFE (5 ) [HAXH}E]
ERIZFICEEL LAERFROBE (6 ) [EFHR]
ERIFICEEL LERXFROAE (7 ) [BBE]
RERREEMOBEREK (1) [BRXHRE]
RERREEMOBEREK (2 ) [BRARLRE]
RERRERMOBERRK (3 ) [HARZ—EVHE]
RERRERMORERSEK (4 ) [RFHRE]
RERREEMOBTPERRK (5 ) [NMAYAR ERYRE]
RERARBERMOBEREK (6 ) [KBRRE

TED

Introduction (heat transfer research and power generation technology)

Heat transfer research topic 1 [natural convection]

Heat transfer research topic 2 [forced convection]

Heat transfer research topic 3 [boiling]

Heat transfer research topic 4 [condensation]

Heat transfer research topic 5 [heat exchanger]

Heat transfer research topic 6 [electronics cooling]

Heat transfer research topic 7 [automotive thermal technology]

Survey on future power generation technology 1 [coal fired power generation]
Survey on future power generation technology 2 [coal gasification]

Survey on future power generation technology 3 [gas turbine]

Survey on future power generation technology 4 [nuclear power generation]
Survey on future power generation technology 5 [biomass and waste power generation]
Survey on future power generation technology 6 [solar thermal power generation]
Review

RAESHM D H3E  /Assessment Method

Reports 50%
Presentation 50%

=a0-

Students have to investigate on the recent researches and technologies on the designated topics in advance.

ERFEDOHNE /[Preparation and Review

BELEDEE /Remarks

Students are required to have the fundamental knowledge of hydrodynamics and heat transfer.

Preparations and reviews for the lectures are necessary.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
heat transfer, power generation, thermal system

53/ 102
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(Advanced Thermodynamics)

BHER £ B8/ Masaaki IZUMI / #H> A7 LATER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHS E/Notice ZHEABICHPEAN BV ET, /There is a limit to the number of participants. ' S/NADRHENBICEEN HDHER. BET
BHHSHELET, /You will be notified in class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

MEC5508 © JAN O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES BhFha

REDOBE /Course Description
CORETRIBRABMZEICASENAEA S, £, BABHOBERSYE (BHAEREE. WX, BEBEERL ). BLTTOMEZRE
TRANENERNZER TS, RICEFERNECERS D FERRERORIE, BHEIEEBLIELET, €OV ATLEES, AREFUT
DEENEBIIDOHBCEZ2zARETE  BBIZOIILF S ATLAPHILSTRRAIFORBRNEANEZEE TSI, IXLF—HEBORR
CBRETCH ST RECOBACEHETAENTERDBES HMHEBIIOI3, REBEICHL T, IRLF—HBOREMEARCEV
BLEERERD,

The aim of this course is to understand fuel cells thermodynamically. First, this course is designed to learn the operating features of fuel cells
(open circuit voltage, efficiency, operational voltage etc.) and physical factors that determine their performance. The next step is to learn
structures, features and systems of polymer electrolyte fuel cells that are spreading recently. The goal of this class is to acquire the following
abilities. Ppractical knowledge of thermodynamics in the field of energy systems of mechanical engineering is acquired. Students put on the high
thinking power and judgement in the harmony with the environment in development and design of energy equipment. Students have a strong
interest and motivation for technological development of energy equipment for environmental problems..

HRBE /Textbooks
BREA (EX)

Handout (in English)

SEEREEREICIE O) [References ( Available in the library: O )
ERPICEERN TS .

To be announced in class
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(Advanced Thermodynamics)

BB WA /Class schedules and Contents

1 BREROBE
2 REEm (ERERE, EREFRIIER)
3 MEE®L (BE)

4 REEM (HAYRERE)

5 MBEMW (EE)

6 MBEWL(ZATA)

7 REEM ((REREE. BXR)

8 MBEMW (HEEE)

9 ERE1(REXRER)

10 RE1OKRICOVTORK

11 EfSs FREAREL (EHE. EFK)

12 BE#ED FRAREL (KER)

13 BAE2 FHRRNEL (8% )

14 RB2 (MEERAE )

15 KEB20HZERICDOVTORRK

Introduction

Fuel Cell (Basic Principle, What Limits the Current? )
Fuel Cell (Structure)

Fuel Cell (Gas Supply and Cooling)

Fuel Cell (Fuel Cell Types)

Fuel Cell (Systems)

Fuel Cell (Open Circuit Voltage, Efficiency)

Fuel Cell (Operational Fuel Cell Voltage)

Exercise1 (Power Generation Experiments)

10 Presentation on the Results of Exercise1

11 Polymer Electorlyte Fuel Cell (Electrlyte and Electrodes)
12 Ploymer Electrolyte Fuel Cell (Water Management)
13 Ploymer Electrolyte Fuel Cell (Humidification)

14 Exercise2 (Measurement of Fuel Cell Performance)
15 Presentation on the Results of Exercise2

RAESHM D H3E  /Assessment Method
BN REES I 30%
L R—K~20%
HREER 50%

O N OO WN =

©

Participation 30%
Report 20%
Examination 50%

Ep- BERZBOANAE  /Preparation and Review
HRER (RN ) 2R TEELTIHBLK L, T, FEMEZMEREIS L.
Students are required to read the handouts (in English) and prepare for the class, and to solve review exercises.

B LEDEE /Remarks
#2HF(IMOEZEL ) ZBBEATHD L .
ZEABLER205

Students are requrired to have completed 'Thermodynamics (including Entropy)'.
The upper limit of student numbers is 20.

HUELASOXYE— [Message from the Instructor
BYOIRLNF—FAEZERITEEEDICTIRREMEMELRVEBRLTESADIEEFELET,

| hope you understand better the fuel cell technology that enables our use of sustainable energy.

F—— R /Keywords
B, MEBL. RE

Thermodynamics, Fuel Cell, Power Generation
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(Advanced Control Engineering)

HYER SBEE  S1E/ Takanori KIYOTA / #> AT LATER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEPICIAE - Bt EORERREEN EXRD ELRERICESL A RNITEN
#B5S
MEC561S © JAN
: sagtga HIBETEBEN L OBENE ©:WHE O:MhE A: voBiE
HES HHTTFRSR

REDOBE /Course Description
BRI TEULTHELFHHIZCBTZ2ERNABEEE I L ZEANET D, AFERTR., REETHZCEIKRARHBER. KB
B, FA4RI)EE, ThCONANHBORBICOVTES, £, FIHIXCEIZEEROBRET S,
FEBBEUTOBY TY,
BESEMANAE- B SIHITR2CEIZ2RRNBABEZERND DOBENICHICOHTVS,
BVEEMRENERED  FIHITZICOVT, RENICEZLTHEREERRL, ThERRIDENTES,

The aim of this course is to study basic knowledge on control engineering which is necessary for mechanical engineers.
In this course, fundamentals of the modern control theory based on the state-space method, the optimal control, the
digital control, and the robust control are learned. Furthermore, English papers on control engineering are read.
Specific targets in focuses are as follows:

To acquire practical knowledge about the control engineering systematically and generally.

To consider logically, search a solution, and express it, about control engineering.

HRBE /Textbooks
TEUHTOBEARHPER, (EBEMNBEH,IHRE, BHL) FE

SEEREEHEEICIF O) /References ( Available in the library: O )
FMOBETHERL LHNE

Text used in undergraduate course.

LB WA /Class schedules and Contents

1 HAAH>RA  Introduction

2 HIEIZ0OEE  Review of Control Engineering

3 JATLORE Expression of Systems

4 EFJU>Y  Modeling

5 JR&EZRE  State Space Method

6 L¥1L—XREWEE  Regulator and Pole Assignment
7 F7H—/\  Observer

8 H—RR  Servo System

9 Bi#{tEHROEMR  Fundamentals of Optimization Theory
10 Hi###  Optimal Control

11 F422)&M  Digital Control

12 BHEHBSEIR  Discrete-Time System

13 W (1) English Paper Reading (1)

14 WEEREWEE (2 ) English Paper Reading (2)

15 & Conclusions
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(Advanced Control Engineering)

RIEME D 5%  /Assessment Method

HREER 30% Examination 30%
L7R—K 30%  Reports 30%
RELEE 40% Homework and Exercise 40%

ERl- BRZBOANAE  /Preparation and Review
ZE0 "HEILZE, OBRBAZRZEITSCHNTREDT, BEBELTERICOTFL L,
BEOEBTE, FHRICRVACLEWEGTELS, BEREZERID &,

As it is prerequired to have basics on "Control Engineering" in undergraduate course, review it again before lecture.
In review of each class, it is required not only to do the homework, but also to understand the theory.

B LDEE /Remarks
RET THEIE, ZBELTVWA ZENMRE,
It is required to have studied "Control Engineering" in undergraduate course.

HUELASOXYE— [Message from the Instructor
ORY NEEEZA, BBEXEET S M EOBH ATATE, BRYBZATORBIEELKEZRLELTVET, FHERZZESIC
&, BEOEBANZBNTAXTT,

Various types of control have an important role in mechanical systems such as robots, automobiles, plants.
To learn control theory, fundamentals of mathematics are required.

F—"— R /Keywords
FHRERET, EEBBCE, RBEEE, RET 1 — RNy V51, SBEHH

design of control system, transfer function, state-space method, state feedback control, optimal control
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(Advanced Mechatronics)

BHER (7 JtH / Motoji YAMAMOTO / JEXE EhzEHT

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHS B/Notice FEHERTT . /Intensive course. ZHEABUCHIRA & V) £, /There is a limit to the number of participants. = Z/YADEE
BHRBICEENHDHE. RETHHSELET. /You will be notified in class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

MEC571S © JAN

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE AhArO=S AR

REDOBE /Course Description
<H. BEE, REHRR. REFPHE. TEEE. OKRY N, THET7SOMNOZEADILEBBEEOREALEOEMI AT AR, OVE1—
RIZEK > THEENL, PATALLENT, VhWBAXARNOZIAMHMEE > TV,
COXARNAZVZABHWICSVWTERELS, OVEI—REBBOA V27 I—ABEMESEOEL BB TCOIEEMISEVTEEDHT
BEEROTWVD, TLTIITRIDOVELI—REBBOA VBT I—AFEEFLELTAARNOAZVARAOZOON—RIITOR#EZ
BET?, ZEVRESHILHIC. BEXNBXANOAZIAOLEHOEREABREREL, XANOZI AMBOERBROEEEZRRT D,

These days, most machines such as cars, home electronic appliances, machine tools, robots, and automation machines are controlled by
computers. These machines become intelligent ones by the computer's program. Such machines are called as "mechatronics" machines. We will
learn basic ideas of the computer and interface techniques between the computer and the machines, which are very important in the
mechatronics. For an efficient learning the mechatronics, this course also gives some experiments of some digital electronic circuits.

TRETESIhD TRURSHHICHE T8N (FENMETRHICEICNTZ8E0 ). . HEEE &
AToBYICEYERT .

BESEMARE B XANOZIRACEIZERNCABEARNL DRENICHICOTTLS .
BUVBESRENERRED  XARNOZIRAICOVWT, RENICEEZL THRREZRRL, ThERBIDH N TES.

The abilities and objectives to be obtained in this lecture are as follows .

-Advanced specialized knowledge and skills:

To acquire comprehensive knowledge of mechatronics systematically and practically.
-Advanced problem solving and expression skills

To be able to think logically, explore solutions to mechatronics problems.

#HBIE [Textbooks
AANOAZIAOEHOIAEI—ZA42ZTI—RA
TR |
(EHEBETHRTIDFETT)

Textbook will be sold in the university book store. All you get this course must buy the text book "Computer Interfaces for Mechatronics"

SEZEREEFEEICIE O) /References ( Available in the library: O )

BERCRBATFAMNSZERNERALE T,
To be announced in the class.
TOMSEREFREPICEENSEET .

Other reference books are noticed in the course.
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(Advanced Mechatronics)

BB WA /Class schedules and Contents

XARNOZVABE (XD RNOZOAEMABHENRTVSH )
ZHET (ER. 07>, O04))

EBHET (XA A—R., NZUPAX, FET)
IO, NANDEE, TTL. CMOSEFT ZJLIC
FORNEEI(7UYT7OYT)
FORIERI(HIVR, LPARR)
TFrOJEE (ART T )

FFOJEEEN (AD, DAJYN—3R)
47001 —328HE0ERE
4001 —842V2TI—R
DCE—%, ACE—%&, ATYTE—X
eI AUETI—RA
EWIAKREN—RODITHETOUZ A

=T OAEE T 1« — RNV VHI

Fe&H

OB WN-_2 O OO NOODOOPWN -

[ G G G

1 Introduction of mechatronics

2 Passive devices (resistance, capacitor, coil)
3 Active devices (diode, transistor, FET)

4 Logic circuit and NAND circuit, TTL, CMOS, and digital IC
5 Digital circuit 1 (Flip-flop)

6 Digital circuit 2 (Counter, Register)

7 Analog circuit 1 (Op amp)

8 Analog circuit 2 (A/D, D/A converter)

9 Basics of microcomputer

10 Interface of microcomputer

11 DC motor, AC motor, Stepping motor

12 Motor control circuit and sensor interface
13 Interruption and hardware program

14 Sequence control and feedback control

15 Summaries

RIEFFM D FEE  /Assessment Method
RE(ZTER)40%. LR—KN 60%TiHET5,
Assignment 40%, Report 60%.

ER- BRZBOANAE  /Preparation and Review
Ehl- BRFEEIRERICETREND .

Preparation and Review will be noticed in the course.

BiEEDEE /Remarks

RFICF / —IPCEERALTERAITANAAVZBHEESEETNOT , FB/—NPCEZERBNDSE,
TOMERERICFENEZER %,

Prepare a lap top PC for the experiments using micro processor for each in the class.

To be announced in the class for the others.

BYEEASOXYE— /Message from the Instructor
MAZETCORARZDS LCHRBETORBREES, ABLBBORGT REOLOOERAB. BHR., RRED
OEEZEMHELTVET, AVEI—RZAVYON—RIITFICOVWTHAY EVARZED
FHELTSEEY,
The objective of the course is to provide students with the basic knowledge and understanding for designing automatic
machines and computer controlled experimental setups necessary in student's laboratory or in student's future job.
Please take this course if students have an interest in this field.

F—7—R /Keywords
Mechatronics, Computer, Hardware, Actuator, Sensor
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(Advanced Design Engineering)

BHER # BB/ Changhee CHO / ##> AT LITEHR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHS B/Notice ZHEARICHIPRN &V EF, /Thereis a limit to the number of participants. ' S/NADRHABICEEN HDEE. BET
BHHSHELET, /You will be notified in class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

MEC530S © JAN

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE FEILEF

REDOBE /Course Description
BRERZFIZOEIFILSVTURBEKISHAEA, ChSs02HFOMREE: EMiBLCE>TRFAROEDELZ>TVET, ARETRER
EBEXRZO "ERNER) & "TEARNAFILL COVTEBLET,. FEBEERATOESY TT,
- ARERZCHEIZ>EMANCAREZMBEL. BEBMOBBEICEREREZZNATI LN TES,
 BTRRICOVTHRENICEEL, WRICHHATE N TES,

The finite element method (FEM) is the most widely applied computer simulation method in all areas of engineering and
has become one of the most important and useful tools for scientists and engineers. This is an introductory course in the
FEM. This course aims to understand theoretical background of the FEM and to practice realistic engineering problems
through computational simulations using a major commercial finite element code. The goals of this course are as follows.
= To acquire professional knowledge about finite element method (FEM), and to acquire ability to apply FEM to practical problem of structural
analysis.
= To acquire logical thinking ability and accurate expression ability about analysis results.

HHRIE [Textbooks
FPERERZAM. (ZHFRE F) AL ¥3,200+8

SEEZREE®EICIF O) /References ( Available in the library: O )
ERDCEERNT B,

To be announced in class.
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(Advanced Design Engineering)

BB WA /Class schedules and Contents

18  ANSYSOHEE

2B  BEHEFILOER

3@ ERRKUOEBLBITORT
4B < BEHERORTE

5@ YUY REFIOER EEHE
6@  fRiTRT

7 BREZZODEHEZEER

8E ARERZOHME

9B ARERZOKFNER

108 RBIEINDYIRAOES

1ME HEEEOXESER
128 BREXRZOEA
13 REOTLEVTF—
14[3 BEOTLEYT—Y
15E FeH

E
ED Al

. Introduction to ANSYS

. Building the model

. Loading and solution

. Reviewing the results

. Building and meshing the solid model
. Practice of FEA

. Limitations of FEM

. Introduction to FEM

9. Mathematical fundamentals of FEM
10. Stiffness matrix

11. Governing equations of an elastic body
12. Application of FEM

13. Presentation |

14. Presentation Il

15. Summary

0N O WN -

RAESHM D H3E  /Assessment Method
LR=KETLETF—23Y - 60%
AEOREANOEY)HEKL --- 40%

Report and presentation - - - 60%
Attendance and participation - - - 40%

E§l- BRFZOAAE  /Preparation and Review
BEOREKTRIIBNOBERTLZTO &,

Do voluntary practice of the analysis after each class.

B LEDEE /Remarks

FBRGARERZLCIIBERTORBRBREL L BALEEZRNRET D,

EMBE
W AT A

ARETE, FERANF ARSI BERNTOBEZBRICRO THENTEES, ZHRRICEENLLERBOLA-—NEERL, TLEYT—23

TS,

This is a beginner's course in the structural analysis by the finite element method.
In this class, each student selects an interesting problem of structural analysis, makes a report on the analyzed problem,

and gives a presentation at the end of the term.

HUELASOXYE— [Message from the Instructor
BFICHL,

None

F—— R /Keywords
BRET. WEMAT. BRERZ

Design, Structural Analysis, Finite Element Method (FEM)

57/ 102



. A EMRE
o L E4F R B AT L

(Advanced Manufacturing Processes)

BHER NLE 3/ Hiroshi MURAKAMI / ##> A7 LATZEH (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHS E/Notice ZHEABICHPEAN BV ET, /There is a limit to the number of participants. ' S/NADRHENBICEEN HDHER. BET
BHHSHELET, /You will be notified in class if there are any changes to the syllabus.

EXTIESNE IERESHHICE TN (REMETEHICEICTITEEERY | . FEEEE
/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

MEC5208 © AN /\

HEETEHEAEOMEE @ WEE O MhE A vriE

HES IESrS

REDOBE /Course Description
AEBERETR, BENISIOBRAESLZCHIT2ERABEEEIDEEEIIENOMBRRRNEBETSICEZBENE TS, tIH- BHEl- &
B L-HNIALEAVLBEMIEROREREC >V TERTS, £, FEMRS&CEMAOSERBNETEC VTR TS,

FEBEELUTICRT .

- BREENTEACEREAEESEREMTICAERRENARMS RCRMBARENZFICOHTWVS,

- REMSIIEMZEOERRNAREZEEL., REEZEFATEAVRE THLZMBEICTLIZ LN TEIRENSLCHMDEFIC DT
TWwa,

C HEBEIRLF-BEERMAORLEEREZREHRT, BERMELL TNIAETCORIRILF—BEMBESCEANICTBTE2EE%
FIZ2FTWA,

The aim of this course is to study fundamental knowledge and latest research topics for precision machining and precision measurement. The
principle of the ultra precision and micro machining using cutting, grinding, electric discharge machining, and laser machining are learned.
Furthermore, various no-contact and contact measurement methods are introduced.

Achievement targets are as follows:
- Students have practical knowledge and technical development skills necessary for precision machining, such as ultra-precision machining and

ultra-precision measurement.

- Students have practical knowledge such as environmentally friendly machining technology, and acquire the ability to think and make decisions
that enable them to deal with new problems from a broad perspective based on the environment.

- Students continue to be interested and motivated in new technology of energy efficiency, and have the attitude to act proactively as mechanical
engineers to acquire the technology of energy efficiency in the machining field.

HBE /Textbooks
7D NEAR
The print is distributed.

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
L

M

None
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oM I F45R
(Advanced Manufacturing Processes)

BB WA /Class schedules and Contents

1 Fl

2 BEmMI (1) [Y141]

3 FBEMI (2) [#FHE, cMP]

4 PERMT (1) [HY, 7R

5 f#AmT (2) [L—Y, FIB]

6 #HMMT (3) [HKE]

7 BEHEE (1) [CMM, X1 o0OCMM]
8 BEAE (2) [REMRIE , EMEAE]
9 BEHE(3) [sPm]

10 CAD

11 CAE

12 CAM

13 WIRRXRS (1) [JIL—71]
14 HERXRL(2) [FIL—72]
15 MEExRL(3) [FIL—T73]

. Introduction

. Precision machining (1) [Cutting]

. Precision machining (2) [Grinding, CMP]

. Mirco machining (1) [Cutting, Grinding]

. Mirco machining (2) [Laser machining, FIB]
. Mirco machining (3) [EDM]

. Precision measurement (1) [CMM, uCMM]

0N OB WN =

©

. Precision measurement (3) [SPM]

CAD

CAE

CAM

13. Meeting for reading research papers (1) [Group1]
14. Meeting for reading research papers (2) [Group2]
15. Meeting for reading research papers (3) [Group3]

a A A
N =~ O

RAETMD HE  /Assessment Method

B 5% E2 0 20%
LR—bk 80%

Participation 20%
Report 80%

Ep- BRZEDORNE /Preparation and Review
BROWNRIETRTEEZTE BETHL

. Precision measurement (2) [Surface roughness, Roundness]

Review and prepare for the area indicated before and after a lecture.

B LDEE /Remarks
BELTHBLKENVEELELDRE  MITE
ZEABLER205

Required preparatory study: Manufacturing Processes
Maximum Number of Students: 20

HYENSOXYHE— [Message from the Instructor

SEMIRME. BEREhZHEE, RESICIANZRETIRMBRZEETILOICTARGEERMTH S,

The production processing technology is a basic technology indispensable to produce the machine section that satisfies

demanded function, quality, and cost.

F—"— R /Keywords
BEEMT., HEMT, B2AE

Ultra precsion machining, Micro machining, Precise measurement

58/ 102
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(Advanced Mechanics of Materials)

BHER £ 5LE / Hiroki CHO / ##> A7 AT ZER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

MEC510S © JAN

HEETEHEAEOMEE @ WEE O MhE A vriE

HES HBh=

REDOBE /Course Description
AERTR. TEHROBFTOLOOMBAZEMBIRZICIOVT, ZROIXHR(EICER)ZHE L THEETS, Fio, #eEtMRzAVE
ITHHROERBLCEFICOVTEEET S,

[2ZEBE]

- HBRFRFTCAVShAIHBLZOEMN ERNARZZICOFTLS

- BELEMBLZOEMN RRNABEZEECEBORBHRAETIENTE, PO2ASNF2BLELOEREY, RETHIENTE
)

Mechanics of materials and the materials engineering for designs of industrial products (for example springs) are to be lectured. In addition, theory
and design of the industrial products using functional materials are to be lectured.

[ Attainment target]
- Specialized and practical knowledge of mechanics of materials used in product design is acquired.
- Students will be able to design actual products based on the specialized and practical knowledge of mechanics of materials they have acquired,
and will be able to summarize and express what they have learned.

HRIE  /Textbooks
AN Y

Handouts

SEZREE®EICIE O) /References ( Available in the library: O )
BELEW

None
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(Advanced Mechanics of Materials)

BB WA /Class schedules and Contents

1

O ~NOoO O, WN

9

.

 HEOBRR

. EEMPH OB
EROBRETO - OER

FRORE (1) [EME- 5I5RIAILIEER]

CFRORRE (2) (M- FiRER]

EREBEERS RTEREERAL EEBEOLE

EREMESLEYTF—>a (1)
EREETLED T3 ()

10. R OEEERE (1)

1

1. FRORERE (2

12. FR OREREE (3

)
)
13. R OEEERE (4)
)

14, R OEESRE 5
15. F&d

0N OB WN =

. Introduction

. Constitutive Equation of Materials
. Properties of Various Materials

. Theory for Design of Spring

. Design of Springs (1) (Compression and Tension Spring)

. Design of Springs (2) (Conical and Blade Spring)

. Experience Self-handiwork for Manufacturing of Springs and Planing of Machines using Springs
. Presentation (1)
9.

Presentation (2)

10. Manufacturing Practice of Springs (1)

1

1. Manufacturing Practice of Springs (2)

12. Manufacturing Practice of Springs (3)
13. Manufacturing Practice of Springs (4)
14. Manufacturing Practice of Springs (5)
15. Summary

RAESHM D H3E  /Assessment Method

REERE, RRTLEVSITLAR—K 80%

BB RESM 20%

Manufacturing Practice and Presentation 80%

P

B0l ERZBOANR

articipation 20%

EEShLERAOTEZITS L,

FERERTRIREERTIZNT, ThEERID &,

P

Moreover, do the presented assignment after class.

repare for the class.

B LDEE /Remarks

TLET—23 RND—RAVNCTITBS S, FH BESEZEBMICHRLTHIE,
Prepare for numerical computation by "Microsoft Powerpoint" for Meeting for reading research papers.

BHEASOXAY -

/Preparation and Review

/Message from the Instructor

EMBE
W AT A

MRAZEMBZRE, EBEOTIXRREZR HEIDOLEFTRCA#TY. ARETHEALTLIHEHRIEDRS ICRIIEATLIN &
E, BSEXRBEEOHTTEL,

The mechanics of materials and the materials engineering are essential knowledge and skills for designing industrial products. Please cause

oneself to consider the design of the product for daily life.

:\:_

J— R /Keywords

MROBRN, Fh, By

Constitutive Equation of Materials, Spring, Functional Material
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(Advanced Machine Element Design)

BHER EB @5/ Takeshi MIYAGUNI / ##> A7 ATZEHR (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHS B/Notice ZHEARICHIPRN &V EF, /Thereis a limit to the number of participants. ' S/NADRHABICEEN HDEE. BET
BHHSHELET, /You will be notified in class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

MEC531S © AN /\

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE BREREHTm

REDOBE /Course Description

SESESHMBRENTIZHIC, MIFE, MI#MESICINITRRKICOVWTERL, #AEXP A NIRBU 0TI 5%E0EIR % HRE(C
TEDLDICRD,

FEBBEUTOBY TY,

R BEHERCETAERNSEMABEZFIC O TV S,

- ZEZBSEBBREMITHLOOMMERRFTICOVT, HANICERL, SLABERENICRRATD LN

TE>,

B AT LABRANOEKEELEFERT. BERID O ZTELTRYELEREZBL TV S,

It is the course objective that the student understands a processing principle, a processing machine style, and a processing phenomenon in order
to process various machine parts, and can judge now exactly the selection of the processing method according to a function or cost.

Attainment targets in focuses are as follows:

- To acquire the basic specialist knowledge of various machine elements.

- A comprehensive understanding of machine elements design for machining a wide variety of machine parts and the ability to express the
knowledge gained logically.

- To have a maintain an interest in mechanical system design and be motivated to become a mechanical engineer.

