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SARE
BERENIIXD 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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR Ao BITaRen (FEMETRICEICHITERED | . FIEEE

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

FRIRSAHICHITRRE HEEE
KO3 - IERE I O | BEREICSITAREYR YA v OFIEOEE TIAEIERT D,
FRE I @ | IEF CSITARIREIERERREERTET 5,
B - R - KR il
RAL - AR - BE I O RiEvRVA L HOFEEE N SOHYAFICDNT, WETELLIITEE,

%G B{E O ME A vreE s
K1, 1 M BAHES HAT BT BRENIZ. 8- 00425 A7y JEREIL TS, ERRR T+ b

HERERY AT LD -ALAOFEER. BB RS AHICEI T SREhOMEREE I -20h U F a5 Lhvy FTTHEL TS,

BENOME /Course Description
DIAEORERNERG. SERERRMOEELNE[EN SERBAZET SHRRBRLBMBEANEREZLKERZE T L, 2S5 LcBEICHBL
BERECBIZIREVNRIAVINOEY RS, BEERHNSEBENFEAPEEINTEZECEANEFEANECTEL TV, FERR. B
BYZXIAXAVNORELOBHAREBL TREESBVAHICHIRNENEEZD,
AH. AERBERIGESEBIIH T2 REEEEROEBH/AIEZEINOERTTH 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.
HHRIE [Textbooks

BHEA

Disutribution of original textbook.

SEZEREEHEEICIF O) /References ( Available in the library: O )
ZRHZOTERRICHEBN TS

References are introduced in lecture, if necessarry.

1/ 104



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

1/ 104



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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR Ao BITaRen (FEMETRICEICHITERED | . FIEEE

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

PRS- A5 17088 HEEE
KO3 - IERE I O [FOENEAETEI CR T RIARTEIERT 5,
FRE i @ [RIEEAENEI SR T SIAROMEEERTE 2,
B - R - KR il
RAL - AR - BE I O |FrilE & L TOE SORPIREROES M CRALED 2,

%G BME O:E A PrEE :
S 1, 1 CHIT 2RSS 5 B T BEENIZ. BO—RDH %15 L7y IEHIL TS, AIHEDERE 28R

HERERY AT LD -ALAOFEER. BB RS AHICEI T SREhOMEREE I -20h U F a5 Lhvy FTTHEL TS,

BENOME /Course Description
AEREGF. BAHLELOEDZRAN Y EMiBICE>THAOABTHHHANBEZIO—NILTEL<BEVERLSZORFE EEIZHEMTS
o RERIEF., INHVEEFEZERLUEATEZIRRNSABOBESEZANE 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.

#HBIE [Textbooks
BEER(BEE®R)

Self-made materials (distributed every lecture)

SEEZREE®EICIF O) /References ( Available in the library: O )
PBEICSUTHERPICRTRLETD,
To be announced during the lecture as needed.

LB WA /Class schedules and Contents

1.EU I ~ HBt O BERE ~ Opening--About Intellectual Property(IP)---
2HEAFEORESE History of Patent System

KN =R NOLEH ) Japanese Patent System

4 AEORFFHE Foreign Patent System

58K Design Patent

6.7 Trademark

THIERE (EREE) Patent Search (Remote lecture)

8 RE Patent Litigation

9. FEREILEE Unfair Competition, etc.

10. & 1E4E Copyright

MBEICS T2 A Patent Strategy in Company
12ROV T OEB A Basic Knowledge of Law

13. 5 BEE OO BT E (1) Peripheral Law of IP(1)

14. 5089 B 7 OO AL 34 (2) Peripheral Law of IP(2)

15. L F & HBF Research & Development with Patent System

BRiEFFM DA%  /Assessment Method
LR—KN(4ERFSAE) report(Patent Search)30%
HRER examination 70%
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—_ —_ HERE
NN ECEEE TR

(The Creation , Protection and Utilization of Intellectual Property)

Epi- BE%FBOANAE  /Preparation and Review

HEFICHRITZHEBE XYM 1 —AFRELCKEODTTHENICRTHZE,
Always be careful about newspaper reports, net news, etc. related to intellectual property.

BELDEE /Remarks
2021 FERNERELLET (FTEEOKERBEERYET ),
- BEORELAR—PMRIEBRICBTAEEZL THREBELTEEDHRZETHY ., ChEL2AYR > TVEEKBEN HYET,
C COREXBBAFFOKTITVET,
+ 2021 will be a face-to-face lecture(Only the 7th period will be a remote 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
HEEE, 453, BE. BE. EFE. TERSMLE. BEORTR. BEE, M8, BME. RENSEEs

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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
/Year of School Entrance O O

HNRER [BR] REMEZ7OLAOD-RA, BENAAZRATLAI—AX, BEERIATLO—AR
/Department

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIESND [FfES A cHIT28E0 (FEMETIHCHICMHTER | . 2hEEE

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

FRHES IO 51T 28E F:EBE

RO - TERE I

Frae & |FNEVSSEIcBN T, MRERLTII 2 - 3 EMNTE S,

I
B3 - by - RIR il O EYREFRR TRV THAMREEAS Z TS,
RAL - AN - BB i)

@ LME OB 4 PrHaE

HEO-—ADHUE oS hvy IEEDIL T RS, ficademic Presentation I

REDOHE /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

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

SEEREEREICE O) [References ( Available in the library: O )
To be announced in class

LB 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

BAESEM D 3% /Assessment Method
Active involvement in class 10%
Homework assignments 10%

Informal presentation 10%
3-Minute Thesis 30%
Final presentation 40%
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HBERIB
oAcademic Presentation |

(Academic Presentation [)

Epi- BE%FBOANAE  /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.

B LEDEE /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.

BEFLEGHSISEREIRMICELHBICIACRIMNEED L,
/Students who want to take this course must contact the instructor before registration.
HEHEEBEBILKDBEFHRNI®.

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

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords
academic presentation, English

3/ 104



oAcademic Presentation Il

(Academic Presentation II)

5 2% Hj
/Semester

AR HEih/ Tetsuya KASHIWAGI / EBHE L X—0VUEOHE

RERE HE

/Class Format

HBERE

A
/Class

HYER

/Instructor

BIBER B 28 {1

/Year /Credits

WRAEFE 2010 | 2011

/Year of School Entrance

RNREH

2012 | 2013 | 2014

2015

2016 | 2017

2018

2019 | 2020 | 2021

)

)

/Department

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIESND [FfES A cHIT28E0 (FEMETIHCHICMHTER | . 2hEEE

/ Competence Defined in

GER] BRAFTOELAD—R, RENAFDATLAI-X, BRERZATALAI A

“Diploma Policy” (Competence Students &ttain hy Course Completion), Specific Tarzets in Focus

FAARS A ICHI1T 588

F:EBE

RO - TERE I

Frae

@ [FHePiBmi o BT, BEEFRW I AT - g VEEITE S,

I
B3 - by - RIR il O [ESRERFE TRV THREREREL. AFICDLTERT 2L TE 2,
RAL - AN - BB i)

@ LME OB 4 PrHaE

HEO—ADNNF oS L TEEDL T 2S00,

REDOHE /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

HHRIE [Textbooks

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

SEEREEREICE O) [References ( Available in the library: O )
TBA

LB WA /Class schedules and Contents

1.
. 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.

©O~NOoO O~ WDN

Course orientation

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

&M D 5%  /Assessment Method

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

Final presentation 30%

4/ 104
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HBERIB
oAcademic Presentation |l

(Academic Presentation II)

Epi- BE%FBOANAE  /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.

B LEDEE /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.

BEFLEGHSISEREIRMICELHBICIACRIMNEED L,
/Students who want to take this course must contact the instructor before registration.
HEHEEBEBILKDBEFHRNI®.

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

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords

4/ 104



. _ SARE
THmERR

(Business 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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

EETIESNES PR AHICEITHEEN (FEMETIFICHICFITEEEN) | . FEAE

/ Competence Defined in “Dieloma Palicy” (Competence Students Attain hy Course Comeletion), Specific Tarzets in Focus
PRES RHICEIT2EED FEBE

05 - EERE I

- 1 e ﬁ?@%ﬁ&uz?@ﬁ%%iﬁu\%ﬁﬁi%mmukﬁﬁ\EH&@%@b%%@;ﬁ@%ﬁ%ﬁ%E
€ 55 3,

BE - - =1 I | O Rl iTe. BEs ORErEEEiTa s,

B - AR RYE NV | O |[RIEEEEHLOP TRETE S,

WE: B AE C:ME A e Leemse

% 1, I-CHIET BPMEE A ICBIH 580013, BO—20NUF25 L7y TEEEIL TS, IR

WIEBEEEY 2T A0 — 2 LD, BB SRS AHICH T A RN OMENAE 1— 20h U k15 L7y I THEIL T4 ey,

REDOBE /Course Description
REZRELLCOPTREHATAICECEIN IZMEOERNFEGTHY . EXEELTOIZRENZELEELRETEH S, TXZHREDEMT
HB. tAZFY, HBEBT., BP2EBAEVSELEZRRTHLHICE,. BEORREVAVOEENREY), ERXIFIZHULITE,
BAREOBEXHABOIS BRBENNIN VEOERELD, FEETR, TELTRJIZEIKT—RAARTA—, T—AXVYY REEBELTH
RN RETHIEH EEHDIERRNEHEES,

FEBEREE

CHE Y—EANREICRTIREELHMNEOMENRERIC OVTHATE S,

CHBEYY—ER, £EIROR2OERIBTZZVETORAMEZERL. RENTHOERICODVTHHATE S,
CISHL URITEAAY NOFAERRUSATE S,

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.

HRBE /Textbooks
BEETX RTER "GEUHTOIZRE, (H3MR) BNE xEHREFLED

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

FRERE, WEFE (2008) "R4mE, EEE. FHEAER
WERAR003) TWENEHAOEMERE, ART SV NV TFHUAHE
HHFET KHFFEF- HAFAQR016) THMTERE.) BT TEHE
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HBERE

T RIEBSH

(Business and Engineering Ethics)

BB WA /Class schedules and Contents
1,2, REMLBE  BEBLEMBOBELNEV
34, ZTEERELME
56. ZNETFLRLHER
78. IZHAI-VAIOTEAXV KN
910. T—4TavT(): ¥V NARORE RV EROBE
11,12. 7—=023v72) : F¥Y U NARADRE VR VERORAERRR
1314. VA -DX1”"7—>3>
15. F&O

1,2. Safety and ethics; Different viewpoint between managers and engineers
3,4. Safety law and regulation and ethics

5,6. Compliance and safety practice

7,8.  Ethical risk assessment

9,10. Workshop: Exploring safety risk factors in campus; Field survey

11,12. Workshop: Exploring safety risk factors in campus; Presentation

13,14. Risk communication

15. Summary

RAESHM D A% /Assessment Method
20% BETOEFICETIHELRLKR—K
20% EREDIRY IR BEALKR—K
20% FEHICHETZDELHEBEROITIL—TEEK
40% REFOEIHBELD—0>3v T ICETR T IL—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 B (AdH 11X 12pt. 2000XF L)
Final report Format (A4 size. 12pt. 2000 characters in Japanese )

REYOFFmELE (=)

96+ : IZMEBBEODZEZIFICOVTLLKEBRETETHY, HBELLEIHAREVERBEXFOEALNDIUFEZR<SEBHELEZLT, FAELOHME
CEE BAENSARFHOBENTETVS,

90+ : TEMEBOEHBIC DV TLIKERTETHY, MELEIHARESLVCBEXHTOEIALNNBEEZ LN S, MESOREEBEET
W, BENSERFHEFSSELTVS,

85+ IZMBOBFHICODVWTERTETHY, FABEXFOIALDOUBEEEZEL LT, RENZERAHICOVTEELTVS,

80+ IEMEOBBEAMBNROEALNDILSEERBLLELT, RENEFRAHICOVTEELTVS,

75+ BEERNECILHINILETE TS, TZRENEFERFEHIZOVWTEELTVS,

70+ BERAN ECILHDHNIBETETHY, BOBRVYOEBRAFHEEZI TV,

65+ MERNECICHZNIBETETHY ., BOBYDOEREZEZA TV,

60+ AERNIBREREFETETVWDILS>TRHDHN, E=ZFNREIEZ>TWD,

59 IZGEBICEATIEBHATETVALD, BECEBRCEPOERLBEICKALTVS, BEQOEEN TETLERL,

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.

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.

BEBERROTMAEE (R ) . EROLR—NHEEEICET S,

Evaluation Standard for in class practice and presentation are followed to the standard for report above.
BE1TIVERMREIC D E REMER1/158 8 5l A n B,
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. _ SARE
THmERR

(Business and Engineering Ethics)

RIEFHE D HE  /Assessment Method
Your grade is discounted portion 1/15 per an absence without permission.

Efl- BRFZOAAE /Preparation and Review

BHFBELT. BNEORLEMEZTH. ABROREHEEBEERTI L,
Ko, BRFBELT, BRENLEHERENREZRYBRVERZERTZ &,

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.

B LEDEE /Remarks
E1ZHOLE- 2R

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

EET2HMNEOXLABAMERERMIITATHES Z &,
Read corresponding section of specified textbook before class.

RHBRVEHTRETIHRICE. SITSBMICHEABLESDCE
Give notice to the instructor beforehand when you are absent for unavoidable reasons.

CORERF., BAETRELET,

Japanese is language used in class.

HEEANSOXYE— /Message from the Instructor
BIEXT AT THEIRY DTS NBRE[MBICODVT, RYHFERITZIEORINSTOABEZRD. BXTRERREOREMLE, EBRIC
BELEHEHEMEL, BTHRIIIFRBEGAL 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—7—R /Keywords
THHE (BMERE ). REH/RBE, RETH¥. URY: TEAXYN, URY- D314 —-23>, AROE
SDG12 2<K3EF 2N SEF
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- s _ SARE
OIRERAM (EIEXIZRA)

(Environmental Principles  ( language: English ) )

HYER TH  EAT / Hiroyuki TSUJI BE#HB L X2—0CFE0OFE, HH Eih/ Tetsuya KUSUDA / SEEEEER
/Instructor FH%E IEA/ Masatsugu CHIJIIWA / SEE EhERT

BIBER By 28 {y 21 138 RERRE B AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFSND PR Ao BITaRen (FEMETRICEICHITERED | . FIEEE

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

FRIRSAHICHITRRE HEEE
KO3 - IERE I @ |RIEMREERERL T { fohD DT EIE5T 5.
k1 i
B - T - R il O |EREREFEL <5FEL. ERFIERICEATE 28Eh%E 51114,
RAL - AR - BE I O |RIERIRE CRALERES. HiliE & L TOHERET - SERESICT 5.
X@ REC E_ﬁli O BE A JPJF_DEﬁiE ~ i ) EEEA
B, I-lCREd 2R AR5 A BT aRENIE. Ba—200UF a5 Lvw FEREIL TS,

HERERY AT LD -ALAOFEER. BB RS AHICEI T SREhOMEREE I -20h U F a5 Lhvy FTTHEL TS,

BENOME /Course Description

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.

MEBR, REBEZEZEZDBIC. EOLSICERZRRBL. REZERL., EOLSIZTOMRICEHVEESELTVRIDOESSH, KFER
Tk, REFMEERENICRETDLHNEBREZTF, TS ZAVTREEROTVKIEETS. £, ThoNBERMEXEE, BE
LFTDEILKY, BSORAFEBSNBDELSICKEDEZBET,

HRIE /Textbooks
Handouts are distributed if necessary.
DEIBEUTERZLRNT S,

SEZEREEFHEEICIE Q) /References ( Available in the library: O )

Introduce some references in class.
PBEISUTERFICBN TS,
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HBERE

OIRFRM (RIBXWITA)

(Environmental Principles  ( language: English ) )

BB WA /Class schedules and Contents

Part1: Environment Philosophy by Tetsuya Kusuda

1. Principles of Environment and Environmental problems and issues

2. Structure of Environment and Relation among Environmental Elements
3. Environmental Problems on Society and Economy

4. Environmental Problems and Technology

5. Environmental Ethics

6. Application Exercise and Presentation

Part2: Normative Approaches to the Environment by Masatsugu Chijiwa
7. Introduction

8. Consequentialism and utilitarianism

9. Singer’s utilitarian case for animal liberation

10. Deontology and Kantian ethics

11. Regan’s deontological case for animal rights

12. Virtue ethics and the environment

13. The concept of justice and the environment

14. Normative Approaches to the Climate Crisis

15. Group learning and discussion

B REOEE (WHEHEH)
1LRESLVREBENE SRS
2 REDOBECEXZMOBERMY
IREBMBELHS BEATA
4. BRI RE & &Kl

5. RIRFE L RE

6. CARBLEBRRORR

FU®IZ

FREREDAER
9. > U H— ORI ERE 5 B IR
10. BB E N MRE
1. L= ORBEME S B YIERIR
12. BREBERR
13. EROMERERE
14. [IRREANORENT 7O0—F
15. T\ —TFB LR

a5 3E  /Assessment Method

Part1: Attend all lectures and discussion sections. Complete a reports. (40%)

Part2: Attend all lectures and discussion sections. Complete two or three short reports. (60%)
B1H £TORECBR\OSM. LAR—BNREE, (40%)

B2 2TOREEERNOSM, 2380 LR—MRE. (60%)

Epi- E%FBOANAE  /Preparation and Review
Pre and post homework on handouts.
BAEERICODVWTOFEENI VEICLS,

B LEDEE /Remarks

Lecture method can be re-arranged cause of novel virus infection trend.

Basic knowledge on Environment studies is required to participate in discussions.
Official language: English

FHEIANABPRECBHEICL > TRESENEELBIEENH S,
RREICAPDZIERZEDH T, BROBOBRRICSETED L,
ERSEEE

28 REANORENT7O-—F (THEER)
7.
8.

HUEASOXYE— [Message from the Instructor

This course provides opportunities for deliberate thinking besides for acquisition of knowledge on environmental issues.
HEBETTHBLSBZEERE D,
Lecturer's E-mail; Tetsuya KUSUDA: hai54900@par.odn.ne.jp, Masatsugu CHIJIIWA: masastugu@hotmail.com

F—J— R /Keywords
Sense of environment, Value of environment, Ethics, Sustainability, Human-being, Nature, Society.

RIRE. il ME. BHE. AB. BR, &2
SDGs 6, 7,8,9,10 11,12, 13, 14, 15
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HBERE

RERW (BEABXBITA)

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFSND PR Ao BITaRen (FEMETRICEICHITERED | . FIEEE

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

FRIRSAHICHITRRE HEEE
KO3 - IERE I @ |RIEMREERERL T { fohD DT EIE5T 5.
k1 i
B - T - R il O |EREREFEL <5FEL. ERFIERICEATE 28Eh%E 51114,
RAL - AR - BE I O |RIERIRE CRALERES. HiliE & L TOHERET - SERESICT 5.
X@ REC E_ﬁli O BE A JPJF_DEﬁiE ~ i ) EEEA
B, I-lCREd 2R AR5 A BT aRENIE. Ba—200UF a5 Lvw FEREIL TS,

HERERY AT LD -ALAOFEER. BB RS AHICEI T SREhOMEREE I -20h U F a5 Lhvy FTTHEL TS,

BENOME /Course Description
bR, REBBEZEADBRIC. EOXSICERZRBL. REZERL., EOLSICTOHRICHVEESELTVBOESSH, KE
ETR, REMEZAENICRETZIEONEREZY, ThSZAVTEZEZROTVKIHEEZTS, £, ThoNEERAAEREV, B
BEIDEILKY, BESORAFEBSNDEIDICBEDEERBET,

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.

HRBE /Textbooks
PHEIZSUTER &M
Handouts are distributed if necessary.
SEZEREEFHEEICIE Q) /References ( Available in the library: O )

DEIZHUTHEERICBNTS
Introduce some references in class.
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HBERE

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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HBERE

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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HBERE

(-]

FHBRTE (18— T )

(Internship)

\ll

HYER FI1—AK

/Instructor

BIBER By 28 {y 5 12825  RERRE Rk £E A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERETIROND [PUESAHICEITL8EN (FEDMETHICRICHITHEED 1 . FIERE

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

PHIES BHI5 T Bh 5208
0% - 5294 I 5 A B LB A E B M1 AL 10, RN 5 T AR R D,
e I ERGEAIEEAL T, EATOA~T R 2L CLELRELRAERI 15,
I FHAVHE CROS N AEEN. BoFLh. EVERAl B SEh ST B,
o - . RIS L TR AL E B, T8 T SRR T 2 TR AR
h | A S B - B SRAIE, B 307 a5 kv FERIEL TS £, FIRERIFE (A5

HEE & FRES AR BT RREDORMERES 20N £ a5 Lv oy TTHEEL T ES L,

REDOME /Course Description
CEPZAMEREETEELZZTRN S, —EHBERE- THE MRETSCEICLY, REAOHBELTTREEBS BV GHRZEL TH
¥ZWzOlbEd, FELEROEEMCACEMOIBEBZITS L ZANE TS, — EHBEAORENPTRELZBEL EHEZZT, 5 V\E
HERRERIOD IO NF—LASNL, EMZEN L ERKE2RKT S,
FERRE
1. HEAELTOREZZICET. BYICADESENTES,
2 . BBIASATOECOEMZIEEL, BYRBEHEERRTES,

The objective of this couse 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 skill and knowledge.

Attainment target

1. Acquisition of background as a member of society and appropriate behavior

2. Understanding one's aptitude for employment and practice proper job hunting

HRIE /Textbooks
FICHEL
none
SEEREEREICIE O) [References ( Available in the library: O )

HIZAEL
none
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HBERE

(-]

FHBRTE (18— T )

(Internship)

\ll

RESTE- WA  /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 couse guidelines.

XERFHA O I-ALBVT, —REBERTZIREREBREORMLL L THHETIESE.

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.

* Architectural Design Couse :To acredit this course as the credit for eligibility for admission to examination of

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 conpany

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 couse guidelines.

XEETFFAOI-ACHEVWT, —REFITSREREBAEOEME L THLTZEER. ZENRE TEXRH(EE. BiE, KRB I5E
B BIEBEICEIZERER, CRShD, XL, BEEEBOAMRBORZELAEFTSNTHY ., hRHICERZERELELD L
RUBCEBENEEICRITHCEZANELTVS,

HIEELT (RBEOBEAREERBELTELIV ) M SEEEZZID L,
The trainer must be first or second-class architect or registered architectural equipment engineer.
BHEN,SOAYE— /Message from the Instructor
XBEFHAOI-ACHVT, —REFIIREEIBERENENE L THLITZEEK., BEUEESOLOOMELRE (S ) REEAS
6OREULE(1BH6REEHBELTI1088LE, BsAEGKT2BBLE) £TF5,
* Architectural Design Couse :To acredit this course as the credit for eligibility for admission to examination of

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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HERE
BEERY AT ARBEBEEES AT L)

(Introduction to the Environment and Resource Systems)

HEER REERVATLAI—RALHE (cO—AR)

/Instructor

BIBER B 28 {1 5 12825  RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
/Year of School Entrance O O

HNRER [#ER] REERZATLO—A

/Department

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

ERTIFSND PR AHIC BTN (FEMETRICHISHTEEED | . 2hiEEE

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

FES A#ICBITHEEN ZEEE
ROGEE - IERF I @ [BRERVATLI-ATEFATVC L TLEGERRG - BilrEigisd 2.
;1 i
B - P - RIR il
Rl - BER - BE Iy
o PE O:FE A PrEE RIEGRL 27 LE
B, D lCFffind 2P AR5 A#HICHIT R8N, Ba—20h ) Fa5 Lv» JEHEL T S, GRIEER 2T L)

HEBEERATLI-ALACEEL, HEBSFESAHICE T 2EENOMENEE I - ADN ) F a5 LAV FTHIIL T S,

REDOHE /Course Description
AHETE , RARAS AT AI—REFATU< LTHERBBNAN BHEEETS. RASHLY  AEIL5LORECMET 25
A%, FLERBURIVE  REBEBREEORENZIIAY MRIBENBELTEBENATVD, BREERVATLAO-AZESLETHY
EREWMEOMBLALLSUT  HENBEZBEEET 5 & A AETSH B.

In this class, you will learn basic theories and techniques that are essential for pursuing in the Environment and

Resources System course. Course materials may include environment related applied engineering (such as

environmental chemical analysis and water quality engineering) and environmental management (such as environmental

risk assessment and environmental policy & administration). Class content is chosen through a preliminary discussion with your research
supervisor.

HRIE  /Textbooks
EMEEEHEDETTIED

Selection of the instructors

SEEZREE®EICIE O) /References ( Available in the library: O )
EHRIEEHEDETRTIED
Selection of the instructors

B¥StE - WA /Class schedules and Contents
CORBER>ATLEREF, REEFRATLAI-ATHEEZESD TV L THEBELBZ2EBABOEEE2BIET, BIELCHE>TE, &
RIEEHELSETFTOFERBEERAE- AFIILEFCOVT, T2V HILTA 009 2EREL, FALCLBULERANBZXEESEDLH0
BRIAVF1SLERETT S,

The class is intended to incubate basic knowledge and techniques that are essential for pursuing in the Environment and
Resources System course. Therefore the course content will be customized for your own.

RAESHM D H3%  /Assessment Method
MREBEHEN, RECHTIES NBEESIHII2ERYE: BEELII2ERABOEBRESEEHNICFTMET 5.

Your research supervisor evaluates your grade based on the quality of understanding as well as attitude at the class.

EH- ERFEEBEOHAZAR /Preparation and Review
MRIEEHEOERICHLV, FH BBICHZESIE,

Follow your research supervisor's instruction, and make efforts on class preparation and brush-up.
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ERAE

RRERATLERIRBEERS AT L)
(Introduction to the Environment and Resource Systems)

B LEDEE /Remarks
HBENBEZEBEITZICE, SERPSHFLRINCELEEZHERCRETIVEN H D, BIESHA RELKHHK,. MREEHEICHKRTDI L,

This course needs a separate application to the Academic Affairs Division other than the regular course subscription. Consult with your supervisor
how you can join this course.

BHENSOAXYE— /Message from the Instructor

ERSHFOBHFILL, BEETTRYBELEChZ22TOERAROEEBERETHS, MRESHIEOEANEERBEFEEZANDIL,
BEORICHT<KATIY EVAVEESECOVT, HSRXBETHEFEETHS.

You need to make efforts outside of your class as well to master course materials and relevant matters, which are performed more than following
your research supervisor's instruction.

F—J— R /Keywords
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BPIRE
oIXIF—1t=x REETOER

(Chemistry of Energy: Reaction Kinetics)

HEER KXEH $E/Fumiaki AMANO / TRILF—RBRILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

FEETIFONS FRESAHICEITEE0 (EEDMETECHICHITEEE0) | . FEEEE
/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FAE5 J55H BT BREN EEL

5038 - 1962 1| ® |k msEm cEd 5RO AT B,
HihE I

I-1 | O [MEOTLLE—ROFEENE LA 2BENEETT 5.
B - - FR T—%

M—-3
BRI - AR - AU V| ® [@REORERIRcRaReE L F S 5. (LERINED IS Sl CHIT BEAES D,
KO BPEE O:FBE A: PPEE i ] " .
1, 1| S BEAHES A BITBAENIE. BI-2DAUF25 hvy FEBRL TS,

SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description
BELEXOTL, KEREEOIRLF—ZTRTOLACS VTBTIBBRSEE > L LEERRSEBRTT. TXAY—ZTRT7OLA%S
HedEHICE. EFBRBOLE (EXLE ) ZELKERIBIMLENHYET, ARETR. "FEHHR) & "EER CHITERILENOR
BEZUET,

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.

[2ZEB&]
C IRLF—LFICHATIEMIN AR EFICOF TV,
C IFRLFALZEICOVT, RENICEELTRARERRL, BAOERERATIENTES,

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.

HBE /Textbooks
TRFEDAYBAEER FT7R. RELCERA

sZEREEFEEICIE O) /References ( Available in the library: O )
O EFBB0E —SBXRIFEAM (BT E- $HH—B E) BRE/E . 3,675
O T7HhFDAYEBZE (L/T) %8R, RELFERA
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oTRILF—{tF

(Chemistry of Energy: Reaction Kinetics)

RESTE- WA  /Class schedules and Contents

1 HAHA>RA guidance
TITRIILF—EZEFHE energy and chemical equilibrium
EMNOHME  control of electrode potential
ZILARDOR, EWEMN Nernst equation, electrode potential
RIREEB (1) test(1)
JH# photoexcitation
¥{tZ  photochemistry
RIREEB(2) test(2)
9 ERBENRE the rate of electron transfer
10 RILZZXKNU— voltammetry
11 BEEZ () test(3)
12 FHRFEER. BLUEFW(1) Presentation and discussion (1)
13 WRKKX, BRUEFEHREQ) Presentation and discussion (2)
14 FHRRER. BLUEMB) Presentation and discussion (3)
15 #&55 Discussion

RAEMD HE  /Assessment Method
JEE30%., FEE20%. 51 20%. LKR—K30%

oO~NOoO O, WN

Grading will be based on test (30%), presentation (20%) , discussion (20%), and report (30%).

E§l- BRFZOAAE  /Preparation and Review

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

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor

EMBE
RREMAE7OEA

ER IXLY¥— REBFBCECHEOZEES, LEEMEOLSELSABEOEREZASHICTILOOERIZZICOHTIEL L,
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
IxIILF—, LZFE. EBEN. EFBH. FHCIIILF—

energy, chemical equilibrium, electrode potential, electron transfer, activation energy
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¥rIRE
oftEFERICIE REMLETOER

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

FEETIFONS FUES A TR0 (FEMMETERICHICMHITEHEED) | . FHEEE
/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Seecific Tarzets in Focus

FhE5 A CHITEEED ZEBE
KOG - ITRE I @ |EF At A0WRICeEIEERIGEEH. REHE. REESE S OEEG - EiiTiEsd 2.
A1 I

o-1 | O ﬁ%&ﬂﬂb%iﬁiwy\ﬂﬂ EFELERECT SRS LFOFE TR A, ERORILEERETT SaRENEEEE
g4 &,

B - I - R

tad}
=

M- - o fﬁ@ﬁ%ﬂﬁbﬁﬁﬁﬁ%ﬁ&?ékiﬁmﬁﬁb\EE@E\EEﬁﬁ®Em67ﬁD—T?%%ﬁ%
=ar - 8 iy

KO :B<E O:FE A PrEE U

%1, [-|CRT RS A CBIT 8N, BO—2ONU+25 Lvy TEREEIL TS, T

KIS DO 20— ZLADEEIL. BB SRS A BT BEENOMENEE 01— 20N U F 15 L o 2 CHEEL TL AL,

REDOME /Course Description

COBEOBEIUTOERY THD,
1LLZERBEEE RISBBOERICODVTOEMARERD S,
2HEOMRT NIV TRBRE, RISEBOE, SEE- AL, TheRk F1AHYSIUTH,

HEAR

- ALETOEAOMRICHABCERGCEER, ROEE, SEARKELECHIZIBLEVABEZERNA DOBRENICHICOHTVS,

- EERISEE., RISHEE, RERREEOAEASREEBSOMRICOVT, REH, RENICEEL, B2OEAPHNEHBRICRATS
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.

HHRIE [Textbooks
TRrREFORA YEMAE F8R (T)

SEEREEREICIE O) [References ( Available in the library: O )
FICEELEWV Nothing specified
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oftERI T

(Kinetics and Reaction Engineering)

BB WA /Class schedules and Contents

1A A BA

2 RISEEEMR (1) [EER]
3RSEERR (2 [1aRBEER]
4 RISEEEHR GB) [2ARBEEER]
5 RISEEER 4) [FLZTAR]
6 RIGHERR (1) [ERIS]

7 RISHEERR 2) [EFREEM]
8 RUSHEER (3) [E#HRS]

9 RIGHERR 4) [EBREER]
10 BHIBA(1)  [BICRS]

1M BHBNQ) [KkEACRS]

12 BHBNG) [HRERK]

13 BERL(1)

14 HKRA(2)

15 e RTER

RIEME D 5%  /Assessment Method

Guidance & Introduction
Theory of reaction kinetics (1)  [Rate equation]
Theory of reaction kinetics (2) [First order kinetics]
Theory of reaction kinetics (3) [Second order kinetics]
Theory of reaction kinetics (4)  [Arrhenius equation]
Theory of reaction mechanism (1) [Elementary reaction]
Theory of reaction mechanism (2) [Steady state approximation]
Theory of reaction mechanism (3) [Chain reaction]
Theory of reaction mechanism (4) [Transition state theory]
Case study (1) [Oxidation reaction]
Case study (2) [Hydrogenation reaction]
Case study (3) [Reforming reaction]
Presentation (1)
Presentation (2)
Discussion

RRAB(40%). BEISE(A0%). LR—K(20%) Presentation(40%), Communication(40%), Contents(20%)

Ep- ERZFEDORNE /Preparation and Review
1. EBTCRALMERSEELERCHBOERZEBL THL L,
2. BHEOMRT—XICODVTIRBEE, REEBOENSIKEATHBL I E,

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

BEEDEE /Remarks

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

11/ 104
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EMRE
Ens v BiE(l T
ORIERETIE BEN27OER

(Reaction Design and 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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

SR A O BT AN Tz EE
RO - FIRR I ® |WECEE CE D R R AR E 1SS T B,
HIRE i
I-1 | O [{EPREOEEER ESEEH B TRET 2R SR T 57 O0RIENEZEHEIZHET 3,
B - T - /I M-z | O {EERmOESst c B e bt Bl kL. S 0T 5 - DR iE8Y 3,
I—-3=
R0, - B=E - R W
H@:BBEE O:EE A PPEEE JE——
W1, I |CHmT 2S5 A4ICBITB4E0IE. 8O- 20N FaS L7y FEREIL TS, Hesal

SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description

EAZA MERBFPHEZELELTIENICEAVSATLSIERMETHY . BROUZEIRCBESTRESBEVENTH D, FHERT
F, EFATANIRRENDZAEMBEBEMEL., TORE HEPBALCOVTEETS,

C RABERUEEAMBOYYE ERFECOVTOABRZEEL., MECHATESZLSIILS

- BEMBICEIIRFRXONBRZEHEL, TORBEZHECODAYPIHATEZLSICED

CEZIERRET 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
45 (ZHEE L %5 LV /Not designated

SEEZREE®EICIE O) /References ( Available in the library: O )
O TEASA hORFEETS, NEREX BRHFE BHALYAIOT 1740 20005 ¥4,900 (Hi5l)
O TEASA hORFELISAL BEXEXE BHREVAIOT1742 1987F  ¥4,800 (B3l )
O €A/~ —ERETH: ERE SEERE BREYAIDT1740 1975F ¥7,282 (HiAEl)

B¥StE - WA /Class schedules and Contents

1 HA A > R/Guidance

2 EAZA b~ O#EE/Structure of zeolites

3 EFAZT A ~NDYHE/Physicochemical properties

4 BMEELTORAMN) 27y F>2J(1) - 7OLAMEE RIS - /Catalyst Cracking (1) -process and reaction-
5 BARELTOFNAER) VZvF2T(2) - i - /Catalyst Cracking (2) -catalysts-
6 EMaEe L TOFAQS) ToMoatiE 7 O+ A/Other catalytic processes

7 B{cfhiE & L T o FIf/Oxidation catalysts

8 WR&E & A 7> X#/Adsorption and lon-excahnge

9 Xk, HRUVEHER 1/Presentations and discussion 1

10 HEK., BKRUVEIEH 2/Presentations and discussion 2

11 RER, BKRUFFH 3 /Presentations and discussion 3

12 &K, B KT 4 /Presentations and discussion 4

13 HEK., B KRUVEFH 5/Presentations and discussion 5

14 REX, BKRUVFFH 6/Presentations and discussion 6

15 F & ®/Summary
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EMRE
Ens v BiE(l T
ORIERETIE BEN27OER

(Reaction Design and 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

12/ 104



#PIRE
oI T = RE($7 0 EA

(Applied Catalysis)

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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MRS HiTIcEIToRE0 (FEMETRICHEICHITEEED 1 . 2hEEE

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

P AHICBITEEED DEBE
05 - TIAR I ® B/ - T EFER 51T A HNENIRE IO T 00T, AL SN SRR URIREIG C DL T
SIS T .
e I
M-1 | O |kdERELG R 23O RITO IR FiiA. FsOFEFIERFT 28EN% 85T 5.
B - fiER - R/ M-z
m-3
Bis - B4 - RES I o ARAE RO :@T{ éﬁéﬁ@ﬁ%ﬁ@ﬁﬁﬁ%\ ﬂﬁpiib‘*iiﬁ?‘?%éct SICHERT & HIC hDOFEORERFM
ZF. TORFCOLWTER BMTEAEEEL D,
MO HE CO:BFE A PrEE PSRRI T o
#I, I-IcHiEd 2285 A#IcBIT28E0IE. Ba—20h U F a5 L7y FFREIL TS,

SIBIB(E T O E2 01— RLNOSEIR, BB CSRHE5 A5 T 2AENOREIEEE 1— 200 U F 25 A7 7 CHEIL T Ial,

REDOME /Course Description

AREEAONMEIE IR ESTRESBVENTH D, FERTR. LEIZTOELATAVSN TV R4 ZMEZERY £, MERISR
UCHMEEFOBHMELEEMRATI, ABHXEZELU T, YEHOBHICESVLEMERSICETAE. SRCLERSOBMHEZRER, MERSIC
BVWIHHTBEERRID LOORENEIENEFICODHD L 2EEBEET D,

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 objective in this class is to learn knowledge of chemical technologies on the basis of catalysis for dealing with
environmental issues.

