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HBERE

ARImyE 7 S5 35 S, KNEA
TERBEINRXRIXA N

(Corporate Environmental Management )

BYER # EEBI/ Yasunori HEGI / 3EEENEET

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

/Department

ERTIHONDS MPRSAHIC BT80N (FEVETIRICRICHIT L8 | . FIEER

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

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

FhES A B THEED HizEE
ROGEE - TERF I O | BEEEICSITARRE YR VA L OFEOEES RIAEIEFT S,
FaE I @ | IHEF CEITARREIERERHERRTE 2,
EE - JHy - &I il
Rl - BER - BE I O RIR TR VM L HOFERE CNSOHYHFIIDONT, WETELL DTS,

MO RhE O:REE A rRE

# 1, I-ICHET2FPEESRHICEIT28012. B0-207h Va5 Lvw FEHEIL TS,

EREETRUA L

HEIRERY AT LD -ZLAOFER. BB EAESAHICBITSEhOMENEE I -20h Va5 Ly FTHEEIL TR S,

RENOPE /Course Description

DAEOREBERG, SERZARMOERLE[NES) SERHREZETIHRRERLBMBAERE<EREZET L, 2S5 LEBEICHEL
BRBELCHBUIRENZIAVINOAEYES, BEERHDN SEZNTFEPEINIEZECEANETEANLEELTVS, KEREG, R

BYZRIAVNOEBLEOEFMRZREAL TREBESBRV A LCHINENEERD,

%8, NEARRISEEEBLETIREEEXBORRITREEINDESTH 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
HEEM

Disutribution of original textbook.

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

ZHHDOTHEZFICHELBN TS

References are introduced in lecture, if necessarry.
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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
REEATOBE (X%, K&, BE. T8%)
BEREGSEXREOHE
RENZRIX N ATLAOBE
BRENZXIXV N ATLDEE
RREAHRUCRRYTIUTI70-JAK
TEOHLNEELREE

IS5 THERNRRER
RBT7EAXY NOERE
KRREIAVHIEDRA
HIRBRIFERBEA OX IS

REREORE

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

. 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/ 103
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NN ECEEE TR

(The Creation , Protection and Utilization of Intellectual Property)

BHER #HE IE/Masashi INOUE / IRERMTHZEFT, BN  FBE / Kunihiko NAKAMURA / IREBH T H 22 PR
/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIHONDS MPRSAHIC BT80N (FEVETIRICRICHIT L8 | . FIEER

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

FES BB BREN HE0E
508, - 1208 R e
e 1 | © [aeBiEiEce 5 &R0 ms s 80 T 5,
=% I Eh I
R - ma - N | O |[EiEL L To8 S0MEEEROE S TALE S o,
i? gﬁﬁ f—%im?%?ﬁ@?ﬁ;ﬁﬁﬁéﬁ%m BO—0N U Fa5hvy TEREIL TS, HIEHEDLE = /5H

HEIRERY AT LD -ZLAOFER. BB EAESAHICBITSEhOMENEE I -20h Va5 Ly FTHEEIL TR S,

RENOPE /Course Description
ABOHNEMEESHORRICOVT, #HAOREBELFAZRDIZEILELY, MMLORBRELEOREICTEFSEITDECTN NG EEFENE
WTY, AERE. ANMEECEIZIERANEERE, ROZECLCERNEABOTBZARELTVET,

The purpose of the intellectual property rights system is to promote development of the culture and the industrial development of our country by
planning protection and the use of the right about the intellectual property which is result of the human intellectual activity.
The aim of this course is understanding of the laws about the intellectual property and the acquisition of practical knowledge based on an example.

#HHKIE [Textbooks
ENERZETHEIRLET,
To be announced in class.
SEEZREEFEICIE Q) [References ( Available in the library: O )

VEOERTERLET,
To be announced in class.
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(The Creation , Protection and Utilization of Intellectual Property)

BB WA /Class schedules and Contents

HEPE L &

c o RAOEREBFIEE
- BRTEM
- BEFE R ERN EBERH
- REFHEE. BELER
- BEMEOMD. RELFA
© o ETRMXEREELEFYY T
- HRSREE & MEVRIE
( - BETHMEA
BRF(9) - - - BFEFHME2
BE: - - IETT1ORE
BE - - B LOERAORE
EEE(1) - - BEY. BEE
EEE(2) - - EiFE
Z Ot HE B EHE

—_
N
~

O ~NO O WN =
o e e
FHRFFFIFN N
ONO O A WN
—_——— — — — —

©

_ A A A A A
a b wN -0

About Intellectual property

A legal definition of the Invention and Patent system
Conditions for Patentability

Right to patent and Service invention

Patent application, Examination and Registration
Leagal effect, Infringement and License

Prior art search and Patent map

Research actibity and Intellectual property

9 Claim, Description 1

10 Claim, Description 2

11 Design Right

12 Trademark Right

13 Copyright 1

14 Copyright 2

15 Some others on Intellectual property

O N OO WN =

RAESHM D H3E  /Assessment Method

LR—K report 30%
/NFZA N mini examination 30%
AEOREAOE) A& efforts attitude to class 40%

EH- ERFEBEOHAZAR /Preparation and Review

BRERANECTICTFOREARZFEL, RERTRIGRENBTZEEIS &,
FHRECIEREECHAMERDET,

To prepare before class, and to review after class.
Positiveness and cooperativeness are asked for a member of a class.

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
Intellectual property
Patent

2/ 103
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ocAcademic Presentation |

(Academic Presentation [)

HBERE

7&3 / Kiyomi OKAMOTO / B8

BHER AR Eh/ Tetsuya KASHIWAGI | EBEHE L X —0VUVEDOSE, B

/Instructor BEUR-VUEODE

BIBER By 28 {y 21 138 RERRE EE A
/Year /Credits /Semester /Class Format /Class
WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
HNRER [BR] REMEZ7OLAOD-RA, BENAAZRATLAI—AX, BEERIATLO—AR

/Department

XEHS B/Notice ZHEABICHRABYET,

ERTIFOND MFUESARICEITLRE0 (FEMETHEICEISHIT2880D | . FIEER

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

FliE5 A# I CHITDEED EEE
A0 - IERE I
;1 I
B - Y - RIR il @ |EIRERETRD TIFANREEAS I LA TE S,
Rl - 6K - REE i)

HEO I ME CO:IME A prRhE
HEI-A0HNUF 25 L7y FEREL T2,

REDOHE /Course Description

fcadenic Presentation

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

HHRIE [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

&M D 5%  /Assessment Method

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

Final presentation 40%

3/ 103



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/ 103
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(Academic Presentation II)

BHER AR Eh/ Tetsuya KASHIWAGI | EBEHE L X —0VUVEDOSE, B

/Instructor BEUR-VUEODE

BIBER By 28 {y 21 2% Hj RERRE EE A
/Year /Credits /Semester /Class Format /Class
WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
HNRER [BR] REMEZ7OLAOD-RA, BENAAZRATLAI—AX, BEERIATLO—AR

/Department

XEHS B/Notice ZHEABICHRABYET,

ERTIFOND MFUESARICEITLRE0 (FEMETHEICEISHIT2880D | . FIEER

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

HBERE

7&3 / Kiyomi OKAMOTO / B8

FhiE 5 A C BT D68 EEE
A0 - IERE I
;1 I
B - Y - RIR il @ [ESRERRTAVGTHEERTREL, AFIC DV TERT 2280 TE D,
Rl - 6K - REE i)

MO E AE O:RBE A prREE

HEOQ—AON VRS L7 FEEIL TS0,

REDOHE /Course Description

fcadenic Presentation 1

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. Course orientation

. Casual presentation

. How to start your presentation

. How to organize your presentation

. Effective use of sign-positing words

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

. Effective use of visual aids

9. Prepare bullet charts based on data

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

13. Rehearse your presentation

14. Final presentation

15. Review

&M D 5%  /Assessment Method

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

Final presentation 30%

©O~NOO O~ WDN
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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/ 103
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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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIFSNS PR AHICBIT &5 (FEMETRICEISHITARED | . FIEEE

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

FESAHICHITEHE HEEE
RO - IERE I @ |RIERREERFAL TH oD EZOTHEEST 5.
A1 i
B - - KR il O |RIRERETEL <5THEL. EERFIERICIEATE 2EhERISHITA,
RAL - BE - BE I O |RIERRE CRALERES. BiliE & L TOHERET - SmERES 10T 5.

O M EE O:E A prshE -
w1, [-|CREd AEAIEEHHIRITRENE. Ba—A200 U $25 L7y FEHEIL TS0, T

HERERY AT LA ALAOFEEIS., BB CFES AH CSIFAEENORMENEE - A0N ) F a5 67y FTHEIL TLHES 0,

REDOHE /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.

sk, REBEZEIDRIC. EOXSICEREZFTREL., REZERHL., ENXSCTOHREMIYBESELTVWIOEDS . FER
TR, REBEZFAENICREIZLONOEREFS, ThSZAVTREEZRO TVKIRETS, . ThoNBEREXERV, BE
FIB_EILELY, BSORAFEBSNBLSCRBEZBET.

HBE /Textbooks
Handouts are distributed if necessary.

PEBUTENEENT 2,

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

Introduce some references in class.
PBEISUTERFICBNT S,
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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: The Normative Approach to the Environment by Masatsugu Chijiwa
7. Introduction: Why do we need to learn ethics and justice in the first place?
8. Consequentialism and utilitarianism

9. 'The Trolley Problem’

10. Deontology and Kantian ethics

11. Virtue ethics

12. Application of normative ethics to the environmental issues

13. Three types of justice

14. Social responsibility and the vulnerable

15. Group learning and discussion

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

5. RIRFE L RE

6. CARBLEBRRORR

F2E WEBAORBEBNT7O—F (THEEH)
7. ZUDIC-GERERBEZLESZREZSION 7 -
8 BEEIHRLUAESR

9. KEEERENKRET

10. BBME N> MHRE

1. fEtfmE %

12. REBBEAOBRBRIBPZOSA TN

13. ZBEOER

14. HENEFCHE

15. JI—7T%B 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

Basic knowledge on Environment studies is required to participate in discussions.
Official language: English
RRECOADIEREZEH T, BROBOBRICSETER L,

ERASHERE

BHEHN,SOAYE— /Message from the Instructor

This course provides opportunities for deliberate thinking besides for acquisition of knowledge on environmental issues.
HBELETTBLSBEBLERET IS,

E-mails of Lectures

Tetsuya Kusuda: hai54900@par.odn.ne.jp

Masatsugu: masastugu@hotmail.com

F—— R /Keywords
Sense of environment, Value of environment, Ethics, Sustainability, Human-being, Nature, Society.
RRE. fifg. ME. FEM. AH. BA. #2
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HBERE
RERW (BABEBIZRA)

(Environmental Principles  ( language: Japanese ) )

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

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

EETIFSNE FEESAHICEIT25E0 (FEMMETIRICHICNTA8E0) | . FEEE
/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FESAHICHITEHE HEEE
RO - IERE I @ |RIERREERFAL TH oD EZOTHEEST 5.
A1 i
B - - KR il O |RIRERETEL <5THEL. EERFIERICIEATE 2EhERISHITA,
RAL - BE - BE I O |RIERRE CRALERES. BiliE & L TOHERET - SmERES 10T 5.

O M EE O:E A prshE -
w1, [-|CREd AEAIEEHHIRITRENE. Ba—A200 U $25 L7y FEHEIL TS0, T

HERERY AT LA ALAOFEEIS., BB CFES AH CSIFAEENORMENEE - A0N ) F a5 67y FTHEIL TLHES 0,

REDOHE /Course Description
Bl REBEZEZEADBIC. EOXSICERZRBL. REZERL., EOLSICTOHRICAMVEESELTVBOESSH, TFE
ETR, REFBEEZTENICRFTIDIEOOEREZY, ThSZAVTEZZROTVKIHEETS, T, ThSOEERAAEREV. B
BREIDZEIZKY, BESORAFEBSNDERDICBEDEEBET,

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.

HRIE [Textbooks
HBIZBUTEREE R
Handouts are distributed if necessary.

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

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 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) Intergenerational Ethics

14. Human Rights and Environmental Ethics (5) Earth Totalitarianism

15. Human Rights and Environmental Ethics (6) Presentation

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

0N OB WN =

©

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

RREICOADIEREZEHT, BROBOBRICSETER L,
Basic knowledge on Environment studies is required to participate in discussions.
FASE: AAXE
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HBERE

RERW (BEABXBITA)

(Environmental Principles  ( language: Japanese ) )

B LDEE /Remarks
Official language: Japanese

BYEEASOXYE— /Message from the Instructor

HBETTELSBELERE IS,

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

RRH. ME RE, S6HEM AR AR &2

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

(-]

FHBRTE (18— T )

(Internship)

VI

HYER FI1—AK

/Instructor

BIBER By 28 {y 5 12825  RERRE Rk £E A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

EFRTIFOND MPUESAHICEIT28Eh FEMETHICHISHITA8E) 1 . FIEEE

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

PSS Bt C51 1 BRED Rl
AR - B2 I 5 RSN LB S| TIT D L S DI, EROEEEI T MRS,
- I EHAFATEERL T SPTOR0 +UR F EL TLEREREBRESITNT 3.
" m EEOSETROSNBEEN. SOFRD. MMOVIRSICE S HBINESI 1A,
T . FRIHIL TR0 SRR S, B TR L 75RO R VAL D S TR E SIS
1, T Ioaii5s SRS R B3 SHERIE, BT 20% U+ a5 hvo SEALTC R, | FRHE (15— 2)

HEE S FAARS AR BT AR NORESEEE - 20N U2 S L7y FTHEEIL TS,

REDOHE /Course Description
LEPZINARBEEETEEEZZTAEN S, —EHBERE- g MREFTSICEILKY, REAOHBLTTRERESABZVERERBL TH
¥EFHznlbetd, FELREOEENCECEMOLEBZTOS L ZANE TS, —EHEORENRTERZBEL LHEE2Z T, 2V
HEMRERTOZ T I RF—LANSNL, BMIEEN L EEBERET S,

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.

HHRIE [Textbooks

#FICHEL
none

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

REMZ7OLAER (LE70O0ER)

(Fundamental Environmental Chemical Processes | (Chemical Process))

BHES BR HE/Kenji ASAMI/ TRILF—ER{ILFR (19~ ), B B/ Xiaohong LI/ TRILF—@ER(LERN
/Instructor (19~)

F|k  FA / Kazuharu YOSHIZUKA | TRILF—BRILZER (19~ ), BE EF / Syouhei NISHIHAMA / T
KL E—BRILER (19~ )
KH £/ Fumiaki AMANO / T XL¥—ERILER (19~ )

BEFIR B 28 {1 21 12825  RERRE E-£ 3 AN
/Year /Credits /Semester /Class Format /Class
TRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
HRER [#R] RENMZE7OLAO-A

/Department

ERTIISNDS PSS AHICBIT D880 (FELMETHICHICHITSEED | . FEEE

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

FES AHICHIT A5 HHEEE
08 - R I @ EF 7O 2OWRICHETTOEEE. T2 F—1F oEaifit® (bEIF TS OETE0E - &
" " WEIEisT 2,
il I
m— 1
B - JiR - R m-=2
mM—:3
R - BiR - BBE i)
e BE O:RE A PrEE RRIEF IO EAER ]
B, IlCRd 2RSS ARICEITARENIR. B —200h U Fa5 L7 FEHEIL T4RS 0, EF 702

HERIEF IO 20 -2 LAOFES, BB cFuESAHICBITAREhOREREE I -20h U F 25 Ly JTHEL TS,

BENOME /Course Description
CEZ7OELAOHRICHALTOEALE, ITRILF—LE, SIS, CFEIZLEOEBHNE- Bi2BE IS 2IEARETS
This lecuture explains fundamental knowledges in process chemistry, enegetic chemistry, separation and analytical
chemistry, and chemical engineering.

HRIE /Textbooks
LEIZIHUTEBICEE
Designate at the class, if necessary.
SEZEREEFEEICIFE O) /References ( Available in the library: O )
LEIZHUTHEBICEE
Designate at the class, if necessary.
RESTE- WA  /Class schedules and Contents
CORBAZETOLARRIG, REMCETOLAT-—ATHRZED TV LTHBE L2 ERABOBEEEELET, BIEILCYHE> T,
BEMREEHEESETTORERBEEBRAR. AFILELCOVT, t9CETUVT2REL. FACKULERABERRE LR 1-O0HE
BMAVF1TLZKREFELETS,
Contents of this class will be set depending on the level of proficiency of each student. Students must consult with
advisors before course registration.

a5 3E  /Assessment Method
AREEHEN, REICHITIER- MBEESICHITIBERMYE: BECII2ERIBOERESZEFHNICTMLEI.

Advisors evaluate approach and understanding for the class.
Ep- BRZEDORNE /Preparation and Review

HUYBEMHTI L

Ask the instructor in charge.

B LDEE /Remarks

HUYBEMHTI L
Ask the instructor in charge.
HUAHBNEET S, ERVNEZEEIZICE. BERSERAICEHEZZEE-_REBRICRELEZ L,

Submit notification with cource registration to Teaching and Education Division , Academic Services Department Division Il for taking this class.

HUELASOXYE— [Message from the Instructor
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ERAE

REMZ7OLAER (LE70O0ER)

(Fundamental Environmental Chemical Processes | (Chemical Process))

F—J— R /Keywords

8/ 103



ERAE

RIBMZE7TOLAERN (TEITVUTIL)

(Fundamental Environmental Chemical Processes Il (Advanced Material))

BHER ME B /lIsamu AKIBA/ TRILF—FBRILER (19~ ), A& BR / Katsutoshi YAMAMOTO / TR ¥ —
/Instructor ERILER (19~)
$K #/Takuya SUZUKI/ TRILF—BRILFER (19~ ), ZF  R#/Seung-Woo LEE / TRILF—ERIL
25 (19~ )
S #2Z /Hiroyuki IMAI/ TRILF—ERILER (19~)
BEFIR B 28 {1 21 12825  RERRE E-£ 3 AN
/Year /Credits /Semester /Class Format /Class
TRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
HNRER [#R] RENMZE7OLAO-A
/Department

ERTIISNDS PSS AHICBIT D880 (FELMETHICHICHITSEED | . FEEE

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

PR S AHICEI TS HzEE
*0 - FERE I @ | T U FILOWR CeEGE P ER. Fo bR BTG LY S ETEGE - SiNEIEIST 5.
FRE I
m—1
BE - JE - = m-z
I-3
Rl - B8k - BEE IV
MO HE O:-BEE A PrEE REF O AERD
I, I-ICHCE ARMESAFICEITSEENIZ. BO—200h U a5 Lvw FERIL T4 0, (FEwTFUFI

HERIEF IO 20 -2 LAOFES, BB cFuESAHICBITAREhOREREE I -20h U F 25 Ly JTHEL TS,

BENOME /Course Description
FEITUTZIIOWEICKEAR, MEHLE, F /L%, B2 FLERECHIZERAR[ RNOBSEINERRETS,
This lecture explains fundamentals of material chemistry, nano-chemistry, and polymer chemistry.
HRIE /Textbooks
FIZHL
Not designated
SEZEREEFHEEICIE Q) /References ( Available in the library: O )
FIZHL
Not designated
R¥EFTE- WA /Class schedules and Contents
CORBAETOLAERIG, BRUETOELAT-ATHREES TV LTHEERZERABOBEZEBLET, BBICLHL>TE.
BMREEHEESETORERBEEBRAE. AFILEFCOVT, +5CETVVITE2REL, BACKULEBARERERE LR -OOME
BlAVF1SLZBRFLET,
Contents of this class will be set depending on the level of proficiency of each student. Students must consult with
advisers before course registration.

BABFHMED A% /Assessment Method
MEEBHESN, BRXCHNTIEYE HABEECHII>HEEYE. BRLIIERANBOEBERESEZEENIFMELET.
Advisers evaluate approach and understanding for the class.
Epi- E%FBOANAE  /Preparation and Review
MREEHBEHHATD L,
Ask the instructor in charge.

B LEDEE /Remarks
BEYENEET S, ERRNEE2BEEITZICE., BERSCEBICEHEZEZRE_FHBRICBESEET,

Submit notification with course registration to Teaching and Education Division, Academic Services Department Division Il for taking this class.

HUELASOXYE— [Message from the Instructor

F—"— 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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

PR S FEH 51T HRE DigaE
K058 - 3EAT 1 | @ [{eeFee mmEE M 23 A E 58T 5,
e i
I-1 | O [WEOT2ILE—HROFE LR A B BENEEET 5.
B - - R I—2
m—3
BAL - BEAR - BB N | @ |[gEOEMHRCEEREE L ED 5, (LR RIEOIIE 5B CHNT AEAE b O,
RO BIPBEE OB A PrEE i ] “ R
%1, [-ICHed 2RMESHHITBIT A1, BI—20NUFa25 Loy FEREIL T RS,

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description
BROBPEM. XEBRBENIZILF—ZBRTOCLRACEVTEFBERSEE 2 CLEELRISRBETYT, IXRILF—BR7OR%ZH
HIZEHICEK., EFBEOLE (ERILE ) ZELERIIMVENHYET, AEETR. "FEHH, & TEER CHOITERILEOR
BEzZVET, AEFEABEFUATOESY T,
- EEBREVOEREZEMRTES,
- BFRBEECL IR —FrVTOBRREFATES,
- ERFECBEREORRZEBHATES,

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

This lecture aims at understanding the following topics in electrochemistry: (1) electrode potential; (2) kinetics of electron transfers; and (3)
relationship between current density and overpotential.

#HBIE [Textbooks

TREFDAYEARE (L) RRACERA, #8R. 5,700M
ThFECAPEAE (T ) RRICFEA. 58k, 5,800/

SEZEZREE®EICIE O) /References ( Available in the library: O )
O EBF¥BBHOLY —EX¥AM (EL E- SHE— 2 ) HAEE . 36758

RESTE- WA  /Class schedules and Contents
1 HAHA >R guidance
2 IXRILF—ELZEFHE energy and chemical equilibrium
3 EMNOFIM control of electrode potential
4 RILANDOR, EBEM Nernst equation, electrode potential
5 FEEE(1) test(1)
6 M photoexcitation
7 #{tZF photochemistry
8 MEEE(2) test(2)
9 ERBERE the rate of electron transfer
10 RILZZXKNU—  voltammetry
11 BIEEZ () test(3)
12 FFRHER. BLUE®(1) Presentation and discussion (1)
13 HIERKR. BRUEMW(2) Presentation and discussion (2)
14 WK, BKRUEHH(E) Presentation and discussion (3)
15 # &5 Discussion

10/ 103



oTRILF—{tF

(Chemistry of Energy: Reaction Kinetics)

RIEME D 5%  /Assessment Method
AEOREANOE)EHM: - - 50%, EF: - - 50%

Grading will be based on active class participation (50%) and tests (50%).

Epi- E%FBOANAE  /Preparation and Review
FWLARILOYEFEZEBLTVWD L,
The students need knowledge of basic physical chemistry.
BRNEOZHEREZTFEID &,
Make good preparations for class.

B LDEE /Remarks
BREERELCESID L,

Bring the textbook into class.

BHEN,SOAXYE— /Message from the Instructor

EMBE
RREMAE7OEA

BER IX)LF— REBMEACECELEZLS, LERNEOUZH SHBEOREEZHASHICTRILHOOERDZHICOFTTELL,
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 engineer.

F—"— R /Keywords
IxRLF—, L2FE. EEEN. ETBEY. EHCIRILF—

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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIHOND PR AHICEIT 2880 (FPEMETEICHISHITS8ED | . FhEER

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

FHHES BB DA TEEE
5028 - T2 I | ® |0 e 2 oWR o B b mrr e, ms, REmE s OREs - SihEiEed 5,
o I
1 | o [t st OIEE e XET AR EOREE A, ENORGERET DB ENER

= - - TR F92.
! m-z

m—-3
T v | o [RRORIRE RN BT AR, RORE. RGHAOE 70— 7 HRAKE

B2,

%@ B EE O:ME 4 PrE U
%1, 1 HET BPMEE AT AENIL. Ba—20N+25 Ly TEHEIL T S, TR
SIBIB(E T OE2 01— RLNOSEIR, BB CSRE5 A5 T 2AENOREIEEE 1— 200 U F 25 A7 J CHEEL T al,

REDOHE /Course Description
COBENEEBEERUTOEBYY ET S,
1L LERGEEERBEBBOERRICOVTOEMRANBRERD S,
2HEOWRT—NIIODVTRBEE, RGEBOEASERE- FMEL. ThERRKX F1AHYIarTs,

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.

HBE /Textbooks
TrERA PEUE F8R (T)

SEEREEREICE O) [References ( Available in the library: O )
FICEELEWV Nothing specified

LB WA /Class schedules and Contents

1HAE A BA Guidance & Introduction

2 RISEEER (1) [REX] Theory of reaction kinetics (1)  [Rate equation]
IRGEEER (2) [1RRBEER] Theory of reaction kinetics (2) [First order kinetics]

4 RISEERR 3) [2XRSEER] Theory of reaction kinetics (3)  [Second order kinetics]
S5RIGEEERHR 4) [TLZUAK] Theory of reaction kinetics (4)  [Arrhenius equation]

6 RISHEENR (1) [ERIS] Theory of reaction mechanism (1) [Elementary reaction]

7 RIGHEER 2) [EFREEHA] Theory of reaction mechanism (2) [Steady state approximation]
8 RIGHEER 3) [ESHRIS] Theory of reaction mechanism (3) [Chain reaction]

I RICHERR 4) [EBREER Theory of reaction mechanism (4) [Transition state theory]
10 EHBN(1) [B{LRIS] Case study (1) [Oxidation reaction]

1 BHIBNQ2) [KRERS] Case study (2) [Hydrogenation reaction]

12 EHIBAG) [HERS] Case study (3) [Reforming reaction]

13 HERS(1) Presentation (1)

14 HERL(2) Presentation (2)

15 MERHR Discussion

BRiEFFM DA%  /Assessment Method
RRNB(40%). BEEISE@E0%). LKR—K(20%) Presentation(40%), Communication(40%), Contents(20%)

11/ 103



oftERI T

(Kinetics and Reaction Engineering)

Epi- BE%FBOANAE  /Preparation and Review
1. EZWTREALMZERGEEERISEBOERZEZL THZ L,
2 BEOMRT—NICODVTRDEE, REEBOENSIKEXATHLIE,

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

B LDEE /Remarks

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

11/ 103
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(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

RS A 51T BEE FEEE
%058 - TR I B |[WEOEICE S o RIGEE CRT 2 58T B,
Fhe i
I-1 | O [{{EEREOEEERA. REissHos TRET 2R RRT 2 /- 00iRENBENEIZET 5.,
B - - FR M-z | O [{LEREOEE B SOEETFREEL., S 0T 3 O0FN% 857 5.
m-3
B - AR - B 5
W@ : W<PEE C:RBE A POREE JE——
%1, [ 2R MESHIIBIT 248013, BI— 20025 L7y FEREIL T RS, beet T

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description

EAZA NEREFPHMBESZEL L TIENICEAVSATVZERMBTSY ., BROCZIRLCE G TRESBEVENTHD, FHERT
F, EATANCRRENZZABMRZEMEL, TOBE HERBACOVTEREL, B8I2 L 2IERRETS,

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.

HBE /Textbooks
4F(ZFEE L %5 LV /Not designated

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
O TEASA NORZETE, IHEX- /USRBE BEUFAILFTA742 20006 ¥4,900 (BiS )
O TEFZ/ hONZFETA) EBEXEXRE BIREUEYAIIOTAT740 1987F ¥4,800 ( HiAl)
OTEFZA N —EREISH, EMHE SRERE BRUEYAICT1740 1975F ¥7,282 (Hi5l)

B¥:HE - WA /Class schedules and Contents

1 HA &> R/Guidance

YA T4 N O#EE/Structure of zeolites

Y75 4 N O¥E/Physicochemical properties

BaEE LTORABM) 27 vyF2J(1) - 7ORABMEE RS - /Catalyst Cracking (1) -process and reaction-
BaEE LTOFRBER) 75 Y ¥ (2) - iR - /Catalyst Cracking (2) -catalysts-
Mg e U TOFAE ) 0o fiiE 7 O+ A/Other catalytic processes
Bt & L T ORI A/Oxidation catalysts

& & A 7> X #a/Adsorption and lon-excahnge

9 HERKR. H&UER 1/Presentations and discussion 1

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

11 BER., 8K 3/Presentations and discussion 3

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

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

14 HEK., KLU 6/Presentations and discussion 6

15 F & ®/Summary

BiERME D A% /Assessment Method

REA DS/ Participation 20%
7'LH>F7—> 32/ Presentation 80%

0N OB WN

EH- ERFEBEOHAZAR /Preparation and Review

BE, FEOBREZEXALERETOSNT, BRIICEIEOBRNELELEZTITD L, BRTHENLENBEERBS TR FE2 %
EL, B#RZEBID L,
Review previous lectures before every lecture. Students are highly recommended to read references introduced in a lecture.

12/ 103
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Ens v BiE(l T
ORIERETIE BEN27OER

(Reaction Design and Engineering)

B LEDEE /Remarks
BETHY LEFI2MBICETIRRZELTESVET, REFTICHETIRER N ZFA, TLEVT—2a BAEREERLTHELELSIC

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.

BYEEASOXYE— /Message from the Instructor

HERBOTERLEA. RRPHBTORSHE, BENEBEANOSMEHSFLET,
Constructive participation is highly expected.

F—"— R /Keywords

12/ 103
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o> T = (%7 OER
(Applied Catalysis)
BHER SH Mz /Hiroyuki IMAI/ TRIILF—ERILZR (19~ )
/Instructor
BIBER B 28 {1 5 138 RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O

e EE
/Department

ERTIHOND PR AHICEIT 2880 (FPEMETEICHISHITS8ED | . FhEER

/ Competence Defined in

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

“Diploma Palicy™ {Competence Students Attain by Course Completion), Specific Targets in Focus

FHHES A BT B EEEL
F— L | o [EERR- EHEFERICS T AREOME IO LRI ONT, AL SN S MR UAERISIC oL T
SHIEET 5.
HihE I
M-1 | O | T sREORFOEERA. REOREEITRT SR FIEHET 2.
B - H - TR -2
m-:3
T v | o MR ST SRBORFOIEE, MOTENTIRTE 5L 3IRET BLHIL MOFEORFER
X EOMTICOLTHEM - BT ARERE D,
%G B M O:MhE L PR

I,

ISR SF RS AHICBITENIT, B —200 UFa 5 L7y FEEIL TS,

[CHREETE

HEREF IO 2 0-ILAOEL . BB CF RS AHICBITARENORENFE - 20h U4 2 Z L7 TTHEIL TR S,

REDOHE /Course Description

MREERROIZEIECREESTRESBEVENTH S, FBHRTR, LFIXETOELATAVSATVW2RY MEERY LT, MERSR
CHMEBSORBREERN TS, FEBRZBELU T, MEZERE L TREBBEICKREN RENRELSEVEDLDI RS ICBDEHOILFR
MOBEZEEBRETS,
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.

HRIE /Textbooks
FICEL
Not designated

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

o TH L LWARIR{L .

BB WA /Class schedules and Contents

1.

© N OAWN

9

10.
1.
12.
13.
14.
15.

B4R >R Guidance
IXILF—/E&R#M Energy & resources
BHIXILF—/F# Free energy & equilibrium
KHE B Hydration and dissolution
RISEE  Kinetics
W& & Bi&E Adsorption and desorption
KX (1) Presentation (1)
33k (2 ) Presentation (2)
fitE &S Catalysis
Bim{b¥ Petrochemistry
JV)—=24 2 AN —  Green chemistry
REBFAMABIM  Catalysis technology
REFNBES /RT7—MREFZA N Zeolite
3%k ( 3 ) Presentation (3)
3% (4 ) Presentation (4)

RAEMD FE  /Assessment Method

BEOREADEY) &/ active participation in class 20%
K- FE/ presentation & assignment 80%

13/ 103
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OISR T ¥

(Applied Catalysis)

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

HYELASOXYE— [Message from the Instructor
NFRBEICEENICSMTD L

Try to discuss

F—J— R /Keywords

13/ 103
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(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

RS T BT A ZiERE

038 - T2AE 1 D |EFEE AT A S EE L O ERRR A D DL T O E IS8T 5,

se I A ESEERTESIERT 22010 VDL 7ERD THERERIFEIT D BERISIET 5.,
D1 | O |[BERRIH 28 0B oS EE R R8T 2B E R U E1E8T 2.,

ERE I-2
m-3

Bl - Ak R T

OB MEE C:EE A prEE R,

1, I-ICRET APMEEFEIIBIT80IE, B1—20AY 25 L7y FEEEL TS, o

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description
REMBBERTEICEAETNDIXESH. EFFEIONBEORZCHSVT, ZHEBSEQOLME BROMWRVIEETHD. 2MBERETS
YORYVRELEEETR., EAGYMLENBRIIEDIIFTRENBSNBVEEEHD, XBRARICKDBERTOERERD,
International tables D&tk ., EINDHENRBERERE, BEARLEICOVT, BEREHNSFBETS. BXRFEBICHARXBETF—2ERLNTY
—RKMRILKREFEICLRD TV T4 TFIERESR,

FEBERFEUTOEY,
Olnternational tablesDEE# F 2 ¥ BT 3
OEF P EDRBEREZEZET, U— MR NEERBEICRietan-FPEEA L TERET S,

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:
Learning of how to read international tables
Learning of how to measure the X-ray powder diffraction

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

sZEREEFEEICIE O) /References ( Available in the library: O )
OMBOXNMMEHR SHEEZE HIUUK

14/ 103
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(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. 2019FERBAEISAFHBEND,
English classes and Japanese classes are available every other year. Japanese classes will be offered in FY 2019.