#HBIE [Textbooks
BREREALET,

SEEREEEEICIE O) /References ( Available in the library: O )
HEEPICEEBNLED,

60/ 102



oM B = ERAT 45 R

(Advanced Machine Element Design)

BB WA /Class schedules and Contents
10 BHEEVSER
2@ BSHEVT H
36 : BREMH
4B : WEMEE
5@ : BREZRE
6@ : EEMNT
76 : EEREE
8 : M KT B BT AR
9[E : 3D-CADDEN
10[E : 3D-CAD®E Al
11[@ : 3D-CADME AETE
12[@ : 3D-CADD EE
13[E : 3D-CAD®D EH
14[a] : 3D-CADMD EER51E
158 : F& &

: About a Phenomenon as Plasticity

: Stress and Strain

: Yield Condition

: Elementary Solution

: Finite Element Method

: Rolling

: Review

: The forefront of sheet metal forming

: Outline of 3D-CAD

10 : The example of practical use 3D-CAD

11 : Discussion about the example of practical use 3D-CAD
12 : The practice of 3D-CAD

13 : Forming form 3D-CAD

14 : Discussion about the practice of 3D-CAD
15 : Conclusion

RAESHM D H3E  /Assessment Method
BEAORYBAHMRRCEBEE) : 40%. ZERFELAR—D :60%

O N OO WN =

©

Participation(Practice Problems) : 40%. Final Report Assignment : 60%

EH- ERFEBEOHAZAR /Preparation and Review
BREOWNRICETRTEEZTE BBITd &,

Preparation and review is needed for the area indicated before and after the lecture.

B LDEE /Remarks
BIEEE : 2035

The participants are restricted to 20 students .
HYENSOXYHE— [Message from the Instructor
EEMIHEME, BEREhZ#EE. RESITIANZHE T HEMBRERETHILEHICFAXREERERNTH B,

The production processing technology is a basic technology indispensable to produce the machine section that satisfies
demanded function, quality, and cost.

F—"— R /Keywords
BWER, BT, 3D-CAD

Machine Elements, Plasticity Processing, 3D-CAD

60/ 102
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(Advanced Systems Engineering)

BHER FHE {8 / Nobuhiro OKADA / > AT LATER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHS E/Notice ZHEABICHPEAN BV ET, /There is a limit to the number of participants. ' S/NADRHENBICEEN HDHER. BET
BHHSHELET, /You will be notified in class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#BRs
MEC5708 © O A

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE AT LTER

REDOBE /Course Description
AERTR , FREORY NOREZEMEL T, FTE#RZHVEIDEE ,3IDTV IV RICL2BROREEZTVET . Ths2BLT , VAT
LAROBEZZVET .
FEBBEUTOBY TY .
SESEMNMAE. BE: YRATLAOBRIBIZIBBLEVEMNZABEZSZICOHTVS, .
BUVBERRENERRAD . XANOZIAZATALALODVTHRENICEREL, BPOZXZMWBICHAL., TLEBMOBRFTELTERRTS
ENTES .
BVREBRICESVEAENTEN: #HSATLAOBRCEKEZRS, BRSO ATLAIVZ7ELTRYVHECEZEZHIIOTTVS .
The course focuses on the 3D parts designing by computer and the parts manufacturing by 3D printer, adopting something new robot as a subject.
Through the process, students will study the outline of system developments.
The targets are as follows.
To acquire wide and technical knowledge about system construction.
To consider overall about mechatronics systems, to explain the idea accurately, and to explain the idea as a mechanical design.
To have an interest in mechanical system construction and in studies of mechanical system engineering.

HHRIE [Textbooks
L BBICBEUTTUY MEA .
None. Documents will be served as needed.

SEEREEREICIE O) [References ( Available in the library: O )
SolidWorkslZ & 3R TCAD 22k , IBEES , AR , 2012F
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(Advanced Systems Engineering)

BB WA /Class schedules and Contents

g1E HAEVA

$2E FEEORY NOE
%#3E 3D CADfERE

#4E ORY MRFEABOLE 1—
#5E ORY N OB 1
6@ ORY MO 2
#7E HMERHOLE1—

#8m [ORY MO 1
$#omE ORY MO 2
Z10E OKY NOFEMBET 3
F11E FHERFFoLE1I—
%126 3DV ZOBHBE , BREE
E13@ ORY NOR4E

#£14E QORY NOFHME

®15E FTEH , T

1 Guidance

2 New robot concepts Outlines

3 Tutorial of 3D CAD

4 New robot concepts Review of outlines

5 New robot rough design 1 Rough design

6 New robot rough design 2 Rough design

7 New robot rough design Review of rough designs
8 New robot detailed design 1 Detailed design

9 New robot detailed design 2 Detailed design

10 New robot detailed design 3 Detailed design

11 New robot detailed design Review of detailed designs
12 3D printer, Parts manufacturing

13 Fabrication of robots

14 Evaluation of the robots

15 Summary and Presentation

RIEFFM D FEE  /Assessment Method
&K 50R , LAR—b 50 (B7E , 15EEICLAR—KNERLET)
Bl REGFHALET .
Presentation 50%, Report 50% (Reports are imposed on final of the 7th and 15th lessons).
The points will be subtracted by lateness and absence.

Ep- ERZFEDORNE /Preparation and Review
RECEBRICABRSHEZOEE , RENBROEBZTS 2L .
Do the learning such as reading which are useful for understanding the class, and review the class.

B LDEE /Remarks
FERTBRYIRIITOSA D ABNS , SEEZ20BICHRLET . TOLY  SEHFLEERGXTEIHEOBRICHEFEL IS EEWL . &
1EEHOERICEHELEA > EBER  SERTERVATREENHYET .
Fh,OKRY NEECKHEL , $2BEEOBRREEZROZIBEEHVET .
REUAOKEBTIC, SATY 7 NVITERZOZRE , BRELEF RFELTKEE L.
By the number of licenses of used software, the participants are restricted to 20 students. Therefore, students who want to apply this class MUST
ATTEND the FIRST LECTURE. Without attending the first lecture, the student might not apply the class.
It may ask for a certain amount of cost on the robot parts.
Students are required to do practice on the software, and designing and consideration on the robot, except the lectures.

HUELASOXYE— [Message from the Instructor

ORY b XARNOAZVAOZHFIZRS T , R EXOEETEIDTVROBANEATVEYT . TOABICMIhDEEEIC, ORY bO
REEZBLTVATAIZEZATIEEVN .

Introduction of 3D printer is progressing in the domain of not only the field of robot and mechatronics but also many field of research and industry.
Touching the basis of the technology, please study system engineering through manufacture of a robot.

F—7—R /Keywords
3DCAD,3D7'U>& , BEOKY ~
3D CAD, 3D printer, Mobile robot
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(Advanced Mechanical Dynamics)

BHER fE2 K =3/ Takumi SASAKI / B> A7 ATZER (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

MEC560S © JAN

HEETEHEAEOMEE @ WEE O MhE A vriE

HES Bh=

REDOBE /Course Description
AERTR. DATLOFHREREY., FERR, B FREEBDOFBEEILET. BANEEHAZAVEN S, RREEHL, BFT
BHEEMBBULET, T, MR OIZICEIZNBRC L TERZROET,
FEAEFEUTELET,
BESEMME- B #HI2BECEIZEEAVEMNAEESICOTTVS,
SVEREMBRENERED WM HIZICEITIREZERL, BRIDLHOFLZRENICHATE S,

This course provides the explanation of an equilibrium point of a system and its stability, bifurcation phenomenon, vibration characteristics of linear
/ nonlinear systems. These explanations are given using some concrete examples. Some literatures are provided to promote an understanding.
Attainment targets of this course are as follows:

Specialist knowledge and skills: To acquire comprehensive knowledge of problems of mechanical dynamics.

Advanced problem-solving and expressive abilities: To be able to understand mechanics problems and give logical explanation for solving
problems.

HRBE /Textbooks
BREA

Handout

SEEREEREICIE O) [References ( Available in the library: O )
L

None
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O 1 F 4R

(Advanced Mechanical Dynamics)

BB WA /Class schedules and Contents
1 B

2 JATLAOFEER

3 EHEOEZEM

4 FERIODUE

5 B2 DDIRBER

6 BHHNATLODIFERR

7 BEROIRS

8 IFRERDIRE

9 FEREROIRBEN L

10 XEHFEE

11 XEAE

12 NEFAE

13 XEHFAE

14 XEHAZE

15 F&o

Overview of the course
Equilibrium point of a system
Stability of an equilibrium point
Bifurcation of an equilibrium point
Types of a bifurcation

Bifurcation of a dynamic system
Vibration of a linear system
Vibration of a nonlinear system

9 Vibration analysis methods for a nonlinear system
10 Literature survey

11 Literature survey

12 Literature survey

13 Literature survey

14 Literature survey

O N OO WN =

15 Summary
RAESHM D H3E  /Assessment Method
FHE 50%
BEK BRER- LAKR—K 50%
RE BR

Exercises: 50%
Presentation, Presentation materials, Report: 50%
Absence: Deduction of points

Epi- E%FBOANAE  /Preparation and Review

BRERRIETICTFHEETAITFANECRAR I D L., BERTHRRB /M ERHIELEBEITSZ &,

You should read carefully a designated textbook before class and review notes after class.

B LEDEE /Remarks
BB HZE, BRIRBZOERBABIHD &,

The fundamental knowledge of dynamics and mechanical vibration is required.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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Fe v T 45w AT A

(Advanced Leading Engineering)

HYER €7 %= /Kyozo KANAMOTO / TRIREAiTHZERN, S &= &/ Takuya IKEDA /B AT AR
/Instructor (19~)

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
MEC5008 © O O
- i Tz HIEBTX RN LOMEE ©:WCME O:ME A homiE

REDOBE /Course Description

BH  H20BRYBEB ATLAR TSN ECHB I3 FHAREATLAZERA TR LOOHEMICEEL TEREMNZRENICES,

NE  BRTRIND-ILINOZIADBANOERZBEELECHAREFICL BN SHEART, BEFHL, EEMETE. AEEZXU Y,
IOTIZ& D TF—RINE, AIEMIC K2 BEHM R EDERMBEHAT S,

ESICEBECEBETOMRICHETDIIHN SEHEZBCTHAELLERERRLLAR—NIFEHTRETHIRENI EXA S5 D,
EEEE:

1. BEATLAOREICEIZERNAABRZRENICEICOHTVS, BREE Y —, loT, AIEMEZERAVEHFLVREEHOBAICH
ERRRENRE, PHITDENTEDLSICEKSD,

2. MLLWREEMICOWVWT, 2B ERENICEEL THAREZRRL, SEAOEMNRMAY SEBRARERE IR CENTEDLSIILS,
3. HALHWPEB ATLAOREERANOBELEF Y UTERERSHRT. SEXERAZAZORBICATTEMTEZIEZEZICDTD

o

Purpose: Comprehensively learn advanced technologies related to technologies for realizing predictive maintenance systems in various social
systems and plants.

Contents: The lecture will explain advanced knowledge on semiconductor devices, fatigue deterioration, reliability evaluation, AE monitoring, data
collection by IoT, failure judgment by Al technology, etc., using examples of research aimed at application to the power electronics field.

Students are also given the task of selecting examples from fields relevant to their research, presenting the results of the survey, and submitting
them in a report.

Attainment target:

1. Students comprehensively acquire basic knowledge about maintenance of mechanical systems. They are possible to collect and analyze the
information necessary for introducing new maintenance technologies using high-sensitivity sensors, loT, and Al technologies.

2. Students are possible to think interdisciplinarily and compoundly about new maintenance technology, search for solutions, and propose
application plans from each individual's professional point of view.

3. Students continue to have an interest in stable operation of mechanical systems in society and a career consciousness, and have acquired an
attitude that can contribute to the realization of advanced operation methods.

HRBE /Textbooks
L

SEEREEHEEICIF O) /References ( Available in the library: O )

Semiconductor Power Devices Josef Lutz et al., Springer

OReliability of power electronics converter systems, Editors H. S. Chung et al., IET
OSiC/GaN NT—¥ B4 0 RER & ERMAMEN,. EERRE KE. BHITEFEE
OFA—ATAYIIZIVvIavIZLBoTAIOERERAS JBLUKE HFE. HAHRYE
ORERMEEBA HHRE- MILF, BHe

OREBZE HMAEz. BH

Z DERED ICHERFEN
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Fe v T 45w AT A

(Advanced Leading Engineering)

RESTE- WA  /Class schedules and Contents
1B E R 8
2ND—=ILYV R NOZORA
BB E ND—HEHET/NA A
ANT—HEHED 1)
5.R8OEBEEFT S
6. {55 M & RFR
7. FARE
8. BOMI O 1= & DB KM
9.RIBDMEHITR
10loTERHREF I UT «
1A T O B 7
12. A1 D B/
13 AIRMICKDHEFTNS AT A
14.10T- Al & F L = BRIGRZ B E IR 3R
15.%ED
1.0Overview
2.Power electronics
3. Semiconductor physics and power semiconductor devices
4 Power semiconductor modules
5.Heat problems and fatigue degradation
6.Reliability and accelerated testing
7.Predictive maintenance
8.0bservation technology for equipment diagnosis
9.Equipment diagnosis case study
10.1oT and information security
11.Fundamentals of Al technology |
12.Fundamentals of Al technology I
13.Failure prediction system using Al technology
14.Case studies of equipment diagnosis using loT / Al technology
15. Summary

RABFTM DAL /Assessment Method
BBHBEESM20%). 7LEYT—23230%). LR—K50%) »SHEEHE
Comprehensive judgment of actively participating in classes(20%), presentations(30%) and reports(50%)

EH- ERFEBEOHAZAR /Preparation and Review
i ELTEALENBESEN TEHOTRRTD, B4 BOOERIHF\OBHEEETS,

Advance: Each student reports literature distributed in a shared manner. Posteriori: Consider applying to respective field of study.

BELDEE /Remarks
HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
Power electronics, Semiconductor physics, Power semiconductor device, Power semiconductor module, Thermal management, Fatigue,
Degradation, Accelerated reliability test, Sensing, Acoustic Emission, Internet of Things, Artificial Intelligence, Failure prediction
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BEFH AL TOYT A awr

(Architectural Design Program)

BHER BH [BZE/Hiroatsu FUKUDA / BETFH A %R (19~ ), FI>H— /N\—b /Bart DEWANCKER / £
/Instructor FHALER (19~)
W &S/ Hiroshi  YAMADA /| BETH A %R (19~ ), 8H #43%/Yumi FUKUDA | BE 7Y 1 2 &
(19~)
BIBER By 28 {y 21 2% Hj RERRE EE A
/Year /Credits /Semester /Class Format /Class
WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
/Year of School Entrance O O O O
HRER [iEBR] BRICZEDATADA—ANAFAVATALAO—R, REEED AT LAOD—A, B AT LAD—X, BETF
/Department HAODA—A, FEENZEI-R, BEATAT—A

XBHSE/Notice PTNAORBRNBICEEN HBHE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

OF

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ARC5008 O O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES O I 0  Ju Ky 1Y

REDOBE /Course Description
BEEFRFTOERNCEEFEEZREL., BEER OB, BRPABEREOER. CAD: CCHMZAVLERR, BAIRIF—OFRARELERE
LERRIRSI1L—23 2 BERS,

AREFSELHEOEEOTICEEN VTOP I VR EZRELFTEH LEFTVKREDAEX ET S,
This course will set practical problems of architectural designs, practicing the confirmation of the building law; the making of the architectural
confirmation application documents; the expression using CAD / CG technology; thermal environmental simulation that the practical use of the

natural energy, etc.
Students will be required to set and compile a project in each instructor's studio.

(FEBE]
BEFJFCXELTHA UREERVCERNEMAREZFICO2TTVS,
SRARTEBEERTR LI, BRTLEV TV IV IMERIRATOEHRELZHICOH TV,
BELFEZERIIEMEE L CORBRICES<AEMRCEHVECERPEZEZRFIIOTTVS,
Course Objectives:
Acquire the design skills and basic specialized knowledge necessary for architectural design.
Understand space in three dimensions, and acquire the ability to express space in three dimensions necessary for architectural presentation.
Acquire the willingness and attitude to engage in problem solving based on the sense of ethics as an engineer who practices architectural design.

HRIE [Textbooks
FEALEL
Not specified
SEZREE®EICIE O) /References ( Available in the library: O )
BEBNTS
To be announced in studio
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EMBE

BEFHAVTOTS A AT
(Architectural Design Program)

BB WA /Class schedules and Contents
BEE- NB
/Class schedules and Contents
1HARZ VA, BARARDAOT—XBBAEFBDRE
2ARTAT—Y  T—XICHTIEHUE
BARDAD—U : T—XIZHATHEF D
ARARTAT—Y AP I I RNIE, FH
S5ARDADI—Y . 7O T U NMEE
6 REATAD—U . FEAREEMR
7 HEHRE O LOBEL EITRROHE
8 ARTAI—U  AEMR. W
QARTAD— : 7O TV MEZ
10 AR AD—2 . AEWE. HH
M ARSAD—Y : 7O TV MEE
12 ARSAD—0 . BEWR., &R
13ARETADI—0 : 7AD T U MEE
14 AR HID—0  RFKER
15 ARHEFS - - BERBEORE

1 Guidance / Assigning to studio

2 Studio work / Case Research

3 Studio work / Case Research and analysis
4 Studio work / Project planning and discussion
5 Studio work / Project work

6 Studio work / Preparation for midterm report
7 Midterm report

8 Studio work / Research work and discussion
9 Studio work / Project work

10 Studio work / Project work and discussion
11 Studio work / Project work

12 Studio work / Project work and discussion
13 Studio work / Project work

14 Studio work / Preparation for presentation
15 Joint final presentation

RAEEMD H3E  /Assessment Method

B RER 100%
Final handed work 100%

Ep- ERZFEDORNE /Preparation and Review
BONLRILTY FUEVEERFAFILEAAZEFNICHREL TH< &, BEERMBRE (2R ) OBRRELEZT>THL,
Students should set concretely the building design skill that oneself wants to improve, ang get information about the design competition.
BiELDEE /Remarks
TX(7O7ZL)DFEICOVTREVERBTREEHBLBENICHALIBEEEZZTRCENEETH D,
ABEOEBIHIOTR, BEEREBAVE—2VIVTEBETDENEELL,
It is important that students set the theme (a program) at an early stage by receiving guidance from an instructor.
The students who wish to take this class should enrol the course of "Architectural Internship".

HYENSOXYHE— [Message from the Instructor
AEBREPRREREREEZBEL TRARATILOBLEEEIC, XBARTLEVORIELRILTYZTLTHLL,
REEFHOLOOR—R T A VA ERRE DI EELHETH B,

Students are required to improve the design skill and the ability of writing sentence and presentation through the midterm report and final work. It is
necessary to let a portfolio for job hunting enrich.

F—"— R /Keywords

64/ 102



oo o = %?Fj*#ﬁ
CIRIBHAEE T IV iR BEFH A

(Ecological Design for the Urban Environment)

BHER T2 H— /N—NK /Bart DEWANCKER / BEFH 1 28 (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ARC5308 O © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE EE#TEH I UE

REDOBE /Course Description
BEAURTRECEEIZLEFTTEL, BTRVHREATRRCEBIZCLEOERERZS, AI¥ TR, BEFGFTEHV OV LRREHLERD
CEDZEFARETV. EOLKSBRRERBIRALTTONATVRLZER TS, BETR. YRATA TS T4 (FETaELHHTI<
WYRCOAVNIRITAIOVWTEBL, YRATAFTTASTAOEKRGHEOEEZTS,
Globally, there are two trends in urban development, shrinking cities and compact cities in developed countries on the one hand, and expanding
cities in developing countries on the other hand. In the first series of sessions we will deal with
research on actual sustainable urban cities, in the second series, we will search on compact and shrinking cities.

[BZEEE]
HER EILY—. BREOHEZZBLEBHIKYICETILYERRNESESEMAREZEET S,
REREFTZEBL BT I<KYICHELTERNICREL TEREEZRRL., ADOZEXRHEZBYRAFETRRIZENTES,
BHIKUAOELEREET. BERAEFTORRCAGTRYECERZEL TV,
Course Objectives:
At the end of the course, participants are expected to
(1) Acquire more practical and advanced expertise in urban development that considers resource saving, energy saving, and coexistence with
nature,
(2) Be able to think interdisciplinary about environmentally symbiotic city, search for solutions, and express their ideas appropriately,
(3) Have an interest in urban design and motivation to work towards realization of environmentally symbiotic cities.

HHRIE [Textbooks
EBELEL
Not specified
SEZEREEFEEICIE Q) /References ( Available in the library: O )

L
Not specified
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OFRIBEHAEMB I R

(Ecological Design for the Urban Environment)

BB WA /Class schedules and Contents
1 HAERA
2 REHLEHTOES

BHREHH I VEFFE 1 HORBRAR

3 RE

4 REREHTOIVWEHME2 HORBEMAHK?2
5 REHEHT O EHMIEI MWARREEH 1
6 REHEHFT O WEBEHIMFT4 WARRHEH2
7 RIEHEBH I WEBHIHARES BHEHN

8 REHEHW I WEHIMFE e HHEH2

9 HARFAFTTINITFAEAVNIRITA (1)
10 YATFAFTNLITAEDAVNRTIRITA(2)
M YRAFAFTINITAEAVNIRNTITA(3)
12 HRAFAFTLOFAEEAVNIRNIT 1 OESE (
13 YRAFAFTINITFAEDVNIRIT 1 DEE (
14 YRAFAFTINITAEDVNIRNTT 1 DEE (
15 RR&(TLEVF—2 3>/ OERM)

1 Guidance
2 Definition of Environmental City

1)
2)
3)

3 Environmental City Case study 1: redevelopment of inner city 1
4 Environmental City Case study 2: redevelopment of inner city 2

5 Environmental City Case study 3: urban fringe studies 1

6 Environmental City Case study 4: urban fringe studies 2

7 Environmental City Case study 5: foreign cities 1

8 Environmental City Case study 6: foreign cities 2

9 Sustainable city and Compact city 1

10 Sustainable city and Compact city 2

11 Sustainable city and Compact city 3

12 Sustainable city and Compact city, project study 1
13 Sustainable city and Compact city, project study 2
14 Sustainable city and Compact city, project study 3
15 Presentation

RAESHM D H3E  /Assessment Method
BEAOEEHSM, B8 20%
EHEIC X9 2 i 20%
EERBEICK T 25 20%
T7LE—2 3> 05l 40%

Positive Collaboration and Questioning on Lectures  20%

Evaluation of Case Study Research 20%
Evaluation of Project Study Research 20%
Evaluation of Final Presentation 40%

Ep- BRZEDORNE /Preparation and Review
Prepare the presentation of each lecture

BiEEDEE /Remarks

FELSSABECHEDZIEHICHLERSS., R, NEFET > THEEZHRLET,
Gathering information on sustainable cities is a must and will be helpful to understand better the lectures.

EHHIMETE, URL, HBEZBRELTIEEL,

You have to specify sources such as URL or authority of your report.

BYEEASOXYE— /Message from the Instructor
EhiTR. BERERZEN TANCRECRY)HESNEREETVET,

We offer participatory class in which you have to take the initiative in assignments of case study and exercise lessons.

F—"— R /Keywords
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(Advanced Trans-Generational Architecture)

HEER /MUM  %35h / Hidehiro KOYAMADA | BE7H' 4 28 (19~ ), Bl #% / Hiroki SUYAMA /| 74 (
/Instructor VER(19~)

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ARC514S © A O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES R EIEE =

REDOBE /Course Description
ERBRERRERECEBLLEBENRBEARESREANE EREREER BH0bY HZ2EEMR B #BEHIORE £E KT
BEOQUFASFHML, REANEMBERG EERFOBRREZRES, B2, ERICBBRENARFGEEORTARZEL, BREMBICLZEF
BUREEESIUORED BMAMEEOR BECOVTOABERICOITS,

In this advanced lecture, what sustainable environment-conscious and resources circulation-oriented buildings and cities, considering resources
circulation and the preservation of the environment should be is discussed from the viewpoints of building materials/components/systems and
design/production/construction. As the results attenders are expected to learn the bases of environment-conscious materials and life-cycle design
(eco-material design and eco-life-cycle design). Especially, the object of this lecture is to acquire the knowledge of design and systems of
sustainable buildings using resources circulation-oriented materials, and highly durable buildings having long service life, through the examples of
the contents of design of really constructed long life houses.

[FEEE]
BENSKRAZBER T ZEEOFRTREEICHIZEMNSAREZSZICOTTVS,
RETBESNLABPHECZHATRETDLOOHM L REDZHFICODTFTVS,
B> AT LABEANOBELEEERMEBLELTOF Y UTERER SR EANICTETESREBEHICOIHTVS,
Course Objectives:
Acquire specialized knowledge about the sustainability of architecture that creates space from the past to the future.
Acquire judgment and expressiveness to utilize the knowledge and skills learned in class.
Keep an interest in building a sustainable social system and a career consciousness as a building engineer, and acquire an attitude of being able
to act independently.

HBE /Textbooks
FHICHEL
Not designated

SEEREEHEEICIF O) /References ( Available in the library: O )

TE2UHAVIEE ( KER)

Perfect Recyclable House 1 Wooden House
EEUFAUIEE2 (KRERF)

Perfect Recyclable House 2 Steel House
FEVHAVINEES (EFHREBER )

Perfect Recyclable House 3 Living Experiment
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1R 2 SR A AR

(Advanced Trans-Generational Architecture)

BB WA /Class schedules and Contents

A EEEAR

HABRETY 1>

LR EE 5k

A RRENE

R AR HE

DHATN . VI-ADEHOEERT BERBEMERBMO VT AT OBRIR
DHAOL  VI-ADEHDOEERFT2 Z2UTATILEE
HEeBAORREMBER (TLEYT—23Y)

BHRE1 UHAOILEM

10. BHIRE2 SWMAEM

1. REDHCBEHREE

12. BERBEREUY A DIERE

13, Fmaett S RERME

14, REFBAMBARERET £ERF

15. HAMEBSEMH (TLEVT—ar)

® N OAWN =

9

Trans-generational architecture. Guidance

Trans-generational architecture. Design Philosophy

Trans-generational architecture. Moral Philosophy

Trans-generational architecture. Intellect

Sustainable consumption

Design of houses for recycle/reuse 1 (the state of demolished materials in construction)
Design of houses for recycle/reuse 2 (perfect recycle house)

The present condition of social capital and maintenance management (presentation)
Case research 1: Recycling building material

10. Case research 2: High durability building material

11. Long service life and information transmission

12. Resource circulation and recycle design

13. Sustainability and eco balance performance

14. Environment conscious materials and lifecycle design
15. Trans-generational material of architecture (presentation)

RAESHM D H3E  /Assessment Method

2EDHEBICRZBEENTICE TS LAR—NHE ( FBEIC KRB EBIFHE : (2x100)/2) )

Points of evaluation of reports about the contents of lectures by two teachers
(Individual evaluation by each teacher : (2x100)/2))

EH- ERFEBEOHAZAR /Preparation and Review
RECHETIEEPRLZRT,

Read various books and papers related to this class.

B LEDEE /Remarks

BEXKA -2y 7T, BEERFIEH, RAEEIFOWEEZTZIRER. FBREZBLTHEHEERLL,

EMBE
BEFYA

In case graduate students want to receive the training cources of design and/or design management in the internship, they are expected to attend
this lecture.