HHRIE [Textbooks
BFICHL
Not designated

SEEREEEEICIE O) /References ( Available in the library: O )
o FHFLVAMEILS, HiR— ZHMEE- RIPX- WIIE— FkE= F =HHEER 2013F Z&42,800M

B¥:HHE - WA /Class schedules and Contents

1. HA4& > A Guidance

IX/)F¥—/&F# Energy & resources
BHIX/ILF—/F# Free energy & equilibrium
KkF & AR Hydration and dissolution

RISEE  Kinetics

W& & P& Adsorption and desorption

3%k (1) Presentation (1)

K (2) Presentation (2)

9. MERIS Catalysis

10. Ajm{LE  Petrochemistry

1. JU—=2493XAKJ— Green chemistry

12. REFAMAEHRIN Catalysis technology

13. REJBMES /RT7—HRUEFZA K Zeolite
14. &K (3 ) Presentation (3)

15. &K (4 ) Presentation (4)

iERME D A% /Assessment Method

BEOREA DY) &/ active participation in class 20%
33 FRE/ presentation & assignment 80%

® N OAON
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OISR T ¥

(Applied Catalysis)

EMBE
RREMAE7OEA

Epi- BE%FBOANAE  /Preparation and Review
ETXICHELTF—LB2REZEROE
Prepare to knowledge for lecture item

B LEDEE /Remarks
IR (MEAR, B, RIbE ) ICEI2ERAZBZEL TVWSCENEEND

Knowledge of catalysis including synthesis, characterization, and reaction is required
EREXEET
Remote classes may be conducted

BHENSOAXYE— /Message from the Instructor
MNEERXICEEBNICSNTE L

Try to discuss

F—7—R /Keywords

13/ 104



EMRAE
VASNVAG 17 Rig (LS
o N R RRELFTOE2

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

S5 Bt b1 AR hEETE

£158; - FERG 1 | @ [EHtBoHT 293EE R FmERRIT A DO TOMBEIHET 5.

Hrat I | A |[EeEsseEsmEis 500010, U0 1Y o PERGTRERIET > FE%I55T 5.
M1 | O [B58ie2m8 B, - EREe i CE T 2B EHB ULEINE 157 5.

B - U - B -2
m—3

I WV

H@: B EHE O:MHE A: PrPEHE R

%1, [-|CRsT SIS AT AL, Ba—20N Y +25 Lvy JEERL T RS, =R

SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description
REMHBEXRTEILFATSIDZIXBEON,. EFEIMBEOTEICS VT, ZHABREEQLMAE HROBYRVWIEETHD, 2iEHRETS
YORYORELVLEFETR.,. EABYUEEOBRICEZIMBENBSNAEVEEEH5, XBREFICKIBEBNMOERELD,
International tablesM&id 5. EIF DI ENREBERER, BERLEICDVT, BEREHISEFT LTS, BXRFEBICHARXETF—22AVTY
—RMRILNEICKD T 1Y T4 TFIBEZER,

FERRGLUTOEY,

OE#HABMCRI DR EZAVEBERFTFECOVTOAREZBET S,
OBEBNESRIIBEVCAERZBEPIANMICHIZEZNRVHUM N EEBTZ. YVINIVITZRAVLBERT BNETSFEE2EEY
60

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.

HRIE  /Textbooks
BARXEBTORE-)—MRILNEAF FH & (E), R ELX (B), BRI EELXBEITARBHE (RE)

sZEREEFEEICIE O) /References ( Available in the library: O )
OMBOXNMMEHR SHEEZE HIUUK
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0% S 0 Wi

(X-ray Spectroscopy)

BB WA /Class schedules and Contents

O N OO WN =

©

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

10 .

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
RREMAE7OEA

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

HEISA BEFRISARBERT. 2021FERBAEISAFHBEND,
English classes and Japanese classes are available every other year. Japanese classes will be offered in FY 2021.

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords
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N . ~ mmaE
o BRI T = REMLETOER

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

FAE5 J55H BT BREN EEL
5038 - 1962 1| © [MEOSEELTE T AHEEIEST B,
HihE I
I-1 | O [WEEHEENT 2 0ORSOFEEIRA. BALTERT 2ENEENTIEET 2.
B - - FR T—%
M—-3
BRI - AR - AU V| O |[@BEOERIERCHRERIeE L. MEOSEENOBRO MRS RRT 2B S 2,

%@ :BE O:MBE L PrEE JS—
%1, 1 CHET BPMEE ST AL, Ba—20NU+25 L7y JEREIL T RS, -
SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description
MEOIHBRE, SESNMEEEEIZADLHOOEELEMO—DOTHD, FBEXTCRIBREOFTE, BEXBHRICBAITZIHEMCIOVT,
BIAAYRREEARBEEENY LY, BRASET/OLAETERRTS, 54, BABRCEI BT OXBERE E8L, /LY
UF—=23arEITS,
[zEB#&]
ONEODBEREN / 7OEACHEITZ2EMANSHARZFICOTTVS,
OWEOIBBRFEICOVT, RENICBEL THRRZERL., EFNRMASRETZI N TES,

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.

HHRIE [Textbooks
HBEHICETTS,
Textbooks are shown in the class.

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

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 A EHLEF BELETOER

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

EERTIRSNA MEUHESAHICE TR0 CEEMETRICRICHITR8ED | . FIEEE

/ Competence Defined in “Dieloma Palicy” (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FHABS R ICHI1THEE FHEEHE
£ - TEAR I @ [ERFIEDC TE) . M- IR TR D Mt . RUSIEEF TR b N2 bR R &
FEEEIEFT B
figE i
-1 | O |BF - FF LUl sEEEHOSETE T 2 BENEEST %,
BE - R - R -2 | O [EffHoEs - OBt BET 2NEETT 4,
m-3
Bl - EAL - BE )
WG j (REE A 1 ol o
3 C? gﬁﬁ< Egmgéﬁﬁﬁﬁ-ﬁgﬁiﬁéﬁﬁﬁm Ba—-20hYFaS L7y FERILTESL EattrHES

BB P02 2 2LAORER, BB CRHES RSB BB EE I — 20N U F 25 Ly JTERL T4 e E L,

BENOME /Course Description

BEROBEKLEHDVEMBONETHD L EZBET. BRIEFICEI TEE, . 8 YELCRCESL "YH. . BLTYENLETER
VDI EERBEELNBL S, BERYEZDLE L EEMBZCENRAIEL SHAITZICCZREBRETD. HERLCHIB[OTTEY K
SHBEEYEOERBEEZES,

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 phyciochemistry. The structure-physicality
relationship will be revealed by instrumental analyses.

#HBIE [Textbooks
E{&{tZ, L.Smart- E. Moore®, {LERA

SEZEREEFEEICIF O) /References ( Available in the library: O )
BE&{bZENER, S.E. Dann®E, {LZEREA

B¥:HHE - WA /Class schedules and Contents

1 #&#3EAPY/ An introduction to Crystal Structures

BERIE, XFM/Close-Packing and Symmetry

#F & By F/ Lattices and Unit Cells

# & E & R Hl/Crystalline Solids

#F LX) ¥ —/Lattice Energy

X#& B #f 3%/X-ray Diffraction

BEEHR0&E—t T S v U Ak/Preparative Methods-Ceramic Methods
BRI E— Y )L —4° )L 3E/Preparative Methods-Sol-Gel Methods

9 Bk EEE—KEA B /Preparative Methods-Hydrothermal Methods
10 BE#0{LEEE & EFYHE/Bonding in Solids and Electonic Properties
11 #&F K bfE/Lattice Defects

12 KR TTE & O Y/ low dimension Solid Properties

13 EAZ 4 M0O#EE- $M/Zeolites and Related Structures

14 EEOBiM, FEM. B{EEE/ Magnetic and Dielectric Properties and Superconductor
15 J&EY/exercise

RIEFHM D 3% /Assessment Method
L 7R— K/report 50%
7'LH>F7—> 3 2/presentation 50%

0N OB WN

EH- ERFEBEOHAZAR /Preparation and Review
#H Rl E/Textbooks
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ol BHL

(Solid State Materials Chemistry)

B LEDEE /Remarks

BESEZRHEOCL

Bring a calculator.
ERLETEALAREZREL THL 2L,
Review the knowledge of inorganic chemistry.

BHENSOAXYE— /Message from the Instructor

F—J— R /Keywords

16/ 104
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EMBE

o7 Ot ASgst=: B2 7012

(Process Design)

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

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MRS HiTIcEIToRE0 (FEMETRICHEICHITEEED 1 . 2hEEE

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

FhE5 A CHITEEED ZEBE
KOG - ITRE I @ |[{FEFEREFOtA &S 70 ART 2S5 T 5,
A1 I

FEVATLATEARE IO o 7O A0Er ORISR INERT & 2 & TEL SRS A

]I[_-I O el Ry S =]
HRIEE SRR EENEIZET 5.
[ BRETL AL TIRIEEIEENEIEET

—— o [EFREI0ER 98I0 C ADRELE - NSEBEL /- FOBBILISL B T3 L+~ PEROHS
Lt R FIF. BIERIEE~ O BRI E BT EAE S D,
HO: W EHE O:BHE Ac: PUEE ——
%1, I-ICRIET AEAEEHEICBITAE0IE, B1—20AUF25 Ly TREEEL TL S, axa s
MIBIE(EE T O b2 0 — A LSOREL, BB EPEES A IHIT A EENOREM EE 0— 20N U F 25 Lvy 7 CHEEL T 20,

tad}
=

REDOME /Course Description
CERBBEPNAAFVTOZ—TYHEEEETSHE. REVORLAESB7OELAOMRIERIC, ETOLADOHEKEDBEORBEIAME
THd, BlZ. LEYORBBEEFREERMA SOLBTOLAR., 27O0LAOARND2 / 3ALEELEYD, FREZRMTOBYERIRES
DR LEETOEANEACONFERD, ZESETE, WERBEAYRSTOLABS LT TOELRICDVWTIHEHE TR LLEEIC, RE
Z7OEAESHTOELRAICAVSNIERRMOBEEREES LT TOBASBFICOVTHERT S,

FEERRUTOBEY THS,

- MEERSTOCAESB7OEAICET AR EBEET S,

- HEEVATATHARBTOCLAEDBTOCLAOBLOBEARVEETZCETEUIBEREZRA, BREZEAEIRENEELZ
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

HHRIE [Textbooks
2L /NA.

SEEREEREICIE O) [References ( Available in the library: O )
BEPICEEMBN 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
RREMAE7OEA

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 AL Ot 2

(Advanced Materials Systems I)

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

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

EERTIRSNA MEUHESAHICE TR0 CEEMETRICRICHITR8ED | . FIEEE

/ Competence Defined in “Dieloma Palicy” (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FRESAHICHI TSR FEEE

*0GE - TEAF I & |FomtAEOERST. ik - AR CREY SAEEEISIS T B,

Hrge i
O-1 | O |5%F  BF LU TOREOEES &S IR 2o hOIEREENETIEET &,

BE . R - ®IE I-2 | O g;&%ijﬂgégg#h BB, EFSSOHTCHETEEE T T ) 7 ILOBLERFIT S BHSETE C.eE
m-3

R - AR - BEE Iy

HO:BCPR O:FR 4 BOME _ ] .. SemtA L 27

L, I-ICHIRE 2FAESHHFICSITEEEN1Z. B -0 TS L FEREL TS,

FERIEF IO 0 -2 UA0FEIL. BB LFAESHHICE T 2NORMEREE - 20 Fa 5 Lvw JTHEL TS,

BENOME /Course Description
HIBMBOREPHRICEIRLDEEFERRNERZEKED>TWVWDS, fIZEFE, F /70 /O—NAFT UV /AP —BENETOMEE
MOBBEEHIDHLLVBEMOESHFAELL, FHREG. IXILF— BE EESEOZFAICKELZRELTVS. FAEROIEBER. &
FEEEENTLVDREHMBICOVWT, TORBUERPREN D FELREFLARILTEDLSIZRRATEDNN, FETOBERNICEDLSBR
MHAEDLNTVEION EZBETDIEICLHD, FABRIEFTNICOVTEHT S,

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.

FERE
© ERMBS AT LAEZBROL ORENICERL TV S,
C TIRMBOMBHICOWVWT, FHEH- BRAICEZEL THARREZRRL., BOOEXIPHUMZARICKRRAIDZ LN TES,

Achievement goals
+ A systematic and comprehensive understanding of advanced material systems.
Be able to think scientifically about the need for advanced materials, seek solutions, and clearly express one's thoughts and judgments.

HBE /Textbooks

BILEELT, BROBEERZEN T,

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

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

(Advanced Materials Systems I)

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
RREMAE7OEA

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 5 FHRULY 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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

EERTIRSNA MEUHESAHICE TR0 CEEMETRICRICHITR8ED | . FIEEE

/ Competence Defined in “Dieloma Palicy” (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

RIS HEICHITBEE FEEE
K058 - TR I ® |[BHTOEH. Wit hT 2IEEET 5.,
HEE i
I-1 | O |[EHSRESHIEL, HENSMOREO T IBRT 2/ hOiRIBBEN ST 2.
B . - R0 I-2 | o ﬁﬁ?éé%gﬁgggﬁggéggfm%<@ﬁ%ﬁ%i%héﬁ\%@¢@%%EWE»~F%EDH
I-3
P - Ak R v

RO BiMHE OB A PrEE SR
% 1, [-|CAST B2EHE5 55ICHITH8E0IT. Ba—200UF25 Loy TEEAL TS, =
KB TOE2 01— 2LAOFE, BB PSSR ITH AN ORMENEE 1— 20N F 25 Lvw I CEERILTL S,

BENOME /Course Description
AERTE. EHRBEMBRROLO OGS TONMYE, IMFEOERS RCHAERBEMIC OVWTHEBRT 5,
AEROEZEEERK., (1) BT FIEROKTNEEICOVTER TS, (2 ) B FRARBSLVCEAYEETORBRICOVTERTS.
(3 )EBRXODOMBFLEOREZEETED_ETH B,

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

HRIE /Textbooks
BELEL
Nothing in paticular
SEZEREEFEEICIE O) /References ( Available in the library: O )
EoFERE SoFREOE#R RELFEREA)
Society of Polymer Science Japan ed. Fundamental Polymer Science (Tokyo Kagaku Dojin)
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EMBE

OE‘%\%*)}*}HB%“_ REMZETOER
(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
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SFNE
IRIB(LZE7 Ot AR BH LT O R

(Advanced Chemical Processing for the Environment I)

BHER ORBMAETOLAI AR, FE (F). B8I(HER)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

FES B3t b 1T BN SEEE
X038, - 208 T | ® [ErReeer 70 el cid A8 Brar. BRORE 58T 5,
e I
D-1 | O [(L¥T0 e t0Ed ot THEnrEetiamL . AT 2 A%IZNET 5.
B - - 20 —
m—-3
BAL - mat - RS W | O EESEEL T (CrRREO TS S, MEOAEEAA I, FT BE AR B,
B 1 EE A 1 e | 2o
X?,?iﬁﬁmgégﬁﬁiﬁ;ﬁﬁﬁéﬁﬁm\%:—R®hu¢:5h7vjﬁﬁﬁbf<ﬁého FRILE IR 2 |

SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description
KET7OELABLTERATAICHTZEMANLEN,. BARORENEFSACE 2T EARETS, O AEAHECENEEHBEMTT
—NE2DOHREL. TOFHTOERERD, SHAEMETCEZESB TS,
This lecture aims to learn advanced science and engineering in chemical processes and resource systems.

HERE

- BRICFATLAZERRNA DBRENICERL TV,

LR ERBRZICOVT, BEN, RENICEEL TEREZRRL, SRR SHINEAREREPRICRATDI LN TES,
C BREZEAOBELEF Y UTERERSRIT. RRERXCEBMTEZIEZEHICOTTVS,

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
#8774 L /Unspecified

SEEREEHEEICIF O) /References ( Available in the library: O )
REIZISUTERA
Distributed as necessary
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RIFEAZET7 O ARSI

(Advanced Chemical Processing for the Environment I)

BB WA /Class schedules and Contents

1 AAEVR (HRmEBEEZEL ) (1—AEK)/ Guidance (Including research ethics)

BE#HE® #ZE 1 1t% 7Ot AIZE/ Lecture by Invited Lecturer 1 1 (Chemical Process Engineering)
FEBEAO EhEZE 1 LEITOEAIZH Intensive Lecture 1 1 (Chemical Process Engineering)
FEHHEMO  EHBEHE 2 L 7OEAIZE/ Intensive Lecture 1 2 (Chemical Process Engineering)
FEHBEHO HHEE 3 ETOEAIZH Intensive Lecture 1 3 (Chemical Process Engineering)
BEHEO #xE 2 {LFE7OtAIZ Lecture by Invited Lecturer 1 2 (Chemical Process Engineering)
EE- REOD/ Exercise 1

8 HE#HE® #BZE 1 REZIRIZ Lecture by Invited Lecturer 2 1 (Environmental Resources Engineering)
9 FEHEMHO HKPEE 1 REEFRIF Intensive Lecture 2 1 (Environmental Resources Engineering)
10 FEHEMO HPEE 2 REERIZ Intensive Lecture 2 2 (Environmental Resources Engineering)
11 FEHEMHO HPEZE 3 REERIZ Intensive Lecture 2 3 (Environmental Resources Engineering)
12 HBEHE® #E 2 REEFIZ Lecture by Invited Lecturer 2 2 (Environmental Resources Engineering)
13 EE- REQ/ Exercise 2

14 L R— MER/ Report Preparation

15 #¥E/ Summary

RAEMD HE  /Assessment Method
B LAR—bB 100%
Report 100%

NOoO O WN

E§l- BRFZOAAE  /Preparation and Review

FESNL-EBZNEZBMCHAN, BREFETZzTHICTS 2L

Please search for the related contents of the scheduled lecture and thoroughly review it after the lecture.
BiELDEE /Remarks

FICHEL
Nothing in particular

HUELASOXYE— [Message from the Instructor
CET7OCLABRVERATAICETZEMNEEN. RERORMNESEREMEL SERWICRINL &5,
Learn advanced science and technology in chemical processes and resource systems.

F—J— R /Keywords
CZE7OLAIZ, REEBFRIZE
Chemical process engineering, Environmental resources engineering

20/ 104

EMBE
RREMAE7OEA



SFNE
RIB(LZE7 O A45RI BH LT O R

(Advanced Chemical Processing for the Environment Il)

BHER ORBMAETOLAI—AR., &l (RHF). MR (FIR)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

FES B3t b 1T BN SEEE
X038, - 208 T | ® [ErReeer 70 el cid A8 Brar. BRORE 58T 5,
e I
D-1 | O [(L¥T0 e t0Ed ot THEnrEetiamL . AT 2 A%IZNET 5.
B - - 20 —
m—-3
BAL - mat - RS W | O EESEEL T (CrRREO TS S, MEOAEEAA I, FT BE AR B,
B 1 EE A 1 e | 2o
X?,?iﬁﬁmgégﬁﬁiﬁ;ﬁﬁﬁéﬁﬁm\%:—R®hu¢:5h7vjﬁﬁﬁbf<ﬁého FRIEE IR 2R

SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description
KET7OELABLTERATAICHTZEMANLEN,. BARORENEFSACE 2T EARETS, O AEAHECENEEHBEMTT
—NE2DOHREL. TOFHTOERERD, SHAEMETCEZESB TS,
This lecture aims to learn advanced science and engineering in chemical processes and resource systems.

HERE

- BRICFATLAZERRNA DBRENICERL TV,

LR ERBRZICOVT, BEN, RENICEEL TEREZRRL, SRR SHINEAREREPRICRATDI LN TES,
C BREZEAOBELEF Y UTERERSRIT. RRERXCEBMTEZIEZEHICOTTVS,

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
#8774 L /Unspecified

SEEREEHEEICIF O) /References ( Available in the library: O )
REIZISUTERA
Distributed as necessary
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(Advanced Chemical Processing for the Environment Il)

BB WA /Class schedules and Contents

1 AAEVR (HRmEBEEZEL ) (1—AEK)/ Guidance (Including research ethics)

BE#HE® #ZE 1 1t% 7Ot AIZE/ Lecture by Invited Lecturer 1 1 (Chemical Process Engineering)
FEBEAO EhEZE 1 LEITOEAIZH Intensive Lecture 1 1 (Chemical Process Engineering)
FEHHEMO  EHBEHE 2 L 7OEAIZE/ Intensive Lecture 1 2 (Chemical Process Engineering)
FEHBEHO HHEE 3 ETOEAIZH Intensive Lecture 1 3 (Chemical Process Engineering)
BEHEO #xE 2 {LFE7OtAIZ Lecture by Invited Lecturer 1 2 (Chemical Process Engineering)
EE- REOD/ Exercise 1

8 HE#HE® #BZE 1 REZIRIZ Lecture by Invited Lecturer 2 1 (Environmental Resources Engineering)
9 FEHEMHO HKPEE 1 REEFRIF Intensive Lecture 2 1 (Environmental Resources Engineering)
10 FEHEMO HPEE 2 REERIZ Intensive Lecture 2 2 (Environmental Resources Engineering)
11 FEHEMHO HPEZE 3 REERIZ Intensive Lecture 2 3 (Environmental Resources Engineering)
12 HBEHE® #E 2 REEFIZ Lecture by Invited Lecturer 2 2 (Environmental Resources Engineering)
13 EE- REQ/ Exercise 2

14 L R— MER/ Report Preparation

15 F&®/ Summary

RAEMD HE  /Assessment Method
B LAR—bB 100%
Report 100%

NOoO O WN

E§l- BRFZOAAE  /Preparation and Review

FESNL-EBZNEZBMCHAN, BREFETZzTHICTS 2L

Please search for the related contents of the scheduled lecture and thoroughly review it after the lecture.
BiELDEE /Remarks

FICHEL
Nothing in particular

HUELASOXYE— [Message from the Instructor
CET7OCLABRVERATAICETZEMNEEN. RERORMNESEREMEL SERWICRINL &5,
Learn advanced science and technology in chemical processes and resource systems.

F—J— R /Keywords
CZE7OLAIZ, REEBFRIZE
Chemical process engineering, Environmental resources engineering
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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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

FRAE5 F5aTI =51 BAEN EL
H038 - T2 I | © |[msamomny 2887 57-0 AT REE OB BEILE T 5,
" R ORI Y p S RET SREDEEOMAI L. 51017787 WG B TRE (55 - & E8
e i)
B 3 - #R I
B - Bk - 1 V| © [REEEAOEREOAREREN R BAREBE LT NES D,
KO B MEE O: B8 A priE o
1, [ -|THET APHES AT AHNIE. BI—20AU$25 Ly JERRL T RS, R
RIS T AT 4 T — AIDFEIL, BB SRS A T h 1T AR OB ES 21— A0H U 25 v v J CHRIL T IEE L,

RENOPE /Course Description
AERTR. EABE—KB—ASKE—EYEOMEERICHEI>TENERNIZESCLEENEL., RETEOSH , B , WERR. K
REBHEOBEREEICOVWTHETH TS, BIOEFRBEICSTI2HBAREREROERNEI ATAILODVWTHATS, SREICEETIDENHEDNS
%, EENTMEFZE, YELCERBEOZFrEPE. B BABEASIZ2FE0RELSLEICODVTERL., BELEYOBEDY ICETHE
ZBBIZLEEET, 5O, ABROINZEERUTOEY TH2 . RELEYOBOLY 2BRBIZLHICHEZERENA DEMNAEE
BIZOHTWD, REEEYOEDYASKRETIESEITLEFAEOERICOVT, £YHIKILZORMBA S FHEITZ N TED, £
WEMKRBEEREL D0, HRREOFBMBELC OV TRWHECEZZHICOHTVS,

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
BERERERM

Handouts will be distributed in the lecture.

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

Handouts will be distributed in the lecture.
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(Environmental Biology)

BB WA /Class schedules and Contents
(=30%>) =
2EEYHIRE
IRER
ANEMI TSN
ST  RURNY  RYNA
MM IR{L E Y E FEIR
THEENEY
87 LEVEHE
IXRER
10X 2Bt
1MBRRIRELEY
12iRBEIK
13 T ERE
143RIR1EE
15FEHEYE

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.
B LDEE /Remarks

BEEESHREYF EERFOEBAREZF DT THBENHYET,

Fundamental knowledge of microbiology and ecology is required.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords
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(Introduction to Polymer Physics)

HYER 2H 18—/ Shinichi MOCHIZUKI / BRIZEE R TR (19~ ), BH FE / Kazuo SAKURAI / IREBF WA FERT
/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XEHS B/Notice BEFEEZBMICHIBKEMERTEIZE, JINADEHARTICEEN H2HE. BETHSHMSELET, /You wil
be notified in class if there are any changes to the syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FPRIES R C5IT 28 HEBRE
RO - TEAF I @ BN FYMNEIEREL. CHECAL ISR R ORI IE5T 5.
Frag I O BN FHHEMFORERE S TORFICHEENE ST 5,
B - Yy - FIR il
RAL - Bar - BEE 0y @ |[FREEMEEIHH R AR O RRR A DR EENOE EEE S,

HO: e ME O:BHE A ProlE = TS
# 1, [-IcAind 22UESAHICSITEEENIL. BO—2A00 U F 15 L7 TEREEIL T IS0, il o
MR A AT LO-RLIAOEEIL. BB RS AHI IS T AENOEESF B - AD0h ) Fa s L FTHAL TS0,

REDOME /Course Description
RS FRREMBOARICFIRBES FYUEICEL TES,
To conduct research on biopolymers and environmental materials, understanding physical properties of polymers is

extremely important.This lecture explains physical properties of polymers.
EEBZBREUTOESY) THD,

*EETHELSOFOYHOERIIOVT, FE. &L, LAOD—. #ELICEL TERETS,
Studying the several basic knowledge required in industrial field such as molecular distribution, crystallization,
scattering, and rheology.

HRBE /Textbooks
EWESTRE (B2 TEA/4F ) ISBN 978-4-8079-0635-2

SEEREEHEEICIE O) /References ( Available in the library: O )
B2 F0OYEE, AFXEE (EEE) /Introduction to Polymer Physics (F. Tanaka) ISBN 978-4-7853-2056-0
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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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(Computational Chemistry)

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

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FPRIES R C5IT 28 HEBRE
RO - TEAF I @ FEICFODIFEIERT 200 CeB LB IS8T &,
Frag I O |RFREVSETREEE Y 7 FERERL T, TOEFRSFIFALEEEST 5.
B - Yy - FIR il
RAL - Bar - BEE 0y @ FREFNEDL 373588 L TERTRENIC DN T, @, FASZLNTE S,

HO: B HE O:BFEE A PrigE paip
#1, I-IoHIET 2RUESARICEITEENIL. BO—200 Ut a5 Lv o TERIL TS0, i -
BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description
CZOFRREEMBITBLOOY—INELT, ETETZTOBENEREL TVBFENMRZIIOVWTES, RRWBHELCENYT—2THD T
Gaussian 091 ZFAL T, TOEANERIAL L (BEKEL. RBEHE , BERNAZOEL VBREY ) 28BL. EFLZECEISER
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.

FEEBRUTOBY THS,

(1) BESEMHARE. K8 HELZCEIZ2EMNEAREEMZSICO2HTVWS,

(2 BVEBMRENERRD  FHEAFEAVT, NRYEICEIIRBBEERID LN TEDIRENZZICLODTTVS,

@) AWVREBERICESVEAENTEN  HELFORREEHRL. ThEFAL THARBRICERTEZEZE2H(IOHTVS,

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.

HHKIE [Textbooks
BHICEELAL,

Not specified.

SEEREEFEEICIE O) /References ( Available in the library: O )
ETBERCKDILZEORR FHU> T 4 (ISBN 0-9636769-8-9 )
WE(2-5 TR T TO—F (L) REAZEA (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
RENAAZAT 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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(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XEHS B/Notice BEFEEZBMICHIBKEMERTEIZE, JINADEHARTICEEN H2HE. BETHSHMSELET, /You wil
be notified in class if there are any changes to the syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FRAE5 HE BT AR HEnE

508 - T2H [ | @ |[Ehoomm o e L e T T 5.

s T | O [t O om Y B | B e = (557 5.

eI i

RAL - =AU V| ® [EHHEERL AT OV 1cBLT. DR T ORAREES £ T RN F 55T 5.
HO: MR O:FBE A PeRE _ ) .. S iEHER
K1, 1 ICHIET BPREE AT BT BEIL. Ba— 20N+ 45 Ly TEEEIL T EEL,

BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description

EaAMEGE, ERRE BEER, ATHS, MREESEOSA T/ IV ADHFILSVTIRKZENTERVWHATHSD, KBETR., &£
FEMBEELTRAE I HBOBEL ZTORY. EEMBICROShDIENL, TSLCRMBEEGEATREIAIRBICOVTERL, £46MHO
RETPHRICAERAREZEEIDCCZ2IEBRET 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.

HRIE /Textbooks
7"1) > NEL#R / The materials are hand out by printed matters.

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

HEM MAFEL "HFRIASITILTOADINAAITUTILL  FBE 2011F  ¥2800
ME—H- BFR—Z WRABZEE TRENAAIFTUTILNCRT YT NTS 20125 ¥52000

RE¥SE- WA /Class schedules and Contents

1 NAAITUTIL &R/ What are biomaterials ?

2 NAFIFTVTIOBESM | Necessary conditions of biomaterials
3 HE A M / Biocompatibility

4 RYIRIS | Foreign matter reactions

5 XFUTILEEMKRR / Biomaterials and biological reactions

6 XTUTFIIORMEEEE/ Surface design of biomaterials

7 R2MEER / Safety testing

8 £J& / Metals

9 &3 Xv YA/ Ceramics

10 &% F /Polymers

11 XRS5 F / Composites

12 FLHE & 1 (51%4E ) / Presentation and Discussion 1
13 FLHE &2 (#%¥4E ) / Presentation and Discussion 2
14 % &FI5 / Discussion

15 & /Summary

BiEME D 5% /Assessment Method
BENERES M 30%

Active participation to the class
LR—K 70%
Report
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(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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(Ecological Management)

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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FAARS AR CHI1T 588 HEBRE
RO - TEAF I @ | FEOEHIFIAEREEFLOEQISHLTHERI S L,
Frag I O |FHEREEFICT AREA L A TE A,
B - Yy - FIR il
RAL - Bar - BEE v @ |EEOEFIFICELT, £REAREIERI AT AT ERT AFECDLWTESET AL,

H@: W< PAE O:MEE A POREE ERER T
1, I-1CAET 2RMESAHICHITRE1T. BI—20h U Fa5 L7 FEHEEIL TS, SRR

BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description
BEBEPHEHEOHE, BITLENRERFEEYMEL OREREEZPLIC, LEERZNEBSN SERBROREXEBEOFEICODVTHERLE
T BHIC, TEREPEKREFNrEYIIREIZECEYORELAER,. BSVICHRBEPS FENENERLNSOEY REMEAERIC
BI2WRICOVT, BFOWRRRZEHTERL., I BE £YRLELANGHAENSREBEEZEAETT., COERTRE, TFE
FHEREBCANDIBEBICHL T, EERZFOBRINSERERRND CENTEDLIOBRAMBEFICOTDE2REREELET,

COBRDIERREGE. LTORBYUTY,

BESEMBOAE K
HFRARCHADPDIERNSFBITECOVTERL, FHNEMIHFEOEREREIEN TEDLSBERETS

BVRBHRICEOSVEBEENTE D
EEBRISEOMENBEENESBEEFBBDOACOVT, DAYPTEHTED

BEVRESICESV-AENTE N
SREEBRICEIVTETHREZELKERL, ChE2ZEOWRIBTRENICERTES

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.

The goals of this lecture are as follows:
Advanced expertise and skills
To understand theoretical analytical methods related to ecological phenomena, and to investigate so that they can find points of contact with their

specialized fields

Ability to act autonomously based on high ethical standards
Provide an easy-to-understand explanation of how ecological theory is related to your research

Ability to act autonomously based on high ethical standards
Able to properly understand bioethics based on ecological theory and actively practice it in your research field.