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords

14/ 103
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(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

PSS TH 1T BEE S2E1E

£038; - 265 1| © [WEOHRENTH T BNBEETT 5.
ke I

I-1 | O [pEESHENT 2OORRIAOFEER. RATENRT ENEENEIHTT 2.
BE - ¥ - TR -2

M-z
R - B V| O [@RORMAECRAMEIHL . MEOSREIOERO TR FRT 2BHED O,
WO BEBE O:PBE A PrRE R
1, 1~ ITHIET AR AHITHIT BHIE, BI—20NUF25 L7y FERIL TS, it

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description
MEOLHBERE. SEALEFEEEIZADEONEELEMNO—DOTHD, FEBETRIBREOHTE, EXBERICEIBIEMIOWVT,
BILAARREEBREHEEERY £, BREASKTOLALTERBR TS, L. EXRHRCBEI2HEHOXEHERAE £8L, 7LE
YF—3avEFS,
EABRICEIZIEMOERFEEZESL., ROLAATOEAFZ2ERID_EHNENEBETH S,

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.

Goal of this lecture is to learn principles of hydrometallurgical technologies and to understand thier role in actual processes.

HHRIE [Textbooks
BEPICERT S,
Textbooks are shown in the class.

SEEREEREICE O) [References ( Available in the library: O )
BEPICERT S,

References are shown in the class.
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(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

15/ 103
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EMBE

oE kMR RS TOER
(Solid State Materials Chemistry)
HYER B BEAL/ Xiaohong LI/ TRILF—ERILER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

/Department

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

/ Competence Defined in

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

“Diplama Palicy” (Competence Students &ttain by Course Completion), Specific Tarzets in Focus

FRIES A CHITHEEN ZEBE
5% - TEAR I ® sl P E 00 THd) . i - MEREPIcE D Toe) | RUMERIP TR b na bR
AOEE ISR T B,
jk;1 i
m—-1 | O |EF - 5F LUl SEE OGS 2 BENEETT 2.
B - - 7R I-2 | O EHFEOEECFEOREL T EET SFERT 2.
m-3
R - 6N - R Iy

%@ @< E O:FE A: PrEE

I,

I ZHIST 2R RS AE#ICEIT2EE012. Ba—20h U fa 547w TEHERL TS,

Bt EE

REEIEP IO -2LA0REIE. #BSFAESHFHICEITLENOMEREB I - 200 ) F a5 Lo FTHEIL T S,

RENOPE /Course Description
BEROBKILEHDVIMBOIETHBD L EBET. RRLCFICEI TEE, . 88 YWELCRCESL ™YL . BLTYELETER
WIRDh2LERSEEABL S, BEMYEZDLE L CEEMBZCENAEL SHBEITZEZ2REBRETD, RECHB[OTTEIY K
SBEEYHOBREEZRES,
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.

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

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BE#{bZOER, S.E. Dann¥E, {LZERA

BB WA /Class schedules and Contents

# &#EAPI/ An introduction to Crystal Structures
B#IE, XHiE/Close-Packing and Symmetry
& F & B AU T/ Lattices and Unit Cells
& R EE &R Bl/Crystalline Solids
¥+ I X)L ¥ —/Lattice Energy
X#R B34/ X-ray Diffraction
BEEMR & E—+ 5 I v U Ak/Preparative Methods-Ceramic Methods
& &+ R 8% — Y )L —4° )L 3E/Preparative Methods-Sol-Gel Methods
{447 BB % — K B & A 3% /Preparative Methods-Hydrothermal Methods
Bl DL S S & EFYWH/Bonding in Solids and Electonic Properties
#&F X ffa/Lattice Defects
R T E kO ¥/ low dimension Solid Properties
EFT A4 MOEiE- M/ Zeolites and Related Structures
BEHORIE., FEM, BIEEH/ Magnetic and Dielectric Properties and Superconductor
& E/exercise

RiEFM D A% /Assessment Method
L 7R— K/report 50%
7'LH>F7—= 3 /presentation 50%

ETTR

EBRZEDORNE /Preparation and Review

#H R &/ Textbooks

16/ 103



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/ 103
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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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIHOND PR AHICEIT 2880 (FPEMETEICHISHITS8ED | . FhEER

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

FRHAES AT S8 IEEE
RO - TERF I @ |(EFREIFOER &a8 70 AT 2508 %15159 5.

m-1 | O FEVATLTHARE IO D70 20E ORESRUNEEY & 2 8 THU SRS FHEA.
REREEE AL TamIE B E N EISIST S,

B - Y - RIR

T —— v | o [EEREIOeRE Al T0 L ADMB(LEC NS EEKL 8 SORBLZL DT F — PERDH
L set R FIF. BISRIE OB TR E BB T s L D,
KO : B HE O:BEE A: TUEE IE—
%1, [-|CHTT 2MEaAICEIT28013. Ba—A0H U +25 Lvy JEEEEL TS, axals
HERIEF IO - LUAOFEL, BB EFUESAHICBIT0RENOMESEE A0 VF a5 Ly FTHIEL TS,

REDOHE /Course Description
CERBERNA AV T IOR—TYELEEETOHE,. REZT7OLAESB7OEAOMRNMERIC, FT7OCLAOEAELEORE LA BE
Thd, 1. iﬁ%@ﬁmﬁﬁk*’("gﬂiﬁi%b‘b(Dﬁ%ﬁTEHzX(I‘ 270A0ARND2 / 3UEELEY, FBEZRRNTOBEYZRIRES
MBMHALEETOLAORACOATFER D, KBHETR., LERBEEYRBSTOLABS LS TOLAICDVTHETZLEEIC, RKiG
Z7OEAESHTOLACAVSNZERRMOBEEREEZBLICTOBASBFICOVTHENRT S,

FEEBRUTOEHYTT,
- RISBRDRETECODVWTEBEL., SBATEDLSICKS,
- DEEREORFTEICOVWTEREL, BATERLSICRS,

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:
+ Understanding of the design methods of reactors
+ Understanding of the design methods of separation unit operations

HRIE  /Textbooks
2L /NA.

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

(Process Design)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

7O+ ASREHELER / Overview of process design

E W7 E / Fluid dynamics

{=#4 | Heat transfer

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

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

i / Extraction

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

HE 7O+t ABEE / Overview of production process

#4244 E 7Ot A/ Topics on production processes

I ZFVYIIZRT A2 N [ Engineering management

F &/ Summary

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

ET TR

EBRZFEDORNE /Preparation and Review

EMBE
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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Ll ~ —_ B ?ioF“?l ®E
OfEmﬁ*ﬁ*#:/;(7'lA BE¥TORR

(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

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

S5 A BT BEEN z;zEE
5038 - TEAR I @ |SEptERDERET. S - BRESHIE CRET A AL EIZIET B,
e T
I-1 | O |$F - BEF LI TOHEDES S S ITRT 2 OIS B E N 5158 5,
[P — _ RIS, T2l — . BIE ERYLSOPT HRTAYSGEY T ) 7 ILOEERRIT & BT C B
B I-2 | O |mzhxiziad 2,
om-3
FAL - BAk - BEE T
KO M EE O:EE A P P
w1, I-|CRd AR5 A4ICHITAE0IE. Ba1—20hUFa5 Lvy TEBRL T REL, m 7

REEIEP IO -2LA0REIE. #BSFAESHFHICEITLENOMEREB I - 200 ) F a5 Lo FTHEIL T S,

RENOPE /Course Description
HIEBMBOREPHERICIBRLOEFRRERELSED2>TVS, flalE. T/ TV /O0—NA ATV /O —BENTTOMRE
MOBRBEEHFIHHLVEMOESHFELL, BHREG. IX/ILF— BE ERESEOZHFALCKEZRELTVS. AERXOIEBER. &
FEEETRTVBEEMBICOVWT, TORBURPBENDFELREFLARILTEDLSIZRRATEDON, TLTOBERTICEDLS B
MAEDLDNTVEIDON EEBRETEIEICHD, FBRIFETNICOVTHEHET S,

Our life style has been greatly changed by the newly discovered and developed materials. The advancement of new
technologies such as nanotechnology and biotechnology, which have changed the basis of the conventional material
technology, have influenced a lot of fields such as telecommunication, energy, environment, and medical. This lecture has a goal to understand
recent topics regarding advanced materials, including characteristics and functions at atomic or molecular levels and their structural accessment.

HRIE /Textbooks
BIEEEY, BROFPEERZENT S,
Special text books are not used. Instead, materials for the lecture are handed out when they are needed.
SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BEHICEERN TS,

References will be properly introduced during the lecture.

18/ 103



EMBE

oRmMEIST AT A AL Ot 2

(Advanced Materials Systems I)

BB WA /Class schedules and Contents
1 REMRS AT LOER
2 MEMEEOBRRERE
3 SEmMBlElE?
4 EmMBORES
5 SWmMBOSE: KEE CHEE
6 LWmMBOIEESM . 5 FRE
7 kmMEOLEEEN  BoFLFE
8 HEOELY
9 SWmMBON  REDH
10 EWmMPDH : F/8E
11 SSimAr R - #as
12 LimprREE - #E
13 ERRMBOISA : 2 F1EHR
14 ZiEHEOIGA  FRLE
15 F&o

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

10 Analysis of advanced materials: Nanostructure

11 Evaluation of advanced materials: Functions

12 Evaluation of advanced materials: Structures

13 Application of advanced materials: Molecular information

14 Application of advanced materials: Information processing

15 Summary

RAESHM D H3E  /Assessment Method

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

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

B LDEE /Remarks
RNEREZLSEVET, NBABPRRECEREHICAZOT, BRAICERELTH 2 &,
English references are often used. Reference search and presentation will be a part of the lecture.
SEM, TEM, SPM, XPSZ E M KD MEMOBMH 2 HVET, BERAHNE, 2 X—ICTRYEREETH &,
The analytical equipments such as SEM, TEM, SPM and XPS will be outlined. It is recommended to confirm them at the
instrumental center.

O N OO WN =

©

HUELASOXYE— [Message from the Instructor
FLOMBOBRRPHERLICE, BYISMBRFTEOIRNIYBETT, 2 FRFACEI<SHHARPZOASZOEREESNC N TTE
DEWTT,
The aim of this class is to learn the basis of design and analysis methods of nanomaterials in the molecular level.

F—J— R /Keywords
AR, MROSEEBE, FEN

Aadvanced materials, Classification and characteristics of materials, Analytical techniques
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oFa FMRHLE

(Polymer Chemistry)

BYEER

/Instructor

BIBER
/Year

NRALEE

B
/Credits

/Year of School Entrance

e EE
/Department

EMBE

RENMZE7OA
ME B /lsamu AKIBA / TRILF—BRILER (19~ )
28 {1 5 2% Hj RERRE B A
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

/ Competence Defined in

“Diplama Palicy” (Competence Students &ttain by Course Completion), Specific Tarzets in Focus

FHEEE BB 1T HREN sEEE
A58 - 262 I | ® [E970am WitchT 2a@EEeT 5.
HohE I
M-1 | O |[Basmsspibl, S0 REOAE*IZIRT 5 O0RENEE N FI58T 5.
@ . s - =50 I-2 | o [EWSROAIL ZORBEERAT 310135 ORENEA SN0, TOPDSEMETIL— | ERIS
BU. REREEREAT BRENEIZIET 2.
0-3
B =an - 0

HE: I RE O:EE A prREE

I, I-ICHET 2FESAHICHEITLEENIL. Ba—200 ) Fa5Lvy FEHIL TIRE,

SOFHAREHEE

REEIEP IO -2LA0REIE. #BSFAESHFHICEITLENOMEREB I - 200 ) F a5 Lo FTHEIL T S,

RENOPE /Course Description
FERTR. THREEMBEROLOOES FOUYE., IMFEOERBLTHARREMICOVTHERT S,
ABROEEBER., (1) B FIXRORITHHEEICOVTERTS, (2 ) BFFARBIVCESEYEETORRICOVTERTS.,

(3)BYOHNEEDEEEERTB_ETHD.

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

HRBE /Textbooks

BELEW

Nothing in paticular

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

TR

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

h=2AN

=7

FREZOER

(RECERA)
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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

RIEFFM D FEE  /Assessment Method
L R— N o & TFRE 100%

Report 100%

ER- BRZBOANAE  /Preparation and Review
SEEZEZAVT, B FYUMERICODVTERLTHLZE,
BB FER<EZLTIHBLIE,

IR EBEETCE<S<AVShAHEEZEBLTHLZ &,

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

F—J— R /Keywords
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SFNE
IRIB(LZE7 Ot AR BH LT O R

(Advanced Chemical Processing for the Environment I)

BHER CERILFZATLAO-AR, BE (H&K). Kig (LH)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIFSNE MFEHRSHHICEIT 2880 (FEMETRI CRIStT 288 1 . FIiEEE

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

SRS Aat b 1T BhE S0
508, - 1208 I | ® [ErReeler IO ol T 8r BT, RsORE 8T 5,
e I
D-1 | O [(L¥70CA%0Ed 5 L CuEIEsEiimL. AT AR A%IoNT 5,
B - - F o
m—-z=
B - mat - RS W | O [BERREMEL T, (LERiEDTieh 5. MEOFEEAM L. 10T b EEIERT 5,
- CHE 1 : Bl : 1 .
X?,?iﬁimgégﬁﬁﬁﬁgﬁﬁﬁéﬁﬁm\5:—R®hu¢zih7vjﬁﬁﬁbf<ﬁého FRIEE IO R |

HEREERE IO - 2ALIAOEEIT, BB EFAES A CEITSRENOMENEE I - 20 ) F a5 L7 T THEIL TS,

BENOME /Course Description
LZ2TOLABICERIATACHTZEMANGEN, REROBRNEFAC 2T ERRETE, 2O RAEARBEZNEEGBHTT
—XZ2DOHEL, TOFHTOERERL SHSARMETEER/T S,
This lecture aims to learn advanced science and engineering in chemical processes and resources systems.

HHRIE [Textbooks
7% L /None

SEEREEREICE O) [References ( Available in the library: O )
HEIZISU TER
Distributed as necessary

B¥:HE - WA /Class schedules and Contents

1 HAXVA (HARMEBEZEEL ) (O—AEK )/ Guidance (Including research ethics)

HBEHED® #ZE 1 {t%7O0tAI%/ Lecture by Invited Lecturer 1 1 (Chemical Process Engineering)
FEHBEHO HHEZ 1 LETOEAIZ Intensive Lecture 1 1 (Chemical Process Engineering)
FHEHBEMO HHER 2 (EITOEAIH Intensive Lecture 12 (Chemical Process Engineering)
FEHEAO HhEZE 3 LEITOEAIZH Intensive Lecture 1 3 (Chemical Process Engineering)
BE#HE0 #ZE 2 {ETOEAIZ Lecture by Invited Lecturer 1 2 (Chemical Process Engineering)
JEE- RREEOD/ Exercise 1

HBEHE® #ZE 1 REBRIZ Lecture by Invited Lecturer 2 1 (Environmental Resources Engineering)
9 FEHHEHO HKPHEE 1 REERIZ Intensive Lecture 2 1 (Environmental Resources Engineering)
10 FEHEMHO HPEE 2 REEIRIZ Intensive Lecture 2 2 (Environmental Resources Engineering)
11 FEEHEMO HPEE 3 REEFRTIZ Intensive Lecture 2 3 (Environmental Resources Engineering)
12 BEHE® #HE 2 REBRIZ Lecture by Invited Lecturer 2 2 (Environmental Resources Engineering)
13 EE- REQ/ Exercise 2

14 L 7R— NERK/ Report Preparation

15 #3¥E/ Summary

RIEFHM D % /Assessment Method
FE- LAR—K 100%
Report 100%

0N OB WN

EH- ERFEEBEOHAZAR /Preparation and Review
FEENLBREARZBAICHN, BRRIEFEZTHICTSCL
Search for the related contents of the scheduled lecture and thoroughly review after the lecture.
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SFNE
IRIB(LZE7 Ot AR BH LT O R

(Advanced Chemical Processing for the Environment I)

BELDEE /Remarks
FHICHEL
Nothing in particular

HYELASOXYE— [Message from the Instructor
LZETOEASICERI AT ALK T ZEMNZFN, RERORMZSHEHBMEL SHEEHICTRL &5,
Learn advanced science and technology in chemical processes and resources systems.

F—J— R /Keywords

tZ7O0LAIE, REERIZ
Chemical process engineering, Environmental resources engineering
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SFNE
RIB(LZE7 O A45RI BH LT O R

(Advanced Chemical Processing for the Environment Il)

BHER CERIFEZATLO-AR., FKR(EJll). SE(SH)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIFSNE MFEHRSHHICEIT 2880 (FEMETRI CRIStT 288 1 . FIiEEE

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

SRS Aat b 1T BhE S0
508, - 1208 I | ® [ErReeler IO ol T 8r BT, RsORE 8T 5,
e I
D-1 | O [(L¥70CA%0Ed 5 L CuEIEsEiimL. AT AR A%IoNT 5,
B - - F o
m—-z=
B - mat - RS W | O [BERREMEL T, (LERiEDTieh 5. MEOFEEAM L. 10T b EEIERT 5,
- CHE 1 : Bl : 1 .
X?,?iﬁimgégﬁﬁﬁﬁgﬁﬁﬁéﬁﬁm\5:—R®hu¢zih7vjﬁﬁﬁbf<ﬁého FRIEE IO R

HEREERE IO - 2ALIAOEEIT, BB EFAES A CEITSRENOMENEE I - 20 ) F a5 L7 T THEIL TS,

BENOME /Course Description
LZ2TOLABICERIATACHTZEMANGEN, REROBRNEFAC 2T ERRETE, 2O RAEARBEZNEEGBHTT
—XZ2DOHEL, TOFHTOERERL SHSARMETEER/T S,
This lecture aims to learn advanced science and engineering in chemical processes and resources systems.

HHRIE [Textbooks
427 L /None

SEEREEREICE O) [References ( Available in the library: O )
HEIZISU TER
Distributed as necessary

B¥:HE - WA /Class schedules and Contents

1 HAXVA (HARMEBEZEEL ) (O—AEK )/ Guidance (Including research ethics)

HBEHED® #ZE 1 {t%7O0tAI%/ Lecture by Invited Lecturer 1 1 (Chemical Process Engineering)
FEHBEHO HHEZ 1 LETOEAIZ Intensive Lecture 1 1 (Chemical Process Engineering)
FHEHBEMO HHER 2 (EITOEAIH Intensive Lecture 12 (Chemical Process Engineering)
FEHEAO HhEZE 3 LEITOEAIZH Intensive Lecture 1 3 (Chemical Process Engineering)
BE#HE0 #ZE 2 {ETOEAIZ Lecture by Invited Lecturer 1 2 (Chemical Process Engineering)
JEE- RREEOD/ Exercise 1

HBEHE® #ZE 1 REBRIZ Lecture by Invited Lecturer 2 1 (Environmental Resources Engineering)
9 FEHHEHO HKPHEE 1 REERIZ Intensive Lecture 2 1 (Environmental Resources Engineering)
10 FEHEMHO HPEE 2 REEIRIZ Intensive Lecture 2 2 (Environmental Resources Engineering)
11 FEEHEMO HPEE 3 REEFRTIZ Intensive Lecture 2 3 (Environmental Resources Engineering)
12 BEHE® #HE 2 REBRIZ Lecture by Invited Lecturer 2 2 (Environmental Resources Engineering)
13 EE- REQ/ Exercise 2

14 L 7R— NERK/ Report Preparation

15 F & %/ Summary

RIEFHM D % /Assessment Method
FE- LAR—K 100%
Report 100%

0N OB WN

EH- ERFEEBEOHAZAR /Preparation and Review
FEENLBREARZBAICHN, BRRIEFEZTHICTSCL
Search for the related contents of the scheduled lecture and thoroughly review after the lecture.
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SFNE
RIB(LZE7 O A45RI BH LT O R

(Advanced Chemical Processing for the Environment Il)

BELDEE /Remarks
FHICHEL
Nothing in particular

HYELASOXYE— [Message from the Instructor
LZETOEASICERI AT ALK T ZEMNZFN, RERORMZSHEHBMEL SHEEHICTRL &5,
Learn advanced science and technology in chemical processes and resources systems.

F—J— R /Keywords

tZ7O0LAIE, REERIZ
Chemical process engineering, Environmental resources engineering
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: EFIRE
oIRIBEX Y= RENA A AT A

(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

FES AHIC BT D8 FEEE
£ - TEER I @ [BEFEDOMEY FIFFT &7 Lo B RN DB WEEF 12157 5.
Lo BE SO SRS SIREOEREORER T S0 H-BP W ERTRE T H 5 - & %5
FRE I O T,
EE - 3lf - £ il
Rl - ZhF - BEE i @ [REEEAOEYREEONBEREENCEREL, BEAREEETRTHEDL D,
KO BPBE O:fhE L vriE I
# I, I-ICHET PUESHHICHITEEENIE. B0—200U a5 Lv o FEEEL TS, R
BB A A 2T LO-ZALAOFEIL, BB S AR T2RENOMESEE I - 20 ) Fa 5 Lhvy T THEREL TAES L,

BENOME /Course Description
AERTE. EAE—KB—AKE—L£YBEOMEFRICHIT>IENERNIZES CLZEMNEL, REGEOSF , B , WERR. K
BREBHEOBEREICOVTHR TS, HICBEFRECSTI2BRERROERNEIRATAILLDVTIEHATS., SRBICEEITHDENHEENS
., EENFEF L. WEBLERBEOZ(FEYE, B BEEASAZFEORELLEICOVTERL, RELEYOBEDLYICETI AR
#BBIBLEBIET,

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
BREREENY

Handouts will be distributed in the lecture.

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

Handouts will be distributed in the lecture.
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: EFIRE
oIRIBEX Y= RENA A AT A

(Environmental Biology)

BB WA /Class schedules and Contents
(=30%>) =
2EEYHIRE
I-REE (KAREAZER )
AEM TS ORN BTSN
SBRUNEREEY
MM IR{L E Y E FEIR
THIRRBLEEHICH TR ENENER
SARER
OMEPRIRBEY
10 N EHE
1MHEYZ AV CREBEBE
12FEEYF
13RKENE
14FRERRK
15F & H

10verview of environmental biology

2Physical and chemical factors

3Primary production: photosynthesis and chemosynthesis
4Phytoplankton and zooplankton

5Nekton and benthos

6Biogeochemical cycles

7Biological factors affecting global environment
8Methane cycle

9Life in extreme environment

10Deep subsurface biosphere
11Bioremediation

12Astrobiology

13Preparation for oral presentation

140ral presentation

15Final review

RAESHM D H3E  /Assessment Method

BEBHERESM 20%
LAR—K 50%
REREK 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

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

FERASHEREATFL T, RBLLDZBFLEN SREB 2 LBENHRETREET S,
Official language for this lecture is Japanese, unless a majority of students requests English.

HUEASOXYE— [Message from the Instructor

F—7—R /Keywords
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= ZMRA
= L\ =A m gy . o=
oF %%ﬁnﬂﬂ RENA A AT A

(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XBEHAS E/Notice BEFEERFERICELYHBERID &,

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

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

FRIRSAFICHI1TEH8E FEBRE
RO - TEAF I @ |[EaFHEEREL. CHECRAL ISR R DR EISET B,
Fae I O BN FHHFREORERE S TOBRPEICHEENE ST T,
B - R - FIR il
RAG - AN - BB o) @ (AT R O RRRE A DR EERDE 2 E

g RE O:ME A PrREE s e
B, D loHsd 2FUESAHICEIT28E0I3. BOI-200 ) Fa5hLv» FEHEIL TS, - o

HER AU AT LO-ALUAOEEIL, BB EFESAHI IS TAEENOMENER I -200 ) 325 4w FTHERL TLIEE 0,

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

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

*PETHRERESFOUROERICIOVT, FFE, KR, LAOD—, BELICBELTERET S,
Studying the several basic knowledge required in industrial field such as molecular distribution, crystallization,
scattering, and rheology.

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

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

BB WA /Class schedules and Contents

1 BafEl

2 DFHOFRE

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

6 —RERIL

7 ZRESRL

8 IrvhOE—#EH%EH

9 REmME

10 FEM

11 REYH

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

1 What is the Polymer

2 Single Chain Conformations

3 Configurations of Polymers

4 Conformations of Polymers

5 Crystalline State

6 Primary Crystallization

7 Secondary Crystallization

8 Rubber Elasticity

9 Viscoelasiticity

10 Dielectric Property

11 Interfacial Property

12 Polymer and Scattering | [Colloid]

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

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

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

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

BiEEDEE /Remarks

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

23/ 103
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= “ . BANE
oFtE LE BENA A AT L

(Computational Chemistry)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ FEIEFOSTEIERT 2O LB BB IE5d 5.
frRE I O |RF|EVSSTR{EE Y 7 EERAL T, TOEHRIHIAREEIE ST 2.
B - Jiby - R3R il
R - BAL - BBE IV @ FRIEFHEDL S U5RBI L TERTREIC 20T, BH, FALILNTES,

O RE C:ME A PrigE S
# 1, I IZHET 2RSS AHRIIEITEHEENIL. Ba—2A00 Ut a5 Lv o TEEIL T S, i i

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
CZOFRREEBEMRTDHLEOOY—ILELT, ETETTOBENEREL TVRFHENMZILODVWTESR, RRVBHELMENY T—2THD T
Gaussian 091 ZFEAL T, TOEANGFAL L (BEREL. RBEHE , ERNFEOELVBREE ) 28EL. BFLFLCESSER
EmEERIDIE2TEAEE TS,

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.

HHRIE [Textbooks
BHIZEELAL,

Not specified.

SEEREEHEEICIE O) /References ( Available in the library: O )
EFBERICLDIFORRE AU T (ISBN 0-9636769-8-9 )
YEFE-2FROT7O0—F (L) REALFERA (ISBN 978-4-8079-0508-9 )
Introduction to COMPUTATIONAL CHEMISTRY JOHN WILEY & SONS ( ISBN 978-0-4700-1187-4 )
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Rt EAL

(Computational Chemistry)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

FTELZEOBE
EFHZEORRE —REE
JALFAVH—FERE TOELRE
Gaussian03N E H 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 Gaussian03
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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_ BFIRE
AR =A m g v s 9=
otk AR RN A AT

(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XBEHAS E/Notice BEFEERFERICELYHBERID &,

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

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

PRSI BT B sizEE

X8 - 20 [ | @ |[Ertromi o uB el pms 587 5.

p— T | O [t oMy Bl | U B e 1557 5.

e i

RAL - mAk - R V| ® [EHHEERL AT 0V tBLT. DR TORAREES £ TN * 1557 5.
HO: MR O:BBE A PeRiE ) ] .. S iEHRER
S 1, 1| CHIET BPHRE 5E T BT BANIL. 8O- 20N+ a5 Loy JHEEIL T AL,

HER AU AT LO-ALUAOEEIL, BB EFESAHI IS TAEENOMENER I -200 ) 325 4w FTHERL TLIEE 0,

REDOBE /Course Description

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

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

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

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

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

RESHE - WA /Class schedules and Contents

1 INAAIFTVTIL & I What are biomaterials ?

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

EY RIS | Foreign matter reactions

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

£8 / Metals

9 +ZXv YR/ Ceramics

10 &% ¥/ Polymers

11 RABE S F | Composites

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

15 E&® /Summary

W N O WDN

RAEEMD HE  /Assessment Method
BENERES M 30%

Active participation to the class
LAR—bK 70%
Report
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WIS =, oo - > —_—
ot AT R R/ AR

(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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Labs RLVA - " 5, =

CHREREEZE BENA A AT LA

(Ecological Management)

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

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

/Department

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

FRIESAHICEITEEED

HizBE

KO - TR I

@ |SEOEHOFLAEREEFCOECICREUTERTS 2L,

frRE I O |EREFEERICMET AMELT LY -TES L,
B - Jiby - R3R il
R - BAL - BBE I @ | BFEOEFINFICLNT, £EREEFICHT SNETERT 2FE DL TERET 2L,

MO E O:RHE A PelE

# 1, I IZHET 2RSS AHRIIEITEHEENIL. Ba—2A00 Ut a5 Lv o TEEIL T S,

EREFREET

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description

BHEPHENHE, BLATLFHNRERFEEYREE OBREREZ PO,
T BHIC, TERFEPRKRESFENICREIZELENOREFRER. 25T ICHMMEAE

SRENBERD SERROREPEEROFAELODVTHERLE
DFEYMENERLSOEY - RBMEEERIC

BHIZMRICOVT, BEFOMARRESHTERL., I BE E£YEREZANSAHL SRRBMBEEZERELET, COBEBRTRE, TFE
FERBECAHIPDIBBEICHL T, FRZFOERDPSERERRNDZ CENTERLSBHABEFICOTR L ZFEBFEELET,

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.

HRIE [Textbooks
87 L £ A/ Nothing

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

BEHICEEBN L E T/ Show references within the lecture
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EMRE
OfEﬁ?%é%%Eﬂﬁé BENA AV AT L

(Ecological Management)

BB WA /Class schedules and Contents
1 HEEROEECHE (ERBSoRR)
BEBERESR (1) EFBEOBHEICEITIER

AL (2) EABECEEERETER
BELEEZ (1) BE BROTEFIL
BEARY (2) REOEFIL

BELEEF (3) BREZYTF

HER (1) IxLF¥F—
SRR (2) DERR

9 ZEMOBELER

10 YIELEE

11 BEXERER

12 YERR

13 4£EROFREEFA

14 REBMKIC & B EERBIT
15 B £BRRLICHIDEE

oO~NOoO O, WN

BREABRPIEFREECRZBEENHYET,

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.

RIEME D 5%  /Assessment Method

LR—bk 100%
Report 100%

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

B LDEE /Remarks
BEIRECHEABEOHATITVERTYN, RECLPZEFLEENMBUTNEBLAEOATHERETVE T,
Official languages for this subject are English and Japanese.
EYE, BLCEERIERELIBRTIOT, ChSOERABEFICHTTEVTIEZL,
Fundamental knowledge of biology and ecology is required.
EAFBEELT, HEOEROIANILZBRIBLTHELVTILKEEZY, BRORE, BRTEALLERZ—FLTKEEL,
You are recomemnded to check the title of every class in advance, and read again the document provided in every class.
THERD AT AR CERKBABBENET,
This lecture is open with 'Ecosystem Science'.
HEENSOXYE— /Message from the Instructor

SRAOREPERICHIZIEBMBICOVTERICHEFHLET, ChoNERARBE. RETBEPREREOERICSVTIFARBARTYT
DT, COFDBAANDEBRZEITVWIALR, BEBHICZHEIDLZHBOLET,

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 ERE- BE- SRYE WELEE

Ecosystem, Population, Community, Diversity, Matter production
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oEYEIY—IF

(Biosensor Engineering)

BYEER

/Instructor

BIBER
/Year

HNRAFFE

/Year of School Entrance
HNRER

/Department

B
/Credits

EMBE

RENA A AT A
BEM BEES / Takaaki ISODA / REBEDITER (19~ )
28 {y 21 2% Hj RERRE B AV
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

/ Competence Defined in

FAES A ST DRE

FhERE

RO - TR I @ A ALY OEREIERL. CNEEAL SR iR AR OEEIZIET 5.

T o SHICE, HRRERE. MREHEREEDEYOL L AFEAL T i ARBEOEFWICHEEN T &I 21T
" Be

B - B - KR il

Rl - EER - BBE I @ |RIIRO A F LT A T A0 FERARA O EROR FEE .

HO:ECRE O:ME A eriE

#I,

I -1 ZH T 2R S A#ICEITEEENIL. Ba—20N U F a5 L7y JEERL TS,

FHt o —IF

HERS A A AT LD -2LAOFER. BB RS AHICEI T SRENOMENEE - 20 Fa S vy FTHIIL TS

BENOME /Course Description

HEBRIUTOESY)

EEYPEFROLLONERMFEAEROCEBILCODVTERTEDLSICTS,

Attainment target is shown below :

This lecture explain an electrochemistry for measurement of biochemical
substances and the mechanism of chemical reactions.

#HBIE [Textbooks

HNEFVEOBEETHENT S,
SEEREEEEICIE O) /References ( Available in the library: O )

/ A textbook is introduced at first guidance in this lecture.
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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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XBEHAS E/Notice BEFEERFERICELYHBERID &,

FEETIFSONE [RAESHHICE 550 EEMMETRICHICMTNTAEE0) | . FEEEE
/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIRSAFICHI1TEH8E FEBRE
RO - TEEF I @ REHEFFOSEFWIHEEEZIST 5,
Fae I O | RRFEFEFOR TR HIAL. BERREC ERIEL TRETHENEEST 2.
B - R - FIR il
RAG - AN - BB IV @ |BuFICHEORRESEREL. ThicHd AR EEELE AL 310T 5.
%@:ﬁ<%ﬁ O g &:b?ﬁﬁ ~ i ) R
B, D loHsd 2FUESAHICEIT28E0I3. BOI-200 ) Fa5hLv» FEHEIL TS,

HER AU AT LO-ALUAOEEIL, BB EFESAHI IS TAEENOMENER I -200 ) 325 4w FTHERL TLIEE 0,

REDOBE /Course Description
ABETE. BEABAOWBCED L L BEGEEPANSCEETS4H T, LOLSAARTOVI I MADATUBALOUT, 2
EBENFRBEL. TLEVT—2a efdB2EBL TR BREDRREERT B,

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.

HHRIE [Textbooks

L
Not specified.

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

L
Not specified.
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BB

(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

N

CREHRIOZTIMIOVTORE
CREHRTOZ T Y N OFHMEER
CHRAERRTODIVNDER
CHRAERRTODIVNORR
AR

e e T 22N =2 I >N &) I - SR N ]

ah WON-~-~O

. Guidance

. Research of national research projects
. Presentation of the projects

. Discussion of the projects

. Evaluation of the projects

0N OB WN =

. 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
LR—bN 100%

Reports 100%
EH- ERFEBEOHAZAR /Preparation and Review

BH . BITTOPIVRNERN, ARCBKRBEEERA. BEIIMNERATHLZ L,

B#: TOPTUNCEIBLA—NEERTRE,

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
SHEFEEFISTI0A3AETICEYUHKEICHEKTZ &,

Students who want to take this class must contact with Associate Prof. Kihara by Oct 3rd.
When student doesn't contact him by Oct 3rd, he/she cannot take this class.