BHEN,SOAYE— /Message from the Instructor
BEANAS, EEYMOWMAK., REGHICEALER OKSIOHNFTTEL,

You have to be conscious of durability and long life span of buildings on a regular basis.

F—7—R /Keywords
R, AR, UHCI o)L, V1—R

Trans-generation, Sustainability, Recycle, Reuse,
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EMRE
m 4xz oo BE S/LS) 24 FH A2
OIRIBZTCRIEETEFE REFYA>

(Environmental and Spatial Design)

HEER I %S/ Hiroshi  YAMADA /| BETFH A 2R (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEPICIAE - Bt EORERREEN EXRD ELRERICESL A RNITEN
#B5S
ARC540S © JAN O
- T HIBETEBEN L OBENE ©:WHE O:MhE A: voBiE

REDOBE /Course Description
BEEFTEHRMNEREOHREST, 2N BARRESEZHICO 2R GOEETHERENDIESHERBETHD, ERETREFIS VWL
BREEBROESCHI2ELEROEBEATBERS BRIDEICEI2T, BEEBICNIT2ERERHIERABIC, BEOBRICHDE
AFPERERIIL, BREAHEBRICHNIIERERODCEEZENE TS, FIHXOEEEARANBOZHRICEVTE, BERNF7O2IIME
RRIBICHLE>TAEZEZATELD, BEROHLESLEEROBRICOVTHEEL ., ¥ TREIELEEER ERZEANICEMELT
EEEATHERTDERBICZTNATNOERCLHAIREABRAICOVTERT S,

<HER&E>

BECHIIEMIRBEMBETT .

BERZEREEIC, RATACAEISHEZBRIZEMEFICOHTVS,
WRENZEEPBRAONHMEREL TRENSREICRUED S,
PBDEEENDZHRICOVT, ERTREOOEE AR MECEEMHN/HITE S,
FH2LHVT, RERZ/FVEEROBEVRREZERTES,

The profession of an Architect not only requires technical skills, but requires understanding of our socio-economic

environment etc. In this course, fundamental texts in Architectural theory will be covered and fundamental architectural

details will be explored through lectures and exercises, to explore the idea and philosophy behind details and nurture

deeper understanding toward the profession. In the first half of the course, the thought process of Architectural realization,

the relationship between the Architect and the social background will be lectured. In the latter half, fundamental

Architectural details (theory, element etc.) will be covered by lecturing the design philosophy behind the details and through exercises by drawing
these details.

<Objectives>

Obtain specialized knowledge about the Architectural design.

Apply theories or technics to real design fields based on the historical background.

Solve development challenges by reconstructing theorical thinking and known knowledge.
Evaluate required studies in terms of their methods, contents, value.

Produce reliable proposals with ethics in society.

HBE /Textbooks
R¥ETETTD To be assigned in class.

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
RETIBRT B To be assigned in class.
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OIRIR ZEMRRETF

(Environmental and Spatial Design)

BB WA /Class schedules and Contents
01 4> NOXYZaY
02 EHEEWR1:EBEx2HETLT - JlE21>I
03 EFEER2 . BENJ(SoHEFE -V OY
04 EFEEHRI: BEEOZEMHELESHE ON—K JIFa1-—-V
05 BEEHL:HBILo_-_1—3—2Y LL- 9=IN—RA
06 HEBEEH®S: BEEHRLKR—bH
07 FTHAEWRT  SFFE
08 FH4A U EM2 : BHHTLE
09 FHAUER3: TENTE
10 £EEBW1: L7770 5—>3>
11 EEBWR2: XT147T
12 FHA2 - £EEBLA—H
13 FHAEB1: FURER
14 FHAEB2: F2REH
15 FHA42EES  HKEY

01 Introduction

02 Architectural Theory 1 : Ornament and Crime

03 Architectural Theory 2 : Towards a new architecture

04 Architectural Theory 3 : Complexity and Contradiction in Architecture
05 Architectural Theory 4 : The Mathematics of the Ideal Villa
06 Architectural Theory 5 : Delirious New York

07 Design Theory 1 : Geometorical Form

08 Design Theory 2 : Organic Form

09 Design Theory 3 : Acoustic Form

10 Production Theory 1 : Fabrication

11 Production Theory 2 : Media

12 Architectural / Design / Production / Theory / Report

13 Design Exercise 1

14 Design Exercise 2

15 Design Exercise 3

RIEFFM DA%  /Assessment Method
BETONTADN 30%
EERE 60%
TER10%
Exams in class 30%
Assignment 60%
Efforts for daily lessons 10%

Epi- E%FBOANAE  /Preparation and Review
BEOREODTRAICNBMOFHRELTT>TILEZL,
Reading assignments before class is mandatory.

B LEDEE /Remarks

BEAOZHEHEATT. EFLTIBLVEBIASNECAOTYRIEMRBLTETILZEL,
Attendance is mandatory. Interactive communication in class will be not possible without reading assigned documents.

HUELASOXYE— [Message from the Instructor

XEOFHE, RAEBOBBREBNEXEELETH, BRHBLLI LIV EZRETIOTEKR? TS EETL,
Reading and understanding of fundamental texts and practical training for being an Architect is not easy, but itis a

necessary process.

F—J— R /Keywords
BEFTYA U ER
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EMBE

B EEER a2

(Construction Engineering and Management)

HYER R HEA / Kazuaki HOKI / BEFH A 28 (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
ARC5138 © O O
- e HIEBTX RN LOMEE ©:WCME O:ME A homiE

REDOBE /Course Description
BREFEGREXLERY) ., RYBEBHEENI D, ChoORFKHEEZRRL ., RETREORVEBEYEZFENRM- METRE. Ef B
 RUHBEBRZTRSLOICEETEZBYICTRS. FEBERTE , EREEZH<SHREBBERVTRED) SHBEEZITOZBEICETSHFH
BEEBICAVSNBEZ FREICOVT, BHOEMERATEE TR LLEEIL, BELDODHZPEFLEEICSHRHLLVEBEEZEEBITSZ
EZBHNET B,

Building industry has different characteristics compare to manufacturing industry and sometimes they cause problems.

To overcome these problems the construction management technologies are introduced, which realizes safety work,

good quality, appropriate cost and construction period in each construction project. The lecture provides the newest
technologies which are applied in all building activity processes which begin with material product to building maintenance.
The lecture also provides latest innovations in construction industry such as application of information technologies.

[2ZEB&]
o EBEMM AR FKie
BR4TEEBEIIXELRI2EEREREERNEABEERNA DBRENICHICOHTVS,
OBV BEMREN ERRAD
BEAEEBEICE T2 HANBRICHL T, BERZR DT TERNICEBRIIEHEELEIC, HOSNOEXZEAZEEN, 510, HELH
ALTTOP IV R EEREH LEFRDTIAZT7—23VEHEFIIOHTWVWS,
OBWMRESICESVLEENTH
BRLETEZERIDIRMEL L COMBFICE S BHEMRRCIRYVEALERPEZZHICOTTVS,

[ Specific targets in focus]

e®Advanced technical knowledge and skills

Graduate students should acquire advanced theoretical and practical knowledge necessary for construction engineering and management
systematically and comprehensively.
OAdvanced problem-solving ability and expressiveness

Regarding social matters in construction engineering and management, graduate students should acquire the ability to find problems and solve
them theoretically, the ability to convey one's thoughts, and the communication ability to collaborate with others to organize projects.
OAutonomous ability to act based on advanced ethical viewpoint

Graduate students should acquire the motivation and attitude to work on problem solving based on ethical viewpoint as an engineer who
practices construction engineering and management.
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BELIEEER
(Construction Engineering and Management)

HRIE /Textbooks
REIZISU TERBER
Papers will be distributed.

SEEREEHEEICIE O) /References ( Available in the library: O )
ARNAFEE 2R BEEIX(IEHECEE). AE

Y. Tamura et al.: Building Construction Methos - Construction Planning and Management -, Maruzen co., Ltd.

BAEREZS OV V—-MOREEEEH RSEH. hE

Architectural Institute of Japan: Japanese Architectural Standard Specification, JASS 5 Reinforced Concrete Work,

Maruzen co., Ltd.

¥ E- WA /Class schedules and Contents
#1106 . REEEFR (SE)
$20  BREIEEEAKEBIASSSHH IV —RNIE (SH)
F3E : AV U—RNIEOREER (T—RX0EBELEH ) (BE)
FAE  BRAEEBRBICHTHHEMN (SE)
$50  REBETE SEEEEOEI (5¥)
$6E : BELERSICHSTI2EMERE ()
H7E  FEICKDTLEVT—>3a v (BE)
$£8E : 7O IV NORBAEERMERE (&RA)
FOE  IBILHBTIDHEINATAL (1) BR (KRK)
F10E : TRICBSTIEINATAL (2 ) BHIBN (RK)
F11E  IFFHEEIRIIAL—>aVFE (FK)
#1206 : BEIEICHTHEEME (RK)
F13E  £EEBICETAITEMOFA (FRAK)
F14E  HFLLVEEEBOEM (&RAK)
$150E : FEICLKDTLEVTF—>3ar- BE(HREK)

Introduction of quality control

Reinforced concrete work (JASS5) concrete work

Reinforced concrete work (JASS5) quality control of concrete
Wooden house work

Steel house work

Brick house work

Students' presentation

Construction processes and organization

9 Systematization in construction process (1) Theory

10 Systematization in construction process (2) Examples

11 Construction planning and process simulation

12 Work study in construction

13 Application of information technologies in construction management
14 Latest innovation in construction management

15 Students' presentation

O~NOoO OO WOWN -

RAETMD HE  /Assessment Method
TER10% BEHEEESM
LR—K60% 1~7T1[E, 8~14T 1[G
H#K30% 1~7T1ME, 8~14T 1[0

Participation 10% Participation
Mid term paper 60% Once each in 1-7 and 8-14
Presentation 30% Once each in 1-7 and 8-14

E§l- BRFZOAAE  /Preparation and Review
BRECBVTEEEThLBEROTFEZITS 2L,
BRENBOEBZTSZ &,
RECHETIMREANPERZNEL., ThSEZGHRITA &,

Preparation is necessary.
Review is necessary.
Collect a research paper and information related to the class. And, peruse those.

BELEDEE /Remarks
BEMBRCEIICEITS2ERNEANEBZETZIEOEL THEREZTD.

The lecture is carried out that students have basic knowledge on building materials and construction.

HUEASOXYE— [Message from the Instructor
68/ 102
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EMBE
BEFYA

BELTEEER

(Construction Engineering and Management)

HYELASOXYE— [Message from the Instructor
CNET, BEIZBIRBHRELERENZ<, SEBBOZAHRIRFZVESONTELY, BEIZEZRZENICEEITILOOERNEER

. FEIOVT, BHZBN LB SEBRETS. BRIZZNENICR2BEZES,
Since now construction projects are not considered to introduce the industrial engineering ideas and technologies
because of difference of conditions to manufacturing industry. The lecture delivers basic way of thinking and techniques to manage construction

projects scientifically by introducing real project examples. Through the lecture students' scientific viewpoint are cultivated.

F—J— R /Keywords

68/ 102



ZMRA
BERAARAE T2 5% L

(Advanced Environmentally Conscious Materials Engineering)

HEER Pl 484 / Hiroki SUYAMA /| BEFH 4 2R (19~ ), RK HBEA / Kazuaki HOKI | BEFH 1 > 2
/Instructor (19~)

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ARC5163 © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE RIGHEIIRHH TS

REDOBE /Course Description
REEE ABEHE RERZEOYENHALNSHEAL T, FETRCESE BTLRERITZIEHICE  REAVNEOREMBORIE- MI-
Y- BEAHABEFAREEND, COBHTR ,EE, 7 LEVT—2a0a82BLU T, BRCHSIHR[ANEMB (IAXTUTIL
Y ERERBMNAERET (TOAOAVARNT I3 )OEAKFEEMOER/ZHET.
[E2B#&]
REANEMBOR) ERNCEMAERZEBEL. AEERPRET S EXTLOIBREEHIIDOITTVS,
RETBSNLERERANEHLTRETILHOORADLZFIIOHITVS,

In order to break away from mass production, mass consumption, and mass waste civilization, and to make soft landing on sustainable buildings,
cities and societies, it is necessary to make the environment-conscious production, processing, construction and design of materials of buildings.
The aim of this course is to obtain the way of thinking and technologies of “Eco-materials” and “Eco-construction” in buildings through exercises

and presentations.
At the end of the course, participants are expected to (1) Obtain practical knowledge about environment-conscious materials and skills to analyze
survey results and data, (2) Apply problem-solving ability learned in the course to real world problems.

HHRIE [Textbooks
L

Not specified

sZEREEFEEICIE O) /References ( Available in the library: O )
BEPCEERT

To be announced in class
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RIEANMBEM B TE45R

(Advanced Environmentally Conscious Materials Engineering)

BB WA /Class schedules and Contents

1ALV A

2. RRAMB OREMNR
IREFNBENEERET

4. REFMBOBHERE

5. 2% : RERKRORX

6. RIEFME D BE I

7088 B ORKRE

8.HE RIS

9.78% . Kk IE

10.38% : OV U — b OFBEEKE
1M BB OV U—FOREE - A&k
12785  BHREORE
13.08% : B REDORE
14088 : RRBE

15. #64E

. Guidance

. Environment-conscious building materials

. Environment-conscious building construction
. Environment-conscious building design

. Practice: Presentation of survey results

. Environment-conscious structural members
. Practice: Designing member

. Practice: Formwork construction

. Practice: Reinforcing bar construction

10. Practice: Mix proportion of concrete

11. Practice: Concrete mixing / casting

12. Practice: Calculation of member strength
13. Practice: Experiment of member strength
14. Practice: Result report

15. Conclusion

RAESHM D H3E  /Assessment Method
FESR:20%
EEORRE : 80%

0N OB WN =

©

Attendance and participation: 20%
Practices: 80%

E§l- BRFZOAAE  /Preparation and Review
R RECEDICHETIERREEZTOI L,

Perform intelligence in conjunction with the experiment, training and the activity.

B LEDEE /Remarks
BERTRIBENRERETD &,

Review the lecture.

HYENSOXYHE— [Message from the Instructor
2ICA&L

Nothing particular
F—7—R /Keywords
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EMRE
M WA et

(Structural Analysis)

BYEER A fE 2% / Shinnosuke FUJITA | BEFH A 228 (19~ ), WF #§1/Masae KIDO/ BETH 1 2 %2
/Instructor B(19~)

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

OP
EETEMMME - K SLRERR N EERD ELGEEICESHAEROITEN
#HERS
ARC511S (:)
\ N HITETXBENSOMEN ©@:BEE O:MEE A: omE
HEE s eih=E

REDOBE /Course Description
EFEREYONENHEBHZIEI -0 NZFE>TTFAUTE & 2BERTEFES,
AERTR , ERTHEYAORSICAVShTVRBERNY RN IVITOREBZERTHIAREREICODVTEET S,
Fh BREZBIDEFELTLT, pythonEBENZ T —A2F—TVV—-AOTATZIVIJEREAVT , BEBLEERERBRICS
OJZzZ2J0L , BERR 7OV LZBSOFT—HSRETHEETS,
BEZBLUT, 1R I"EDhBEVIZNREZSICFTS,

Predicting the dynamic behavior of building structures using computer is called "structural analysis".

In this class, we will learn about the finite element method (FEM). In general, the structural analysis software used in practical design is based on
FEM.

Also, in parallel with the theory lecture, using the free and open source programming language called python, you actually program the learned
theory and implement the structural analysis program from scratch by yourselves.

Through the class, students will acquire solid engineering skills to avoid being used by computers.

[2EB&]
BEREFICEIIEMN AR ECRNL DRENICHICOFTVS,

Course Objective:
Systematically and comprehensively acquire specialized knowledge on structural analysis.

HRIE /Textbooks
FICEELEL
Not specified.
SEEREEFEEICIE O) /References ( Available in the library: O )
FHA AVE1—FT 1T AF -PythonlZ K2 EEOFREEMEEDER - 24T KB, BAEEZLE, IO

Introduction to design computing : python programming for generation, simulation and optimization of architectual from and function, edited by AlJ,
Corona publishing
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EMRE
M WA et

(Structural Analysis)

BB WA /Class schedules and Contents
1BEBFOLOOTOISIVJOEBABEERANEEZEOBE 5 V(1)
2RBEBTOLOOTOVSIVOEBANBEERANERZEOSH TS
SEREZRZOER
42RTRNSABEZOEZRMINI I AOEH
52RTTNTZABROEMEBETTOT T LDERK
C2RTREXZNEXRMUEI NIV ANEH
T2RTREZOHMERENT IO LADOER
SIRTREXRNEXRMUET NV IV ANEH
93RTREZOHMMT 7 OT T LDER
10. MRS N U R L EIEBE S BB
11 RSER TR AT & A2 IR TR
12 W RIER TR AT & 2N IER R (2)
13.8REEMEFTY 7 NI I T %AV EBEEN
14 BEOETERIE
15588

1.Foundations of programming and mathematics for structural analysis(1)
2.Foundations of programming and mathematics for structural analysis(2)
3.The mathematical foundation of Finite Element Method

4 .Derivation of element stiffness matrix of 2D truss elements

5.Creation of elastic analysis program of 2D truss element

6.Derivation of element stiffness matrix of 2D beam elements

7.Creation of elastic analysis program of 2D beam element

8.Derivation of element stiffness matrix of 3D beam elements

9.Creation of elastic analysis program of 3D beam element

10.Geometric stiffness matrix and buckling eigenvalue analysis
11.Material and geometric nonlinear analysis(1)

12.Material and geometric nonlinear analysis(2)

13.Structural analysis using commercial FEM software

14.Structural analysis and computational morphogenesis

15.Practice

BiERME D A% /Assessment Method

FER70%
LR—K30%

Class participation 70%
Assignments 30%

Epi- E%FBOANAE  /Preparation and Review
BADOPCHBDVEHARETHEANFAENTVBPCIC , RBRYTIRNIVITEAVAN=ILL , BENIC7OIZI V7 0MEEFELOHD L
o ZOVZIVIREBSLVENDTYT, BEFELRLICEZOBOBELEGTIOISIIVIRAFLEZFICATR LR IBRHICTAETTO
T, BREUNOBBIC7OTZI 0TI BEERLTRITTIEESY,

Please Install some pieces of software necessary in this class on your PC or a PC permitted to use in your laboratory and voluntarily start studying
programming.

About developing your programming skills, experience is the best teacher.

Since it is difficult to learn programming skills only within this class without voluntary learning, be sure to set up an opportunity to do programming
at times other than classes.

B LDEE /Remarks

BEARBPHIBEIFOERNTHREZS CHTTVS ZE(BER).
T, B BHICEABPCEAMALTH CENEELLY,

Basic knowledge of linear algebra and calculus is essential.
It is desirable to have a PC that you can use freely.

HYENSOXYHE— [Message from the Instructor
EE, —BREHESOJZLROACEIT—23FINTFHA VTNV ITREOERFHH , AFBORVETE , TORSBY—ILEZAV
TRASHADOTIRTY NEHEBZEBRICEVELE, LALENS , AVEI—ZOHTEINSBTLEELVERRYEEA, V—ILOFE
EEMIDEBRLKT VIRV IANICAVD &, TEBYIREAZRRTRRENIBVET, LD TBERTOHRATRZOLS I AL
WICEDLYET, BRETOI IV 0 2EY NTESCEZBUT, AVEI—20HIEAOEYMEZHM I HZHICFHTTILEEL,

In recent years, rapid development of integrated structural calculation software or computational design software made it possible for someone
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EMRE
M WA et

(Structural Analysis)

HYELASOXYE— [Message from the Instructor
with little knowledge to easily output some calculation results.
However, the answers given by computers are not necessarily correct.If you use it like a black box without understanding the contents of the tool,
there is a danger of overlooking inappropriate answers. Especially in structural design, such mistakes may be life-threatening.
Through studying theory and programming in sets, please acquire the ability to judge the appropriateness of answers given by computers.
F—7—R /Keywords
BRERZE, BEFEIOISIVY

Finite element method, numerical calculation programming
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= EMME
B EMBS R BEF A

(Advanced Building Materials)

BHER /MUME  %35L / Hidehiro KOYAMADA | 7Y A4 28 (19~ ), /MU B / Tomoyuki KOYAMA / IEEE
/Instructor B4

BIEFER By 28 {y 21 2% Hj RERRE £ AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEPICIAE - Bt EORERREEN EXRD ELRERICESL A RNITEN
#B5S
ARC515S © JAN
- s R HIBETEBEN L OBENE ©:WHE O:MhE A: voBiE

REDOBE /Course Description
BEYE  BEME , BEErE, T EMBELSBHEENTVS FNERTE , ChSOBREMBORBHER Y RSER/L , 510, ”ERZ
CEEE , JOANSORRBEZTY , EEMBRAOTFEEZZS ERCHSTELIREMBRFT ORI ZEFICODTRI L ZBRETS . T
EEE BIEELRCEOEERBETHECLIEEMBICOVTEY , BICHBORERZ  £E8 , JANEEZSZLILKY , Th50y
FOA 22—y S ICHERERABEEETS.

The building is composed of structural materials, functional materials, and finish materials, etc. This course understands
the feature of building materials more deeply, seizes the current state of the process of manufacture, production, and the
cost, etc. in addition, and learns the technique of the architectural materials design. The building materials needed in
architectural practice of the supervision of construction work and the construction management, etc. is learnt, and basic
knowledge necessary for the internship in those fields is acquired.

(2B &]
BEMBOL ZRNCEMABZEZICOHTHY , BEEMBCEETIREERNPHBET — X2 EOIREEZFICOTTLS .
BRETHESNLEMRAEZREL. EEMRICHEIZ2ERNSREZMEL , TORREEHLLREIZIRAEDNEZZIIOITLS .

Course Objectives:

Students should acquire more practical expertise in building materials and have the skills to summarize and analyze survey materials and
numerical data related to building materials.

By making full use of the specialized skills gained in class, students should be able to extract international issues related to building materials and
should acquire the expressive power to disseminate their solutions to society.

HHRIE [Textbooks
HAZARIZETRTS .
To be announced in class
SEEREEHEEICIF O) /References ( Available in the library: O )

BERTERELKRE. FAMBIASSSEKAF I V) — NI E2009
Japanese Architectual Standard Specification JASS5 Reinforced Concrete Work
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B EMBS R

(Advanced Building Materials)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

10
11
12
13
14
15

O N OO WN =

9

10
11
12
13
14
15

BEMEER ( BREMH)
BEMRER (BEME dEME)
BEMBER (TAERMH)
BEMBER (AL ILRMH)
BEMHE® (EERMH)
BEMBER (ARRMH)
EEMBEHR(AVIU—K)
REARE 1

BB BERET (PR A BAKAEL)
EEMEEATBIERGT (MR- BREMR)
BEMEEMRIRGT (TEMH)
PRI AT RIRRET ( BRATEL)
ERAL RIS BIRRET (SNEEMTH )
ERAL BB SEATBIERET ( MEEMTHY )
REERRK 2

—~ e~~~ o~ —~

Introduction of building materials

Introduction of building materials (structural materials and finishing materials)
Special building materials (silicon materials)

Special building materials (calcareous materials)

Special building materials (metal materials)

Special building materials (organic materials)

Special building materials (concrete)

Presentation of assignments 1

Design of building function materials(fire-preventive, fire resistive, waterproofing material)
Design of building function materials(thermal insulation, dampproofing material)
Design of building function materials (soundproof material)

Design of building element materials (roof material)

Design of building element materials (exterior wall material)

Design of building element materials (interior wall material)

Presentation of assignments 2

RIEFFM DA%  /Assessment Method
FER30%
RERK 70%
Attendance and Participation 30%
Presentation of assignments 70%

ETTR

ERZEDOKNEA /Preparation and Review

REOEBRCAERBSENBERR IR L,

Read a reference literature profitable to understand the class carefully.
BiELDEE /Remarks

BEOEKZTHRY LFZEEMBC OV TEBARZFE L TEL L .

Students are required to prepare the basic knowledge of building materials taken up by a usual lecture.

BEMBICHEIZERNCABEZEIZENELTERENTS .
It lectures on the basic knowledge of the building material to possess.
HYENSOXYHE— [Message from the Instructor

BEYRETOREOHTEL , TOMEELECAOBCHIATT  BEMBRCENERF IS LTEESEBRIC B ET . BEFRFERL
FOICEEMRREFEROTTEV .

Not only the form of the building but also the material always noticeable. The designof building materials is an important
business for designing a building. | believe this course will help students understand the design of building materials just

like an architectural design.

F—J— R /Keywords
- A2 % ')—h Concrete
- HEH MR Mechanical Properties
- ¥R Physical Proterties
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(Structural Design for Buildings)

BHER STUE  3Xth / Fumiya ESAKI / SEEENRERT

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

OP
EETEMMME - K SLRERR N EERD ELGEEICESHAEROITEN
#HERS
ARC510S (:)
\ N HITETXBENSOMEN ©@:BEE O:MEE A: omE
HEE FEET e

REDOBE /Course Description

BAERNOEREYEG. BREEZCHEEIDLSICLATIAEES RV ENEZEREERENTVS, BEEEYOMELTE M ERRITHHE

ELT, 1) REKFMAOZRBIZIHABTSHESEEETHE, 2 ) KRN EBEXEHEZZB L LRAMIFHE,. 3 ) IRILF—RIREDICK

DTREMEZTMMIZIRLF—OHYEVICEIKWEAEOREY, 4 ) 5E6mMEBAZPEEBEEYICHNL TR, HRABSEHEN R

EENTVD, FERTR, BROMERFEOBENBZRIETNhTNOREOERNEERSLICEELTEREShIMEZEOEEIC

K RTEECHALZVERETEREEYICRYTIEG I IV - NEREYOMELEZDN T2 HES JOMWESSHEZHAL., &

BICOEZEMEFSICHSLEERBNZABOEESS LVCBEREN SHERICEIBETHEICEZDBERINELREN. SELIS LOEHRRER

HEHIDHR LR, HEBROBNMICHISL LHRENBHM AN EZZLSICTR. EFANICE, PEBOHKHFI V) — NEREY

ZHICEY LW, REMORIEEDEVPTHESHO S ES LOCMBEREO T EREEEH L, 1V X—2VI YT TORRNERBEEMEL I

ABRICOVWTEBT S,

ZHIEEERF , ATOEY T3,

1) BEBERFHC OV THRNL DRENICEBL TV S,

2) ROOBRENWEREONBEZHATE D,

3)BFEHHGI V- NEEYOMEDMES LT RERFTONBEZHATE S,
The buildings in Japan are legally required to adjust Japanese Building Standard. The confirmation methods of the seismic safety of buildings on
the law are as follows; 1) to check the lateral load-carrying capacity in the Provision of Allowable Stress Calculation, 2) to check the ultimate lateral
load and deformation in the Provision of Response and Limit Strength Calculation, 3) to check the response in the Provision of Energy Balance
Based Seismic Resistant Design Calculation, and 4) to check the response for high-rise buildings more than 60m height in the Provision of Time
History Response Analysis. The aim of this course is to show the seismic design methods of buildings. The historical review and theoretical
background of Japanese building seismic design standard are explained. Moreover, the evaluation method of seismic capacity and seismic retrofit
of the existing reinforced concrete buildings constructed under the old standard are described. You get intelligence ability, analytic ability to be
necessary in process reaching the solution from the acquisition of the underlying knowledge corresponding to the seismic design method of
buildings and consequently learn the general judgement corresponding to the change of social conditions. Specifically, | explain a difference of the
safe inspection method of a newly constructed building, the seismic evaluation method of a existing building and the retrofit technique method by
adopting a existing reinforced concrete middle low-rise building for an example. You learn it about the condition in connection with practical
problem by the internship.