HHRIE [Textbooks
$5E L £ A/ Nothing
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(Ecological Management)
SEEREEHEEICIF O) /References ( Available in the library: O )
HEEHICEERN L E T/ Show references within the lecture

¥ E- WA /Class schedules and Contents
1 EERROBE K (ERSSoRR

2 EEEERERE (1) EEROEBEICETZER
3 EEBEEREF (2) BEARCHEERETIER
4 BELEZ (1) HE BREOEFIL

5 BEEREZ(2) HEOEFIL

6 HELRE¥(3) BREZYVF

7 EBR(1) IXIL¥F—

8 4EER(2) YHERER

9 ZHEMOEECER

10 YIELEE

11 BEXECHRER

12 YERR

13 £ERXORLEFA
14 RERMKIC & D ERREN
15 BB ARRRECHIZESR

*BENAVIEFREEICRDBENBYET,
“REBOBEE., ERERE (AVFIYUREHEELL TMoodle TEE ) ICTHEETVET, KE @HEOBEHE. MoodleEIZCOKIBRLET,

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.

Alternative lecture of the cancelled lecture will be made through online (on demand).

RiEFM DA%  /Assessment Method
L7R—K 100%
MR BREARZEL<ERLTIVB L, BRABRICHALTTAICERZT>TVR2E, SEEHOEREFTEHTHAYRILKHALT
WaZE, RBIESLERARPTVLR-—ITHR L, 2FMEEELLFT,
Report 100%
Evaluation: Lecture should be adequately summarized; discussion is sufficient; opinion should be sufficiently documented; report should be well
constructed

EH- ERFEBEOHAZAR /Preparation and Review
PEHYEEA,
Not necessary

B EDEE /Remarks

BREFIEZBEATFBEOHAATITVETY, BRICLIZEFEENRTNEBLRTFOXATERZITVET,

Official languages for this subject are English and Japanese.

YR, BRCERENERERDIBRTIOT, ChSOEBRABZFICHITTHVTIEEL,

Fundamental knowledge of biology and ecology is required.

BHFBELT, HHOBRORAMMLZEEL TSV TLKEZY, BRORG, BRETEALLERE-FLTIEZL,

You are recomemnded to check the title of every class in advance, and read again the document provided in every class.
THERES AT Ly EERBABENET,

This lecture is open with 'Ecosystem Science'.
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EMMA
OHREREFEZ RIE/TA 4 AT s
(Ecological Management)

B LEDEE /Remarks

BH. KE HF BEZEOBHAPREOREAS L, BRICBRIZEHAE, BHRIEEZREMoodeLICOHXBRLETOT, BENESR
DN EMoodleZHERE T DL SICL TS EE L,

All announcement on the lecture will appear on Moodle. Students are requested to visit Moodle course frequently.

HYENSOXYHE— [Message from the Instructor
YRRAOREPEBICHIHIEBABICOVTERICHEFLET. ChSs0ERBAREG, RETEPRERLORBICLSVTRIXREARTT
DT, CORDIBFEANOEREEZTVIAILK., BENICZIBITDLEBHOLET,

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—J— R /Keywords
SRR BEE BE SRYE PEEE
Ecosystem, Population, Community, Diversity, Matter production
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EMRE
oYY —TIT% BE/NA A AT I

(Biosensor Engineering)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

FES A# I CBITHEEN ZiERE
ROGEE - IERF I @ A AU OREREIERL. CNESAL ST S L RRROREESIET S,

frs I O SHGE, HRRETEL MEMFREGEFOERMOL {AFERAL LT 2ARMEOEF WICHEN RIS

=
EFE - 3 - &1 il
R - EER - BEE vV G |RFTURD L LT A T RO FERREA O SEROE L ERE S,
HE: A E O:fE A PrEE b T
# 1, D-CHEd 2FAESAHICHITS8ENIE. Ba-200 ) Fa5 Ly JEEIL T IS, il
HER A AL AT LD -2 LAOFER. BB RS AHICE I TAREhOMEYEE - 20 U £ a5 Lv o FTHEIL T RS,

RENOPE /Course Description
FEBEFEUATOESY)
HEEYEFRAOLEONERCFLNMNZERBEBICIOVTERTEDLSICTS,

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

HBE /Textbooks
BNERVEOBERTHENTS. | Atextbook is introduced at first guidance in this lecture.

SEEREEREICIE O) [References ( Available in the library: O )
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oEYEIY—IF

(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
RENAAZAT 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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m - N EMRE
CIRIEEASF BENAASAT L

(Health and Environmental Sciences)

HYER RE P&/ Takanori KIHARA / RE4E M IZER (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XEHS B/Notice BEFEEZBMICHIBKEMERTEIZE, JINADEHARTICEEN H2HE. BETHSHMSELET, /You wil
be notified in class if there are any changes to the syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FPRIES R C5IT 28 HEBRE
RO - TEAF I @ REFTEFEFORF WIHREETIEST 2.
Frag I O | EEFTFHEOR FREEHIAL. BMEREC ERIEL TRETRENEIEST 5,
B - Yy - FIR il
RAL - Bar - BEE 0y @ BMPICEEORRESERL L. THIOHT 2RBARTEERE AL 3109 5.

H@BPME O:FOE A PrEE N
51, I TG APHRE AT ARNE. BI-A0NYF25 Ly w IERERL T RS, =
MBI AL 2T L0 — RALUADRENS, BB S PS5 CH1T BAENOREMEG 1~ A0N U F 25 Ly 7 TERAL T< 280,

REDOME /Course Description
FEETR. BCARNOKEBIIBBL CRRFEEZXEYZCHETZIDHE T, LOLSBERTOD I VR TOATVRZAICOWVWT, #
EEHSNAEL, TLEV T2V ENBEEL TR BEORRNEZER TS, HEEBRIOSFILODVTRENAEFTRFRTED &
SICBBIETT,
In this class, students aim at deeply understanding the recent national projects for the health and biological science areas related with human body
through survey, presentation, and discussion about the projects. Attainable goal of this class is that students will be able to deeply discussion on
the area.

HRIE  /Textbooks

L
Not specified.

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

L
Not specified.
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m - N EMRE
CIRIEEASF BENAASAT L

(Health and Environmental Sciences)

BB WA /Class schedules and Contents
. BESHA

. WEZ7O0 IV MNORANA

RO IIMNMIOVWTORE
RO IIoMNIOVWTOTLEYF—>3 Y
CHEZ7OSIIRMIOVTONE
.WHEZ7O02 10 hOFHEER
CHREMEIOSIIONOER
CFRWRIOS IV NORR
CAREHRIOPIVNIOVTOREE
CRBEIOSIVNIOVWTOTLEYF—S3 >
CREMREIOS IV MNIODVWTORE
CREMEIO T N0OFHMEER
FBEARFEIOSIINDESR
CHBEARRMEIOS IO NORR

. WBE

A A A A DO N U DN WN 2

ah WON-~-~O

. Guidance

. Survey of National projects related with Health and biological Sciences

. Research of national research projects

. Presentation of the projects

. Discussion of the projects

. Evaluation of the projects

. Discussion of new research projects related with the national research projects
. Presentation of the new research projects

9. Research of international big reserach projects

10. Presentation of the big projects

11. Discussion of the big projects

12. Evaluation of the big projects

13. Discussion of new international big research projects related with the projects
14. Presentation of the new big research projects

15. Summary

RAESHM D H3E  /Assessment Method
SEELAR—B 100%

0N OB WN =

Discussion and Reports 100%

EH- ERFEBEOHAZAR /Preparation and Review
EF: BATTOPIVNERAXN, ARLBRKRBREEEFRA. BEIIRNERATHLLIE,
BH: 7JOIIBMIBETRLA—NEERTDIE,

Preparation: Students should read research project proposals and final reports and related published articles.
Review: Students should review each projects and write reports about the projects.

B LEDEE /Remarks
SHEFEEIHSTI0R4BETICEYUHKEBICHEK TR,

Students who want to take this class must contact with Associate Prof. Kihara by Oct 4th.
When student doesn't contact him by Oct 4th, he/she cannot take this class.

HETHY LE1-Z2ROUENTEDENYVETT,
B TREFHER £PREOTOP IV RN ERANTRREEZERTIBENFfHBUET,

Students are required to be able to read much science articles and reviews in English.
Students are required to survey and propose the scientific national projects related with Health Sciences and Biology.

BYEEASOXYE— /Message from the Instructor
BEFEERILTI0A4AETICEBOHEMKETD &,

If you want to take this class, you must contact with Associate Prof. Kihara by Oct 4th.

F—J— R /Keywords
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HPIRE
of A Y HBES BIENAAY AT L

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FAARS AR CHI1T 588 HEBRE
RO - TEAF I @ |[HEYRREO SR CRIEF W RGREIEST 5.
Frag I O | L SRR LRI B RN C DL TR RO S,
B - Yy - FIR il
RAL - Bar - BEE v @ |iEWE LOLIEETERL TLITE, BREEECRE L ARSR0ERICIZI M EEAD,
X@ L 1Y Eﬁﬁ Qg A ’P’f_bﬁﬁii ~ i ) AL
B, D IoRsd 2FUESAHICEIT28E0IE. BOI-200 ) FaFhLvw FEEEIL TS,

BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description
BRRLCS TG, REKEBEMOMEERICRZBEN B, LR BEAEEYEOSIBEOEHOLIIRYI>TVWEED
HFEV, ESICHRREOENLEMEYOTFTRICL >TEASATVND, CORSBHEYNDOEBHEZHXICRATEHET, BikK V) RELEE
ZITo /24, RETRREEMIRITTIVDSG, FERTRBENORIBEECODVTHRERD, BEVEXOFKERETIRHEIEES

FEBEFUATOEY THB.

- BRARD SHEBEMEVORRESH AEOFERICOVTHATES,
- MEBERBRREWENEDODIADYIZDODWVWTHBATE S,

- HMEYICKBDREBCEMPYEZBREMICOVTHATE B,

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

#HBIE [Textbooks
75 L/ None

SEEREEEEICIE 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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HPIRE
of A Y HBES BIENAAY AT L

(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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HPIME
oIREBEISEA BI/NA AS AT I

(Ecological and Environmental Physiology)

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

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFEEsAiIcBITa8en (FEMETRICHICHTEEED |, FEEE

/ Competence Defined in “Dieloma Policy™ (Competence Students Attain by Course Comeletion), Seecific Tarzets in Focus

FHES A ICEITBEED I EEE

0385 - R I @ [ERSTIRS SIS CORBEAL T, WRECEMEOIRRIFRE, . BiF EEFROSHR
= ¥ SEhSIEET 5,

wae I o [2SOBFIGHRT — 2 - 20PN SEEDH BHA F £ D AURET BIICERL L, MEFEEHET D
A FHEEIEST 2.

BE - 3l - |1 il

BAL - A - W @ [EREFE o D ADTELSRERIEL, JLEUEEU TP PRI SFA IR L 8 SOHER
e T R F-TrOMBEEEHENI RS TR 2YREEERIETT 2,

K@ PhE O:ME A POREE T
W1, I-ICRET 2S5 HHICEITAEENIZ. B1-200 U215 Lvw FEREIL T AL, L
HIBIE T AT L O— 2LAOREIL. BB S PRSI TR T A OEENEA 1200 ) a5 hv v T THAL TL 72 S,

BENOME /Course Description

ERAOSEHOMRE[HEHENL. T L THEY., HEY. REEYFITIREDBOXANZALEZBRTS. BLEYFARRCHTZEH
NH2VBHTRENSRAZDE FOREFREODASNBREZLICHL TRIEENSERSBLACERBRTORBEYBAOMEERICD
WTERTRZEZEEBEETS,

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.

#HBIE [Textbooks
BEZL

N.A.

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

Appropriate materials are introduced.
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HPIME
oIREBEISEA BI/NA AS AT I

(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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HFIRLE
oIRIEMRBI T = RE/NAAS AT L

(Environmental Materials Engineering)

HEER #£2 IF=/Masami SHIOZAWA / SEEENEE

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FPRIES R C5IT 28 HEBRE
RO - TEAF I @ |[BEHMHIFICRIBFEFREEIESET 2,
Frag I O [ FHOL  APERERRETIERL. RRHE DL TOEFBHREERD S,
B - Yy - FIR il
RAL - Bar - BEE 0y @ |RAROEES AR L EROE EEE S,

H@BPME O:FOE A PrEE A
51, I TG APHRE AT ARNE. BI-A0NYF25 Ly w IERERL T RS, i

BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description
SEME. B0 FHE. SEMS, SEERMERE, ABLRELRTZLESLTELIEMBIILZLE RECKREIIZELZRETS
B, RRICEEZL TRV, $3VEEBHICREZHXEIDZTEMBICEHIZIRMNS 5, KRNBEDICODVTHERNT S, ChiCkl,
REIZICROSNDISELEMNEAR REICHBETERLSCRDIIEZANBANEERRET S, o
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
TURNEHEBEERAT S
Papers will be distributed in class.
SEEREEEEICIE O) /References ( Available in the library: O )

PBEIZIUTHEN TS,
Texts will be introduced by the lecturer if necessary.
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CHEHH T

(Environmental Materials Engineering)

BB WA /Class schedules and Contents
RELHMEO (AVIVF—>3ar)

1

2 RECHBO (BB RiEf)

3 RECHBO (LCADHE)

4 RRECEBLLMEREGT O (#BOIIRTUTIL)
5 RRICEEBLLMBRT @ (EBMH)

6 REICEELLMHBHRT O (EEMH)

7 RECEREBLLEMBRS © (B2 FH8)

8 WRICEEBLLMBRT G (S2F#HE)

9 REICEELLHBHRT © (BETH)

10 REFEICEEL LHMBERFT ©  (BEMH)

11 BRICEE L LM BIERET (MR )

12 RELCEEL LHBRG @  (HESR )

13 RFICEE L LHRIERG ( T0fEmrs)

14 REFRERR

15 F&H

1 Environment and Materials @ (Orientation)

2 Environment and Materials @ (Environment and Social Care and related Laws)
3 Environment and Materials ®  (LCA)

4 Design for Materials considering Environment @ (Basic Concept)
5 Design for Materials considering Environment @ (Metals)

6 Design for Materials considering Environment ® (Metals)

7 Design for Materials considering Environment @ (Polymers)
8 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 Presentation on Research

15 Summary

RAESHM D H3E  /Assessment Method
REAERE (NTV—RA U NCLBDRREBEEDRE )

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

EMBE
RENAAZAT 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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EMRE
ot ER{t,F BENA AL RT

(Geochemistry)

BHER RO BB/ Akira HARAGUCHI / REBA G IER (19~ ), KE B / Takanori KIHARA / IREBAH TR
/Instructor (19~)
Il B4C / Katsunori YANAGAWA / REBE R TERL (19~ )
BIBFER By 284y 28 2% H RERE BE A"
/Year /Credits /Semester /Class Format /Class
WRAZEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
[Year of School Entrance O O
HRER [BR] RECZETOLAT R RENA A ATATD—R, REERATLAID—R, W ATALAO—R, &
/Department EFHA VIR, BE XTFA4T7REI—-R, AVE1—Z2ATALAO—A

XBHAS B/Notice BEFEEFBMICHELEBHEANEHKTIC L, JINAOEHEABIIEEN H2HE. BETHHASELET, /You wil
be notified in class if there are any changes to the syllabus.

ERTIFOND [PESAHICHITA8E0 (FEMETEICHICMHTSEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIES A CHIT R8N RS
RO - TEAF I @ [MIMFETOWMESE Y. SRR CEBTARRELFORSTIERTELL 3107 2,
aE I O [MEREFI AT LI EIERL, EERRE CRIRIEHEAOERABD DL 3107 5,
B - iy - £ il
R - AT - BBE I @ |RAROMER LA~ O L EEROR RS,

WO RE O:ME A PriEE T
1, I-IoHiET 2RSS ARICEITH8ENIE. BO—A0RUF a3 L7y FERIL TS0,
HRER A AT LO-ALAOEET. #EBSFUESAHICSI TAENOMENFE I -0 ) F 25 Lvw FTHEIL TLIES 0,

BENOME /Course Description
BEEBEPHEOKE., BLTLENRERFEEYMEEOHEEREZDLIC, EEBEZNBSN SEEROREXEROFEICODVTHERLE
To HIC. TEREVEARENINrEYIREIRECEYORBERIER. BT ICHREBEY D FENENEIL SOLEY - REMEERIC
BIAIMREICOVT, BRFOMERRZEHOTERL, I%- BR £YELELANGAHEINSREBEZEAET, COBKRTRE, EFE
FRREBICLAHPDIBEICHLT, EREFOH AN SERERRDZI CENTERZLOSBABERICI OB L EREBELLET,

COBERDIERRR. LTORBYUTY,

BESEMEME- K
SRARCHADPDZIERNBBITECOVTERL, BENEMIFEOEREZRHICEN TEDLSBERETS

BUVREBBICESVC-BENTE D
SRERNIZEOMENBEEDISBHEEF HZOAICO2VT, DAYRIIHEITES

BULREBBICESV-BENTED
SRERCESVTERREBZEL<ERL, CheSA0HRI B THRENICERTES

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.

The goals of this lecture are as follows:

Advanced expertise and skills
To understand theoretical analytical methods related to ecological phenomena, and to investigate so that they can find points of contact with their
specialized fields

Ability to act autonomously based on high ethical standards
Provide an easy-to-understand explanation of how ecological theory is related to your research

Ability to act autonomously based on high ethical standards
Able to properly understand bioethics based on ecological theory and actively practice it in your research field.

HHRIE [Textbooks
EE L £ A/ Nothing
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EMBE

oy BR{L % BENA A AT L

(Geochemistry)
SEEREEHEEICIF O) /References ( Available in the library: O )
HEEHICEERN L E T/ Show references within the lecture

¥ E- WA /Class schedules and Contents
1 EEROBE M (ERBSoRR

2 {EEEEREZ (1) E4BOEBICETIER
3 EGSEEER(2) EAGRCHEERETER
4 BEAERET (1) BE BROTFIL

5 BEEREZ(2) HEOEFIL

6 BE4AREF(3) BREZVTF

7 EBR(1) IXIL¥F—

8 H£EER(2) YWERER

9 ZEMOBELER

10 YIELEE

11 BEEXERER

12 YERR

13 £ERXORLEFA
14 RERMKIC & D ERREN
15 BB ARRRECHIZESR

*BENAVIEFREEICRDBENBYET,
“REBOBEE., ERERE (AVFIYUREHEELL TMoodle TEE ) ICTHEETVET, KE @HEOBEHE. MoodleEIZCOKIBRLET,

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.

RIEFFM D FEE  /Assessment Method
LR—K 100%
FMOEE  BRENBRZELKERLTVR L, BREANBLCHBLTTRICEREZT>TVAR L, BHDERZREOTHAYPIHALT
WalE, BB ERARTVLR—NTHD L, 2FMEREELLET,
Report 100%
Evaluation: Lecture should be adequately summarized; discussion is sufficient; opinion should be sufficiently documented; report should be well
constructed

Epi- E%FBOANAE  /Preparation and Review
BEHYVERA
Not necessary

BELDEE /Remarks
BREIEZBLEAXBEOHATITVETY, BRBICLIZEFEENRTNEBLREZOXATHEREZTVET,
Official languages for this subject are English and Japanese.
EYE, BLRCEERIERELIBRTIOT, ChSOERABEFICHTTEVTIEZL,
Fundamental knowledge of biology and ecology is required.
EAFBEELT, HEOEROIANILZBRILTHEVTILKEEZVY, FRORE, BRTEALLERZ—FLTKEEL,
You are recomemnded to check the title of every class in advance, and read again the document provided in every class.
THERRERY LOEEZHEEITERLA,
Participants of 'Ecological Management' are prohibited to attend this course.

BH. NE HF BEZEOBHAPREOREAS L, BRICBRIZBEME, BHRIEEZBREMoodeLICOHXBRLETOT, BENESR
DTN EMoodleZHERE T DL SICL TS EEV,

32/ 104



EMRE
ot ER{t,F BENA AL RT

(Geochemistry)

B LDEE /Remarks
All announcement on the lecture will appear on Moodle. Students are requested to visit Moodle course frequently.

BYEEASOXYE— /Message from the Instructor

SRAOREPEERICEIZERABI OV TEZLHEBLET. ChosnERARLE, BRTHEPREREOEHLLSVTIFIREARTY
DT, COFSBHAANDEREEXTVWARALR, BENICZBIZLEZSBHLET,

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—7—R /Keywords
ERR- BEE- B SR WEEE

Ecosystem, Population, Community, Diversity, Matter production
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SFNE
INA FS AT LS| BB/ A A2 AT s

(Introduction to Environmental Biosystems 1)

BHER RENAADRATLAOD—AEHE (o J—AR)

/Instructor

BIBER By 28 {y 21 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

s S AHC BT SEED ERE
FOE; - TERR I
e I @ |FEEETT H-ODE. FT. Fil. HMEFECOTAS,

. TROEE. S5 Imh S8 EREILELT_1 oL TREL. BELE T DS TE A8
BE - - 3 I | @ |s3prnzizad s,

BAL - SR - BT NV | O [FRBECHL T ELESS. T0BEFENT 570081 S B,

G B ME O Mg 4 prE

%1, [-ICHET A5 AT HIT A0, B0—20h U +25 hvy JEEIL T AL,
IR § (D AT a0 — AL DREIT. BB & ERHEE A BI T BEENOMENES 1 — ADA U ¥ 15 hv o T CHEREL TR,

P T AT LR

RENOPE /Course Description
MEELELTHITRICEK, HEARZELVEMARAZECHRENSHBZLB L THAICERLTESOSBEN HD, TLTRIOHAEREZEN
THIMFE (BFES ) EMEEBICETZTLE T2 a v LEREE (BRHES) 2175,
ChSOBYWHEKEBLT, 7LEYT—2aVEFAAAYIIAVENIZEHDIEE2RERELT 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.

#HHKIE [Textbooks
7% L /None

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
HENEBE L ZEMMEE/Academic journals specified by advisors
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20l ERZBOANR

INA FS AT L]

(Introduction to Environmental Biosystems 1)

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

INA T2 AT LR R/ A4S AT s

(Introduction to Environmental Biosystems 1)

BHER RENAADRATLAOD—AEHE (o J—AR)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

s S AHC BT SEED ERE
FOE; - TERR I
e I @ |FEEETT H-ODE. FT. Fil. HMEFECOTAS,

I | o [FEDE®m 2 ma mm eREoLULT-o =L TREL. BRGS OB DI TEAR
E¥BTNEISET B,

B0 - Bk - V| O [Fremor s RS, TOBRERNT A0 BHTE 5.

R BIME O:ME A pomE o~ e

1, [ -|THET APHES AT AHNIE. BI—20AU$25 Ly JERRL T RS, AT AT LRI

IR 7S 7 LD 2D, HHE SRS BT A ROREN ES 1 - DN F 25 hv o T CERIL TR L

B3 - B - KR

RENOPE /Course Description
BHOMREBENT2HFES (W) CMBEBICEITZ S LED T2 a2 CEBERE (RER) 2175,
CNSOMYWEAEBLT, F7LEYT—2a2EFI ANV IAVENZEHDE2AERELETS,

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

SEEZREEEBEICIF O) /References ( Available in the library: O )
HENEE L =2 M55 /Academic journals specified by advisors
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20l ERZBOANR

INA S AT L5

(Introduction to Environmental Biosystems 1)

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
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EMRE
oy IR LY F BIE/NA AV AT L

(Molecular and Cellular Biosciences)

HYER RE P&/ Takanori KIHARA / RE4E M IZER (19~ )

/Instructor

BIBER B 28 {1 5 2% Hj RERRE EE A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FPRIES R C5IT 28 HEBRE
RO - TEAF I @ AT S &I S EIRER oy TR SR < IR T 70D B IR E 1S5 S,
Frag I @ DAY FOEF FEEEN AL, BRRISEEEL. B L TTORREERERT 2RENEEIST 2.
B - Yy - FIR il
RAL - Bar - BEE 0y @ |BMOICEEORRESERLEL. ThICHT ARBAFEEZT LI =i BEEEL D,

%O B{ME O:ME LA prlE ”
%1, 1~ ICHET B2AEE BT BIT HEEAIL. Ba—20A U %25 Ly JEREEL T RS, BT
SRS 2 27 b — R LMD L, R SRS BEH T BT AR NOREENEE 0 — 2N+ 45 vy FTEEIL TL R,

REDOME /Course Description
PFEMERHRENZ_EIZEFOMBRERFOHETELY., ChETHICERIZICRBEOHARTOS IV MPRNERETS LN K
Hond, CORETEK, 2EEEN, REOMERTOASIIVRMPRIUCODVWTHEEL, Z7LEVT—2a B EEBELTZO2BFOKRHO
MRRAICODVTRKEMRIZELZBET. FEBELE. 7 F4EYF HREYEZESIHFOMRICOVT, R<FHABTEDLSICBD L,

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.

HHRIE [Textbooks
B
Not specified.
SEEREEHEEICIE O) /References ( Available in the library: O )

L
Not specified.
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EMBE

oy FHURRE Y F BIENAFY AT I

(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
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. EMRAE
m Iy SA . 0N
OIRIBRER BEERS AT L

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FAARS AR CHI1T 588 HEBRE
RO - TEAF I @ |RIRERED S| SR AR R S 1o T S,
jd;15 I
B3 - by - RIR il O | RIRRREEETE IR ST A O HAA T IERET B,
RAL - Bar - BEE v O RERREIC LT, HElOMbY EEFILERLWTEABREERSICMTS.

KD :oR B O EE A PrEE T
%1, [-CHET 2285 AICHITH801L. BO—20NUF 25 L7 FTEHEIL T4 RS, S

RERERY AT LI -ALAOEEIL. #HESFUESHHICH TE2EENOMELEFE I—-20N U+ 2 5 Lv o TTHEIL TR S,

REDOME /Course Description
REZEREZFNLEANBEEIIOH, REBBEOSNERNTOZERICKIUTHEEZENE TS, 262 2BBRET D, F—BTR., HLEHE
WICEFIITRLEHOIVOXFF0OMEBZZTEL LR, BREFSOREZEFENFTEOERIIODVTES, F-HTRE., 2 TERICED
NTVRBEENEREFNEFERCOVTEBEN BN, ®HE, RIS,

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.

%3 B #& Achievement targets

BEFNRRNSREBMBEZINIZ LOOBSEHEBNEEEARRNICFICOHTVS,
BEFNFLEz2REBEOIMCBEAL. BERKENRERTEN TESD,
BEZHESH) SREBBEICODVTOERZRIZ2EREEL TV S,

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

T NERNST S,
Handouts are provided in each lesson

SEZEREEFEEICIE O) /References ( Available in the library: O )
A=) JL—=I3>, OEY: JIT)LX(2007): VI—IJ I I OOFF¥, REZBHBL. 5400
Krugman, P. and Wells, R., Microeconomics, Worth Publishers
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. EMRAE
m Iy SA . 0N
OIRIBRER BEERS AT L

(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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- = EMRE
Oiﬁiﬁﬁkﬁﬁﬁ BEERY AT A

(Environmental Policy and Administration)

HEER BRIl E$ /Atsushi FUJIYAMA [ IREBAEGITZR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

FES A# I CBITHEEN ZiERE
ROGEE - IERF I @ [RIREERIC DL TR C3ESR - SHERT 201 SR L LB TREE ISR T 2.
;1 I
. s - =0 il O %E%fiﬁfﬁgggfﬁliﬁég%ﬁ% B SOBFINHFIC&I 12178 - PEFISERATE. thEIC8EE
Rl - BER - BE Iy O |RImE TRORIGERE - BRNHEICRACGERS. B SEEENTE. TOFENTE S,
X@ PREC Fa_éﬁ O:REE A b’ﬁ‘jﬁﬁiﬁ _ i ) R
# 1, D-CHEd 2FAESAHICHITS8ENIE. Ba-200 ) Fa5 Ly JEEIL T IS,

HEIRERY AT LD-ALAOEER. BB EFUESAHICSITARENOMENEE -0 £ a5 LV FTHEFEIL TARESEL,

RENOPE /Course Description
REBRETOSLOOERNBEZAFZARPHEROIZIILF —BLICREFVEETOHROZTEZSBLAN SHBHL, BEFLICEEND
OHIREOBEICODVTOBRREREH A3,
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.
[E2B#&]
- BESEMANAE. B IXLF-—ERBECHIDIBEVABZARNA DBRENCHCOTTVS,
- BVEERRELERED  IRLF—EREOBBEICOVT, BN BRNHICEZEL THAREZRRL., BO0ZEX Mz EEEE
TRETHENTED,
- BUVREBRICESVEBEENTESD  IXLF—cREOBBAOBELEF YU TERES KT, TOBMEORRIIATTRMUECEZZE
BlZoWHTW3,

HRIE [Textbooks
$FICHEL BV, Not specified.

SEEZREE®EICIE O) /References ( Available in the library: O )
FFIZEEL %\, Not specified.
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oo sz A,
OIRIE R 7
(Environmental Policy and Administration)

BB WA /Class schedules and Contents
F10 ABEZROBE, #HH

Overview of the class
#20 REBEKEE? REBEROLEM

What is “environmental policy”? The necessity of environmental policy.

SE3E RS CRERE

Sustainable society and environmental policy
%#aE REBROSE

Classification of environmental policies
#5E REME- BEROEE

Review of environmental problem and policy
ol NENREREDN SREELNE

Basic Environmental Law
B7E LAR—NHERKT: ¥

Student’s interim presentation 1: The first half
%8l LAR—NHEREKR2  #B¥

Student's interim presentation2: The last half
#gom IxR)IF¥F—MEE

Energy problems
%#10E #HHRBETIRILF—

Global issues of energy
F11E #HERREIRILF—

Regional issues of energy
%120 #HIRERLICNT DI BH

Approach to global warming
#13E LAR—KFEK1 : B¥

Student's final presentation 1: The first half
#®14E LR—RFEK2 : HB¥

Student's final presentation 2: The last half
#15E FE®

Summary

RAESHM D H3E  /Assessment Method

BB ZES I Active learning  40%
REHRNDD—72 Workinclass 30%
L 7R— N33k Report presentation  30%

EH- ERFEBEOHAZAR /Preparation and Review
LR—IERICHTDT—INFBEELD,
Some home works is required for the report presentation in the class.
BELDEE /Remarks
DEICHUTHARBERFOHARE,
Languages are Japanese and English if it is necessary.

HEENSOXYE— /Message from the Instructor

F—J— R /Keywords
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EMRE
m ~ — 7 z=A 81 5 ES, 2
OIREBREEI AT LR BEERY AT A

(Sustainable Management Systems)

BYEH A F [ Toru MATSUMOTO / BREER TR ZERT, B £ i / Atsushi NOGAMI / BB R TR (19~ )

/Instructor OB B/ Takaaki KATO / BBEWMIERM (19~ ), Bl ZF$ /Atsushi  FUJIYAMA / BRIBAE R T35
(19~)

BIBFER By 284y 28 2% H RERE BE A"

/Year /Credits /Semester /Class Format /Class

HRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

[Year of School Entrance O O

HRER [BR] RECZETOLAT R RENA A ATATD—R, REERATLAID—R, W ATALAO—R, &

/Department EFHAVOA—R, BE XAFAFPREI-Z, AVE1-2YAFLAT—R

XBHSE/Notice TNADRBANBICEEN HBIEE. BETHHMSELET. /You will be notified in class if there are any changes to the
syllabus.

ERTIFOND [PESAHICHITA8E0 (FEMETEICHICMHTSEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FHIRE 5T 51T BB FiEEE
5081 - 729 U [ © [mameiy same AL TH Eh Rk - FHRERIEE Y O,
iR I
B% - 47 = I | O (HEOPORSREEHL T T DRREEITE0 S0RE - $I - TR TEAL51TT4,
ML R V| © [FReE T 5SRO0 T, STRIISTERIET S8 - BaES O,
HOBCPIE O PR A DOME _ i .. BEEE 25 Ll
%1, [ITHT AFMRS T BT AHNIE. BI-20R Y25 L7y TEREL TCREEL,

HERERY AT LI -ALAOEEL. #BEFUESHHICS I TERNOMELEE I —20N U 4 25 Lo FTHEIL TS,

BENOME /Course Description
RERER. tEBEOEERRER>TVD, &KII, FE, BDE, KHERBBLENLSBURLEEEZELNHPRRERETILEIIG
. RESHICEEBL LRRES. 2&70tA, Y—EX, BERLEERROTA 7HA VN EBLEHSNEEEIN &Y. THEPHEAD
ADBEBLABELERENI ROSND, FERTR., REBEOELRTHZI/O-NIL—IIOEFPREEFEROBE. FROLBELE
REOHEEIZOVT, REVZXIXV RN ATARREEEREDFEOERERRIZOVTES,
FEFEBEERDESY,
- REZECHI»EEFECHLU TEMNA DRIEN . RENABZE DO,
- HEOFOREBBICEAL T, TORERENRIBEN SOET HH- KRBEHNTEDILSICED,
- REZECHEHIHEREICOVT, EMNEMRERERITHEL BEREE 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.

HBE /Textbooks
BERICTVNEERNGTS,
Distribute printing
SEEREEEEICIE O) /References ( Available in the library: O )

ZBHBOT, BEFICENT S,
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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EFIRA
CRHEES AT LM

(Environmental Information Technology and Computer Simulation)

HYER £ i/ Atsushi NOGAMI / IREBA G ITER (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETIICHICHT R | . FhEEE

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

PRSI 51T R H;EEE
- e BET =8 UHFEPEBEER, AT LD DN TR, BET B4 L F TRV AEF S E 58T
05 - TEAR I O P
Heks I @ [BETE2A U HIALSNA KRS SR 2 0 L— 8 LOREEEEDEEL TISET 5.,
[ — .- ??ﬁﬁvz?h®§M%§bvilv—vay@%Eﬁﬁ@%i%ﬁbfﬁ%&ﬁiﬁ%ﬁ%miéﬁ
BAL - Ak B v
KO R B OB A PrEE S
%1, [-|CHETAFEsASCBIT280IE. Ba—200 %25 L7y JRHEIL T RS, T 7R

HBIEERY AT LD -ALMDEEIL, #E cFAES A CEITAENOMEMEE - A0 N F 2T Ly FTHEEL TS0,

REDOHE /Course Description
LG ERERRERE, EETHLHOREE- RS I ERPEEEES A7 AEHELS, BETEAXY MNCAVShBRENZHE
BWIa1L—2 3 EM0F R, REFETEEORFZBEL TEEITS. EROEKETHVShDHERT OIS LAZAVEETLITSC
ET, AT RAAY N EDDEROBAR. KEEETH LA RELONERETSHD.

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.

HHRIE [Textbooks
BRERNEBRFT S,

The releated references will be distiributed.