HETHN LEI—Z2REENTEDENYVETT,

BEAT, B TREFER EPEOTOP IV N EANTRREZEHTIBENFHYVET,

Students are required to be able to read much science articles and reviews in English.

CAREMRIOSTIINMIOVWTOTLEYF—2 3

. Survey of National projects related with Health and biological Sciences

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

EMBE
RENAAZAT A

Students are required to survey and propose the scientific national projects related with Health Sciences and Biology by themselves after the

class.

HUELASOXYE— [Message from the Instructor
BEFLEEI L TI10A3BETICEBONEKETD L,

If you want to take this class, you must contact with Associate Prof. Kihara by Oct 3rd.

F—— 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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

PR 5 st -5 BEEN 2208
108 - 2R 1| @ |[peenmmosisg mosr W .
fihE 1| O |[WEm s 2RE i DY EERERA oL GEFERD S,
BE - ¥ TR I
B - AR - RS V| @ |[prep rol sumTsBL TLIHE REEE SRR ARSEOER T ONEEA S,
KO PHE O:MGE A DORGE _ ] .. I
31, I THITT 2FHES ST RENE, BI—A0NY a5 Ly v TEREL T RS,

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
BRRICBTD$bHGE, REKEHENOHEERIZIDBEENZL, FLELABEENMNEYEOPBEOEHOLICKYII>TVDED
HFZV, ESICHEKREOENMEMENDFRICI >TIEASNATVS, COXIBHENDOTHEFKACHATEIET, HRKVRBEE
ZTokY), BETEREEMICKITTVDS, FEBERXTRBEYN ORI BHEIC OV THRZRYD, BEVEXOEFRERLETIHIZED

FEERRUTOBEY THS,

- BRAD SHRMENORRE DB BEOFECOVTHATE S,
- MERREHEPEDOAADYICOWTBHATE 3,

C BEMIC R BIRESEBEMPWEERBMCOVWTEATE S,

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

To be able to outline the three topics shown below.

- Screening and isolation of new microorganisms

- Biogeochemical cycling with microbial function

- Bioremediation and bioconversion using microorganisms

HHKIE [Textbooks
7% L/ None

SEEREEFEEICIE Q) /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

CPAEMIREESR | [$545]  / Fermentation Technologyl [Microbial Nutrition]
CEMEERZN [A9U—22%1 /Fermentation Technology Il [Screening]
CEMEEZ I EEHME] / Fermentation Technology Il [Fermentation Control]
CEEREREOMEYHAE | [81L] / Nitrogen Cycles and Microorganisms | [Nitrification]
ERBEREEDHEE I [BZ] / Nitrogen Cycles and Microorganisms Il [Denitrification]
ERBEREMEDHEE I [EXEE] / Nitrogen Cycles and Microorganisms Il [Nitrogen Fixation]
. BRE{EIR & S WHEE / Sulfur Cycles and Microorganisms

. REMER & SUEYHEE / Carbon Cycles and Microorganisms

NAFLAXAF4IT—>32 | [RZEX] [/ Bioremediationl [in situ method]
NAFLAF4I—>3 2 1l [onsiteik] [/ Bioremediationll [on site method]
NAFLAXAFTF4I—=>3> 1 [ISABI] / Bioremediationlll  [Applications]
CEWMRA | [EE]  / Application of Microorganismsl  [Japanese Sakel

CHEMRA N [E—)L. 7421 [ Application of Microorganismsll [Beer and wine]
CBEMFA I [ZFof4k] / Application of Microorganismslll  [Other products]

5 . £ & &/ Final review

RiEFFMD A% /Assessment Method
B4/ Examination : 80%
R/ Report:  10%
R¥ERE[E/ Class Participation :  10%

N

=) A A a0 NOODOaBMMWDN
A WN-~O

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.

BELDEE /Remarks

TREMF, EBELTVWAZE,
It is necessary to have already taken "microbiology".

HUELASOXYE— [Message from the Instructor
AERCHSVT, HEVORLBHEEICODVTERERYD, HEYEZEOLSBETERALTVWHE, RBEEPRR 2. FREROZHRIC
BIAODHAEZTIELL,
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, 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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFONDS MPARSAHICHIT5E0 (FEWETRICEISHTSEESD | FEER

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

SRS BT BT BEE Epe=fe
S0l - TR ! o [EELHNS SICGRTRA T CORBEBL T, REL T OBAFRE. Ml @i EHFROER
i i S SEET A,
- 1 O [BLOEP LT — 2 < - 20 SRHOH B F v 02T DRTERLEL. FEEITET D
AE FHEISET .
BE - pb - &5 i
T — - @ [ERESLE Y D 2OWED SERELEL . JLELEAU TR eI S2A IS S SO
SRS Fo T ORMRAERNICRS L TE A E S IS8T B,

KO B BE C:ME A prEE T
1, 1-ICHET2PMESFHICEIT28E01E. B — 200 %25 vy TREEIL TS, LSRR
WIS T2 AT L0 ZLAOSEE. BB SRS A A T AEENOBENEE - 20N U F 25 LV T CHEAL T al,

RENOPE /Course Description

Y, HEY, REENEZRAVEAEEFZEL2EHIC. EEREZBRIZIEYVNBARARCBIZ2EHNH 2 VEPRENEREZHH LT
REFREODABNEREZHNICH U RTEBNRSEREBLVEERTOEBEYEOMEERIC DV IERIZ L E2FZEBEEL TS,
£, BEOE CTERABE L THEYEERS, RAEEYY., BR4AE, ARABHREE. SCFREHH. ABMIBCHT>NE 2RI,
BECEYNOREDSEOMLAXICOVTORRICED,

(1) Recent research topics in biochemical, cell biological and molecular biological approaches to understanding of the responses of living plants
and microbes to the changing environments and (2) the modes of interaction among different organisms will be covered in the lectures.

HHRIE [Textbooks
BESL

N.A.

SEZEREEHEEICIF O) /References ( Available in the library: O )
EESL

N.A.
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OIRFIGEEREE

(Ecological and Environmental Physiology)

BB WA /Class schedules and Contents

1

EYMORBEBE (A hOXIT3Y)

2 WYOERE (KEREBD)

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 ACHHE

12 RERRCHRFAR (1
13 RERRCHRTZR (2)
14 RERRCMANZE (3
15 RO

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 Oral presentations and discussion (1)
13 Oral presentations and discussion(2)
14 Oral presentations and discussion (3)
15 Summary

RAESHM D H3E  /Assessment Method
LAR—b 50%
FREREK 50%

Reports50%
Oral presentation50%

E§l- BRFZOAAE  /Preparation and Review

FH- BBETHICITSE

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

BELEDEE /Remarks

EMBE
RENAAZAT A

ERA#EE L THIREYE, L%, 2FEYTF., BEYSE, EEFEERLTVARZENFERLV., £BBTR, FEELREETOERZ

TWET, T, BEAFBTOZBERLETIZELELHIBREORFETOREERLET,

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.

BHEN,SOAYE— /Message from the Instructor

FEROZHEEZHFLETZEE. ARICROBHEE BRFEZHRICELS THERREEF, 2ZBIZANELELY, Cho0ERTR, HEL

BELLERNEY VRFMEOINES, FEOBRRETFAIANY I IV EEATITVET,

Students who wish to take this lacture are encourage to take "Ecological Management" by Prof. Haraguchi and Hashidoko at the same time, since

some topics in above two lectures are tightly related and joint presentation and discussion are planned.

F—— 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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRIR5 A3 BT AR zizEE
5058 - 3203 I | @ st cimasremm sy 5,
ke I | O |EM0UCarEEsErmnL . BEhH ool TOBP ST ED S,
BE - ¥ - = m
R0 - AR - BB V| @ [Rasomssti 08P ERoELEER S,

H@ B E O:FE A prOEE S——
H 1, 1-IZHI5T AR5 HIICHII BN, BA-20N U +25 L7y TERRLTIESL, i

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
SEME. SO FE, HEME, SEESMREE, ABLAELREZELSLTELIEMBILLZNE RRECRETHEEZRETS
B, RECEEZHATEV, $2VEIBEENICREZUEIH>IEMBCETIEMNDS 5, RROUBZEDIZODVTENT S,
This lecture introduces typical technologies to reduce environmental polution, not to give environmental burdens or to
improve environment by using industrial materials, such as metals, polymer materials, fiber materials and various inorganic materials.

HBE /Textbooks
TV NEZBEERKF TS
Papers will be distributed in class.
SEEREEHEEICIF O) /References ( Available in the library: O )

PDEIZISUTHEN 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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o Bt

(Geochemistry)

BYEER

/Instructor

RO B/ Akira HARAGUCHI / B4 S THM (19~ ), KK

(19~)

Il B4C / Katsunori YANAGAWA / REBE R TERL (19~ )

EMBE
RENAAZAT A

288 / Takanori KIHARA / IREA H TR

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

/Year /Credits /Semester /Class Format /Class

WRAZEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

/Department

XEBAS E/Notice BEFEERCBHICELYHEERTI &,

EFRTIFSND PSS AHICEITL8EN FEMETEICHICFTSEEND |, FhEEE

/ Competence Defined in “Diploma Palicy™ (Competence Students #ttain hy Course Completion), Specific Targets in Focus

EFYAV IR, BEF ATATREI-X, IAE1I—-RYATLO—R

FRAZS AR CHI1TE8E

HHERT

FOE - TERF I

@ |MEHETOREERY. ERRICEAHEREFORSTIERTELL 2127 5,

Frae I O MEREFI RS 2FmEEIEEL . SRR CRIBEEAOERANED 2L 3107 5,
B - by - RIR il
REL - AL - BB 0y @ |BFuROMER EZE O L EROE EEE .

W@ RE O:ME Ay

# 1, I-IoHiEd 2RUESARICEITH8ENIE. Ba—A0AUFa 3 L7 FERIL TS0,

oRTE

IR LT

BRER) A AT LD 2ALUAOFEEIT. #HESFUESAHICSI TEENOMENFE I - 20N ) F 25 L FTHEL TS,

RENOPE /Course Description

BHEPHRENHE, HLTLULFNREERFEEYHBELOHEREZPLIC, FRFNERL SERROREPEEOFEICODVTHERL &

To HIC, TERFEPBARESEDICREIZELEYOREEREA, BV ICHRKEY D FEYENBRD) SOEY- REMEAEALC

BIBMRICOVT, EFOHARRREZEHTERL, I% BY £YREBEZANGAENSRREBEZEAET. COBRTRE, TFE
FEREBCAHIPDIEBEICKHL T, ERZFOBRPSEREBRDZCENTERLRSIBABEFIC DT 2TEBFEELET,

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.

HHRIE [Textbooks
EE L £ A/ Nothing

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

EBEHICEEBN L E T/ Show references within the lecture
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EMRE
ot ER{t,F BENA AL RT

(Geochemistry)

BB WA /Class schedules and Contents
1 HEEROEECHE (ERBSoRR)
BEBERESR (1) EFBEOBHEICEITIER

AL (2) EABECEEERETER
BELEEZ (1) BE BROTEFIL
BEARY (2) REOEFIL

BELEEF (3) BREZYTF

HER (1) IxLF¥F—
SRR (2) DERR

9 ZEMOBELER

10 YIELEE

11 BEXERER

12 YERR

13 4£EROFREEFA

14 REBMKIC & B EERBIT
15 B £BRRLICHIDEE

oO~NOoO O, WN

BREABRPIEFREECRZBEENHYET,

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.

RIEME D 5%  /Assessment Method

LR—bk 100%
Report 100%

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

B LDEE /Remarks
BREIEZLEAXBEOHATITVETY, BRBICLIZEFEENRTNEBLREOXATHEREZETVET,
Official languages for this subject are English and Japanese.
EYE, BLCEERIERELIBRTIOT, ChSOERABEFICHTTEVTIEZL,
Fundamental knowledge of biology and ecology is required.
EAFBEELT, HEOEROIANILZBRIBLTHELVTILKEEZY, BRORE, 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.

HEENSOXYE— /Message from the Instructor

SRAOREPERICHIZIEBMBICOVTERICHEFHLET, ChoNERARBE. RETBEPREREOERICSVTIFARBARTYT
DT, COFDBAANDEBRZEITVWIALR, BEBHICZHEIDLZHBOLET,

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 ERE- BE- SRYE WELEE

Ecosystem, Population, Community, Diversity, Matter production
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INA FS AT L]

(Introduction to Environmental Biosystems 1)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

EMBE

RENA A AT A
NAFVATLAO—REHE (cO—AR)
28 {y 21 138 RERRE EE A
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

/ Competence Defined in

FHRS A8 BT Bk zlzEE
508, - R 1
4t 1 | @ [Feesiss arooitE BT FEH aBEE5TAD,
- WEOEN), B8, MWh, EW BREDLEUT 3 L CRRL, BEUCS| AN (DR O A
B -l TR I | @ |cupntizsts.
B, - BEK - B N | O |[sRBEIHL CaLRLERS. TOBEESNT A 00BL ERNE D,

W@ RE O:FME A POEE

I, I lCRisd 2FAESAHICHITEENIE. Ba—2A0N U Fa5 LAy JERIL TS,

DA A 2T LR

HERS A A AT LD -2LAOFER. BB RS AHICEI T SRENOMENEE - 20 Fa S vy FTHIIL TS

BENOME /Course Description

MRELLTANLT R, ARANBFTZELLVEMAZLRENERAZEOL THALERLTESSXEN HD, T THRFOMRZEN
TRMRS (BT ) EMREBICEITZTLED T3V EEERE (B2 ) 275,

The styles of this class are meeting to introduce the recent research, and presentation and discussion for current research of a student.

HHRIE [Textbooks
7% L /None

SEEREEREICIE O) [References ( Available in the library: O )
HENEEL LZEMMFE/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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INA S AT L5

(Introduction to Environmental Biosystems 1)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

EMBE

RENA A AT A
NAFVATLAO—REHE (cO—AR)
28 {y 21 2% Hj RERRE EE A
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

/ Competence Defined in

FHRS A8 BT Bk zlzEE
508, - R 1
4t 1 | @ [Feesiss arooitE BT FEH aBEE5TAD,
- WEOEN), B8, MWh, EW BREDLEUT 3 L CRRL, BEUCS| AN (DR O A
B -l TR I | @ |cupntizsts.
B, - BEK - B N | O |[sRBEIHL CaLRLERS. TOBEESNT A 00BL ERNE D,

W@ RE O:FME A POEE

I, I lCRisd 2FAESAHICHITEENIE. Ba—2A0N U Fa5 LAy JERIL TS,

A A 2T LERT

HERS A A AT LD -2LAOFER. BB RS AHICEI T SRENOMENEE - 20 Fa S vy FTHIIL TS

BENOME /Course Description

BHOMEEZBNTHMHFEL (WHRR ) CHREBICEITZ T LEV T2 a2V CERERE (BREL) 2175

The styles of this class are meeting to introduce the recent research, and presentation and discussion for current research of a student.

HHRIE [Textbooks
7% L/ Nothing

SEEZREEEBEICIF O) /References ( Available in the library: O )
HENEE L =214 55/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

34/ 103
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EMBE

4 @ e )y s o=

o FHUREE RANAAZAT A

(Molecular and Cellular Biosciences)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRIESAHICEITEEED

HizBE

KO - TR I

@ |fBRE BB E IR T TR SR IR T 70O B BHREEISIFT 5.

frRE I @ |DTHRESTOSEFEEFERAL. BERRECEEEIEL. il (TORRBEFAT RN EEST &,
B - Jiby - R3R il
R - BAL - BBE IV @ |BuMICHFORBoERL L. THICHT SFFARTEFHTIER - BETL D,

O RE C:ME A PrigE
# 1, I IZHET 2RSS AHRIIEITEHEENIL. Ba—2A00 Ut a5 Lv o TEEIL T S,

HFHfREmE

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description

DFEPFPHBENZ CHIZ2EFORRERGOTEL Y., ChETHCERIZICEHENOHARTOD IV MNPRNERET D EANR
Hond, COBRETE, ZEESF, ZREOMARTOZ I IR TNICEETIRUCOVTHEL., FLEVTF—>aved@B@zRBLTS
ORFORHTOMRERC OVTRSERIBDCLZBET, €510, SEOMRRRMICOVTERL, ThEBNIDEHIC, REEZHER

I3,

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. Furthermore, students discuss, present, and write proposals about future research projects.

HHRIE [Textbooks

ERRAOEXEN ATRHE F
Not specified in English.

HRFE  700M (B )

SEZEREEFEEICIFE O) /References ( Available in the library: O )
NAEESOFEEOY REBEE ¥ FiH 3700 (HBik)

Not specified in English.
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o FHIRREY

(Molecular and Cellular Biosciences)

BB WA /Class schedules and Contents

. BESHA

BRNEOER

. BRXEOMEEM

D TFHREYFEEOHET O TV NS

RO IION (DFEYE) ITOVTORE
RO IION (DFERF) IOV TOTLEYFT—2aYy
RO IION (DFEYRE) COVTOHE
CHERMEIOSIVON (D TFEDNE ) 0ER
FRMRIOSION (D TEYFE) OER

RO IO (HRREYE) COVTORE
ROV (HBEYE) IOV TOTLEYFTF—2aYy
RO IO (HBREYF) ICOVTORE
CFEMRIOSIVON (MREYE ) 0ER
CERWRIOSIVN (HBREYE) ORE

A A A A DO N U DN WN 2

ah WON-~-~O

. Guidance

. Rhetoric of science

. Writing technique of scientific proposal

Overview of the National projects related with molecular and cell biology
. Research of the national projects related with molecular biology

. Presentation of the national projects related with molecular biology

. Discussion of the national projects related with molecular biology

. Discussion of new research projects related with molecular biology
9. Presentation of new research projects related with molecular biology
10. Research of the national projects related with cell biology

11. Presentation of the national projects related with cell biology

12. Discussion of the national projects related with cell biology

13. Discussion of new research projects related with cell biology

14. Presentation of new research projects related with cell biology

15. Summary

RAESHM D H3E  /Assessment Method
REREFTE 60%
LAR—K 40%

O N U A WN

Presentation and discussion 60%
Reports 40%

E§l- BRFZOAAE  /Preparation and Review
Hil . RXEHBEETATTEL,
E%: EBELTTEL,

Preparation: Students should read the related journal artiles and text book.
Review: Students should review every time.

B LDEE /Remarks
BIEmE. £L% STENY ARENTZOBBMBY 55 EAHRTT,
ESIC, WEBTHN LEI—ZHO N TEBRENMVETT,
COBETRFEN B TOEYE MREVFEOTOSI VRN EAXNTHREL, SSILERELZERTIVEN B D,

Students are required to follow the basic knowledge about biochemistry, molecular biology, and cell biology.
Students are required to be able to read science articles and reviews in English.

Students are required to survey and report the scientific national projects related with molecular and cell biology by oneself.

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 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ |RERRED S| SR SRR R E S S T S,
fae I
B3 - fibr - R3R il O | RERREEEEEV RS ST B I thOiHAAEIERET B,
R - BAL - BBE IV O |RERREREIC LT, HELOEhY EETILERLWTEALREERICMT L.

O : B HE O:MhE Ac: prEeE N
# 1, 1SRG 2PMESAHITHIT R80T, Ba—20AUF15 Ly TERRL TS, R

HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
RERFLINEHEREZICOT. REBEOSMENFOERICKRIUTIILEZENLETD, 26 E 28BRETD, F—HTR. HE2EHE
HICEFILTRLEHOIVOFFZ0ONEBEBTEBL %, RESSOREZZFZENFEIOERICODVTES, E-HTR. HLTERICHED
NTVRBREENERENRFERICOVTEZBEN AN, BR, AW T 3,

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.

HHRIE [Textbooks

TV NEBNST .
Handouts are provided in each lesson

SEEREEREICE O) [References ( Available in the library: O )
K= 2IL—=U3>., OEY - DITIIRXQ007): 7IL—II I O0OFFE. REZFHBL. 54000
Krugman, P. and Wells, R., Microeconomics, Worth Publishers

36/ 103



. 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
LAR—Kk- MTFAN 60%
&K 40%
Term paper, Mini exam 60%
Presentation 40%

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 on elementary mathematical analysis is required.
BEOREZRTRICEBCPRENOBRICATEFREELTRUCNEERNERTIZNT, FEFFETS &,
Related literature is introduced for students’ deeper understanding.

FERASRER. RFLTD. RELLDEZEFLEN B ThE BARERET S,

Official language for this course: English

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords
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) A EEEES AT

OIRIE R 7 RASR> AT A

(Environmental Policy and Administration)

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

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

/Department

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

PUIES AT I HI1T D lgEE
K0G8 - FEAR I | @ [BHEmeERC o0 THEHEN 8 - 5150 20 I DeE L S 2 BRI EISET 2.
Fra i
. BIBHEE - RN CRITT HEAIERL . 8508 TSI AITE - I DER TS, 180T
RE ¥ - TR I | O gracences, #
BShL - ERAK - HERE NV | O [BEsiTROREREE - BEKE AL ESS, B 5EENSY TE. TORENTE 5.

HO:ECRE O:ME A eriE

I, I lCRisd 2FAESAHICHITEENIE. Ba—2A0N U Fa5 LAy JERIL TS,

RIRTHRGR

HERERY AT LD -ALADEER, BB PRSI SI T SRENOMENEE 0 -20N U Fa S vy FTHEL TLES,

BENOME /Course Description

REBEETOSLOOEANBEEAFZARPHAN IR T —BLVOREFMECTOHRAOEEZSRBLENISEBHL, BEFLICEFHAD
OHIREOBBEICODVTOBRRRZE A S,
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.

HRIE /Textbooks
$BICHEEL L, Not specified.

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

FFICHEL BV, 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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OIREBREEI AT LR BEERY AT A

(Sustainable Management Systems)

BHER ZJE T /Tohru FUTAWATARI/REEGIER (19~)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ |HIBEEICREY 2 EEFE AL TEFWh DRLER - EEAHEEE S D,
fae I
B3 - fibr - R3R il O [fi=0POEERRE ML T, TOESEEES IS S0 EE - il - RS TEFLLI1005,
R - BAL - BBE IV @ BREEEICETLERECDNT, EPRIIREERT M0 - BEED D,

O RE C:ME A PrigE BRI 7 T LG

# I, D|SHET 2FESAHICEIT 28N, BI—200 U F25L4v» FEEEIL TIRES L,
HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
RERER. tEBEOEERRELR2>TVS, &KII, FE, BHE, KHERBLENLSBURLEEEZERINHP2HRERETILEICG
 RESRICEEBLARRBEG. 2E7O0RA, H—ER, BERUEERROSA 7Y A VL EBL EHANEEENHY) . THERPHEIAND
ANDEHRLBELCEREN ROSN D, FERTE., REBEOEERTHZJO-NIL—IIOEFPREEFEBROAE. FHROLBEELE
REOHEICOVWT, RENVZIXAV NV ATALAPRPREEEZRLED T EZNEHRERRICOVTES,
FEBERFRDESY,
- REZECHISEEFEZCEL TEMNL DREN . ERNABEE D,
- H2OFOREBBAICEL T, TOREKLENKRIEDN S OMEIT HH- REHNTEDLSIIES,
- REZEICHIZEREICOVT, EMNEAMRERERITHEL 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.

HABE /Textbooks
RERICTVYNERMNLT S,
Distribute printing
sZEREEFEEICIE O) /References ( Available in the library: O )

ZRHZOT, BEFICENT .
Introduce in lecture
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oo 1sz — — =A
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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OIRIRIZTHS AT LR

(Environmental Information Technology and Computer Simulation)

BYEER

/Instructor

RIEFIR

/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

28y 1

/Semester

2%

EMBE
RRER AT A

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

RERRE B IR
/Class Format /Class

2008 | 2009 | 2010 | 2011

2012 | 2013

2014

2015 | 2016 | 2017 | 2018 | 2019

)

ONNCNNCRNO)

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

ERTIROND [PESAFICHITA8E0 (FEMETEICHICHT &8 | . FhEER

“Diploma Palicy” (Competence Students Attain hy Course Completion), Specific Tarzets in Focus

/ Competence Defined in

FRIES AHICEITEEED

HiEEE

REZH A OFEPRREEY AT LICD0TRY, |BR7E2A 0 F THOSEFIBIREEIEI T

2078 - 322 1o fE
A I | @ AT eaxs s HIRLSNaRESTSEERD T2 -2 2 LOBRERBEEL THIST 5.
[ — 1| o [FRRRY AT AORPREA Y 2Ly 3 L OBHREDRRE AL TR ARU R ERES ¢

RAL - BEN - BB

IV
WO gL O: 8 A PrHE
51, I TG APHRE AT TARNE. BI-20N Y25 L w IREERL TS,

HIRIBE 2T LR

HERERY AT LI -ALAOEEIL. #HESFUESHHICS TERENOMEYEFE -0 ) 4 15 Lvw FTHIL TS,

REDOME /Course Description

LEENERERREEE, EEIILHOORETZZV I IFEPRRBRS AT LAREMEZES, BRETEAXVMIAVSh B RRNEHE
BWOZaL—2 a3 EMOFEMAE,. REFETHEORPNEZEL TFETD, RROXEBTAVSHBHERTOISAZAVLHEREEZE

R HIAA TRENGAR . BWEEET S,

Students will acquire technological knowledge of environmental monitoring and environmental information system for a
large area environmental management. Also, various computer simulation methods for environmental assessment are
introduced by the case study of actual environmental assessment and students will acquire practical technique of

computer simulations by business software exercises.

HRBE /Textbooks
BERERNEBRAT .

The releated references will be distiributed.

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

BRIERT 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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EFIRA
HTHREIE- FHE® L

(Urban Environmental Assessment and Planning)

HYER WA Z /Toru MATSUMOTO / BB i 52 it

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICHT &8 | . FhEER

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

S RIEE Ba- BT BE HEEE
*0 - 3200 [ | ® |[BEmtmoRs 5 e mEREst. SEAT el T, BrEh AkEe - EHAEE S o,
i I
S I | o REDETRAE AT AT A 5T LSRRI L R E © - TR T
B W B2 L TR BEEN RS o,
RS - ERAT - HEE IV o E‘Fg;ﬁﬁﬁg%g%ﬁbéﬁﬁ THILE—F, EhDEERISS AICHEL TRACHEES., SELIFRNH=E
%O B{ME O:ME LA priE ez o1
1, 1~ CHET BRAEE B BT HEEAIL. Ba— 20N U %25 Ly JEREEEL T RS, B Ra Pl - S

HERERY AT LI -ALAOEEIL. #HESFUESHHICS TERENOMEYEFE -0 ) 4 15 Lvw FTHIL TS,

REDOME /Course Description
REFEORELCSVTR, IREREBREACHERETML., FkeFALLLT, BYKED I ETNIERRELIFUF, 70O
TLERTIDHVEN BB, TOLH, XBEROZHEL, TCHHTREFPZENEL T, RREFSERETMFE (LCA. XFTUTIL70
—oi. WREERHEE ) 0FERNEBSZEET. Tk, FEREHEORFZTIC. TOAREMEBRICOVTHOHL, TLTHEEEH
2FHUFE. BELLFEFOAFILESCHITS,
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.

HRIE  /Textbooks

BHICEDHEL
T. E. Graedel and B.R. Allenby, Industrial Ecology, Prentice Hall

SEZEREEHEEICIE O) /References ( Available in the library: O )
ARBmE MERAGATEFLORBA[, RRELR, ErSH (BERIERTD)
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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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%Bﬂiﬁ§ﬁ§ﬁ%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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

X BHS E/Notice dtFFYUNATOZBERYET,

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

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

PSS AF 51T B D08
A0 - F2RE I B [BEEE - ETS OEELEhY FIERT 5 D 20\ TE S,
AE i
B - iy - TR i O BB CRTD AEEEE T I s ORI U OBSA SIS T B 1 L TE D,
RAL - BAR - HEE v O [EHREOTHEA R E R, REORR S IFREOHEEHRILED D,
KO PR O:FHE A: DYELE _ . .. BT BRI
% 1, L-ICHIST 2FMRSAHICE 7288012, BO—20h Y15 Lvy FREBIL TS,

HERERYV AT LI -ALAOEEIL. #ESFAESHHICEITREENOMENEE 3 —-20N U4 25 L7 TTHEIL TS,

REDOBE /Course Description
FEBRE. BEEHEBTEOEMBCEDY ZERTEDLSICBDIETHS,
BHOREERKEIIODVTOERELICODVWTHEL, SHOBHIC DV TEREROTES VL,
ZTOR, BHICEDZIBELORZFTHOUMOBEZEENOXRET S,
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.

HBE /Textbooks
BEOEAICEETS
To be introduced in the first lecture.
SEEREEHEEICIF O) /References ( Available in the library: O )
BEBNTS
To be suggested in the course.
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Sdy = ) EMRAE
%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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EMBE

oo 1z 4 EE =4 [l 24 EEEE AT

OIRIFLFYETRIF REARS A7 L4

(Analysis of Toxic Chemicals in the Environment)

BHER FIE FHMX /Kiwao KADOKAMI / BRFE R M S A

/Instructor

BIBER B 28 {1 5 &£ RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

/Department

XEHSB/EPFERTT. 2019FEHAKGERFE Notice/lntensive course

EFRTIRSNE MFFURSAHICEITE8E0 (FEMETRICHISHTEEED | . FIiEEE

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

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

FRIES HHICHIT D88 IEEE
T EREPOMEFWESHICAL SNASHFEPTIREORIE. B, SHEUHESH CETHE
%I]EEL' EEﬁ‘F [ @ fosm =]
EIEFIEST .
Frge I
BE - 47 - B I | O [ARSncamarss — 2l ORUEPEBILEHNT 50 L0 T 5,
RAC - EaR - BBE I/ O [P ERRR CRGERS. BPRPEE ST ORRBRICESED D

MO BE O:BEE A erBEhE

# 1, I-I1CHET 2FAESHHICHITLEENIE. B -2A0NUFa5Lvy FERIL TS,

BRI ETAEF

HERERY AT LD -ALAOEER, BB EFUESAHICSITERENOMENEE - 20N £ 2 S Lv e FTHEFEL TS,

REDOME /Course Description

RET—2E REOZLUETEL , RREFREFAIZLTHEOEDTH S, ARETR , RETOFELEYESIFNICETZFE-
BMiRCAHMZEE TS, FEARLE , ROBYTHB,

BTV IRUCENOEAEICETSFE RMPAREESL , MEEOMEEZRKIIITS D,

BESNORH , BUSKCEMEEST , NRNACHEL L BEERETE S,
SHBEERERT | HHEOFEH 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).
HME  /Textbooks

EEA A Distribution of an original textbook

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

=

EE R Suggestion of suitable references
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OIRF(LFEMERTRZF

(Analysis of Toxic Chemicals in the Environment)

BB WA /Class schedules and Contents
1 LEYEOREFTR , REFRE
2 HBOHEEE
3 KEHBORME
4 BFEZRR, AREHOmLE
5 DU=2TFYTR(HATZLOV="TYT)
6 V=TV TE(TOM)
7 ARVAOXINIZ 74— (BB, hF5L4A)
8 HAARVOXNKNIZ 74— (ENE, HEEE)
9 HRIOIKIST 1 —BERSHEGCMS)
10 REOIOIXRNITI ST 14—
1 FEIOXNT T 7 1 —EESHELC-MS)
12 ONMBEEER
13 BF (FLEYT—2arvm¥)
14 B (TLEVT—2arvE¥)
15 F&o

1 Introduction to environmental chemical analysis
2 Environmental sampling

3 Extraction of water samples

4 Extraction of solid and air samples

5 Clean-up procedures (Column chromatography)
6 Clean-up procedures (Others)

7 Gas chromatography (Theory and column)
8 Gas chromatography (Injector and detector)
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%

=80

ERFENOHNE /Preparation and Review
VEBRFICRFIZDTFARNZAVTTFE: B2l 22 Y efT52 &,
Students have to prepare and review the lessons using the text distributed in the first class.

B LEDEE /Remarks
BEERBFICEFEZTERT S,

EAEREE , BAE AFTHRILE (2019FER AAHE

LSICHENSHBL TH I E,
Lectures will be done as an intensive of lectures in the summer holiday. Official language for this subject changes every other year: Japanese and

English. The year of 2019 is Japanese. Students will make a presentation in the final class.

BHEASOXAY -

/Message from the Instructor

)o EEBT, 2EI159BENTLE

EiE

HEFRAE
ERDAT A

—2aVEREITRI L, BEALEL

LEPECRSTHEINMETSRKICRUDABOREMERZSCEN TES, ThSOHARER , AP OMITIRETTELS , O ENE
LEREREZTMEs2LTEEATH 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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XHH S t/Notice 2019FEHTERME

ERETIIONG PUESHIICHIT LN FEMMETEHIRICSMNTOEED) 1 | FIEEE

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

FhRIESAFICBITHEEN B
RO - TERE I @ RIEFEOERLTLIFAARE RRER SFICHELT, B - TEEAET LD,
Frag i
B - - R il O |HEORRERACFENCHEL. ERRETT s TOEVRTTHAT A2 0T 5,
EIPR=si e o O [FRABRDERCSRECGERS. SETIRREERT 2.

O E RE O RhE A PORE e T
¥ 1, 0-|CHed 2RSS RHICHIT28E0I3. B -0V FaF L7y FERIEL TS, il
HEEEE AT LI-2LA0EEID. #E cEESAHI BT AENOMEFE I - A0N N Fa S L v FTHIL TLES,

BENOME /Course Description

HE, REBZRUBKARICEIZ KERETORRETER (M FRYE (PM25) BEICRDARTFRORUREES ) Y RESBEL
BOTVET, COBRTR, KRERPBRERORRZANZDLEEIC, TORAZRE, BR- HE#, RIS, TEEVSPER - {LEHEE
NPoBEITBHEZBELET,

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 and understand 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.