The aim of level of attainment is as follows.

1) Acquire systematic and comprehensive understanding of building structural design.

2) To be able to explain the content of existing Japanese building seismic design standard.

3) To be able to explain the content of evaluation method of seismic capacity and seismic retrofit about existing reinforced concrete buildings.

HHRIE [Textbooks
BEHICERETUYNTERAT S,
Give out the supporting materials at each lecture.

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BRPICEETINHERNT S,

Introduce the references related to lecture.
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BEEBIEKG BT A

(Structural Design for Buildings)

BB WA /Class schedules and Contents
1 BERFE (1) BERGTORE
2 BENRGHE(2) BERFOEAS
3 BERME(3) MEEENHE
4 BERGHE (4 ) BEFEORZE
5 BERTE (5 ) MEDRRFTOEAS
6 BERITE (6 )HHIA V) —NEEEYOME IR
7 BEREE (7 )RAMHEFE
8 MBERME(8)IRILF—OHNECEIKHEHE
9 BERETE (9 ) BABSEBAT
10 EIFRCEEVOMERHE (1) MEDHOBEL REMAEERIEENDER S
11 BIFRCEEYOMERHE ( 2 ) REMEELREE CEBEYOKRRRA
12 MFRCEEYOMERM L ( 3 ) BREEZLAMIEE
13 IERCEEYOMEIEE (1) MEEOBE
14 RFRCEEYOMERESE ( 2 ) MEIUSEEE
15 IER CEEYOMEIEE ( 3 ) MEREHELEI T ZE

Design method of building structures (1) History of structural design of buildings

Design method of building structures (2) Concept of structural design of buildings

Design method of building structures (3) Outline of seismic design standards

Design method of building structures (4) Method of structural calculation

Design method of building structures (5) Concept of seismic secondary design

Design method of building structures (6) Seismic secondary design of R/C building structures

Design method of building structures (7) Calculation of response and limit strength

Design method of building structures (8) Calculation of energy balance based seismic resistant design

Design method of building structures (9) Time history response analysis

10 Seismic evaluation method of existing R/C buildings (1) Outline of seismic evaluation and concept of basic seismic
index of structure

11 Seismic evaluation method of existing R/C buildings (2) Basic seismic index of structure and Ultimate state of structure
12 Seismic evaluation method of existing R/C buildings (3) Strength index and Ductility index

13 Seismic retrofit method of existing R/C buildings (1) Outline of seismic retrofit

14 Seismic retrofit method of existing R/C buildings (2) Structural calculation of seismic retrofit

15 Seismic retrofit method of existing R/C buildings (3) Seismic performance and construction technique

O© oo ~NO O~ WN -

RiETM DA%  /Assessment Method
BHEOEREANORYEA (BRICHEL-FEORELZET ) 20%
HMARLAR—K 80%
Participation for each lecture (include solutions of problems in connection with lectures) 20%
Term paper 80%

E§l- BRFZOAAE  /Preparation and Review
EENBRTHRAENEENOF—TJ—ROBRNESEREICERTEDLSICTFHE (605 ) BB (607 ) ET5Z &,
You need to research beforehand ( 60 minutes ) and to review ( 60 minutes ) in order to absolutely become understandable the theoretical
background of keywords in the supporting materials given out at each lecture.

B LEDEE /Remarks
BEHIEXCBEDMOBERE . ERMBICEI2ERNEABRZEBLTHIE,

You need to review the basic knowledge on structure mechanics, and on failure and resistance mechanism of structural

members.

ZENEBZRZIEBRICERLBAERTVKHABRTHZOT , BEHELTTFEEBICEHDI N ROSsND, BEREBA O RX—22 VT TR
BRI BEOMEEZT255E,. FEREZTELTHBENEELL,

You need to research beforehand and to review the content in order to catch on each lecture in sequence. It is desirable to take this course for
students who take the Architectural Internship and study at structural design field.

HUELASOXYE— [Message from the Instructor

BRTHEEANICERRASEZ LOOHMBHRE I ERNETSZERIZOICHEHULENEAOBEBETT., BEYORLUN ENDLSBEXZ T TR
RENTVRHPOBEZDA P TSHEHELET,

The content of this lecture is suitable for caching on the theoretical background based on the decision to construct the architectural space actually.
This lecture will provide an easy-to-understand overview of the concept of how building safety is ensured.

F—7—R /Keywords
BEBERG, MBS, MEDH

building structural design, seismic design, seismic evaluation
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(Earthquake Resistant Structures)

HYER WF #%1/Masae KIDO / BETH 1 %% (19~ ), BHE {EZ8 / Shinnosuke FUJITA/ BEFH (> 2
/Instructor B(19~)

BIBER B 28 {1 5 2% Hj RERRE EE A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

OP
EETEMMME - K SLRERR N EERD ELGEEICESHAEROITEN
#HERS
ARC512S @
- — HITETXBENSOMEN ©@:BEE O:MEE A: omE

REDOBE /Course Description
BEFERETHVWS H2E , BELE , LR  BHIZEVK 2L OBEN S . FE R TR , Chon0hZTHBELS , a5, 0T &
-ENER, BD - OFHER, BREG LR  BEIFOBRNSHEB TS . SSICLEORE (REERE , BURETEL , EUREE
3% REASBSORE , BREASORE ) PIXRLFREE (BRIRTUIVYIILIIILFORE , &/ NI TUX R IIIILFERE ) OFH
EITBSZEICKY , NEOBEEZERLTESSCEBNETS .
EHEBHETV , ROBBEZERTS .
1) WEOBEZERETS
QHEOFRE IRILXFREZERTS .
NUBOFREBRIINFRECEREZEECBEIZAVTEELSR  EMMOBEIrBUD L5045 .

There are several types of mechanics used in building structures: structural mechanics, elastic mechanics, and plastic mechanics. In this lecture,
the equations of equilibrium, strain-displacement relationship, stress-strain relationship, boundary conditions, etc., which are common to these
mechanics, are explained from the viewpoint of elastic mechanics. In addition, the principle of work (divergence theorem, unit virtual load method,
unit virtual displacement method, principle of virtual work, principle of complementary virtual work) and the principle of energy (principle of
minimum potential energy, principle of minimum complementary energy) will be explained in order to understand the structure of mechanics.
Exercises will be given as necessary to achieve the following objectives.

1) To understand the structure of mechanics

2) To understand the work principle and energy principle.

3) To be able to solve simple beam and compression problems by using approximate solution methods based on the work principle and energy
principle.

(2B %]
HE (HBORE IXILFRE ) CBEBMESCICERICHIZEMNSEREZERL TV,

Course Objective:
Students acquire understanding of specialized theories of mechanics (principle of work and energy), plasticity analysis and buckling theory.

#HBIE [Textbooks

REABORBETIRIIFRE ZHEST/HFHI
Virtual work and energy principles for trusses, beams and frames
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(Earthquake Resistant Structures)

SEEREEHEEICIE O) /References ( Available in the library: O )
BEEEE - TOEREHR - HL—B/ RAZX—B
BESKEEE WHTUEE
SEBEFHER ENERE
SHIESELEM & B -EEE RS - Theodre V. Galambos & | @ARKE+ |, FECH#HRR
BEBEYORET[SRCx K] BEBERNHTS &

Steel Structure -theory and design- by Kazuo INOUE and Keiichiro Suita

Documents will be distributed in class

Steel Structure by Chiaki Matsui

Steel Structure by Minoru Wakabayashi

Structural Members and Frames by Theodore V. Galambos, Translated by Yuji Fukumoto and Fumio Nishino

Structural Design [Steel, Reinforced concrete and Timber structures] by Research group of building structural techniques

B WA /Class schedules and Contents
1 HAEVRA, HEDOEZ

2 RERCSTZDHFEOHRE
3 ERFHCROERFER
4 EDREBHE

5 HEOBENOREY- EH
6 XAN-—IVAOEE
7 BAREREZE

8 MREH

9 REBHAEBOFRE

10 BPMRTUIYLIZRILFORE

M ABORE IRILFORBEORED
12 HEORE. IXLFREOEE

13 IRIFREICERZEELHEE
14 SERUEEOEE

15 X&®

1 Guidance, review of mechanics

2 Structure of mechanics in beam theory

3 Boundary conditions and basic equations of beams
4 Displacement method and stress method

5 Summary of structure of mechanics and exercises
6 Divergence theorem

7 Unit virtual load method

8 Reciprocal theorem

9 Principle of virtual work

10 Principle of minimum potential energy

11 Summary of work principle and energy principle
12 Exercises on work principle and energy principle
13 Approximate solutions based on the energy principle
14 Exercises on approximate solutions

15 Summary

iERME D A% /Assessment Method
LAR—NZNEE 60%
RERBRTERISE 40%

Assignments 100%
Presentation, Q &A

Epi- E%FBOANAE  /Preparation and Review
(1) BERBRAETICFERITOCL  BERTRRBEBZITS L .
Preparation and review are necessary.

BELDEE /Remarks

RBEEERSIRL .
BERBA AV IVTTHERTIBFORNEEZZIT2HEE. FBREZBLTIHBENERLL,
BEHFEHCBETTHZ L.

WMoy  BEMSHFER  BEAR, RN EROERNBELRILFIBETHS .

Bring a scientific calculator.
It is desirable for students to take this course when they take the Architectural Internship and study at structural design
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(Earthquake Resistant Structures)

B LEDEE /Remarks

field.
Structural mechanics is required.
Basic knowledge of differential and integral, differential equations, linear algebra and vector calculus is required.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords
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RIBRIES AT LW BETHAY

(Building Facilities Systems)

HYER Z# EKH/ Shintaro ANDO / BEFH A1 %R (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ARC5208 © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES BRIGHEEY AT L

REDOBE /Course Description
SHREEBD>TLVREIRILFLERRES LD Lo, BERE REANOBAZFRELVLEFHIILE — EIIIILF—EMCOVTENT
%, ESIC, ChSOEMOBAMREFRITZLDOIIIL—2aVEMIODVTHENL, EBETS. RBENVIVICLZ2BEFEE
B LERD,
[E2B#&]
1TEIRLF—HMOMEFACHERIZTS LHOEMESFICO2HTTVS,
2fbFEEDAI 1T —2a>aEEAY ., BEL CREZHBRATIELIEEL TV,
3R BBELOBUIIEITVLEHEEOEVENEER T HRESREEELTVS,

This course introduces technologies for saving energy and utilizing new energy source which are applied to buildings
and building services. Additionally, simulation skills to predict installation effect of the technologies are educated though
practices. Personal computers are used in the practices.

[Course Objectives]
1. Acquire the skill for performance prediction and analysis of energy saving technology.
2. Acquire the ability to solve problems through communicate with others.
3. Acquire the skill to create documents based on the knowledge and sense of ethics as an engineer.

HRIE /Textbooks
%L (&R )/ Not specified

SEEREBEFEICE O) /References ( Available in the library: O )
BEPICEEMBN TS/ Wil be introduced during the lecture appropriately
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(Building Facilities Systems)

BB WA /Class schedules and Contents
1AM VA, FHIRIILF— BIRLF—EHOBN
2IRBERBATLOEAEHBNO
SREREATLOEAEHBNO
4 BREBERBE AT LAOEBAEHBENO
SIREBREATLOEBEAEHBN®
6 RBRIE AT LOEAEHBNO
TEYNONY ST FEOEAICLDBEIRILF—LO-HEAICODVWT-
SEMADONYITFEOEBAICLZEIZILX—LO-FOMOF %-
9ARBIRILF—FREFTOEAMRO-KBEIRILF—FAFEMICOVT-
10 AREIRLF—FALTOEAMRO-KBIRILF—OFERZEICOVT-
MRERBATLAEEO-BLIRILF—RBEATALAICE TS AEHMEHA-
1N2REBREATLAERBO-BIRNF—REATALAICHIZIRED-
BREFRBATLAETO-BIRILF—RBEATAICHIZAED-
VREBRBEATLAEEO-BILRILF—RE AT ALAICEITZAERKRERER-
15 RERBATLAREO-BILRILF BB ATAICETIAERK-

1 Guidance and introduction

2 Actual examples of environmental building service system -1-

3 Actual examples of environmental building service system -2-

4 Actual examples of environmental building service system -3-

5 Actual examples of environmental building service system -4-

6 Actual examples of environmental building service system -5-

7 Passive methods applied to buildings for energy saving-1-Insulation-
8 Passive methods applied to buildings for energy saving-2-Others-
9 Solar energy utilizations-1-Technology of solar energy utilization-
10 Solar energy utilizations-2-Calculation of solar energy-

11 Practice on building facilities systems-1-Guidance-

12 Practice on building facilities systems-2-Research1-

13 Practice on building facilities systems-3-Research2-

14 Practice on building facilities systems-4-Preparing presentation-
15 Practice on building facilities systems-5-Presentation-

RIEFFM DA%  /Assessment Method
BH L R— NReport 60%
T & S (EE)/Practice, etc  40%

ER- BRZBOANAE  /Preparation and Review
ZEEOBRERICOVTERFEFTETS>Z &,
Review is necessary.

B LDEE /Remarks
BERBAOR—22 VT T, BEFRHIH. RERIEEIFOMEEZ 12583, FBREZEBLTHESIENERLL,
If you will take part in the internship provided by the company that relates to building service, it is desirable to take this

class.

HUELASOXYE— [Message from the Instructor
2EZAL—2ar®7TavIIvIRELVEVSAX—DHAEBLAETTN, BICThSOREMABICO<E, EfiFELTHS
CHELZEORELRBICADEEZASNET,

People commonly think that simulation and programming skills are difficult to learn. However, if you educate the skills, you
have great advantages as a engineer.

F—7—R /Keywords
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(Theories of Urban and Building Energy Systems)

HYER & {E&/ Weijun GAO /| BETH A 28 (19~ ), AL & / Hidetoshi NAKAGAMI / 3EEEnFERT
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ARC5218 © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES HE-BhTxILF—=

REDOBE /Course Description

BRTE, A0, BF0EAL, ER IRXLF—OEBERZICHLTE, ABLICSVWTHTBICZTOETAEFLTEY, BHOFH 1>
CEERR, BEEE. BEZEOUREB L2 THO T, BRAECBRAMLEENTDEN TMREERD, ARETR. IRILFHEEH
DEHOLBFA- BREE: BRFFHIOVWTHEAL, TRHOBEE: HHIRILF—SRATLZHRUD, T, BE HFHOIRILF—H#
BOBYFIIOVT, IRLF—OFERBEZIML, BIRILF—4, 7MY, HEREM, AEHERVREREUHSOELN SHETEI &
ZENET D,

HBHIXLF—CHEITHIRBNEEMANBEEETD, BT IR —CHETIRAEENETLOIREEFICOITSD, RETESNIEERE
EHATRETDILOORBAEFICONID, ELCII21Z7—2a> RGNV, REEMRIDENEEE TS, B BRELEORBLIC
EJVEEEEOEVEREZERTIREBERTHLOICTS

In this lecture, you will develop an understanding — and a real working knowledge — of our energy technologies, policies

and options. This will include analysis of the different opportunities and impacts of energy systems that exist within and

between buildings and cities. Analysis of the range of current and future energy choices will be stressed, as well as the role of energy in
determining local environmental conditions and the global climate.

The students can acquire practical expertise in urban energy. The students can acquire the skills to compile survey materials related to urban
energy. The students can acquire the expressive power to demonstrate the skills acquired in class in society. Acquire the ability to communicate
with others and solve problems .Let The students have an ethical view of creating highly reliable materials based on evidence such as theory and
experience.

HABE /Textbooks
TITRIILF—ICHTB1TE T L — LD —/A Framework for Action on Energy

SEZEREEFEEICIE Q) /References ( Available in the library: O )
BEHICEEBN T, /will be introduced during the lecture appropriately.
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(Theories of Urban and Building Energy Systems)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

R

TITRILF—: EREEERE
IXILF—EK
IXILF—gE
IRILF—EEPO SR
IRILF—ERE
IxILF—2F
BEIXILF—
FEHERY 3 AL B MR AT
IXRILF—ERE
IRILF—ADOTIEA
IRILF - D
BRIXILF—H—ER
IXLF—FTBOTL—LT—D
IXILF—DOFRE

Outline

Energy : Key Isuues and Challenges
Energy and Water

Energy and Health

Energy and Biodiversity

Energy and Agriculture

Energy Efficiency

Renewable Energy

Advanced Fossil Fuel Technologies
Energy and Transport

Eneryg Accessibility

Addressing the Challenges in Energy
Modern Energy Services
Frameworks of Energy for Action
Future of Energy

RIEFFM DA%  /Assessment Method
L 7R— ~/Report 40%
FRE/Theme 40%
FF/Presentation 20%

ETTR

EEFTDORNA /Preparation and Review
REBILA—POREERL, ROBETRRLEY, BRLEVIDRSCREZEDHDOT, BHOERBIrVETHS,
In each lecture, one subject will be presented. The studets will need to prepare the subject before the lecture in order to

have a presentation in the class.

B LDEE /Remarks

COREIRMORFZHEMZE ST, B

English material will be used. Students need to translate or present in English.

BHEASOXY -

/Message from the Instructor

MUY, XBEBELEVYTZOT, REDRIEHBETHD,

EMBE
BEFYA

A, RRAA, AREOICABBONS, —RICREOHRICKZHBIRRL, 7TOVICRZ AV ERESOBBEANARITRIBEAELL TV

%, AREXIRENBRFEELS, BH- BROBIRILF-CEYIAK, ChonOBMBEOERICATT, 2LTERICIELL,

Energy services are essential for sustainable development. The way in which these services are produced, distributed
and used affects the social, economic and environmental dimensions of any development achieved. Although energy itself
is not a basic human need, it is critical for the fulfilment of all needs.This lecture try to provide a broad view of existing
normative and programmatic frameworks in energy area, to highlight interlinkages among the sectors, to identify key gaps

and challenges and to highlight areas where further action is needed.

F—J— R /Keywords
IXLF—, K R £YOSHEME, BE BEIILY - B

Energy. Water, Health, Biodiversity, Agriculture. Renewable Energy. Transportation
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EEROBETY A BH w1

(Advanced Architectural Acoustics and Lighting Design)

BHER BH #3E/Yumi FUKUDA / BEFH 1 28 (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

OP
EETEMMME - K SLRERR N EERD ELGEEICESHAEROITEN
#HERS
ARC522S (:)
- OB A 4 MBS TXBENSOMENE ©:HEE O:ME A: velE

REDOBE /Course Description
ABROB¥ TR, F KHRFTECALT, FFEOEE, EXFE, FHERERETE,. —RELTBHREEVICS T2BFRBERR
FE., SRECHEFTECOVTERRNICEBRL, FLFREOIIAL—2YaVFEEZEBIZ LN HEBRTH S, B¥E T, KRR
ECBALT, BEBoMiesE,. BR- BH. 5k, BACODVWTHERL, BAFES I 2L -2 3> 0REEZRT. NERREARETE
DHBMEFENDESTH S,
In the first half, the acoustical / vibrational environmental planning are lectured as follows; the aim of the plan, basic plan, wide area propagation
and environment plan, the prevention of noise and vibration in the general and special building and environment plan, acoustical environment and
a disaster prevention systematically, and also learn the acoustical simulation technique. By the latter half, the lighting environmental planning is
lectured as follows; the planning of the visual space, the sunshine / sunlight, lighting, and impose a problem of the lighting simulation.

[FEEE]
T O ARBEFBECHEIZL)ERNEEMNABS LTI IIL -3 VEMEFICOHTVS,
[The goal of this course]
To acquire the practical expertise for the acoustical and lighting planning and the simulation technique.

HRIE [Textbooks

BEBREHZEMT 2,

To be distributed some lecture document appropriately
SEEREEREICIE O) [References ( Available in the library: O )

BEBNT .
Will be introduced during the lecture appropriately
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FEXDIIRETF A 5H

(Advanced Architectural Acoustics and Lighting Design)

BB WA /Class schedules and Contents

1HAB VA, ERBZEOEFRSBHEOES
2 ERZEHEN) : STEEE. EOFOKRE
3 ERNZEHEQ)  BEHE
4 EAZEHEEG) : FEEH
5 FEHRE(1)  FEREDELRENS

g ) EROFKE
) BEREHE
&E%é%ﬁ B
9 ¥%- RREFE() : FHEBAE, XR. XREFHE
10 % WIREEHE(2) : RRBEHE., RPREHE
1% RREFEQ) : REBHEXE, FRETHME
12 BPAGTEZ1L—3a>(1): FEHSA
13BBAFEIZIL—232(2)  IRZEEOKRES
14 BAFEIZ1L—>3>23): XR- BAXFEOEE
15 EEFRERK EFT

1 Guidance

2 Room acoustical planning (1) / design target, design of room shape

3 Room acoustical planning (2) / planning of reverberation

4 Room acoustical planning (3) / case study

5 Acoustical design (1) / explaining of subjects

6 Acoustical design (2) / design of room shape

7 Acoustical design (3) / calculation of reverberation time

8 Presentation

9 Visual environmental planning (1) / goal, lighting source, light planning
10 Visual environmental planning (2) / visual planning, lighting equipment
11 Visual environmental planning (3) / environmental lighting and lighting pollution, estimate and assessment
12 Lighting simulation (1) / explaining of subject

13 Lighting simulation (2) / study on subjective space

14 Lighting simulation (3) / selecting of lighting source and equipment

15 Presentation

RIEFFM D FEE  /Assessment Method
ZERFTRE 50%
FREAETERREE 50%
*BAERHME O - (C BR3P D2 EOEFEE2BN S L EY T2 3V HARBETT,
Work on acoustical design 50%
Work on lighting design 50%
* At least two-thirds of attendance and two presentations are required for grade evaluation.

Ep- BRZEDORNE /Preparation and Review
EECh-EREOTFEE, REABROETEITS &,
Students are encouraged to make a preparation and a review for the lecture.
B LDEE /Remarks
EFREPHKRBECETIZEDLARILTOERSEEZEE BERLTHZE,
It is necessary to confirm and understand the basic matter at the department level about the acoustics and the lighting.
BHEN,SOAYE— /Message from the Instructor
BRTHICHSTHPFEXRCETIREREEREOBEICODVTHHER- BHRICBHD &,
Students are encouraged to understand enough the relation between the phenomenon and the theory on the acoustics
and the lighting in the architectural space.

F—"— R /Keywords
BEZTE RBAMHE

Architectural Acoustics, Lighting Planning
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ZMRA
BEESOBRETY A VRS asns

(Advanced Thermal and Air Environmental Design)

BHER BA 5% /Yasuyuki SHIRAISHI / BEFH' 1 %R (19~ ), 88 B/ YUiRYU/BEFTH A ER
/Instructor (19~)

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ARC5233 © O A

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE B ERORIET T

REDOBE /Course Description
AERLS  BETHAACSTZYEEROSERICALERICEBAL , ThoOYENLRROERE  RETHOSENSERERAHZ
ALICHEITHEMAAEANBR/EZEAMNELTVS, BREEZE , TRREZAANELHTS,
This course aims at improving students' understanding about physics of the various physical phenomena of architectural
indoor and outdoor space, especially about heat and air as physical elements. Furthermore, it also aims to help students
acquire technical knowledge about the mechanism for forming and maintaining an architectural and urban environment.
Professors Ryu and Shiraishi will give lectures on thermal and air environment, respectively.

[EZB#&]
BRERCESREOTR - #EXHZXALAICBET2EMABEERL TV,
ARBERCERREZXHE IS ERFEXNOBRERN- FAFECBEIZDAFILEZFICIOTFTVS,
BEZBUTESSNEABPREZCATIEHOBRERHMAZHIC O, BRCHSTHIRRBEBARAOEREEL TLWS,
Course Objectives:
Students will acquire the expertise in the formation mechanism of thermal and air environments.
Students will acquire skills related to numerical analysis and prediction methods for basic equations that govern the thermal and air environments.
Students will acquire the ability to solve environmental problems in addition to thinking and judgment to apply the knowledge and skills gained
through class.

HBE /Textbooks

BE7UYNEBRNGT S,

Some printed materials are distrebuted in the class.
SEZREE®EICIE O) /References ( Available in the library: O )

CFDIC&2EE- BT ORER A IF/NLEAZ/RERZFL RS
Computational Environment Design for Indoor and Outdoor Climates/Shuzo Murakami/University of Tokyo Press

771 102



EMRE
BLERORETT A BH ase

(Advanced Thermal and Air Environmental Design)

BB WA /Class schedules and Contents
18 EBEZEBICSTD2HREER (HBH)
2B ZERIRIKO ( CFDMBTHER )
3B ZERIREO (CFDORMEERT)
4B ZEREREQ (RAEBHOEBEFERN)
5@ ZRIREO (AREER)
6B ZERIREO (HFEAOBERIL)
78 ZERIREE (CFDICL3EHERE , ZRIRENR)
8E ZREHEQD (IAQ, EAQ)
9l AREO (ENHREFREEBS )
10 BIREQ (FEFRLE1 )
118 BIREQ (FEFEHREE2)
126 BIIRFEO ( H5. REOEEKL )
13 BHIRFEG ( BFETE- HIIRFEOTFRFME)
14 BIIRFEE (RAREBHES RVOLEOKRTE)
158 FEob

Thermal and Air Environment in Architectural Space, Course Overview

Air Environment 1, Overview of CFD Analysis

Air Environment 2, Characteristics of CFD Analysis

Air Environment 3, Govering Equations of Fluid

Air Environment 4, Laminar Flow and Turbulent Flow

Air Environment 5, Discretization of Equations

Air Environment 6, Various Indicies and Air Environment Design based on CFD Analysis
Air Environment 7, IAQ and EAQ

9 Thermal Environment 1, Mechanism of Thermal Environment

10 Thermal Environment 2, Non-Steady Heat Conduction(1)

11 Thermal Environment 3, Non-Steady Heat Conduction(2)

12 Thermal Environment 4, Solar Radiation and Window

13 Thermal Environment 5, Calculation of Heat Load and Estimation of Thermal Environment
14 Thermal Environment 6, Thermal Environmanetal Design and Review

15 Review

RIEFFM DA%  /Assessment Method
BB ERESN 20%
LAR—K 80%
Participation 20%
Papers 80%

O N OO WN =

Efl- BHRFZOAAE  /Preparation and Review

BROREERDIBILNSHNERNBD) SEENBRNBANED TR TBLSICBRAEEATVS, BEXTHEL T, BBZTV. BRERD.
HMBEBALFTVSESICLTTEL,
Attending class every week is crucial for enhancing your understanding and knowledge.

BiELDEE /Remarks

BEETT .

To be assigned in class.