SEZEREEHEEICIF O) /References ( Available in the library: O )
BERERT 2.

Useful references will be suggested ,if necessary.
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EFIRA
CRHEES AT LM

(Environmental Information Technology and Computer Simulation)

BB WA /Class schedules and Contents

1 #B=E

RET7TEAXY N [REBHR]
BETEAXY NI [RERESE]
REEZ&RUVIH®E

RIEFBHRR OS]

FRIOERN RS E

REBHRS AT LAOER[IRERE
BEBRATLAOEFFAENHE ERSEOFAERE
9 REFEIMENZ1L—23 EH [KRFR]

10 REFEMEENSIIa1L -3 EH [kE., Tof]
11 22l —2arvEE [KRFRYEILE]

12 YXalL—23avEBN [BRENE]

13 YZalL—2a EHFENEE

14 X1l —2ar RERX

15 F&o

oO~NOoO O, WN

1 Overview of environmental information technology

2 Environmental impact assessment, [(Environmental information)

3 Environmental impact assessment, |[|(Environmental consideration actions)

4 Environmental monitoring methods

5 Examples of actual environmental information map

6 Environmental estimation methods

7 Case study 1 (environmantal information system), |

8 Case study 1 (environmantal information system), Il

9 Computer simulation methods for environmental assessment, I(air pollutant dispersion)
10 Computer simulation methods for environmental assessment, ll(thermal and fluiid flow analysis)
11 Computer simulation exercise, part |

12 Computer simulation exercise, part Il

13 Case study 2 (computer simulation), part |

14 Case study 2 (computer simulation), part ||

15 Review

RIEFFM D FEE  /Assessment Method
RHIAERK 40%
JAZL—2 I URERRA40%
BEANOEHEKEZ 20%
Case study 1 40%
Case study 2 40%
Active learning 20%

Epi- E%FBOANAE  /Preparation and Review
EAERPSZEREETHRATERITD L,
Read and understand all handouts and reference materials.
REFAERREBREATOBEREZRDICTO L.
Survey for the case study presentation should be done extensively outside the class.
BELDEE /Remarks
IEAMTREREBEH S ENSENHZ FHOEATINOT, BHGL TRELHBRAD &,

Prepare for the lecture by reading references such as Environmental Consideration Policy of Kitakyushu city provided in advance.

FERSHE (BAE. &F ). AFFEFZVES, ZBOHDISALHET .

Class language for this subject: Japanese and English. English class will be open separately if there are many English student.
HYENSOXYHE— [Message from the Instructor

RECEADZBHROEBRMAVELEZRES, BRNICEEID &,

Have a strong interest in environment-related information and information technology, and bewilling to study.
F—— R /Keywords

RETEAXVN, Y21l —23VEE

Environmental impact assessment, Computer simulation exercise
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(Urban Environmental Assessment and Planning)

HYER WA =/ Toru MATSUMOTO / IREBR W ZE AT

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETIICHICHT R | . FhEEE

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

FEIRE T 51T B iEaE
X038 - T2 [ | @ |omesst@n e s m s BmTEsT. SOAETA B (. SrhoRhse - EECHEE D o,
B I
S I | o [REDETRARE AT Al EPIDA 5 LB SRR L R E © o TR 7]
2 WE B L H TR BEEN HITNE S D,
R v | o [BEEREMDEER. Sl ToL, BORRD o AL L E R, BRGHAERE
RO B{E O MhE A PromE .
H 1, [ CRET APHIEEAEHI B ARENE. BA—A0H Y $25 Ly IERERL T RS, BITRIREHE - STiEiA

HBIEERY AT LD -ALMDEEIL, #E cFAES A CEITAENOMEMEE - A0 N F 2T Ly FTHEEL TS0,

REDOHE /Course Description
RIBHFEORECSEVTR, SHEEREBREICHRETML., FREFALLLT, BYZED IV EFNIEIRELTFTUF, 707
TLAERTRIDHBEN BB, TOLS, FEROZFLER, TLHETREIHZENE LT, BRERCRFEMEFE (LCA, XTUT7IL70
—oM., RRERWEE ) OBRNEEZEET, T, SEREHEOXRGfZIC. TOXRREMEEBRIIOVWTOHL, TITHREEEH
2FUFE, BELCFEZEOAFILEHICN TS,
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.

FEEE

- REBERCREMTE (LCA, XTUTL70—24. REERBES ) ZHRNICEBSIZ L,

- BFEREHEORGZRIC, TOBREHEEBERIIODVTANL, TITHREEETND FUFE BBLFEZEOAFILZ2HICHTR &,
Attainment target

Students learn the systematic knowledge of environmental assessment methods such as indicators, LCA and MFA.

Students learn the methods of future forecasting and optimization based on the case studies.

HRIE /Textbooks
FIZEHEL
T. E. Graedel and B.R. Allenby, Industrial Ecology, Prentice Hall

SEZEREEFEEICIE Q) /References ( Available in the library: O )
HPEHEE TERELSTMFZOERTE,, HBEELIR, BHAZR (ERXFICERTS)
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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
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Sdy = ) EMRAE
%Bﬁﬁ‘é)ﬁ?ﬂ%ﬁﬁ% BEEE AT A

(The Urban Economy)

BHER B A%/ TAMURA DAIJU / B35 %%

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice EFYUNATOZBERNET., PINAORBENBICEEN 35S, BETHHSELET, /You will be notified
in class if there are any changes to the syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FAARS AR CHI1T 588 HEBRE
RO - TEAF I © |EEGE ST S OREIRAL Y RIERET 5 Z HTE S,
jd;15 I
B3 - by - RIR il O |BITEI SRR A REIEEE S S DR VOB S ST 2 2 e ATTE S,
RAL - Bar - BEE v O |EHEEOITEAER Z A, FREAOEER M IFREGOEEIRELED D,

KO : WL EE O:MhE A: prbhE P
%1, [-CHET 2285 AICHITH801L. BO—20NUF 25 L7 FTEHEIL T4 RS, FEETRRAT
MIBBEEY 2T L O — 2 LAOEEIL, $IE & PSR I H T AN OMEEFE 1 — 20N %15 L7y JCHEEEL T4 &L,

REDOME /Course Description

FEBER. BETBDEATEOEMSEDY ZBBTEDLSICBDZETH S,
BHOREERKEIIODVTOERELICODVWTHEL, SHOBHIC DV TEREROTES VL,
ZOR. BHICELZIEOEZTHOUMOBEEZEEZNRET D,

Students will learn complicated relationship between economic activities and cities.

Through the survey of birth and growth process of city, they will deepen their knowledge of todays city.
| will start this course at explanations of location issues of various economic activities in cities.

HHRIE [Textbooks
REORYICEET S
To be introduced in the first lecture.
SEZEREEFEEICIFE O) /References ( Available in the library: O )
BHEENTS
To be suggested in the course.
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%Bﬂiﬁ§ﬁ§ﬁ%ﬁﬁ§% BEEE AT A

(The Urban Economy)

BB WA /Class schedules and Contents

1. BHElEah

2. BEEFBHOBELTOHH
3. #mEXZDA, ¥, FHRO7O—
4. RGEHT
5. YIBT4EE L BH
6. BHLOER

7. TEBHH SBEHRHBHA

8. BHTITONBEFES

9 . htbER

10 . T¥EVHH

1. 747 14 A5

12 . BT AT LW
13.dvE1—%- XY ND—9 L4H
14 . 21t O EH R

15. F&H

. What is city?

. City as the place of economic activities
. The flows of man, substance and information
. Trade and city

. Goods production and city

. The development of urbanization

. From industrial city to informational city
. Economic activities in city

9. The central theory

10. Industry location theory

11. Office location theory

12.The theory of system ofcities

13. Computer network and city

14. The future of cities

15. Conclusion

RIEFFM DA%  /Assessment Method
BESEOEE 50%
HRHBA50%
Attitude of participation 50%
Final exam 50%

Efl- BHRFZOAAE  /Preparation and Review

TEFANOHZEMESBHICFZLTHL I &,
Students have to read textbook before class.

0N OB WN =

BiELDEE /Remarks
BHICEELEV,
There is no specification.
ZHREBNDPBOSER., BEEATREZTVERRIITOEL,
EFFUNATOZBEBET, EFEFYONAABELSOZBRENBVES, FRBERZIZENBYET,
This course is taught in Japanese.
When class is small, the course focuses on discussions among participants and no final examination is held.
The course is taught in Kitagata campus and may not open when no student from Kitagata campus joins the course.

BYEEASOXYE— /Message from the Instructor

FiRABETEAERDRSBHET,
BECHLTRVELERF > TVWEHOSMEFELET,
| do not expect students to heve preliminary knowledges, but have active interests about economic matters.

F—J— R /Keywords
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ORI Y E RIS A a7 4

(Analysis of Toxic Chemicals in the Environment)

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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSU/EREHETT., 2020FEHFEMF. Notice/lntensive course S SNADRHEABICEEN HDHE. BETHHSELET,
/You will be notified in class if there are any changes to the syllabus.

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

SES BT BEEN Tz EE
F— : o [EEPOHEBLFMESHIAL SNEHREELSRERORE. B HRRUNBH LB RE
(% - SR EIEIEET B,

e T

BE - M - T I | O [BEsnestisestis— 2 S ORY M OSELE T 2 - S H T2,

BAL - EAL - B V| O |2 yEriss che a5, Rrerrien S TORA CEMED D,

1, [1-|CHET 7R85 FHICHITAEENIE. Ba—20A U +a3 hvy TEBRL TS, mRlLTTRETAE

HEIRERY AT LD-ALAOEER. BB EFUESAHICSITARENOMENEE -0 £ a5 LV FTHEFEIL TARESEL,

RENOPE /Course Description
RETF—2F , REOZLMZFMEL , BREFRZEFHUITZILTHUREOENTHS, ARETE , RETPOBENENESWICET S F%-
EMRUCAEBZEE TS, TEEERF , XOBEYTH B,

YUTUSIRURNONAECET A FA BCAREEEL  MEAMEEEZITS D,
BESFORR , HESLCRAREFT , NRNECEL CHBLRETES.
AFBEERELT , SHEOFHEN TE 3.

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).

FERE:
RETOUBLENESHICAVS NI OMFELOITRENRE, B, B, RUBEERICHIZEMNZARZERL TV,
BELEABEZZEFALT, RLBYENRYEOITEEERL., TOBRAZDINVIB<HATZENTES,

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.

HERIE /Textbooks
EE B Distribution of an original textbook

SEEREEREICIE O) [References ( Available in the library: O )
EEE R Suggestion of suitable references
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ORI Y E RIS A a7 4

(Analysis of Toxic Chemicals in the Environment)

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 25%

LR—k 50%

Positive participation, question 25%
Oral Presentation 25%

Final report 50%

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 XETREZEE (2021FERFAFRTE ). BB CRLEBICLEYESITECEITZ S LEY T30 %T2TE55,
Official language for this subject changes every other year: Japanese and English. The year of 2021 is Japanese. Students will make a
presentation in the final class.

HYENSOXYHE— [Message from the Instructor
CENECRSTHEBIMEZTORICRIODABOEMEES LN TED, ThSOHAREG , BONFPMITBIRLETTELS , O HENH
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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EMRE
OIREBAREIE BEERY AT A

(Environmental Preservation Engineering)

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

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIIoND FPRESHHICHITLEEN (FEMETRICHICMTL8E0) 1 . FEBE

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

FRHES HEIC BT SHE FEEE
D5 - FERE I @ RiEFREOERLGLAAREE RRER AFICELT. 5P - ST 2,
frae i
B -y - &/ i O BRECERLRE CFERCHEL., EFEETsTH VR TAMY 22 & TE S,
R - EEN - BEE I O [FEBEROERCRELERS. SETIHREERT 4.

H@ BGE O:ME A: DrEE I
21, 1-|THIET APMES BB AR, §I-20AUF25 L7y TERRL TS, R
SEBERY AT L0 —2LNOFEIL, BB PS5 HHITS T AENOMENEE 120N U F a5 LT v I CHEL (L 2aL,

REDOBE /Course Description
BEE, BEBERYE<KARICEIZD AERETORESTR (MR FRYE (PM25) BEICRDARERCEMENEES ) FREX[EL
BOTVWET, COBEHRTR, AR ARMFE ARCZLCHEITZELE<SBMANA DOBANGHABREERN, DRENICHICOH, KREHR-
RRERZICOVT, ZBEH- KEW- RENCEEL TREEZRRL., SFANRGI SHERROLHOER- BROEE- @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.

HHRIE [Textbooks
PHEICBUTERNZ &/
Hand out

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

Introduction to Atmospheric Chemistry ( Princeton University Press, Daniel J. Jacob )
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HERETH

(Environmental Preservation 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)

2021 FERFRF
Official language: Biennial lecture of English and Japanese; however Japanese lecture even in English year if no applicant for English
English lecture in 2021

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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EMRAE
oF RIFER M BEERS AT L

(Recycling Engineering)

BHER ZH HF /Hidenari YASUI/ TRILF—BRILFER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

PRI AR BT AR HEnE
508 - S0 I | © |[Eosesbnis -5 A M mD R £ 2t - & - TIERT 5,
— I | ® Bdmoneas : - b S0RE I RirEiEeT 5,
B - YT - R i O |ERETREGEE LE ST IO ARG ERET A LN THE,
Bl =a RE 0
ic? T ﬁﬁmggﬁﬁﬁfgﬁiiamm EO— 20N %25 Lvy IEREIL T RS0, SRERN

RERERY AT LI -ALAOEEIL. #HESFUESHHICH TE2EENOMELEFE I—-20N U+ 2 5 Lv o TTHEIL TR S,

REDOME /Course Description
FEHMTRALEPEYZOERABEEIL, HEVCLP>ERMERERYCHKNTEYEO IR EREROERSEZER TS, BRETR. &
AL RRALLOBEZEEL LEMOEEBP ANEREORFEHBNLEN S, TOEAI I 1L —& (GPS-X)EF > THEMENZML
B7O0EAOREEZZS, ChIC&2THK AREREZEYOMEBBIOP NS ZANERN) SOEMYERICELZ —ENEMBELER T
BEEHIC, BELEABEMOEMIBICENATEDEMABONDE2FEHEEC TS, EANICEUTOREIZEZICOTS,
EYZNHRRBICE T2 REORIS VEBHRREIFNICRE TS AH & BKEE
TOEAYZ1L—RERAVEENENHKLAEBEORERISOE Y

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.

HRIE  /Textbooks
TFANZEBRM

Handout

SEZEZREE®EICIE O) /References ( Available in the library: O )
KERETR-TROME- s BFRAGEEEHR1996), OFMERET )L (REFHBA, 2005), O X 2> HE(F ¥ 1R, 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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oF RIFER M BEERS AT L

(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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O7J<I%¢EI$‘- BEERY AT LA

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FPRIES R C5IT 28 HEBRE
RO - TEAF I @ PREOREEEORERE ST LREAONE YR T DL T EP SRR UE R EST 2,
jd;15 I
B3 - by - RIR il O [ HEOKEIRIROMEREICHL T, @YISFHEL., AT SEENESICRHT2,
RAL - Bar - BEE 0y O PREORERRE CRL RS, IFERIS SREAT A EmEESICH TS,

H@BPME O:FOE A PrEE JY—
51, I TG APHREAETEITARNE. BI-A0NUF25 L7 w IEEERL T RS, S
HIBEEEY AT LD —ALMOREIL BB LRSS B CHITARENOMEN EB - 20N U F25 L7 7 CHEL T EEL,

REDOME /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.

ABREOIEEFR. ABEBDICKERHEERFEIKBEICOVT, KORNPKEOHBRFPKBERECHEZANBNOESETZD_LTHD
o BIZ. KOREPBRITOLAILODVWTEETDEILELY, KBILBSTR2LEN EMENBRKROBBRIRES,

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

FEBRE -
- KEORBEORLICHIIHABERESHL DERWICEREL TV,
- KEREBEOBEICOVT, RENICEEL THREZERL, EFMNRHBASHPOEAXERZHRRICKRETDH LN TES,

HBE /Textbooks
BERERMT D,
Handouts
SEEREEEEICIE O) /References ( Available in the library: O )

BEHDICEEBRNT S,
References are introduced in lecture, if necessary.
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ZMRA
ij(. “ REEFR AT L

(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

. Multiphase flow patterns and Solid separation in wastewater treatment systems (1): fundamental
. Multiphase flow patterns and Solid separation in wastewater treatment systems (2): application
Food waste and wastewater treatment systems (1): fundamental

. Food waste and wastewater treatment systems (2): application

. Industrial wastewater and treatment systems (1): fundamental

9. Industrial wastewater and treatment systems (2): application, field trip

10.Food waste and wastewater treatment systems: method and application (1) : fundamental
11.Food waste and wastewater treatment systems: method and application (2) : application
12.Hydraulic in the wastewater treatment system (1) : fundamental

13.Hydraulic in the wastewater treatment system (2) : practice

14.Application of hydraulic analysis in the wastewater treatment system (1) : fundamental
15.Application of hydraulic analysis in the wastewater treatment system (2) : practice

O~NO A WN

KERBCS A LEEORAFHe At IkQETOEA
 KEBRBETI O OEREIKQBTORR (1) E#
KERREETD CHOFMEMEIKLETORR (2): KA

. KRBERBEETRLEOOEBRDBEDS AT L (1) i

. KRBERBEE TR LEOOERDIBEDS AT A (2): KA
KBEREBECSTARBEEWEHKLES AT A (1) B
KBERBIISTARMEEYEHKAED AT A (2): IHA

C EEHARECQEBY AT L) B

9. EEHAKRELQEBIATAQ): BAT 7 MNIE)
10.KBREBICE T2 RREEY EHKAED AT LR  B#
MKBRBECST2RREENEHKQED 2T LAOBE(2) : ISA
12 KBEREEBENOKBZNEEREN() . ERF

13 KBEREZEBRNOKEZNEBRENT) : I5A

145K BEBA OKERNEBBIT(1) | Bf

15. K IBREANDOKBZWEBRENQ2) : I5A

O N U A WN

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 LEDEE /Remarks

MEZEHZOERNBEEBLTHZE
Fundamental knowledge of physics and mathematics are essential.

HERERE (2021FEFRAFFERTE)
Official languages are both Japanese and English in 2021.

BYEEASOXYE— /Message from the Instructor

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

F—"— R /Keywords
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EMRE
Oi&fﬁiﬁﬂé}@ BEERS AT L

(Soil and Groundwater Remediation)

HYER FE FE/YoITO/IFILF—RBRILER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETIICHICHT R | . FhEEE

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

FPRIES R C 51728 HHERE

T WEOBBISEOER L 75 5 HESR BT 258 B8 S - STEFE BT ABPWHIE ST
$038; - 328 Loe L

B - iy - K| O | RO RSN S DL TEEN CHIDT & J S TEEEENERICMHTE,

B - AT - BEE o SRR EEITOAG ST GBI CE 75 ) 205 X SOIEEL TR LES S, L LOEL R
e R REERT LEREHICHIT A,

= [ ="5|=

H@ B HE O:FE A prOEE J—
¥ 1, I-ITHET AR5 HITHII BT, BI—200U$25 L7y TERRLTESL, e

HBIEERY AT LD -ALMDEEIL, #E cFAES A CEITAENOMEMEE - A0 N F 2T Ly FTHEEL TS0,

REDOHE /Course Description
TERBICHIZAANBTARICLDIFE, BLELEXERMABRLEYICIDFBREAR LA\OFEEOEDY A S, HERBEBEA
ORIEOH 7T, TBEREEEFERPVAINRZ—IJAVRNIODVWTLYEEICEBRTED LS ICEE TS, tEREREODLHOERE , HL
,WAORIEN TEDERHEZES, FBROEREBER., "FBRIBORUBEMICEIZIEMANEABREZFIIOTD L, BLRTLEFRIC
DVTHENIZBZEL THRRRERRL, BPOEXEBYU LA ETRATEZIENTED L) THD,
RER, BEREZE (A7 RAR-Moodle ) TEHET S,

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).

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

BICEL
None
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EMRE
Oith i%iﬁﬂ%@ BEERS AT L

(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
FRASHE ( AFXE. BEICBSUTHETEAN)
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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N \ SFRE
OHEEIRESF BEERS AT L

(Production Process Engineering)

BHER ZH HF /Hidenari YASUI/ TRILF—BRILFER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XEHS B/Notice BEFEEZBMICHIBKEMERTEIZE, JINADEHARTICEEN H2HE. BETHSHMSELET, /You wil
be notified in class if there are any changes to the syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FAARS AR CHI1T 588 HEBRE
RO - TEAF I @ |SEEEICEEY S AEERSERPER £ AT ST S,
jd;15 I
B3 - by - RIR il O FL CERET SN - TEIC DLW TOREM ST 22 EATE S,
RAL - Bar - BEE v O |FEIRECNE. FREICEFENICRYIBCREESICHTS.
X@ L 1Y Eﬁﬁ O EE A ’P’(_bﬁﬁi@ ~ i ) o
B, D IoRsd 2FUESAHICEIT28E0IE. BOI-200 ) FaFhLvw FEEEIL TS,

RERERY AT LI -ALAOEEIL. #HESFUESHHICH TE2EENOMELEFE I—-20N U+ 2 5 Lv o TTHEIL TR S,

REDOME /Course Description
ENEEETIIRICEVTR, B IXILF—25BICFATRICEN ROSNTVD, FEETE., BRNICEETIMIEXICOVT
R<EMIZEZANE, REOEERNEZEFELEERFNES LS, ChIZI>THULKEARTIXNERMETEZO A EERT S,

Modern fabrication processes in industries maximise the production efficiencies whilst miminisation of resource and energy consumption. The
class aims at understanding how to implement such system though focusing on recent activities in Japanese factories, which incubates student's
insights and sense of the developments.

HHRIE [Textbooks
BEEICEE

Specified by the lecturer.

SEEREEHEEICIE O) /References ( Available in the library: O )
BRMIYER -£EYAT A, BAERY LR

Chap. production systems engineering, In: Handbook of mechanical engineering, Japan society of mechanical engineers.
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=T =
OHETIRF
(Production Process Engineering)

BB WA /Class schedules and Contents
)EELEEIROERS
2) EE TG BlE
3) BEIRET Ba1t
4) 5E IREEGH MEAL
5) B E IR, m&EL
6) B E IEHW, BEL
7) BE TR, Relas
8) = E 4 ERLET, 3D1L
9) BMEREEFRNDERS
10) BNREESR, BRIEFLEE
1) SWREEAR, BERIEFEEEREYR
12) BMREEFR, SERREE
13) BMNREEAR, SEEREEEREYR
14) EEREEE SETFHRE
15) #EE

1) Outline of high-tech production system

2) Process design, overview

3) Process design, compounding

4) Process design, miniaturisation

5) Process design, quick production

6) Machinery, structuring

7) Machinery, multi-functioning

8) Production design, 3-D designing

9) Production system, overview

10) Production system, mixed-flow production

11) Production system, organising mixed-flow production
12) Production system, multi-item mixed-flow production
13) Production system, organising multi-item mixed-flow production
14) Quality control and risk control

15) Review

RAETMD HE  /Assessment Method

BESMEZ (20%)
L K— N (80%)

Active participation (20%)
Reports (80%)

E§l- BRFZOAAE  /Preparation and Review
BEYEOERICR>T. FE BBZEEEITDL

Way of preparation /review of the class is given from the instructor.

B LEDEE /Remarks
BiEEHFLTIER., BRICEI>THYHKBELHEHKTDI L

Consult the instructor prior to your registration.

HYEN,SOXYHE— [Message from the Instructor

F—J— R /Keywords
EEFN. BHEE, FECEE, SRELE

Production system, synchronised production, standardised production, multi-item production
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HPIRHE
o B A UI)IE BEEES A5 A

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHIC BTN (FEMETRICHISHTEEED | . 2hiEEE

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

FES A#ICBITHEEN ZEEE
ROGEE - IERF I @ [V 2 OLRCREPE RIS T 2,
;1 i
B - P - RIR m O RR. Y DICeERE AR ERE TEY., TNERRT D,
Rl - BER - BE Iy
o PE O:FE A PrEE o 5T
B, D lCFffind 2P AR5 A#HICHIT R8N, Ba—20h ) Fa5 Lv» JEHEL T S,

HEBEERATLI-ALACEEL, HEBSFESAHICE T 2EENOMENEE I - ADN ) F a5 LAV FTHIIL T S,

REDOHE /Course Description
BRELLSBEEZEEL T, @BEX ATV IBEQORARZENELEVS A VLEMEBN U IZNEAE, SOBRHRETS. BRE. &
TERENRAE, RRIZDSMETITS., &, LT7XZIL., EEEEARBENYEY ORIV A ILEBHEBN TS,
RRELLABEOERERODEZERBELET 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.

HRBE /Textbooks
BICEELY., VEILSUTEZOHEERZEBNTS

Study materials are distributed on a necessity basis at each lecture

SEEREEREICE O) [References ( Available in the library: O )
L

None
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(Recycling-System Engineering)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

VYA 9L OBE
VYL INOERS
AR & U T OBl (B RE)
AT & U T OB BEAMT2( #)
BN BRI —T127Y)
MEN D BEM2(LLE)
YOI I ) BEE AT 3 (REAR)
MEN D BEIT4(ER)
BRI ()
BREMATILIZV L)
RERREAITI(5R)
U A O ILEMRBN1(BBE)
4 A O LEATHEN2(RE)
Ui A O IILEMBENIBERE)
EED

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

FRAREHE O 75 3%
BB & BES I 100%

Active learning 100%

B8 BREFFOARE
BERICETR

/Assessment Method

/Preparation and Review

The preparation and review will be shown in the class.

BELEDEE /Remarks
AAREE & HFE T=EhKk

Official language are English and Japanese.

HYELASOXY -
ABRFITOREEZSMEBSHARHEREAN, BEk, B ITHETITS,

The participant will search, present and discuss the recent technology and information in the majority of the lectures.

F—J—k

/Keywords

/Message from the Instructor
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O T NIRIERE BEERS AT L

(Environmental issues in Asia )

BHER FIS K%F / Mitsuharu TERASHIMA / TRILF—ERILER (19~ ), EH KB / Daisuke SANO / IEEEN5E
/Instructor Em
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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
[Year of School Entrance O O
HRER [iEBR] REMNMZTOLRAD—RA, RENAADATALAD—A REERVATLAO—R, BB ATLAO—R, &
/Department EFHA VIR, BE XTFA4T7REI—-R, AVE1—Z2ATALAO—A

XBHS B/IEPHERTT. Notice/lntensive course ZIF/NADEHABICEEN HDHE. RETHHMSBLET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFOND [PESAHICHITA8E0 (FEMETEICHICMHTSEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRHE5 A HITBEEN 3)iEEE

0 - TERR I

HRE I | O [FortEics raBEEs ol T, EAMRREL, MILELT. #MIT 50 L0 TE 3,

BE - g7 - =1 I | © |[FYriEEEDEE  #AEREOBRR Lo T. RBOERFETT 30 k0T 3,

B - B REE N | ® it EEEES L CEET A% ¢ U7 - T4 — b FELTO T Y P REDEEEE OB ERD S,
WO : @< B O:EE A PrEE I
%1, 11057 22ME5 FHICEIT R8N, B —200UF15 L7y FEREEL TS, el

HERERY AT LI -ALAOEEL. #BEFUESHHICS I TERNOMELEE I —20N U 4 25 Lo FTHEIL TS,

BENOME /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.

E=lpe4=F: 48

- TOTHEORBEBEICE T2 ARERENL DOURNICERL TV,

- TOTHEBOREBELCOVT, BENICEEL THERREZRRL, EMNRMASATOEAPERZHABICKRRIZ LN TES,
- POTHEOREEMEAOEALEF Y U TEREFSHRT. COMBEBRRCATERNICTHTZEZEZHICOTTVS,

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.

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

B¥StE - 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

0N O WNDN
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~ ieee =
oT T DIRERRE
(Environmental issues in Asia )
BAESFM D 3% /Assessment Method
Report 100%

Ep- ERZFEDORNE /Preparation and Review
The preparation and review tasks will be shown in the class.

B LDEE /Remarks
Official language is English.

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords
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EMRE
CEEREEIE BEERS AT L

(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 B 28 {1 5 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

SRS B35 1] BE HEEE
038 - TERE I
. L | o [EPonuaonmenenaemT o 2T, SRRLNSHETFRNELRERT b2 LhTa
E Z.
2% - W B I | O [i2 2050513 5 TRHIRORES PRI S EWAT 52 S TE 5,
B - ER - B W | O | B b B LB E b A B R R A S (111 B,
G B{HE O ME L pTEE PR
1, 1 CHIST A2AHRE HHICHITBHA1Z. Ba—200 ) +25 Lvy IEREL TS, ERRHELT

HEIRERY AT LD-ALAOEER. BB EFUESAHICSITARENOMENEE -0 £ a5 LV FTHEFEIL TARESEL,

RENOPE /Course Description
BHMEOREEY HAKQBEMICEL TEREEFOHEHMZREY, IZNEHER, BRENEBER, FLHREBLE L TERAAOREBEICERY
HCBICXELANBO—HRZEFICOT3, BEYPLEBICS VTR, FTE-NE-UH A V)I-FEAE-RRADPETCO—EOIRBICERNEER
FRREBREFES, Tz, PKREBEMISV TR, BICREELE HERICEIZIEIRILY— BEROATLALEREZLET, £
ETHh3AEOHKVEICHIZREOREZTOSTOELEERLEN S, TAETNOBICE > TEHRTREBKLUEBERFEZEEAD, WHKED
EMEBOEMELXND ERFT BFEE TS, CNSORNL—RATVERZEENERIALZE > TREBTEDLSICKD L 2EERBELT
B CDZEICLEKPT, RENBAVTITBEDEZXFZHICOTS. EAMNICE., UTOHAE- sehzBET 5.
EHMEEZEYERFLUOETIREFRYELZEERNICLAETHHEMOABEZFIC OIS,
HERMORREE TRE2EMRL. BRFBOUAMETATIELIEZFIZOHS,
TOTEHEEILSI2REFLEE TSEERL. BROTI7O—FEEREITIHEIERICOTS,

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.

HRBE /Textbooks
T+ AN

Handout

SEEREEREICIE O) [References ( Available in the library: O )
Wastewater Engineering (McGraw-Hill, 2003)
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CEEREEIE BEERS AT L

(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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oI AV E BEERY AT L

(Environmental Pollution and Health Risks )

HYER nE B/ Takaaki KATO / REBEWMIZER (19~ ), B E¥ /Chang-Jin MA / SEE BT

/Instructor FEO 2F / Kimiko HARAGUCHI / SEE €8 Em

BIBER By 28 {y 21 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FAARS AR CHI1T 588 HEBRE
RO - TEAF I
Frae I & RRICEET S UADICDNT, ACRE~OEETRED SO0 EASFEESIIMHT5E,
B3 - by - RIR il O |URD EEROLEG Y, IO EHERICEET 200D EE Y —ILEEAL L DITT B,
RAL - Bar - BEE v O |V ZDIC DN TR CRETT B8 LB RS BEERERICMT B,

W@ RE O:RE A PrREE BEEE 1) 2 H
B, D IoRsd 2FUESAHICEIT28E0IE. BOI-200 ) FaFhLvw FEEEIL TS, i
HEIRERY AT LD - ALADEEIL. BB CFRESHHICSIT2EENOMENEE - A0 ) Fa 5 v FTHEL TS,

REDOME /Course Description
REBBERBEVRAVOBRICODVTIRERNABHIZEY LT, MEOHEELZRAZ LHOERETNAOLZHOHEM- BERIZCODVWTES, 1T
B, XBERE, T, BEITOMRELELTOFEDICAAXRSCAREZETREETEDIEZANETS,

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 £ Achievement targets

DAVDTEAXV KN, BRY, ANFTUAICETIBEZEBRNICHIIOTTVS,
DAV ZEUESERBRICESHORTNED, RENICERTES,
DAVICHT2EENERLEZER, BADLZMETIERERAL 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.

HRBE /Textbooks
T+ AN

Handouts are prepared by lecturers.

SEEREEREICIE 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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oI AV E BEERY 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

BENGEESMEREK 50%
TEE(LAR—BN) 50%

Active learning and presentation 50%
Assignments 50%

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 Dynamics)

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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FES A CHIT o5 FEMETERICHICINT 2880 1 . FhEEE

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

FERE HHI 51T DA D20
A8 - FOAR I | @ |Emisntns sy s ERstiEsT 5,
N I-1
Frae -2
B - - w0 L= o — -
T-2 | O |SABIIREIONT. REITHEL. &0ANERITHITE,
Bl B R v

M@ m PHE O:RhE A OPEhE T,
%1, I-|CHIET 22EHESBHICEITR8E013. BO1—20AUF25 vy FEREEIL TS, AL TR
SIS A7 L0 — ALADTEIL, BB EPHES A BT AR hORENEE I —ADH U F a5 Ly T THERL T4 a0,

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 "EMKE. VS  ERERECKEOEERNCSVTEEFLCLRNS  GEF , 2—ARDIY RIVIY | BRE2—KE
L JANRTF AT 21— HARERBZEOABREOETELICHL , TEMEM) 2ZBLERNOBMABEFRIREZ>TETVS . F
BETR  ERURIhOBIFEEZZSE LS, TEHEME CERUVLRSBARIIOVTEREZRDS .

TRETHES TS TRURSHHICS TN (FEMBTRIEECATZEN ). . FEEE &
UToBYICEYERT .

BESEMAR- K EREREIZFICEI2ERNBEZHEETS .

BVEEBRENEREAD  EASAEREICODVT, HMAICHEL, FLOIEDNEHIIFTS .

HHRIE [Textbooks
The materials will be distributed and announced in class.

BERRRERCEARLBRTFIVAENET .

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

REPICEEBNTS .
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(Advanced Fluid Dynamics)

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

oO~NOoO O, WN

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%

33k 60%
LAR—k 40%

Epl- BRFZOANAE /Preparation and Review

Olt is desirable to do preparations for lessons and a review.

FEREBZTOIELSICLTTEL .
B LDEE /Remarks

EMBE
W AT A

OKnowledge of fluid dynamics, fluid machinery and thermodynamics are needed for this course. Especially, students who has never audited
course in “Fluid dynamics |, Fluid dynamics Il ” can not attend this course. Students must audit course in “Fluid dynamics |, Fluid dynamics Il ” first,

before attending this course.

RENZE | REBHE L CBADZOHNBIBVETT . £IC,

FHEIL ZEE  FBREZHELESL .