HHRIE [Textbooks
PHEICBUTERNZ &/
Hand out

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

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

. Geochemical 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)

2019F ERFHEF
Official language: Biennial lecture of English and Japanese; however Japanese lecture even in English year if no applicant for English
English lecture in 2019

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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EMBE

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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ |[TWFEHIPKIEIC S T AREMORICERAICL - TIERT 5,
frRE I @ |[HRIET Ot 2 o L — ROERRIREEIEST &,
B - Jlir - /3 il O |MERECREEEE CE O T IOt AREERET 2 20T S,
RO - BAL - BEE IV

O gE O:ME A priE e e
# 1, [IoHSd 2B AHICBIT28EhIE. BO—20hU+25 Lvy FEBEL TS, PRIE R
HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
FWTHEALCEREYFOEBRABAZELL, HENCIP2ERMERERYPHKNTENENIREERERDERCZEMR TS, BRTE., B
BARESRRELCOBEZBEL LENOEEXNEFEORFAZBNLEN S, TOELAT I 1L —22F > THEOEYFHAET Ot
ANFBEZR, ChICK>2THK EEEREVOLBERT NS ANERSSOEMYERICEDLZ —ENEMBELZEEITIELE
2. BB8LEABZMOBEMIBFICERNATED RN BOND 2T EBEL TS,

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.

HHRIE [Textbooks
TFANZEBM

Handout

SEEREEHEEICIE O) /References ( Available in the library: O )
KERBETH-TAOQE- a5 BRAGERELR 1996), OFMHRET )L (REHML, 2005), OX 2> HEB(H|ME HAR, 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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EMBE

oF RIFER M BEERS AT L

(Recycling Engineering)

BB WA /Class schedules and Contents

1 FENEREER
WEYRBOBE (MEIRY )
RIBERE ( TKMEHERR
BERS (FL)
EYMZHHOKNBOBETTI
EYRBIAL—2a2 Al (EEFRLEIOERAOLATIN)
FRNEYLREB7OLAOAEK() (BILEET )
dVE1—2FRE() (EEERAE7OER)
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)

oO~NOoO O, WN

Overview of environmental pollution

Microbial reaction (material balance)

Technical tour (Hiagari municipal wastwater treatment plant)
-ditto-

Microbial reaction (structured-model concept)

Introduction of computer simulation (creating layouts of activated sludge process)
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 calrifier)

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: ZEBET/OEARADIIL—R0BEZETEIZCE

The composition of the text (handout) must be carefully understood prior to your participation in the class.
Be familiar with the process simulator. You can access the software even at student-rooms.

B LDEE /Remarks
J7OERZI1L—22AVZOT, BHED/— NIV VAV E1—2%ES TS Z & (WindowsD &)
FERASERRFE TN, KBELLDIZEFLEEN VETNERARFETCEHBET .
J7OERZZ1L—22AVBOT, 2OIx7THE1AVOHERL TS, RRICHUTIAOIVEZS<K LTEHEHT S,

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
L% B% EWFEMETIZORMANBEIVS-TULITT,
Enjoy Environmental Engineering.

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

Chemical engineering, microbial reaction, physicochemical reaction, wastewater engineering
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OkBRETH

(Aquatic Environment Engi

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

neering)

B
/Credits

EMBE

REBERSAT A
FI8 3% / Mitsuharu TERASHIMA /| TR F—@ERILER (19~)
28 {y 21 2% Hj RERRE B A
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

“Diploma Palicy” (Competence Students Attain hy Course Completion), Specific Tarzets in Focus

/ Competence Defined in

FhRIESHEICH

TAREN

HizBE

RO - TTAE

I

@ [FRBEOREEEORR & TLREAONE CER DL TEP SR UE AR EIEST .

fae

B3 - fibr - R3R

O HEEOKERRIRORRE L T, @UISSHEL. AT SRNESICHTS,

R - BAL - BBE

I
il
¥

O PREOREREE LGRS, IFNTSSSEAT SEREEHICH T2,

MO E O:RHE A PelE

# 1, I IZHET 2RSS AHRIIEITEHEENIL. Ba—2A00 Ut a5 Lv o TEEIL T S,

FERETF

HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

BREDOBE /Course Des

cription

AEZOIEBERF. AEAEBICAERFEZREIKBICODVWT, KORNPKEOHBRVKBEREIIAEZANBOBSREZIZ_ETHD
o B, KOREBPBRIOLAILODVWTEETBEILLY, KBICHTRLFEN- EYENRKROBHBIRED.

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

#HBIE [Textbooks
BREBRMT D,

Handouts

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

BERPICEEENT 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
CKBREBEICS TR LEEORARE A kKB O A
. KBEREEZTI EOOEMEI QBT ORER (1) £
L KEREETS - HOEMEEALETOER (2): KA
 KEBEETHLOOERIBOT AT A (1) B
CKBERBETDILEOOERSBEOS AT A (2): KA
CKBERECBUZ2AREENET KB AT A (1) B
CKBEREBEICSIPRREENEHKAED AT A (2): 1A
. BEEHKRECQNEBY AT ALAN): B
C BEKRECQBY AT AQR): BR(7TZY MRE)
10*l?ﬁkbHéﬁm@ﬁ%&ﬁ*kﬁ/lTA@ﬂﬁm H
MKBEREBEICBT2EEEEYEHKRED AT LAOEN(2) : 1A
12 KBEREREANOKEBEZNEEEN(1) . EF
13 KEREREAOKBZHHEEEN2) . KA
14 HEkIBRBA OKEZWEE () : BB
15. Bk IBRBA OKEBZNEBFNQ2) : I5A

RN

© O NOOO~WN

. 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

RAESHM D H3E  /Assessment Method
LR—bN 100%

O N U A WN

Report 100%

EH- ERFEBEOHAZAR /Preparation and Review
ENFESLCEEEBIIODVWTREFRIZRE NS,

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

BELDEE /Remarks
MEBEZEHRZOELAAREB/LTH L
Fundamental knowledge of physics and mathematics are essential.

EASETE (2019FEE BAFE | 2020F EF #5FE )
Official language for this subject is Japanese in this year, 2019
Official language for this subject is English in 2020.

HEENSOXYE— /Message from the Instructor

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

F—7—R /Keywords
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oith BIRIEIE 1R

(Soil and Groundwater Remediation)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

EMBE

REBERSAT A
FE F/YoITO/IFRILF—ERILER (19~)
28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

XHHS t/Notice 2019FFE AAGERE

ERTIFSND [FESAHICH T80 (FEMETIICHICHT &R | . FhEEE

“Diploma Palicy” (Competence Students Attain hy Course Completion), Specific Tarzets in Focus

/ Competence Defined in

PRSI BT B FZEE
I WEDEEIEEORR S A LIE5R BT 550, RE L - ST T A8 WA ST
5058 - T2A2 1| e [
e I
% - p - w0 T | O |[ER0HEEaRE o TE CHET 30 S0 T2 2 BENESIC (1T 5,
o o AR OAT 5T LHAEBICR 5 ) 207 £ F S ORE ST ELEDSE. L ILOEL 5
B - 6L - AR Vo C lmasgsaosssitmi s,

WO RE O:ME A PribE
1, D loHEd SFUESAHICEI T80T, BI-200 ) F2 547y FEEEIL TS,
HEIRERY 2T LD ALAOEEIT. BB SPRES A ISR hOMEEE - 200 ) F a5 L FTHEEL TLI2E 0,

BENOME /Course Description
TEREICETDAANBITAICES

=24
®E.

BILESECPERMERIEYICLDFREAB L2 \0

MERRIRIEE

=24
®E

EOEDYAS, EREEEA

OREDHY) S, TEREBEFEPVRAINZ—IXAVRNIDOVWTKI)GEICEBTERLSICEETS. THERERSOLODER, B
S MNATHRSH TEDER D ZES . FBBOERERR, BRICHETZLEFROBR, THEFROURAIIRIXD N, BLOFED K
ORAHF TERDLDICTBLETH 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.

HHKIE [Textbooks

BICEL
None

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

BICEL
None
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oith BIRIEIE 1R

(Soil and Groundwater Remediation)

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

T+EFZOES : EH- B ER

TEFEMEOHE

EHES

hEEED

oO~NOoO O, WN

ESRERLTEDRL

9 ERUAEBRLEYHLTHERLIEDRL
10 VAIRIZRIAV N 1 ¥ URY

1M VAIIRIRAV N BHIEE

12 EHEE (HRRER)

13 BHER (RHRER )

14 EHEEB (B#LFX)

15 O

1 Introduction

2 Background of soil contamination

3 Classification of soil contaminants

4 Transportation process of contaminants in soil
5 Case study of soil contamination problem

6 Summary

7 Approach to measure methods of contaminated soil

8 Treatment of heavy metal pollution soil
9 Treatment of VOCs and oil pollution soil
10 Risk management (enterprise risk)

11 Risk management (case study)

12 Case study(tour of plant factory)

13 Case study(tour of plant factory)

14 Case study of treatment techniques |l
15 Summary

RABFTM DAL /Assessment Method
NTFAKN 40%
LAR—K- JEE 60%
Regular assignments 40%
Mini quizzes 60%

Ep- ERZFEDORNE /Preparation and Review
RECERIIERLERE. RENBOEZETSE,
Read useful books to understand the course and review the course content.

Bi&LDEE /Remarks

ERSE (20195 K : BAFE, 20205 : ®FE- AAFE)

TEERBUAOTIO—F (FEDOBRLEED )

EMBE
RRER AT A

Official language for this subject:Japanese in 2019, Guest lecturers would teach risk management sessions and case study in Japanese., English

and Japanese in 2020.

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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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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XBEHAS E/Notice BEFEERFERICELYHBERID &,

FEETIFSONE [RAESHHICE 550 EEMMETRICHICMTNTAEE0) | . FEEEE
/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIES HHICHIT B HiEBE
R I | @ S ceEd 2By e s EREiER A SIET 8.
e I
B - HIB - FR I | © BFL BT BAFHHN - DA DL TOAEEE BT 22 L0 TE 5,
B - AR - O N | O [EETREOMNE FRICEHNICRYACEEESITHTE,
HO: I PHE O:FSE A: PPREGE ] ] " A
# 1, [ICHIET PR HHICEITBEENIE. Ba—A0HUFa5 Loy JERIL TS,

HERERYV AT LI -ALAOEEIL. #ESFAESHHICEITREENOMENEE 3 —-20N U4 25 L7 TTHEIL TS,

REDOBE /Course Description
ENEEETIIRICEVTR, B IXLF—25EILFATRIEHNfROSNTVD, FEETRE., BRHICEETIMIBEXICOVT
R<EMIZEZANE, REOEERMERFELEERFNESCBS, ChIZI>THULKEARTINERMETEZO O 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.

HRIE  /Textbooks
BEEFICEE

Specified by the lecturer.

SEEZREE®EICIE O) /References ( Available in the library: O )
BRIZEE -£EJAT A, BAEHFLRE

Chap. production systems engineering, In: Handbook of mechanical engineering, Japan society of mechanical engineers.

47/ 103



=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

47/ 103
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oUBAUIIIE

(Recycling-System Engineering)

EMBE
RRER AT A

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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance

e EE
/Department

|00 |00

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

ERTIFONDS PR AHICHITL5E0 (FEMETRICRISHTSEED | . FhEER

/ Competence Defined in

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

FES A ST DRE FEEE
RO - TEEF I @ VT A DILOLETIE IS 5.
HRE i
B - i - R il O FE U DICeEAE AR ERE TEY, TNERRT S,
Rl - BEF - BE I

MO BE O:BEE A erBEhE

#1,

012 ST RS AHICHSITERENIT, Ba—200 U F a5 L7y FERIL TS0,

U 2 LT

HERERY ATLO-ALAOEER. BB FUESAHICEITARENOMEEE - 20N £ a2 S Lv o FTHEFEL TS,

REDOME /Course Description
RRELLEEZEEL T, EBX7Z7AFYIBREORARZANELEVS A VLEMEBN L IZNEAE, SOBHRETS., BRE. &
SHERENFE, BRIZSMETITS, o, LT7XAZIL, BEEERBERNYEY IRNICUH A VILEHNZBNT S,
RRAGSBEOEMRERDDI EZERARET 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.

HBE

/Textbooks

BILEEEY, YELHUTHEROBEEREZERNTS

Study materials are distributed on a necessity basis at each lecture

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

None
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oUBAUIIIE

(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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EMRE
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
E E¥/Chang-Jin MA/ EEEEE
BIBFER By 28 {y 28 125 RERE EE IR
/Year /Credits /Semester /Class Format /Class
WRAZEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
HRER [BR] RECZETOLAT R RENA A ATATD—R, REERATLAID—R, W ATALAO—R, &
/Department EFHA VIR, BE XTFA4T7REI—-R, AVE1—Z2ATALAO—A

XBHMSE/EFFERTT, Notice/lntensive course

EFRTIFSND PSS AHICEITL8EN FEMETEICHICFTSEEND |, FhEEE

/ Competence Defined in “Diploma Palicy™ (Competence Students #ttain hy Course Completion), Specific Targets in Focus

RS BB AR fiEEE

I 1

Ak I O |7YTHEICH T HRIEREIC DL T, BORHREL. ML LT, #HAT 52 &0 TE 5,

BE - I - E I | O |[7o7tEsEnss HeREORtiol- . BEORAERITT 5o L0 T8 5,

B0 = V| ® |EiE - EEL L CERT A0 T - D1 FELTOT U RO L E R,
KO B{WE O:MhE A PemE PR

1, [-|oH5d AEHRE 53 C B B8, BI—20N U425 L7y JRRERL TOREEL, 77 DRRRR

RERERY AT LI ALAOEEIL. #ESFUESHHICS T2 N0OMELEFE I—20N U+ 25 Lv o FTHEEL TR S,

RENOPE /Course Description

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

HRIE /Textbooks
Handouts are distributed if necessary.

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

EEITE - 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)

. Toxins and pathogens in water (3): (Practice)

. Water Management approaches (1): (Extraction of elements)
. Water Management approaches (2): (Systemization)
. Air pollutant control (1): (Fundamental)

9. Air pollutant control (2): (Extraction of elements)

10. Air pollutant control (3): (Integration)

11. Review of Air pollution(1): (Application)

12. Review of Air pollution (2): (Systemization)

13. Environmental problems to be solved

14. Air pollution in Asian countries

15. Diffusion of air pollutants in Asian countries

RIEME D 5%  /Assessment Method
Report 100%

O ~NOoO O~ WDN

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

B LDEE /Remarks
Official language is English.

HUELASOXYE— [Message from the Instructor
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(Environmental issues in Asia )

F—J— R /Keywords
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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 By 28 {y 21 138 RERRE EY AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIRSNE MFFURSAHICEITE8E0 (FEMETRICHISHTEEED | . FIiEEE

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

PR AT - 1T BhE iEEE
R - 70 1
. L | o [EPontaonmeneRaerT o2 c T, SRRLAAHETFRNELRERT 52 LhTa
By
A - ¥l - FJIH m C |itz A v I3 I8 A NE T ERMOER P ENE D FHIAT 2 2 &2 T 5,
B R N | O[S crie e aR B L A R s B E R AR 1T 2,
WG BIME O ME A vrEE P
51, 1O APHHESSHICEIT ARENIZ. Ba—20A %55 A7y JEREIL T AL, SRREELE

HERERY AT LD -ALAOEER, BB EFUESAHICSITERENOMENEE - 20N £ 2 S Lv e FTHEFEL TS,

REDOME /Course Description
ARMEORERY- SKkBEEITCEL TEREENOBEN 2V, IFNEBR, BERENEER, TLMREL L TENAOREBEICERY)
BOBRICHXEZHEO—REZFIZOTD, BEYLEBICSVTE, SFTE-RE-VF A VIIL-FELE-FERADPETO—ENOIRBILERANEER
FRREFBREZS, o, ALBREMCSVTR, HICRERLE FRELCEIZIEIRILY— BEROATACEREYT, £
ETH2 B0 KREBICEITZIREOREBEEZETSTOEY EEELENS, ThENOEICE > THERUEAKMEBELZEZXS, WAKD
BEEBOEMELND ERA EMEE T chSORL—RATVHEREEENSBIUEZEL > TRATESD RSB L 2EEREET
%, ZOZEIZKDT, REBHBA VI TBEODEZAFEFICOHS,

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.

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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of@FRAVEFE

(Environmental Pollution and Health Risks )

EMBE
RRER AT A

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

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

BIEFER By 28 {y 21 138 RERRE EY AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

/Department

XBHMSU/EDHEETT. Notice/lntensive course

FEETIFSONE [RAESHHICE 550 EEMMETRICHICMTNTAEE0) | . FEEEE
/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

FRIRSAFICHI1TEH8E

FEBRE

E058; - TERR I

Frag I & REICERTAUADICDNT, ACRE~OEETEHED SIcOOESSFEESIIMHTE,
B - by - R3IR il O |URD S EEOEE G Y, ) 0 ETER)ICEIET 20D EE Y —LEEADLLIICT .
RAG - AN - BB I O (U RDITDNTHER BT & 70| e B ERE s BERAE RO 5.

KO Bl HE O: 8 A P
31, [T BPHIR BETBITBMNIE. BI—20N Y25 L7 TERAL TS,
HERERY 2T 40— 2LSOFEIL B EPHIET RSB AREOMEN B - 20N U £ 25 L7 o T CHEIEL T IEEL,

REDOBE /Course Description

f2EE ) 2 OF

REBECRRVAVOBRICOVTRRNBZESZEMY LT, MEOCHEMZRIZ LOOERETLOLO ORKM- BRICOVWTES, 17
B, ©¥RERE, £, RESBOMREBLLTOBEDICFAIARBABEZ/TRBEEICCZANE TS,

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.

HHRIE [Textbooks
TFANEA

Handouts are prepared by lecturers.

SEZEREEHEEICIE O) /References ( Available in the library: O )
Maude Barlow , "Blue Covenant: The Global Water Crisis and the Coming Battle for the Right to Water , "

The New Press , New York , USA.
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EMBE

oI AV E BEERY AT L

(Environmental Pollution and Health Risks )

BB WA /Class schedules and Contents
1 AA4FX VA

BAOKESHE

kR & oKEKE

YEKALIE & YRR IBHEER

BRIk B

H£5EF, IXRILF—, TLTFEE

RECBREC OBEEM

KRERERBREYRY

9 HEIERROTRYELREVURY

10 ERNERTBTREREAD

1M1 TEFFREREVRD

12FRNSEETD

13 FAERK (F¥0MA)

14 ZHERK (R¥0M4E)

oO~NOoO O, WN

15 BEVRAV EBE

1 Introduction

2 Overview of Japan's waterworks

3 Water purification and water quality
4 Water purification and facilities

5 Practice of water quality tests

6 Life, energy and pollution

7 Links between environment & health

8 Air pollution & health risk

9 Air pollutants derived from authomobile and their health risk
10 Indoor Air Pollution & Health Risk

11 Land Pollution & Health Risk

12 Protecting Our Bodies from Pollution

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 to discussions is highly valued.

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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFOND RS A BT 880 (FEMETIFICHICHT 2850 1 . FhEER

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

PRHEE A BT BEE T B E

SO - FRAR I ® |EMETEhE T 5 BRI 58T 5.

b —

N m-1

B - HlHT - TR T-2 | O |5ABNREoLT. MEIHEL. £ O58NES T4,

R - =ak - BEE W

WO oml PHE O : EhE A PrBhE RN
1, I-|CHIET 22HESAHICHIT28E01F. Ba— 200 UFaS Lvy IEREEIL TLRESL, AL/ TR

W AT LO-2LIADEE . BB EPHESRHICEITAREOMENEB I -0 UL 2 S L7 FTHEIL TSy,

BENOME /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.

REOHBEZ(OREZ TEfEME, VLS  ERERECKEOEERNCEVTEELRNS  GEF , 2—RDZIVNIVIY  HERE—E
L JANRTFAT 1N HARERBZEOABREOSTELICH#L , TEMEM, EZBLERNOBMABEFRITREZ>TETVS . &
BETE  EMUERNOBMFEEZSEEEIC, "TERM) CERAVLEARSBRRIDVTERERDD .

< Attainment target >
- Students can explain about the various phenomenon observed in compressible flows.
- Students can perform the analysis of a steady one-dimensional compressible flow.

<AEHROIEEE>
- EEMERNICEShBPEYBBERICOVTHATEDKSICHES .
C —ARNEEEMERNOBIATEDRSICAED .

HHKIE [Textbooks
The materials will be distributed and announced in class.
BRERERICEMAELRT IV RAENET .

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

BREPICEHEBNTS .
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AR D 4

(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
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(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIROND [PESAFICHITA8E0 FEMETEICHICHIT L8 | . FhEER

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

FREE A5 HE H2EE
S0l - 7208 [ | @ ETeonRs LB Lsr e iEeT 5,
I-1
L T-2 | & ETYORRATIC AL THR SN A M= IS8T 5.
I I-1 | @ BETTOEAST A TREERRAD -0 BE N I EIEST 5.
I-2 | O [BETTOERAT 5T EEEL. KB s, FRd RENER L Es,
B - AR - R N | @ [T s RO RmEs AN S - L THRERER LS E S,

KO BHE O:MhE L priE -
%1, [-|THET 5PMESHHICHIF R8I, Ba—-20h a5 vy TERRL TS, LR

EEEM L AT LD -2 LIAOEE, BB PRI AHICE T2 NOMEREE 0 - 20N U F a5 Ly TTHEIL TS0,

REDOHE /Course Description
EETESAMBETPREMRETE , REBEPORN , LFERE , KRB EOHANTAXRTHS . L—HFHRASEDOHFHL WEHALEA Stk
OFAZEZERL , TOMNAFELCODVTERTS FAEREBLU T, SETFEBHUFEZ2ESHEL. TOREEZERL. BSOWREICH
ATEZREIZEFICOTS,

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
BEORWICETRTS .
To be announced in class
SEEREEFEEICIE O) /References ( Available in the library: O )
BECHBVTHEERRTS .
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¥oERED (LRA—NOBHETLEY)
. RB O REEETAl ( PVEER , RREEENE , RUREAMDE )
. PURHEBI D BREEETRI ( B RERMBAT , BIBK)
CRBUN(ARBEOMEERR ) BT SHRERR2E
CRBIV (ARBBEOBRERE ) BT SHRERBRR2KE
.LR—KNOBEH
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

TERNZFERBTIZZE/EL THZ L.

BEETEEETV , BXOAREREBEIR L .

Recommended to have mastered Thermodynamics and Combustion Engineering.
Recommended to practice by yourself after a lecture.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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(Advanced Optical Diagnostics for Compressible Flows)

EMBE
W AT A

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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

/Department

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

/ Competence Defined in

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

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

RS A BT B SEEE
A06%; - FERG 1 | @ [RnorseesbE ol TOMBEISET 5.
. 1-1 | O |WEeEEsml /oo AR T > HAE S T 2.
I0-=
B - w3 e — —— —
T-2 | A [HETasma0mR bt sl T 50 L0 T2 2805 D2,
e W

WO MhE O:REE A POREE

#I,

I 1CHIEd SFAESAHICHSITERENIE, B —R0R ) FaF L7y FEEIL TS0,

BN S TR R

L 2T LD 2ALAOEER. BB SFUESAHICEI TERENOREEE - 20N U £ a S Lv ey FTHEEL TS,

REDOME /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.

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

0N O WN -

©

10
11
12
13
14
15

Introduction

Geometrical optics

Excercies on geometrical optics

Shadowgraph techniges

Grey scale and color schlieren techniques

Excercies on schlieren optical system

Experiments on schlieren techniques

Application of schlieren techniques for supersonic jets
Application of schlieren techniques for compressible internal flows
Introduction to rainbow schlieren deflectometry
Experiments on rainbow schlieren deflectometry
Excercies on rainbow schlieren deflectometry
Rainbow schlieren tomography

Other optical flow visualization

Concluding remarks

REFFMDFEE  /Assessment Method
Reports and excercies 100%

ETTR

EBRZFEDORNE /Preparation and Review

To be announced in class.
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(Advanced Optical Diagnostics for Compressible Flows)

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 fluidmechanics and giemetrical optics.

HYENSOXYHE— [Message from the Instructor
As for the student attending a lecture of this course, it is raised reading and understanding ability of specialty English.

F—"— R /Keywords
geometrical optics, optical measurements, schlieren techniques, fluidmechanics, compressible flows.
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(Advanced Heat Transfer)

BYEER

/Instructor

BIEER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

EMBE
W AT A

#E S&— /Koichi INOUE / ##> AT ALT%% (19~ )
28 {y 21 2% Hj RERRE £ AV
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIFOND [PESAFRICEITAE0 (FEMETHICHICHT S8 | . FIEER

“Diploma Palicy” (Competence Students Attain hy Course Completion), Specific Tarzets in Focus

/ Competence Defined in

FHRIES AHICEITEEED

FiEEE

EIERT B,

£0:8; - TEAE I G |EATHICET BN ERAS L SDIC. ERAURBEREAT 52 LW TE 2RENEIEST 5,

I-1
ks

e I—-2 | A B 2A7LATHIPET SIRREORRR CEA T PO EHT 22 &0 TEF 2,
I-1 | @ EE OPEEREALZVEBEAL. CATFORSD SHT- MR LT 8 0 S TE 2RENESE

BE - HF - TR 39 %.
-2 | & E FELCATERRL, ST Da1 o TEL,

BEs - AT - BEE I @ B/iIE - T F-RHRECRALED S, TATFOEMEE CETNRa T, TNSEEL BT ShE

@ LE O:ME 4 PrEE

I, I IoREd 2FUESAHICEIT28E0I3. BOI-200 ) FaFhvw FERIL TS,

TR TS HE5R

EEL AT LD -2 LAOEE . BB CFESHHICE TR EEOMEFE - 200U L 2 S Lv oy TTHEIL TR S,

REDOME /Course Description

ERFROEPEZFEIRLLEIC, EFORERMORRRRERETS .
Practical heat transfer research topics and development status of latest power generation technologies are investigated.

HRIE  /Textbooks

L
None

SEEREEHEEICIF 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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XEHS B/Notice ZHEABICHRABYET,

ERTIRSONDS MFURSAHICHEIT28Eh CFEMETRICHICMNTE2EE0) 1 . FEBEE

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

FAHRS AR CEIT S8 HEER
RO - TERF I @ [ BEERIFOTRINF -2 2T LOFICEIT R NFOEEN I IS5 5.
I—1
e I-2 | & |TRILF—ESOEMFR CSLT. BHFERERT S A TELENERITHITE,
B R - I E: ; O |TRILF OIS - BRICEI - T, WIRSOIFNCELET 52 S TELEED - N ESS.
R - EER - BEE IV @ |BREO L —SRORT CERL . WSS RO RIMERR Sl B S EEER .

%O : B E O:MBE 4 prEE o
%1, [-|CHET APRHES A3 CBITARENIL, BO— 20N U %15 Loy JEBRL TS, FI TR
WL 27 L0 LSRR, BB & PR A5 1T ARENOREEES 020N UF 25 vy T THERL T FEEL,

REDOME /Course Description

COBRETIRASBHEZEZCANZNAE, SFSF. £F, REABROBERYE (HEREE. MR, BEEERL ). BLUTOMEERE
IRINENERNZERT D, RICEFERNECEGS D FHERBEROEE, HBEZIEBELLLT, O2PDIATLZES, BECREOH
TIS5% 2N OXRBEZEL T, BAES FTRERNELOBEREOERZE O,

The aim of this cource is to understand fuel cells thermodynamically. First, this cource is designed to learn the operating features of fuel cells
(open circuit voltage, efficiency, operational voltage etc.) and physical facters 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.

HRBE /Textbooks
BREA (EX)

Handout (in English)

SEEREEREICE O) [References ( Available in the library: O )
ERPICEERN TS .

To be announced in class
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(Advanced Thermodynamics)

BB WA /Class schedules and Contents

1 BREROBE
2 REEm (ERERE, EREFRIIER)
3 MEE®L (BE)

4 REEM (HAYRERE)

5 MBEMW (EE)

6 MBEWL(ZATA)

7 REEM ((REREE. BXR)

8 MBEMW (HEEE)

9 ERE1(REXRER)

10 RE1OKRICOVTORK

11 EfSs FREAREL (EHE. EFK)

12 BE#ED FRAREL (KER)

13 BAE2 FHRRNEL (8% )

14 RB2 (MEERAE )

15 KEB20HZERICDOVTORRK

Introduction

Fuel Cell (Basic Principle, What Limits the Current? )
Fuel Cell (Structure)

Fuel Cell (Gas Supply and Cooling)

Fuel Cell (Fuel Cell Types)

Fuel Cell (Systems)

Fuel Cell (Open Circuit Voltage, Efficiency)

Fuel Cell (Operational Fuel Cell Voltage)

Exercise1 (Power Generation Experiments)

10 Presentation on the Results of Exercise1

11 Polymer Electorlyte Fuel Cell (Electrlyte and Electrodes)
12 Ploymer Electrolyte Fuel Cell (Water Management)
13 Ploymer Electrolyte Fuel Cell (Humidification)

14 Exercise2 (Measurement of Fuel Cell Performance)
15 Presentation on the Results of Exercise2

RAESHM D H3E  /Assessment Method
BN REES I 30%
L R—K~20%
HREER 50%

O N OO WN =

©

Participation 30%
Report 20%
Examination 50%

Ep- BERZBOANAE  /Preparation and Review
HRER (RN ) 2R TEELTIHBLK L, T, FEMEZMEREIS L.
Students are required to read the handouts (in English) and prepare for the class, and to solve review exercises.

B LEDEE /Remarks
#2HF(IMOEZEL ) ZBBEATHD L .
ZEABLER205

Students are requrired to have completed 'Thermodynamics (including Entropy)'.
The upper limit of student numbers is 20.

HUELASOXYE— [Message from the Instructor
BYOIRLNF—FAEZERITEEEDICTIRREMEMELRVEBRLTESADIEEFELET,

| hope you understand better the fuel cell technology that enables our use of sustainable energy.

F—— R /Keywords
B, MEBL. RE

Thermodynamics, Fuel Cell, Power Generation
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(Advanced Control Engineering)

EMBE
W AT A

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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIRSNDS FUESAFICEIT 280 (PEMMETRICHICMNTLEE0D 1 . FIEEE

/ Competence Defined in

“Dinplona Policy” (Competence Students Attain hy Course Campletion), Specific Tarzets in Focus

SRS ATl BT DR jzEE

$038; - 12AR I | ® [#Ieecry 250 Sens e T 5.

ke T

s m M—1 | & [BEEREAT, SHTPSTONAE LT 52 &0 TE 5EEN HWNESI (115,
I-2 | O [HRGEERTEL TEED, BRI DO o TR DAENESICHITE,

R - R - R N | A [BIEITo CRE L R S SRR RALE B O,

%@ BIHE O:PE A: PYEIE

# 1,

I-ISHIET 2FESAHICBIT2EEN1E. Ba—20h U F 25 Lo FEREIL TS,

T TR

EEWL 2T L0 - ALAOREIL. BB PRSI T2ENOMEREB - A0h UV F a5 Ly TTHEL TS0,

BENOME /Course Description

BBISZTELTHESHB IR CEIT2EANBEZBEIBDC2ANE TS, FBERTR. RETRZCES<SBARHEER. SEH
B, F4Z2)LEH. TRCONANIHOEBICOVTES, Tk, AHIFICEIIREFMOBHRETS,

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.

#HBIE [Textbooks

TRUSTORAHEER,) (EHENMBEIHE, BHL) FE

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

FWOBRTHEAL LHBE

Text used in undergraduate course.

BB WA /Class schedules and Contents

1 HAEVRA
HEITZ0ES
SATLDORE
EFU>Y  Modeling
IREEZERE  State Space Method
L¥1L—REEERE
Z7H—/\  Observer
#—REK  Servo System
9 REtEROER
10 Hi#E#E  Optimal Control

11 F422)&IME  Digital Control
12 BEEEFRR
13 HFEXE®WmT (1)
14 HEEEWEE (2 )

Introduction

O~NOoO O WN

15 F£&H Conclusions
RiEFM D A% /Assessment Method
HREER 40%  Examination 40%

LAR—h 30%
FREEEE 30%

Reports 30%

Review of Control Engineering
Expression of Systems

Regulator and Pole Assignment

Fundamentals of Optimization Theory

Discrete-Time System
English Paper Reading (1)
English Paper Reading (2)

Homework and Exercise 30%
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(Advanced Control Engineering)

Epi- BE%FBOANAE  /Preparation and Review
ZE0 THEIZE, OBRBAZREEIDCHNHRELEDT, BEBELERICOTL L,
BEOEBTE, FEICRYVACEHEGTELS, BREEBMRID &,

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
ORY NFEE2A, BEBEREET SV MR EOEBS ATATE., BB XA TOHBEIr EESREZRLLTVET, HHEREZSIC
&, BEOEBANZBNTAXTT,

Various types of control have an important role in mechanical systems such as robots, automobiles, plants.
To learn control theory, fundamentals of mathematics are required.