BERBA Ry T T, BERNIH. RERFAIBHFOTEEZH2H58E. FEREZHBLTHIENERLL,

Students who have taken or plan on taiking internship courses in design and mechanical discipline are encouraged to enroll in this course.
HEENSOXYE— /Message from the Instructor

BETHICSTIRLEROBHRKOEBHEG , BEYNEIRMEPRECEARREEID LTERLRY LT, FERTTNSOERER
& BB (RRHEPRBRBL ) PRARTRITTTIEL,

Understanding of heat transfer and air transportation phenomena in architectural space is becoming more and more
important when considering the energy-saving performance and the comfortable indoor environment of a building. This
course aims to help you understand them and utilize what you learn in your future work (environmental planning and
mechanical design, etc.) and research.

F—7—R /Keywords
Air Environment , CFD Analysis , IAQ , Thermal Environment , Heat Load
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EMBE
BEIVSZTIIITZI9T4R ey

(Architectural Engineering Practice)

BHER & {E&/ Weijun GAO /| BETHA V%R (19~ ), 8 AZ/VYUjiRYU/BEFH A 2R (19~ )
/Instructor BH = /Koji TAKASU / BEFH A V%R (19~ ), BF 53 / Yasuyuki SHIRAISHI / BETH 1 2 %
B (19~)

WP #§1/Masae KIDO / BETH 1 V%R (19~ ), Bl #8l/ Hiroki SUYAMA /| BEETH 1 > 58}
(19~ )

/NUE  #3L/ Hidehiro KOYAMADA / BS54 A 38 (19~ ) K 83 / Kazuaki HOKI / BT A >
¥R (19~ )

R EAH/ Shintaro ANDO / BETH 1 28 (19~ ), BHE 1E 28 / Shinnosuke FUJITA / BEETH A
SRR (19~ )

BIBER By 28 {y 21 2% Hj RERRE EE A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRIUCZEDATADA—ANAFAVATALAO—R, REEED AT LAOD—A, B AT LAO—X, BETF
/Department HAODA—X, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBERNBICEEN HBHE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ARC5018 O © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE BRI ZFIITISITAR

REDOBE /Course Description

BREOEEERE  BEMRNT- B5, MBIE BREBEIATLABRERFIDIZTFIVIOSHIIHEVT , KRR ZEEFEEZREL
,RBICH TR NHAE , FRNE ,EE , BFRORK FWZBELT, AROEREEERRENOERZRD, FHHXEEEIHFLCS T
PEEH RREANERBCBAOTF—LZHERL THYEK, FHEXE, ZECCLESHOEAIHFOXMICHITZARRERETS. &
B, AEEF-REFLIEBERENKBBETH B,

This course aims at improving students' problem-solving abilities by tackling practical and complex problems in the

field of architectual engineering, such as building construction methods, structural analysis, building materials,

building services and environmental design.

This class is one of the authorized courses for first-class registered architect.

[FEEE]
BEFCHEITI2EMNBEBEETD. ERECEITI>REEMRIDEMEZICOTS,
FRELCHRVBACCEICI > THREBI LHOBE, ¥ HZESICOT 3,
feEEIZIAZT—23a22R@AY, REEZBRIZELEEET S,
B BREEOBUICEIVEEEMOSVERZENTIREBZITHLIICTS,
Course Objectives:
Acquire expertise in architecture. Acquire technology to solve architectural problems.
Acquire thinking and judgment to achieve results by tackling problems.
Acquire the ability to communicate with others and solve problems.
To be able to have an ethical sense of creating highly reliable materials based on the theory and experience.

HERIE /Textbooks
$ICHEL &L, /No text is required for this course.

SEEREEREICIE O) [References ( Available in the library: O )
REFEEIETRT . /To be announced in class
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BETIDSZTIDITZ20T14R

(Architectural Engineering Practice)

BB WA /Class schedules and Contents

O~NOoO O WN =

. a A a aa©
a b wN -0

O N OO WN =

©

10
11
12
13
14
15

HAE VA, T—XEH, JIL—T5, &EPE
FT—XICETHIEHRINE, FHIRES
FBERAERBEHB (TO 1), FBHRFEL
PRERE (HERE)E1E
FBERAERBEAR (TND2 ). EBHRREL
FREMRERETR (TO3I )., FHERRED
PRERE (HERL)E2E
FeoH, BE, THRRES
TLEYT—2a v EE
BREOOTLEYT—23av (JIL=7")
BEORNAZE. FMINE
XERRER

T, TLEYTF—avER
FEQOTLEYT—23r (AAN)
RO HBIE

Guidance and forming study groups for subject No.1
Information gathering for each subject No.1
Surveying and research(1)

Interim report(1)

Surveying and research(2)

Surveying and research(3)

Interim report(2)

Work for conclusion and suggestion
Preparation for presentation

Presentation in subject No.1

Information gathering for individual subject No.2
Investigation of literature

Preparation for presentation

Presentation in subject No.2

Review

RIEFFM DA%  /Assessment Method
BERONEZES M 30%
EBHRESE 20%
TLEYT—>32 50%
Participation 30%
Reports 20%
Presentation 50%

Epi- E%FBOANAE  /Preparation and Review
FIEOEBEITS> &,

Review is necessary.

B LEDEE /Remarks

BT —NORE, BEMRSE, ATP1-I)EELEBLEOAEMHICERSN TV, AREDVDZFB LS > TE, BEEK( 52—
DIV TEBIBIBENERLL,

The selections of concrete subject, the methods of investigation and the detailed scheduling are entrusted to the
independency of stutents.The students who wish to take this class should enrol the course of "Architectural Internship".

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords

BEOEEEE  BEBEF- R MEIZ RRERFEIATL, BRIV ZTY
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EMRE
CEREREHHTYA a2

(Low Carbon Architecture and Urban Design)

HYER 8@ 5%/ Hiroatsu FUKUDA | BEEFH A V%R (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

ARC5318 O © O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE 9o 3= =il T S

REDOBE /Course Description
A¥E, ERAREEOEHHR, B¥E. BREFTFODVLERREBHICEDZIE[HRETV, BEFFHPHETTFIO05EHT, &
OLS ICHETRTEREEFHEORI I MTONTV2V 2BR T2, EXAGTRECEREITZ LT TEL, FTRTHRLETRRICEE
THREDEKRERES,
In the first series of sessions we will deal with research on low carbon architecture, in the second series, we will search on sustainable urban
cities.We will learn how sustainable architecture or cities are designed and realized in actual fields, and understand the importance of planing a
unite of blocks or cities in addition to designing a sustainable building.

[EZB#&]
BREREERVCETOL) ERN TEELEMABEZFICOFTVS,
BREREERCFBHICEITZ2BIMRAROCRKREZBEL. RRHERBENEFICOT S,
WERRRICHFETRENER, EENHEZERL, EEPHFHLARLTOREFEICELEZRS, SVAREHRZFICOTTVS,
Course Objectives:
Acquire more practical and advanced expertise in low-carbon architecture and urbanism.
Acquire practical expression skills through case studies and presentations on low-carbon architecture and cities.
Understand the significance and importance of contributing to the global environment, take an interest in environmental issues at the architectural
and urban levels, and acquire high ethical standards.

#HBIE [Textbooks
#IZkEL
none

SEZREE®EICIE O) /References ( Available in the library: O )

1) Sustainable Architecture
2) HRER
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EMBE

CEREREHHTYA a2

(Low Carbon Architecture and Urban Design)

BB WA /Class schedules and Contents
1 HAERA

BREDNBETH A BHWET 1 ZHOE

BREMBETFTY A EHWE2 HOHE2

BREHBETY A BHHE3  BARA

BRELNBETH A BHIWET 4 MHE2

BRERBETY A EHIHRES BASH

BREMBETY A EHIHET6 BHEH2

BREREFH T 1 EHIHFE 1

9 ERERHEHTH A EHIWRE2

10 BEREBBHTFH A EBHHE3

11 BREEBHFH A EHHR 4

12 BRRERBHFHY A EHFHRES

13 BREBFBHTFH A EHHE6

14 BREEBHFH A EHHRT7

15 BES(TLESF—S 3> OERM)

oO~NOoO O, WN

1 Guidance

2 Low carbon architecture Case study 1: Inner city 1

3 Low carbon architecture Case study 2: Inner city 2

4 Low carbon architecture Case study 3: urban fringe studies 1
5 Low carbon architecture Case study 4: urban fringe studies 2
6 Low carbon architecture Case study 5: foreign cities 1

7 Low carbon architecture Case study 6: foreign cities 2

8 Low carbon cities Case study 1

9 Low carbon cities Case study 2

10 Low carbon cities Case study 3

11 Low carbon cities Case study 4

12 Low carbon cities Case study 5

13 Low carbon cities Case study 6

14 Low carbon cities Case study 7

15 Presentation

RAESHM D H3E  /Assessment Method

BEAOBENSM 5%, BE5%. FES10% Attendance and Collaboration of Lectures 20%
EHITERICN T B 5l 40% Evaluation of Case Study Research 40%
TLEY—> 3> Ol 40% Evaluation of Final Presentation 40%

EH- ERFEBEOHAZAR /Preparation and Review
EHC, FEINITHFAEZTITOIXENHYET,

You have to research on the subjects before attending the classes.

B LDEE /Remarks
EHIAERTIEF, URL, HEZHRELTEZL,

You have to clarify the source of the materials for your presentation, such as URL.
BERFBEETS L,
You need to prepare for a lecture.

HUELASOXYE— [Message from the Instructor
FENSEBREICHDIBHICHALERS, RBR. NEZET > THCEHRLET,
Gathering information on sustainable architecture and cities is very important and will be helpful to understand better the lectures.

F—J— R /Keywords

Rz #h EE ST
Low Carbon, Cities, Architecture, Buildings, Sustainability
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EMBE

V78 3aAvEA—TFT1T BHIFERHE
(Soft Computing)
HYER ® A &z / Takayuki FURUZUKI / SEE Eh5EET
/Instructor
BIBER B 28 {1 5 2% Hj RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
/Year of School Entrance O O O O
HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#B5S
EIC503S © JAN O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE YZhkavtEa—F7ad

REDOBE /Course Description

FLOVEBRLBAREL TEREBROTWAY I N IVEI—FAVIBMTHRZZ1—FILERY NT—0, J7DA42 AT A, BEHTILT
DALIEDOVWTERTD, cNSOBMBEYEESRELTESNEEOTHY, HBERERS  MAETNBELL2TERIRITENLR
WCBE2TVWL<, ZBBETR, CO3ID20EM, BICZ1—JIIRY ND—VZXBORAGHERABNSFE TS, 32ORMOBHEER
LVWEAERZERL, BEOERMFEEZFICOUR L ZREBEET S,

This course aims to understand Soft Computing including neural networks, fuzzy systems and genetic algorithms. Soft Computing is a new kind of
information processing technologies learned from living things. In the course, those technologies are introduced in an easy-understanding way.
Especially for neural networks, the motivation, the network structure and the learning algorithm are explained from the basic to the advanced in
details.

#HHKIE [Textbooks

L

SEEREEREICIE O) [References ( Available in the library: O )

BZEFX, "Ta—0- 7724 BEHTILIVAL, |, EEXRE, 1994
L. Fausett, Fundamentals of Neural Networks: Architectures, Algorithms, and Applications, Prentice-Hall, Inc., New Jersey, 1994
Yoshua Bengio, lan Goodfellow, Aaron Courville, Deep Learning, MIT Press, 2016
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V78AvE1I—TFTa42Y
(Soft Computing)

BB WA /Class schedules and Contents
1 £YH S ZA EHA
2 TP/ BRER
3 TT7OAHRIAT A
4 BEHTILIVXA
5 Z1—JLxYND—00&K () [KeZ2—0OYFEFI)]
6 —1—SLxRY RT—U OB () [ZBN—t7 rOV]
7 Z1—JLxYRND—=00FE () IN—t7~OYFF]
8 Z1—SLEY RT—20O%E (I) [BPEBTLIUZAM)]
9 T1-FLRY RDI—I0EE () [BPEEFLIUZALQ)]
10 RBFRY RJ—2 EHR—RIRIEZ—T >
11 F4—75—2=>% () [CNN]
12 F4—75—=>% () [RNN]
13 F4—75—Z2% () [EREFIL]
14 F4—75—227 (V) [RE®R{LEE]

15 £&H

1 Technologies Learned from Living Things

2 Fuzzy Theory Introduction

3 Fuzzy Inference System

4 Genetic Algorithms

5 Neural Network Structure (I) [Artificial Neuron Model]
6 Neural Network Structure (1) [Multilayer Perceptron]
7 Neural Network Training (I) [Perceptron Learning]

8 Neural Network Training (1) [BP Algorithm (1)]

9 Neural Network Training (lll) [BP Algorithm (2)]

10 RBF Network and Support Vector Machine

11 Deep Learning (1) [Convolutional Neural Network]
12 Deep Learning (Il) [Recurrent Neural Network]

13 Deep Learning (Ill) [Generative Models]

14 Deep Learning (IV) [Deep Reinforcement Learning]
15 Summary

RAESHM D H3E  /Assessment Method

BEOFBEADEY & / Attitude of participation 15%

T&%& / Homework 15%

L 7R— K / Report 20%

B&#& 58 / Final examination 50%

TOM, 7L EOHFEEMSEBEE LET /70% Attendance rate needed.

Epi- E%FBOANAE  /Preparation and Review
BEREDCHICEXONRZFEL.,. BEORCHEHRBEZTV, BEONRERETSR L,
It is required to preview before each class, and review and practice after each class.
B LDEE /Remarks
RN IRVY IARE, BOBLUOCEBEZTOERZEBL VDL,
It is desirable to have good knowledge of vector and matrix algebra, differentiation, as well as machine learning.
HUELASOXYE— [Message from the Instructor
DPLHBEORVERELCLBEIOTERLTEETDI L,
It will be a little difficult class, so concentrate on taking it.
F—J— R /Keywords
ZA-FIINRYRND=Y, TTDAT AT A, BEHNTILIN) X A/Neural network, Fuzzy system, Genetic algorithm
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EMBE

o INME BB BEIYERE

(Adaptive Signal Processing)

HYER % &/ Lianming SUN /B8R AT LIEHR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHS E/Notice ZHEABICHPEAN BV ET, /There is a limit to the number of participants. ' S/NADRHENBICEEN HDHER. BET
BHHSHELET, /You will be notified in class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

EIC520S © JAN O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE EG S50

REDOBE /Course Description
BREDATLORBUNI BEEEEICENKLTVREE, TOEMICHUTLAES AT ANERERARZTSERLEN BETH D, FH#BERO
BERBRESLAEOEABRERAT IV I ZERL. ZBRBABANISHATRETHD, BRTRERNABESESRETIIIVXALILD
WTEBL, ZIIVXLAOERE, NREEFENT. PIIVAXLORREEMRTD, £, FHAF—2@N. BE7 LR, BEFSEr>+
TORFCEIZICHEMEZRES I 1L -2 2TV, BEESLENERNEREEATIZVIOERERD S,

Adaptive signal processing takes an important role in real time signal processing when the characteristics of signal and system change with time.
The fundamentals and practical techniques of adaptive signal processing are discussed in the lecture. Several typical adaptive signal processing
algorithms are investigated, and their principles, convergence properties, numerical implementations are studied in detail. Moreover, both the
fundamentals of theory and application techniques are experienced through some numerical simulation examples such as design of adaptive filter,
interference canceller and processing of instrumentation data.

FEEBRROESBY THS,

- FRAIZORENSEMARZAL, BOESLERVATIHECHIZEMNANAERS D, F550. FREFOFESLES AT AZKG
L. REIDIREEHICOHFTVS,

- EERBESHORBEICOVT, JATARFCEAPAMEECLEFEEZRREL. BERLZTV., Cho0BREEZFMAXEL TERED
TRRIDENTED,

- FAIEMRNESBFOMRELL T, i@t PHEBOPTHELYRNBEII1Zr—2ar ey, #L4NERRERBHRICETVT, BAE
HICESLERBERRCMVECTEIZRD.

[Course Objectives]
- Students have acquired general specialized knowledge in the field of information technology, especially adaptive signal processing and artificial
intelligence, and have acquired skills in designing and implementing signal processing in instrumentation and communication systems.
- Students will be able to develop effective adaptive processing algorithms for system design, evaluate their performance in practical applications,
and present these processes in an academic paper.
- As researchers in the field of computer science, students have the ability to communicate effectively with others in the community and
organization and act autonomously to deal with the practical signal processing problems based on a sense of social responsibility and ethics.

HRBE /Textbooks
EBEERE A Electronic materials

SEEREEHEEICIF O) /References ( Available in the library: O )
Adaptive Filter Theory, S. Haykin, Prentice Hall
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(Adaptive Signal Processing)

BB WA /Class schedules and Contents

® N OAWN =

9

10.
1.
12.
13.
14.
15.

B AT LA : BHY AT LADEREHH
BRESREOEARTE
BEHEBRBEOER . E5 LI ATA
BISESREBEOLEOOZET7IIUXA
BEFHERE AP

BEETZORE, 7ILIdVXLERREYE
BREETEOYI1L—>3 > f

BEES
IMSZILIAVXLQOEBALTIIIAVXLDREE
LMSOIERF7 L) XA
LSTIAVALDOFEBRERE, RLSTIIAVXLDEA
RLSTIIIUX LD SRS

BAERTZE, LIMSTIOVAXALERLSTZIOU X LD HE
BISEELEOHER

BEEBEELEYD

Adaptive system and its structure

Mathematical fundamentals for adaptive signal processing
Mathematical fundamentals: Signal and systems
Optimization algorithms for adaptive signal processing
Introduction to numerical environment

Principles of steepest descent algorithm and its convergence
Application examples of steepest descent algorithm

Exercise of steepest descent algorithm

Introduction to LMS algorithm and its implementation
Extension of LMS algorithms

Principles of LS and RLS algorithms

Application examples of RLS algorithm

Comparison of steepest descent algorithm, LMS and RLS algorithms
New techniques in adaptive signal processing

Numerical exercise

RAESHM D H3E  /Assessment Method
EE 50%
LAR—hN 50%

Exercises 50%
Reports 50%

E§l- BRFZOAAE  /Preparation and Review

R¥ER, BREN (moodle TR ) ZBAL., BRT7ILIVXLAOGCHAERZERL TH L

RExg, EEHEZRVBAATFALARERRCEICOHRZL

Confirm the materials uploaded to Moodle system before the lecture to learn the main topics and the background of the lecture.
Solve the numerical problems to understand the fundamental theory and applications after the lecture.

B LEDEE /Remarks

FEEEREDATLCRIZERAR,. BERTEZEBL LB EHNERLL,
It is desired to have understood Signal, Linear System and Numerical Analysis.

EMBE
BHRIFERHE

BEKTRCFPEBTAVETILIVALORSE, ERLETOTSLZERAL., BRESLREOEATIIVALEFHEDTIZY V22

EED

Understand the fundamental algorithms and computational techniques through investigating the algorithms and programs used in exercises after
the lectures.

HEENSOXYE— /Message from the Instructor

HSESLER, E50E, BEREDAFILHVTITAXRLEMTHSD, BREBEEEZEL CHOLESLENELRERERATLZEZER
L. EBOATLATERTAEZ2/EFT S,
Adaptive signal processing is essential in signal processing and communication systems. It is expected to master both the fundamental theory and

the implementation techniques through lectures and numerical exercises, and make use them into practical applications.

F—J— R /Keywords

BISY AT AL, BETILIVAAL, BRETE, LMSTILOU XA, RLSTIIVXA
Adaptive system, adaptive algorithm, steepest descent algorithm, LMS algorithm, RLS algorithm
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HIAKRY T RNOITT BEIYERE

(Software for Embedded Systems)

HYER L #E / Susumu YAMAZAKI / B8RS AT LATER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHERTT. /Intensive course ZTNADEBABRICEEN H2HE. BETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

INF5243 © A O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE HAHV T

REDOBE /Course Description
[E2B#&]
ARV T ROITICETREAVEMNSAREARNL DBENICHICIOHTVS
ARV TRV ITREIREDICHEREBEEDAFILEFIZOFTVS
ARV T RIITICOVWT , EFBH- ERMICBEEZEL THRAREZRRAL , EFANRMISBIOEREZBY R AFETRATES

[#=]
AVE1I—R2ATALR ,PCRPAR—RT7 2205 BEDOEFTELS , BLHRPEDHE , ZEH , RO—VBERREVRRBICERATATLY
£, BRICAMAFNEIVELI-RIATLAZERAKIATAERY , TOVINIVITEZBAKY T RNIITERTET,

AR AT ARYBEEEHEEATZ LN ROShET, YEBZEBEIVEI—-Z0FOHFAN—ZFEOEE OB ATALAEWVWS B
T , Cyber-Physical System (CPS) E WS RAFETIELDILA>TEELEL L, YEZEHTEEROERAN R (concurrently)i2 2 % =%
, CPSIEUTILEA LD DIATIZ(concurrently)BIET D AR s hET,

AERTR , HAKI AT LAECPSICHIBZHRANICHEEZERENE (AVI7FINTREN-—IL—REETHATIATVET ) 2HBELET

o

[Course Objectives]
- The students acquire a wide range of specialized knowledge about embedded software.
- The students understand the fundamental skills required to assemble embedded software.
- The students can take an interdisciplinary manner to search for solutions on embedded software.

[Course Description]
A computer system may be embedded into various products, such as PCs, smartphones, electrical appliances, automobiles, airplanes, and
drones. Such a system is called an embedded system. Moreover, its software is called embedded software.

Embedded systems are required to interact with the physical space. Therefore, they are redefined as Cyber-Physical Systems (CPS), bridging
physical space and cyberspace. Therefore, two or more events may occur concurrently in the physical space, so CPS should run in real-time and
concurrently.

In this class, students learn an overview based on the embedded systems and CPS textbook, which is famous globally and adopted at the
University of California, Berkeley, etc.

HHRIE [Textbooks

E. A. Lee and S. A. Seshia, Introduction to Embedded Systems: A Cyber-Physical Systems Approach, The MIT Press, 2017. Available at
https://ptolemy.berkeley.edu/books/leeseshia/
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EMBE

HAKRY T NDIT BETYEYE

(Software for Embedded Systems)

SEEREEHEEICIE O) /References ( Available in the library: O )

R. Alur, Principles of Cyber-Physical Systems, The MIT Press, 2015.
R. Rajkumar, D. de Niz, M. Klein, Cyber-Physical Systems, Addison-Wesley, 2017.

BB WA /Class schedules and Contents

1. Orientation

. Preface, Chapter 1 Introduction

. Part | Modeling: Chapter 2 Continuous Dynamics: Newtonian Mechanics, Actor Models (B#iZ 4 X0 A: Z1— KNV h% |, FORZR—EFI)
. Chapter 2 Continuous Dynamics: Properties of Systems, Feedback Control (> AT AN , 7 4 — R/NY V§I4)

. Chapter 3 Discrete Dynamics: Discrete Systems, The Notion of State (BB 1 F IV R BB AT A, REDEEE)

. Chapter 3 Discrete Dynamics: Finite-State Machines, Extended State Machines (15 BRIRAEMEM, JLERIR REHEMR)

. Chapter 3 Discrete Dynamics: Nondeterminism, Behavior and Traces (3EREM , 32 FVW & RL—X)

. Part Il Design: Chapter 7 Sensor and Actuator (> #—&F7 9 F1I—%—)

9. Chapter 8 Embedded Processors (#iA& 7' O+ ¥ #)

10. Chapter 9 Memory Architecture (XEU 7 —FFT U F ¥)

11. Chapter 10 Input and Output: I/O Hardware (A & H0: 1/O/N\— R I TF)

12. Chapter 10 Input and Output: Sequential Software in a Concurrent World (/T B OZERXRY 7 KT I TF)

13. Part Ill Analysis: Chapter 13 Invariants and Temporal Logic: Invariants, Linear Temporal Logic, Propositional Logic Formulas (R Z 54 & B4
WE: FERM , BERERE  HERER)

14. Part Il Analysis: Chapter 13 Invariants and Temporal Logic: LTL Formulas, Using LTL Formulas (R HEHER , REEHEREIOFA)
15. Summary (£ & &)

O ~NOoO O, WN

a5 3E  /Assessment Method
LAR—b:100%
L, BRETSAHSEOT T —NC10BAEAZE TR L2 MEETD

Reports: 100%
It is necessary to answer 10 times or more in a total of 15 questionnaires conducted in each class.

Ep- BERZBOANAE  /Preparation and Review

EPEROLY  BERBPCRESIRKERZ LS | KBPEFR—23VE0A2EEEZTR L
You should manage and keep your condition and motivation to do your best in this study, because this is an intensive course.

BEEDEE /Remarks
BEMBELTHAKRN—RIITEVIRNIITRIEREADETEBBEIDCLEHELET,

We recommend that the students should take the class on embedded hardware and software verification.

BYEEASOXYE— /Message from the Instructor
CONBR2021FER) V1 —TILELEZ. HREEHRICEAZY TNV I T OEREFHALTVLET,

This class has been renewal since 2021. The textbook explains the theory of embedded software, clearly.

F—J— R /Keywords

A& Y 7 R T T (embedded software), #iA &2 AT L (embedded system) , 'J 7 )L & A4 LOS (realtime operating systems), CPS (Cyber-
Physical System) , M2M (Machine to Machine), loT (Internet of Things) , ¥ 7 h"J I 7 T % (software engineering), 7 )L X — Z B H(model-
based development), FE= F 3% (formal methods)
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(Software Verification)

HYEEZ BAR FIR / Toshiaki AOKI / 3EE EhE LT

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHERTT. /Intensive course ZTNADEBABRICEEN H2HE. BETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#B5S
INF5123 © JAN O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE V7 7 TSR
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IPANVE S iz wazswaa

(Software Verification)

REDOME /Course Description
FBEEORILEFEAKXVIRNIVITHREECSVTIHICEETHY , Z0LOOT77O0—FTHAIEARLEOERESAICODVTHERZTS
RRARIAEDLSBENTHINEBRTHELEE , TOREPERCOVTEB/NTS .

For embedded software, it is very important to ensure reliability in its developments. This lecture deals with foundations and applications of formal
verification to realize highly reliable software. Students learn the principle and theory of the formal verification after introducing their overview.

[ B EE%DP L 35Z B4 (Diploma Policy and Course Objectives)]

1. M- Ef# (Knowledge and Comprehension) :
VINIITOREEFRATIRIEMCETI>ERANBROEMANZBEBETD .

The learner will acquire basic and advanced knowledge on verification technologies ensuring software quality.

SERFE, BRY,BRIEECOVT , ZOBMBICODVWTHHATES .

The learner will explain the overview of formal methods and verifications in his/her own words.

-RENBERNFETHSD , EFIRELCOVT, EFNEHZAVTHHATES .

The learner will explain model checking which is a typical formal method using examples in his/her own words.

SERFEPYVIRNIVITTARNZECHORBERIABEZETETIRELEOEVNHATES .

The learner will explain difference between model checking and the other quality assurance technologies including other formal methods and
software testing.

2. FiEE (Skills) :
VINIITORBEZRIATIRIAFECEIZIHEZFICOTS .

The learner will acquire skills of verification methods ensuring software quality.