HEEANSOXYE— /Message from the Instructor

F—— R /Keywords

Aerodynamics, fluid dynamics, thermodynamics, compressible flows, speed of sound, Mach number, shock wave

52/ 104
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+ \ - EMRAE
T Z45 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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETIICHICHIT SR | . FhEEE

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

PRRE AR BT AR S2EE
5038 - 7208 I | © ETronmss LB uer P 5,
o0-1
fehe I-2 | A [BBTFOSRSTHLTRASN A5 IR E ST 2.
ox - sur . mm I-1 | @ BETYOEAST A CREEREAD - b0 BE T CH BN+ 1557 5.
I-2 | O METFORRST s o MEEEL. KBl Esth, RET AENER AL,
BAL - AL - MU V| © [T s A B OEES AN A C & THRERER LS TS,

HO B HE O:FEE A PrigE i T Esa
B, D IoREd 2FUESAHICEIT28E0I3. BOI-200 ) Fa5Lvw FEREIL TS, PR
EEWL AT LD -2 LAOELE . BB EFuESHHICE TR OMEFE 3 —200 U F a5 Lv oy TTHEEIL TR EL,

REDOME /Course Description
ZEEE MRIZCEIZICANBAZBEZEFICOHTVS, REIZICEHETHIREICODVTRENICREL, REITBDHEHICOHTLS
o METZICHEIAIRELCH L TEHNICTHTERIRZZHIIODHTWVS,

ERTETABEPRRERTE , RRBBIORN , LFERE , ARBEDFHAFFARTHS . L—FFHRAREDHFL VEHAED SR
OFFREZERL , TOFRAFECODVTEETS ABREZBU T, TRTXLFAUFEZASHEL., TOREZEHEL, BSOMRICH
ATERRENERICOITS,

In heat power engines and combustion devices, gas flow, species concentration and flame front in 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.

HHRIE [Textbooks
BEORIICETRTS .
To be announced in class
SEZEREEHEEICIF O) /References ( Available in the library: O )

BECBVTHEEERTS .
To be announced in class
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(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

53/ 104

EMBE
W AT A



2| b2 wrRA
OB N EFTRISSER B 25 L

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

S AT BT BEED Sl EE
0 - IEAR I ® |FNORFTHR LA T D TOIMEF 8T 3,
i I-1 | O |ReeFEEEROOEOTR EERIET S EE% B 11 5,

I—-z

=2 EX] T Ll
BT - B - TR -2 | A [HEMELERAOTRIEERICGAT 52 L0 TR 24ENE D,
Rl - EAL - BB IV
M@ EHE O:MEE A TrREE —
W1, I |CHmT 2S5 A4ICBITB4E0IE. 8O- 20N FaS L7y FEREIL TS, LB LT ITEN

L 2T LD -2LAOFEER. BB -PUESAHI IS TAEENOMEEEE I -A0NUFa S LYy FTHFIL TS,

REDOHE /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.

HHRIE [Textbooks
To be announced in class.

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

B¥StE - 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

0N O WN -

A A A A A A
a b WN-=0 0
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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

It is desirable to do preparations for lessons and a review.

It is desirable for there to be basics knowledge about compressible fluid dynamics and giemetrical optics.
The contents of the syllabus may change depending on the progress and understanding of the lecture.
Students taking this course need to be familiar with fluid mechanics.

HUELASOXYE— [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—7—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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

EETIESND [FUESHIICEI 15880 (FEMETHICRISHNT2RE | . HEEE

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

RS A B AR ZEEE
5028 - 298 [ | @ [E0TIcT e8P Brr N e fAsl & blo. EHOVGREERAT o L0V TR ARENEIEST B,
o0-1
buRe I-2 | A | 27 0T ET 2REORAIC ERT T OMME ERT 52 L0 T& 5,
I-1 | o EAOESEREALE MEEAL. GRTFORAD SH AN LT 42 5 T8 SRETER
BE - i - T SR
M-2 | O % FBUFEEREL. BEBIEEOEC LHTEA,

218 - T 7L % e R THTY BICE SRS T, THA e BhE
B - - v e ?§g§2?¢ PHSEIRALE 5. TR TPOEEME RS /RS T, THAEEL < 15T 248
WO : B HE O:MhE Ac: prEe PR
# 1, 1SRG 2PMES AT R80T, Ba—200 ) £15 Ly TERAL TEEL, BTN

i}

EEM L AT LD -2 LIAOEEIL, BB CRESAHICS T2 NOMEREE 0 - 20N U F a5 Ly TTHEIL TS0,

REDOHE /Course Description
GRMEORFICOVTHARZREIDLEEIC, HZFORERMORBRRICOVTHE: BRRETS .
Practical heat transfer research topics and latest power generation technologies are investigated.

HEAE

Specific Targets in Focus

ERIZICHEIZI>EMMEBZMEBIZEEEIC, BALEIVPZF7ELTREICRYBLRENDZEET S,

Acquire advanced knowledge on heat transfer engineering and ability to approach practical problems as a professional engineer

HBE /Textbooks
L
None
SEEREEREICIE 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
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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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIFSNS MFUESHIHICEIT288h CPEMETRICHICHNT2EE0) 1 . FEBE

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

FHHES B35 B8N H2EE

5038 - 20 I | @ [BHTEOTHI0E— 257 LHF B ARNEOERN T A 15T 5,
I-1

LS I-2 | O |T2l4 BEOBMmRIH T, ROPEERAT 5o b0 % bR ES (15,
[ E:; O | T 2% —eesmst - B B o 7. BB ORI EIET B L h TR AEES - MEHEES.
B EER - N | ® BEOL it EOR ERL . 5ot L R R 3L B & AR o,
X6 B(RE O M8 A PrmE R
%1, [~|CH5T HERE5 RSB AEENIE. Ba—208 U %15 hoy JEERL T AL, RIIEHER

MWL 2T LD ALAOFREIL. #B & RUESHHICEITLEENOMEEB I -A0N U F a5 L FTTHEIL TR S0,

RENOPE /Course Description
CORETRIBASHMEZICASZENAEA SEF, £, BASHOBERSYE (HEREL. X, BEEERL ). BLTTOMEZRE
TEIVNENERZER TS, NEFERNMECEASS FRERBEDORBE, $HEZEEBLLELT, £ONDATLEES, BILBEOS
TS 2HDORRKRZBEL T, BRES FERBELMOBEREOERESHD. BRIZFOIXLF -2 RATLADPHICSTHRENZOERRN
BB EEBITRELEHELT D,

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. Furthermore, the experiments help to understand
the operating features of the polymer electrolyte fuel cell. The goal is to obtain practical knowledge of thermodynamics in the field of energy
systems of mechanical engineering.

HHRIE [Textbooks
BEREA (EX)

Handout (in English)

sZEREEFEEICIE O) /References ( Available in the library: O )
EEPICEEBN 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 B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSNS MFUESHIHICEIT288h CPEMETRICHICHNT2EE0) 1 . FEBE

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

RS AT 251 DR B

5038 - 127 I | @ [T cre 28, EEeEE 5T 5.

ks =

s - 50 M-1 | & [BAEREAT, SETEITO AT 52 L6 TS BEEN HW1ERITHIT 5,
I-2 | O HEMSERTELTEED, BETHC L0 TEAENESITHITE,

R - k- V| A REITo AR L o SRR AL o,

O AE O BRE A R pREE T
# 1, I-1SHET 2PUESAFICEITLEE01Z. Ba—200 Y a5 Lv o TEEIL TR, TR
MWL 2T LD ALAOFREIL. #B & RUESHHICEITLEENOMEEB I -A0N U F a5 L FTTHEIL TR S0,

RENOPE /Course Description
MBI _TELTHESEHNTZCHETIEARAMNBEBEEIZCEEZENETD, ABRTR., MEEEZEICEIKBARFHER. HEH
i, FA4RILEHE, TAICONANHORBICOVWTESR, £, SIHITZCBEIIZ>RENHOBHRZTS,
IEBEFUTOEYTY,
EESEMNME B G IR CEIIRRNCABZERNA DOBENICHICIOFTVS,
BUVRBEMREDERRED  FIHTZICOVT, RENICBRELTEREEZRRL, ThERBIZDENTES,

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.

HRIE  /Textbooks
TFUSHTORRFPER, (EBEMBEH,HE, BHHL) FE

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

Text used in undergraduate course.
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(Advanced Control Engineering)

B¥EtE- WA /Class schedules and Contents

1 HA4HA>A  Introduction
FIHIZNEE  Review of Control Engineering
SATLDORE Expression of Systems
EFU>Y  Modeling
IREEZERE  State Space Method

ZF7H—/\  Observer
#—REK  Servo System

oO~NOoO O, WN

L¥1L—KEMEE  Regulator and Pole Assignment

9 RB{LEHROER  Fundamentals of Optimization Theory

10 Hi#E#E  Optimal Control

11 F422)&IME  Digital Control

12 BEBREMR  Discrete-Time System

13 WEXME@wT (1) English Paper Reading (1)
14 HEEMEEWTE (2) English Paper Reading (2)
15 F&H Conclusions

RAEMD HE  /Assessment Method

HREER 30%  Examination 30%
LR—K 30%  Reports 30%
RELEE 40% Homework and Exercise 40%

Epi- E%ZBOANAE  /Preparation and Review

FEO THHEIZ OEBAREEITH_ENTREOT, BBELTHERICOTEL I E,

BEOEETE, FELCRYETEFLETTELS, BREEHRID &,

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.

Bi&LDEE /Remarks
RET "HEAILZ, 2BELTWVWD ZENBE,

It is required to have studied "Control Engineering" in undergraduate course.

HUELASOXYE— [Message from the Instructor

EMBE
W AT A

ORY NdE52A, HBHEXEESSY M EORMS AT LATE, BBEATOHBFEBREAERELTVET, HEPERESSC

. BZOEBABSIFTIRTT,

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—7—R /Keywords

FERERET, ERBUL, REBEEE, RET 1 — RNy JHI#, RiEH

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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSB/EPBEHETT. TEABUICHIRA SV E£9, Notice/Intensive course S TNADERHBABRICEEN HDH5E. RETHBHSHELET
o /You will be notified in class if there are any changes to the syllabus.

ERTIFSNS MFUESHIHICEIT288h CPEMETRICHICHNT2EE0) 1 . FEBE

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

FUES A CEIT 28D HEEE
*0:E; - TR I @ (AN FOZORUCRT FFTH). EEEVSIHEEE SIS T 5,
I-1
Ll
L I-2 | @ (#8022 2B 7 2 EHE SRR ERA L tHAREF T 2 F 1589 5.
B . - 230 E : ; O AR O 0 A0EEEER L T RO S BER R T S RN R ISR T B,
Rl - AR - BEE I O AR Oz 2 CREEL FRE S R R E D .

O AE O:RE A PrRhE S R O= 5 285
# 1, I-1SHET 2PUESAFICEITLEE01Z. Ba—200 Y a5 Lv o TEEIL TR, B e
MWL 2T LD ALAOFREIL. #B & RUESHHICEITLEENOMEEB I -A0N U F a5 L FTTHEIL TR S0,

RENOPE /Course Description
<H., BBE, RERR, REFPEE. TEEH, ORY N, IS5 MNOEEEBEBEEOREALEOEBS AT AR, OE1—
RIZK 2 THBEL, PATALENT, VDbWBXARNOZIRAKBEE>TVS,
COXARNAZVABHICEVWTERELED, OVEI—FEEBOA 27 I—ABEMESBORLIBEIETOIZEMCSVTEEDS T
BELBO>TVD, TLTLTRIDOVELI—ZREHBBOA R TI—AFEZFLELTAANOAZIAOLLSODON—RIJITOE#RZ
BEIT2, FEWNREZEHZILHIC. EXNEXAMNOZIANOELOEREBEREL, XHAMOAZIAMBORBROBELERT S,

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.

TRETHES NS TRURSHH#HICS T8N (FEMBTRIEECATZREN ). . FEEE, &
UToBYICEYERT .

SESEMARE g XANOZIACHIZEERN AR EEARNL DBRENICHICOHTWVWS |
BUVBEBRENERRAD  AAROAZIALCOVWT, RENICEEZL THAREZRRL, ThERRID LN 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.

HHRIE [Textbooks

XANAZVAQLEHOAVELI—-R(2VRZTIT—A
WA TTE
(EBEESTRELEIOTHXIBANCL )

Textbook will be sold in the university book store. All you get this course must buy the text book "Computer Interfaces for Mechatronics"

SEEREEREICIE O) [References ( Available in the library: O )
BREDCEBRATFAN SEERERBLET,

To be announced in the class.
TOMSEREFBREFICEENSEET .
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)

HYER # BER/Changhee CHO / #M> AT LATHHR (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIFSNS MFUESHIHICEIT288h CPEMETRICHICHNT2EE0) 1 . FEBE

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

RS B3 51T B H2EE
508 - FEAR I | © [eEEm0mmeTs R RO BRNEE 18T 5,
o I-1 | O ERBZEETY 7 b0z 7 OIRITAENEISST 5.
T-2 | O [EROMRN LT SE0 - CRERNEIHET 5.
m-1
B R - 2R M-2 | O [BFEROBSBEERL, RET 5 L0 T BRENEIEHTT 5.
B B BE v

WO ECRE O:BE A piRaE R
%1, DTG d 2R AICHIT2EE01E. B1—200U a5 L7 FTEREL TIRESL, seal T
i 2T L0 - RLAOEEIL. BB SPES AHICEItRREhOMEEE I - 200+ a5 Lo FTHEEL T ES .,

RENOPE /Course Description
BERERZIIZOESIFICLSVTUBEKISAEh, ChSs07HFOWMRE: EMIBLCE > TRFAARDENDERZE>TVET, FNRETEHER
BEZEO "BERNES. & TEANAFILL COVTEBLET, FEZEEZRUTOEBY T,
- BREZRZOERNEREHHATE S,
- RBROBERNTOBBICERERLZZBEATDENTES,

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.
= Students will be able to explain the theoretical background of FEM.
= Students will be able to apply FEM to practical problem of structural analysis.

HRIE  /Textbooks
FPERERZEAMy (ZHFREE &) IBELFE  ¥3,200+8

sZEREEFEEICIE O) /References ( Available in the library: O )
EEPICEERN TS,

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)
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(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIFSND PR HitIcBITeaeh (FEMETRICHICHT28) 1 . FhEEE

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

FRE5 3 BT RN hEHE
5008 - 908 1 | ® [EemnTs v ems A & RET o B R 128 5.
o0-1
L I-2 | A [MTHBCOEBNRIRA %1287 2,
L1 | o [FEENTER S OREA RS, RRETE A (L. R ORI ST B - R
HE . HER - E5 DEEN - FEFNEERS.
I-2 | O [AREHTIEsNmEsmle L (EE0, RETEAENERS.,
BAL - AR - AEE N | O MISFehET 2 L f—EREiEEL . Firha T/l MERhOME OBl ML & SaEE S,

WG PE OfE A PrEE AIT 455
# 1, I-ICHET2FEESHHICEIT28E012. BO-20hUFa5Lvw FEREIL TS, TR
L 2T LD ALAOFEER. 8B EPUESAHICE TAEENOREFER - AN U Fa S LV FTHEEL TARSEL,

RENOPE /Course Description
ABEETR,. BENIBSLUCBERAES A CEIT2ERAEREZBEBIZLELELRTOMEBRRNEZAETZCLZBNET D, tIHl- FHEl- &
E L—YMISEZ2AVERENMIEMOFRBRAIICOVTERETS, 4. FEARNBICEMIOZERZAEFECODVTBNT S,

EERBRZEUTICRT .
- REBRRE HENTEOREPRHBICOVTERT S,
- BEREMZORERPRBMIOVTERETS,

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:
- Understanding the principle and characteristic of the ultra precision machining and micro machining
- Understanding the principle and characteristic of the precise measurement

HRBE /Textbooks
AN ¥

The print is distributed.

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

None
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(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
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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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSNS MFUESHIHICEIT288h CPEMETRICHICHNT2EE0) 1 . FEBE

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

FHHES S8BT B HizEE
505 - TEHE I | @ [MANTIY 8P 1 - ERONEEISET 5.
e I-1 | & [BSEEHICHD SN AHBNTOR WHIBE ST 2.
T-2 | O [BELHR PO - SEOHE ERORR S| SEG TR TH 52 L ER DTS,
-1
BE - ¥ RR M-2 | O MHNFREL TESSELIbOEE 20, RET HRENEIETT 5.
B Bk B v

O AE O BRE A R pREE e
# 1, I-1SHET 2PUESAFICEITLEE01Z. Ba—200 Y a5 Lv o TEEIL TR, TR
MWL 2T LD ALAOFREIL. #B & RUESHHICEITLEENOMEEB I -A0N U F a5 L FTTHEIL TR S0,

RENOPE /Course Description
AERTR. IXEHROBRFOLOOMBAZEMBIEICOVT, ZROIXERR(FEICER)ZHE L TEETD, Fio. #eEtpzAVE
THHROEBERBLERFICOVTEEET S,

(2B &]

- BRRFICAVShBI M NIZNOEMK . RROFBEZHCOHTVS,

- EELEMBIZOEMN - ERNABZEE CEBORBRFEZTDENTE, PDOBENEBLELDEREYD, RRIDENTE
2,

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]
- Acquire the specialized and practical knowledge in mechanics of materials and materials engineering.
- To be able to design actual products based on the acquired specialized and practical knowledge of mechanics of materials, and to be able to
summarize and present what you have learned.

HHKIE [Textbooks
AN ¥

Handouts

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

None

61/ 104



MR D F R

(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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(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETIICHICHIT SR | . FhEEE

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

FPRIES R C 51728 HHERE
RO - TEAF I @ BEIFOFEFWIENERT 00, Fe TENESICET AHNAEFRDD,
I-1
e I-2 | A [ERSTICRET 2RI FEEIEIT 2.
m—-1 | & |BEERICRET &iEOF AR EFIEST 2.
B - JUEF - R3] - _ N
M-z | & F7HERSRICDLTEET 2.

RAL - mAL - M V| O FRMICAEN. TORMEICHT AERERDD.
YO BEE O B8 L prHE s
1, 1~ IHET BRAEE B BT HEENIL. Ba— 20N U %25 Ly JEREL T RS, HERRE R
SRR 27 10— A LMD, BB E RS SR S5 ARENOREEFE = 2A U % 25 A7 v T TEEIL T EE L,

REDOME /Course Description
SESEEEEIRENTI IR LOIC, NIRE, MIBBSLICMIRRICOVTERL, #EPIAMIBULMIZORRZ R ICH
TEDLDIIRD,
FEBEEUTOBY TY,
BYSHBERCEISERNCEMAERZFICOTTVS,
SEESRCEHTRENTI I 2O OBBERRFICOVT, RENICERL, SLABZRENCRETS LN
TE>,
B AT LABRANOEKEBELEFESHKT, BRIV ZT7ELTRYECEREZBL TV,

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 continuing interest in mechanical systems design and a willingness to work as a mechanical engineer.

HRIE  /Textbooks
EREHEMALET,

sZEREEFEEICIE O) /References ( Available in the library: O )
EEPICEEBNLED,
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(Machine Element Design)

BB WA /Class schedules and Contents

1M :

2[E]

3[E :
4@
5[ :
6 :
7M :
8[al :
9 :

BHEVSER
BHEDTH
B AR S
NEMRE
ARERL
EEziNT
EEEE
At R R4
3D-CADDBN

10E : 3D-CADDERAHI
118 : 3D-CADDERAF =
12E : 3D-CADMD R
138 : 3D-CADDSH
14[8 : 3D-CAD D SRR =
15E : £&H

O N OO WN =

©

10
11
12

13:
14 :
15

: 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

: The example of practical use 3D-CAD

: Discussion about the example of practical use 3D-CAD
: The practice of 3D-CAD

Forming form 3D-CAD

Discussion about the practice of 3D-CAD

Conclusion

RAESHM D H3E  /Assessment Method
BEAOHHEIMRR : 40%, RELAR—bN :60%

Participation : 40%. Report : 60%

ETTR

EEFTDORNA /Preparation and Review

BEONRICERIPERZTE BEEIBL,

Preparation and review is needed for the area indicated before and after the lecture.

B LDEE /Remarks
BIEEE : 2035

™

IT¥, OHBHFVERZOT, "MIH, RZBOFLERFIBEFATT, MIFIHEE, AESEIELLEET,

The participants are restricted to 20 students .
Knowledge of "Manufacturing Processes" is needed for this course. Students who has never audited course in "Manufacturing Processes" can not

attend this course. Students must audit course in "Manufacturing Processes" first, before attending this course.

HEENSOXYE— /Message from the Instructor

EEMTHRME. EREShDHEE,

The production processing technology is a basic technology indispensable to produce the machine section that satisfies

demanded function, quality, and cost.

F—J— R /Keywords

RELBRVTIANZRET2RATRERETILOCTTREEERMTH S,
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(Advanced Systems Engineering)

HYER FHE {8 / Nobuhiro OKADA / ##> AT ATEHR (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIFSND PRSI hIT R0 (FEMETHICHICHITR8E) 1 . FHhERE

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

MRS AHICE T BEED FhEBE
RO - TEAR I @ AT LIFICHET 2EFW). EEAEREEIEST 5,
e I-1 | A |Y2FLTRICHET 2EWHEERIZET 5.
PR I-2 | O |»ATLITFICET 2EEEERCE AL InifE S REREE T 2R EE5T 2,
[ O-1 | @ |27 LATROMEEERL T ERE0ER - FRAEiT 280 %8187 .
O-2 | O [ARTISCRREHRN - S LIiEohd L 80, THAEREET LRENEIE5T 2.
RA. - B - BEE Iy O | AT LITFICREL FATS S SRR AL E S D,
%@:gyﬁﬁﬁ O:FE A b?ﬁaﬁ _ - . 2T L TSR
1, I-ICHcd 2FMESAHICESITEEENE. Ba-200 U +a5 L7 TEEIL TLRESE.

EEHL AT LD 2LIAOFEE L. B EFESAHICEIT SN OMEREE I - A0h U F a5 L7y FTHIL TSy,

BENOME /Course Description
CCHET ,IDTVVEEAVEEEERBRORERMEIERNICRBLTVET . ABETRE , BHORY hoREZBEMEL T, HEH
ZRWE3DERE , DTV RICLBDBROBEZTVET . ThoZ2BL T, YATLBROBEEZVERT . FLIDAF Y FICKDERITME
DBEICODVTREVET .
EEBZBEUTOREYTT .
BESEMNARE. KE: ORY P ATALODVWTOEMHWAEL  DBHMERFZTSLOOKEZESLTVS .
BUVEERRELICRRAEN: BNCEYSHEBZERTZEIE , HECHBEITIHELIZZFR/LTVS .
In the past several years, the manufacturing technology by 3D printer of arbitrary shape parts are explosively developed.
At this lecture, The course focuses on the 3D parts designing by computer and the parts manufacturing by 3D printer, adopting mobile robot as a
subject.
Through the process, students will study the outline of system developments.
The evaluation of manufactured parts by 3D scanner is also mentioned.
The targets are as follows.
To acquire technical knowledge about robot systems, and skills for 3D mechanical designing.
To acquire the ability to invent mechanical systems suitable for aims, the ability to explain it to others.

HHRIE [Textbooks
L BEBIZBUTTUY NER .
None. Documents will be served as needed.

SEEREEFEEICIE O) /References ( Available in the library: O )
SolidWorkslZ & 23R TCAD 22kR , FIBEES , EHHAR , 2012F
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(Advanced Systems Engineering)

BB WA /Class schedules and Contents
F£18 HAEURA
820 3D CADERZENBRH
$g3[E 3D CADERZED TR
$4E 3D CADERZENEBH
850 3D CADERZENBRH
$£6E BEHOKRY NOBIEERS
$£78 BEBORY NOBIBRST LE1—
$£8E 3D CADICK2BEORY NE&ET SHMAERET
%98 3D CADICKZBEIONRY NERET FFMEERG
%108 3D CADICKZBBORY NERET FEMEREGT
F11E FHERFOLELI—(TLEVF—23Y)
%128 D7V ROHA , SREE
$£13E BHOKRY NORE
$14E BHOKRY NOFHAEEIDAF ¥ FICOVWT
£15@ FTEH , BXR

1 Guidance

2 Tutorial of 3D CAD

3 Tutorial of 3D CAD

4 Tutorial of 3D CAD

5 Tutorial of 3D CAD

6 Mobile robot design by 3D CAD Outlines

7 Mobile robot design by 3D CAD Outlines and Review
8 Mobile robot design by 3D CAD Details

9 Mobile robot design by 3D CAD Details

10 Mobile robot design by 3D CAD Details

11 Review of detailed design

12 3D printer, Parts manufacturing

13 Fabrication of mobile robots

14 Evaluation of the mobile robots, 3D scanner
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 .
Tz, BEORY NEECKEL , 52 BREORRRBBEZROZBEEHVET .
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 mobile 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 Dynamics of Machinery)

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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSNS MFUESHIHICEIT288h CPEMETRICHICHNT2EE0) 1 . FEBE

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

FAHRS A CHIT S8 HHEET
RO - TERF I @ |BEHZEOERAASTICET 2ZNESICMIT S,
I-1
£
e I1-2 | @ [WEhFICRET 2FHEICAL IcER SRR E TSI ST .
HE - - I E: ; O [RIRRbERN C. MW FOREEICAYT SN ESICHIT A,
R - AR - BB I A E T I —HOOEFRECEN T T, BP0 ECRAT & Z EIRELED D,

O AE O BRE A R pREE e
# 1, I-1SHET 2PUESAFICEITLEE01Z. Ba—200 Y a5 Lv o TEEIL TR, TR
MWL 2T LD ALAOFREIL. #B & RUESHHICEITLEENOMEEB I -A0N U F a5 L FTTHEIL TR S0,

RENOPE /Course Description
AERTR. DATLAOTEHREREN., PEER. B FRFRBOFHEHBHLET. EENEFAZRVEN S, BREEHL. BT
2HEEMBLET, T, MR OIZIEIZ2NBAC L TEREERDET,
FEBEBEUTELET,
EEAEMMAE. i BRI FBBEICEIZRLEVERSERZESICOTTVS,
BUVREEMREDEREN MO ZICHEIIREZERL, BRIDEHDOFEERBENICHATE 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:

To acquire comprehensive knowledge of problems of mechanical dynamics.

To understand problems of mechanical dynamics, and able to give a logical explanation for solving problems.

HHRIE [Textbooks
EREA

Handout

SEZEREEHEEICIF O) /References ( Available in the library: O )
BL

None
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O 1 F 4R

(Advanced Dynamics of Machinery)

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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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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAMFETOLATI—R, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

RS 2151 HREN 2B
£ - 122 | O 294290020 | HT AEEL B A 57 5.
o~ I | O | 90920 L2377 BIdl- sEh 771 oo — L BREEN 5T 5.
BE - BB EE I | O |90V 0 | E5id A7 00REENAL I0 55 HE T RN EIE5T 5.
e W—1 | O |R804T— 5o b TEE DR RS £ 2 =7 — 3 2 JRENEIEET 5.

W_2 | O [BESOEACREE &S IO 55 LR FIEET 5,
;?;?iﬁﬁmgéiﬁﬁﬁf;iiﬁéﬁﬁm\53—R®hu¢:5h7wj%$%bf<ﬁéuo BRTYAI005 4L

HERT Y O —ALMORER. #ESPRESAHICEI TAEENORMEEE - A0N Y Fa S LYy FTHEEL T S,

REDOHE /Course Description

BEEFRFTOERNTEEREZREL . BEERORE, BEAFFEREOMER,. CAD- CCEMZAVLRE, BRAIRIF—0FAZLELER
LERRESIAL—2arBERR,
AREGFIELUHENOEENTICEEN 7O I VN ERELEEH EFTVK AR ARR LTS,

ChoZBL., BERFEBICRIODBEN DBEVRFAFIL OB LERANTNBNBESZERL TS,

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.

The aim of this lecture is to improve high order and wide design skills useful for practical architectural design work and to acquire the practical
architectural knowledge.

HHRIE [Textbooks

FEALZL
Not specified

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

65/ 104



oo o = %Fjﬂﬁ
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(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

EERTIRSNA MEUHESAHICE TR0 CEEMETRICRICHITR8ED | . FIEEE

/ Competence Defined in “Dieloma Palicy” (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

e e e HEOE
S - TR I | O |@BE E1rte. S OREEEEL TS U | HT AR TEE S B (2157 5.
— I | A& [BEsarh AL iEEH o — 2% B £ & ORE T AREE S5,
[ 1 | o [EREEECRD SRR S AL E S TR WL ST 50 Eis ). BN RE - BN
e N—1 | O [ BOEe s mp et s 5o Ik . (B0 - B8 oE A Ers,
L - =gk - RelE

N—2 | O [SOMTHEEAL. (HEH -5 O« MRERADE S0 &,

O BHE O ME A rrmE . —
%1, 1 RS ARSI C B BRENIE. Ba— 200 %25 hvy FEREL T LS, R OC YR

HEEET Y L O-ALIAOEEIL. BB CFESAHICBITORENOMEEFE - A0N U F 2 S Lvw TTHEERL TS,

BENOME /Course Description
BEFAATRECERE TS LT TR, BTRTCERLATRELCEEIDZCEDEREZRES, BI¥ TR, BEERF RV OV EREHRERT
ICEDZIERREETV, EQLSBREEBNF R LTITORATVIL ZBETD, BETR., YATAFTILST 1 (BETssm o<
WYRCOAVNIRITAIIDOVWTEEL, YRATATTLS T4 ORFHEOEEZTD,

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.

- BER BIFRILY—. BREOHEZZBLABT IKYICHETZ R RBRNAEBEEXEMAEBEZEE TS, RELEPHICEHEL £HE
BERPBET -2 2aEIlXEOBNTIREZFICOTS,

You will acquire more practical and advanced expertise in urban development that considers resource saving, energy saving, and coexistence with
nature. And also you will acquire the skills to highly summarize and analyze survey materials and numerical data related to environmentally
symbiotic cities.

HBE /Textbooks
BELEL
Not specified
SEEREEEEICIE O) /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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AR EESHR REFF A

(Advanced Trans-Generational Architecture)

HEER /MUM  %35h / Hidehiro KOYAMADA | BE7H' 4 28 (19~ ), Bl #% / Hiroki SUYAMA /| 74 (
/Instructor VER(19~)

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

FiES A CHITEEED ZEBE
RO - FEAR I & |[IBFESFRFEATEERENT SRROFRTIREN ST 2B VIR TIEST 5,
Frag I O EWLRIFERS, ERTERENEL. TEOEEEERICITR.,
BB - Y - /IR il A JERETIR SN T IR TREY 27-O0HET - RENESICHITS,
B0 - S - A -1 | O (fEEazazdr—g a8 3hY, SRREEFERAL. (AT 2RENEIEIST 2.
F—2 | O |HEH - E5T ORI CE DL EHREOS L EREINT ARIERER TA24L 3157 2.

FG BEE O B8 A rrEE \ =
1, 1~ CHIT BRAIRE R T BEENIT. BO— DN U +5 L7y IEREIL T S, EARFRRR
KRS 1 L — R LADREIL. B E RS BB BEENOREIE S 1 — 20 U F 25 vy I CHEIL T RS0,

REDOHE /Course Description
ERBREVEFRECEBLLEENRRARCREANE SRBEREEE BTobY H2E2EMR- Bh BESIOR £E- BT
BEOQUZH SHML, REANEMBRF £ERFOERREZRS, {FiC, RRICBBRES N ERFGEEORTATZEL, BREMBICLZE
BUREZEESLIVCRESD BMAMEBEDORS BECOVTOABREZICOHS,

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]
- BRARCRERANCEIZEMUNIS<BHOHNBRZESET S,
C BRARERHAS AT ARSI R LOOBEEERLUTNICNL TCHATEDRIZFICOT S,
- BERMEBL U THALERIZLHOEVREREZRIC O, XELEELECHEMRROLHICEINICTETES,
Acquire the latest knowledge with high expertise in resource recycling and environmental harmony.
Acquire the ability to point out and explain problems for maintaining a sustainable social system.
Acquire high ethical standards to contribute to society and act independently to solve problems including disasters as a construction engineer.

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 (EEFHREBER )

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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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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

EERTIRSNA MEUHESAHICE TR0 CEEMETRICRICHITR8ED | . FIEEE

/ Competence Defined in “Dieloma Palicy” (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FRHARS HHICHITBEE FERE
K058 - $2AF I O |EESEERmOER COV TIEEREL . BT 50 &I0L - TESINROBIEGEE 12187 5,
gt I @ |REEREET CLENERRT (7 - IVEIERET BEEN. BEEE T 0B BERIZGT B,
EE - BT - TR I | A |BUURESERICOLTHEIL, RRT22L0THE,

V-1 | O [EEEALTOI: 27— 3 UEldhy, REEEET 2EENEIZET 3,
R - 8K - FEE Vo | o [ENEIEEBADTE, SEEOFS, BB AT HIMEERDD - XITL > TRITRICHL TR
EHE DA H RIS B,

WO B R O:EE A prEE I
1, 0-ITHET 22B5AHITHIT2EE01E, Ba—20hUFa5 L7y TEBEIL TS, TRl

HEEET Y L O-ALIAOEEIL. BB CFESAHICBITORENOMEEFE - A0N U F 2 S Lvw TTHEERL TS,

BENOME /Course Description
BRFBETRIEMNEREOAEZ ST, HANBABRBEEZRICODLEDZRHFOEETHERENDIEENEBETHD, ABEETR ISV -
REEHOHEL 55 RETROEBLANMERS. BRTSECE-T, RERBLNTZERERDS EAKL, REOT (70O
BRI.HDZZAAXEEEZRIIL, BERFTERICRITIBMERODILZENE TS, O EEERABMORREICE VTR, BERHNF TS
OIVRNZ2RRITBICHLE>THAZEATELD,, BREOHATSEEEROBAICODVTERL, R¥TRIESELER EXZEEAN
CEMELTEBRRATHERIZDEAKBICENTNOT A T—ILOERICHDEFBBIIOVTHEET S,

<EHER&Z>

BRICHEIIEMARBEMBET .

BENZEREEIC, RATACAEISHEZERIZEMEFICOHTVS,
WRENZIEEPRAONHMEREL TRENSREICDRUED S,
PBEEEHDRRICOVT, ERTHLEHOFE NE MECEEMNHHTE S,
FHALHVT, REFZHVEEROBVRREZENTES,

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.

HERIE /Textbooks
BETIERTS Tobe assigned in class.