F—7—R /Keywords
FIEBRERET. EEBEBUE, REZTEE, RET «— RNy J4I

design of control system, transfer function, state-space method, state feedback control
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(Advanced Mechatronics)
HYER (7 JtH / Motoji YAMAMOTO / JEXE EhzEHT
/Instructor
BIBER B 28 {1 5 125 RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSB/EPBERTT. THBAKICHIBRAHVET, Notice/lntensive course

ERTIRSONDS MFURSAHICHEIT28Eh CFEMETRICHICMNTE2EE0) 1 . FEBEE

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

FAHRS AR CEIT S8 HEER
RO - FERF I @ |40 FOZDRICHYT DFF). EREIEEE SIS 5.
I—1
e I-2 | & |40 F0Z02K7 2ERE I EREEEAL CAFTRAREEIT 2880 %I85T 5.
| . w1 E : ; O AR OO A0 EIER L TSRO & B EIT S T bDRENEIEIET 2.
R - BER - BEE IV O |ABFOZ D RTHBEL AT & SRR AL E D D,

MO B AE O:BEE A perRhE

1, I-1CHEd SPUESAFHICEITLEENIZ. Ba-20A0UF a5 L7y FEEIL TS,

AB Oz 9 2R

HEEWY 2T L0 —ALAOFEIL. BB SRS IS T REENOMENFE 1 -20h U F a5 Ly TTHEL TR S,

REDOME /Course Description

SH., BBE, XERL, REGPEE. THEEW. ORY N IBT7SOM0REEDIRBEEOREALOBHI ATARK, JVE1—
ZIZK O THEEL, YATALKEZAT, VbR XARNAZIABBEZ>TWS,
COXARMAZIABBICHE VW TEARLELS, AVE1 -2 ERBOA 27 I-AKMESANEL BB TOIERMICSVTEEDDHT
BEEEBI2TVD, TCTLITRIOOVEI—REBBOA VRV I—AFFEERVELTRXAANOZVADLEODN—RIVITOERE
BBT2, ZFEMRZSHZEHIC, EANBAANAZIAOEHOEREBEREL. XA NOAZIAKBOEROBEEZRET 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.

HHKIE [Textbooks

XANAZVAREHOOAVELI—-R(2RTI—A

eSS

(EHEETHELETOTHXTBEAOZL)

Textbook will be sold in the university book store. All you get this course must buy the text book "Computer Interfaces for Mechatronics"

SEEREEFEEICIE Q) /References ( Available in the library: O )
BEPICEBATFAMN ESEENEZBRALET,

To be announced in the class.

TOMSERBEREFICEEHNSERT .

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
B0 SHRFFEREPCERESOLS .

Preparation and Review will be noticed in the course.

B LDEE /Remarks

BEHNICFEABRZER S,

To be announced in the class.

HYENSOXYHE— Message from the Instructor

MRETCOWRRFHSIOCHRBETOERKES, BBLBFOR HEOLHOERME, EiR, Rk
OEEZEMHELTVET, AVEI—2FYON—RIITICOVTAY EVARED

FHELTSEEL,

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—J— R /Keywords
Mechatronics, Computer, Hardware, Actuator, Sensor
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(Advanced Design Engineering)

BHER # BB/ Changhee CHO / ##> AT LITEHR (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XEHS B/Notice ZHEABICHRABYET,

ERTIRSONDS MFURSAHICHEIT28Eh CFEMETRICHICMNTE2EE0) 1 . FEBEE

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

RS AT AR 20
5018 - 1245 I | @ [HREmzomes B R U BRI 28T 5.
i T-1 | O [RIREZEREN 7 | 7 = > ORIFENEIEST 5.
I-2 | O [EROMBSRNC SRS - CREREISET 5.
m-1
R - Rt - BB M-2 | O [BFEROMEBHIERL, BRT 50 0 TEBRNFIEET 5.
L Bk BE W
%O B HE O ME A PrEE .

1, D157 2RSS AHICHIT 288013, Ba— 200U 25 L7y FEEIL TS, ABaT LG
B AT L0 —ALAOFEEI. #E C RS A BT AN DERFR I - A0 N VS a T hv o FTHEEL T 2SN,

REDOME /Course Description
BRERZFIZOESIFILSVURBEKISAEA, Cho07HFOWMRE: EMBELCE > TRFARDENDERE>TVET, FNEETEHAR
ERZO "ERANERL & TRANAFILL TOVTEBLET, HEBERUATOESYTT,
F BEREZZOERNEREHHATE S,
FEROBEBMTOBMBICERERLZZERATD LN TES,

The finite element method (FEM) is the most widely applied computer simulation method in all areas of engineering and
has become one of the most important and useful tools for scientists and engineers. This is an introductory course in the
FEM. This course aims to understand theoretical background of the FEM and to practice realistic engineering problems
through computational simulations using a major commercial finite element code. The goals of this course are as follows.
= Students will be able to explain the theoretical background of FEM.
= Students will be able to apply FEM to practical problem of structural analysis.

#HBIE [Textbooks
FPERERZEAM. (ZHREE &) IBZEELE ¥3,000+8

SEZEREEFEEICIE O) /References ( Available in the library: O )
BEPICEERBN TS,

To be announced in class.
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n2n+:E€F¢%nH
(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 Mechanics of Materials)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

£ 3L/ Hiroki CHO / S 27 AT 8 (19~ )

EMBE
W AT A

28 {y 21 2% Hj RERRE B A
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIRSNDS FUESAFICEIT 280 (PEMMETRICHICMNTLEE0D 1 . FIEEE

“Dinplona Policy” (Competence Students Attain hy Course Campletion), Specific Tarzets in Focus

/ Competence Defined in

S R5 AT BT B HizEE
St - 1A I | © |[Heh7d 280w - EReREEEeT 5,
o T—1 | & REENCAL SN AHEI O FrEE 257 5.
T-2 | O [BEBUHENEOEPE] - SR S0 M A5 | Gl 8 T B - X F R0 5,
m-1
RBE - HBR - FR I-2 | O MENZREL TESHSEL - b0% £ 5. HT AAENEIEST 5,
Er W

HO: W E O:BE A UREE

I, I-ICRnd 2RSS A CBITaRENIT. Ba—200 U235 L%y FERGIL TS,

TR R

EEWL 2T L0 - ALAOREIL. BB PRSI T2ENOMEREB - A0h UV F a5 Ly TTHEL TS0,

BENOME /Course Description
AERTR. ITXEHROBFTOLOOMBAZEMBIREICOVT, ZEROIXHR(EICLER)ZHELTHFETS, Fio, #eEMMRZzAVE
IT¥RBOBERBITEIFICOVTEREET D,

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.

HRIE  /Textbooks
AV AN i

Handouts

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

EBELEW

None
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(Advanced Mechanics of Materials)

BB WA /Class schedules and Contents

1. F&R

2. RO BRI

3. BEMBOFHE

4. FROFFTOL-HOER

5. (R ME&ET (1) [ 515k )LIER]
6. [ERMERET (2) [M- FRIEAR]

7. I5R%

8. WhEMAL LHBHOLE

9. FNEERE (1)

10. L ORERTB (2)

1. (FROHEEE (3)

12. EROREERT 4)

13. E ORERTB (5)

14, RBERTLEVT—>a>
15. F&d

. Introduction

. Constitutive Equation of Materials
. Properties of Various Materials

. Theory for Design of Spring

. Design of Springs (2) (Conical and Blade Spring)
. Factory Tour

. Planing of Machines using Springs

9. Manufacturing Practice of Springs (1)

10. Manufacturing Practice of Springs (2)

11. Manufacturing Practice of Springs (3)

12. Manufacturing Practice of Springs (4)

13. Manufacturing Practice of Springs (5)

14. Presentation

15. Summary

RAESHM D H3E  /Assessment Method

RERBHRTCRRTLE> 80%
BB RESM 20%

0N OB WN =

Manufacturing Practice and Presentation 80%
Participation 20%

E§l- BRFZOAAE  /Preparation and Review
BEENLHBEOTFEETSZ &,

FERERTRIREERTIZNT, ThEERID &,

Prepare for the class.
Moreover, do the presented assignment after class.

B LDEE /Remarks

TLET—23 RND—RAVNCTITBS S, FH BESEZEBMICHRLTHIE,
Prepare for numerical computation by "Microsoft Powerpoint" for Meeting for reading research papers.

BYEEASOXYE— /Message from the Instructor

. Design of Springs (1) (Compression and Tension Spring)

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.

F—7—R /Keywords
MROBERN, Fha, MaEH

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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XEHS B/Notice ZHEABICHRABYET,

ERTIFSND [FESAHICHI T80 (FEMETIICHICHT SR | . 2hEEE

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

FAIRS AR CHI1T 588 FERE
A0 - TERF I @ | TFROEPWIENERT I, Fe TN ERICET 2NRERDD,
. I-1
R I—-2 | A RSB SEBRVIFEEIEST 2.
m-1 | A |BEERICRET &3EOF S EFIEST 2.
B3 - Jibr - R3[ - _
M-2 | & FfHERSERICOLTEEY 5.
R - AN - BEE IV O |HEMICREN. TOESICHT AERTEDD.

HO: B HE O:FEE A PrigE S EE T I ATEe
W1, [-ICREd 2RO AHICEIT 25013, B2 —A0D U215 L7 FERIL T S, Feas TR
WL 2T L0 —ALAOFEE. BB SRS AHICEI T ARENORESRER - 20N U+ a5 Lv o TTHEEL TAIES L,

REDOBE /Course Description

LEESHESEATRENT IR 2HIC. NMIRE, MIBESICNIRKRICOVTERL, BEPIANIBULMNIEORRZ N A
TEDLRSICHD,

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.

#HRIE  /Textbooks
BIETRANOTHOBEMNT BAABEENTRAE HILHR

SEEREEREICE O) [References ( Available in the library: O )
BERPICEERNALET,
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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
BENSEESM: - 40% LAKR—b - 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)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

RIME 1% / Nobuhiro OKADA / > A7 AT¥R (19~ )

B
/Credits

EMBE
W AT A

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

XEHS B/Notice ZHEABICHRABYET,

ERTIFSND MFRS BT R8N (FEMETHICHICHITR8EN) 1 . FHERE

“Diplama Policy” (Competence Students Attain by Course Completion), Specific Targets in Focus

/ Competence Defined in

FhES AHICEITBEED FhEBE
RO - FEAR I @ AT LIZFICHET 2EFW). EEAESREEISIST 5,
e I-1 | A |27 LTRICMET 2E5WHEERIEET 5.
e I-2 | & AT LIFICHET 2EER R AL fifiR iR EE T 2R &S5 T 2,
[ — O-1 | @& |2TF LTP0OREEERL TR eRiDER S BBRAEIT 38 %S5 T 2.
M-2 | O [HRTIFHRENHN - R XIcEehal bbIl, TNAERET LEENEIEET 5,
R - AL - REE I O | AT LITFICREEL FHTE S SRR AL E S D,

MO EE O RE A erihE

1, I-ICHIET 2FUESAHICHITEENE. Ba-200 VFa 5 L7 TERERIL TR,

2 AT LW ITFHER

L AT LD LIAOEER, B RS AHICBIT SN OMERTEE I - A0h U F a5 L7y FTHEHIL TESL0y,

BREDOBE /Course Des

cription

CCHET ,IDTVVEEAVEEERRBRORERMEIBRHICRELTVET . XBRTR , BHORY hoREZEMEL T, FHEH
ZAVWIE3DERET , DTV RICRBBROBELZTVET . ThSZRBL T, DATLRAROBEZRVERT . FLIDAF ¥ FICKBREFM

OBMBICOVTETET .

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.

HHRIE [Textbooks

L BEBIZBSUTTUY NER .
None. Documents will be served as needed.

SEEREEEEICIE O) /References ( Available in the library: O )
SolidWorksl— & 23RTTCAD 382K , PFIBEES , SEHHAR , 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)
REIHALET .
Presentation 50%, Report 50% (Reports are imposed on final of the 7th and 15th lessons).
The points will be subtracted by 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.

Bi&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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIRSNDS FUESAFICEIT 280 (PEMMETRICHICMNTLEE0D 1 . FIEEE

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

FhES AEC BT 26 FERE
RO - FERE I & (M EOERSET AT 2EhEsICHIT A,
I-1
e -2 | @ WWOFICRET X T ICAL CEEN IR LTS ST 2.
B . g7 - 0 E—; O ERIGREER ©. WChFOAEEE SR T 28EhESICHITE,
Rl - BEL - BBE I A ETRIF —HEINORFREICEITT, B POEEGRT S EIRELED D,

WO RE O BRE A P PRLE BB S SR
I, I-ICRnd 2RSS A CBITaRENIT. Ba—200 U235 L%y FERGIL TS, i
W 2T L0 - ZLAOFEI. BB SRS AHICE T AREhOMENEE I - 200+ a5 Lhv oy TTHEEL TIIES .,

BENOME /Course Description
AERTR. DATLAOEHEREREN., PERR. B ERFRBOBHEH[HLE T, EENSFAZAVEN S, RKREEHL., BT
PHEEMBBULET, ., ChosDT—NICHITINEMRO L TEREROET,
FEBEEUTELET,
- WEROEBEHFERNN S, FHRETOREMZEHTES,
- NERODBFRREEHETED,
- ROFBHEMABBECEZADHEEEBERTED,
- B EBEEIEBOBHEERTE D,

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 specific examples. Some literatures are provided to promote an understanding.

By the end of this course you should be able to:

- derive an equilibrium point from an equation of motion of a dynamic system.

- determine the stability from an equation of motion of a dynamic system.

- understand the bifurcation phenomenon of a dynamic system.

- understand the effect of the nonlinearity of a system on the response of a system.

- understand the vibration characteristics of a linear / nonlinear system.

HRBE /Textbooks
BREA

Handout

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

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 XEEs:

11 XEE®E

12 NERERER

13 XE&E:

14 XEE@EE

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 Reading technical papers

11 Reading technical papers

12 Reading technical papers

13 Reading technical papers

14 Reading technical papers

15 Summary

O N OO WN =

RABFTM DAL /Assessment Method
EE- Bk 60%
HARER 40%
RE OHK
Reports, Exercises, Presentation 60%
Term examination 40%
Absence, subtractive point

Epi- E%FBOANAE  /Preparation and Review

BRERRIETICTFHEETAITFANECRAR I D L., BERTHRRB /M ERHIELEBEITSZ &,

You should read carefully a designated textbook before a class and review notes after a 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

63/ 103
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(Architectural Design Program)

BHER BH [BZE/Hiroatsu FUKUDA / BETFH A %R (19~ ), FI>H— /N\—b /Bart DEWANCKER / £
/Instructor FHALER (19~)
I & / Takao AKAGAWA /| BETFH 14 %R, M7  BIF / Noriko OKAMOTO / BEFH 1 > ZHl
BIEER By 28 {y 28 2% H BRERE EE IR
/Year /Credits /Semester /Class Format /Class
WRAZEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
HRER [BR] RECZETOLAT R RENA A ATATD—R, REERATLAID—R, W ATALAO—R, &

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

EFRTIFSNE MFEHRSHHICEIT 2880 (FEMETRI CRIStT 288 1 . FIiEEE

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

FES A ST AR TEEE
ROGEE - TERF I QT T0V 0 ST AR E B R ST 2.
FaE I O POV 0 b EETTRROICEEAT Y A o —ILERRENEIEIST &,
B - Y - RIR il O |70V D FERNT SOOFEBELL 005 LEFRT EENEISIT 5.
R - maE - pE V-1 | O |RRVFT—-01CH8HTHE OGRS 2 2 =7 —3i 3 VRENEIEST 2,
-2 | O [FRE:OHFOCHTER B DI 7003 LIFMRENFIEST 5.

%@ BT O ME A rEE B
KL, 1 SIS ASHHSSHATIC BT BEENIZ. B —R0A U+ 25 L7y JEREL TS, BRTUA IR L
KT L0 ALMNDIEI2. BB &S5 BB AR ORI A S 1 20N + 25 A7y I CHEEL T RS,

BENOME /Course Description

EEFRFTOERNZEGREEZREL . BEERORE, BEARFEREOMER,. CAD- CCEMEZAVLRE, BRIRIF—0OFABRLELERE
LERBRRESI1L—2arBEETS52ECLl), BEFRFHEBLRIODBENM DBLEVRAAFIOALEABOBRZERET S, £&
EFEELHEOEEBOTILRBEN VO I VRN ERELFEO LFTVWKAEDZFERET S,

This course will set practical problems of architectural designs, and aim for the improvement of a high order and a wide design skill and the
acquisition of the knowledge by 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.

HRIE [Textbooks
FEALEL
Not specified
SEEZREE®EICIE O) /References ( Available in the library: O )
HEBENTS
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
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oo o = %Fjﬂﬁ
CIRIBHAEE T IV iR BEFH A

(Ecological Design for the Urban Environment)

BHER T2 H— /N—NK /Bart DEWANCKER / BEFH 1 28 (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

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

S B BT B HE0E
Sl - TR I | O |@&E E1rte. BREDREEERL BB U T 5 R o E Sl W s (5157 5.
s T | & (B s OB AEEt b — 5% S - £ ORFRT BREE 5111 5.
[ 1 | o [FREEBHIED SRS SOEE A CRL. WALRET 57 LI4Y. BE - A TN
I N1 | O (B EoEe s thd 5o &Ikt B B E A b EEs,
(L - Bk - RelE

N_2 | O [SOMTEESAL. (I -5 O PR E S 12T 5.

"G BEE O 8 A PrEE - .
M1, 1 RS BREE B3I C BT BENIE. Ba— 20N %15 vy FEREL T S, TR O YR

WERET Y L O—ALAOFEEL. BB cFESAHICBITARENOMELFE - 20N U 2 T Lvw TTHEAL TS,

RENOPE /Course Description
EFEATRECEETZZITELS, BTRVHRLATREICLEEIZCENEKREZFESN, A¥ TR, BEFFE/V OV LREAERT
ICEDIEHAEZTV, EQOLSBREEBNIRITLTITONTVRZHZEETS, BETR, YATAFTILIT 1 (FEAaEAEHO<
WVYRTAVNIRITAIZIDVWTEEL, YRATFATTLST A OBRAHEOEEZTS,

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.

HRIE /Textbooks
BELEL
Not specified
SEZEREEFEEICIF 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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EMBE

AR EREES® 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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

SRS HE 517 AR TEEE
503, - 320 I | © [BE0 2k mrlme s Ral A T 5 8P AR ST 5,
e I | O |E\Esass, FRTEEEREL. F:0oRIESITiT e,
e T | o[BS N RE e e TR 51 OOHET - FRAE S5,
I W1 | O |MBEaza—r—nlihy. HEEERAL. AT AEIEIHET 5.
No2 | O [ 8580 2 ORI TR 1o ST E S FT A RIS T 54 5127 4,
;?;?iﬁﬁmgégﬁﬁgfgiiﬁéﬁﬁm\@:—R@hU#:EAijﬁﬁﬂbT<Eého R

HERT Y O 2LAOREER. BB SRS AHICEI TAEENORMENES - 20N U £ a5 LYy FTHEIIL TS,

REDOME /Course Description
ERBRERREFASCEELLBENRETRESREANE EREREES. BH0obY HZ2EEME B BEHIORE £E KT
BEDIUZHNSTHRL, RIEFDNEMBEERS LEFFORLREZES, B, ERCER TN EREDEETORFANETZEL, BREMBIZLZHF
BURLEESIUORSED BMAMEEOR BEZCODVTOABERICOITS,

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.

HHKIE [Textbooks

BFIZAL
Not designated

SEEZREEFEICIE Q) [References ( Available in the library: O )
T2V A UIEE ( KER)
Perfect Recyclable House 1 Wooden House
T2V A UIEE2 (KRER)
Perfect Recyclable House 2 Steel House
T2V AV EES (EFRREBER)

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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o RIRE 2

(Environmental and Spatial Design)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

EMBE
BEFYA

I B/ Takao AKAGAWA | BEFH 1 2R
28 {y 21 138 RERRE EE A
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

“Diplama Palicy” (Competence Students &ttain by Course Completion), Specific Tarzets in Focus

/ Competence Defined in

FhIES HHICHITBEEN

ZEBE

EWFFOANERIEEREIESY 5.

K078 - FEAR I O |RESEEROER OV T ERREL . BT 20 £I0L - TRSIRRORIEE 58T 3,
HHE I ® |REBSIERICLEUEET (7 - LFEET 2400, BEEE L OBRATEISET B,
B - - =3 I | A |BlyEsstEREconTHEL, RHT 5058723,
V-1 | O [EE#ALTOI 27— 3 o83y BB%ERT 2ah#I5ET 5,
R - BEAE - REfE Voo | o [EFEIEIEAOYE, SEROFR, REENCHT SIMEERDD S XIS » TRIRICHL TRMEE

%@ @8 O:FE A: prEE

B, I-ICREY 2P AR5 AHICBIT28ENI3. BO—A0h ) Fa5 67w FEBEIL T LS,

b L

WERET Y L O—ALAOFEEL. BB cFESAHICBITARENOMELFE - 20N U 2 T Lvw TTHEAL TS,

RENOPE /Course Description
BESEEEIEMTNERENOAEST, HENBARREZEZHICOEDIREDELE THERENIESHEBETH D, ARETEISV
DLEBEERBOERICHIBEEBEROEEREAMEZERT: BRIDLICE 2T, BEEEBICKNIIERERODILERIC, BEREICST
PEBNETATIOBREETZREL T, BREOT1TLOERILHDEZFPAE
ZENET D, FIXNOEEEATMOFRMICSEVTE, BERNATAOPIINERRIDICHLE>TAEBEATELD, BEROHATRLESR
ROBRICODVWTHEREL, ¥ TREANSEEOTFT 47— (BR. BOMAY . ENE ) 2EANICENE L TEZIEATERT S L RAK
CZhEThOFAT-IIOBERIIHBEFABRBICODVTHERT S, FBRICBVTREEEMECE > THXEORKENEBSEZHIET.

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

RERIL. BEFHEBINTIEREZROZ L

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 (roofs, openings, interior etc.) will be covered by lecturing the design philosophy behind the details and
through exercises by drawing these details.

HRBE /Textbooks

RETIBERTD Tobe assigned in class.

SEEREEHEEICIF O) /References ( Available in the library: O )
BE THRT S To be assigned in class.
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EMRE
m 2 o AR SN S A et 4 >
OIRIBZTERIEETE BRTYAY

(Environmental and Spatial Design)

BB WA /Class schedules and Contents
1 A4>hOX9>3a>
2 BEFHSUBEREHEERFE TRILTZ7- O-A
3 BEFYAUER2:BEEZHETLT J- OE1DI
4 BEFHAUERS . BEOZKEMLEEAE JIFa-—-V
5 EBEFHAUERIBENTSOHE O
6 EBEFHSUERS: HILO0Z1—3—7
7 BENREEET1 . BERKORRE
8 BEREBET2: Eﬁ?'f?—)bﬂgﬁ(ﬂ . RCOF1T7—I
9 BEBERGIEREZI.EBEFATIINOEEQ): RKEOF,1T—I (EFER)
10 BERREETS . BETAT—ILOE#EB): BEF1T—ILREZE
11 BERFEKETS : AKREB(1) : REER
 BNERRETEE(2) - #BFT
13 BERREET7 . BET 1 T—ILHERN) : REHB
14 BEBRFRKETS  BETFT 1 T—IILHREQ) : BE
15 BERFEHEH BET 1 T-IHERG)  BE

Introduction

Architectural Theory 1: Ornament and Crime

Architectural Theory 2: Towards a new architecture

Architectural Theory 3 : Complexity and Contradiction in Architecture
Architectural Theory 4: The Mathematics of the Ideal Villa
Architectural Theory 5: Delirious New York

Introduction to Architectural practice

Fundamentals of Architectural details 1 : details of RC structures

9 Fundamentals of Architectural details 2 : details of wooden structures
10 Fundamentals of Architectural details 3 : detail observation of details
11 One day design exercise 1 :conducting the excercise

12 One day design exercise 2 :critique of the excercise

13 Investigations in Creative Details 1 : introduction of the excercise

14 Investigations in Creative Details 2 : presentation and critique

15 Investigations in Creative Details 3 : presentation and critique

RIEFFM DA%  /Assessment Method
BETOOEZME 30%
EERE (EHEE ) 60%
TER10%
Oral exams in class 30%
Assignment 60%
Participation 10%

O N OO WN =

Epi- E%FBOANAE  /Preparation and Review
BEOREODTRAICNBMOFHRELTT>TILEZL,
Reading assignments before class is mandatory.
B LDEE /Remarks
BEAOZHEEHEATT. EFBLTIBLVEBZASIAFECAOTYUTEBLTETKEEY, BEEREA 22— v 7T, BEERHIHO
AVE=22yTHEEZ1258E. FBREZTHELTBSIENERLL,
Attendance is mandatory. Interactive communication in class will be not possible without reading assigned documents. If
taking internship courses in design descipline, it is recommended that this course be completed.
BHEN,SOAYE— /Message from the Instructor

NEOFTHE, RARBOBBRIBHZXBEELITYN, R BELBEILOICRLEGRETIOTHEEKR > TSEEL,
Reading and understanding of fundamental texts and practical training for being an Architect is not easy, but it is a
necessary process.

F—"— R /Keywords
BETYSOER BERFHRB
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EMBE

Bk 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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

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

PRS- A#H 51T DRE FEEE
KO3 - IERE I @ |ENLEEIR LB S ILIER S ERAIIRET ST £,

I
F— 1| o [EREETICEIAERACTL TRESER DT BATARASELIC BENEAEFAGH

V-1 | O |BNEEEREEfcERT od, ELHROLTI0V D FEZ LD NFRRENEIEST 2.

V-2 | O |EEEEEETERT OHiE & L TORIESRICE 0 HREIFAOEER. BEEIEIT L.

%O BEE O ME A PrME R
%1, [-ICHIET AR5 CBI+BEENIZ. BO— 20N %15 Lvy TEEEL T a0, EREEEIEN
HHIE £ L — RLADRAIL, BHE RS ST 51T HAENOBENES 1 — 207 U 25 vy I CHEIL TSI,

RAC - EER - BEE

REDOHE /Course Description
BRIEGREXLERY), RYBBHEEI D, ChoORFKHMEEZRRL ., RETREORVEBEYEFMEDEM- MEBTRIE . EiR- 2%
 RUHBERETESEOICEEEREZBUICTADS, FBETR , BEREEZY<SIHEAERVAEEN) SHBEEETOZBREICOS TDFHF
BEBERBICAVSIDHEZE FEICOVT, BFOHEMERATER TR ELEIC, BELDODHPBRLEICSIAFHLLVEBEEBEES TS
EZEHMNET 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.

HBE /Textbooks
PEISU TERBER
Papers will be distributed.
SEEZREE®EICIF O) /References ( Available in the library: O )
ANAHEE 2R BEEIX(ISHECEE). AE
Y. Tamura et al.: Building Construction Methos - Construction Planning and Management -, Maruzen co., Ltd.
BAREZS OVIU—-MNOREEREL BRSN. A8
Architectural Institute of Japan: Japanese Architectural Standard Specification, JASS 5 Reinforced Concrete Work,
Maruzen co., Ltd.
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EMBE

— =A, —eaw s~
BEREETER BETAY
(Construction Engineering and Management)

BB WA /Class schedules and Contents
10 mEEEFHR (SH)
#2060 : BRETEZEEAKBIASSSHH IV —RNIE (S¥)
F3E: AVIVU—RNIEOREEE (T—X0EEELE) ) (BE)
F4E  BREERZICESTH2HEN (BR)
%50  KEBETE SKEEEEOEI (5¥)
%60 BERAEERBICH T2 EMERE (S¥)
F7E  ZEICKDTLEYT—>32 (BE)
%80 : 7O IV NOEBEERERE (RAK)
o6 TRICHBTIHINRATAL (1) B (RA)
F10E : TBICBTRZEIOATAL (2 ) BHBN (RK)
FN1ME: IBFEEIR>IIL—23aFE (RK)
F120E : BRETIEICHTH/ELEMRE (RK)
F13E  EEEBICSIDITEMOFA (&RAK)
F14E - HLLVEEEBEOER (&RAK)
#1150 : FEICKDTLEVT—>ar- BFE(HAEK)

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

RAESHM D H3E  /Assessment Method
FTER10% EENERESN
LAR—K60% 1~7T1E, 8~14T 1
&K 30% 1~7T1[E, 8~14T1[E

O N OO WN =

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

Ep- BERZBOANAE  /Preparation and Review
BECBVTEEENLEBRAOFBEEZTS> L,
RENBOEBTETSE,
BECHEITIMRAIXPEREREL., ThSEBRITD &,

Preparation is necessary.
Review is necessary.
Collect a research paper and information related to the class. And, peruse those.

BiEEDEE /Remarks
BEMBARCEIICEIZ2ERNGANBEZEIZENDELTHERETS,

The lecture is carried out that students have basic knowledge on building materials and construction.

HYEN,SOXYHE— [Message from the Instructor

CNET, BRIZEFHREERNE<, £EEEOZEAFRIREZVESDINTELY, BRIZEZNENICEEIZLOOELNEER
B, FRECOVWT, BHZBENLBNFSHERETS. BREISZRFENICRZBZ2ES,

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—— R /Keywords
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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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFOND RS A BT 880 (FEMETIFICHICHT 2850 1 . FhEER

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

T P Ry FEEE

Sl - TR I | A |SEmfimmD £ R S B 58T 5,
s 1 | © |[BEIime REd AEEr Rl — 2% & & ARt BT 5.
=% - - T I | O [EecEsnmict e trET ol 0O RENE St 2.

I —1
BAL - mar - RYE - Pyt E———— — —

N2 | O |5 - 485875 X OB S\ - (SR &L & (FRT AR T oL 5107 5.
%G B HE O e L PrEE I
51, 1 CHIST AR BEHTHIT BAEAIE. Ba— 20N %25 L7y FERERL T RS, RN TR

BT O 2LSDEER. BB RS RHICBITAREOMENEE -0 U F 2 S L TTHRIL TS,

BENOME /Course Description
RELEE - XEHE REERZORKEYPENPAASHMAL T, FHTESEE. #h H2lBRERETZILOICE  REAVE. ERERE
OE- B4 Hm- BEYORE. MI- #H- ZEHIBERATREENATVND, COBETRE ,EE , FLEVT—2arkEzBLUT
VEBRCSUAREBMNEMH (IOXTUTIL) EREAMNERT (TIIVARNT V232 )DEZFEEMZTEBLTES5SEE2EW
&95,

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 and technologies of “Eco-materials” and “Eco-construction” in buildings, based
on various types of methods such as exercises and presentations.

HRBE /Textbooks
L

Not specified

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

To be announced in class
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(Advanced Environmentally Conscious Materials Engineering)

RIEANMBEM B TE45R

BB WA /Class schedules and Contents

1.
. BEMBOREETOER
BRORF®L

CEEMBOR KR

GEERR [BEME S F]
CBEETICS TR HMBOEREL
MEOBIAEZEEBL LBECET
REFENEETIOERS

9.

O ~NOoO O, WN

IOXTUTIER

REFANEETOEH

10. BERKR2 [BHETH %]
1. BHIFE1 [RH#]

12. BpITHE2 [£E]

13. B3 (O 0V —RK]
14. EHIFR4 [H3=H]

15. BHIES [RFEM]

0N OB WN =

©

. Eco-material for building

. Quality and management of reproduction material

. Extension of life of building

. Highest construction material

. Presentation 1 / Building material

. Treatment of material in building construction

. System and construction considering reuse of material
. Way of thinking of Eco-construction

. Examples of Eco-construction

10. Presentation 2 / Building construction
11. Case study 1 / Wood

12. Case study 2 / Metal

13. Case study 3 / Concrete

14. Case study 4 / Cladding

15. Case study 5 / Interior material

RAESHM D H3E  /Assessment Method
FESR:20%
K- HERE :80%

Attendance and participation: 20%
Presentation and result of seminar: 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.

HYEENSORXY -

HICBL

Nothing particular

:\:_

J— R /Keywords

/Message from the Instructor
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(Structural Analysis)

HYER B 1228/ Shinnosuke FUJITA / BETH A %R (19~ ), MF #I/Masae KIDO / BEFH (> 2
/Instructor B(19~)

BIBER By 28 {y 21 138 RERRE £ AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

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

FIEE HAIC BT AR DzEE

K038 - 3TAF I | O |essmeasmns L T TELTHE. ToLEOREEREL. 28T 5,
ok 1 | O |EEmsnonn. ERER S CZMETBLT HREEEA,
R i

R V-1
RAL - BAR - AEE i
KO R HE O:MHE L prEhE R
%1, 1 ICHET BPRIE5BHITHITAE5013, Ba—20h F25Lvy FEREIL T RS, el

HEET Y O -RLAOREIL. BB EFAESHHICE FAEENOREREE I -A0h U F a5 Ly TTHEL TS0,

REDOBE /Course Description
EFEREYONENHEBHZIEI -0 NZFE>TTFAUTE & 2BERTEFES,
AERTR , ERTHEYAORSICAVShTVRBERNY RN IVITOREBZERTHIAREREICODVTEET S,
Fh BREZBIDEFELTLT, pythonEBENZ T —A2F—TVV—-AOTATZIVIJEREAVT , BEBLEERERBRICS
OJZzZ2J0L , BERR 7OV LZBSOFT—HSRETHEETS,

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.

HRIE /Textbooks
FHICEELEWV
Not specified.

SEEREEHEEICIF O) /References ( Available in the library: O )
FHA - AVEI—FT 12T AP - PythonlC L D BEOHAEL MEEDER - £ BB, BARES &K, 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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(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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(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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(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

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

PR A 51T B DERE
K038 - TIAR I & [REHEHD L RSB RIS 58T 5,
Hirke I @ [REEHCRGET DTS OHIET — 2 E L ODERE SICHT 5,
N BTSN P IAE IRl . RS AT S ER SRRt L. T ORISR ITSICRIET 5
BE - - R I | & Emhesicthia,
RAL. - 0K - HEE ro
L T V-2 | O |- 28587 X OBIL CE DS, o B0 S SHE VR T AlRizmEs >,
K@Ml ME O BhE Ac: LUEE eI
%1, I-ICRET APAIEEHEICHITA4E0IE. BI-2A0N U F125 A7y FEEEIL TS, o

HERETT A O RALADEEIL. BB EFUES ARSI TARENORESEE I - A0 U F a5 Ly TTHEFEL TOIES .