-EFLBREY—I)Spine AVT , MIEOETTOCLADIRDEVZRRL , TOMEERIATES .
The learner will describe and verify small examples of concurrent processes using a model checking tool Spin.

3. BE- Y#F- R3] (Thinking, Decision Making and Writing):
V7RI ITOREICHIZEEEZBRIDEIEFCHTS .
The learner will acquire skills to solve problems on software verification.

-EBROSRATLAEERAFERZAVTHR I Z2BOBERPARCOVT , ERTED .
The learner will state problems and advantages of formal methods in applying them into practical systems in his/her own words.
- O MERAFME DREDIBZHMTES .

The learner will judge and coordinate model checking, software verification and other software assurance technologies.

4. B EM- BBE (Interests, Motivation to Learn and Attitude):
VI7IRIJITORIEICETAIFHLLVEMEZBELAETI2OICLESEREZHICHTS .
The learner will acquire fundamental knowledge and skills to continue spending efforts to learn new technologies on software verification.

-CORETEALMBOREZHORERIOY —IILOBBICSHATES .
The learner will apply knowledge and skills, which are learned in this course, to learn other software assurance tools.

HHRIE [Textbooks
4%5(Z#L . /None

SEEZREE®BEICIE O) /References ( Available in the library: O )
OGerard J. Holzmann: The Spin Model Checker: Primer and Reference Manual, Addison-Wesley, ISBN: 0321228626

RESHE - WA /Class schedules and Contents
1. VY7 NV ITRIEOHE
2. REBBETFI
ARBPEVOETILL
CIEREME- MITH- BIAEME
CEFILREOBE
7 OERA0FIHEE
X7 OERAOEFI [METEE]
W IF7OERAOEFI2 [HFEEE]
9. &M
10. Fy ROV Y
1. #TH
12. BFAEGRE
13. 97 28T L) X LAOKREE
14. X177°09 5 LADORKREE
15. L7 R— MMER

00 N0 O W
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(Software Verification)

BB WA /Class schedules and Contents

O N OO WN-=-

. Overview of software verification

. State transition model

. Modeling behavior

. Non-determinism, determinism and collaborative behavior
. Overview of model checking

. Control flow of process

. Modeling concurrent process | [concurrent behavior]

. Modeling concurrent process Il [collaborative behavior]
9.

Assertion

10. Deadlock

11. Progress

12. Temporal logic

13. Verification of concurrent and distributed algorithms
14. Verification of concurrent programs

15. Report preparation

RIEFHE D BE  /Assessment Method
EE 50% , LAR—K 50%
Exercises 50%, Reports 50%

Epi- E%ZBOANAE  /Preparation and Review

HBERTRIIBEORNAZRET S Z & / Practice repeatedly after lessons.

Bi&LDEE /Remarks

J—KPCZEEZTRZ_L .

INATHBEREDT , BAICAVAR—ILENTVBEHNERLL .
Bring a laptop PC for this class. A model checking tool SPIN is supposed to be installed via Internet during the class. Because a C compiler such

as gcc and mingGW is needed in order to use SPIN, installing it beforehand is desirable.

HYENSOXYHE— [Message from the Instructor

;\:_

7— R /Keywords

VIZRNJITERE BXFE, &KL, TTIIRE , AT AT A

Reliability of software, Formal methods, Verification, Model checking, Concurrent systems

83/ 102
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EMBE
\J 7 |\ ,.7 T TI%‘J %ﬁ BRIFERHE

(Software Engineering)

HYER L #E / Susumu YAMAZAKI / B8RS AT LATER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#BRs
INF5108 © O O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE V7 k2 T IR

REDOBE /Course Description
[ 23 B %2 (Course Objectives)]
VY7 NUITIRCBEIRRBAVEFANSABEERNA DBENICEIZIOTTWVS
V7 RKNIITIZICBETIEEASEMABEESHBIDLEHONDAFILEZIIOHTTVDS
cVYTZRIVITIZRICOVWT , MENICEZL THERAREREL  EfNRBASASDEX ZRENICKRETES

- Students acquire a wide range of specialized knowledge in software engineering systematically and comprehensively.

- Students have the skills to acquire advanced expertise in software engineering on their own.

- Students should be able to think comprehensively about software engineering, explore solutions, and express their ideas logically from a
professional perspective.

[#E = (Description)]

VIRNJIT7IZR, V7NV ITHROEBREEZBROAAOAT 2HEL ARBEBRTT., EROYVI NI I7HRTRIOIZI2I1EW
TRLEIBEEETVET, CORETR , VIRMNIITHRIEORISIZITODNTVB A BBLET,

RERELEEHNE BN BENICFR<SERNDENZRICOTRZEICMAT , BEETENINEBRHORMNERERZEHEEIIDHD L
ERNEERA, COBETR , VI NIVITIFERIEEZBLT BN BENERVECHLZ2EBITDRLEEIC, HEBTHMESE
FCEEEBLET, BMRSRICENMTZ2OTHREEBLLTVKERICHYETH , EHSZ T, A CRHRE<KBEMORTREESFC L
NES<RHSNET, COBRBSEBBVICRIDCETL&S,

This class, Software Engineering, instructs a body of knowledge of theories and practices on software development. Actual software development
includes not only programming but also various other activities. This class shows an overview of how we develop software.

Graduate students should learn something actively, autonomously, and deeply. They should also learn the state of the art technologies written in
English. We also design this class to facilitate active, autonomous, and deep learning in the learning process on software engineering and learning
technologies in English. It is strongly needed to learn technology and how to learn technology because technology has evolved rapidly and has
become obsolescent. We believe the students' experience in this class will be helpful for their future.

#HBIE [Textbooks

- HEE® Wikipedia & SWEBOK Evolution
- Wikipedia (in English) and SWEBOK Evolution
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BHRIFERHE

V7 NDJITFT IR

(Software Engineering)

#

SEEREEHEEICIE O) /References ( Available in the library: O )
FESSEBEBRLET. FLEOEKICHU TELRCEB/ALET,

This section shows some major references. According to students’ interests, other references will be introduced to class.

OCERBRYINIVITIVZZFIUII-YTRNIITTO7IVIIFIIOLOOERNE OD v— TLANVE AREE A ER BRSES
R4t

oSoftware Engineering: A Practitioner's Approach. Roger Pressman. McGraw-Hill.

OV RNIVITIF-BRERERI YU O—LVA FU—FH—FREARERETY Y IF15 -3 (k)
oSoftware Engineering: Theory and Practice, Shari Lawrence Pfleeger, Pearson Education.

OVTRIDITIVIZT I ERAEMER-SWEBOK2004 MAF AR F— Lkt
SWBOK. IEEE Computer Society. available at http://www.computer.org/portal/web/swebok/home

OVT7 NIV ITHFE2010EA TZ>2 - F—EAF WRER KRR BEBPH#
201 Principles of Software Development. Alan M. Davis. IEEE Computer Society.

The Essence of Software Engineering: Applying the SEMAT Kernel. lvar Jacobson et al. Addison-Wesley.

R¥EFTE- WA /Class schedules and Contents
1. Orientation
. Read the item "Software Engineering" in Wikipedia in English.
. Read chapter 3, "Software Construction," 3.1 to 3.3 in SWEBOK Evolution.
. Read chapter 3, "Software Construction," 3.4 to 3.5 in SWEBOK Evolution.
. Read chapter 2, "Software Design," 2.1 to 2.2 in SWEBOK Evolution.
. Read chapter 2, "Software Design," 2.3 to 2.5 in SWEBOK Evolution.
. Read chapter 2, "Software Design," 2.6 to 2.8 in SWEBOK Evolution.
. Read chapter 1, "Software Requirements," 1.1 to 1.2 in SWEBOK Evolution.
9. Read chapter 1, "Software Requirements," 1.3 to 1.5 in SWEBOK Evolution.
10. Read chapter 1, "Software Requirements," 1.6 to 1.8 in SWEBOK Evolution.
11. Read chapter 4, "Software Testing," 4.1 to 4.3 in SWEBOK Evolution.
12. Read chapter 4, "Software Testing," 4.4 to 4.6 in SWEBOK Evolution.
13. Read chapter 8, "Software Engineering Process", 8.1 to 8.2 in SWEBOK Evolution.
14. Read chapter 8, "Software Engineering Process", 8.3 to 8.5 in SWEBOK Evolution.
15. Read chapter 10, "Software Quality", 10.1 to 10.4 in SWEBOK Evolution.

BAESEM D 3% /Assessment Method
[EEBEC & ORESHE / Assessment for Each Course Objective]

O ~NOoO O~ WDN

- BRIEOEHN (LKR—N:30%) / The textbook summary (Report: 30%)
- ZENEYVICEETZEBA (LAR— M 20%) / Questions for each topic (Report: 20%)
- EFAEOHH (LR—b:50%) / Explanation for each technical term (Report: 50%)

Ep- BRZFEDORNE /Preparation and Review
- BEFNICHNEEZRATEN L EBASZEVTRETS L,
- BERICEMAZOHBAZERL TIRETS &,

- Describe and submit the textbook summary and questions for each topic before each class.
- Describe and submit the explanation for each technical term after each class.

Bi&LDEE /Remarks
-TAZEVIBEOVTIRNVITHREELERBRI 2D , FEMRALEOTOS IV NEBHE T ERBRAIDDIEEFRBELTVET,
ES5EBRBBEVBEICEBIEZLEITOCT , FHNAREDRNICELHEICHKRL TISEETL,
-ZAPRESEPORILEGTTELSFE: EEESKTOIVENfHVET, LEL , BEREDRSHFE- EFEINENICOVTR , HE
AAVIVFTF—2arvBsvicEERICHARLET,

- This class requires experience in software development (including programming) or project-based activity including graduation research. Contact
the instructor before starting the term if the student does not have above-mentioned experience, to take supplementary lessons.

- The student must prepare and review his/her lesson very much. However, the instructor will show how the learner should prepare and review
his/her lesson at least, in the orientation and each lecture.

HYENSOXYHE— [Message from the Instructor
COBRENFFICHETHREEERRE , KWEBRULIZEWETH , VI MNIITIZIINTZZEOBRNEBVICE > LRVETOZOL
AZRBETDETT, chZeBLTDIETEENZELLRLBPONTHABRABEZBR/TED L EZH>TVET, VI NIITHE
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BHRIFERHE

#

V7 NDJITFT IR

(Software Engineering)

HYELASOXYE— [Message from the Instructor
FEMTOZSKHARRCHEBLLTLES>OT , BICABEZBEBTEDI LT TREFTTOTT,. ABOTBOLIETNENEZSBENf HDDT
3-0

The most important concept of this class design is to facilitate deep learning process started from a question of each student for software
engineering topics. To strengthen it, the student will learn new knowledge by him/herself after finishing the whole course of study. Because
software technology is evolved rapidly and becomes obsolescent, it is required not only to learn knowledge but also to learn how to learn

knowledge.

F—J— R /Keywords
VI7RDI7I% VY7 RNIIT7HER, 7O77327 &5, ERER , REREL, VI7NIIT77AN , VY7872 T770AEFIL, VY

TFRIDTTZA4T7H40)
Software engineering, software development, programming, software design, requirements engineering, quality assurance, software testing,

software process model, software life cycle
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EMBE

o B IE TS ERE

(Visual Information Processing)

BHER B HEZ / Masayuki SATO /1§ AT LAITEHR (19~ ), EH 58 / Yasuaki TAMADA / B> AT AL
/Instructor 8 (19~)

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

EIC523S © A O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE RERRAE

REDOBE /Course Description
ABORBRICEITSIMREHERICREREEZERITDLHOOMRICEALT , RIEORNEY V2REESZES . BEFHELXTITS . TR
THEFARNEZEZEICHYEZRYD , NFEZHELTESV , ThIZELTLEBTHRTS .
To study recent topics on human and machine vision, every student should give a presentation about a chapter of designated textbooks in turn
and discussion about the topic among all attended students will follow.

FEEBRRIUTOEH)THS .
- ERERBIIRIZIZENOHARBAZEREL  RHATD LN TES .
The goal is that all students understand the recent trends in research on human vision and image processing and explain about them cleary.

HRIE [Textbooks

BE TREOE) (REBBEBRXT 1 TELE 2004 )

B TOVE1—-2E23>2 ) (BBEHRXT 1 T7E45 2006 )

HBE THIZTEDABID, (BBEBAT 1 THELFE2011)

Visual Psychophysics, The Journal of the ITE, 2004

How does Computer-Vision Imitate Human-Vision with the Latest Techniques? The Journal of the ITE, 2006
3D that Everyone Understands, The Journal of the ITE, 2011

SEEREEFEEICIE Q) /References ( Available in the library: O )
PEE TEEEOHY- RARIODHMEEE, (REERXT 1 TEL5E2007/12)
Perception and Cognition of Car-Drivers, The Journal of the ITE, Dec., 2007

W
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o1 B 15 #in I

(Visual Information Processing)

BB WA /Class schedules and Contents

1
2

o ~NOoO Ok~ W®W

9

HAEVA

AR fH#H o & AN DERE
BEBROE O HERE
=i

BEEB O AR

SRR

BB
N=F¥ILVTIFT4

10 BEEORH

11

BHROBEEADRE

12 AoEB1—32E2a>onE#

13
14
15

O N OO WN =

©

10
11
12
13
14
15

FROIRATAATLA
NAFAND Y HFEE
EZ X))
Guidance
Structure of the Eye and Visual Pathway
Neural Mechanisms of Visual Information Processing
Color Vision
Visualization of Human Brain Activity
Stereopsis and Space Perception
Motion Perception
Virtual Reality

Attentional Influences on Visual Sensitivity
Face Recognition
Human and Machine Vision
Basics of Computer Vision
Future Three-Dimensional Display
Biometrics Authentication
Conclusion

RAESHM D H3E  /Assessment Method

BEAOSMOESELV 100%
Participation in the discussion 100%

ER- BRZBOANAE  /Preparation and Review
EWEE

BEXTFEL , REOHYBETICRARERED LR ERETS .

Report should be submitted bia email before the class.

E ¥ ko
BREVICEBICB e BEKEE2 L EIZDVWTEHLLLAXRS .
Participants should study further reflecting the discussion during the class.

BiEEDEE /Remarks

BHELUADZBELENICTTFANCI<BZBLTIBLKIENRHS NS  IXTOEZBLERBEREOFNZBETICRLEATZIEOHAIC
DVWTHBREREOELR—MERETIENBHRITS NS .

All students should read the chapter of the textbook and send report before the class.

BHYHENSOAY £

ES

<EFEL T, BEBHICRSLTLEEZL .

Please participate in the discussion actively.

F—7—R /Keywords

/Message from the Instructor
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EMBE

O/Yfg“:/ggﬁﬁﬁSFﬁ BRIZERLE

(Applied Pattern Recognition)

HEER il 4%/ Yasushi YAMAZAKI / 38> AT LITER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

EIC522S © JAN O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES &2 —3E6H

REDOBE /Course Description

NE— REERN T EOBL RMECEOLS CHAENTVBAOVTBRIBCERBEEL , NE— BRARMERAL L EHR
BEMPXZREEMEOBEREREICODVTET TS . BHOFEE , NE—VRBBABCHIZELRANET7O—FICOVTEETS . #
¥iEF , NE—RBEMEFAL CEERBRN , XFREEMOEENFECOVTERTREEEIC BEF , NE—VREBEMOBEREF
AVTFARBAOSABE L TEEENRTVBINAAX NI Y IRIAFEMCOVWTEREZRD S .

(2B &]

- NE—URBCEISERANBRCEMNRZESTS .

- NE—URRCETIFREERRL , TOBREETIENTES .

- NE—URBANOBELERSHRT , HLLVENEZRRTZ2EREFLTLS .

This course introduces students to the recent trends and issues in pattern-recognition-based applications, such as speech and character
recognition systems. In the first part, we provide some fundamental approaches to pattern recognition issues. In the second part, we introduce how
to design the speech and character recognition systems. Also, we introduce a biometric recognition technology which is recently focused as a
promising application to information security issues.

[Course goals]
- Acquisition of basic and specialized knowledge in pattern recognition
+ Enabling to inquire into issues regarding pattern recognition and suggest their solution
- Continuing to have an interest in pattern recognition and a motivation for developing new technologies

HHRIE [Textbooks
BRICEEEY  BROXEEREERFTS .

To be distributed in class

SEEREEHEEICIF O) /References ( Available in the library: O )
BEDCOEERNTS .

To be announced in class
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EMBE

O/\°9 —‘/E’&?E&FS)% BRIZERLE

(Applied Pattern Recognition)

BB WA /Class schedules and Contents

1 ﬁnlﬂ]

2 BERIBEBOEET [#iH]

3 ABIEBOEE [REEEEK]

4 BRBHBOFFN [Z2—-FILFRY NT—7T]

5 EBIEBKOEETIV (_:L —JILRY ND—UDEE]
6 NRAXREER (B

7 RAKREESR H(Eﬁ&ﬁkﬂ?%%ﬂﬁﬁ]

8 RBHEEOEH

9 BFERE [#H]

10 EFWU?&” [ ﬁ*ﬁ’iﬁ]

11 FERBIN [BATI/ILOT7EFIL]

12 NFREB [(#H, FE7)LIVAAL]

13 NAAXKNUY UFREL [BR]

14 NAAARNDY OB [BETIILAVXLESH]
15 SAKNEY Y

Introduction

Discriminant function design | [Introduction]

Discriminant function design Il [Linear discriminant function]
Discriminant function design Ill  [Neural networks]

Discriminant function design IV [Learning algorithms for neural networks]
Bayesian decision theory | [Introduction]

Bayesian decision theory Il [Discriminant functions for the normal density]
Transformation of feature space

9 Speech recognition | [Introduction]

10 Speech recognition Il [Speech analysis]

11 Speech recognition Ill [HMM]

12 Character recognition [Introduction, Algorithms]

13 Biometric recognition | [Introduction]

14 Biometric recognition Il [Algorithms and applications]

15 Advanced topics

RAESHM D H3E  /Assessment Method
BEENERESN : 20%
LAR—K :80%
XEMNOREBICE , 23 LOHEEETS .

O N OO WN =

Participation : 20%
Final paper : 80%
X At least two-thirds of attendance is required for credit.

Ep- BERZBOANAE  /Preparation and Review

B0, BERBIETICFEXES AT A (Moodle ) TRARTFENHBRERICEZBELTIHIL . &, BEFILEERICEI2HEZEE
HEBEITA0T , BERIOEALTEREZRDZ L .

Students are expected to look through the course materials distributed by e-Learning Portal (Moodle) before taking each class. Also, students are
expected to make a review by solving some exercises set in class.

B LDOEE /Remarks
BIE , BEAKE  BERCHIZ>ERABEEFTL THZ L.

Basic knowledge on analysis, linear algebra, and probability theory is required.

HUELASOXYE— [Message from the Instructor

NE—2REOERL SHAETHEEVABTZRSOT , BEOEBRNRICHRIZIEBNFTARERZYEY . BETE , RFOWMERSEPERA
LBAICEMNETOT, NE—VRBBEMIBLOBEEEFTEDOLSITEACATVR 0L, BICHEOEZR >THBRICBC e zHFLE
9.

Due to the wide coverage of pattern recognition issues, students are encouraged to make a review after each class. In this course, the latest
research and utilization trends will be presented. Students are expected to attend the class with continuous interests in how the pattern recognition
technologies are utilized in our daily life.

F—J— R /Keywords
EBIBAE , RAKXREER , Trmem , XFRE, N1AXRNY Y OFFEL
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EMBE

O/\°9 —‘/E’&?E&FS)% BRIZERLE

(Applied Pattern Recognition)

F—J— R /Keywords
discriminant function, Bayesian decision theory, speech recognition, character recognition, biometric recognition
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EMBE

— =A, TEE ]
ofFHEFIVT A5 LSRR
(Information Security)
HYER {EB %/ Takashi SATOH / 3EEEEER
/Instructor
BIBER B 28 {1 5 125 RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
/Year of School Entrance O O O O
HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEPICIAE - Bt EORERREEN EXRD ELRERICESL A RNITEN
#B5S
EIC521S © JAN O
- Rt T 5 HIBETEBEN L OBENE ©:WHE O:MhE A: voBiE

REDOBE /Course Description
ARETR , R2BEBEEATLAORNICHEIZEST7IIVALAEORNINCEREEE , BHEF 1 VT ENICHITZEREE RO
ICERTD . =7, BEOHETR , BREF1VFT 1 OER IOV THEBEZTVEN S | BS , B2 , EE5E0EREMI DV TERE
ROB . TLT, BETR , ARNEARINEY IORREOES7ORINICODVTHEH TS . FEEER , BREEZATLOHERICEDS
HRECSBEENAWHHELFIUT(CHIIABPHAEEBTB_LTHD . ANAR, XF( FTEENETHS

This course focuses cryptographic algorithms and protocols related to design
secure communication systems. This course consists of two parts: The first
part covers the basic theory of cryptography and cryptographic primitives,
especially, encryption schemes, key establishment and signature schemes.
In the second part, we provide selected research-oriented topics and
up-to-date cryptographic protocols. By the end of this course, students
should be have knowledge of information security needed for engineers

who are able to work in this technical area. This course is a media course.

HHRIE [Textbooks

L
No textbook

SEEREEREICIE O) [References ( Available in the library: O )
D. R. Stinson, CRYPTOGRAPHY Theory and Practice (3rd Edition), Chapman & Hall / CRC Press, 2006.

LB WA /Class schedules and Contents

1 Introduction

2 Cryptography (1) Classical Cryptography

3 Cryptography (2) Public-key Cryptography and Number Theory
4 Cryptography (3) RSA

5 Cryptography (4) Discrete Logarithms and Elliptic Curves
6 Authentication (1) Authentication

7 Authentication (2) Hash Functions and Digital Signatures
8 Authentication (3) Identification

9 Key Establishment and Key Agreement

10 Case Studies (1) Transport Layer Security

11 Case Studies (2) Web Authentication

12 Case Studies (3) Blockchain

13 Secret Sharing Schemes

14 Copyright Protection

15 Presentation
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EMBE
BHRIFERHE

2L

ofFFHEF1I VT4

(Information Security)

RIEME D 5%  /Assessment Method
LAR—N- FRRE 70%
TLEYTF—23>2 30%

Reports & Assignments 70%
Presentation 30%

Ep- ERZFEDORNE /Preparation and Review
[E#7%% / Preparation]
BAERICEZBLTTFEETS L .
Students are required to read assigned articles.

[E&%F / Review]
REICEHYETZE .
Students are required to complete homework assignments.
B LDEE /Remarks
ERERERFBTRHELET .
Most handouts are in English.

ZIEBRIE "RYRND—DELEFIVT A, ZZELTVWBENFEXLL .
Students are expected to have taken a course in introductory cryptography for undergraduates.

AR EEMicrosoft TeamsRBE LR BREFHAOET AL >TRETS . VI LBICSMTILHICR , VI T AXZEIAVE2ETHIY
E1-3FfBRETHD .

This class will be conducted through Microsoft Teams meetings or pre-recorded videos. In order to join the meetings, every student needs a
computer with webcam and microphone.

HEEANSOXYE— /Message from the Instructor

F—— R /Keywords
BHEF1UT 1 BS  @EE B
Information security, cryptography, key management, authentication
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- o — , zaA ¥
OB AT LK BRI ERLE

(Theory of Dynamic Systems)

HYEEZ BA  &A / Yusuke FUJIMOTO / B3RS AT LA TR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF

/Department WA DR, FHERBNEI -, BEYATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#B5S
EIC551S © JAN O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES B A7 AR

REDOBE /Course Description
CORETR , HATIZPESRETCEELLDIBNATAICHAITZINRZRVET .
B, BN ATACET A REHERBEEZEE LTRY EFET .
BHEMAEFEELTR , REATH N, ALYV TAILE HFTAINERO=Z2EBHELET .

FHERR  REHEBEOERLEZEBIZCL , ARV T7MIILEOFR. R]IZEBETZI L.

This course provides an introduction to recent theory of control engineering,
which is a fundamental theory to control dynamical systems such as
automobiles and drones.

This course provides basics about the state estimation problem is addressed.
Three basic state estimation methods are introduced in this course; the state observer, Kalman filter, and the particle filter.

Specific Targets in Focus: Understand the problem formulation of state estimation, Understanding pros and cons of Kalman filter.

HHKIE [Textbooks
BESZL
No textbook.

SEEREEEEICIE O) /References ( Available in the library: O )

ORI, AW, ALXV 71 ROER K RESHAZHIRE
OS. Adachi and I. Maruta, Fundamentals of Kalman Filter, TDU Press. (in Japanese)

TOMHOSEER , BEERTS .
Other references will be announced in the class.
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OB AT LR
(Theory of Dynamic Systems)

BB WA /Class schedules and Contents

1. 8=

2. B AT ADREHTERIE
3. AEAMN

4. AT LADBEREER

5 REAFTH—/N

6. REATH—NDOIA

7. RRETHROER

8. BRAMENER

9 RAAHENERH

10. BRNR A AH#EE

M. ALYV T AIILRICKDHEE
12. — RO A XHEE

13. E>FHILOER

14. R F 7 1 RICKDIREHTE
15. F&d

. Introduction

. Setting state estimation problem

. Observability

. System pole and state transition

. State observer

. Application of state observer

. Basics of random variable

. Basics of Maximum Likelihood estimation
9. Basics of Bayesian estimation

10. Sequential Bayesian estimation

11. State estimation by Kalman filter
12. Bayesian estimation in general

13. Monte Carlo approximation

14. State estimation by the particle filter
15. Summary

RAESHM D H3E  /Assessment Method
2EIA S 4BOLR—NOEFTRTIMELET .

0N OB WN =

We will evaluate the grade at the total score of 2~4 reports.

EH- ERFEBEOHAZAR /Preparation and Review
EBEEThLHEEOTFEE, BEAROEZETS &,

Preparation for specified contents, and review for learned contents

B LDEE /Remarks
REZHLARILOBERBEBREROABIVETT .
Students are required to have knowledge about basics of linear algebra
and probability theory.

HEFEANSOXYE— /Message from the Instructor
REEEDOCHESEICOEYET .
FEABRTEROSNF 7L REG , BEHRRELEICESATRETT .
BN ATATOEOZHREL TVWEAVFEBEBLTATSEEZL .

There are a lot of applications of state estimation.

For instance, the particle filter which we will discuss in the class is applicable to image processing.
Join us even when your research interest is not dynamical systems themselves.

F—— R /Keywords

BN ATL , REHEE , R1IXHEE , WXV T71LR  BFT71LR
Dynamical systems, state estimation, Bayesian estimation, Kalman filtering, Particle filtering

88/ 102
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EMBE

okl A EDLEHKELH BRI ERE

(Theory of Combinatorial Optimization)

BHER BB EE#/ Yasuhiro TAKASHIMA / B> AT LAITZERE (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

EIC511S © JAN O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE HAHoshtEEbiR

REDOBE /Course Description
HAEDERBICEAEZR ICHLYMEBELERHSTHIHEEERICODOVIERTS , &, REFNINESShAVBEZRB< KL EFEE
ZOERNSAEEEEICERTD. TLT, BE¥TH ,BELEATZAVTHEAELEAEEZERICHER L TR, XBROIEZEER
VEETPBBEOHEEMEZHETE /D, TOBEOHRLZORFENIrTERAZIETHB,

[2EB&]

CHAEDERENMICHIIERABRIEMIAREZEET S,

- HAEDERENMICHIIREZRRL, TOBREETI LN TES,
CHAEDERENMICHIIAHMEZRD. HLLEKNZRRIZIEREL D,

This course notes the complexity theory which is the basic concept of the combinatorial problem.