SEEREEREICIE O) [References ( Available in the library: O )
RETIBRT S 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 HBEER1:FKHMHEPLFE T7RIL7- O—RA
03 EFEE®R2 . BEE2HELT - JlE1>IT
04 EFEERI: BEREOZEMHCESHE JIoFai-—V
05 HEFEEHR4 BEMNIJZOHE I-U2- 0O
06 HEFEEH®S:EILlo—_1—3—Y LL- 9=ILN—RA
07 FTHAEWRT  SFFE
08 FH4A U EM2 : BHHTLE
09 FHAUER3: TENTE
10 £EEW1: 77705—>3>
11 EEBWR2: XT147T
12 BE- FHA . £EEH: LR—H
13 FHAEB1 . REHH
14 FHAUEB2  EHRY
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%
HE- FES10%
Exams in class 30%
Assignment 60%
Participation 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~ ), 58 == /Koji TAKASU /| BEFH 1 > 28
/Instructor (19~)

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFRSH#HICBIT2880 FEIMETRICHICNT SR 1 . FhEEE

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

FhES A BT B8N IEBEE
31 [ @ |BEEEEECVE SN ERIAREE ST 2,
il 1

BELEEIE LI TASREE I CHL TREECER D11, AT 2aEh i 910, BoOEAETA LR
NEETT 2,

V-1 | O |[REEeiesimse csiEs 270, MESWALTIOY L) FE S HFHRENEIZET 2.
V-2 | O [estEsies=mnd amiis - L TOREEICE S AERAOES, BEFI58T 3,
KO B EE O:BE A prEE I
%1, [-|CHEd BEAESBHICHITBE50IE. Ba—20N U+ 25 Loy FEHEEIL T S, b
HEFT A - LAOFEIR, BB SRS EH B T AEEHOREN A B I —20h ) F 25 Ly T TEEL T RS,

B - YT - R il O

Rl - EER - BE

i}

REDOME /Course Description
BEREEQGREECRERY), BRI BRHRENF $2, ChoOBKREZREL. RETRECRVEBEYZFMEDRM- MEITRIE Eik B
 RVHBEBEZTRSEOICEETEEZBYICTRS. FERTE , EREEEZH<SHRBBERVTREN) SHBEEEITOZBRICETHR
BEBEBICAVShDEZE FEICOVT, BFOEMERATEZTHELEEIC. BELODOHPEFLEELCLSTAHLLVEOMEESTSC
EZENET S,

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.

[3):E B 4E]

oBmELEMA M Kt

BRELEETEICMELEI2EEREREERNEABEECRNA DRENICHICOFTWVS,

OB V\VEEMREEDERE D
BEAEETEICHID>HANSEICHLT, BEAEZR DT TERNICHERTZEIEEEIC, BHSNDEX READEEN, 58I, ECH
ALTZAP IO N E2FEDLEFRDOAZI 2 25— 3 EEHZEZICDITTVWS,

OBWRESRICE SV EBEENTED
BEAEEEAERTAIRMEC L TOREBSICE S<KRHERRICIRNVADERXEZEEEICDOITTVS,

[Specific targets in focus]
e®Advanced technical knowledge and skills

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, 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

Acquire the motivation and attitude to work on problem solving based on ethical viewpoint as an engineer who practices construction
engineering and management.

69/ 104



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
69/ 104
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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

69/ 104



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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FES A CHIT o5 FEMETERICHICINT 2880 1 . FhEEE

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

Ly TR aEEy: Z2EE
5058 - 190 N I o e e e
b I | © |[BESFHE REET AR oRIET — 7% & DA HAEBIZHIT S,
BE - $lEF - F I | O [BETE5N B e THET 51 DORENE S HIT 5.
IV —1
FaG. - ek - B N-2 | O |15 - 158875 S OB TR\ (BB OE EHE IR AR E S T 54 5107 5.

RGO B{mE O & A prmE I
51, 1-|CHE5T AFHIBEH3CAIF BREAIT. Ba—20A %25 Ly JEREL TS, IR T4
KRS {0 — 2D BB SRS R B A RENOMEEE 1 — 20 A U % 25 A7 T TRRL T EAL,

REDOBE /Course Description
REBEE AEHE RERZFORKEYENANSHEAL T, FHETRCESE. BT H2CBERITZICHICE  BEANE ERERE
OME- B BE- BEVORE- WI- B [EAHFBEFAXEENTVD, COBHTR ,EE, 7LEVT—2305EEZELT
BEICHTABEENEMY ( TIXNFUPIL) EREHENABT (IO ARSI 3> ) 2RBTHEHOMR. FNSEFTENE
EREBEBIBEEZEEREET S,

In order to make a soft landing on the sustainable buildings, cities, and societies, growing out of west type materials civilization characterized by
the mass production, mass consumption, and mass waste, it is necessary and indispensable to make the environment-conscious and resources
circulation-oriented production, processing, construction, and design of materials, components, products, and buildings. The objective of this
special lecture is to make attenders to acquire the way of thinking, knowledge and skills for “Eco-materials” and “Eco-construction” in buildings,
based on various types of methods such as exercises and presentations.

HHRIE [Textbooks
=L

Not specified

SEEREEHEEICIF O) /References ( Available in the library: O )
EHEPICEERY

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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M WA et

(Structural Analysis)

HYER B 1228/ Shinnosuke FUJITA / BETH A %R (19~ ), MF #I/Masae KIDO / BEFH (> 2
/Instructor B(19~)

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFRSH#HICBIT2880 FEIMETRICHICNT SR 1 . FhEEE

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

FRES B3 b B ZEEEE
5008 - TR I | O [emmemis T, TL0THS. o TORTEIEHIL. 26T 5,
e 1 | O |[Resmennn. RN h L CERRE Bt T HRAEE5,
R I
RO - AL - B V-1

R V-2
%G B EE O B8 L crME R
%1, ~ICHIST BRIE5 B4 CBI+BEENIE. BO— 20N+ 15 hvy JERRL T AL, SR

BT O —ALAOREER. B EFUESHHICE TS EENORMEEE I -0 U 25 Ly FTHEIL TR S0,

BENOME /Course Description
BEBEVYONZFNEHZIOE1I—F0ONEE>TTRTS & 2BERTEES,
ABEHRETR , RETHEYFORS ICAVSNTVRBERNTY 7N VITOREBRIBERTHIERELEZICODVTEZ TS,
T BREBBIZIEZELAUTLT, pythonEBENZ T ) —A2A =72V —AOTAIVSIVIERBEAVT , BELLERERKRICT
OJZI200 , BERF 7OV LAZEHSOFT—HESRETHEETD,
B#EZBLUT, AVE1—-RII"EDN BV IZNREZFICA TS,

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.

HRIE /Textbooks
FHICEELEWV
Not specified.

SEEREEHEEICIF O) /References ( Available in the library: O )
FHA - AVEI—FT 12T AP - PythonlC L D BEOHAEL MEEDER- P4 RElL , BARESAE , 054

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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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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= EMBE
B EMBS R BEF A

(Advanced Building Materials)

BHER S¥ = /Koji TAKASU /| BEFHY A %R (19~ ), /MUEB %54/ Hidehiro KOYAMADA / BETFH A >
/Instructor 8 (19~)

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFRSH#HICBIT2880 FEIMETRICHICNT SR 1 . FhEEE

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

FREE AR b BhE 288

50l - TR I | @ |mstso s U sger e pomsizaT 5.

b T | @ |ttt chiEy 2aiEar rRiET — 5% & & O OHEE &I 5,

[ D | o [BECE VSRR, R SRS L. T ORARETE T
I —1

P - K - TR N2 | O |F20- 5887 2 ORI CE 2 SO B B (/T2 B RIS B .

HO:E HE C:ME AcoprihE RS EMESG
#I, I--ICeEd 22ESAHICEIT28E01E. Ba— 200U FaFhv FEEEIL TS o
MBS T - LMOFEEL, BB SR ESAHICE T AREOMEMEE 20U £ a5 L FTHERIL T4 S,

REDOME /Course Description
BEEYE  BEE, #BEME T EMEELSEBRENTVS ABR TR , ChSs0EEMBORHER)RERL , 50, BREFHZE
CEEE , JOANSEORRBEZTY , EEMBRAOFEEZZS ERCHSTELIREMBRTORENEFICODTR2 L ZBRETS . T
EER BITESEOEERBTHXEELZIEEMBIODVTEY , BICMBORESE , £E8 , JANEEESZLILLY , Ths0g
FOA 22—y S ICHERERANEEEETS.

FHEERRUTOBY TS .
- BEMBERFTILD BEMBOBHEERLABRATHBI ENRICIEETEDLSICES .

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.

Obijective
It comes to be able to understand the point of unclarification for building materials to design it.

HHRIE [Textbooks
HAZARIZETRTS .
To be announced in class

SEEREEHEEICIF O) /References ( Available in the library: O )
BRIEEZEAGEKSE- REMRFIASSSEFHI V1) — 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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= HPIRE
BEBIERS BEFH A

(Structural Design for Buildings)

BHER STUE  3Xth / Fumiya ESAKI / SEEENRERT

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFRSH#HICBIT2880 FEIMETRICHICNT SR 1 . FhEEE

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

RS AR CHITBEEN Tl BE
08 - ITAR I O |REESIEt CRT 2N - BN - TR SO TOSEISEL . BRT 5.
srhE I O |EEEEHOR - BN - TR ETT A EEEES D,
B - - &5 m
R - K - A v

e V-2
M@ W EE O:MBE A PrEE I
% 1, IR 2RSS HHICEITREENIE. BO1—20N U255 L7 FEHEEIL T RS, }E0%0

BT O —ALAOREER. B EFUESHHICE TS EENORMEEE I -0 U 25 Ly FTHEIL TR S0,

BENOME /Course Description

BAERNOEEYG. BREELCBFEIDESIICLATNAERS KBV ENEZBELERENTVS, BEBEVOMELT LM ERRIDHE

ELT, 1) REKEMOERIATZHBSCHESRENE, 2 ) KENEREREHEZEBL LRAMIFHE, 3 ) IRILF—RIREDICK

DTREMEZTMEIZIRILF—OHYEVCEI<KMEAENED. 4 ) BC6mZzBA2BEEBREYICNL TRE. BHBBEFEN R

EBENTVD, FERTRE., BEAOMEBRTEZOEBENERNAE TN ENORNEZOERNEERBLVCEELTERENIMEEZENEEIC

F)BRTEECESULRVERETEREEYICRLETHHHG IV - NEREYOMEREEZDW T2 HEB LOCWERBHEEHHAL, K

BICOLAEMERICNS L EEBNCAROBES LVHEREN SHRICEDIBETHEICL D HERINELRL N, SHEIH L VOHEHRRER

HEHIIOFREILLY), HABERBOEMICHISL LRENBEHM O A ERDLSICTS, BANICE, PEBOKHFT I V) — NEESEY

ZHICEY L, REMOBRIDEDEBVPTHESH O ES LPMESEOFEBREEHIL, 1V F—2I YT TORRNERELBEL 2

RBRICOVWTESBTS,

ZHIEEZRRF , ATOBY TS,

1) BEBERFC OV THRRHD DHRENICERL TV S,

2 ) RITOREYMERTEONBEHATES,

3 ) BRSOV ) - FEEYMOMEDMES LT RERFTONEEZBATE 3,
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) To comprehend the structural design of buildings systematically and over all.

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.

HERIE /Textbooks
EERICENETUDNTEMAT S,
Give out the supporting materials at each lecture.
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S S R
(Structural Design for Buildings)

SEEREEHEEICIE O) /References ( Available in the library: O )
BRDCEETHIXBERNT B,

Introduce the references related to lecture.

BB WA /Class schedules and Contents
1 BERFE (1) BERTORE
2 BENRFE(2) BERFOEAS
3 BERME(3) MEEEOHE
4 BERGHE (4 ) BEFEORZE
5 BERTE (5 ) MEDRRGTOZEAS
6 BERTE (6 )HHIA IV —NEEEYOMEZIRER
7 BEREE (7 )RAMHEFE
8 MBERME(8)IRILF—OHNECEIKHEHE
9 BERETE (9 ) BABSEBAT
10 EIFRCEEVOMERHE (1) MEDHOBEL REMAEEXRIEENER S
11 BIFRCEEYOMERHIE ( 2 ) REMEELREE CEBEYOKRRRA
12 MFRCEEYOMERMIE ( 3 ) BREEZLAMIEE
13 IERCEEYOMEIEE (1) MEEOBE
14 BFRCEEYOMERESE ( 2 ) MEIUSEEE
15 IER CEEYOMEIEE ( 3 ) MEREHELEI T ZE

Design method of building structures (1
Design method of building structures (2
Design method of building structures (3) Outline of seismic design standards
Design method of building structures (4) Method of structural calculation

(1) History of structural design of buildings
(2)
(3)
(4)
Design method of building structures (5) Concept of seismic secondary design
(6)
(7)
(8)

Concept of structural design of buildings

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—TV—ROBRNESEREICERTEDLSICTFHE (605 ) BB (607 ) ET>Z &,
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 . ERMBICEI2ERNSABRZEBLTHIE,

You need to review the basic knowledge on structure mechanics, and on failure and resistance mechanism of structural

members.

ZENEBZRZIEBRICERLBAERTVKHABRTHDOT , BEHELTTFEEBICEHDI N ROSND, BERBA O RX—22 VT TR
BERAIPBEOMBEEZT255E,. FEREZTEBLTHBENERTLL,

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

BERETHZEANICERRET R -HOHMBHRE I ERNERZERIIOICELLENBTOERTT. BYOREUNI EOLSBEX T TH
RENTVRHPOBEZDA P TSHEHLET,

The content of this lecture is suitable for caching on the theoretical background based on the decision to construct the architectural space actually.
Theoretical background of the seismic design methods of buildings are explained clearly.

F—7—R /Keywords
BEBERG, MBS, MEDH
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(Structural Design for Buildings)

F—J— R /Keywords
building structural design, seismic design, seismic evaluation
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EMBE

== hY. 27 —eap o~
MEBEF REFYAY
(Seismic Structure Design)
HYER WF #%1/Masae KIDO / BETH 1 %% (19~ ), BHE {EZ8 / Shinnosuke FUJITA/ BEFH (> 2
/Instructor B(19~)
BIBER B 28 {1 5 2% H RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFRSH#HICBIT2880 FEIMETRICHICNT SR 1 . FhEEE

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

FRES B3 b B ZEEEE
5008 - TR [ | O |[iiems e 2. SrrosEiEed o,
e T | O |WiEsst a7 s Eae &1 5,
R I
RO - AL - B V-1
R V-2
%G B EE O B8 L crME I
%1, ~ICHIST BRIE5 B4 CBI+BEENIE. BO— 20N+ 15 hvy JERRL T AL, S

BT O —ALAOREER. B EFUESHHICE TS EENORMEEE I -0 U 25 Ly FTHEIL TR S0,

BENOME /Course Description
FEEE . BUEBTEASTICERBICEIZ2EMNSEREERL TVS,

ABZOENGE  EEMBEOBERICAECEREROSS  BUBITC BURG  ER , EMORFICODVWTESRZETHS .

£Y, WM, WBESE  BEFHOBECODVTHATS . RIC, EUFENICLZIRPBHOEMBERECHES Z2EHBI .
R, ERERMPBEOKCSVTECEREBELETAE RSV | EEOBBEEEY RS BEEEREFAL LT , EEM , B, #lF
EBMANZEZTHEH (REORET ) DERID , REMIOEESTEICOVWTES .

FEERLE ) BEEBTOEREZERL  HEES—AVBEOBMRGNITARCL 2 EERKE LT EREERTIDL ,3) ChsE
BEX T, BREAORY , BH ORI TERLSILBRZ L, THS .

The aim of this course is to learn the basic theory, of plastic design, buckling and calculation of yield

strength and ultimate strength for structural design of steel structure.

We explain the outline of steel material, steel frames and structural design.

Calculation method for plastic collapse loads of beams and frames by using the plastic analysis are acquired.

We treat the buckling problems which must be considered. After you learn the buckling theory,

you learn the calculation method of yield strength and ultimate strength of compression members,

flexural members and beam-columns.

The attainment targets are : 1) understanding the theory of plastic analysis and acquiring ability to design the simple frame subjected to vertical
and horizontal load, 2) understanding the buckling phenomena and theory, 3) acquiring ability to design the beam or the beam-column in buildings.

HBE /Textbooks
EREEE - TOEREHET - HLEB/ REX—R
Steel Structure -theory and design- by Kazuo INOUE and Keiichiro Suita
Documents will be distributed in class
REAEORBETIRIIFRE ZHES/HFHI
Virtual work and energy principles for trusses, beams and frames

SEEREEHEEICIF O) /References ( Available in the library: O )
BEKEEE WHTIEE
HEREFHER BEMNERE
B EIM & BE -EEEERET - THeodre V. Galambos & , 84K L |, AEXHHER
BEBEYORFHS*RCx K] BEBERMMARS &

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
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(Seismic Structure Design)

Al
o
E

BB WA /Class schedules and Contents

1 HAXVA, @, BEEE

2 MWERTZOME

3 HABHESHE , REKEMHGHE

4 WHMOBRREH , 2BHT-—XUN ZT0 1 (FREEZFOME , &K R )
5 2BHTE-—XURETN2 (£BHT—AVNIRETHIOE)
6 HFMBRCPRS— X 0BHHEE

7 BEMEREOEE

8 EMBEFREOEZ

9 BE—HoO®FEE To1 (EEBTERE)

10 B—HOTFERE 02 (FFREER)

11 EREEb&AE

12 g BB

13 MHESE

14 FEfEM & T

15 HORET

1 Guidance. Steel materials and steel frame.

2 Outline of seismic design in Japan

3 allowable stress design and horizontal load-carrying capacity

4 yield condition of steel. Full plastic moment 1 (axial symmetrical section and composite beam)
5 Full plastic moment 2 (effect of axial load on full plastic moment)
6 Plastic collapse of bending members and frames

7 Proposition of plastic collapse

8 Calculation methods of plastic collapse load 1(frames)

©

Flexural buckling of a member 1 (elastic buckling)
10 Flexural buckling of a member 2 (inelastic buckling)
11 Buckling deflection method

12 Column bracing

13 Lateral buckling

14 Compression members and bending members

15 Beam-column design

RAESHM D H3E  /Assessment Method
LR—NZENHEE 100%

Assignments 100%

Ep- ERZFEDORNE /Preparation and Review
() BERRAETICFRETS L BERTREETZTS L.
Preparation and review are necessary.
BiELDEE /Remarks
RHBE=EZRSIDL .
BEEBAVE—VI YT TRERFIHOMBEZZT25EE. FBREZE LU THBIENEFTLLY,
BEIZEBIIBTTE<ZE .
WoBD , BEHESFER , BEAR, RINLEROERN K LARILFIBETHS .
Bring a scientific calculator.
It is desirable for students to take this course when they take the Architectural Internship and study at structural design
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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wrIRA
RIBRIES AT LW BETHAY

(Building Facilities Systems)

HYER Z# EKH/ Shintaro ANDO / BEFH A1 %R (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

FiES A CHITEEED ZEBE
KOG - ITRE I A |BEEERRO & W RV TR ISR T 2.
Frag I @ |BHENR CRRET REEEHHET — 2 L DA MEERICNITR,
BB - Y - /IR il O |[ERTESNIERETIIE THRET S7cbORENESISHI TS,
TR -1 | & |[fEEDz 20— 813y, SREEERAT DRENERIST &,
F—2 | O |HEH - E5T ORI CE DL EHREOS L EREINT ARIERER TA24L 3157 2.

@B E O:ME A: PREE
%1, [-|CHET IS A5 1T AT, BI—R0NY+25 L7y JREEIL T RS,
ST A L — RLIAORET. BIE SRR BHIC S RESHOMEAES 1— 20N Y F25 Ly TEREL T4 8L,

IRERR L AT LER

REDOHE /Course Description
SHRBEBODTVREIRLNF—LERREEZ L), BERE RENOBEAZNRELEFHIILF— AIRILF—EMCOVTENT
B, 58I, ChSOEMODEBEAMBREZFTRAITZLONI I AL -3 EMCODVWTENL, BEEBEZTS, BERIRNVIVICKZBUEFEER
BAPRLERD,
[zEB#&]
1TEIRLF—HEMOMETRACHERIIZTSLHICKXEZRELEELEBTS
2RE AT LR FEERICOTS,

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 skill for performance prediction and analysis of energy saving technology.
2.Learn the verification method of building facility system.

HBE /Textbooks
L (EREM )/ Not specified

SEEREEREICIE O) [References ( Available in the library: O )
BEPICEEMBN TS/ Wil be introduced during the lecture appropriately
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BIERHS AT LR s

(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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B BHIFLY

(Theories of Urban and Building Energy Systems)

HYER & &/ Weijun GAO / BEFH A %R (19~ ), L ZB/ Hidetoshi NAKAGAMI / EE Eh:EETR
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

RS 2151 HREN 2B
£ - IR I | © |[aibril e A S R T 5,
o~ I | &[5 T ot AT AR £ - AR S 115,
BE - BB EE I | © [FECEAN R e TRET AT 0D T L £ 2 A AR5,
e W—1 | O [MErazacr—a %iahy. REERAT BENEIET 5,
N—2 | O |5 50 S O R S0 -SR0S SHE (T AR ER T A4 517 &,
;?;?iﬁﬁmgéiﬁﬁﬁf;iiﬁéﬁﬁm\53—R®hu¢:5h7wj%$%bf<ﬁéuo B HmIALF R

HERT Y O —ALMORER. #ESPRESAHICEI TAEENORMEEE - A0N Y Fa S LYy FTHEEL T S,

REDOHE /Course Description

BT, AO, BF0ED. ER IXILF—OEBEEZICHALTE, KA ICSVTHBBICZTOEFTHFERFLTHY., BHoFF 1>
EEER. BETE. BESOURB L > THIO T, BRUAEEERELAEERNTD N THEE LD, ARETR. ITXILF—HELH
DEHOLHFIA- BEREE BEFFFICOVTHENL, TERNEERE BHIIIILF—ATLAZRLUD, T, BE- FHoIx/)L¥—#
BOBYFIIOVWT, IRILF—OFERBEZIML, BIRILF—, EFHE HEecEd, EERVRERLHZOHL,SHRTD L
ZBHNET S,
HBHEIXLF—ICHITIRRNEEMNEBEZEE TR, BT IIIILF—ICHETIREEHEETLHIHEEFICOTD, RETEShI-HEE
EHATRETAILOORBIEFICONID, EECDAI1Z7r—232 2R3N ), REZMRITDELEBETD. B BREEORMLIC
BV EEEORVENEZER T2 REBZ/FTHELIICTS

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.

HRBE /Textbooks
IXRIILF—ICHTB1TE T L — LD —72/A Framework for Action on Energy

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

BEPICEEBN TS, /will be introduced during the lecture appropriately.
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o HHIKILFT— REFFA

(Theories of Urban and Building Energy Systems)

BB WA /Class schedules and Contents
1 B
2 IXRILF—: EBEEEHRE
3 IXRILF¥F—E&K
4 IXRILF—ELRBE
5 IXILF—EYoziEH
6 IXRILF—CLEXE
7 IxILF—3E
8 BEIXILF—
9 SHEEMZCABBIEIMN
10 IXRILF—EXE
"M IRILF—ANOT7IOEA
12 ITRILF—NDOHE
13 BRIXILF—H—ER
14 IRILF—TBHOTL—LD—7
15 TRILF—0FREG

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
10 Energy and Transport

11 Eneryg Accessibility

12 Addressing the Challenges in Energy
13 Modern Energy Services

14 Frameworks of Energy for Action

15 Future of Energy

RIEFFM DA%  /Assessment Method
L 7/R— K/Report 40% BEBLKR— NOFEBEEFR T, /In each lecture, one subject will be presented.
R /Theme 40% REE2[E/Twice
FR/Presentation 20% 33 1El/Once

O N OO WN =

©

EH- ERFEBEOHAZAR /Preparation and Review
BEBLLAR—POREZRL. ROBETRRLEY, BRLEVTZLSCREZEDDOT, SHOERIVETHS,
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.

BELDEE /Remarks
COBRXIEFTORFBMEE>T, BRLEY, XBERELLZYTZIOT, XEFEOREIEHLETHS,
English material will be used. Students need to translate or present in English.

BHEN,SOAYE— /Message from the Instructor

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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EEKRORETY A VKR wxsr >

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFRSH#HICBIT2880 FEIMETRICHICNT SR 1 . FhEEE

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

FRES B3 b B ZEEEE
5008 - TR I | O |[ElmErv( BT HEET 1 AT AR S PO EET 5,
e 1 | @ |[BEist ol E e aaE s S B,
R I
RO - AL - B V-1

T V-2

%G B EE O BE A vrEE e
K1, 1 MY BAHES I CBIT BEENIE. Ba— 20N U425 47w FEREEL T S, B EHDTRT T A
KT O LMD, BB PSS ST AAEhOMEMAEB 1 — A0 U+ 25 1~ v I CHIEL T 728 1,

BENOME /Course Description
AEZROM¥ TR, T KBRFFECALT, FEOBE. EXFE., FEEHREREFE. —RELTBREENICHS T2BSRBETRR
FHE, SRECHEFTEICOVTHERNICEBRL, FLIFREOI I 1AL —YaVFE2EBIHEHNIEARETH D, ¥ T, HREH
EICELT, RZEEOMMetE,. BR- A5, 8L BACODVTHERL, BBEHEI1L—2300REERT. HEARFARETE
NDHBEFENBRTH 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.

HRIE [Textbooks
BEERENERF T 5.
To be distributed some lecture document appropriately
SEEZREE®EICIF O) /References ( Available in the library: O )
BEBNT S,
Will be introduced during the lecture appropriately
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FEXDRIRTY A 45

(Advanced Architectural Acoustics and Lighting Design)

RESTE- WA /Class
1HA4H R

schedules and Contents

2EAFEFE()  FTEER. EORORE
3ENFEFE(Q2) : REFHE
4 ERFEFEQS) : FESH

5 & B

(1) : FEHH
5 ) B O®R
) RERETE

8 - |MERAE() : STEBEE. KR, XERFEFHE
9% RIEFATE(2) : RIREFTE., WARBHE

10 6 BERFFTEQ)  RIRWPLAKEF, FREFM
1M RBFEIIL—32(1) : REHH

12 BHAFESZ1L—>32(2
13 BBAFEZ1L—>3>
14 BHAFEIZ1L—>3> ¢4

15 EEFRERK EFT

1 Guidance

MREE DR

TLEER

(2):
(3) : XiF- RAREDEE
4):

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) /
6 Acoustical design (2) /

7 Acoustical design (3) / calculation of reverberation time

explaining of subjects
design of room shape

8 Visual environmental planning (1) / goal, lighting source, light planning
9 Visual environmental planning (2) / visual planning, lighting equipments

10 Visual environmental planning (3) / environmental lighting and lighting pollution, estimate and assessment

11 Lighting simulation (1) / explaining of subject

12 Lighting simulation (2) / study on subjective space

13 Lighting simulation (3) / selecting of lighting source and equipments
14 Lighting simulation (4) / preparing for presentation

15 Presentation

RAESHM D H3E  /Assessment Method

HEHRFTRE 50%
SREART B FREE 50%

Work on acoustical design 50%
Work on lighting design 50%

Ehl- BRZBORE
EEETh-E#EOTFEL

Students are encouraged to make a preparation and a review for the lecture.

/Preparation and Review
. BEXRNBOEBETS L.

Bi&LDEE /Remarks

ERBEPHARECHIZEMLAIITOELRSBEZEE . ERLTHIE,
It is necessary to confirm and understand the basic matter at the department level about the acoustics and the lighting.

BHEASOXAY -

/Message from the Instructor
BRTEICHSIIP2FEHRICEIZIREREEREOBEICODVTTHER- BHIIEHDI &,
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—J— R /Keywords
BEZTE RBAE

Architectural Acoustics, Lighting Planning
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ZMRA
B ERORET YA BH ans

(Advanced Thermal and Air Environmental Design)

HYER BE EZ/YUjiRYU/BEFHAZR (19~ ), F#HE —3F/Kazuhide ITO/ FEEEEL

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFRSH#HICBIT2880 FEIMETRICHICNT SR 1 . FhEEE

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

SRS BEI5 1T B FEEE
£l - TR [ | & |EERO TR R RS = X4l T AT T 5.
e 1 | © [BBRRUTRERE ST AR ERORIBRE - T M AR eI,
[Egp— I | O [ER%E0 T8 NS oRaE T 2O EZ. M NE ST 5.

I —1
BAL - AL - A v o | A |PERRUTRREIBUEL B BREOLBIE Th5EEE - 20T DRMEOREEII LT

a5,

G B{HE O M8 L prHE S
1, 1R ARSI HITBEAIE. Ha—2DH Y %15 hvy FERERL T &, REERORRT S 1 AFH

HEET Y O - ALAOREIL. BB EFAESHHICE FAEENOREES I -20h UL a5 L TTHEIL TS,

REDOME /Course Description
AERE  BREZEAACSTIVEEROSESHICALZEZRICEAL , ThSOYENERROERE  RETHOEGENZERERFXAHZ
ALICEHTZEMABROBEEENELTVS, BREZE , ERBREFEIEHT S,
AEEOIEERERZ. EROARERVEZRREOSEL/ DOREKOAREZERLAATES L. EERETFHAOAOSANEZICOTS
CETHB,

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 Ito will give lectures on thermal and air environment, respectively.

The goals of this course are to obtain advanced and cutting-edge knowledge of the thermal and air environment of architecture, and to acquire the
ability to apply it to architectural design.

HBE /Textbooks

BE7UYNEBRNGT S,

Some printed materials are distrebuted in the class.
SEEZREE®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
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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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EMMA
BEIVIZTIDITZ9T4A Spaab

(Architectural Engineering Practice)

BHER & {E&/ Weijun GAO /| BETHA V%R (19~ ), 8 AZ/VYUjiRYU/BEFH A 2R (19~ )
/Instructor BY  ET/Koji TAKASU / BETFH A ¥R (19~ ), BF % / Yasuyuki SHIRAISHI / BEFH 1 > %
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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI—R, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

RS 2151 HREN 2B
£ - 122 T | O |@mcy sRr T EIEaT 5,
o~ T | & 125y AERERE R AR SIHI1 5,
BE - BB EE I | © [REMUELCEICL- (RREEEO0EE. HEHES 5,
e W—1 | ® [WErazacr—a %iahy. REERAT BENEIET 5,
N—2 | © [ 50 S ORI R S0 - (SIBEOE L SH E (T AR ER T A4 5107 &,
;?;?iﬁﬁmgéiﬁﬁﬁf;iiﬁéﬁﬁm\53—R®hu¢:5h7wj%$%bf<ﬁéuo BRL V=7 TIZITAA

HERT Y O —ALMORER. #ESPRESAHICEI TAEENORMEEE - A0N Y Fa S LYy FTHEEL T S,

REDOHE /Course Description
BREOEESE , BEHRNT B, MAIZ RERMBIATLABERREIDOZT7VIJ0FBHICHVT , L ERNTESREEZREL
, FEICHT B XMAE , FHRINE ,BEE , BFRORKR- HREBLT, NANEREBERREIOERZERD ., FHIEEEEIFICS T
BEEHN RAEHNERECBAOTF—LZHEAL TR EX, ZHEXEF, ZECCCEBOEMAIFONMICETIHRREERETS. &
B, AREF—MEELEERENRNETH S,
AREOEZEEERF. EENZE, REZHORME, 28R, EIXNF S0P SOESERERNEICXERERNELIEZREBITR L
CIN=TO=OILBVTHEELEB AL TEVLARILTRELEFLDD LN TE, VWS LEYT—2a VNI E2EETDIETH D,

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.

HRIE [Textbooks
$ICHBEL &V, /No text is required for this course.

SEZREE®EICIE O) /References ( Available in the library: O )
BEDPBEHEIETT S, /Tobe 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
BB ERESN 10%
EBHRESE 20%
TLEYT—>3> 70%
Participation 10%
Reports 20%
Presentation 70%

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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EMBE

CEREREHHTYA a2

(Low Carbon Architecture and Urban Design)

HYER 8@ 5%/ Hiroatsu FUKUDA | BEEFH A V%R (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

EERTIRSNA MEUHESAHICE TR0 CEEMETRICRICHITR8ED | . FIEEE

/ Competence Defined in “Dieloma Palicy” (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

RS DT AR HEOE

S - TR I | O |(Ess(ts BisL /R Uait e =R T SE S S B 2157 5.
HhE I | & [Ersiesat e EEH T — YRR T ORT ARSI 5,

) [E5 L% B1EL 1 RRE OB - b A ERE B BEE S TRL. FRLRRT Ao Lol y. A%
BE w28 T 1@ [ 40 #nesiciire.
e m N—1 | O [BAOEmEas,. FETTenos ooty EREVs T Bl rE L P ETo,
L - =gk - RelE

V-2 | O [BHBEREs AL, REE B O RHEAOEBIEEIRET o,

O BHE O ME A rrmE _ .
%1, 1 RS ARSI C B BRENIE. Ba— 200 %25 hvy FEREL T LS, xR > { ik

HEEET Y L O-ALIAOEEIL. BB CFESAHICBITORENOMEEFE - A0N U F 2 S Lvw TTHEERL TS,

BENOME /Course Description
¥, BEREREROSHIMR, 2FEF. BREFVODVEERZEBHICHADZIBHHARZTV. BEERFPHT IO 095 T, £
DESICHGTHTEREAFEORINITONTVI N 2ER TS, ERAFRTRBILERBIZ LT TEL, BHRTCEHERLATREICER
TRENDEREES,
AEZOEERG. BHHAEZEL., BRELALZREITZLHOOEENRT. HHTEORRNABREZEICBETZETHD,

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.

The goal of this lecture is to acquire practical knowledge of architectural design and city planning to realize a low-carbon society through case
studies.

HRIE  /Textbooks

B/ICEL
none

SEEREEHEEICIF 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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_ - ~ mmme
oS & REMT BE XFATRE

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

SRS A D 51T BRED 3iZBE
KO - TR I @ |{FBRRHTICRIY 2 BEHOED VB B EI55T 2.
HRE I O |IESRREITEIEEES - X 5« PAIEY AT LOBEHIEAT 51 L0 TE B,
B -y - 7R I | A |IESHICRET 2B EERL. TOMEEETT JLNTED,
BEC - BEAR - REE N | O |{SSRRICRIT 2508 E RS, 3L ETERART BRENES O,

@M EhE O:BE A prE P
%1, [-ICHET APMHEsAIISITEENIT. BI—200 U235 L7y FERIL T RS, 57T
RIS - X T 4 FAIED— RLISOSEIT, BB SRS A BT AR ORME EE I — 20N U F a5 Lv oy T TRl (L e EL,

BENOME /Course Description
FADEIWESORE | B | GREEOQBIZEEBEL TAVShZ2ERNEESHTERROTILIVAALR, EEEL2REREERITITVLS
o AEEEF, T-UITROEBENSHES., JOV IR (HRIVAOER ERDPHT ). VJI—T7L Y NERE, HEBICLKDZAN-RAEX
B OREZ1-FILRYNDI—V% EEHENCEIDRENENBEES,

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.