REDOHE /Course Description

BEYE , BEME, MEME £ EHBREHNSEBREATVS  FEETRE , ChonEBEMBOBHER)RSERL , 510, HEFE
VEER  JANSORRIEEZTV  BEMBRFAOFEEZES  ERICNSTE2BREMBRFT ORI ZFICOTD L ZBEETS . T
EEE BITESEORERBTHEERIBEMBICOVTEY , KIMBORESE  £EB , JANSEZREILLY , Thsng
B/ R—22y FICHAESERA#AEZESTS.

FEEBRUTOBYETS .
- BEMBERATRILYD BEMBORBMEZER L ABALBI ZNRICIEETEDLSICES .

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.

Objective
It comes to be able to understand the point of unclarification for building materials to design it.

HRIE [Textbooks
HARZ D ABIZERTS .
To be announced in class
SEEREEREICIE O) [References ( Available in the library: O )

BREIBEZEELERE - RAMRHIASSSHH I V1) — N IE2009
Japanese Architectual Standard Specification JASS5 Reinforced Concrete Work

71/ 103



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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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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

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

PRSI CBITBAE DjzEE

SO - AR I O | BEnEt CREY Bt - B - TS DOV TOIREEIEEL . I98ET 5.
$RE I O (RSSO - Bl - SRR ST T AHEE%E5.
B - - 75 i

L Emap . qEmE I —1
R0 - AR - REE T
M@ : G PIE O: EE A rrEhE I
W1, I-|HET 2RSS HEIBITEE0IE. Ba—20h U a5 L7y FREEIL TS, Foesa

HEET Y O -RLAOREIL. BB EFAESHHICE FAEENOREREE I -A0h U F a5 Ly TTHEL TS0,

REDOBE /Course Description
BAROEEYORFE, BREEEZLCEHEITDLSICLATIERSEVWIENEZELERENTVS, BEEBEYOMELLMERR TS S
FEELT, 1) REKFMOERRITIHALCNESBENHE. 2 ) KRN EREPEREZERBL ERAMOEHE, 3 ) IRILF—RIIREDIC
O THREMRETEIZIIILF—OHNYEVICEI<KWMEFEDORES. 4 ) BTmEBAZEBBEEMICHL TR, BABSETEY
BEENTVS, FEHETE., BROMER T ZORENBERNAE TN ETNORITZOERNEETEBRVEELTERENDIMEREEDTE
LR RTEECHEELUEVEFETERERYICZEIZHRHF IV —NEREYOMEMRELH T2 ES LU MERBHEZZAL .
REBIIHE2EMESIICHE L CERNEANBOEES RUCHEREN SHRIIEIBETHEICEDBRINEE D, PEIS KRCBEHRRE
BHIEHICOWHBEICRY, HABZ2ORLICHE L ERENBHM AN ERXDLSICTS, EANICE. PEBOHKHG I VU —NEESR
WaBICEY L, REMOBRIGENEVRHEDHMOSEB LOMBRBO S EREEZFEINIL. 12—V T TORRNERBECBHEEL
ERBICOVWTEETS,
ZBIEEERG , LTOEY ET S,
1) RITOEREYMERTEZONBEHATE %,
2 )BFEHHIV V- FEEYOMEDHES LCRBRFONEEHATE S,

The design of buildings in Japan is 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, analytical
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
techniqgue method by adopting a existing reinforced concrete middle low-rise building for an example. You learn it about the condition in
conjunction with practical problem by the internship.

The aim of level of attainment is as follows.
1) To be able to explain the content of existing Japanese building seismic design standard.
2) To be able to explain the content of evaluation method of seismic capacity and seismic retrofit about existing reinforced concrete buildings.

HBE /Textbooks
BETICERETUNTERAT S,
Give out the supporting materials at each lecture.
SEEREEHEEICIF O) /References ( Available in the library: O )
BETICHETINEREBNT S,

Introduce the references related to lecture.
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(Structural Design for Buildings)

BB WA /Class schedules and Contents
1 BERFE (1) BERGTORE
2 BENRGHE(2) BERFOEAS
3 BERME(3) MEEENHE
4 BERGHE (4 ) BEFEORZE
5 BERTE (5 ) MEDRRFTOEAS
6 BERITE (6 )HHIA V) —NEEEYOME IR
7 BEREE (7 )RAMHEFE
8 MBERME(8)IRILF—OHNECEIKHEHE
9 BERETE (9 ) BABSEBAT
10 EIFRCEEVOMERHE (1) MEDHOBEL REMAEERIEENDER S
11 BIFRCEEYOMERHE ( 2 ) REMEELREE CEBEYOKRRRA
12 MFRCEEYOMERM L ( 3 ) BREEZLAMIEE
13 IERCEEYOMEIEE (1) MEEOBE
14 RFRCEEYOMERESE ( 2 ) MEIUSEEE
15 IER CEEYOMEIEE ( 3 ) MEREHELEI T ZE

Design method of building structures (1
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 -

BiERME D A% /Assessment Method

FTER 20%
LR—K 80%
Paticipation 20%
Paper 80%

E§l- BRFZOAAE  /Preparation and Review
ZEOBETHMAENEEROF—DJ—ROERNESEREICEMTEDILISICFHLEBRETS> L,

You need to research beforehand and to review in order to absolutely become understandable the theoretical
background of keywords in the supporting materials given out at each lecture.

B LEDEE /Remarks
BEDEXEEDBM OBREE- KREBICHIIERN AR EETL THB &,

You need to review the basic knowledge on strucure mechanics, and on failure and resistance mechanism of strucural
members.

ZENEZRZIEECERLBAERTVKHABTHDOT , BEHELTFEEZBICEHI LN ROShD, BEEKAX—22 VT TH
ERATHOMEEZTZH5ER. FBBEZBL TIHENERLL,

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.

BYEEASOXYE— /Message from the Instructor
BETHZEANICEREEILHOHMBRE L2 BERNEREZERIZOILBLLENTOBERTT. BYORLMNEOLS RER S THR
RENTLVRHPOBEZDA YR 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—— R /Keywords
BRBIERET , MEKGT  MEDH

building structural design, seismic design, seismic evaluation
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MEBEF RETYAY
(Seismic Structure Design)
HYER WF #%1/Masae KIDO / BETH 1 %% (19~ ), BHE {EZ8 / Shinnosuke FUJITA/ BEFH (> 2
/Instructor B(19~)
BIEFER By 28 {y 21 2% Hj RERRE EY AV
/Year /Credits /Semester /Class Format /Class
WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
MRER [iEBR] BBEMNZTOLAD—R, BENAADATLAD—X, BEERATLAID-R, BB AT LR, B
BETIESNS PES AHICBIT 288N (FBEMMETHICHICFNT258E0) 1 . FhEEE

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

EES RIS D8 FEEE

X0 - FERF I O |EEE CRY S8R, BRI EISI8S 5.

FRE if O |tEEssst R Y 2 EREERICf T 5.

B - Jp - &R i

. IV—1

M- TEE - BEE T

MO ME O:ME A priE —

%1, [-|CHET 2PMESBHITHITRE5015. Ba—200 Y 25 Lvw FEEEIL TS, e

HEET Y O -RLAOREIL. BB EFAESHHICE FAEENOREREE I -A0h U F a5 Ly TTHEL TS0,

REDOBE /Course Description
AEZOENG , EREEEOBER T ICHLECEREROSS , BUMTE BUEFT , BE , BEMOBRFICDVTERZETHS .
=T, MM BEERA  BERTOBMBILOVTHETS . R, BEEFNICK IR EEOEHBERENHELSA2%2B8ET5 .
R, MBEDMPBHEORFCSVTELCLEEBLETAEESsAY , BEEOBBEEZIMYIRS . EEBREFAL LT , MM , BF4H , sl
EEANZZFREM (DR ) OBRRMD , KEMIOEEFEICODVWTES .
FEEERG ) BUEBTOBREERL , HELS A VBEOBURANITAS L ) BEBRARBLVEREEMR TS L ,3) chsE
BEZ T, BAEAORMN , EMOBRHNI TERZ RSB ZE , THD .

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.

HRIE [Textbooks
BREEE - TOERERST - HL—B/  KEHZ—BB
Steel Structure -theory and design- by Kazuo INOUE and Keiichiro Suita
Documents will be distributed in class

sZEREEFEEICIE O) /References ( Available in the library: O )
BEEEBE WHTHEEZE
HBEBERFHR EMNERE
MBEDMEBE -BEEERET - THeodre V. Galambos & |, RAB L , P T
BEBEY ORFHS*RCxA] BEBERNMARSE &

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)
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o
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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

RIEFFM D FEE  /Assessment Method
LAR—k 80%
FER (ZBEE) 20%
Assignments 80%
Paticipation 20%

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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

SRS A BT B siEEE
H158; - FEAF 1 | A @SSm0 £ Y SIS R ISET 5.
FoRY 1 | @ |Bossmraes smat oikiey — 5% £ & D ABEESITHITA.
BE - U - B I | O |[EETEsn R e TRIET B OOERAESI 15,
e N—1 | A |WEEDza=T—vs R EhY . BEERAT AEENERIST 5.

N-2 | O [mh- 5585 S ORI E S, - EBE0 S SRE T AREBRES TAL 5177 5,

HO: MBI O:FHE A PrELE _ . . EEBED 27 L
501, [-|CRT AHHEE RSB 2801E. B1—20N Y +25 Lvy FEEIL T REL,

HERT Y O 2LAOREER. BB SRS AHICEI TAEENORMENES - 20N U £ a5 LYy FTHEIIL TS,

REDOME /Course Description
SHREEBOTVBEIRLF—(LERBRESEZLH,. EERE BEANOBAZHNRELEHIILF— AIRILF—EMCODVTENT
B, ES5IC, ChSOEMOEBEAMREFRATZ LSOOI AL -3 UEMICOVTHENL., EBZTS, BBRNVIVICIDBEFEER
BHLERD,
[E2B#&]
1LEIRLF—HMOMREFRACHERIZTS LHICHERRELIEBETS,
2B AT LORFEEZICOHS,

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.

HHRIE [Textbooks
5L (ERE T )/ Not specified

SEEREEHEEICIF O) /References ( Available in the library: O )
HEERICEEHRN TS/ Wil be introduced during the lecture appropriately
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EMRE
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®
BEYMNDONY ST FEOEAICLZEBEIRILF—LO-HEAICOVWT-
TEPANONY ST FEDEBAICKZDEIRILF—LO-BHEERKICOVWT-
SEMADONYITFEOEBAICLLZEIZILX—LO-FOMOF%-
9ARBIRILF—FREFTOEAMRO-KBEIRILF—FAFEMICOVT-
10 AREIRLF—FALTOEAMRO-KBIRILF—OFERZEICOVT-
MABIRILF—FRBAEZTOEANRO-ABIRILF—DOHEES-
1N2REBREATLAERBO-BIRNF—REATALAICHISAEHMERE-
BREFRME I ATLAEREO-BILIRILF—RBEATAICEIZAE-
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 Passive methods applied to buildings for energy saving-1-Insulation-
7 Passive methods applied to buildings for energy saving-2-Solar insolation-
8 Passive methods applied to buildings for energy saving-3-Others-

9 Solar energy utilizations-1-Technology of solar energy utilization-

10 Solar energy utilizations-2-Calculation of solar energy-

11 Solar energy utilizations-3-Calculation of solar energy-

12 Practice on building facilities systems-1-Guidance-

13 Practice on building facilities systems-2-Research-

14 Practice on building facilities systems-3-Preparing presentation-

15 Practice on building facilities systems-4-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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EMBE

— " E’A — e N

O HHIRILF— AT

(Theories of Urban and Building Energy Systems)

HEER 2/ H—BB/ Soichiro KUROKI / EEEh38AF, L {2 / Hidetoshi NAKAGAMI / IEE EhEE AT

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

PRIRS AHIC I TSR FEEE
RO - TERF I @ |BR I )L F ISR SRR BT R 1SS &
FRE I A BRI T - ICERET SE ST LA MAEERISIT A,
BE - - &1 il & EETESNEREEN=TRET DO I LB T2 3 VEENERICHIT A,
- W—1 | O &Lz r—aE30Y, REEEAT 2EE0ENST 5.
K-z | O |5 S0 ORI CE DU ERTOS L ER TN T ARIEREIRTAL 3157 2,

HE: B PE O:RBE A POEE
# 1, I-ICHET2PUESHHICHIT28E01E. BO-20h Va5 L7y FEEIL TS,

BE - FHT LT

HERT Y O 2LAOREER. BB SRS AHICEI TAEENORMENES - 20N U £ a5 LYy FTHEIIL TS,

REDOME /Course Description

BRTE. AR, BEOREL, BR IXIF—OHBEEERLELTE, ABDICHEVTHTBICZOERTAEFLTHY, BHOFHS >
CEEER, BRED. BESORBL L2 TAH T, FTRSERELASZENTDI LN TRERE D, ARETRH, IRILFIHEHIE
O=HOLFIA- BREE BEREFICOVTHENL, ZRHSESE. BHEIXILF—ATAZHRLUS, &L, BE FHoIRILF—H#
BOBHYFCOVT, IRLF—OFRBEEZSHL. EIRLF M, &%, fieREl. AEERVREREMSOEL SHBTI L

ZBANET S,

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 citiesgroups. 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.

HABE /Textbooks
TITRIILF—ICHTB1TE T L — LD —2/A Framework for Action on Energy

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BEHICEEBN T, /will be introduced during the lecture appropriately.
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EMBE

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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ZMRA
EEROBETY A BH w1

(Advanced Architectural Acoustics and Lighting Design)

BHER A BIF / Noriko OKAMOTO / BEFH 1 2 258

/Instructor

BIBER By 28 {y 21 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

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

PRS- A#H 51T DRE FEEE
KO3 - IERE I O [FRETT 4 CRU XEET Y VT 2B EIE HEEIEET 5.
frRE I @ |FEset BRI CREY AREEAET R ST S,
BE - YT - R il
V-1

B - R - v
RO BEE O FE 4 POmE -
== Al “iﬁ—' - = =
KL, 1 ~ITHIET AEEEHES ARSI H BRENIE, BA—20N Y $25 hvy JEEERL TS, B HDRRT A AR
RIS { L0 - ALADFEL, FHE L PS5 AR ORSEIEE S 1~ 20h 25 Ly I CHIEL T B L,

REDOBE /Course Description
AEROF¥E TR, T REREFECHELT, FTEOEE. E4A5HE., EHCHRERENE, —BRELPBFHREEYCS T2RIRBDERE
FHE. ERECHEAFTEICOVTHERNICERL, FLEFREOII1IL—2aVFEEBBIBDENENERETHD, B¥ TR, KREFH
BHICEL T, REEOMEEFE. BR- BS. 8k, BHACODVWTERAL, BHFE I1L—23>0RE2HRY. JEBREIARETE
DHBEFENOEETHS,

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.

HBE /Textbooks

BEERENZEAT S,

To be distributed some lecture document appropriately
sZEREEFEEICIE O) /References ( Available in the library: O )

BEBNT .
Will be introduced during the lecture appropriately
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ZMRA
EEROBETY A BH w1

(Advanced Architectural Acoustics and Lighting Design)

BB WA /Class schedules and Contents
1 HAAEUR
2 ERFTEFEN): FTEBEE. EOFORKE
3 ERFEFE(2) : BEFE
4 ERJTEFHEE): FESH
5 FERRET(1) : FEHH
6
7
8

TEREQ)  EROKE
FERO)  RERFHHE
¥- RBRBEHE() : FTEBZ. KR, XREHE
9 X HREHEQQ) : RREBEHE., BARGHE
10 % RREHEG) : REBBHLKE, FRCTM
11 BB Z1L—>32(1)  REHHA
12 BAFTES 1L —>3 (2 : HRZEEOKRE
13 BEAFTES S 2L —>3>@3) XR- BRASENERE
14 BAHEBE>Z1L—>3>@): 7LEER
15 EERBEREK BT

1 Guidance

2 Room acoustical planning (1) / design target, design of room shape

3 Room acoustical planning (2) / planning of reverberation

4 Room acoustical planning (3) / case study

5 Acoustical design (1) / explaining of subjects

6 Acoustical design (2) / design of room shape

7 Acoustical design (3) / calculation of reverberation time

8 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

RABFTM DAL /Assessment Method
EERTRE 50%
IREASTE R 50%
Work on acoustical design 50%
Work on lighting design 50%

Ep- ERZFEDORNE /Preparation and Review
EEEChIEEBEOFEL., RENBOEZTETS &,
Students are encouraged to make a preparation and a review for the lecture.
B LDEE /Remarks

BREPARRICHTZIZFHDLARILTOELRSHEEZEE BERLTHIE,

It is necessary to confirm and understand the basic matter at the department level about the acoustics and the lighting.

BERBA Ry T T, BERNIH. RERFIHOTEEZH258E. FEREZBLTHIENERLL,

Students are required to participate this class for training the field of the architectural design and the building equipments in the course of
"Architectural Internship”.

HEENSOXYE— /Message from the Instructor
BETHICEIZIZFERIIBIZRREEREOEEIZOVWTHHERE- BEILEHD &,

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)

BHER BA 5% /Yasuyuki SHIRAISHI / BEFH' 1 %R (19~ ), 88 B/ YUiRYU/BEFTH A ER
/Instructor (19~)

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

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

SRS A bl SjEEE
0t - 327 [ | & [RERBOESEBORAMS = 7L T 58P FIREIEET 5.
e I | @ [REBBUERERE =67 AREAEROREN - TATE T AENE 115,
BE - 10 - & I | O [BREE0 Tas N aeE PR e mRT 2700 EE. $RNESITHT 2.
=1
R - R - v | A PEBRUTRAREURLIER  BEOLBE. TN5EHT AT SRIEOREBI L (T
PN
KGO BIEE O 8 A vriE o
1, [-ICH5T 22HHE5HHIChIA80I2. Ba—R0N Y 2547y TEERL T AL, HEZRDRRT T A 5

HERETT A O RALADEEIL. BB EFUES ARSI TARENORESEE I - A0 U F a5 Ly TTHEFEL TOIES .

REDOHE /Course Description

AEZRG  BETEAACSTI2VEEROS>EHICALERICEBL , ThSOYENEGRROERE  RETHOSENRERMEZFXHZ
ALICETZEMAZBOBEBEZENELTVS, BREEZE , ERREZAANELET S,
F 7, IAQ ( Indoor Air Quality ) , IEQ ( Indoor Environmental Quality ) (2D WV THRENBERT 5,

This course aims at improving students' understanding about physics of the various physical phenomena of architectural
indoor and outdoor space, especially about heat and air as physical elements. Furthermore, it also aims to help students
acquire technical knowledge about the mechanism for forming and maintaining an architectural and urban environment.
Professors Ryu and Shiraishi will give lectures on thermal and air environment, respectively. Professor Ito, as a special
lecturer, will give lectures on IAQ ( Indoor Air Quality ) and IEQ ( Indoor Environmental Quality ) .

HBE /Textbooks

BEFUYRNEBRNST S,

Some printed materials are distrebuted in the class.
SEZEREEHEEICIF O) /References ( Available in the library: O )

CFDIC &2 EE- BHORERTIF/NLEAZ/RERZFL RS
Computational Environment Design for Indoor and Outdoor Climates/Shuzo Murakami/University of Tokyo Press

77/ 103



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)

HYER B 1228/ Shinnosuke FUJITA / BETH A %R (19~ ), 8 B/ YUiRYU/BETH 1 %R
/Instructor (19~)
SE ¥ /KojiTAKASU / BEFTH A %R (19~ ), HA 3/ Yasuyuki SHIRAISHI | BEFH 1 %
B(19~)

WFE #4571 /Masae KIDO / BEFTH A 2% (19~ ), ML ## / Hiroki SUYAMA | BETFH'«( %R
(19~)
/MUM %5k / Hidehiro KOYAMADA / BEETH 4 2 Z 8L (19~ ), RKR  H8A / Kazuaki HOKI / BEFH 1 >

28 (19~)
2 EAH/ Shintaro ANDO / BEFH A %R (19~ )
BIBER By 28 {y 21 2% Hj RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI—R, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

PRIRS AHIC I TSR FEEE
RO - TERF I O |BIEICREY 2B PREEIEST S,
FRE i A BRI CREY SRR AT SRR RIS TS,
B3 - I - R il & [FREAICHIVIRE Z &0 d o TRFRZEIFEIHOEE, ¥ETNESICHTS.
- W—1 | @ &Lz aE30Y, REEEAT 2EE0ENST 5.
F—2 | @ MR- R0 ORI CE DU ERTOS L ERTIENT ARIEREIRTAL 3157 2,

HE: B PE O:RBE A POEE
# 1, I-ICRET2PUES AR CBITA8ENIE. Ba-200UFa5 Ly TEEEL TS,
HERT Y O 2LAOREER. BB SRS AHICEI TAEENORMENES - 20N U £ a5 LYy FTHEIIL TS,

BRIV LIISOT AR

REDOME /Course Description
BREOEEEE , BERNT B, MBEIZ2 RERBEIATLABRERREIDOSZT7VJO0FBFICHEVT , L EBRNKEZREEREL
, MBI T B XEALE , FRINE , EE , BRORK HREEBLT, NEANEREBEERREIOERERD ., FHIFEEEIFICH T
2EEHN BRESNERBIBAOF—LZHERL THYEK, FHEXFE, ZFECCCEANOEMIFONMICEITINRRRETS. &
B, AREF—MERIRERENKRBNETH B,
AREOEEREL., EXNTE, REZHORM, 28R, EIXLF—Z0 P SOSEEERNECXECELANELIZEBITRH L
IOL=T D=0 BV THEBERILTEVWLARILTREZRLHDENTE, aVWTLEYT—2a @z EBIRETHD,

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
#(ICFEEE L A&V, /No text is required for this course.

sZEREEFEEICIE O) /References ( Available in the library: O )
RETBEIETRT D, /To be announced in class
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BETIDSZTIDITZ20T14R

(Architectural Engineering Practice)

BB WA /Class schedules and Contents

O~NOoO O WN =

. a A a aa©
a b wN -0

O N OO WN =

©

10
11
12
13
14
15

HAE VA, T—XEH, JIL—T5, &EPE
FT—XICETHIEHRINE, FHIRES
FBERAERBEHB (TO 1), FBHRFEL
PRERE (HERE)E1E
FBERAERBEAR (TND2 ). EBHRREL
FREMRERETR (TO3I )., FHERRED
PRERE (HERL)E2E
FeoH, BE, THRRES
TLEYT—2a v EE
BREOOTLEYT—23av (JIL=7")
BEORNAZE. FMINE
XERRER

T, TLEYTF—avER
FEQOTLEYT—23r (AAN)
RO HBIE

Guidance and forming study groups for subject No.1
Information gathering for each subject No.1
Surveying and research(1)

Interim report(1)

Surveying and research(2)

Surveying and research(3)

Interim report(2)

Work for conclusion and suggestion
Preparation for presentation

Presentation in subject No.1

Information gathering for individual subject No.2
Investigation of literature

Preparation for presentation

Presentation in subject No.2

Review

RIEFFM DA%  /Assessment Method
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

78/ 103

EMBE
BEFYA



o REREEET T Y A W

(Low Carbon Architecture and Urban Design)

BYEER

/Instructor

BIBER B
/Year /Credits

NRALEE

/Year of School Entrance

e EE
/Department

8@ 5%/ Hiroatsu FUKUDA | BEEFH A V%R (19~ )

EMBE
BEFYA

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

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

FhIES HHICHITBEEN

ZEBE

078 - 1282 I [ O [Ermice Bisl romsen o am cM7 s Ene TR Bl Tl E ST 5,
he I | A |Exsmsemt e REEH o7 — 5 F B - ORITT HRAE S5,
Ny ERE(LE B 1L I RRR U AT b SRS BPIE B S CHL. RLRET A LIily. BE
BE - R =R I | ® | e - R0 BIcH 15, i
- s e V-1 | O [BAOEREERL. BETEEOED £ICS Y. EREVARE TR HIHERPE A B ETA,
L FEEN - RElE
V-2 | O |[SHmRRIEAL. e RO MRIRADESITEIENT 5,

%@ @8 O:FE A: prEE

B, I-ICREY 2P AR5 AHICBIT28ENI3. BO—A0h ) Fa5 67w FEBEIL T LS,

{EA SRR T 7 o L5

WERET Y L O—ALAOFEEL. BB cFESAHICBITARENOMELFE - 20N U 2 T Lvw TTHEAL TS,

RENOPE /Course Description

¥, BERERBEOEFMRE, B¥EF, BRLAEVOVLERZEBHICHODIEFHIMRLTV, BREFFPBHTFH I 02HT, &
OLS ICERATRTERREEFTEORF N TONATVR2P 2ERTD, ERAKTRBECERIZ LT TEL, BTRFHRSEATRRICEE

TREDERERESR,

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.

HHRIE [Textbooks
#iICEL
none

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

1) Sustainable Architecture
2) HRER
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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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(Signal Analysis)

EMBE
BE XT1T7E

HYER Rih SEN / Seisuke KYOCH! / B AT LAIZER (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XEHS B/Notice ZHEABICHRABYET,

ERTIFSND MFEARSAHICBITRREN (FEMETERICHICHTE8E) 1 . FIiEZEE

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

FhES A ICEIT B8N FiEEE
RO - ITRR I & |[FSET CRAT & BT R U B FREE 1815 T &,
Frag I O |EERRMEINEIERRE - A T« 7B AT LOSEHIEAT 2 2 208 TE 2,
B - Y - RIR il A |IFERENICET 2REBERERL. TORRMEERT Z &0 TE2,
R - =R - BE o) O |IFSEETICHT 2R ERG, LV EERRT 258hEL 2,

KO :m BhE O:BE A priE P
w1, [-ICHET PSS ASICHITEEENE. BI—200 a5 L7y FERIL T REL, 57
MGRIE - AT 4 TAMED— RLISOSEIT, $E PSS I BT AR OMENEE I — 20N a5 Ly D CREL (L feal,

REDOHE /Course Description

TFTADEIWESORSE | Ef /| GEEOMBIZCHEEBEL TAVShZ2ERNEESHTERROTIIVALR., EFEL2REREERITITVLS
o ANEZEF, JT-VITHROETHNSKY., 7OV UER (BEBIYAVER ERIDH ). VI—T7L Y NEBRE, BEICLLDAN-AR
B REZ1-FILRYND—V%E ESHENCEIDRENERNBEES,

Recently, fundamental theories and algorithms of signal analysis for digital signal acquisition, compression and transmission is 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.

[2EB&]
N7—VIEBRORRBARI NI OBREFHBATE S,
2) BEEBREZBRHEABCHE T2 RELESOEIN SHHATE S,
) BEEMETOISIVIILL2>TEETES,

[ Attainment targets]
1) Students can explain the essence what the frequency spectrum is.
2) Students can explain each signal transform from the viewpoint of the linear combination in linear algebra.
3) Students can implement practical signal processing applications by using signal transform.

HHRIE [Textbooks

B

No textbook

SEEREEHEEICIF O) /References ( Available in the library: O )
INF AT 4 PEMOERDCT (BEHIY 1 > Zi ) AP, CQEARY

Wavelets and Filter Banks. Wellesley-Cambridge Press
A Wavelet Tour of Signal Processing, Third Edition, Academic Press
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ofS 5 BT

(Signal Analysis)

BEHE- AA  /Class schedules and Contents
1.AAE VR

ERESABOEE (7—VIER YOTUVIER)

ERESAEOEE (2B, TATORILTAILE)

ERER

.78y U%Z#% (DFT, DCT)

.70v 9% (PCA)

Ay OERETAIWENY IV DBEE

20BN T AIINEIN Y

9. 7I—7LvKrER

10. 5EH

M. MBEITAIILERND

12. Orthogonal Matching PursuitlZ & % ZA/N\— A& &1L

13. K-SVDIC K B FEETE

14 REZ1—FJILFRYRND—7

15. %

O~NO A WN

. Guidance

. Review of basic signal processing (Fourier transform, sampling theorem)
. Review of basic signal processing (Z-transform, digital filter)

. Orthogonal basis

. Block transform ( discrete Fourier transform, discrete cosine transform )
. Block transform ( principal component analysis )

. Relationship between block transforms and filter banks

. Two-channel filter banks

9. Wavelet transform

10. Exercise

11. M-channel filter banks

12. Sparse coding by orthogonal matching pursuit

13. Dictionary learning by K-SVD

14. Deep neural network

15. Conclusion

RAESHM D H3E  /Assessment Method
L R—K60%
EE, WS N40%

0N OB WN =

Report: 60%
Exercise, Discussion: 40%
Ep- BRZFEDORNE /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.

BHEN,SOAYE— /Message from the Instructor

BENBERAZVEY, BFE JOJSIVI0GBEZEL TRENICFEZBN L, BRZRHTELL,
FLEABRETHRONBOELZREBHRICHLTRSEEBCET LERESRE MLV,

BfE

EMBE
- XFA TR

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
EenE, 74ILENVY, JTI—-T7L YK
Signal processing, Filter banks, Wavelet
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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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |(RREERNIE AT S EEERE U Bl ST 1S5 T 2,
Fag O |REESRNIERGIEERAE - # T « 7HIEL AT LOFEsH AT & 2 0 TE &,
B - Jig - /IR A (REERNIE SR FREBEHRL,. TORRREERT C &0 TE 2,

=\ 85| =

BAL - B A O R T A AR, FL L S ERRT AEE D o,
O B{ME O FE L prHE ,
1, 1 CHITT AR5 HEHTH 1T AHAIT. BO— 200 a5 47y TEREIL TS, AR
SOBIE - o 4 FAEE— ALADRE 1 BHE SRS B - BT BEENORSEN S 1 — 2O U F 25 vy TR TS,

RENOPE /Course Description
ABORERCEITIMAEHEBCREBEZREITDLHOMBICAL T, BEORNEY VZBEA<SES  BEFWBEATITS . TREO
TERARNEZEZEICEYEEZRYD , NFEZHELTESV , ThIZBELT£ETHRTS .
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.

FEBBEUTOESY)THS .
- ERERBECHIIZENHRBAZEREL  HATD 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
HE THREOE, (MEEBRXT 1 TERFE 2004)
BETOVE1—2ED3, (BREBERXT 1 7245 2006 )
BE THIZTEDABDIDL (BBEBAT 1 THELFE2011)
Visual Psychophysics, The Journal of the ITE, 2004
How does Computer-Vision Imitate Human-Vision with the Latest Techniques? The Journal of the ITE, 2006
3D that Everyone Understands, The Journal of the ITE, 2011

SEZEREEHEEICIF O) /References ( Available in the library: O )
PEE TEGEEOHE- RARIODHEFHEL (RBEBERXT 1 TEL552007/12)
Perception and Cognition of Car-Drivers, The Journal of the ITE, Dec., 2007
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o1 B 15 #in I

(Visual Information Processing)

BB WA /Class schedules and Contents

1
2

o ~NOoO Ok~ W®W

9

HAEVA

AR fH#H o & AN DERE
BEBROE O HERE
=i

BEEB O AR

SRR

BB
N=F¥ILVTIFT4

10 BEEORH

11

BHROBEEADRE

12 AoEB1—32E2a>onE#

13
14
15

O N OO WN =

©

10
11
12
13
14
15

FROIRATAATLA
NAFAND Y HFEE
EZ X))
Guidance
Structure of the Eye and Visual Pathway
Neural Mechanisms of Visual Information Processing
Color Vision
Visualization of Human Brain Activity
Stereopsis and Space Perception
Motion Perception
Virtual Reality

Attentional Influences on Visual Sensitivity
Face Recognition
Human and Machine Vision
Basics of Computer Vision
Future Three-Dimensional Display
Biometrics Authentication
Conclusion

RAESHM D H3E  /Assessment Method

BEAOSMOESELV 100%
Participation in the discussion 100%

ER- BRZBOANAE  /Preparation and Review
EWEE

BEXTFEL , REOHYBETICRARERED LR ERETS .

Report should be submitted bia email before the class.

E ¥ ko
BREVICEBICB e BEKEE2 L EIZDVWTEHLLLAXRS .
Participants should study further reflecting the discussion during the class.

BiEEDEE /Remarks

BHELUADZBELENICTTFANCI<BZBLTIBLKIENRHS NS  IXTOEZBLERBEREOFNZBETICRLEATZIEOHAIC
DVWTHBREREOELR—MERETIENBHRITS NS .

All students should read the chapter of the textbook and send report before the class.

BHYHENSOAY £

ES

<EFEL T, BEBHICRSLTLEEZL .

Please participate in the discussion actively.

F—7—R /Keywords

/Message from the Instructor
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EMBE

oE{GinIE BE X5 TR

(Image Processing)

HYER B[ IEX: / Masahiro OKUDA / B8R AT LT ER (19~ ), KkJE 1EE / Masaaki NAGAHARA / IREBEH T
/Instructor WRrr

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |ESNIE CRA Y SRR U B TR SIS T 5.

Fag I O | ESAMIBEIE RS - A T« P AT LOEEHIEAT 2 2 2N TE B,
B - Jig - /IR il A |EHSRAIE CRAT SEREEEIRR L. TORRREE TS J&TE S,

Rl - BEE - BE IV O |EfSMIE ST SAEERG, WL VENERRET BT 2.

WS ME O:REE A PriE (e e
1, I-ICHET 2RMESAHICHIT2EN. B3 -20h ) Fa547w FEHEIL TIIES 0y,
BOR1E - A T 4 FAIED-RLIAOEL L. HE CFuESBHICBIT A NOMEEE - 20 UL 2 F L TTHERL TS,

RENOPE /Course Description
BERCRILFATAT ATIL—23200LOOEGRE, EEAEBRFIVEI—FZEMIOVTES, BEOBZEE, 711K
VU, EOERBEMASEFAZAREEZETF TVI2EGEAEMETEEE TS,
IEBEEFUATOEY THB,
- EEAE. BEGLBICXERBEOMBESIZOHD
- BELEBICHEITERABRVUEMAREEET S,
- EEREBEOEREMOER
- BENT7O—-F2 AV EEGRLEOER
- PLOVXLREREDDES

Obijectives are to introduce computer technology for multimedia integration including image processing and signal processing. The advanced
topics as well as fundamental concepts are trained in lectures such as color spaces, filters, and image restoration.