In the former part of this course, the complexity theory which is a basic of combinatorial optimization, and the methods to solve the difficult problem
are lectured. In the latter part, the combinatorial problem is solved with the utilization of the

lectured methods. The objective of this course consists of estimating the problem and considering its solution.

[Goall
- To obtain the essential knowledge and expertise of combinatorial optimization.
+ To obtain that the problem of the combinatorial optimization is inquired and its solution is shown.
+ To obtain that the deep knowledge of combinatorial optimization is obtained and the development of its novel optimization is motivated.

HHKIE [Textbooks

BICEL
None

sZEREEFEEICIE O) /References ( Available in the library: O )
M. R. Garey and D. S. Johnson, Computers and Intractability: A Guide to the Theory of Np-Completeness, W H Freeman & Co (Sd)
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oA EhLEREILH
(Theory of Combinatorial Optimization)

BB WA /Class schedules and Contents
1HA4H R
2BEBEDIVZA
3 CookM EE
4 NPEE
5 BEIRE O BT
6 NP &
7TEBTILIVXA
SHERNRENFE
9EE (1)

10 35T (2)

X EB(1)-(6)TRZTOTSLREBETS . FHMICODVTRIBETERITS .

1 Guidance

2 Class of Problems
3 Cook's Theorem

4 NP-Completeness
5 Analyzing Problems
6 NP-Hardness

7 Approximation Algorithms
8 Statistical Method

9 Exercise (1)

10 Exercise (2)

11 Exercise (3)

12 Exercise (4)

13 Exercise (5)

14 Exercise (6)

15 Conclusion

X Exercises (1) to (6) deal with programming exercises. Details are given in class.

BRIEFHB D A% /Assessment Method
BB ERES N (Participation) 20%
L 7R— I~ (Report) 80%
Efl- BHRFZOAAE  /Preparation and Review

BETH B#BZEB5AETRE .
HETRE K REONBEEEALEBRTIDL .

For the lectures, you should review the contents.

For the exercises, you should understand the objects.

B LEDEE /Remarks
B ERE , 2B EEEBL  BELTHLZLE .

You should review and understand the issues of the discrete problem and data structure.

BHEN,SOAYE— /Message from the Instructor

EMBE
BHRIFERHE

BMEQHLEZMMM I CLEHRICEVTEELRRBATHS, ABRTTOMAICDVTHER TS, o, BERBEHIEAHAHELVESOD

MK OVWTEMBIZEZ2ED,

The estimation of the difficulty of the problem is an important issue for the research. This course focuses on the estimation. | hope to obtain the

method to solve the difficult problem.

F—— R /Keywords
STEEME NP, EQTILIVXA

Time Complexity, NP, Approximation Algorithms
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EMBE

0 AT LHHES gt

(System Control Theory)

BHER O F2 / Kazumi HORIGUCHI / 88> AT AITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

EIC5508 © JAN O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES 2 AT LIGHEE SR

REDOBE /Course Description
1960 FURBRICBAENES AT AHEEREES, &7, BRI ATLAZREZERAL , REAEXOBEEL, TLT , B ATLDOT
HEM , BN BIRREBRTS. 2VT  BEATLAOREYE , VYTV TOREBRERES, €510, B AT LAOEFICH
BEAIBERE , REFTHF—NE2ERTZ, FEC , BRIHEROIESRRTHIZBEFRBEALIV TN EZ—EZR,
FEBE]
REZEARBAICEI<KBESATLOHEEREZERNA DRENICERL TVLS,
FIEHROBRFAEBEICOVT, HHBERESALLLEBRAEZRRL, BO0ZEX2HEICRAITHEN TESD,
BIEHRBIANOBELEF Y UTEREHESHKET. SIHEREZOAL CEYSHEBRORTCERYBECEREEL TV S,

In this course, we learn the system control theory developed after 1960. First, we describe linear systems in the state space and derive a solution
of the state equation. Then, we discuss controllability, observability and minimal realization of linear systems. Next, we learn stability criteria of
linear systems and Lyapunov's stability theory. Moreover, we understand pole assignment and state observers which are necessary to design
control systems. Finally, we learn the optimal control and Kalman filter which are main results of the modern control theory.

[Specific Targets in Focus]

To systematically and comprehensively understand the control theory of linear systems based on the state-space representation.

To find solutions to the problems of the control system design by applying the system control theory and present the solutions clearly.

To keep having an interest and career awareness in the control system design, and be willing to design control systems applying the system
control theory.

HRBE /Textbooks
RETHER/ —MEEATE,
Lecture note will be distributed in class.

SEZEREEFEEICIE Q) /References ( Available in the library: O )

FIMEX , ARIE— #F K BRRBER  BRE , 1994F .
SERMER  BIBRE #£F  SERS AT LHME , IO 4, 20105 .
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EMBE

0 AT LHHES gt

(System Control Theory)

BB WA /Class schedules and Contents
1 JATLAFBOESOEE - EEERE , BEES -
DATLAHBOEHOHE -BEEECBEERINL—
SATLEHOEHOBE - ERTH, EETH -
REZERE -BEATA, EEDATA -
REEZHERE - RESEXO#HF -
A H M E TERIME - ATHIEE -
A ERIE - ATERME -
REZTHRR EZEEK
9 BZEM -HBEATLOEREM -
10 REME -VYT/T70OREEH -
11 BEE
12 REFTH—/\
13 REHE -HFBELFIL—X-
14 AWI>T71)ILEB—
15 F&d

oO~NOoO O, WN

Mathematics of systems control; Linear space, linear mapping
Mathematics of systems control; Eigenvalues and eigenvectors
Mathematics of systems control; Normal matrix, positive definite matrix
State space description; Linear systems, nonlinear systems
State space description; Solution of state equation
Controllability and Observability; Controllability

Controllability and Observability; Observability

State space description and transfer function

9 Stability; Stability of linear systems

10 Stability; Lyapunov's stability theory

11 Pole assignment

12 State observer

13 Optimal control; Optimal regulator

14 Kalman filter

15 Final Review

RIEFFM DA%  /Assessment Method
& 50%
HARFHER 50%
Assignments 50%
Final Examination 50%

Efl- BHRFZOAAE  /Preparation and Review

BE/—KNZ2HsHUHTRATHLZE,
Students are required to read the lecture note in advance.

O N OO WN =

Bi&LDEE /Remarks

THEFER  BEARE , BREY , STAER, HAHHEZEELTVRIXENHYET,
Students are required to have learned linear algebra, complex function, Laplace transform and classical control.

BYEEASOXYE— /Message from the Instructor
FIHERGTIIER , BRER , F5EW , BHRER, KSECHEITIEAKRVERTT., BEROFEEZEFEZELLET,

System control theory is an interesting theory which is related to matrix theory, circuit theory, signal theory, information
theory, and so on. Students who like theory are welcomed.

F—J— R /Keywords
BESAT A, ZEM , BERE , REATH /N, BEFH , ALYV T71L5—

linear system, stability, pole assignment, state observer, optimal control, Kalman filter
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CAN—AREFIT

(Sparse Modeling)

EMBE
BHRIFERHE

HEER KB IEZE / Masaaki NAGAHARA / BRIER MW 52 Fr

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the

syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

0P
mE T EMIMAE - BhE mLEEERRED XA D =18
MERS

GIEGICE SWi-gmiT&Eh

EIC552S © JAN

O

REDOBE /Course Description

4B IA—REFY S HEETEHEAEOMEE @ WEE O MhE A vriE

ATHEPHEBRZEOAIH TEEZEO TVWRIAN—AEFUIIOFEICODVT , DAY RPI<EIHLET . BB T— OB T TELS

, BN ATAOREGETHRECALT , BERORMEFVET .

In this course, | will introduce the method of sparse modeling, which is a hot topic in artificial intelligence and machine learning. We will study an

advanced technology of sparse modeling not only for static data analysis but also dynamical systems design.

[2ZEB&]

C AN—RAETFVTICEIZERANBROEMINRZBET S,

C AN—RAEFVTICHEIZREEZRRL, TOBMREERT LN TES,

C AN—REFVIANOBLERESHET. HLLVEMZRRETZIEREZEL LS,

[Course Objective]
- Students acquire basic and specialized knowledge on sparse modeling.
- Students explore issues related to sparse modeling and show how to solve them.
- Students have an ongoing interest in sparse modeling and a desire to develop new techniques.

#HBIE [Textbooks

1L.KR, AR—REFVVT-ERASEBN AT LANOSH , OOF 4, 20176

2. Masaaki Nagahara (2020), "Sparsity Methods for Systems and Control", Boston-Delft: now publishers,
RETEPNTVET UTOR—DHSERTPDFAA IV O—RTEEXT .
http://dx.doi.org/10.1561/9781680837254

1. M. Nagahara, Sparse Modeling, Corona, 2017. (written in Japanese)

2. Masaaki Nagahara (2020), "Sparsity Methods for Systems and Control", Boston-Delft: now publishers
This is written in English. You can download free pdf at

http://dx.doi.org/10.1561/9781680837254

SEZEREEFEEICIE O) /References ( Available in the library: O )

S. Boyd and L. Vandenberghe, Convex Optimization, Cambridge University Press, 2004.

D. P. Bertsekas, Convex Optimization Theory, Athena Scientific

M. Elad, Sparse and Redundant Representations, Springer, 2010.

S. Foucart and H. Rauhut, A Mathematical Introduction to Compressive Sensing, Birkhauser, 2013.
M. Athans and P. Falb, Optimal Control, Dover Publications, 1966.

M. Vidyasagar, An Introduction to Compressed Sensing, SIAM, 2019.
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EMBE

OAN—ARAEFIUY BEISERLE

(Sparse Modeling)

B¥EtE- WA /Class schedules and Contents
1. AN—AMEFAA (What is sparsity)
1.1 RRAEE L R/N—AMH (Redundant dictionaries and sparsity)
1.2 10/ )L LADES EEK (The 10 norm)
2. AN—AMEFMAA (What is sparsity)
2.1 #v)EIC K B #EE (Method of exhaustive search)
3. BR7 1Y T AT TERAN—AET Y (Sparse modeling for curve fitting)
3.1 ®&/P=FE & ERNL (Least squares and regularization)
4. HIRT7 1Y T AT TERAN—AET ) > (Sparse modeling for curve fitting)
41 AN=—AREFVU T &N /I LKEIL (Sparse modeling and L1-norm optimization)
4.2 CVXIZ &2 E{ESHHEL (Numerical optimization via CVX)
5. hEiE{LT7 IO X L (Algorithms for convex optimization)
51 MLEE{CEEA Q%M (Preliminaries)
52 IE#EERZE (Proximal operator)
6. EiE{LT7 L) X L (Algorithms for convex optimization)
6.1 IEESBEIC KB NMEBELOBIERE (Proximal splitting for I1 optimization)
6.2 IEEQBEIC KB IERLOBEREE (Proximal gradient descent for 11 regularization)
6.3 —fX{LLASSO& ADMM (Generalized LASSO and ADMM)
7. EH&7 )LD XL (Greedy algorithms)
7.1 |0&iE1t (10 optimization)
7.2 EBEXYYFJEBH (Orthogonal matching pursuit)
8. E&T /LI XL (Greedy algorithms)
8.1 LZWET )LD XL (Thresholding algorithms)
8.2 H{ESRER (Numerical experiments)
9. B AT LAEREFE (Dynamical systems and optimal control)
9.1 B> AT L (Dynamical systems)
10. B AT L ERBEHIME (Dynamical systems and optimal control)
10.1 HBEHIE (Optimal control)
102 O% Y NOBRERFBHIM (Minimum-time control of a rocket)
1. BMA/N—AEF > (Dynamical sparse modeling)
1.1 BHEBBESO /LA E X/N—AM (Sparsity for continuous-time signals)
112 AN—RAGHHEO TF75E S (Motivation of sparse modeling for engineering applications)
1.3 BHAN—REFT T OER (Formulation of dynamical sparse modeling)
12. B A/N—RETFT % (Dynamical sparse modeling)
121 LOSE#IMH & L1 i@ &4 0 Z{fit£ (Equivalence between L0 and L1 optimal controls)
122 AN—AREFU 2T & OB (Relation to sparse modeling)
123 O7 Y MOARN—A&EFI (Sparse optimal control for a rocket)
12.4 BEEESIM (Discrete-valued control)
13. BNAN—ARAEFU2 T O H OBIESRKEL (Numerical optimization for dynamical sparse modeling)
13.1 B OB (Discretization of time)
13.2 BHRARTHRELEEA OIEE (Reduction to finite-dimensional optimization)
14. BNAN—AEFUTOLHOBIESRIEL (Numerical optimization for dynamical sparse modeling)
141 ADMMIC &2 &EET L) X L (Fast algorithm by ADMM)
15.F£&®

BAEFTM D 5% /Assessment Method

BEAOPTANOEBRR (40%) BLTHM(20%): HEKLAR—NMEO%)ICKY RBEFMETVET .

We will evaluate the grades based on the status of the quizes (40%), the middle (20%) and the final reports (40%).
Epi- E%FBOANAE  /Preparation and Review

BREZL<KHATTE HFEZLTLEEL .

Carefully read the textbook for preparation and review.

BiEEDEE /Remarks

HUEASOXYE— [Message from the Instructor

FBRICHEL  EBALBRELZZHT , FEEZIBEE , AN—REFUZIOL2 AW ELEABFEIC2EET . AN-RAEFUID
B2 ATHEOSH THREICEETY . BROTHBLTSLEETL .

If you attend this lecture, take classes properly, and complete the tasks, you will acquire a solid knowledge of sparse modeling. The concept of
sparse modeling is very important in the field of artificial intelligence. Do your best.

F—"— R /Keywords
91/ 102



EMBE

OAN—ARAEFIUY BEISERLE

(Sparse Modeling)

F—J— R /Keywords
AN=AREFVY  EfEE>00 , ATHEE , W28  L&EL , BE8HE , SESE

sparse modeling, compressed sensing, artificial intelligence, machine learning, convex optimization, automatic control, optimal control
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(Introduction to Sensory Measurement)

HYER EH 58 / Yasuaki TAMADA / B8 AT AT Z2R (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

EIC5408 © A O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES REE N

REDOBE /Course Description
ABORE- A BH- THREOANESFEEES .

This course focuses on the techniques to measure the sensory, perceptual, cognitive and behavioral characteristics.

FEBEBEUTOESYTHS .

- BAEEOBEERAITDENTES

- TOVTLRKRFEVINERVEBINALEEBTS

The goal is that all students explain the outline of each technique and master the analysis method using spreadsheet programs.
HRIE [Textbooks

FICkEL

No textbook
SEEZREE®EICIF O) /References ( Available in the library: O )

E U &>RBUEZF-MATLAB & PsychtoolboxZ > T I EEE
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oRE A EBLEH

(In

troduction to Sensory Measurement)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10

11

12
13

14
15

O N OO WN =

©

10
11
12
13
14
15

HAEVA
REEBED
IR REE (BRE )
DIEYIERIEE (BRE )
DIEYBREE (EEE)
DNRYEREE (AR )
DEYEREE (RISER )
DEYEAER (NTZF1— REE)
DIEYERAEE (B )
TEIER (RKES )
TEHESR (E0BE)
BEEE
wEEE2
WEREES
RED

Guidance
Visual Threshold and Visual Acuity
Psychphysical Measurement (Method of Limit)
Psychphysical Measurement (Method of Staircase)
Psychphysical Measurement (Method of Costant Stimuli)
Psychphysical Measurement (Method of Adjustment)
Psychphysical Measurement (Reaction Time)
Psychphysical Measurement (Magnitude Estimation)
Psychphysical Measurement (Paired Comparison)

Behavioral Indices (Eye Movement)

Behavioral Indices (Postural Stability)

Comprehensive Exercises |

Comprehensive Exercises Il

Comprehensive Exerises lll

Conclusion

RAESHM D H3E  /Assessment Method

LR—K 50% Assignments 50%
BRELCHTDHREK , SRS MK E 50% Discussion 50%

=a0-

ERFEDOHNE /[Preparation and Review

REPICRIERZEICEMN FREFETSCL .

Students are supposed to conduct preparation and review based on the materials shown during class.

BELDEE /Remarks

Matlab¥JavaZ AW =7’ O3 BB, Excel B AV LHEBREER I HD .
There is a case of giving the programing exercise using MATLAB, Java, and Excel.

HYEENPSORXY -

20

Students in the class of 2019 commented that "Excel was hard" or "l could learn how to use Excel".

/Message from the Instructor

19EENZEENSIF "Excel N RELE 271 D VIE TExcelDEVFEZENL ) EVWS2EIOXMEL<HYELE .
2020 ENFHREENSIE "ERNIENLL EV2EOXVIMZL<BYELLE .

Students in the class of 2020 commented that the experiment was hard.

F—J— R /Keywords

92/ 102
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(Signal Analysis)

HYER T 55N/ Seisuke KYOCHI! / SEE Eh3EHT

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHEZHRTT. /Intensive course. TNADRBABICEEN HDHE. BRETHEHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEPICIAE - Bt EORERREEN EXRD ELRERICESL A RNITEN
#B5S
EIC620S © JAN O
- P HIBETEBEN L OBENE ©:WHE O:MhE A: voBiE

REDOBE /Course Description
TFADRIWESORE | Ef/ EREOREBICHABLTAVSNZERNEESHTERRCTIIOVALR., EFELAELRKEERTTVS
o AFEER, T-VIZBROEZIANSHS, JOYIER (BBEIATA VR ERSFH ). JI—TL Y NERE, HELLDAN-RR
BOREZ1-JILRYND—V%E EESHENCEIIRENENBREES,
AREE, XT1TRERNETH S,

Recently, fundamental theories and algorithms of signal analysis for digital signal acquisition, compression and transmission are rapidly growing.
This course starts from the review of the Fourier transform, then introduces advanced techniques in the field of signal analysis, such as discrete
cosine transform, principal component analysis, multi-rate signal processing with filter banks (a set of digital filters), wavelet transform (an
extended version of Fourier transform), sparse representation by dictionary and deep neural network.

This course is a media course.

(2B &]
1) 7—UIZEBROBARBARI NIOBEREHRBETE S,
2 BEZREZBREABICHE THBREEEOBERN SHATE S,
I BELMETOIZIVIICL>TERETESD,

[Attainment targets]
1) Students can explain the essence of what the frequency spectrum is.
2) Students can explain each signal transform from the viewpoint of the linear combination in linear algebra.
3) Students can implement practical signal processing applications by using signal transform.

HHRIE [Textbooks
B
No textbook

SEEREEHEEICIF O) /References ( Available in the library: O )
INF AT 4 PEMOERDCT (BEHIY 1 > Zi ) AP, CQEARY

Wavelets and Filter Banks. Wellesley-Cambridge Press
A Wavelet Tour of Signal Processing, Third Edition, Academic Press
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(Signal Analysis)

BB WA /Class schedules and Contents
1. A48 R
2. BB ESABOEE (7—VIZH)
3.ER- BEXEK
4.70v Y% (DFT- DCT)
5. 70y V% (PCA: B )
6. 70v U Z#H (PCA: 5A)
7. 7OV 0TMETAIINEN Y DBER
82087 ANENYY , DI—T LY NEH]
9. AN—AKF1L
10. ¥EZH
1.8
12.RB=1—S %Y hD—2 (B )
13.RBE_1—JIRYND—0 (BA)
14. 9575508

15. F£&H

1. Guidance

2. Review of basic signal processing (Fourier transform)

3. Orthogonal basis

4. Block transform ( Discrete Fourier Transform, Discrete Cosine Transform )
5. Block transform ( Principal Component Analysis: Theory )

6. Block transform ( Principal Component Analysis: Application )

7. Relationship between block transforms and filter banks

8. Two-channel filter banks, Wavelet transform

©

. Sparse coding

10. Dictionary learning

11. Exercise

12. Deep neural network ( Theory )

13. Deep neural network ( Application )
14. Graph signal processing

15. Conclusion

RAESHM D H3E  /Assessment Method
L R—K60%
EE, WS N40%

Report: 60%
Exercise, Discussion: 40%
E§l- BRFZOAAE  /Preparation and Review
EBEEChIEHEEOFEL, BENBOEBTETS &,
Students are required to prepare and review for each lecture.
B LEDEE /Remarks
BRARH ERESMBEFELTVSCEEMRELTBRETS,
Basic knowledge of linear algebra and signal processing is required, such as Fourier transform, FIR/IIR filters, convolution.

AREGEBNDT 1 T EE ( Microsoft Teams, Zoom% ) £l EFH A>T REME ( Microsoft StreamZ Ff LU = REE A BZEHBE OB S
YICKRI2TERT S,

ROTEBEOZEER.
- FEEOEEREY —IL ( Microsoft Teams, Zoom ) A ERATE 2RIK
ERBELTVWA L 2HEEHET D,

This class will be conducted via remote live streaming (Microsoft Teams, Zoom, etc.) or video-on-demand delivery (delivery of pre-recorded lecture
videos using Microsoft Stream).

Therefore, as a prerequisite to attend this lecture, students should have a PC including
- video viewing tools (Microsoft Teams, Zoom)

HYENSOXYHE— [Message from the Instructor
BIEEMBRAZVEY, EE OS5I J0MEEEUCTEBNICEZEAL., BEEROTEL L,
FEABETERSNBOELZIRESHICBEL TRSEEILXTLEEESBE LW,
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(Signal Analysis)
HYELASOXYE— [Message from the Instructor

Conceptual mathematical discussions will often appear in the course. For deep comprehension, students are expected to do a lot of practice
exercises. Those who want to study further contents, please see the references.
F—J— R /Keywords

BEESREB, AN—RT7ALENYD, J1—=TLY N,
Signal processing, Filter banks, Wavelet
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(Image Processing)

HYER AR &R /Ryo MATSUOKA / BB AT AIEHR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#B5S
EIC621S © JAN O

HEETEHEAEOMEE @ WEE O MhE A vriE

HE® Bifne

REDOBE /Course Description
BERTRILTFATFTAT AVTIL—23200EHOEGRE, ERLAERFIVEI—FEMIOVTES, BHOBZE, 71121
VU, SOERBEMASEFREZLRKEZET TVSEGEAENETEEE TS,
FEBBEUTOBY THB,
- BEABICEITERAEBRVUEMAZREZICOHTVS,
- BRABICETIREEHRRL, TOMREERTENTES,
- BEREBEICETIHABERD, MLLVENZEKTZEREZE D,
T, BENT770-FZ2AVCEGLEOEBRPTIIIVXALAREREIOEEEZEET.

Obijectives are to introduce computer technology for multimedia integration including image processing and signal processing. The advanced
topics as well as fundamental concepts are trained in lectures such as color spaces, filters, and image restoration.

The objectives are summarized as follows.

- Learn fundamental and specialized knowledge of image processing

- Can find issues related to image processing and show its solutions

+ Have a desire to deepen knowledge and develop new technologies in image processing

HRIE  /Textbooks
2L n/a

sZEREEFEEICIE O) /References ( Available in the library: O )
OMATLABX ST 4 R LESHIE, FHRILHR

ODigital signal processing : with MATLAB exercises
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o E G IE AN

(Image Processing)

BB WA /Class schedules and Contents
1 ol
2 EBOBFHEmBE
3 BEEEOBREETAILZICT (1)
4 BEREORECTAIILRZRIT(2)
5 BEEREOBRELTAILZRIYT(3)
6 RPMZEZEAVEERET (1)
7 BIZEEEAVLEBRET (2)
8 MATLABEY
9 LIEBMLIC KB ESRET (1)
10 L1EEAMLIC &R 2 ERET (2)
11 LHECREE
12 LHHECEEOEBRLEADISH (1)
13 LAHBECEAEOEBRLEBEADISH (2)
14 MATLABEZ
15 F&d

Introduction

Image Features and Acquisition

Pixel Value Manipulation and Filtering (1)

Pixel Value Manipulation and Filtering (2)

Pixel Value Manipulation and Filtering (3)

Image Restoration Using Least Squares Method (1)

Image Restoration Using Least Squares Method (2)

MATLAB Exercise

9 Image Recovery with L1 Regularization (1)

10 Image Recovery with L1 Regularization (2)

11 Convex Optimization Problem

12 Application of Convex Optimization Problem to Image Processing (1)
13 Application of Convex Optimization Problem to Image Processing (2)
14 MATLAB Exercise

15 Review

RAESHM D H3E  /Assessment Method

L7R—K~80% Assignments 80%
REILCHBTHREX. 5IWSINE 20% Discussion 20%

ER- BRZBOANAE  /Preparation and Review

BEPCTIENZEICSH - BREFETSI L,

Students are supposed to conduct preparation and review based on the materials shown during class.
B LDEE /Remarks

7092322 EMATLABTITS We use MATLAB for programming exercise
BETRRIBMATLABZ O ZAIC DV TR BRERENCEZ TS L
Students are supposed to learn MATLAB program given in the lecture by themselves after the class.

O N OO WN =

BENICRSLBRICSMTD ., BBEBACREZHL, 52BERRLTE55,
The students are supposed to participate discussion. Assignments are given to some of the students and they make a few minute presentation in
every class.

HYENSOXYHE— [Message from the Instructor
BENT7O0—FERAVEESLECEREZZS, BRLEZEMELBVRZELCELHICEDIHBTH S,
Fundamental image processing based on mathematical approaches are introduced, which will be beneficial to students who do not major in
images.
F—7—R /Keywords
BELE, 71I)R2UDT, BN ZEE LEEL
Image Processing. Filtering. Least Squares Method, Convex Optimization
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(Network Architecture)

BHER & &E=FE /Hiroyuki KOGA / B8R AT AIER (19~ ), FEE K® / Yusuke ITO/ B3R AT LATEHR
/Instructor (19~)

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

EIC624S © A O

HEETEHEAEOMEE @ WEE O MhE A vriE

fEE Fw b D—SF—FFIF v

REDOBE /Course Description
A=Y NEEOBRBEGBICAAETNDIRY NI —VOBEBEZT —FTIVF vOBRDP SHERMICES . BIC, XY NO—0 BN
CERZET , BETFIAXESZ7ORIL , BREBABEECODVTHENTS . E51C , KERRY RD—OTF7—FFIOF XY NTI—0F
OJZ32J%8Y) EFTEBZRD , XY NI — VL CHBEBER ATLAZRMTERRINESZHELTS .

In this course, students systematically learn function structure of computer networks used for information communications such as the Internet
from a viewpoint of network architecture. This course provides basic components of network architecture including layer model, communication
protocol, and routing technology. It also covers advanced network architecture and network programming. The goal of this course is to enable
students to acquire basic skills to design information systems on computer networks.

[ B £E]

CRYRND=OT—FFTIOFYICEIDEMNEABREERRNA DBRENICHIIOITVS .

XY KNT—=ITF—FFOFFICOVT , BENMICEZEL THRRERRL , EFNRA SHPOEZAXHEZRENICRBEIDEN TE
3.