(2B E]

1) 7—UIZROBEBARY NLOBEKREHRATE S,

2) ZFEEBEBEABICB I 2EHECOBERN SHHATE D,
) BELEMETOTISIVI &> TRETES,

[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
#ICEL
No textbook
SEEREEFEEICIE O) /References ( Available in the library: O )

RIULF AT« THEMOEEDCT (BRI Y 1 EH ) AP, CQHEiRit
Wavelets and Filter Banks. Wellesley-Cambridge Press
A Wavelet Tour of Signal Processing, Third Edition, Academic Press
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_ - ~ mmme
oS & REMT BE XFATRE

(Signal Analysis)

BB WA /Class schedules and Contents
1. A48 R

2. EMESABOEE (7—VILH])
3LERK BEXEER
4.70v Y% (DFT- DCT)

5. 70y V% (PCA: B )

6. 70vY VZE# (PCA : i5A)

7. 7OV 0TMETAIINEN Y DBER
8.20EI7ANERNVY ,JI—T Ly NE#H
9. AN—AHE1L

10. HEFY

1. 788

12.RB-1—FIxY hD—0 (BR)
13.REZ1—FIIRY ND—7 (ISH)
14. S 7E50E

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
BERH ERESABZZEEL VR EERRBELTERETS,.
Basic knowledge of linear algebra and signal processing is required, such as Fourier transform, FIR/IIR filters, convolution.

7O7 22T EMATLABTITS,
MATLAB is used for programming exercise.

AREFEBDT A 7EIE ( Microsoft Teams, Zoom% ) £l EF A A>T REE ( Microsoft StreamZ £ L = RESE A EZEHBE OES
) &> TEET B,

RO TEBROZBEERL.

- LEROBEREY —IL ( Microsoft Teams, Zoom ) A EATE 2 }RIK
- MATLABA' A TZ 2RE

EFELTVB L EMREHET S,

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)
- MATLAB software
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_ - ~ mmme
oS & REMT BE XFATRE

(Signal Analysis)

HYENSOXYHE— [Message from the Instructor
BIEEMBRAZVEY, EE OS5I J0MEEEUCTEBNICFEZEHNL., BREEROTELL,
FEABETERSNBNELZIRESZHICBEL TRSEEILXTLEEESBE LV,

Conceptual mathematical discussions will often appear in the course. For deep comprehension, students are expected to do a lot of practice
exercises and MATLAB programming. Those who want to study further contents, please see the references.
F—"— R /Keywords

EERE, AN—RAT7ANEN Y, JI—TLY K
Signal processing, Filter banks, Wavelet
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EMBE

ofR B 15 AL IE BE XT 1 FRE

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

$038: - 3289 1 | @ [memsnmcpey 2 BionD USl Bon T8 5.
A I | O [eemmuemiatema - 47« 70 27 LOWEI AT 52 £ H TR S,
B - 17 - TR I | & [Eessne s of@eEkl. TORREERT C LN TR 2,
BIL - AN A V| O |memmnn ey simER0. U LGIREMET SEMED D,

XO BHE O B8 4 rrHE ,
S 1, 1 CHITT A2AES B4 1T BEENIE. BO— 20N a5 Lvy JERIL TS, TR
KBS - 4 F 4 PAERO— ALADTEL, BB SRS B BT BRSNS I — 200 U F 25 Avy T TR0 T4 IEET,

BENOME /Course Description
ABORERICETIMBETERBICREMEEZRRETILOOMBICEALT , BIEOREY VERE<SES . BEFHBRLLTITS . TR
THEANEZEZEICHYEZRD , IREZBELTES VY, THICBLTLETHRTS .
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.

FEBRREUTOERYTHS .
- BREBBICBEIZIREOMRBOZEML , HHATI N TES .
The goal is that all students understand the recent trends in research on human vision and image processing and explain about them cleary.

HBE /Textbooks
BE TRELE, (RBIFEBXT 1 TER5 2004 )
BE O E1—2ED 3>, (BRBERXT 1 TE45 2006 )
BE THICTEDAZ 3D (BREERAT A TELFE 2011)
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

SEEREEREICIE O) [References ( Available in the library: O )
PEE TEEEOHE- RARIODMEHEL (REBEBRXT 1 7FEL52007/12)
Perception and Cognition of Car-Drivers, The Journal of the ITE, Dec., 2007
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(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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EFIRA
oE{GinIE BE X7 4 TRE

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

RO - ITRE I & |ESMIE CRAT S ERRRER B FREE IS5 T £,

frRE I O | EENIEEIEIERAE - A T PHIEL AT LADBFHICHAT Al L0 TE A,
B - YR - KIR il A | EHEAIE CRAT SERERECRL. TORREETT JETES,

RAL - =i BE v O |Engn3E T S ERG, WUV ENERRET 288 T 2,

e BE O:RE A PriE (&I
B, I lCRST 2R RS AFICEITARENIE. B —200h U F a5 L7 FHRHEIL TS, =
HOR(E - AT o PHIED-ZLIAMEL L. BB PRSI ARENOER EE I - A0 U F 2 S Ly TTHIL TLIEE Ly,

BENOME /Course Description
BBRETRNNFAFAT AVFJL—2320b0EGAE, EEAEBRVIVEI—-ZEMIOVWTES, BEOBZERE, 71ILXV
VY. SOERBEMNSEFRZARKBEETFCVI2EKEREMNETEEET S,
FEBEEUTOBEY THB,
- ESLE BHRABICHESBRFEONBZFICONS
- BRLBICETIERABRVUEMNARESET S,
- ESLREBEOERENNES
- BENT7O0-F2AVECERLEOERE
- TILAVAXLREREHOESB

Objectives 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.

HRBE /Textbooks
#%ICBL n/a

SEZEREEHEEICIF O) /References ( Available in the library: O )
ENTEDABMATLAB-EIE AY =)L T v U ERAE
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(Image Processing)

BB WA /Class schedules and Contents

1 i

2 BEABOER

3 BROER

4 EEREQOER (DFT, 427U, AD- DAZH )
5 F4IRINTAIINEDOEE

6 ERLEQCER (71)L%)

7 74 20OTHRER

8 BNAFEEZAVLEGLE

9 O TS

10 MBECICED <EHRRE (L2ERMLIC &2 EHET)
1M 709222 0&E

12 NBBLICES<EBLE (L1EALIC & 2 ERET)
13 7O 0EE

14 HEES

15 F&d

Introduction

First course in linear algebra

First course in Probability theory

First course in Signal processing (DFT, sampling theory, ADC)
Review on digital filters

Fundamental image processing (filters)

Matrix representation by using matrices

Image processing based on least squares method
Programming exercise

O N OO WN =

©

10 Image processing based on convex optimization (Image Restoration by L2 regularization)

11 Programming exercise

12 Image processing based on convex optimization (Image Restoration by L1 regularization)

13 Programming exercise
14 Final exercise
15 Review

RAESHM D H3E  /Assessment Method

L7/R—K~60% Assignments60%
REILCHTHREX. 5IWSINE 40% Discussion 40%

ER- BRZBOANAE  /Preparation and Review
BEPICTRIENZREICER - BSREFEFETS &,

Students are supposed to conduct preparation and review based on the materials shown during class.

BiEEDEE /Remarks

7092322 EMATLABE CTITS We use C and MATLAB for programming exercise

BRETRRIBMATLABZ AT T AL DVWTREBERBENMCEBTS L

Students are supposed to learn MATLAB program given in the lecture by themselves after the class.

BEBHICRSLBRICSNID L, BERACREZLL., 5OBERRLTESS,

BfE

EMBE
- XFA TR

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

BENTTO-FZAVEEGLECERZZS, BHRAEBZEMELBZVELELCELHICBINATHD,

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
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EMBE

V78 3dAvEA—FT12YT BE XFATmE
(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIIoND FPRESHHICHITLEEN (FEMETRICHICMTL8E0) 1 . FEBE

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

SPHHES A1 51T BhE L
1008 - 268 I | @ [Vohavea—7 (07 s RENmR ORI RIBE ST 5.
e I [ o [vorarta—s o ypmemey 2T LOM AT A EHTE S,
B% - ¥l - 7R I [ & [v7FavEa—74 5107 2RBEERL. TORREETT D LN TS,
R - K- V|0 [V7ravta-s o Ioad aamE R0, FLLBINERRT BBHES 2,

ME < BHE O BRE A PYEE
# 1, I ISHIET SRS ARICSIT28E013. Ba—200 U a5 L7y JEHIIL TS0,
HEFIFEALIADEEL, BE SRS A CBI T OENOREEREE - A0N U £ a5 L7y FTHEIL TS,

VI baAwEa—F 40

REDOBE /Course Description
FLOVERLESRE L TCIREROTVAY 7RIV E1I—F A VI BRTHBZ1—FLEY ND—20, 77 IAS AT L, BENTLI
DALIZODWTHEHRETS, cNSOREMBENZE RELTEBSNEENTHY, HESEZES  BEAThDEICE2TEITEITENLE
MCHE2TVWL, BERETR., CO3ID0EM. BICLZ1—-FIRY NIV ZZBROBAGERZABN SEE TS, 3D2OEMOBHELER
LWERASEERZEML, BEOERCFEEHICOWB L 2EEREET 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

SEZEREEFHEEICIE Q) /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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V78 3B —FT1>20 BE- X571 TaE

(Soft Computing)

BB WA /Class schedules and Contents
1 £YH S ZA EHA

2 TP/ BRER

3TF7POAHRIATA

4 BEHTILIAVXA

5 Z1—JLxYND—00&K () [KeZ2—0OYFEFI)]
6 Z1—JLRYNI—O0BK () [ZEN—t7 O]

7 Z1—JLRYRNI=U0FF () IN—t7~NAOVEE]

8 Z1—F)LXY NT—UD%E () [BPEBETILIVXAM]

©

T1-SLERY RI—I0%E () [BPEETILIUZALR)]
10 RBFRY RDJ—9 &HR—KMRIEZ—TID >

1 F4—75—22% (1) [CNN]

12 F4—75—=>% (I) [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

RIEFFM D FEE  /Assessment Method
BEOFBEADEY & / Attitude of participation 15%
T8 8 / Homework 15%
L 7R— K / Report 20%
B #& 5B / Final examination 50%
Ep- ERZFEDORNE /Preparation and Review
BEREOCHICEEONBZETFEL.,. BREOZICBEHBZETV. REOARTERETSZ &,
It is required to preview before each class, and review and practice after each class.
B LDEE /Remarks
RN INUY OZARE, HOOEREELBL VDL,
It is desirable to have good knowledge of vector and matrix algebra, as well as differentiation.
BYEEASOXYE— /Message from the Instructor
PLHBZEOEVREILCLEZOTERLTZHEITD L,
It will be a little difficult class, so concentrate on taking it.
F—"— R /Keywords
Z1-JNRYRND=D. TPIA AT A, BEHTILI X L/Neural network, Fuzzy system, Genetic algorithm
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(Network Architecture)

BHER HH &=/ Hiroyuki KOGA / B8 AT AITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

RO - ITRE I @& |y P07 —FFIOF ¢ | T 2R R U B PR EER T 5.

frRE I O |Fy P97 T OF S EINEERASS - # T 0 VIR AT LDGEFICICRAT A2 8 TES,
B - YR - KIR il A |Gy FI=OF—FTFTOF |7 AFEETRL,. TORARETT & TE S,

RAL - =i BE v O |y =07 =3 F 0T ¢ ICRAT HFGEEIRGD. WL OERERET 2B TE L D,

HE: B EE O:PLE A: POEE G b HF—EE T
501, 1| CHE BEAHRS HECBITBRENIT, BO—2A0A Y25 47y FEREL TS, " T
$BIE - 7 ¢ TIEED—ALPMNDSEIL, B LRSS I CHI T ARENORENES I — AN 25 Lvy O CBRL (L 2L,

BENOME /Course Description
A=Y MR EDRBBEEICHAETNDZRY ND—VOBMEBEZT —FTI0F YOBRANSHERMICES . &I, TV ND—U HIEEMN
ICEREYT , BETT/ILPEEZORIL , BEHESEEICOVTHEHRTS . E8IC, KERRY ND—OF7—FFTI0F v XY ND—07
OJZ3I20%0MY EFTEBERS , XY ND— VL CHBEABRIATLAERNTESHNINDBEBSEBELTS .

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.

[2EB&]

CRYND=OT—FTUOFvICHTREMNBEAREARNA DOBENCHIIOITVS .

CRYRND=OT—FFIOFFIIOVT , RAENICBEL THEREEZRRL , EFNRBASADOEX PHMEZRENICRRID AN TE
3.

CRYRND=IT—FTIOFTAQOBELEF Y UTERERERT , FLLEFORRCATTRYECERZELTVS .

[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.

HRIE  /Textbooks

Lecture materials

SEEZREE®EICIE O) /References ( Available in the library: O )
FrRkU1—- s BRYNDLE , ABSR TO0E1—2%Y ND—%, BIEBPH# , 20035

Andrew S. Tanenbaum, Computer Networks, Prentice Hall, 2002.

85/ 104



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

BfE

FECHAZATVWAIAVELI—2ZXY ND—VOBEREEZZY ND—070OJZ3I270hBREEL TRSEHELTHLL .

| 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

85/ 104
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o EIRE BE X7 TRE

(Mobile Communications 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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

RO - ITRE I @ |HEEmBE CRAT S ERrRER B FREE SIS T £,
frRE I O (FEREEENETREDEAE - # T « TREY AT A0S ICRT S &0 THE L,
B - YR - KIR il A |FEEME(SI CRAT £FRERECRL.. TORREETT JETES,

I

RAL - =i BE O (FEnd{s M I ERG, HLLEERRET 288 T 2,
e BE O:RE A PriE BEALE
B, I lCRST 2R RS AFICEITARENIE. B —200h U F a5 L7 FHRHEIL TS, e

HOR(E - AT o PHIED-ZLIAMEL L. BB PRSI ARENOER EE I - A0 U F 2 S Ly TTHIL TLIEE Ly,

BENOME /Course Description
ASKXPPSKBZ EDRERNET 7 NBEARNOEFARES LR RFUBEOERERICOVTEBLLE  BEERERPEREEZRBLT
BEHEREREOREPHERSEZERTD, AXIEHOBEREMN , HLVPIUREZAVEITSPERAL-F HKiTZ28ET .
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.

EPe 4=k =)
- BEERFICHIZBLAVEMNTZAREARNA DBRENCEICOTTVS,
- Students acquire a wide range of specialized knowledge about mobile communications in a systematic and comprehensive manner.

HRBE /Textbooks
TEEARNL FibHit (1~4E)

TCommunications systems_ for undergraduate student
PSR- Bl & 85t BB HmERAE (11 ~140 )

TMillimeter-wave radar systems and applications

SEZEREEHEEICIF O) /References ( Available in the library: O )
N 9- 4N A ER (1~138E)

Privately Power-Point presentation materials
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o EIRE BE X7 TRE

(Mobile Communications 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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(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

RO - ITRE I @ |[§%R &S DR BT SRR Ul R 55T 5.

frRE I O (1R & IS OISR E TRIHES - # T « 7THIEL 27 LOERsH CIEAT & 2 &0 TE &,
B - YR - KIR il A TR ORI CHITSFERERNRL . TOEAEETT L TE L,

RAL - =i BE v O R &S OISR T S0 ERD, AL VW EINEFRRT 2B8EL 2.

O ME O-BhE A pefiE ERE S
1, I-ICRd 2FMESAHICHITEEE0I3, B — 200U F 1547w FEEIL T REL, G
HORE - AT 4 PRS- LIADES T, BE RS AHICEI TR NOMENEE - A0 F oS hv e TTHEL T4,

BENOME /Course Description
TADRINBEBROBEPLREOBICEUSBRYICTLT, TOREPITEZENELTHSZAVR LR, BEPRBEOFELOERPED
MELZRZI-ONEELFRTHD, T, WRLZENETIBEBRRFSHLEERZZHELO—DOTHD, COXSBHSILEFRILL 2B
WERIOVT, EREBIRBFLEDETES, BREGHTR. REFZAVTRESATAIRSOXRMZIERREETS,
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

sZEREEFEEICIE O) /References ( Available in the library: O )
OEJl- £&- SHE THSEHR, EBEFEREFS*S 1973F
OS#FZH T/RE5EHR. BTHEHRBERFEHFS 1990F
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(Information and Communication Theory)

RESTE- WA  /Class schedules and Contents
1 14X A
2 RBEF0ER
3 AR
4 HEORERL
5 BOELBRT
6 BELELBRTS O M E
7 BEOLH OELELHERY
8 BSNLHNELEKRS
9 I5A
101EHEL T MOE—
11 BEHRRFSL
12 BERFESIL
13 WEIRFS
14 BEHAKFFS
15FED
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 Cyclic codes
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,

BfE

EMBE
- XFA TR

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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EMBE

O/\"Q—)%?‘Eﬁmﬁﬁ BE XT4ThE

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

$038: - 3289 1| @ [i2—2mopad 2 Besoa D USl B e 1557 5.
A O o - BmEivEISIRAIE - X 7 « TABE 7 LOBEH EET 5 EH TR B,
B - 17 - TR A o - RERI ST ARFEERL . TORREERT DL TE B,

=2 85| =

RAL. - BEAK - HEE O |18 — AT AT A E RS, WL R RERT AEME L D,
M@ PHE O:MEE Ac: prEE [TYS—
W1, I |CHET 2RSS AICHITAEENIE. BO— 200 UF25 hvy FEHEIL T RS, Buoaseily
HOE1E - # T 4 PAEE T - RLIADEE T, BB SRR A T BT AN OEEEEE - 20N S aS LT T AL T4 fEal,

BENOME /Course Description
NE—>BREMH T EOBLAMECEDES CHASTNTUBACOVTERT B LEBEEL , NE—> BREHERAL L EHR
BEMP L FREBEMEOEREREICOVTEETS .  BROFER , NZ—RBBECHIZERNET7O-FIIOVTEETS . £
i NE—RBEMERNAL CEFREBEMN , XERBENOEFNFERCOVTERTR LD, BEF , NZ—UREBEMTOF®HREF
AVTFTABANOBAFNEL TEREENTVANAAXNY Y VRIAEMICOVTERERDS .

[2ZEBE]

- NE—URBCEISERANBRCEMANRZEETS .

- NE—URRCETIFREERRL , TOBREERIENTES .

- NE—URBEBANOBELERSHET , HLLVENEZRRITZ2EREZALTLS .

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

HRIE  /Textbooks
BICEEEY  BROXEERNEERFTS .

To be distributed in class

SEZREE®EICIE O) /References ( Available in the library: O )
EEDCEEBRNTS .

To be announced in class
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O/\"Q—)%’&?ﬁ%ﬁﬁﬁﬁ BE XT4ThE

(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 RAKREERI (Eﬁ&ﬁkﬂ?%%ﬂlﬁﬁﬁl

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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(Applied Pattern Recognition)

F—J— R /Keywords
discriminant function, Bayesian decision theory, speech recognition, character recognition, biometric recognition
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(Information Security)

BHER B &R/ Takashi SATOH /B8R AT AT ER (19~)

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

RO - ITRE I @ (Rt a )T ¢ KT SRR Ul MR S5 5.
frRE I O TRt 2 U T o« BEOfTEEIRE(E - A 7 ¢ TAEY AT LOEEICEHAT A2 EWTE D,
B - YR - KIR il A (ERET2 )T 1T SFERERNRL . TOEAEETT L TE L,

I

B - B - O BB 20T (IR A E RO, 3L RERRT 5EAEL O,
@ B PIE O:MBE A prEE A T (5
%1, [T A2RES Ao S FB45HI, Ba—20H U235 L7y FERIL TS, T A
SRS - A T 4 FAMED— LSO T, BB SRS A LB T AR NOMEN EE I — 20N U 25 hvy T CHEEL T4 S\,

BENOME /Course Description
ABETR  Z2LBEATLAORTCHETIHEE7ILIAVALETORNINICESZEBE , BHREF IV T RMICETIEREZ B
ICHEETD . =7, BEOFETR , BREFL1VTAOERBICOVTEBZTVEN S  BS , BEE  EEREOEREMIC OV TERE
RHD . FTLT, BETH , ARNEMRMEY IRREOES7ONILICOVWTHEHR TS . FEAER , BREGIATLOHARICEDS
BN ECHBEEENDBHREFIVTFAICHETZIAECRSEBBIZLETHD .

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.

HHKIE [Textbooks
=L
No textbook

sZEREEFEEICIE O) /References ( Available in the library: O )
D. R. Stinson, CRYPTOGRAPHY Theory and Practice (3rd Edition), Chapman & Hall / CRC Press, 2006.

B¥StE - 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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ofFFHEF1I VT4

(Information Security)

2L

RIEME D 5%  /Assessment Method
LAR—K- RE JLEVFTF—>3> 50%
HIRFER 50%
XEAEBICE2BULOHFEABETHSD .

Report, Assignment & Presentation 50%
Final Exam 50%
X Students are required to attend at least 2/3 of the classes.

Epi- E%FBOANAE  /Preparation and Review
[E#/71%% / Preparation]
BEHAERICEZRBLTTFEEZTS 2L .
Students are required to read assigned articles.

[E#%¥E / Review]
FREICHYECZE .
Students are required to complete homework assignments.
B LDEE /Remarks
HERERPRFBTRMESAET .
Most handouts are in English.

FHRBNE "RYRNT—OetF1UT 1, EZELTVWAREHNERLL .

Students are expected to have taken a course in introductory cryptography for undergraduates.

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
BHREF21UT 1, BS K REE
Information security, cryptography, key management , authentication
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O I E B AL TR BE X7 1 TRE

(Adaptive Signal Processing)

HYER % &/ Lianming SUN /B8R AT LIEHR (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIIoND FPRESHHICHITLEEN (FEMETRICHICMTL8E0) 1 . FEBE

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

RS T981 51T B8 sizEE
2038, - 2R I | © |[EsEsnm ey s Binmk Vs rErisieT 5,
ke I | O |asEenmminemn 27 L0 ISAT 52 L TR 5,
B - $l - FH T | A [ES{ES M R AEREEER L. TORMLERT D LB TR B,
R - AL - HEE V| O [EsiEsme T s R, 3L BRI B EAES O,

WO WPHE O:ME A DOHE P
H1, 1-IT80Y APMESSHITAIT BN, Ba-20NYF25 L7y TEREL TCESL, TR
RRTFERLAOTER. BB EFHA5 HHIC BT A RNOMEEEE - 20N U F25 L7y T THEL (L a0,

REDOBE /Course Description
BREDATLORBUNI BEEEEICENKLTVREE, TOEMICHUTLAES AT ANERERARZTSERLEN BETH D, FH#BERO
BERBERESLAEOEABRERAT IV I ZERL,. ZBREABANSHATRETHD, BRTRERNAESESLETIIIVXALILD
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.

HHRIE [Textbooks
BEEHRBE Electronic materials

SEEREEREICE 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
MATLABIZ & BB AT A

EERBICH ITDELRME

BEISEERBOER  EEEATA
BISEBSREOLZOORBET7 I XAXM)
BERESRED S OBETILIUXAR)
BABRTZEORE, 7IJVXLALUFREY
BEBRTEONDII2AL—>3 6l

BEES
IMSZILIdUARLDEAETIIIAVAXLDRE

LMSTZ IOV X LAQURFEHEE ERICLMSTIIL IV X A
LSTIAVALDOFERERH, RLSTILIVXLDOEA
RLS7Z IO X L0 RS

BEETE., IMSTILIVXALERLSTILIUXADHE
BEEBEELEYD

Adaptive system and its structure

Implementation of adaptive system in MATLAB
Fundamental problems in signal processing
Mathematical fundamentals: Signal and system
Optimization algorithms for adaptive signal processing (1)
Optimization algorithms for adaptive signal processing (2)
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
Convergence property of LMS and NLMS algorithms
Principles of LS and RLS algorithms

Application examples of RLS algorithm

Comparison of steepest descent algorithm, LMS and RLS algorithms

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
BEE, AEBAEZHVBATEALANRERRICHICDOHD L

BfE

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
- XFA TR

REKRTRIFEZITHVETILIOVAAOER, ERLE7OJTLZERAL., BRNESREORATIIVALELETENDTIZY V2 BH#
T,
Understand the fundamental algorithms and computational techniques through investigating the algorithms and programs used in exercises after
the lectures.

HEENSOXYE— /Message from the Instructor
BISESLEG, EERE, BEEREOIFILSVTITAXRLENTH S, BREBEEEZEL CTENESLEOEABREEAFEZER
L. EBOATLATERTR L EHHFT 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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HIARY T RNDIDIT BE- XF1TRE

(Software for Embedded Systems)

HYER L #E / Susumu YAMAZAKI / B8RS AT LATER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFSND MFEESAHIcBITaRE0 (FEMETRICHICHITEEED | . FIEEE

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

PS5 AH | CHITHEED HizEE
RO - TERF I @ [ilirAs 77 o FICHET ST A EENOERTHEAT 22 A TE S,
FaE I O jilide s T b O o FOREFE - BRETE T 2R SIS,
B - Y - /IR I O FEAAY TR T IS SRR EEERICREAT ST LATES,
I o

Rl - BER - BE
WG PAE ORE A PrEE

# 1, DI-lCHEd 2P RS ARICEIT L8N, Ba-200h U156 TEEIL TS,
HEETFHHLADELIL, BB S FURESHHICEITLENOMEREE I -20h Va5 Ly FJTHEL TS,

Ay T 2 T Ot m B L I ERICE A L EEERISH TS,

E1 N R R I S I
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HIARY T RNDIDIT BE- XF1TRE

(Software for Embedded Systems)

REDOME /Course Description
[E2B#&]
ARV T RUITICETREAVEMN S AR EARNL DBENICHICOHTVS
ARV TRV ITREIREDICHEREBERDAFILEFIZIOFTVS
CHAKY T ROUITICOVT , FBH- BRNICEZEL THRRZRREL , EMANRBLSEPOERZEY LS ETRRTES

[BE]
AVE1I—RVATALR ,PCRAN—R7 A2 DESBEOEFTELS , BELERPEDE A MEHSEBLEVRRBICHEATEFNATVET. Hm
CHMAENEDAVEI -2 AT LAZBIARS ATLAEFY , ZOVYTRNIITEBAKZY T NI ITERVET,

BROOHERAARYIRNIITRCEERTOAIZIIVIILLBDEDHNERTT,
RETCLCERNRATNTVWRIEAL L TR , RTHR , EXTIMN  BFEEOER , LEESN\-RVITAOBEEBZEN BT ShET

LALEFR , EFRTELEATCERTOIIIVIERERDTITO—FTHAKZY TN I ITHABRENZERNFfEATEXL L,
ARER , 4HBETT,

BIHTR , HRAKY T RIVITHEOHWIIODVTEZDSENUTILEA LAEERATIRMTHRI VT ILZALOSICDOVWTZALE B
RHEVIRIITHREOVY I NI 7IZNEAHEICOVWTETET, ThSZBEAT , RANOCERTOVFIIVIILLBHAKZY T RTIT
TRROREZFVTET,

E2HTR , ETILEBRERPETIAR-ARRE W21, VI NVITIZNSZ VEEENEETIILZAVEERAKY 7 NI THEREICOL
THIET, ChSOBRMBRELCY I RNIVITEEMOBBEORRERSS5ELTVET,

BT, AT IV NEATOISIVIEBEOEALOVTHA , RERMAHE LT C+ & mruby (TALE—) COVWTHNET, Ch
SOEME , YVINIIPEEROREORRERSSELTVAM , I—F—( VBT I—APRY RT— OB EDBEMERRE D&
ERVELTVET,

BARWTR , AHTOTSEIIFTRHEOBAICODVWTHN , Elixir (TUIH—) ZBALET. CORME , fROISBY T NI I TEEMHR
EPREMRRORLEFTEL , MESHOEY , EICEFIFILERLENIILFITCPUNERY , GPUFPGADORIA , #ilZE\DISA
FEFEIhET,

[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 are able to take an interdisciplinary manner to search for solutions on embedded software.

[Course Description]
A computer system is embedded into various products, such as not only PCs, smartphones, and also electrical appliances, automobiles, and
airplanes. Such a system is called an embedded system. And its software is called embedded software.

Major current embedded software is programmed in the C language. The reasons that it has been adopted up to the present are execution
efficiency, memory-saving, reusability on existing resources, portability to various hardware, and so on.

This class consists of four parts:

In Part |, the students will learn specific constraints of embedded software, a real-time OS that is a technology to realize real-time, which is one of
them, and viewing embedded software development from the aspect of software engineering. And then, they will learn issues of current embedded
software development by the C language.

In Part Il, the students learn embedded software development using software and/or mathematical models such as model-driven and/or model-
based development. Such technologies will address and resolve issues of software productivity.

In Part 1ll, the students will learn an introduction to object-oriented programming languages, especially, the C++ and mruby languages as
representatives. They will resolve the issues of not only software productivity, and also functionality such as user interface and networks.

In Part 1V, the student will learn parallel programming languages, especially the Elixir language. It will resolve not only the above-mentioned
issues, and also fault tolerance, utilization of multicore CPUs, GPUs, and/or FPGAs, and application to machine learning.

HBE /Textbooks
BEEPICEMLET,
Textbooks will be distributed by the instructor.
SEEREEEEICIE O) /References ( Available in the library: O )

BEPCLANLET,
References will be introduced by the instructor.
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HIARY T RNDIDIT BE- XF1TRE

(Software for Embedded Systems)

BB WA /Class schedules and Contents
[F1HB—BROERAKY 7 D T TEH]
1. AVIVT—232 [HAKYVTRNIITEEOHEN I VTILZ2AL0S
2HMAKXYVINIITERE / BAKRY T NIITHRRBICKROSNDY I RNIITIE
3.CERBTOUZSEVIICLBBRARY I NI ITHEOERE

[BE2BH—-FEFNZAVEAAKRY 7 T T THRHE]
4. EFLBHRFE -V IRV ITIZHNEEFLIEAVEARAKZY 7NV THRE
5 EFIR—ARFE-HBENBCETFINEAVELAAKZY T NI I TR
6. t—7VIT7-REMDBREETI
7. BRXF*

[E3P—~FT DO NBATOISIVIICRBERKRY 7 N T THR]
8. AKXV T RNIITHRICEIZATDIVNEATOISIVJ/EANE
9. C++IC KB MHIRAKY 7 NI I TR / mrubylC kB HIAKY 7 NI T THR
10. EFIILBBRRICES TR AT IO NERATOIS IV IEBOFA

[BaZ—-AFT7OT IV IER/ICLDERAKY 7 NI T THHKI]
M. A—TOZEREZTORE | BTEXT / BHTOTFIT0E
12. 57OV JEFJ/EXr (T I -)ICKPERAAY T RNIVITHRE
13. Elixir (& (7332 0U M & T T OKBELEM / Elixir iC&FDVTILR2A Ltk
14. ElixrE mE / Elixr DY 7 RV I 7 IZNFK / BH 7O T e BRFE
15. T4 AAY>ar  AYHRY)

Part I: Current embedded software development

1. Orientation / Specific constraints of embedded software / Realtime OS

2. Quality of embedded software / Software engineering for embedded software
3. Issues of embedded software development in the C language

Part II: Software development using models

4. Model-driven development: Software development using models of software engineering
5. Model-based development: Software development using mathematical models

6. Safeware: Pursuit of safety, and models

7. Formal methods

Part IlI: Software development with object-oriented programming

8. A significance of introducing of object-oriented programming in embedded software development
9. Software development in C++ / mruby

10. Usage of object-oriented programming languages in model-driven development

Part IV: Software development with parallel programming languages

11. Moore's Law and the end of it / Concurrent and parallel / A significance of parallel programming

12. Embedded software development in Elixir, which is a parallel programming language

13. Three types of parallelism and optimization in Elixir / Realtime in Elixir

14. Software Quality in Elixir / Advantages of Elixir in software engineering / Parallel programming and formal methods
15. Discussion and reflection

RAESHM D H3%  /Assessment Method
LR—K:80%
BENERENOSNREPOER RE- T1AOY I UE):20%

Reports: 80%
Class Participation (Questions, opinions and discussion during class): 20%

Efl- BRFZOAAE  /Preparation and Review
EFEROLY , REBBRICEENIRKLD LS , AAPEFR—23aVE0HCEEE TR L
You should manage and keep your condition and motivation to do your best in this study, because this is an intensive course.

BELEDEE /Remarks
BRELT , V7 NIVIT7IZBMOBEEERLET,

T, CER/OIVZIVIIDVWIRBNISBZEZMRELET,
BERBE L THAZN—RIITEEDETBBIDCEEHRLET,
ERFEETNILLDPRERL REMBRICEKNIHDAE , VIRV ITRIRBEEDETEBEID L EHRELET,
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HIARY T RNDIDIT BE- XF1TRE

(Software for Embedded Systems)
BELDEE /Remarks

This class requires knowledge and skills of the class on software engineering and programming in the C language.
We recommend that the students should take the class on embedded hardware.

We also recommend that they should take the class on software verification, if they has an interest in formal methods, quality assurance and
safety of embedded software.

HYENSOXYHE— [Message from the Instructor
CORBI2019FERY U Z1—FILELIE,

COBRTRBHOMBIAKZY TR IVITEMERRLEI, HAKY T NIITOREDVRELIERROKMZ ) VAL RKDZHNAEL
EBVWERT,

This class has been renewal since 2019.

In this class, the students learn the overview of technologies of embedded software. It interests them if they want to know current issues and near-
future technologies of embedded software.