HHRIE [Textbooks
#%IZ&L n/a

SEEREEREICE O) [References ( Available in the library: O )
EnTEHABMATLAB-EIM AY —)LT v & EE
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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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

EFRTIFONS [FRIESHHICHBITERED FEMETRICHICSMTERED) 1 . FEEE

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

FRATS AHICHI TS EE TEBE
O - FERE I @& W7 a3t a—T g O S E PR PR s R SIS T &
Frag I O W F Ve =T g OEITEERY AT L0 CEHT 22 A TE S,
BE - e - £1 il AT EAVE =T 4 LOICRAT SERREE R . TOBRAEETRT CEDTES,
R - EEN - BEE I O VP A a—T 1 LYY SREERD, AL L EIERRET SEETEL D,

HO:E HE O:EE A eriEE
B, ISR 2PMESAHICOITDEE01E. BOI—20N U+ a5 L7y TERIL TS,
HIERTFRERLAOFEEL, #E & PR A c B T2 hOMEEFER - 20N a5 LV JTHIEL TS,

PRl e R Bt L}

BENOME /Course Description
FLLWERREBARELTEEEBTTCVWRY 7 NAVEI—FT AV IEMTHBZZ1—FIINRYNT—D, 77242 AT A, EEHTILI
DAALIZODWTEBTD, ChSOEMEENZE RELTEBSNEEDTHY, HERZRES BAThDILILI > TETEITENLER
MICBE2TVL, FEHETIE, CO3ID20HEM, FILZ1—FILRYMNI)—VZRBORAFZRABHNSEETD, ID2OEMOBHEER
LLWERSEERZEH®RL. MEOERMFEEFICOHD L EEEZEHEL TS,

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 in details.

HRIE  /Textbooks
L

sZEREEFEEICIE O) /References ( Available in the library: O )
R, "ZTa—0O- 7724 BEATILIVAL, , EERE, 1994
L. Fausett, Fundamentals of Neural Networks: Architectures, Algorithms, and Applications, Prentice-Hall, Inc., New Jersey, 1994
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V78 3B —FT1>20 BE- X571 TaE

(Soft Computing)

FBESE - WA /Class schedules and Contents
1 EYH SZEALEEN
2 TP/ BRER
3TF7POAHRIATA
4 BEHTILIAVXA
SEMEZ1—FINRYRNT=0 () INAAZ21—=FI)LZFY ~hD—7]
6 MEZ1—FIIRY hD=2 () [Za—0O2>FFI]
7 ZBN—t7 8O () [BPTILOUXA]
8 ZEN—t7 hO () [RE]
9 ZEN—t7 MO () [BFAZKIMERIE]
10 ZEN—E780O> (IV) B ERRE]
11 B R—KRIER—=IZ Y
12 F4—725—=29 () LRBZRY hD—7]
13 F4—75—Z27 () [RB%E]
14 F4—=75—=227 () [KA]

15 £&H

1 Technologies learned from living things

2 Fuzzy theory introduction

3 Fuzzy inference system

4 Genetic algorithms

5 Brain and neural network (I) [Biological Neural Network]
6 Brain and neuarl network (1) [Neuron Model]

7 Multilayer perceptron (I) [BP Algorithm]

8 Multilayer perceptron (I1) [Implementation]

9 Multilayer perceptron (lll) [Local minimum problem]

10 Multilayer perceptron (1IV) [Overfitting problem]

11 Support Vector Machine

12 Neural network and deep learning (I) [Deep network]
13 Neural network and deep learning (I1) [Deep learning]
14 Neural network and deep learning (Ill) [Applications]
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

F—7—R /Keywords
Z1-JINRYRND=D, TTIDA AT A, BEHTILI) X L/Neural network, Fuzzy system, Genetic algorithm
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2YRI—OF—FFIF ¥ as: x77nn

(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |Fv P07 —FTIOT ¢ |TRAT BRI R U B IR 5.
Fag O |Fy P97k FOF LN EEEAGE - H T 4 FRIRL AT LDEETICIERT 22 LA TE R,
BE - g - &98 ARy FI—OF—FFOF ¢ | T BFEBEETRL. TORRREETRT CEATE S,

=\ 85| =

BIL - AR - REE O |hw FI—97—%F5F | AT BABERD, UL EHEMRET 2EAED D,
HE B PhE O:EhE A DS PO
51, [-|THEd 2EAHES A c BT B8A12, BI—20H %2587y TEERL TR, Y T
HORIE - # F 4 TIEEO - AL OREIT, R S EAE S T BT BRI ORSENESE 0 — 20N U % 25 vy J TR (< FEE L,

RENOPE /Course Description
A=Y N EBBBEICAAEhDIY ND—VOBERBREEZT —FTU0F Y OBERID SERWICES . B2, XY NDO—0FIEEMIC
ERZEYET , BETFTI/ILPESE7ORNIL , BEREHHEEICODVTHERTS . 51, KERRY ND—OT7—FFI0Fv®XYy ND—070
JZZVJBY) LT TEBZERD , XY NI—V L THEBBERS AT LZRATEDHIOBZEZEEETS .

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.

HRBE /Textbooks

Lecture materials

SEEREEREICE O) [References ( Available in the library: O )
FoRU1I— S ZRUNVLE , KEFSR "IE1—2%Y NTJ—2 4 BEBPH , 20035

Andrew S. Tanenbaum, Computer Networks, Prentice Hall, 2002.
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(Network Architecture)

BB WA /Class schedules and Contents

1 #H

2 BEEEFIL

3 YERE F—2UVIE

4 XYRID—=UE (1) [BEEFII]

5 XYRND—UB (2) [ZEH4]

6 XYKND—UE (3) [BEZ7ORIL]
7 RSUAR—REB (1) [BEEFIL]

8 RZVAR—KEB(2) [BEZFONIL]

9 FTU—>avE

10 KRRY ND—OF—FFIF ¥

11 F1EASEI0EOEBCPREHE

12 XY RND—=o709ZZ29 (1) [VT Y RAPI]
13 XYy hO—=o700923224 (2) [BE7OK3)L]
14 ZYND—o7095229(3) EE]

15 F&o

Overview

Layer Model

Physical and Data Link Layers

Network Layer 1 [Communication Model]
Network Layer 2 [Routing Technology]
Network Layer 3 [Communication Protocol]
Transport Layer 1 [Communication Model]
Transport Layer 2 [Communication Protocol]
9 Application Layer

10 Advanced Network Architecture

11 Review & Mid-term Examination

12 Network Programming 1 [Socket API]

13 Network Programming 2 [Communication Protocol]
14 Network Programming 3 [Exercise]

15 Final Review

RAESHM D H3E  /Assessment Method

H B 50%
LR—k 50%

O N OO WN =

Mid-term Examination 50%
Report 50%

E§l- BRFZOAAE  /Preparation and Review
REFTICHEREHICEZBLTHBL L.
Students should read assigned lecture materials before class.
B LDEE /Remarks
C7OVZZJ#BEBLTVBEEMIBELET .
This course supposes C programming skills.
HYENSOXYHE— [Message from the Instructor
BEICFAAETATVRIOEI—2ZXY ND—V0BERBZXY ND—07OJ 307 0EREREL TRSEHLTHRLL .
| believe that this course will help students to understand operation principle of computer networks through network programming.
F—7—R /Keywords
WEEFIIL ,EE7OK3JL, TCPIP

Layer Model, Communication Protocol, TCP/IP
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(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |EFEmE(CRY SRR U B R 1SS T 5.
Fag I O |EERRISEINEIERAS - A T« PIIBEL AT LOESHICHAT 22 200 TE 5,
B - Jig - /IR il A (BENRIEICRIY BEREEEIERL. TOREETYT JLHTE R,

¥

Rl - BEE - BE O (FFEnEEICAT SAEERG, ML VENERRET BT 2.
WS ME O:REE A PriE S EA
1, D lCHEd 2R RS AFICHITAEENIE. Ba—200UFa 347w FRHEEIL TS, e

BOR1E - A T 4 FAIED-RLIAOEL L. HE CFuESBHICBIT A NOMEEE - 20 UL 2 F L TTHERL TS,

RENOPE /Course Description
ASK®PSKBZ EDRERMAET 7 WBEARNOERFES LR ERFEEEOERBERICOVTEBL L, BEERERCPEREEZBLT
BOHRAGEEOREXHER B EEZEMR TS, AFBFEHOBEREN , SRCWEREAVLITSXESAL-F Hii2EBT5. &6 , HRERBRO
0% ZEEBEET B,
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.The students must
attain more than 70 % of the score for the semester test.

HBE /Textbooks
MERFAN L RICHERAE (1~4m)
"Communications systems_ for undergraduate student
FI)RL- BT & 5R5H) RISBMEARAE (11 ~14E )
TMillimeter-wave radar systems and applications

SEEREEFEEICIE O) /References ( Available in the library: O )
NI-5 AMNERER (1~10E )
Privately Power-Point presentation materials

RESHE - WA /Class schedules and Contents

1 BEBEFEIATAOME (1 Intorduction to mobile communication systems )

EREEER (2 Mobile radio channels )

TyABEE# 1 (3 Digital communications fundamentals 1 - ASK and FSK - )
TABEER 2 (4 Digital communications fundamentals 2 - PSK and QAM - )

7I-7 49 {53%E (5 Fading channel )

JI-F AU REHEM 1 - 7o7F8 1N =974 - ( 6 Anti-fading technologies 1 - Antenna diversity - )
JI-7 407 RERM2 - ZFABRX - (7 Anti-fading technologies 2 - Modulation schemes - )
JI-7 40 R E M3 - E50E - (8 Anti-fading technology 3 - Signal processing - )

9 JEHEEE (9 Exercise and review )

10 CDMA&OFDM ( 10 CDMA & OFDM technologies )

11 L-% OE# & EERE (11 Radar principles and systems 1)

12 -7 OB/ & BERE2 (12 Radar principles and systems 1)

13 EREMHIEM (13 Radio propagation )

14 IKEMISHE (14 Milimeter-wave propagation )

15 EBEFE® (15 Exercise and conclusions )

RAEEMD HE  /Assessment Method
BKRERER 50% , LAR—bB 50%

Semester exam 50%, reports 50%

0N O WDN
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(Mobile Communications Systems)

Epi- BE%FBOANAE  /Preparation and Review

FEHTE- L TEBEANL EEBLTH L,
This class is designed for the student familiar with communication engineering theory in undergraduate course.

B LEDEE /Remarks

2BALEDOEHBEN BV EHARBROZHRT,
10 classes ( 2/3) presense at least required.

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords
TTRIEE , BRBEE

Digital communications, Wireless Communications
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oFHRBIS R

(Information and Communication Theory)

BYEER

/Instructor

BIBER
/Year

HNRAFFE

/Year of School Entrance
HNRER

/Department

ER B8/ Satoshi UEHARA / 58> AT LATER (19~ )

EMBE
BE XT1T7E

B 28 {y 21 138 RERRE B A
/Credits /Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

“Diploma Palicy™ {Competence Students Attain by Course Completion), Specific Targets in Focus

/ Competence Defined in

FRIES HHICHIT S8

HhEEE

Rl - BEE - BE

RO - TERF I @ (1530 LTS OMER CRT S 2R U B ML S5 T 2.
Fag I O |1ER e TS OIESEREEIRAG - A T « THIEL AT LOFEEH AT & 2 N TE S,
B - Jig - /IR il A |[HERE TS OIEH CBITHFREEEIRRL . TOEREERT J &0 TEF 2,

¥

O B3R ETFS OISR CRTT SA0EERD. AL VN EMRET 288 L 2.

MO E O:HEE A PORRE

1, I-ICHET 2RMESAHICHIT2EN. B3 -20h ) Fa547w FEHEIL TIIES 0y,

TH$0E S5H

BOR1E - A T 4 FAIED-RLIAOEL L. HE CFuESBHICBIT A NOMEEE - 20 UL 2 F L TTHERL TS,

RENOPE /Course Description
TADRINBEBROBEPLEOBRICEUZEVICHLT, TORBPITEZENELTHSZEAVD LR, BEPREOEELOBRREYXED
MLERZEHNDEELFRTHD, T, DR EZENETIBEHRREFASHLEEELHFSILO—DOTHBD, COLSBEHFSLEARILL LE
WERIOVWT, BREBIRBFELEDETES., FREGHTR. RBEFZAVIRESAETNIFSORNEIEAELT S,

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.

HHRIE [Textbooks

B & #} / No assigned textbook

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

OEll- BE- SHEF

OSHEH THSHEMR.

ETFHREFFS

19904

19734
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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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(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XEHS B/Notice ZHEABICHRABYET,

ERTIFSND MFEARSAHICBITRREN (FEMETERICHICHTE8E) 1 . FIiEZEE

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

FhES A ICEIT B8N FiEEE

RO - TERF I @ (M8 AT SR T S ETEEE U BT RS IS 2

Frag I O |2 — AR E TERAIE - A T « THIEL AT LD CIEAT & 2 EMTE L,
B - Y - RIR il A (NE— AT TR AREEEERL, TORALRETT L TE L,

R - =R - BE IV O | — AR CRAT SRS, WL LW EINERRET 2 EESED D,

HE: < BE O:EE A riE R —
1, 0 lofind 2285 AR CHIT24E01, Ba—20h Ut a5 47w FHREEIL TS, B
BORS - A T 4 PHRIRD - ALIANDEE L, BB S EHES AR LB T AR OMENEE 12D ) X 25 LT e TTEEL TLEEL,

REDOHE /Course Description
NE—VREHEMATZLORLZBABEICENDLSICERAENATVRAICOVWTERIBDCEZBEZEEL , NEZ—REEMZRHL LFFR
BEMP L FREBEMEOEREREIIOVTEETS .  BE2OFHEEG , N2 RBBECHIZERNET7O-FIIOVTEETS . #
i, NE—RBEMERAL EFREBEN , XERBENOEENFECOVTERTDEEEIC , BEF , NZ—URBEMTOBE®REF
IVFABBAORBARE L TEREA TS/ A AR Y SRERFCOVTERERDS . ABROTERBEUTOLHITHS .
RN RROBEENBEZFEERL , BREK , RAXAREERICOVIHBEITBDENTES .
c NER=URBBEMNREALATEOXRSICFATATWVWRAICOVT , BEAHIE%FTCHATDI N TES .

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. The course goals are as follows:

+ Understanding the basic approach of statistical pattern recognition and enabling to explain the discriminant function and Bayesian decision
theory

- Enabling to explain some examples of the utilization of the pattern recognition technologies in the real world

HRIE  /Textbooks
BICEEEY  BROXEERNEERFTS .

To be distributed in class

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

To be announced in class
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(Applied Pattern Recognition)

BB WA /Class schedules and Contents
1 &R
2 EBIEBHORET [#H]
3 BAIEBORFEN [HFRERERK]
4 FBRIBHOZEN [Z2—F )Yy ~hD—7]
5 BABEKOEREIV I[Z2—FIRY D=0 0%E]
6 RAXREER (8]
7 RAKREERI [ERBZEICHTHHEBIHE]
8 HBHEEMOZEHR
9 FEFERE [#H]
10 FEREN [FFDHE]
11 FERBIN BhIILIZ7EFIL]
12 XFRE| [BH, FET7ILIVXA]
13 NAAXKND Y UFREEH [##]
14 NAAXRNVUY ORI [T IILDVAXLERH]
15 BRAMNEY D

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%
XENOMBICIE , 2B LOHFEEETS .

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
g0, BRFRTETICEEZES AT A (Moodle ) TARAFENHERERICBEZBLTHLK L . F , BEPICEERICHIZHlEZER
HETZ0T , BEERICEAL TERZROB 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.

BELEDEE /Remarks

BT BEART K BERCHIZ>EBANBEETLTH 2.
BEEESHY  EEBREZBALEBE  ABETS .

Basic knowledge on analysis, linear algebra, and probability theory is required.
Due to class capacity, the number of attendees will be limited.

BHEHN,SOAYE— /Message from the Instructor

NE—2REOERL SIHARTRELEVABTZRSOT , BEOERNBRICHAIZIEBN TARELZY KT . BETR , RFEOWRIEPRA
LBEICEMNETOT , NE—BREMIBLOBBEETEOLS ICEAEATVI0S , BELEOER >THER RO 2HH#LE
d.

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—7—R /Keywords
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(Applied Pattern Recognition)

F—J— R /Keywords
EBIBAE , RAXREER , Trmem , XFRE, N1AXRNY Y OFFEL

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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ (Rt fa )T 1 1KY AR B ML ST T 2.
Fag I O | 2 U T 1 EOTEERRIE - A T« T AT LOEHICERT I ENTES,
B - Jig - /IR il A |EERE T2 )T IR SFREEEIRRL . TOBREERT J &N TE .

¥

BAL - EAL - B O B+ )T (BT BAEERD, L AR T EAE L O,
W@ BB O:MBE A e T > (5
%1, [T A2RHESASHC B T A4EHIT, BO— 200U +25 L7y FEEIL TS, T AR
SGRIS - o T 4 FAFET— 2SO 3. B SRS A C BT AR NOMEN EE - 20h Ut a5 hvy T CHEEL (< eS0T,

RENOPE /Course Description
ARETR , REBBEJATAORFICHEIZIHEETIIIVALAETORNINLICESEZBE , BREFIVT A HMICEITZEREE DO
ICEBERTS . &7, BEONETE , BREFIVFTAOERBICODVTETEZTVENS | BS , BEE , BERALOEREMICOVTERE
RHD . FLT,BETR , RRNEMERNEY IXKRENBEE7ONIICOVWTHENRTS . FEEER , BREGATLAOFERICEDS
BMECHBELENZBHREFIVTAICHEITIAECHSE2BBIZCLTHD .

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.

#HBIE [Textbooks

L
No textbook

SEEZREE®EICIF O) /References ( Available in the library: O )
D. R. Stinson, CRYPTOGRAPHY Theory and Practice (3rd Edition), Chapman & Hall / CRC Press, 2006.

RESHE - WA /Class schedules and Contents

1 Introduction

Mathematical Background
Classical Cryptography
Pseudo-Random Sequences
Public-Key Cryptography (1) RSA
Public-Key Cryptography (2) Discrete Logarithms and Elliptic Curves
Hash Functions

Identification

9 Digital Signatures

10 Key Establishment

11 Key Management

12 Secret Sharing Schemes

13 Copyright Protection

14 Case Studies

15 Presentation

0N O WDN
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ofFFHEF1I VT4

(Information Security)

2L

RIEME D 5%  /Assessment Method
HELAR—N FLECFTF—232 40%
HRFER 60%
XEAEBICE2BULOHFEABETHSD .

Report/Reading Assignment & Presentation 40%
Final Exam 60%
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 distributed handouts are in English.

FHEBRE "RYRD—DEtEF1UT 1, ZZBLTVDENERLL .
Students are expected to have taken a course in introductory cryptography for undergraduates.

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
HEBERES , FAOXIBE, RBIA, LBRES , \vI18H, gEE

Conventional encryption, digital signature, authentication, public-key cryptography, hash function, key management

88/ 103
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(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XEHS B/Notice ZHEABICHRABYET,

ERETIIONG PUESHIICHIT LN FEMMETEHIRICSMNTOEED) 1 | FIEEE

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

PSS T8 BT Bt 52EE
18 - T2 I | @ |WsiEsnm had 2 Besunk Ve 1597 5,
ke 1| O |asEs e R 27 LoBE StRT 50 S TE B,
BE - T - FH T | A [ESE2M0 e 2REERERL. TOMNEETT - S TR B,
R - BAL - HEE V| O |EsiEsmm T s R, 3L OEHRERRT EHES O,

MO BIPHE O:FME A: DrHE N
51, 1-IT80Y BFMRS SHITAII BN, B3 —20NYF25 L7y TEHRL TCESL, e

R TFERLAOTER. BB E PS5 HHICHIT A RNOMEEEE - 207 U F25 L7y T THEL (L a1,

BENOME /Course Description
BEEEVATLANEENBERELEICZALLTVREES. TOERCICKHUTREBI AT ANEHFERABEZTSOESUEBNVETH D, £KFEED
BERESESAENERERERATIZVIEERL,. REBBEARATZIETH D, BRTRERMEESESABTILIVXALIZD
WTEBL, PIdVXLAORE, PEREHEN. PIIVXAORREZERTD, £k, FHHF—28F. BE71)%, BETFHEFr&
TORFICETAICAEMEZRES 1L -3 2TV., BENESLECERNREEERATIZVINERZRD 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
EEEREH Electronic materials

sZEREEFEEICIE 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 =

©

10.
1.
12.
13.
14.
15.

B AT LA : BHY AT LADEREHH
MATLABIZ & BB AT A
BISEERABEOERER . §EEATA

EEREBICH ITHELMBE
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
Mathematical fundamentals: Signal and system
Fundamental problems in signal processing

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

B¥ER. BRER (moodle TRt ) ZREFAL . MZER2INEEBLTH L
BEE, AEBAEZHVBATEALANRERRICHICDOHD L

BfE

Confirm the materials uploaded to the moodle system before the lecture to learn the main topics and the background of the lecture.

Solve the numerical problems to understand the main points of theory and applications after the lecture.

B LEDEE /Remarks

EEER. BEATA, BERTNCEIDABIERL VDI EHNERLL,
It is desired to have mastered Signal, Linear System and Numerical Analysis.

EMBE
- XFA TR

BRERATRICIBEETAVLETILOVAAL, #RLETOVS AZBREL, BSESLABOELTIIVALEHEDTIZY VEEHBTS

o

Understand the fundamental algorithms and computational techniques through confirming the algorithms and programs used in exercises after the
lectures.

HEENSOXYE— /Message from the Instructor
BISESLEG, EERE, BEEREOIFILSVTITAXRLENTH S, BREBEEEZEL CTENESLEOEABREEAFEZER
L. EBOATLATERALTVWEEZ LW,
Adaptive signal processing is essential in signal processing and communication systems. It is expected to master both the fundamental theory and

implementation techniques through the 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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(Software for Embedded Systems)

BYEER

/Instructor

BIEER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

XBHSB/EFERTT,

B
/Credits

L 3 / Susumu YAMAZAKI / 13RS AT LTER (19~ )

EMBE
BE XT1T7E

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

Notice/Intensive course

EFRTIFSNS MFEUES A IC BT &5 (FEMETRICHISHITEEED | . FIEEE

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

/ Competence Defined in

FES A IS I TERE

HiEEE

31

I

fHAAL T D o TICEET S - AR EAENOERTHIAT 22 LTS,

FaE

B - Jy - R

A 72 o FICKT SRR E BRI CEFRT £ C oA TE S,

Rl - BEE - BE

I
il
Iy

@
O 2 7+ o FOFRRTFE - EEFEACHT 2 ERTERISTE.
i
o

iy 22 o T Ot mB L I ERICE AL EBERICH TS,

WO BHE O:REE A PrE

# 1, I-ICHET2PESRHICEIT28E012. Ba-200h Va5 hvw FERIL TLES,

E1 N Rl S I

HFETEERLAOTEIL. BB L PES HHICHI A RNORENEE - 20N U F25 Loy T THEL T EaL,
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HIARY T RNDIDIT BE- XF1TRE

(Software for Embedded Systems)

REDOME /Course Description
dAVE1—BRYATALR ,PCRIUTIR, AN—RT7AVD&ESBEOETTEL , BLARPEHE , MEMACRLVERBICHAFTFATY
FY, BRICHEKRAFENLOAVE IR ATLZBIRAKZATLERY , ZTOV I NI I TR BRAZKY T NI I T ERVET,

BOOHERAAYIRVITRCEERTOIZIIVILLDEDNERTT,
RETCLCERNRATNTVWRIEAL L TR , RTHR , EXTIMN  BFEEOER , LEESN\-RVITAOBEEEEN BT ShET

LALEFR , EFRTELEATCERTOIIIVIERERZTITO—FTHAKZY TN I ITHABRENZERNFEATEXL L,
ARER , 4HBHTT,

BIHMTR , HRAKY T RIVITHEOHWII OV TEZDSENUTILEA LAEERRATRIRMTHRI VT ILZALOSICDOVWTRALE B
RHEVIRIITHREOVY I NI I7IZNEAHEICOVWTETET, ThSZBEAT , RANCERTOVFIIVIICLBHEAKZY T RTIT
THREOREZZFVRT,

E2HTR , ETILEBRERPETIIAR-—ARRE W22, VI RNVITIZNSZ VREEENEETILZAVEERAKY 7 NI THEREICOL
THIhET, ChSORMBECY I NIV ITEEMOBBEOBEREZRZSELTVET,

BT, AT VNERTOIZIVIEROEAC DV Th , RRMEHFIEL T C++ & mruby (TLLE—) IOV THAET, h
SOEME , VINIITEEMOBBEORRERASELTVRM , I—F—A V2T I—-AXXY NIJ—IKEDKEMERREED L
ZHVWELTVWET,

BAMTR , XHTOTSIVISEOEALLDVTHIA | Elixir (TU Y —) EBALET. COHINE , BIROISBY T NI I TEEMER
EPREMRRORLETTEL , MESHOEY , ECEFIFILERLENIILFITCPUNERY , GPUFPGADORIA , #ilZE\DISA
FEFEIhET,

A computer system is embedded into various products, such as not only PCs, cloud computing systems, 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 hardwares, and so on.

Recently, however, the cases that embedded software are developed by an alternative approach except from the C programming are increased
because of various reasons.

This class consists of four parts:

In Part |, the students will learn specific constraints of embedded software, 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 to 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.

HHRIE [Textbooks

BETICEBLET,
Textbooks will be distributed by the instructor.

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

BEPCLANLETD,
References will be introduced by the instructor.

RESTHE - WA /Class schedules and Contents
[F1HB—BIROEAKY 7 D T TEHK]
1L.AVIVT—23a> [ BRAVINIDITEREOHK I VFILRXALOS
2HMAKXVINIITERE /I HBARY T RNIITHRRICKROSNZYTIRNIITIE
3.CERBTOUTSEVIICLDBRARY I NI ITHEORE

[BE2H—-FEFINZAVELAAKRY 7 T T THRHE]
4. EFTIIEHFER-V 7N IIT7IZNRETLZAVEEAAKY 7N ITHRE
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HIARY T RNDIDIT BE- XF1TRE

(Software for Embedded Systems)

BB WA /Class schedules and Contents
5 FEFIAR—ABRE-HEBENEEFIZAVEEAKZY 7RI I T7HRE
6. E—T7VIT7—-ZeMOEBREEFI
7. ERF&E

[E3HF—~ATD IO NEBRATZTATZIVTICLDHEAKRY T NI I THEE]
8 AKXV I NTITHRIISTZ AT IV NERA7AISIVIEBAOE
9. C++ICKBHIAKY T NI I THE / mrubylc KD HEAKY 7 NIV I TRE
10. EFIILBBRRICSFRD AT IO NERTAOVS I I ERBOFA

[B4H—-HNNTOVZIISRB/ICKRDEARY 7 NI T TH%X]

M. A—TOXAEZTORE | XTEXH / XH 7O T0ES

12. ¥57O9 I SEExir (T IH—)ICXBDBAKY TNV TRRE

13. Elixir ICB F2320AFIME T TN OKELEM / Elixir (CHEFDVTILRA Ltk
14. Elixire & / Elixir DY 7 NI T IZNAK / XF7OTS5I 0T e RRFE
15. F14ANhv>ary AYhrzh

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 1lI: 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

RAEEMD H3E  /Assessment Method
LAR—K:80%
BENEREANOSNREPOER: RS- T1AHYIIUE):20%

Reports: 80%
Class Participation (Questions, opinions and discussion during class): 20%

EH- ERFEBEOHAZAR /Preparation and Review

EPEROLY , RERETIERENfRKED &S , SAPETEFR—23aVENECERE TR L
You should manage and keep your condition and motivation to do your best in this study, because this is an intensive course.

B LEDEE /Remarks
BIEELT , VY7 NI ITIZHAROBEEHELET,

T, CER7TOVZZIVIICODVWTIRRNIBBEZRIRELET,
BERMBELTHAZN—RIITEEDETEBIDCEEHRELET,

ERFEEThILLZ2REM L REMBRICEKIHEIAGF , VIR VITRIIREEDLETBIEIZCCEHELET,
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.
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(Software for Embedded Systems)

HYELASOXYE— [Message from the Instructor
COMNBEF2019FEL) UV Z1—TILLELIE,

COBRTRBHOMBIAKZY TR IVITEMERRLEI, HAKY T RNIITOREDVRELIERROKMZ ) VAR 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
#iAH&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), 7 /LEXE)F F (model-driven
development), 7 )L X — AR % (model-based development), ¥ 7 N7 I 7 f'E (software quality), Z2 % (safety), FE=X F % (formal methods), 7
7o MNMEA7OY S XY (OOP, object-oriented programming) , 3 7°' 045 X >4 (parallel programming)
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(Software Verification)

EMBE
BE XT1T7E

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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O

e EE
/Department

XBHSB/EFERTT,

Notice/Intensive course

EFRTIFSNS MFEUES A IC BT &5 (FEMETRICHISHITEEED | . FIEEE

/ Competence Defined in

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

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

FES A IS I TERE HiEEE
31 I @ |V 2+ 7 7 OmBEFRLT ST ST 22 UEF MR EFT 5.
FaE I O |V P 2 T OB EFRIEY AHIATFE T A REEERICHIT R,
B - Jy - R il S| 7R o FOEH BT ARRE TR T SEENERICHIT A,
M - 8 BE I O |V 7R o FOIEEH CRIT AL ORI E S LR A0 LB ERE RIS,
>E<@:§§<E_§i§ CoRE A bﬁ‘jﬁﬁﬁ B ) ) DD b x P
# 1, DI-ICHEd 2P MRS AHICHIT L8N, Ba-200h U Fa5 67w TEEEIL TS,

HFETEERLAOTEIL. BB L PES HHICHI A RNORENEE - 20N U F25 Loy T THEL T EaL,
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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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EFRE
‘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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIISNDS FUESAHICEITLEEN FEMETHICRICHITAEED | . FEET

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

FES A C BT EEED ZEBE
RO - TERR I @ |V PP IFICRET A1 - ARFOEEIEEE N0 ERTHAT 2 2 &NTE S,
HrRe I O |UI Pz TIFICEET A FEw ICD0 T, FRITICAETIHET 22 40TF &,
[ I O _;'_;é ggﬁggiﬁﬁaﬁﬂk% UH—F - DI 2F 5 LRIMBICE T, @YGEHE - EREiTL . BRETRER
R - BER - RBE I O | BS0BG - BEICEDNT, V20 FIFICHET 2R RELRET AREERICHITE,
@ AE O:BE A PrRaE DT b TR
1, I-ICHET PR AHICEITL8EN13, Ba-20h U Fa 5Ly FEEIL TS, TSR

SR TEERLAOTEIL, FE EFIHES AHITH13 BIN0MEEEE I- 200 U F25 L7y I TRRL (<L,

BENOME /Course Description
V7RIITIHGE V7 NIITHREOBRERROAMEAOCHZTZEEL LABERTT, ROV INIITPRETCREIOISIVIET
TRLERIBEEEZTVET, CORETR , YT RNIITRARNIEDRS ICTOATVWRIABBELET,
RERELERBNE , BN BERNICRSERDIENZZICOTDEN XA EBEFERA. CORETH , VI NIJITIZRZESREEBEL
T, BN BENBRVEVNZZBBLET., HTESRICELTIOTHREIRELL TVSERICHYETH , EHAS5C ¥, HlFTRE
BLEMDEVFEZSENBIRHBSNET., COBRESERBBVICKRIULODZETLES,
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.

[ 203 B 42 (Course Objectives)]
1LEXSNEY7RIITISEEREY VICO0T  HBEHRBOBTEBBNS BV OSETENERATE D,
/ Given a topic related to software engineering, the student will generate a summary on the topic by writing in his/her own words, with supporting
by the instructor and the text.

2 5X5N VYT RNIITIFBEERNEY JICOVWT , AAOEETUH—FIOI VI IV E2RRTES,
/ Given a topic related to software engineering, the student will generate research questions on the topic by writing in his/her own words.

JEHEFEAB2OUH—FIUIVIIVIIOWT , REBOBITEBENS  MBLCHAELTILEY T2 a > EBBEEERRTES,
/ The student will generate presentations and introductions for the research questions of Objective 2 with supporting by the instructor.

HHKIE [Textbooks
RERICEHALET,

The textbook will be distributed in the class.
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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.

RE¥LTE- WA /Class schedules and Contents
5@, V7NV ITHARBROZVEZLEORDN . BENSRVFVERETZICEEZE T, COREERFLEL L,
We have designed this class to aim at facilitating active, autonomous and deep learning of students, who may have little experience to develop
software.