XY RND=OTF—FFTIOFyAQOBALEFYITERZERESHET , FLLVENORARICAGFTWMYBACEREELTVS .

[Course Objectives]
- Systematically and Comprehensively recognize specialized knowledge about network architecture.
- Comprehensively explore solutions, and logically describe your opinions and judgments from a professional viewpoint of network architecture.
- Strongly concern network architecture and career consciousness, and desire to develop new technologies.

HHRIE [Textbooks
BREH

Lecture materials

SEEREEHEEICIF O) /References ( Available in the library: O )
FrkUi—- s BXUNVLE ,KBSR, TI2E1—8%YND—2, , BIEBPH , 20034 .

Andrew S. Tanenbaum, Computer Networks, Prentice Hall, 2002.
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RYRNID=OTF—FTI7F~

(Network Architecture)

BB WA /Class schedules and Contents
1 5
2 BEEETI
WEBE- F—2UVUE
XY RD—VE [BEETI]
XY ND—=UB [ZEEH1HE]
xvy NO—oF EE703)L]
KNZVRAR—KE [BEETFI]
KNZAR—KE [BEZ7ONIL]
9 TG —>3avE
10 RUERZRY RD—OT7—FFU0F+
11 18~ F10ENOEZ L FREHR
12 XY ND—=0709Z3229 VT Y MAPI]
13 XY NO—o70JZ22J [BEZ7OK3)]
14 xY ND—=070953229 [EE]
15 F&d

0N 0w

Overview

Layer Model

Physical and Data Link Layers

Network Layer [Communication Model]
Network Layer [Routing Technology]
Network Layer [Communication Protocol]
Transport Layer [Communication Model]
Transport Layer [Communication Protocol]
Application Layer

10 Advanced Network Architecture

11 Review & Mid-term Examination

12 Network Programming [Socket API]

13 Network Programming [Communication Protocoll
14 Network Programming [Exercise]

15 Final Review

RAESHM D H3E  /Assessment Method

H B 50%
LR—k 50%

O ~NO D WN -

©

Mid-term Examination 50%
Report 50%

E§l- BRFZOAAE  /Preparation and Review
REFTIIERERICBEZBLTHBLZE .

Students should read assigned lecture materials before class.

B LEDEE /Remarks
C7OJ9Z37%#BBLTVRLEZRRELET .

This course supposes C programming skills.

HYENSOXYHE— [Message from the Instructor
BREICFAEATWR A EI—XZY ND—V0OBERBZXY ND—07O0Z3I070&BEEL TRSEBHELTHLL .

| believe that this course will help students to understand operation principle of computer networks through network programming.

F—7—R /Keywords
BETTI) , BE7OK3)L, TCPIP

Layer Model, Communication Protocol, TCP/IP
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B sz

(Information and Communication Theory)

BHER LR B8/ Satoshi UEHARA / B8 AT LAITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

EXTIESNE IERESHHICE TN (REMETEHICEICTITEEERY | . FEEEE
/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#8828
EIC622S © A O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE RHEiSE

REDOBE /Course Description
TFADRINBEBROBEPLROBICELUSBRYICTLT, TOREPITEZENELTRSZAVD LR, BEXREBOFELOERXED
MEZRZLEOOEEZTFRTHD, £, DR ZANETIEBRRFSHLEEELHSILO—DTHBD. COLIBHSLEFRRILLEE
BERICOVWT, ERERDZIRBFLEEDETES, BFREGR TR, RERZZAVTREZAThIHFSORF2IEARETS,
This course deals with the fundamentals of information and coding theory. Topics include mathematical definition and properties of information,
data compression, error correcting code and pseudorandom sequence for communication systems.

HRIE /Textbooks
B & ¥ / No assigned textbook

SEEREEREICE O) [References ( Available in the library: O )
O=Il- 88 SHE THSER: EBEFEBREESFS 1973F
OSHEN THSEHR BEFEREFHS 1990F
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oFHRBIS R

(Information and Communication Theory)

BEHE- AA  /Class schedules and Contents
1 14X A
2 RBEF0ER
3 HR#&
4 SHE ORI
5 BOELBRT
6 BELELBRTS O M E
7 BEOLH OELELHERY
8 BSNLHNELEKRS
9 ISR
101EHEL T MOE—
11 BEHRRFSL
12 BERFESIL
13 BCH® S, RS®&
14 BEHAKFFS
15FLD
1 Introduction to sets and functions
Fundamental theorem of algebra
Galois field
Bases and fast calculation methods over Galois field
Pseudo random sequences
Evaluation for randomness
Pseudo random sequences for communications
Pseudo random sequences for cryptosystems
9 Applications
10 Entropy
11 Source coding
12 Channel coding
13 BCH codes, RS codees
14 Convolutional codes
15 Final review

RIEME D 5%  /Assessment Method
L 7R— K / Reports 40%
H#K 5% E& / Examination 60%

Epi- E%FBOANAE  /Preparation and Review
AIEOEBAREETLTHZE .
Before each class, review the previous lecture's notes.

B LEDEE /Remarks
TREAKE, & TBEHE, 28ELTHBL L.

oO~NOoO O~ WDN

Students are required to have learned linear algebra and discrete mathematics.

HYENSOXYHE— [Message from the Instructor
BYUFTERSPT—2EMCLDHFESRETEFE 2O L TI2HR L HBEEHEP
RESHEERIZTZVIRYIREZZADOTRHEL, FEOBHBEFS EEEEEZELER LTIEEL,

YFIRE
AN

RETFNAATERAETIATVET, COFTEAENZIHSEH

Codes used for error detection and error correction are techniques that enable reliable delivery of digital data over unreliable communication

channels. Students are expected to understand such techniques and apply them to their own research field.

F—7—R /Keywords

EHER, SRR , ARZF  ARE, FREFSL, RYFTEFS

Information theory, Coding theory, algebraic, Galois field, Source cording, Error correcting code
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=n=  BMME
OVLSI¥IE LR mas AT L

(VLSI Physical Design)

BHER K #% / Shigetoshi NAKATAKE / 183> AT AT EHR (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

Op

BELEMOME - B EORIERREED & R B ELREEICE LA ROTET
-]

EIC612S © JAN O

HEETEHEAEOMEE @ WEE O MhE A vriE

HES YLST¥pHRas st

REDOBE /Course Description
VLSI(Very Large Scale Integrated Circuit)ld. SXE+TEBR TS ARZZ1FYTEHIZELEICABRENRL, TORFRSBOSEXEERET
BMOERBICIIZASNATVWS, ABEXRTWE., VLISIRFTIRICST2YERIT (LATIRES) CEREH T, TTHVSKTUVSE
F—&, BEi70—, BRDEEBE/EETIIIVAL, BEEBEFEFE, FLThosZBAADELRFTER (B XAY ROD ) 0E#NE
HMBOEBEINZEEEET D,

Modern VLSI(Very Large Scale Integrated Circuit) is being huge so that billion transistors are implemented into one chip,
and many advanced technologies for design automation are supporting such designs. In this class, focusing on physical
design in total VLSI design process, we study data structures, design flows, partitioning/placement/routing algorithms,
delay model/calculations, and design methodologies.

HHRIE [Textbooks
BEPICRAITIER

Materials distributed in class

SEEREEREICIE O) [References ( Available in the library: O )
BYEHELVIER

References specified by instructor
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oVLSI¥E LG

v

B

O~NOoO O WN =

9

LSI Physical Design)

5tEB- WA /Class schedules and Contents
HABZVAR 4> NOXY> 3>
N=F423> (1)
N=F423> (1) BLTEBRE
707732 (1)
JOT7722 (2 ) BRVEERE
FL—AXY KR (1)
TL—AXUN(2)BRCETHE

B (1)

B (2 ) BREZRE

10 7FOJLAT7IhN

11

(1)
THOJLATIN (2 ) BIrEBRE

12 H—RABN
1315 LAR—NEE

1

Introduction of layout design

2 Partitioning (1)
3 Partitioning (2) and Practice

4

0 N O O,

9

Floorplanning (1)
Floorplannijng (2) and Practice
Placement (1)

Placement (2) and Practice
Routing (1)

Routing (2) and Practice

10 Analog Layout (1)

1"

Analog Layout (2) and Practice

12 Survery
13-15 Total Exercise and Report
15 Conclusions

a5 3E  /Assessment Method

&

BEANDSMMEE 40%
L7R—K 60%
Participation 40%
Report 60%
Epi- E%FBOANAE  /Preparation and Review

BEIEIC, BEHBLVYETR.

Preparation and review are provided in each class.

B LEDEE /Remarks
SECH TR2EEBEE 7OV XA, EBERKERGT, HEHEENES

Discrete structure and algorithms, integrated circuit design, and mathematical programming

HYELASOXY -

/Message from the Instructor

EMBE
MES AT A

REORERABFENY —LE. TORBIFEENELVARZTLIIVALAOHEAEDETRRAEATVET, PITVALEZERTZIEE

i3

Modern design automation tools for VLSI designs are composed of traditional algorithms. We need to notice that such

EREATHRLLVWERBLVET,

algorithms are important even when we develop advanced design tools.

:F_

7—R /Keywords
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MRHN—KITT was7.

(Embedded Hardware Systems)

HYER #R ¥ /Makoto SUGIHARA / BB AT AIEHR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMOME - B EORIERREED & R B ELREEICE LA ROTET

#B5S
EIC611S © JAN O

HEETEHEAEOMEE @ WEE O MhE A vriE

HEE HABFN—FIIF

REDOBE /Course Description
BIAKZATLAZRRTHLETRIAN, HEE, SLCHEEBENZZEL T, \—RIVITRVVINIITOREZRRTIVEN HB. &
BETR., EXROBLAKBHABEMOBHOBNERA, HRAAIATLAZBRATEIN-—RIITERTV I NI ITOHEMZERT D, £F&
EREOEMNLY REBFEL L THRIAZS AT LARRKOEH ZRETEDIREEZFICODIB L 2EEBRETS,

SESEMNARE. K BAGN—RIVITICEIZERBNEAEZHICOHFTVS,

BVEBEBRENEREAD  BIAKZN—RIITICOVT, BEN, RENCEEL THREZERL, BS0EXEZRENICRATDI LN
_C'é%’o

BVREBRICESVEAENTEN  HAGN—RIVITAOBELEREHT. BRAEMNELE L TEFANICTHTERIRBEZHICOHTVS

°

System designers must develop both hardware and software taking cost, performance and power constraints into account for developing
embedded systems. In this lecture, we discuss techniques for implementing embedded systems from hardware and software perspectives. Some
real design instances are given in this lecture. The objective of this lecture is that a registrant learns to formulate a direction for embedded systems
development with the technology trend taken into account.

Specialist knowledge and skills : Fundamental knowledge on embedded hardware.
Advanced problem-solving and expressive abilities : Ability to seek a solution with comprehensive and logical thinking and to logically express their

own opinions.
Ability to function autonomously with a solid ethical foundation : Ability to keep having an iterest on embedded hardware and to independenty act

as an IT engineer.

HBE /Textbooks
BILBEL, BROEICATA REERF T,
None. A slide will be given at each lecture.
SEEREEHEEICIF O) /References ( Available in the library: O )

BICEL,
None.
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O}IAHKRN—RTITT

(Embedded Hardware Systems)

BB WA /Class schedules and Contents
1 BEER
2BUAR (S5E)

BNEAR (A NO—LF—270-9FT7EK)

BNER(AT21—-U2T1)

BUAR (ATI1-U>T2)

BUAR (FOT—>3Y)

7TENER (BRREEEER )

8KHBENRGT (EELAIL)

9 EHBE NG (RELARIL)

10 EHRBHREH (F—FF2F ¥ LAIL)

1M EEESEARFT (VI RNIITLRI)

12 REEAK

13 TANBRILERE

14 Y)IBERE

15700 SI7TILFNAR

[e20é) I N V]

1 Introduction

2 High Level Synthesis - Languages

3 High Level Synthesis - Control Data Flow Graph Synthesis
4 High Level Synthesis - Scheduling 1

5 High Level Synthesis - Scheduling 2

6 High Level Synthesis - Allocation

7 High Level Synthesis - Finite State Machine Synthesis
8 Low Power Techniques - Circuit Level

9 Low Power Techniques - Logic Level

10 Low Power Techniques - Architecture Level

11 Low Power Techniques - Software Level

12 Logic Synthesis

13 Design for Testability

14 Physical Design

15 Programmable Devices

RIEFFM D FEE  /Assessment Method
BEEICE > TREENDBLA—NIL>TREZRET S,
LR—K=E:100%
Professor evaluates a report submitted by a student and rates his/her grade.
Report score : 100%

Efl- BHRFZOAAE  /Preparation and Review
RERIEEISD L,

Students should review lecture materials after class.

BiELDEE /Remarks
KATRBEVN, AVE1—% F—FTIOFvICEITZERABZEL VWD ENEELL,
It is expected (not required) that students have knowledge of the basics of computer architecture.

BYEEASOXYE— /Message from the Instructor

F—7— R /Keywords
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EMBE
MES AT A



— o =n= _ wMRE
TANBZILERS BESATLA

(Design for Testability)

HYER A#  FE=/Shinji KIMURA / IEEEh:EED

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

EIC613S © JAN O

HERTZLENEOMESE @ W ME O:ME A PoiE

HEE 7 A FES{EEEE

REDOBE /Course Description
R4 DEFERZ D KNIREERBE (Large Scale Integration, LSI) (DWW T, TN ELKBET RN ESH EBNTEDFEICODVTOERET
S5, ELVEMEZBEETRZERICIE. LSI OFRFTBRYPLSIORERORYFHY ., CCTRENSOBY OBERBZCES<S<HBNFERERE
FRICODVWTIRXND, €512, BYZRDFXTVLSIBEY, MHBEMEEF OLSIBERZE LDV TERN, RIEDIBEEORFHSKBLSIO
EEMEZALEEREREMIIOVTERZI LN TES,
[2ERE]
LSIDTFARNR—2ERTILIVXALAS LRRBRIRAETLIVXLEZERL, BELEBOFHRNHNFTES,

LSI (Large Scale Integration) is one of key components of recent information and communication systems, and its correctness is very important for
the correct behavior of the total systems. The class focuses on analysis and detection methods for the behavior of LS| based on mathematical
logic. There are two major issues in the errors of LSI: one is the design bug and the other is the fabrication bug. Attendees can understand how to
detect these bugs and also how to improve the tolerance for the bugs.

[Course Objective]
Students understand the test algorithms and the verification algorithms for LSI's and analyze simple circuits by hand.

HHKIE [Textbooks
BEL > 1 X%B8% ¥ 3/ Handouts are used

SEEREEFEEICIE Q) /References ( Available in the library: O )
O AT ALSIERETI S ( BHEERE , #— L% 1T Text, 2006 ) , "Essentials of electronic testing for digital, memory, and mixed-signal VLSI
circuits," M. L. Bushnell and V. D. Agrawal, Kluwer Academic, 2000.
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— =i == = %thﬂ-ﬁ
TANBZILERS AT AT

(Design for Testability)

RESTE- WA /Class schedules and Contents
1 KRR BERBER(LS) OB RiE
Design and Fabrication of LSI
2LSI DREHEETANOERRE
Fault Models and Basic Fabrication Test
BLSIOTAMERT LIV X A
Test Pattern Generation Algorithm
ARBIIa1L—YaveEIIalL—-2 3>
Logic Simulation and Fault Simulation
5 ERROAHENE, THERAM
Observability and Controllability of LSI Circuits
6 IEFEEOT AN
Sequential Test
TTARNZARBICTHEBORTFE
Design Methods for Improving Testability
8 #HA&iAK B2 T AN (Built-in Self Test, BIST)
Built-in Self Test (BIST)
9XEUTFAN 7FOJEBTAN EBETAN
Memory Test, Analog Test and Delay Test
10 BREHREF 2O B E
Design Verification
11 REEKRORR & EMEE
Logic Representation and Equivalence Check
12 5 B B OREHREE
Combinational Verification
13 JE Bl % 0 Z 4 1
Equivalence of Sequential Circuits
14 B Fr B 3§ O 5RFTHHREE
Sequential Verification
15FED
Summary

RIEME D 5%  /Assessment Method

BEOBEADEY & / Attitude of participation 10%
/NF R NIntermediate Tests 30%  3EEE T4 > About 3 times
SR B/ Final Exam. 60% 8 F#2E 8 questions or so

ER- BRZBOANAE  /Preparation and Review
EHEREAOERERERNICHET. RERTRICIREFICERLUCEEBEEZHES L, /

Handouts are used in the class. Manuscripts given beforehand should be read before each class, and problems specified in each class should be
solved after the class.

B LEDEE /Remarks

HUELASOXYE— [Message from the Instructor
0E1ZERSHERRICETDIFELEZSCET, MENERZEINBASNET, 0C1LAHTZEVOTRAGEETT A, FTEHRTLE
TEDCELHEICEELTHY, BRERRVTT, /

You can learn about manipulation/optimization methods of logic functions, which is applicable to various areas. We just manipulate {0, 1} like
computers, which seems simple but is very interesting.

F—"— R /Keywords
LSIOSEHFE, $RETERY) . S3EM. FRETHREL/LSI Fault, Design Error, Reliability, Design Verification
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OB ENE(E BMAY AT L

(Mobile Communication Systems)

BHER #IE BBiE / Akihiro KAJIWARA / B3RS AT ATER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEPICIAE - Bt EORERREEN EXRD ELRERICESL A RNITEN
#B5S
EIC623S © JAN O
- P HIBETEBEN L OBENE ©:WHE O:MhE A: voBiE

REDOBE /Course Description

ASKX®PSKBZ EDRERNET 7 NBEARNOEFARES LR BB EQERERICOVTEBL L BEERHRPEREEZBLT
BHEREROREXHAERASLEZEMRTD, AXIEHOBEHEMN , HLVIUREAVEITSPERAL-F HKiTZ2B8ET .

This class is designed for the student who is already familiar with communication engineering theory in undergraduate course. Prior to
understanding the mobile communication systems, the technical concepts such as probability, communication theory and basic electro-magnetic
are reviewed. Next the student understands the mobile communication engineering issues by the empirical seminar and discussions. Also current
topics of wireless communication systems and millimeter-wave radar systems for ITS and self-driving vehicle are to be lectured.

[EZB#&]
- BBERICHIZBLAVERNTABEARNA DBRENCEICOTTVS,
- Gain a wide range of expertise in mobile communication systems.
- BEBEICEIIMBEICOVT, BPOEAXPEREHRICRATSZIENTE S,
- Ability to express their opinions clearly about various issues of mobile communication systems.
- BBEFICOVT., BENICEEZEL THERREZRRL, EMNRHISASTDEXEZRENICRRETES,

- Ability to design mobile communication systems, explore solutions, and express their opinions logically from a professional perspective.

HHKIE [Textbooks

M

MBER N ARILHARYE (1~40)
TCommunications systems. for undergraduate student
FIRL-5 BfiT & 5RET ) RIBEI|RERAE (11 ~140E)

"Millimeter-wave radar systems and applications i

SEZEREEFEEICIE Q) /References ( Available in the library: O )

N 9-8 AMNEHRER (1~130)

Privately Power-Point presentation materials
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EMBE

OB ENE(E BMAY AT L

(Mobile Communication Systems)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

BEBEEIATAOBME (1 Intorduction to mobile communication systems )
J|IRMZIXER (2 Mobile radio channels )
7Y ABEER 1 (3 Digital communications fundamentals 1 - ASK and FSK - )
T AVBEE® 2 (4 Digital communications fundamentals 2 - PSK and QAM - )
JI-7 49 4538 (5 Fading channel )
JI-F AU REHEM 1 - 7o7F8 1N =974 - ( 6 Anti-fading technologies 1 - Antenna diversity - )
JI-F AUy EE M2 - ZFAX - (7  Anti-fading technologies 2 - Modulation schemes - )
JI-F AV R BEMI - E5ME - (8 Anti-fading technology 3 - Signal processing - )
EHEHEE (9 Exercise and review )

CDMA & OFDM ( 10 CDMA & OFDM technologies )

L-5" OERE & BEFEE1 (11 Radar principles and systems 1)

L-4 o B & BERE2 ( 12 Radar principles and systems 1)

BREMIEH (13 Radio propagation )

WHEREME (14 Millimeter-wave propagation )

EBEEEH (15 Exercise and conclusions )

RAEMD HE  /Assessment Method

EELR—N 100%
Reports 100%

ET TR

EF

HTE-o L TEGFHR, EEBRLTIHIE,

EBRZFEDORNE /Preparation and Review

This class is designed for the student familiar with communication engineering theory in undergraduate course.

BiELDEE /Remarks
HFEBLA—NZEE RETDE,
Reports submission required.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords
FIRIERE , BIRES

Digital communications, Wireless Communications
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EMBE

cERIFZER WA AT L

(Medical Engineering)

HYER ¥AM %X/ Tsuruo MATSUDA / IREBHR W IE AR

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
EE T EPIM A - K BORIERREEN & RBH BLREAICE SO LERRITEN
fERS
EIC610S © A O
qEe B T HIEFSTE RN OMEN ©:HCBE O:BE A: prBE

REDOBE /Course Description
ERESORYIEICOVTERERDS, £, EROHENSEHWTIANEFARCOVTERSR, MESEREARL, AT E
TZEEAEETS,

Understanding about composition of a living body signal. It's also learned about the electronic circuit to measure actual myoelectric potential. An
easy circuit is made and measured.

HBE /Textbooks
L& #} / No assigned textbook

SEZEREEFHEEICIE Q) /References ( Available in the library: O )

B & $l / No assigned textbook
WX EEEEZBEEMBN T B/To introduce the papers and books , etc. as appropriate

R¥EFTE- WA /Class schedules and Contents

: A (Introduction )

@ ZT1L—2& (SPICE) &V EEEMEMNIZ DL T ( Circuit analysis using the Circuit Simulator (SPICE) )
 BFERRICE T2 EIREREEANT & AARBEATIC D WV T ( Frequency analysis and phase analysis in electronic circuits )
s REMEMEHRIC DWW T (Introduction of E.M.G. (Electromyogram) )

RAGEVEHEOADEFEE AP 1 (Introduction to operational amplifier 1)
CREAFEVEHEOAENDEFEREEE 1 (Exercises of operational amplifier 1)
 REFEMNEHOADOEFERE AP 2 (Introduction to instrumentation amplifier 2 )
CREAGHEVEHOADEFEREE 2 (Exercises of instrumentation amplifier 2)
 REHEMNEHOBNDEFEE AP 3 (Introduction to instrumentation amplifier 3 )
REAFEMNEHEOANDEFEKEE 3 (Exercises of instrumentation amplifier 3)

EEZNRAA S REFHEBEMIZ DV T (About myoelectric potential from a physiological point of view )

: 7 —7 JLE 5 AF(Introduction to Theoretical Neurobiology )

: STEM 7 7'0—F ( Computational Neuroscience )

- MO #BER/TETE T )L ( Functional Mapping and modeling of the Brain )

5 : ¥&& (conclusion )

BRiEFFM DA%  /Assessment Method
L 7R— N / Reports 40%
H#R54E& / Examination 60%

N

A A A A A a0 oo NOOOORWDN
A ON-~O

Ep- BERZBOANAE  /Preparation and Review
BREFERE, SLTERICELZFTEOABEISETSHS. BHICEBLTHIE, T, BELCRUTENZRALERFICEATZO
T, BERICHAEBERRETS> &, BREGETBCPFREZBENICITS &,
Students are expected to know the Electric Circuits and Electronics(Diode, Tr, FET, OP-Amp, or so). Students are required to read the assigned
readings prior to the class.
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EMBE

cERIFZER WA AT L

(Medical Engineering)

BELDEE /Remarks
AIEOEBAREETLTHZE .
Before each class, review the previous lecture's notes.
FWTE-L TEFEK, "EXEBRER, EEBELTIHIEL,
This class is designed for the student familiar with “Tutorial and Exercises in Electrical Circuits” and “Electronic Circuits” in undergraduate course.
2BALEOHEN B W EHREBROZRTA,

10 classes ( 2/3 ) presense at least required.

HUELASOXYE— [Message from the Instructor

bR/ E—TI-AOERBEZZVEXT,
You learn the basics of the biological interface .

F—J— R /Keywords
AV AYNAX > T—2 32 F 27 (Instrumentation Amp)  18#Z155 (Nerve Signals) 4T (Analysis)
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IFRME
TLEH

h‘ulf
N

RS BITTE (LR ) .

(Thesis Research)

HEER F I8 EH E/Research Advisor

/Instructor

BIBER B 8B 5 BE RERRE Rk £E A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
/Year of School Entrance O O O O
HNRER [%8] NA AP AFTLO—R

/Department

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

MATG00R O © O

HERTZLENEOMESE @ W ME O:ME A PoiE

HEE FRIaASE

REDOBE /Course Description
MRBEHENBRELLHET N EZBETEREL., ChICEI<HARRLERET S,
Students are given research themes from their research supervisor at the lab to complete master thesis.

[E2B#&]

- MREBBRZER TS -HOFE, £T, M. XEEZENCTA HABEBEMZFICOTTVS,

- MRARICBETI2EEREBRAEZRETE, HECHBLENF SURNICETTERRIZHICOTTVS,

- HREBCHLTEVBELERS, TOAEZERTALOICEANICITEHTESIEZEHICOHTTVS,

[ Specific targets in focus]

- Students will acquire knowledge and technology to be able to perform a plan, action, evaluation, improvement to achieve research target.

- Students can suggest problems and solution in research and development and will acquire an ability to be able to accomplish effectively by
collaborating with others.

-+ Students have a strong interest for research target and will acquire the posture capable of acting independently to achieve the purpose.

HRIE /Textbooks
EEHENSEAS NS,
Instructed through your research supervisor (lab).

SEEREEFEEICIE Q) /References ( Available in the library: O )
EEHENSEAS NS,
Instructed through your research supervisor (lab).

R¥EFTE- WA /Class schedules and Contents
MAT—NISUTEEHENRET S,
Research theme is given from your research supervisor (lab).

MREEDIICHIZY, HERELAETEZERT S,
Research ethics education is implemented before conducting the research.

BABFHMED A% /Assessment Method

MEADOEBEHK FEARK HARRROBRELEL THHMET 2.

Your outcome is reviewed by the course professors at interim and final presentations, especially focused on your logic and activity.
Epi- E%FBOANAE  /Preparation and Review

HROBFSEEELZBMBIDLHICE, BILHAROERELTHSZ &,
Prepare always for your works in order to understand researches including significances and goals of your works.

MAREHEOERICHY, BAFE- BEFBICHEE<E,
Follow your research supervisor's instruction, and make efforts on preparation and brush-up.
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IFRME
TLAER

SﬁF'\
N

RS BITTE (LR ) .

(Thesis Research)

B LDEE /Remarks

TZERBEITOEN BB,

Seminar tour(s) can be taken place.
HYELASOXYE— [Message from the Instructor

MEOEREEFEZIEEL, HYBEOAMZREL BHN S BERWICHRICEMYBATEHRLL,
To perform a research will surely improve your skill. Enjoy seminar, discussion, experiments, technical presentations and writing at your

laboratory.

F—J— R /Keywords
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