F—7—R /Keywords
A& Y 7 N T T (embedded software), #iA &2 A7 L (embedded system) , 1) 77L& A4 A0S (realtime operating systems), CPS (Cyber-
Physical System) , M2M (Machine to Machine), loT (Internet of Things) , ¥ 7 k™7 T 7 T (software engineering), E7/LEXE)F F (model-driven

development), 7 )L X — AR % (model-based development), Y 7 N7 I 7 f'E (software quality), Z2 % (safety), FEX F % (formal methods), 7
7o MNMER7OY S XY (OOP, object-oriented programming) , 3 7' 045 X >4 (parallel programming)
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EMBE

V7 N T REER s

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFSND MFEESAHIcBITaRE0 (FEMETRICHICHITEEED | . FIEEE

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

FhES A 51T BEED HizEE
RO - TERF I @& |V 2+ 2 7 OBEFREY SEEEIN CRE T S EREEER U EF R E 8T &,
FaE i O VP 0 2T OnBERILET AEIETFE AT aEREESICIT A,
B - Y - /IR il AV 3+ PO SR T SRR ERRAT 2EENERICTIT R,
Rl - BER - BE I O |V 7R o TOMEEH AT BT L LRSI LRI T A DI SR B ESI T T,
xS aE 0N & P e e SET—
# 1, DI-lCHEd 2P RS ARICEIT L8N, Ba-200h U156 TEEIL TS,

HEETFHHLADELIL, BB S FURESHHICEITLENOMEREE I -20h Va5 Ly FJTHEL TS,
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EMBE

V7 N T REER s

(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
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EMBE

‘J7 |\'717I$‘- %ﬁ BE XT1TE

(Software Engineering)

HYER L #E / Susumu YAMAZAKI / B8RS AT LATER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

FETIFSNS MEUESAHICEITR8E0 (FEMETEICISHITA8E | . FIEEE

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

FREARE AT BT B TjE=EE
O - EIRE I @ |V 7Y FIYICEAET 1S RSOSSNSO SETHET 2 L0 TS,
HaE I O PP FIRICEET S Y Ac DT, R TICHETRE T 2o TH S,
@3 . pE - 0 o ;;Eg;;g%n%ﬁ?%uv—*-DIRTay%EQEET\@mmﬂﬁ-%ﬁ%ﬁh\ﬁﬁ%ﬁ&
RA.L. - AT - BEE W O (GBS0 SRICESLT, VT Y IR CET A AT LRET AREE ST,
M@ B EE O:HEE A PPEE -
W1, I-|CHET 2S5 AICBIT 55T, B0 UF25 Loy FERIL T HEEL, * S

HEFTFERLIACELE. #B EPUESAHICSI TR ENOMEREE - 2D U F 2 T LV TTHREL TLRESL,

RENOPE /Course Description
[ 2152 B £ (Course Objectives)]
VY7 RNIITIRIBEIRRAVEFRNSABREERNA DRENICEICOHTLS
V7 RKNIITFIRICHTAEELEMABZESHBIZLEHOOAFILZZIIOHTVS
- VYTZRIITIZREIDOVT , RENICEZELTHREZRREL , EFNRMASEPOEZERENICRETE?D

- Students acquire a wide range of specialized knowledge in software engineering in a systematic and comprehensive manner.

- 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.

[#8Z (Description)]

VI7RJIT7IZR , VIRIVITRROEBREEZROAEHN AR ZRHEL LABERTT., EREOVIRNVITRETEIOIZI IR

TRSRIBEEZTVET., CORETRE , VI RNIJITHRFIEDRSICTOATVRABBLET,

7:%—5*5&: EahlE, BN BENICRKERDBIEFCODHZ LN RAEERA. CORETR , YVIRNIITIZEEREEZEL
, BEEDAY - Efiﬁ’]’&%b\ UChi-zBBLET. HMERECELTIOTHABRERBLLTVSERICHYETH , ELrs5C T, itk

7=;< BMiOZVEEESCENBSROSNET, CORBRESEBBVICKRIODZETLES,

This class, Software Engineering instructs a body of knowledge of theories and practices on software development. Real software development

includes not only programming but also various other activities. This class shows an overview how software is developed.

A graduate student should learn something actively, autonomously and deeply. This class is also designed to facilitate active, autonomous and

deep learning in the learning process on software engineering. It is strongly needed to learn not only technology but also how to learn technology

because a technology is evolved rapidly and becomes obsolescent. We believe your experience in this class will be useful for your future.

HRBE /Textbooks

- HEE® Wikipedia & SWEBOK Evolution
CVIRNTITIEHART YD BEHLET)
- JSTQB/ISTQB

+ Wikipedia (in English) and SWEBOK Evolution
- ISTQB
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EMBE
BE XT1T7E

#

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.

OYTRNIITIF-BRERKR YU O—LVAR FUV—H—FBFEARHERETY>Y IF17—2 3> (hR)
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.

LB WA /Class schedules and Contents
BRESFIHBRTT .

This class consists of three parts.
HEIE D KR / Contents of the textbook

1. 85 / Introduction

2. 770495 X% | Programming

3. §%5t / Design

4. ERBAF / Requirements Engineering

5.V 7 NI I T T AN /Software Testing

6. 77O+t A / Process

7. 7’02 1 Y N / Project

8. YT RIITHEDND2DONIS

9. H—EATFTH A2 £EZ R A/ Service Design and Business

Part | (E DT / Learning of the Overview)

1.AVIVF—>3a> Y7 RNIITIZEOEZRERESE / Orientation, Definition and History of Software Engineering
2. V7 RNIITIZEOESE (#ZF)/ History of Software Engineering (cont.)

3. SWBOK Evolution ## / Overview of SWBOK Evolution

4. 3EE | Reference

5. 8&%& (71 AH v > 3)/ Reference (discussion)

Part Il (7 RN A K- MEY 2 [ Advanced Topics)

6. 7R
7.FR

NDAN REYO1TYTZRIDITTARNE JSTQB/ISTQB (F3E).
NYAR NEY V2 TRERIAETOEA(FE)]
Part Il (7R A X —3¢% / Poster Presentations)

8. WizEstE - FAZESE1E B / Research Planning (1st)

9. 7LE>T—> 3 ERE1EE / Writing Presentation (1st)

10. K5 1E B / Poster Session (1st)

1. HERREOFEHOERSE1E B / Writing Research Report (1st)
12, fgEEtE - FESE2E B / Research Planning (2nd)

13. 7L E>F—> 3 ERE2E B / Writing Presentation (2nd)
14. KR EE2[E B / Poster Session (2nd)

15. R R R O EH O R SE2[E B / Writing Research Report (2nd)
15. &) A & 4) | Reflection

BAESEM D 3% /Assessment Method
[EEBEC & D&M / Assessment for Each Course Objective]

- BREDOEHN (LR—N:30%) / Summary of textbooks (Report: 30%)
- BEFIAEOSH (L 7R— b:20%) / Explanation for each technical term (Report: 20%)
- BREYOICEETR UH—F U I v ar (LKR—K:20%)/ Research question for each topic (Report: 20%)
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EMBE
BE XT1T7E

#

V7 NDJITFT IR

(Software Engineering)

BAESFM D 3% /Assessment Method
BV —FOIvIavICBEETHEMARE (LAR— M 10%) / Technical terms related to each research question (Report: 10%)
- Z7LEYT—>32 (PPTAZ 4 R2[E: 20%) / Presentation (Power Point slides (2 times): 20%)

Epi- E%FBOANAE  /Preparation and Review

Part| Tl , EMEZEEIT2OTCEESRITD &,
Partlll Tld , AEMRESLE>TF—a v 0EEETD &,

In Part |, the student must read the books that will be lent from the instructor.
In Part Ill, the student must research and prepare a presentation.

Bi&LDEE /Remarks
-TAZEVIBEOVIRNVITHREELERBRI 2D , FEMRALEOTOS IV NEBHE T ERBRAIDDI L EFRBELTVET,
EE5EBBBEVBEICEBIEZLEITOCT , FHNAREZRNICELHBICHRL TSEEL,
-ZEPFRESEPORILEGTELSFE: EEESKTOIVENfHVET, LEL , BEREDRSHFE- EFEINENICOVTR , #HE
HHAZ D ABSTICEBERICHRLET,

- 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 guidance and each lecture.

HYENSOXYHE— [Message from the Instructor
COBRENFRFILHETHREEELRRE , KWEBULIZEWETH , VI MNIITIZIINTZZEOBRNEBVICE > LRVETOTOL
AZRBETDETT, chZeBLTEIETEENZELLRLBPONTHAEABRABEZBER/TED L EZH>TVET, VI NIITHEH
FEMOZKARRICHRELLTLESODT , BRICABEZFBTERZ LTI TERITSTT., ABOBBOLIEZTOENDEZSMEN HDNDT
?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—"— R /Keywords
YI7RIJITFIH VI7RNJITHRE, 7075327 &5, BERHAR , REREE, VI NIITTFAN VYT RIIF77ORAEFIL , VY
TROITSAT7H40) , 7OP T O NGtE , 7O TV NER
Software engineering, software development, programming, software design, requirements engineering, quality assurance, software testing,
software process model, software life cycle, software project planning, software project management
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- ¥rIRE
oAl I BE X7 TRE

(Sensor Systems Engineering)

HEER JdRL—J A5 7> /Ilvan GODLER / Ik EEhEH

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XEHS B/Notice BEFEEZBMICHIBKEMERTEIZE, JINADEHARTICEEN H2HE. BETHSHMSELET, /You wil
be notified in class if there are any changes to the syllabus.

ERTIIoND FPRESHHICHITLEEN (FEMETRICHICMTL8E0) 1 . FEBE

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

PRS- 51T BRER zigeE
5008 - 7RG I | @ pramsmoy s s Enmn Uer Jom e e 5,
i 1 | © rammosmimsis] - e - #illy 27 LOMHIGET 20 20 TE 2,
BE - 41 - 2R I | A BHAGATE AT 5B ERL. TORREETT C o0 TEA,
R - BAR - W V| O BRI a5mE R, WL BHERRT BEAES D,

WO BME O:ERE A prEE —
1, 1-C8d A2MESBHICHIT 85013, B3 —20AUFaShvw FEEEL TS, alRIGH
SEEIYERLAOTEIT, FBE s A OB T AR NOMEEEE 1 - A0 ) £ 25 L7y T TEEL T4 2S00,

REDOBE /Course Description
EFOELVEMOESRESIC—BREFVBEOFTRZERL TV . ABRTRTASAIZONS  SEEL TOMECBERT 1R
—7I—-AAR , GEABEIIODVTERITH L 2REREETS Bt Y ( FIMRRSE , BEK , ToF-Time of Flight BEEBt >4
) ERAVTHRENGCZBEZEDS .
In recent years, significant technological advances are present in the field of measurement. In this course we study the concept of applied
measurement engineering, sensors, its structures and interface, and signal processing. Especially, a systematic study is carried out by the use of
various distance sensors (infrared reflection sensor, ultrasonic sensor, ToF-Time if Flight sensor) .

HRIE /Textbooks
- NT—RA > NEFER
C BEVHOMLEE
Power-Point presentation materials
Sensors data sheets

SEEREEREICE O) [References ( Available in the library: O )
Rl %A, BEFER, "ORY NIV T-2DHEEG GEQRE, . F—LA%, 20075F. ¥2,700
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- ¥rIRE
oAl I BE X7 TRE

(Sensor Systems Engineering)

B¥EtE- WA /Class schedules and Contents
F1E: BV ROBERTERFII
Elements of sensor system and technology
F20: BEEVYORBELBERTA 2 E2—TI-ABR
Function, structure and interface of sensors
B3E: TFATETF AT RN DEVRUEH
Analog and digital sensors difference and characteristics
B4l HEE1 (FIMNERFEECYORBMEESA)
Practice 1 (Infrared reflection sensors characteristics and applications)
E5E EE 2 (FIMERFEE Y OB )
Practice 2 (Infrared reflection sensor linearization)
#FeE EE3 (7HOIRVFADRIEHEBT 1)LR)
Practice 3 (Analog and digital low-pass filter)
B7E:FEE4 (BERERELTORERTTH )
Practice 4 (Ultrasound distance sensors characteristics and applications)
#eE: HE5 (BERERE YOI 2TI—R)
Practice 5 (Interfacing ultrasound distance sensor)
BoE BB 6 (BEREME T OBERIT)
Practice 6 (Ultrasound distance sensor's accuracy analysis)
F£10E :EB7 (ToFEME HYOBERTIEH)
Practice 7 (ToF distance sensors characteristics and applications)
1168 :EB8 (ToFEBME YOIV RTI—R)
Practice 8 (Interfacing ToF distance sensor)
F128 :EH9 (ToFIER#E Y OBERA )
Practice 9 (ToF sensor linearization)
H13E:EE 10 (ToFEERME> Y OBEMR )
Practice 6 (ToF distance sensor's accuracy analysis)
FT14E8: ZYORARDIFI-FDORT-TICLBDESEN
Signal analysis using mixed signal oscilloscope
#1150 RRBES

Presentation
BABFHMED A% /Assessment Method
LR—KN(7FLEYT—>3288)100%
Report (including presentation) 100%
Epi- E%FBOANAE  /Preparation and Review
EREPICEET >»RECELTTFE., ¥BI3CL
Prepare according to the instructions given during lectures
B LDEE /Remarks
- ArduinoRO'CERB7OVZ IV 0REBNEHMBHALERLV
Basic knowledge about Arduino and C programming is desirable
HUELASOXYE— [Message from the Instructor
EOIKYICARDHZZEGFZEITHECETTOHS

Students interested in practical skills are encouraged to attend

F—J— R /Keywords
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HPIME
ocERAIxHER BE- X7 1 TRE

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIIoND FPRESHHICHITLEEN (FEMETRICHICMTL8E0) 1 . FEBE

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

SRS BT BRE sizEE
5008 - TR I | @ [ERTyMy s EeromB U B EiEsT 5.

ke I | O |[ERTEEmEmEs 27 LOBH ST 52 L0 TE 5,

B - $l - FH I | A [ERTHIR 280 ERL . TORBEETT C L0 TH D,
R - AL - HEE V| O [ERTmcT s R, WL LERERMET 2EMES O,

ME < BHE O BRE A PYEE EETEE
# 1, I ISHIET SRS ARICSIT28E013. Ba—200 U a5 L7y JEHIIL TS0, =
HEFIFEALIADEEL, BE SRS A CBI T OENOREEREE - A0N U £ a5 L7y FTHEIL TS,

REDOBE /Course Description
EHRESORIAUBICOVTEREZRDD, T, EBROHENZZFAUTZIROEFERICODVTEES, BEKBEREZERL, RATHE
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 EEEEBEEMBN T B/To introduce the papers and books , etc. as appropriate

B¥StE - WA /Class schedules and Contents

: A (Introduction )

cEE>Z 1L —2 (SPICE) &RV EEE#RATIC DL T ( Circuit analysis using the Circuit Simulator (SPICE) )
BT EBRICS (B ERBEN & AL ABEEATIC DL T ( Frequency analysis and phase analysis in electronic circuits )
- REHEMLEFHAIZ 2V T ( Introduction of E.M.G. (Electromyogram) )

RAGEVEHEOADEFEE AP 1 (Introduction to operational amplifier 1)
CREAFEVEHEOAENDEFEREEE 1 (Exercises of operational amplifier 1)
 REFEMNEHOADEFERE 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 )

: STE M 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#R4E& / Examination 60%

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.

N

A A A A A a0 oo NOOOORWNDN
A ON-~O
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HPIME
ocERAIxHER BE- X7 1 TRE

(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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SFRE
HEICH I AU 1-2YAFA

(Applied Control Engineering)

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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT28E0 (FEMETRICHICHTERED | . 2hEEE

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

FES A# I CBITHEEN ZEEE
ROGEE - IERF I @ [RREGA I SR & EHER0EE R U P WO iS5 T 2.
FaE I O |RRIRSAIEEVLED - 22 - Sl 27 L0 SR T & 2 0 TE &,
BE - 3lf - =i m A |FEIGA IR R R EHFRL. TOFRAETRT J&TES,
Rl - BER - BE Iy O [RREEATE SRS SR0EPE RO, 3L VENEFRT 2B E S 2,
e BRE O:FE A PREpE s T
# L, Do d 2FAES ARSI ERENIE. Ba—20h ) Fa5 A JERIL T LS, W

MO E 21— R ATLD—ZALAOEEID. BB FESHHIC ST A8ENORBEYER I — 20 UF 2T Lww FTHEIL T 2S00,

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.
HRIE /Textbooks

EEBL

No textbook.

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

ORI, AW, ALXV 71 ROER K RESEAZHIRE
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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HIEICH I

(Applied Control Engineering)

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

0N OB WN =

RAESHM D H3E  /Assessment Method

2EAS4EOLR—NOEFRTIHMMELET .

We will evaluate the grade at the total score of 2~4 reports.

EH- ERFEBEOHAZAR /Preparation and Review

EEThHEEOTFEL, REABROEFETS2 &,

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.

HYENSOXYHE— [Message from the Instructor

REEEOSARZBHICDEYET .
BICABRTEONTF7 LG, BRLABZEICEISATRTY .
BN ATATDEDZERELTVEVLTEBBL THTSEEL .

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 AT A, REHE , RIXHE , ALIVT7/4LE HFT7 LA

Dynamical systems, state estimation, Bayesian estimation, Kalman filtering, Particle filtering
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EMBE

OVLS“%EEEQE AVE1—8Y AT LA

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

$038: - 3289 I | @ |visoimmiashpad 2 BEs0n D USF BOmE15(5T 5.
A O |VLSTYBEEEHEITEILS] - A% - §Ifl 27 LOBEH ST 52 £7 TH A,
B - 17 - TR A (VSTYPEIE ST AEFEERL . TORREERT DL T B,

=2 85| =

M- =8 O VLSTHEEESETI CREd 208w, L Wi eEMAET 288 % 6 2,
*®: 3w E O:BSE A: prifE e —_—.
# 1, I CRET 225 A CBIT28E01E, B0—20h U a5 47w FHRHEIL TS, il

A E a2 — R AT L2 LADEET. BEEFMESAHICEIT 2 OMENETE I - 20U XS L7 FTHAL TLES L,

BENOME /Course Description
VLSI(Very Large Scale Integrated Circuit)ld. SXHTEBERNS VAR E1TFY THBIZELEICARBELL, TORFTRISHOEEREHNE
BEMOEBICIIZASNATVWS, ABERTWE. VLISIRFIRICET2MWERIT (LATIREE) CEREZH T, TTHLVLSNTVRES
TR, ®/Fr70—, BRFEEEBBERTIIIVXL, BFEEFEFE, FLThSEHEAEDEERMTFZE (RFXVYROD ) OBERNE
HBOBBEIZEEEET 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.

HRIE  /Textbooks
BEPICEMAIIER

Materials distributed in class

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

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
dAYE1—-22ATA

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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Oﬁﬂ&ébﬁﬁaiiE{t%ﬁ AVEI—BYRTL

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PR S 4 BT BEEN STEL
K038 - 982 I | @ [iBeabeRiEtteT s ResR U BT 5.

ks I | O |[@sahe@EibEires] - @iia - #ifly 27 LOBEI AT 80 L5 TE 2,
B - il - IR I | A [@aeheREl T 2B Rl TORBAEETT o EHTES,

BAL - BAR - AU N | O [aabtminlt T A AR, LB 5ERES 2,

XO BHE O B8 4 rrHE U
S 1, 1 CHITT A2AES B4 1T BEENIE. BO— 20N a5 Lvy JERIL TS, HASHERIE LR
KO UE A BU T AT 2D IL. BB & RS B B DR ORMENEE 1 — 20h | % 25 hvy T CHEIL T IEEL,

BENOME /Course Description
HAADLERENNEAEZR<ICH LY SEZERIPSTHIAEEEBRICOVTERTS , §o, HREFINESNEBVEEER<EYLEFE%E
TOERNBAEE CEICERTD. TLT, BETR ,BRLAATZEAVTHAGHLEBEERBICHER L TH<, KEBROIEZEEER
VERITOBEOHEEMERYETE Ao, TOBEOELIORFENITEADCELETH 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.

#HHKIE [Textbooks

BIC|EL
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
dAYE1—-22ATA

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

98/ 104



EMBE

o HRBIL B ® IAVE1-8YATFA

(Introduction to Nonlinear Programming)

BHER FE 5% / Shigetoshi NAKATAKE / 183> AT LT %R (19~ ), BB E# / Yasuhiro TAKASHIMA / 1838
/Instructor SATLIER (19~)

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XEHS B/Notice BEFEEZBMICHIBKEMERTEIZE, JINADEHARTICEEN H2HE. BETHSHMSELET, /You wil
be notified in class if there are any changes to the syllabus.

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

RO - ITRE I @ |[FESTERE L R LB E U Bl TEE IS ST 2.
frRE I O |FREERELEGTEVLS] - 3liAA - il 2T AOEREH CICRT S 2 & TE S,
B - YR - KIR il A IRSEREL AT AFREFEERL,. TORAERETT JLETEL,

I

R - B AN O HEEREL T AAIEEED. L L AR 2SR D o,
XO BHE O B8 4 rrHE ) o
S 1, 1 CHITT A2AES B4 1T BEENIE. BO— 20N a5 Lvy JERIL TS, IFRRAR B LR
KO UE A BU T AT 2D IL. BB & RS B B DR ORMENEE 1 — 20h | % 25 hvy T CHEIL T IEEL,

BENOME /Course Description
FBREAEZFISABEBEO—DHTHNIZIIBVTIZLOBRAZE2TVET, ThERVEEZEDThES , CO10FKS5VWTEREL
RENFHVELE, IZ2HTR , BEAEABETTIITCREABEEB LN TERVEE | EREHEEN FhhE T, FERFRRERDBELA
LNOFBREAELZOERZZELET, ERNEFEEICMATIOBRTRERY NT—IREEPRZ I 0D 1BNMCL3BBERELREE S
BLET, FEBROIEEZRRG 1) IRFERBILOERELIBMFOANEBEZEMREE, 2) IZEFHTRERSEDLNTVR VL DA OFRFEET
EEOTIIVALZEBRLUFEADKRDICTEETT,

Nonlinear programming is a field of applied mathematics that have many applications in engineering. Although it has a long history, it experienced
major developments in the last ten years. In the engineering field, when simple linear modelscannot be used to solve problems, nonlinear
programming is applied to solve the problems. In this lecture, the students can obtain basic knowledge of nonlinear programming at the beginning
graduate level.

In addition to the basic topics, this lecture covers some of the important topics in the engineering field such as network optimization and discrete
optimization based on Lagrangian relaxation. This lecture aims at giving the basic mathematical knowledge about nonlinear programming so that
the students can understand the algorithms and

use them.

HHRIE [Textbooks
BRERNEZERS

Lecture materials given in the class

SEEREEEEICIE O) /References ( Available in the library: O )
D.P. Bertsekas: Nonlinear Programming, Athena Scientific, 1999.
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ORI RBILERE R

(Introduction to Nonlinear Programming)

BB WA /Class schedules and Contents
1 #H0sLREL, SREMEEKHE

ABE

s B D

ISUWVE 35

®HE&FHEE

EZ1—KN2E

MESLOREL , RBEESRY

8 AWM FE

9 SUSUDIEHER

0TSV 1EZEHBTIIAVAA

M RFNT A% VIRT IS ODOT %

12 ROt & Y 5T EE

13 XY NO—U&RE(

14 BEBBELETT T 1EM

15 F&d

NOoO O WN

Unconstrained optimization, Optimality conditions
Gradient method,

Newton's method

Least squares problem

Conjugate direction methods

Quasi-Newton method

O N OO WN =

Gradient projection methods

9 Lagrange multiplier theory

10 Lagrange multiplier algorithm

11 Penalty and augmented Lagrangian methods
12 Duality and convex programming

13 Network optimization

14 Discrete optimization, Lagrangian relaxation
15 Summary of the lecture

RIEFFM DA%  /Assessment Method
RERY 28 £50%
Two assignments Each 50%
ER- BRZBOANAE  /Preparation and Review
BEOBRICSBIDERICRSCL
To be announced in each class
B LEmEE /Remarks
WoEs CBREABZEOEREBSEBLTVAZL

Optimization over a convex set, Optimality conditions

The mathematical prerequisites are linear algebra and advanced calculus.

HYENSOXYHE— Message from the Instructor
FBREHRBENOFLEZZTOREBENSEHEL , TS EZEEOMRTEALTESSEEZBHFELET,

EMBE
dAYE1—-22ATA

The students in this class are expected not only to understand the basic theory of nonlinear programming but also to apply it to their own research

field.

F—"— R /Keywords

IEMILETEE, #I10, BMBE, BEMRN, U500 1 REER, LFTEE, BERSE L

nonlinear programming, constraints, objective function, optimality conditions, Lagrange multiplier theory, convex programming, discrete

optimization
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EMBE

7 — SLELEA SE1-8YRF
o) :FTaa'_‘\-’HXH-I_nHB dYEImZYATA

(Advanced Computer Architecture)

HYER #R ¥ /Makoto SUGIHARA / BB AT AIEHR (19~ )

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

£038: - 320 1| @ |7—%7 97 + 55t BT A BN U TR EISST 5.
ke O [7—#70F HEHETEVS] - 507 - B R 7 LOREICITET 5 £ 9 TH B,
B% - ¥ - T A |7—#7 07 85T BRBERERL, TORBEERT ZLHTE B,

=2 85| =

RAL - =i BE O |F—F70F vaast BT BR0EERD. FL L ENEFRRET 288 EL 2,

@M EhE O:BE A prE .
%1, [-ICHET APMHEsAIISITEENIT. BI—200 U235 L7y FERIL T RS, ST vasalah

ALK 2 — R AT LA0-2LAOFET. HE SRS A CBIT2ENOMENEE I -0 V£ 25 L7 TTHEEL TS,

BENOME /Course Description

BIAKZATLAZRR TS LETRERIAN, HEE, SLPHEHEBEHIZZBEL T, N\—RIUVITRVVINIITOREZRRTZIVEN HB. &
EBETE, EXROBLAKBHABEMOBHOBNERA, HRAAIATLAZBRTZI/N-—RIVITERTV I NI ITOHEMNZERT D, £F&
BREOEMNLY REBFRL L THRAXS AT LARROEH ZRETEDREEZFICOIB L 2EEBRETS,

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.

HRIE /Textbooks
BICHAL, BEOEICATA RERMAT S,
None. A slide will be given at each lecture.
SEZEREEFHEEICIE Q) /References ( Available in the library: O )

224U,
None.
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7 — SnEL A
o) =3 T TF ¥ axXal af
(Advanced Computer Architecture)

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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CEINE
7__1 h%q"%{téﬁﬁ dAE1—22AT A

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

KOH - IEAR I @ | AT LLSIOEMEMRE AT S 2R UEF PO EE5T 2.

fIRE I O |2 AT LLSIDEMMERECTINE LS - fliday - #lifl 2T LOGHEHCIEHT 2 2 eV TE B,
B - iy - KR i & |V AT LLSIOETRLRSE T 2R IERL . TORAEETT ZLHTEL,

AL - B - REE v O | AT LLSIOISIEMRSE RS 2308 D, ML W EIERRY 2EaE s 2,

O ME O-BhE A pefiE =2 | ekt
1, I-ICRd 2FMESAHICHITEEE0I3, B — 200U F 1547w FEEIL T REL, 7 rEeltasa
A E a2 — R AT L2 LADEET. BEEFMESAHICEIT 2 OMENETE I - 20U XS L7 FTHAL TLES L,

BENOME /Course Description
B2 DEFEEXZ S KREEMEEE (Large Scale Integration, LSI) IC2W T, ZRANELKBETRIHAESHERTTBFEIC DV TORERET

5, ELLVEMEZBEETZERICE. LSI DFRFRY PLSIORERORBRYANHY, CCTRTISORY OBEREZCEI<<BMFELRE
FRICOVTRXRD, 510, BYZRDTRPTULSIHEE®, MHEMZRFOLSIBEREICDVWTERN, BRENIREDETFHSEZLSIO
FEMZOLESEZERREMCOVTERZ LN TES,

[ Ebe 4=k =)

LSIOTFARNE—ERTLIAVZXLAB LTHRARIAETIIVALEERL, BREEEROFHEMHN TE S,

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.

HHRIE [Textbooks
HEL > 1 X%H8% ¥ %/ Handouts are used

SEEREEREICIE O) [References ( Available in the library: O )
O AT ALSIERETI® ( 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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CEINE
7__Z F%Q"E{béﬁﬁ dAE1—22AT A

(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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EMBE

ODZ?A%U&ME%@ AVE1—8YATA

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFAARSHIICHIT R8N (FEMMETEICHISHTE8E) 1 . FhEEE

/ Competence Defired in “Diploma Policy™ (Competence Studenmts dttain by Course Completion), Specific Tarzets in Focus

PhES HHICEIT BN FhEBE

RO - ITRE I @ | AT LA AT & Bl U Bl TEE 1SS T 2.

frRE I O |2 AT LHIEMEHTEYLST - fhdes - HfE 27 A0S EIAT 2 2 e TE S,
B - YR - KIR il A0 |V AT LA CRET LERREEORL. TOEFREETRT JETE L,

RAL - =i BE v O | AT LK CRET BE0EERGD, L LN ERFT 2EAED .

@M EhE O:BE A prE IS
%1, [-ICHET APMHEsAIISITEENIT. BI—200 U235 L7y FERIL T RS, 7 i
MO 12— 2L 2T AT RLIAOSET. BE SRS AHI CEIT AN OMENEE - 20N Y F 15 Lvy T CHEEIL TS0,

BENOME /Course Description
1960FURICBEE A AT LAHEEREES, £, BRI ATLAZREZHRAL , REFEXOBEEL, TLT , B ATLOT
HEE , TSR  BRIRBEBRTD. 2VT , BESATLAOZEHE , VYT /7TOREBRERZS, E5IC, #HS AT LADREHC
BELABBEE , REATH-—NEZ2EBRTD, HEIC, BRIAEROIELRETHIHEHHZ RS,
FEBEFRDEY
- REBZEERBICESVT , BESATLADOEN- [N TES,

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 which is a main result of the modern control theory.

The target is as follows.

- We can analyze and synthesize linear systems based on the state space description.

HHRIE [Textbooks
RETHER/—NEBRHAFE.
Lecture note will be distributed in class.
SEEREEREICIE O) [References ( Available in the library: O )

HIMER , #ARIE— HF  AALHEH  BRE , 19945 |
SEERER  BIBRE {E  SERS AT LM , IO 4, 2010%F .
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EMBE

oY AT LHIHEH TERTEATA
(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 REHE -HFEY—RIZATA-
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 Optimal control; Optimal servo system

15 Final Review

RIEFFM DA%  /Assessment Method
& 50%
HARFHER 50%
Assignments 50%
Final Examination 50%

O N OO WN =

Ep- ERZFEDORNE /Preparation and Review

BE/—RNEHSHUHHRATHELL L,

Students are required to read the lecture note in advance.
B EDEE /Remarks

TER2EG , BEARE , ERER, ST7AZHR , dAHEBEZBLTVIRENHYET,

Students are required to have learned linear algebra, complex function, Laplace transform and classical control.
BYEEASOXYE— /Message from the Instructor

HEHERIETIIER , ERER , E5EHR , BHRER , AL CHEATIEKRVERTY,. BROFEZIBELELZBOLET,

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
B AT A, REM , BEE , REATH—/\, Hi#HH

linear system, stability, pole assignment, state observer, optimal control
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pay}

IFRME
TLEH

h‘ulf
N

o4 BT ®

(Special Research 1)

HEER F I8 EH E/Research Advisor

/Instructor

BIBER B 6B 5 BE RERRE Rk £E A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
/Year of School Entrance O O

HNRER (%] REERATLO—A

/Department

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FPRIES R C5IT 28 HEBRE
EOR% - TERE I
Frae I O |HFIDHFIC B T AEREWROAEOEREEFT 4,
B3 - by - RIR il @ [REWFGRETSEECIEEL., FRURARTET A L0TE D,
RAL - Bar - BEE 0y O RERBc Yl TR - L L TOEEER TS0 S,

W@ RE O:RE A PrREE FERIERTE |
B, D IoRsd 2FUESAHICEIT28E0IE. BOI-200 ) FaFhLvw FEEEIL TS, ) i
HEIRERY AT LD - ALADEEIL. BB CFRESHHICSIT2EENOMENEE - A0 ) Fa 5 v FTHEL TS,

REDOME /Course Description

MEEEHENBRELEHART N EBETREL. ChICES<HERNEHET S,
Students are given research themes from their research supervisor at the lab to complete master thesis.
HBE /Textbooks

EEBHENSERXSNSD,

Instructed through your research supervisor (lab).

SEEREEHEEICIE O) /References ( Available in the library: O )
EEBHENSERXSNSD,

Instructed through your research supervisor (lab).

BE¥EtE- WA /Class schedules and Contents
MAT—NXICWSUTEBHENRET S,

Research theme is given from your research supervisor (lab).

MRAEEDDICHIZY, HRREHETEERET S,
Research ethics education is implemented before conducting the research.

RAEEMD HE  /Assessment Method

MAEANOEMYEH- PEARK HRRROBRELEL TFHMET S,
Your outcome is reviewed by the course professors at interim and final presentations, especially focused on your logic and activity.

Ep- ERZFEDORNE /Preparation and Review
MAENERLEEEEBRIDILEHICE, BEICHEOEFEL THLSZ &,
Prepare always for your works in order to understand researches including significances and goals of your works.

MEEEHEDIETICHY, BFFE- BREFFCHEE L,

Follow your research supervisor's instruction, and make efforts on preparation and brush-up.

B LDEE /Remarks

TIEBETSEN BB,

Seminar tour(s) can be taken place.

HEEANSOXYE— /Message from the Instructor

MROEREBEZIEEL. BPBSOEMZREL BN SERNICHRICEBATRL L,

To perform a research will surely improve your skill. Enjoy seminar, discussion, experiments, technical presentations and writing at your
laboratory.
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o4 BT ®

(Special Research 1)

F—J— R /Keywords
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pay}

IFRME
TLEH

h‘ulf
N

o4F BIFFZEI ®

(Special Research II)

HEER F I8 EH E/Research Advisor

/Instructor

BIBER B 28 {1 5 BE RERRE Rk £E A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
/Year of School Entrance O O

HNRER (%] REERATLO—A

/Department

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FAARS AR CHI1T 588 HEBRE
FO5 - TERR I
Frae I O |HFIDFIC B T RREWREERL . EREECAEESICHTE,
B3 - by - RIR il @ [REWFGRETSEE]CIEEL. LEUEARTIERT A LNTE D,
RAL - Bar - BEE v O REERREICHM AT TR - F L TSRS, SRRV A TE S,

W@ RE O:RE A PrREE FERIER T
B, D IoRsd 2FUESAHICEIT28E0IE. BOI-200 ) FaFhLvw FEEEIL TS, ) i
HEIRERY AT LD - ALADEEIL. BB CFRESHHICSIT2EENOMENEE - A0 ) Fa 5 v FTHEL TS,

REDOME /Course Description

MEREBHEZHLE LU -EEHBICLPEFEEICLY, HRT—NXORFZLET S,
Students will be given technical suggestions from relevant professors outside the laboratory, in order to strengthen the viewpoints of the research.

HBE /Textbooks
EEBHEN SET.
Instructed from the team.
SEEREEHEEICIE O) /References ( Available in the library: O )
EEBHEN SET.
Instructed from the team.
RESTE- WA  /Class schedules and Contents
MEOEBIZISU T, BERET S,
Suggestions and discussions are carried out according to the progress of the research.

MREEDDICHEY, HRABHELZERET S,
Research ethics education is implemented before conducting the research.

RiEFM DA%  /Assessment Method

MEANOEMYHAH- FEARKEK HRAROBRELEL TFHMET S,

Response to the research, presentations and the outcome are the essential factors to be reviewed.
Ep- BRZEDORNE /Preparation and Review

MENEELEEEEBRIDIEHICE, BEICHEOEFEL THLS &,

Prepare always for your works in order to understand researches including significances and goals of your works.

MREBHEORTICHY, BAFE- BRFFICHEESIE,

Follow your research supervisor's instruction, and make efforts on preparation and brush-up.
BiELDEE /Remarks

TZERBEITOEN BB,

Seminar tour(s) can be taken place.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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