REF2HBERTT

This class consists of two parts.
HEIE D AR / Contents of the textbook

. B3 / Introduction

. 7'AY 2 X% | Programming

. 5%5T / Design

. E3RBA% / Requirements Engineering

V7 M JIFT AN/ Software Testing

. 7’0+t A / Process

. 7’82 1Y K~/ Project

VI RNIITHEEDO2DOOIUS

H—EARAFHY A2 EET XA [ Service Design and Business

© N O A WN

Part | (BEEMZE / Learning of the Overview)

. ZAVUI>2FT—= 32 ] Orientation

. 8E%& 1/Reference 1

.B#EE 1 (F1 AN Y 3)/Reference 1 (discussion)
. 3#EE 2/ Reference 2

.BEE 2 (T 1 AN Y ar)/Reference 2 (discussion)
. 8#%2 3/ Reference 3

.BEE 3 (F 1 AN Y a)/Reference 3 (discussion)

NOoO O WON =

Part Il (7R AR —3%3% / Poster Presentations)

7. Hi3RETESE1[E B / Research Planning (1st)

8. FAEE1E B / Research (1st)

9. 7LErF—2 a3 ERE1E B / Writing Presentation (1st)
10. RRAZ—3KE1EH / Poster Session (1st)

1. MERBEOEFDERFE1E B / Writing Research Report (1st)
11. FFZEETEI$E2E B / Research Planning (2nd)

12. FAZEH2E B / Research (2nd)

13. 7L E>F—> 3 ERE2E B / Writing Presentation (2nd)
14. RRAZ—3KE2E B / Poster Session (2nd)

15. AR R O EFH OERKSE2E B / Writing Research Report (2nd)
15. &) A & 4) | Reflection

BAEFTM DA% /Assessment Method
[ZZEBEZ & O R & / Assessment for Each Course Objectivel
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V7 NDJITFT IR

(Software Engineering)

RIEME D 5%  /Assessment Method
FEEBE1: BHRNETHBNIZSZEOHRHN SIMULOEBENZFERL L KR—K (Part 1): 30%

FEEE2MAULOVY—FII v a3 e r0EBERRL 2L R— K(Part 1): 20%

FEB R3S TROEE: 50%

DY —FOIYIa OMRFEOLR—KEFT 1 AN Y a2 (2E)
SUH=FOIVIAVIIOVWTHAEL ERAZ—RRQEFKR , 2EHRYIRE)
-RAZ—RERTOBREMARRREASY A X 2 2L AR—b2E)

Objective 1, 30%

- Three reports at least in Part I. Each describes a summary of the reference introduced in the textbook.
Objective 2, 20%

- Three reports at least in Part |. Each describes one or more research questions and their motivation.
Objective 3, 50%

- Twice reports. They describe plans to research research topics that are selected in the questions of Objective 2;
- Twice poster presentations and the poster. They describe the investigation on two research questions; and,
- Twice reports. Each describes reflection of the discussion and an introduction of each presentation;

Epl- BRFZOANAE /Preparation and Review

Part| Tk , EMEZESEIZNDTHESRIZ &,
Partll TlE , AEMRESLEO T3 0EEETH &,

In Part |, the student must read the books that will be lent from the instructor.

In Part 11, the student must research and prepare a presentation.

BiEEDEE /Remarks
-TO0ZEVIBEOVIRNIVITHRELERBRI 2D , FEMELALEOTOS IV RNEBHE T EBBIHDI L EFRELTVET,
EE5ERBBEVESICHFBEELETOT , FHA/BREDIHICEYHEBICHRL TS EEL,
-BERICAABICELDTLEY T3 ETVET, KDEZARBEINIBVBESICE , FHNIBEIENICELEHEICHKL TS EE L,
-ZEPRESEPORILEGTTELSFE: EHESKTOIVENfHYVET, LEL , BEREDRSHFE- EFEINENICOVTR , HE
HHAZ D ABSTICEBEFRICHRLET,

- 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.

- This class requires presentation skills in Japanese. Contact the instructor before starting the term if the student does not have the skills.

- 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.

HEENSOXYE— /Message from the Instructor

COEBETE 201B3FEI TRESE, & "TPIFATS5—2209, EVSHLLVEBEIRANERYAND , KERUZ1—TI)ELELE,
RERETVS "Rk, & , RELFAZZOREZRESED L EZELET, ZTEORETE , REFBPICAZZRINL , RAZEZE TR
FREOBEEZTVET. LAL , RERETE , ABRNZHIEEM TTFEHRFICERTETLEVET, fDY ICHBEFEN —EILLT
ZEEBMEEMEAL T, BABEERSIIL—T 70— I0RERICNT R 70TV THREEZFTVET, C5TBCET, E5KHBED
HEWROBMLEE>TVET,

TOFATS—20T 1k, FENFTAY- EBNCEBEITRE , SETNOEOBFBEERLEABERRMNILTY, COBETREENUY
—FOIVvIavERBLESTRHELTRRIDEVWSETTFITATS—Z0JICLTVET,

COBETE , BYHENREOVYINVITIXOUERRMEORREREE , REBELETIT ATV &2 MBEICTLI LT
WANTUVEY, COBZENORHFICHETREEERAR , <WERLIEARYETH , YIRNIITFIFCHTZFEOEROBEVICHA >
BROETOTOCAZRBETEICETT, ChEBILTACE TREN ZLULAEEPONTHEBLAREBBTES L2 H>TVET,
VIRNIITHBREMOSKARELCHEBLLTILESOT , BICABEBBTER LT TRHF TS T, FBOBEBOLALZNENDES
SREFHBNDTT,

CCIBEENGVHEAYEVG , LD 7 O http://zacky-sel.blogspot.jp ICEWTVET, TOHATHTLEE L,
We have renewed this class in 2013, including adoption of the flipped classroom and active learning approach.
The flipped classroom means to swap the roles of a school lesson and homework: the role of the homework in the flipped style is to acquire

knowledge and that of the lesson is to apply it by group works and follow-up instructions, though the role of the lesson in a traditional style is to
acquire knowledge and that of the homework is to apply it. This approach aims to improve learning effectiveness.
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“ N e _;F“iﬂﬁ
VP ANCEY ST a7 rnE

(Software Engineering)

3

HYELASOXYE— [Message from the Instructor
Active leaning means that the students learn something by themselves, or instruction to intend such learning. In this course, the students raise
research questions, research one of them, and make a presentation of it.
We adopt this approach with some arrangements in this class from our experiences based on our instructional design studies. 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.

See further reading: http://zacky1972.github.io/

F—7—R /Keywords
VZKDITFI% YI7KNIJIT7HER, 705327 85, ERBR, V7 NIIT7TAN , Y782 ITF770REFIL, V7RI I7
ZAT7H40) 7O IVRTE , 7O IV NER
Software engineering, software development, programming, software design, requirements engineering, 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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XBEHAS E/Notice BEFEERFERICELYHBERID &,

ERETIIONG PUESHIICHIT LN FEMMETEHIRICSMNTOEED) 1 | FIEEE

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

FhRIESAFICBITHEEN B
RO - TERE I @ [FHAICAIF AT 228 EER VB TS5 T 5.
Frag i O [EHASHIZEEM TS - fhaas - il 27 LORE T 5 2 X TE &,
B - - R il A FTAGAIF ST 23R E kL. TORMETTT o TE S,
EIPR=si e o O FTAIGAIF AT 25080 R, WL O EERET 2EE L D,

HO: W HEE O:HE A priEE —
# 1, [-ICHST PSS ARICHITEEE01. B -0 Fa5 L7y TERIL T RS, n

R TFERLAOTER. BB E PS5 HHICHIT A RNOMEEEE - 207 U F25 L7y T THEL (L a1,

BENOME /Course Description
FEEOFELVEMOESBFESIC—REFBLVREEDOAZERL TV . AEBRCTRITASHAIZFORS SV YOBBEBERVT AR
—7I—AAR, EERABEIIOVTERTZEEREREE TS . Bl Y8 ( FIMERSE , BFHK , ToF-Time of Flight $5 8+ > 4
) ZEAVTHRNBETZHEDS .
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
- ND—RA Y NEERER
C BEVHOMLEE
Power-Point presentation materials
Sensors data sheets

sZEREEFEEICIE O) /References ( Available in the library: O )
Rl #%8h, BAEFE, "ORY MDDV T-LOHEEG GERE, . F—LA%, 2007F., ¥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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oEMIFER

(Medical Engineering)

EMBE
BE XT1T7E

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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O

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

EFRTIFONS [FRIESHHICHBITERED FEMETRICHICSMTERED) 1 . FEEE

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

FhRATS A BITHEEN TEBE
O - FERE I @ |[ERIZICHET 2RISR UEP R isET £,
Frag i O | EFIEEWEEE AT LOREHICHET 2 2 &0 TEF &,
BE . - &R il AN ERIFICRAT 2FBEERL. TOREEETT &N TES,
R - EEN - BEE I O ERIFICRET 2R0EPEFD, WL GENERMET 88T L 2,

HO:E HE O:EE A eriEE

#1, I-IoHEd 28BS AFICHITREENIE. Ba—20h U FaS L7 FEEIL TS,
HIERTEERLIAOEET. B8 o 2ES A B TR ENOMEMFE I — A0 U 2S5 Lvw FTHEIL T RS,

BENOME /Course Description

ERIFERE

ERESORVIBIOVTERERD D, o, EROHENELZFHNTZIRAOEFERICOVTERS, HEZEREFREL, BUTI&

TEZIEBBETD,

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.

HRIE [Textbooks
B & ¥} / No assigned textbook

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

B & ¥ / No assigned textbook

MXPEEZEEERN T B/To introduce the papers and books , etc. as appropriate

RESTHE - WA /Class schedules and Contents

-

: A (Introduction )

=, A A a0 NOODOBMWOWDN
A WN-~O

5 : &&® (conclusion )

RAEEMD HE  /Assessment Method

L ;R— K / Reports 40%
H#A5R &4 8 / Examination 60%

: FAEALAPT ( Introduction of EEIM.G. 1)

: REMEMEHE ( Introduction of EIM.G. 2)
 REFHEMNELOAENOEFEE AP 1 (Introduction to operational amplifier )
 REAFEVEHEOANDEFEIEEE 1 (Exercises of operational amplifier)
 REMHEMEHOBOETFER AP 2 (Introduction to instrumentation amplifier )
 REFENEHOANDE TEEEH 2 (Exercises of instrumentation amplifier)
: 5TE K7 7’ O0—F ( Computational Neuroscience )

: XD #BER/TETETI)L1 ( Functional Mapping and modeling of the Brain 1)

- MO #EERETTI)L2 ( Functional Mapping and modeling of the Brain 2 )

: Za21—02F7F /)1 ( Neuron model)

: Z1—0O2FF)L 2 ( Hodgkin-Huxley model)

: 7 —7 JLEF AP 1 (Introduction to Theoretical Neurobiology1 )

: 7 —7 JLE5 AP 2 (Introduction to Theoretical Neurobiology2 )

Ep- ERZFEDORNE /Preparation and Review
ERETER. BLVCERCEDIHENABEIBETHS, BFCEZLTHIE, £, BELSUTERZRALERFIERATSO
T, BREICHERFETS L. BRERETCPREEBENCTS 2L,
Students are expected to know the Electric Circuits and Electronics(Diode, Tr, FET, OP-Amp, or so). Students are required to read the assigned

readings prior to the class.
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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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XEHS B/Notice ZHEABICHRABYET,

EFRTIRSNE MFFURSAHICEI T80 (FEMETRICRISHTEEED | . FIiEEE

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

FRIES HHICHI TS HE EER
RO - IERF I @ [RREGAIE CRTT S 2R B P 3 T 2.
Fae I O |ERRSAIEEVLED - B2 - Sl 27 LD CIERT & 2 0 TE R,
B3 - R - R m A |HECAIE AT SRR kL . TOERAEERT & TES,
Rl - EER - BBE I O |[REGEIR CRE T SEnsEIFD. IR O EINERET S EEED D,
HO e BE C:BEE A RriE SR T
B, I lCRd 2FAESARICHIT 88N, Ba—2A0h U Fa5 AV JEREIL T S, LT

MO E 2 -2 AT L2 LAOFEES. BB RS AHICH T EREhOREY 83— 200 $ a5 Lo JTHEEL TS

BENOME /Course Description
CORETEH , FIHIEXESLRETCEELLRDIBNATAICEITZIHNERERVET .
B, BN ATALCHB T REHERBELZEE L TRY LFET .
BHENEFEELTR , REFTH—N, ALYV T74ILE  RFT7AILEZO=Z2EZBHELET .

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.

HRBE /Textbooks
BELEL
No textbook.

SEEREEREICIE O) [References ( Available in the library: O )
ORI, AR, WXV 74N ROER K RREBAFLIRE

OS. Adachi and I. Maruta, Fundamentals of Kalman Filter, TDU Press. (in Japanese)

TOMHOSEER  BEERTS .
Other references will be announced in the class.

95/ 103



HIEICH I

(Applied Control Engineering)

BB WA /Class schedules and Contents

1. =

2. BN AT LADREEHRE
3 REBBES AT LADE
CREM

REHEOBW

AR
CREATH—NDOKRE
RETHROER

9. RAHEDER

10. RA AHEEDER

1. BIRNR A X E

12. I 71 RICKDHE
13. MF71IILRICKDIREHTE
14, JREEHETE O IS F

15. F&d

o N oA

. Introduction

. State space representation of dynamic systems
. State transition and poles

. Stability

. Purpose of state estimation

. Observability

. Design of state observer

. Basis of random variable

9. Basis of Maximum Likelihood estimation
10. Basis of Bayes estimation

11. Sequential Bayes

12. State estimation by Kalman filter

13. State estimation by the particle filter
14. Applications of state estimation

15. Summary

RAESHM D H3E  /Assessment Method
IS AEDLAR—NOEFRTEMLET .

0N OB WN =

We will evaluate at the total score of three or four reports.

EH- ERFEBEOHAZAR /Preparation and Review
EBEEThLHEEOTFEE, BEAROEZETS &,

Preparation for specified contents, and review for learned contents

B LDEE /Remarks
REZHLARILOBERBEBREROABIVETT .
Students are required to have knowledge about basics of linear algebra
and probability theory.

HEFEANSOXYE— /Message from the Instructor
REEEDOCHESEICOEYET .
FEABRTEROSNF 7L REG , BEHRRELEICESATRETT .
BN ATATOEOZHREL TVWEAVFEBEBLTATSEEZL .

There are a lot of applications of state estimation.

For instance, the particle filter which we will discuss in the class is applicable to image processing.
Join us even when your research interest is not dynamical systems themselves.

F—— R /Keywords

BN ATL , REHEE , R1IXHEE , WXV T71LR  BFT71LR
Dynamical systems, state estimation, Bayesian estimation, Kalman filtering, Particle filtering
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o HPIRHE
oVLSI¥EERET AUE1-8YATFA

(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |(VLSIYpIESestl Ch T © EUENTE R U Bl ST 1SS T 2,
Fag O (VLST¥p3EsesthaiEVLET - #Ri2as - Gl 27 AOEsst CICRT 2 2 & TE &,
B - Jig - /IR A |VLSTHIERRET CRAT SERRER KL, TOEFRIEETT &0 TEF L,

=\ 85| =

M - B85 B Cr VLSTHEESRSTICRE T 208 b, L W IEi EMRET 288 % v 0,
1, [ |CRET 2EMESAHICEITAEE013. Ba— 200 ) F a5 L7 FEEIL T RS, 550
WA 2 — R AT LO—2ALAOSEE . BB EPEES A CBIT AR OMEFE I - 20hU T S L7 FTHEEIL TS0,

RENOPE /Course Description
VLSI(Very Large Scale Integrated Circuit)ld. SXHTBRS VAR EZAFY THBIDELICAREBIALL., ZTORFIZSHOEERHEHNE
BEMOEBICRZTASNTVWS, KBEZETEF, VLISIRFTIRICOSI2YEBRIT (LATIREE) CEREH T, ToTHVLSKTVRE
F—&, ®EFT7O0—, ERFPEEEBERTIIIVXL, BHREBEFEF L, FLThSEHEAADELRFTE (RFXVYROD ) 0ERNE
HEOEBEIEREL TS,

Modern VLSI(Very Large Scale Integrated Circuit) is being huge so that billion transistors are implemented into one chip,
and many advanced technologies for design automation are supporting such designs. In this class, focusing on physical
design in total VLSI design process, we study data structures, design flows, partitioning/placement/routing algorithms,
delay model/calculations, and design methodologies.

HHRIE [Textbooks
BERICEAIIER

Materials distributed in class

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

References specified by instructor
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EMBE

OVLSW@EEEQE AVE1—8Y AT LA
(VLSI Physical Design)

BB WA /Class schedules and Contents
1 LATPIRNEGFHAE VA
2 HAADLERELCTIIVALOERB(TZ 7. 70—, BNFER)
3 HAEDLERBEHNTILIVALOEREENREFZ)
4 VLSI¥EHRF7O—
5 BBRAATLAOESDT—XEE
6 EESBTIIVXA
7 7775 FILAVXA
8 AAVA—REJBEBETIIAVXLA
9 IIOEEYHTFTIIAVXA
10 BEEKT7ZILIVXA
11 BHEE/KT7ILIVX LA
12 AN223a>TF7ILdVXA
13 BREBEHEFERCAKA, BEEFI/L. EmoreiBiE)
14 BiHREETE FEAWE)
15 #ER

Introduction of layout design

Fundamentals of combinatorial algorithms (Graph, Flow, Dynamic Programming)
Fundamentals of combinatorial algorithms (Stochastic Search Algorithm)
VLSI physical design flow

Data structures for design automation systems

Partitioning algorithms

Floorplanning algorithms

Placement algorithms in style of standard cells

1/0 pin assignment algorithms

10 Global routing algorithms

11 Detailed routing algorithms

12 Compaction algorithms

13 Delay model/Calculations (RC-tree, Delay Model, Elmore Delay)

14 Delay model/Calculations (AWE)

15 Conclusions

RAESHM D H3E  /Assessment Method

BEADSMEE 40%
L7R—h 60%
Participation 40%
Report 60%

Ep- ERZFEDORNE /Preparation and Review
BREZEIC, BYHKE KXY IER,

Preparation and review are provided in each class.

O N OO WN =

©

B LDEE /Remarks
FBCBTIHEBEETIIIVA L, ERERR. BEHEEIOES
Discrete structure and algorithms, integrated circuit design, and mathematical programming
FICHEL
None
HYENSOXYHE— [Message from the Instructor

REORARABHENY —LE, TORBIFEENELVARZTILIIOVALAOHEAEDETRRAETATVET, PITVXLEZERITZIEE
HEZATHRLVERBVET,

Modern design automation tools for VLSI designs are composed of traditional algorithms. We need to notice that such
algorithms are important even when we develop advanced design tools.

F—J— R /Keywords
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oA EDHERE(LR

(Theory of Combinatorial Optimization)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

HES FEE#/ Yasuhiro TAKASHIMA / 1> AT ATER (19~)

EMBE
dAYE1—-22ATA

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

“Diploma Palicy™ {Competence Students Attain by Course Completion), Specific Targets in Focus

/ Competence Defined in

FRIES HHICHIT S8

HhEEE

RO - TERF I @ (MHAaShERE L AT SRR VB MR ST T 2.
Fag O [AEHERECEHIEYLL - #liAe - Bl 2T LOEsHCICRT 22 8 TE A,
B - Jig - /IR A [fASHhERE L AT SFREEERRL. TOEREERT Z LN TE .

Rl - BEE - BE

=\ 85| =

O [MASHhERELI AT SAEEED, AL VEINERRET 2ESELY 2.

MO E O:HEE A PORRE

1, I-ICHET 2RMESAHICHIT2EN. B3 -20h ) Fa547w FEHEIL TIIES 0y,

bR =g eh s oal ]

WAL 21— R AT L0—2LAOFER. BB EFAES AHICBIT2EhOMENEEI—20h U+ 25 v o JTHEEL TR S,

RENOPE /Course Description

BHAELEHBULAEEZA< CHLYSBESELRRETHIHERERICOVTIERTS , &, HBREFMBohBEVBBEER<ERYBTFEE
ZTOERNSAEMECEICERT D, TLT , B¥ TR, BELELANBRZAVTHAEDEBBEZERICHER L THEL<S, XBROIEEER
,ERIPRBEOHEEMEEZYETE , 2D, TOBBEOREORENIITERAZETH 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.

#HBIE [Textbooks
BICEL
None

SEEZREE®EICIE 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
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- BFNE
R HREBEILERES IUEI-8YRATA

(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

XBEHAS E/Notice BEFEERFERICELYHBERID &,

ERTIFSND MFEARSAHICBITRREN (FEMETERICHICHTE8E) 1 . FIiEZEE

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

FhES A ICEIT B8N FiEEE

RO - ITRR I @ |FREEAE L R T LB U Bl RS IS8T 2,

Frag I O |FRSTERE LR EYLST - #liAes - Gl 27 LOEssH CICRT 2 2 & TE B,
B - Y - RIR il & IRSEREL AT SFEFEERL. TORAERETT L TEF L,

R - =R - BE o) O [FESEmREL CRIT BEEEERD. WL L EINERFT 288 EL D,

"G BHE OB 4 vrHE ) -
51, 1 CHITT AR BT BENIE. Ba—20H a5 hvy TERRL TS, IFRRR R LR
WO 2R AT LI -ALAOEEZ, BESEESAHICEITAEENOMERFE I - A0 U F S L7 w F UL TS0y,

REDOHE /Course Description
FBRFHEEZECABEBEO—SBHTHY IZICBSVTIEZLKOBAZE>TVET, ThERVEBEZEDITIhEE , CO0FELKSVTERER
REABUELLE, TEHHTE  BREEFKEF L TREBER< CEATERVEE | FRFHEAFEORET, BEGASRAML A
LOFEBHEAEZNEREZZZLET, ERNAFEEICHNATIOBERTRERY ND—IRBILPSIZ VD 1B ML BBRENEEELSE
BUET., ABBONEAR 1) FEHBBLOBRE B3 RNFONBEERE ¢, 2) TEHHTREEEOATUS W< 21 OB
EBEODTIIVALAZERLEZADELSICTDHETT,

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.

HRIE  /Textbooks
BEREREERSF

Lecture materials given in the class

SEEREEHEEICIF 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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(Advanced Computer Architecture)

EMBE
dAYE1—-22ATA

HYER #R ¥ /Makoto SUGIHARA / BB AT AIEHR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES HHICHIT S8 HhEEE
RO - TERF I @ |7 —F7 0F vinst BT S EIRAER U P MEE SIS T S,
Fag I O |\F—F 70 F veastEUEvLET - #liAA - Sl 27 LDsst SIGRT 2 2 2 TE &,
B - Jig - /IR il AT —FTOTF st BT BHERREE L. TORBRRET LT D EATEL,
Rl - BEE - BE IV O 7=+ 70T vasst CHT SR RG, FLVEINERMET BT L 2.

WS ME O:REE A PriE
1, I-ICHET 2RMESAHICHIT2EN. B3 -20h ) Fa547w FEHEIL TIIES 0y,

¥ 4T DF 4585t

WAL 21— R AT L0—2LAOFER. BB EFAES AHICBIT2EhOMENEEI—20h U+ 25 v o JTHEEL TR S,

RENOPE /Course Description

AR AT LAZHARTZ LETRIOAN, HiE. BLTHBELZZEBL T, N\—RIVITFRVVINIITOREZHRRITIVEN HD. &
BETE., EXROBLKFFABEMOBHOBNERA, HAAIATLEBRTZ/N—RIITEIFY TNV I T OHE M EHRT 2,
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.

HHRIE [Textbooks
BIZBL, BREOEICATA REZEREHNT S,

None. A slide will be given at each lecture.

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

kL,
None.

99/ 103



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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ | AT LLIOEEMFL CR T SRS R U HF e 1S3 T 5.

Fag I O | AT LLETOEBIMHFRSERHTEVLET - fliAa - Sl 27 LADssst SicRT 2 2 e TE 2,
B - Jig - /IR il A | AT LLSTOFEMHRRE CRA T AFREE KL, TOBRRET T o TEL,

Rl - BEE - BE IV O | AT ALBIOFEMHFL CRT SRR RS, ML L EIMTERET SEEEL D,

WS ME O:REE A PriE
1, I-ICHET 2RMESAHICHIT2EN. B3 -20h ) Fa547w FEHEIL TIIES 0y,
WAL 21— R AT L0—2LAOFER. BB EFAES AHICBIT2EhOMENEEI—20h U+ 25 v o JTHEEL TR S,

T2 ERILEE

RENOPE /Course Description
R DEFEELTZ D RREEREER (Large Scale Integration, LSI) ICDWT, ZRNELLKBETIHAESH EEBTIDFEICODVTOBERET
S5, ELVEMEZBEZETZERICIE. LSI OFREFTEYPLSIORERORBRYFHY ., CCTREINSOBY OBERBZCEI<HENFERLERY
FEIODVWTIEND, 512, BYZRDIPTVLSHBEY, MEEEZIFOLSIBERE LDV TERN, RIEDI1BEEORFHSKBLSIO
FEEMZELECIERRMICOVTEIRC LN TED, ERBAER. LSIOFAMEZ—2ERTILIAVAXLABICREBRIAETILIVALEE
#BL, BRELEEOFBIANATEDETHD, /

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 focues on analysis and detection methods for the behavior of LSI based on methematical logic.
There are two major issues in the erros of LSI: one is the design bug and the other is fabrication bug.Attendees can understand how to detect
these bugs and also how to improve the tolerance for the bugs. The objectives of the lecture are to understand the test algorithms and the
verification algorithms for LSI's and to analyze simple circuits by hand.

HHRIE [Textbooks
HEL > 1 X%H8% 9%/ Handouts are used

SEEREEREICE O) [References ( Available in the library: O )
O AT ALSIERETI S ( BHEERE , #— L% 1T Text, 2006 ) , "Essentials of electronic testing for digital, memory, and mixed-signal VLSI
circuits," M. L. Bushnell and V. D. Agrawal, Kluwer Academic, 2000.
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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

100/ 103



-~ = EMRAE
O“/Z?_'Aﬁﬂﬁﬂiiﬁﬁ 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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance O O O O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |2 2T LA SR T S B RE U BT TS IS8T 2,
Fag O | AT LAHIREHGEEYLET - #Bi22 - Sl 27 AOisst SICRT 2 2 & TE &,
B - Jig - /IR A | AT LA CRAT SERREE KL, TOEFRIEETT Co0TEL,

=\ 85| =

Rl - BEE - BE O | AT AR CRET SE0EEEFGD, L L EilEMRET 28T D 2,

O RAE O:BEE A PrORE $7 T LR
1, D lCHEd 2R RS AFICHITAEENIE. Ba—200UFa 347w FRHEEIL TS, 7 °R
MO E 2 — VAT L0—ALA0EEL. #HEBEFUESHHICE T2 N0OMEFa 1 — 20 U d 2 S 4w FTHEEL TARESL,

RENOPE /Course Description
1960FLAIRICBRAET NS AT AHBEREZES, 7, BREATLAEREZHMERRL , RESEXOHEEL, ZLUT , B ATLOTH
Bl TSR  RIRREBRTD. 2VT , BESATLAOREYE , VYT /TOREBREES, €510, #l2 AT LD
BELEDBEE , REATHF-NZ2ER T, HEL , BREIDEROZIESRRTH 2 HBHMHE RS,
FEAEFRDEY,
- REZEHRBICEDVT , B AT LADOREN- BREIHNFTE S,

In this course, we learn the system control theory developed after 1960. First, we describe linear systems in the state space and derive a solution
of the state equation. Then, we discuss controllability, observability and minimal realization of linear systems. Next, we learn stability criteria of
linear systems and Lyapunov's stability theory. Moreover, we understand pole assignment and state observers which are necessary to design
control systems. Finally, we learn the optimal control 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/ —NERATFE
Lecture note will be distributed in class.
SEEREEHEEICIF O) /References ( Available in the library: O )

HIMER , ARIE— #£F  BAHEH  BRE , 19945 .
AKX, BIRE #HF  SEHS AT A , JOF4, 20105 .
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EMBE

oY AT LHIHEH TERTEATA
(System Control Theory)

BB WA /Class schedules and Contents
1 JATLAFBOESOEE - EEERE , BEES -
DATALAHBOEHOBE - ERTY, EETH -
REEBFRE -BEATAL, EERATA -
REZEEERE - REFEXNORF -
AIH M S ERIE - AR -
A H M TERIE - ATERIME -
REEHRR EZEK
ZEM -BEATLAOZEN -
9 REM -UVT/TOREER -
10 BEE
1M1 REATH—/N - B—RTREFTH—/)N -
12 REATH =N - B DRTREFTH—)\ -
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; 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

Stability; Stability of linear systems

9 Stability; Lyapunov's stability theory

10 Pole assignment

11 State observer; Full order state observer

12 State observer; Minimal order 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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(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 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
/Year of School Entrance O O O O O
HNRER [%8] REACEZ7OLAO-AR

/Department

ERTIFONS PRSI AFICHIT 50 (FEMMETHICHICHITA8EN) 1 . FEER

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

FRAES REICEITHEE IEEE
FOEE - TERR [ @ | FASNICIARRREDERDIEE RS S HIC, MET L5ERREE R R i SIFRET 5,
s B A NIRRT 2o O ERFEEFATEEESICfTT 2 £ &IC, THATERLT 2554
ﬁﬁc I @ P 58
WEEEd &,

O—1 | O |FASHIIRRRIROEE I TR A2 BEFNEEST 5.
BE - JE - =] M-2 | O |[5ASHCERETRELT 2FEFEEM RIS 2aeh #8154 5.

- @ | SASNIIFERRE AT 28 N0E A A IERRE EE CRIRY SRENEIEST 5.
Rin - EAT - HERE e o S5 ANICHEERRE B L. EROEUNACERSVIRERRE S SR LEF DRI, {EEERELL
et T R Tl ST 2FEFERET 2280 L o,
MO ME O:BE A priE SR |
#1, I-ICHIEE AFRMESAFICEITSEENIE. BO—20R ) F a5 kv FERBIL TS, ) i

FEREF IO 20 -ALAOEEL., BB cFESHHICE T 2ENOREREE - 20N U F a5 L7y T THEEIL TS,

BENOME /Course Description
MEBEHENBRELLHART N EEBFTREL. ChICET<HERNEHET S,
Research theme is given from your research supervisor at the individual lab to complete master thesis.

HRIE /Textbooks
EEHENSEAS NS,

Instructed through your research supervisor (lab).

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

Instructed through your research supervisor (lab).

R¥EFTE- WA /Class schedules and Contents
MAT—NISUTEEHENRET S,

Research theme is given from your research supervisor (lab).

MREEDDICHIZY, HERELAETEZEET S,
Research ethics education is implemented before conducting the research.

RIEMA D 5%  /Assessment Method

MANOMYEAH- PEARK WRRROBRELEL TFHET S,
Your outcome is reviewed by the course professors at interim and final presentations, especially focused on your logic and activity.

Epi- E%FBOANAE  /Preparation and Review

MROBFSEEEEZBMBIDLHICE, BICHROERELTHSZ &,
Prepare always for your works in order to understand researches including significances and goals of your works.

MEEBHRENIETICRY, BAFE- BRFFCHEE L,
Follow your research supervisor's instruction, and make efforts on preparation and brush-up.

B LDEE /Remarks
TIGBETSIEN BB,
Seminar tour(s) can be taken place.
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(Special Research 1)

HYELASOXYE— [Message from the Instructor

MEOEREEFEZIEEL, HYBEOEAMZREL BHN S BERWICHRICEMYBATEHRLL,
To perform a research will surely improve your skill. Enjoy seminar, discussion, experiments, technical presentations and writing at your
laboratory.

F—J— R /Keywords
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o4F BIFFZEI

(Special Research II)

HRIFEEAE
RES AT AEH

pay}

HEER EWzisE % 8/Research Advisor

/Instructor

BIBER By 28 {1 5 BE RERRE Rk £E A
/Year /Credits /Semester /Class Format /Class
WRAEFE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

/Year of School Entrance

RNREH

)

)

)

)

O

/Department

(%] BEAFTOLAI-R

ERTIFONS PRSI AFICHIT 50 (FEMMETHICHICHITA8EN) 1 . FEER

/ Competence Defined in

“Diploma Policy” (Compeience Students Attain by Course Completion), Specific Targets in Focus

FRAES REICEITHEE IEEE

FOEE - TERR [ @ | FASNICIARRREDERDIEE RS S HIC, MET L5ERREE R R i SIFRET 5,

s B A NIRRT 2o O ERFEEFATEEESICfTT 2 £ &IC, THATERLT 2554
ﬁﬁc I @ P 58

WEEEd &,
O—1 | O |FASHIIRRRIROEE I TR A2 BEFNEEST 5.
BE - JE - =] M-2 | O |[5ASHCERETRELT 2FEFEEM RIS 2aeh #8154 5.
- @ | SASNIIFERRE AT 28 N0E A A IERRE EE CRIRY SRENEIEST 5.

Rin - EAT - HERE e o S5 ANICHEERRE B L. EROEUNACERSVIRERRE S SR LEF DRI, {EEERELL

et T R Tl ST 2FEFERET 2280 L o,
MO ME O:BE A priE SRR T
#1, I-ICHIEE AFRMESAFICEITSEENIE. BO—20R ) F a5 kv FERBIL TS, ) i

FEREF IO 20 -ALAOEEL., BB cFESHHICE T 2ENOREREE - 20N U F a5 L7y T THEEIL TS,

BENOME /Course Description
HREBHEEZPLE L EBEEHBICIDPEREEICKY, HRT—NORHFZLET 5,
Technical supports and suggestions will be given from relevant professors outside the laboratory, in order to strengthen the viewpoints of the
research.

HRE

/Textbooks

EBHEN SET.
Instructed from the team.
SEEREEREICE O) [References ( Available in the library: O )
EBHEN SET.
Instructed from the team.

REFTE

- WA /Class schedules and Contents

MROEBICHELUT, BERET S,
Suggestions and discussions are carried out according to the progress of the research.
HREEDHDICHEY . HREEHEEERKET S,

Research ethics education is implemented before conducting the research.

RIEMA D 5%  /Assessment Method

MANOMYEAH- PEARK WRRROBRELEL TFHET S,
Response to the research, presentations and the outcome are the essential factors to be reviewed.

B0 ERZFBOAR

mED

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

/Preparation and Review

ERCABEZERIZILOICE, BELHAROERBELTH L,
Prepare always for your works in order to understand researches including significances and goals of your works.
MEEEHEDIETICRY, BFFE- BRFFCHEE L,

B LDEE /Remarks
EIRBEATSZEN BB,
Seminar tour(s) can be taken place.

BHEASOXY -

/Message from the Instructor
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(Special Research II)

F—J— R /Keywords
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