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SARE
BERBENIIX NR

(Corporate Environmental Management )

BYEZ # EEBI/ Yasunori HEGI / 3EEENEET

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

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,

KO : BEHE O :[hE A: PUEE EEEe s b
%1, I-ICHET A8 HHIBIT2801E. BO—200 ) $25 Ly FERREL TS0, T o

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

RENOPE /Course Description
DAEORE[ER, SERERARAOEXNEREN SERGRAZET2HMHRRERLBABEANEREERZEF =, 25 LAEBEICHISL
BEREBILBURIREBNIRIDAVINOEYEE, BEERHANSBENFEPEENREZECEANETFENEZEBLTVS, FERHRGE. Y
IIOXAVNOEBELOEFHMRZEL CTHRELESEBVANICHEIRNENEZERD,
AH. AEEERISE S T2 RECEAREXROREN TEEZEINOEETH 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.

HRIE [Textbooks
HERMA
Disutribution of original textbook.

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

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—K70% BEANOERVEHX 30%
Report 70% Matching to class 30%

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks

BE, BEOLIAEZERM, BBICLIVERENT—RIVRNTERELEIOT, PC- 7’O2 TV 2—%EM,

HBERE

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

AAFETEME

Th

is course is taught in Japanese.

HYENSOXYHE— Message from the Instructor

F—J— R /Keywords
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—_ —_ HEBERE
NN ECEEE TR

(The Creation , Protection and Utilization of Intellectual Property)

BHER #E E=/Koji FUCHIGAMI / EE B8R

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
AN EEFIECENE. ABOXNEEETBHORRETHD2ANHEICOVT, EFNOREBEINAERD CEICKWBNIBOMLOREXEE
NDREZRETDCEICHYET, NEREG. INMEECEIZEROERE, RAZECUEEBNEANBOBESEZEZEELELTVET,

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
ENEZETIERLE T, Tobe announced in class

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
HIENFEZTKRLET, Tobe announced in class
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MNP EOEEECTER

(The Creation , Protection and Utilization of Intellectual Property)

BB WA /Class schedules and Contents

1 ANMEC R
(1) - RAOESR

- BUEE2
L B

C IEFHA L ORE

o BWE - - EBLOEAORE

10 BHEIE(1) - - EED

1M OEEE(2) - BEEOER

12 EEHE(3 ) - - EERHEE

13 B (4) - - BEEOHR

14 TOHOANMER 1 (FERSHILE, BEXE)

15 TOMOMBER? (HiEiE, EEBIHEE )

ST g et e g

(2)

(3)..

(4) - - BEE (HEEE) 1
(5) -

(6)

o

®~NOoOORAWN
b o o 4 af @ &

Intellectual property

A legal definition of the Invention
Conditions for Patentability 1
Conditions for Patentability 2
Claim, Description 1

Claim, Description 2

Patent Right

Design Right

Trademark Right

10 Copyright

11 Rights of author

12 Neighboring rights

13 Limitations on Copyrights
14 Review1

15 Review2

O N OO WN =

©

RAESHM D H3E  /Assessment Method

NFAN  examination 40%
#iERFT AN final examination 60%

ER- BRZBOANAE  /Preparation and Review

BELEDEE /Remarks

BICHYFEHEA. Nothing
AEHRE , BEXETT,

This course is taught in Japanese.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords

A B, 5. BE. SFE
Intellectual Property, patent, trade mark, copyright

- BIFEM 1 (RAOER., EXLORATREN)
- BRFEMF2 (AN, g5, BREORHEN)

2/ 124
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ocAcademic Presentation |

(Academic Presentation [)

BYEER

/Instructor

BIBFR

[Year

RNRAFFE

By
/Credits

[Year of School Entrance

/Department

284y 28 125 BRERE EE IR
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

O

)

HBERE

AR Bt/ Tetsuya KASHIWAGI | ERHE L X—0TFENHE, kK MMKRTF/Kanako CHO /| EE#HE+
VR—VDUVEORE
#EH 1E% / UEDA Masanobu / EBHEE L X—0VUVZOHE

GER] VEAZETOELAD R, RENA AP ATALAD A, BRREERATALAD A, BHSATLAO-X, &

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

ERTIFOND MFUESARICEITLRE0 (FEMETHEICEISHIT2880D | . FIEER

/ Competence Defined in

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

FliE5 A# I CHITDEED EEE
A0 - IERE I
;1 I
B - Y - RIR il O EY IR REERD TIFRARREEAS I LA TE S,
Rl - 6K - REE i)

MO E AE O:RBE A prREE

HEOQ—AON VRS L7 FEEIL TS0,

REDOHE /Course Description
The ability to give a presentation is essential for both engineers and researchers. This course fosters the skills necessary

for an effective presentation and explores strategies for academic success. By the end of this course students should

fcadenic Presentation 1

have a basic knowledge of how to give a presentation in English. They are also required to make a poster presentation.

#HHKIE [Textbooks

The Essential Guide for Academic Presentations. (by Makiko Tanaka) Macmillan Language House. ¥2,100.

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

BB WA /Class schedules and Contents

Week 1. Course Introduction

Week 2. What is an Academic Presentation?
Week 3. Preparing for Presentations

Week 4. Understanding Your Audience
Week 5. Gathering Ideas

Week 6. Reading a Scientific Paper: Focusing on Grammar
Week 7. Reading a Scientific Paper: Focusing on Vocabulary

Week 8. Reading a Scientific Paper: Evaluation
Week 9. Reading a Scientific Paper: In-class Presentation

Week 10. Writing a Draft: Organizing the structure of a presentation
Week 11. Writing a Draft: Plagiarism
Week 12. Writing a Draft: Revising and Proofreading

Week 13. Creating Effective Poster Presentations
Week 14. Rehearsing Your Poster Presentation

Week 15. Final Poster Presentations

FRARFTAE O 75 0%

20l ERZBOANR

BiELDEE

/Assessment Method
Participation: 20%
Assignments: 20%

In-class Presentation: 30%
Final Poster Presentation: 30%

/Remarks

/Preparation and Review

Students must take an exam for placement before their course registration. The classes of this course will be limited to

about 15 students each. Students must take an exam for placement before their course registration, and their classes

will be determined according to their English proficiency.
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HBERIB
oAcademic Presentation |

(Academic Presentation [)

HYELASOXYE— [Message from the Instructor

More and more Japanese companies move toward internationalization. This trend makes it even more important to
acquire the presentation skills to persuade an audience. This course will help you give a more effective presentation in
an international meeting and improve your academic English skills for your future success.

F—J— R /Keywords
academic presentations, English, international conferences
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] HBERIB
oAcademic Presentation |l

(Academic Presentation II)

HYER AR Eh/ Tetsuya KASHIWAG! / EBHE L 2—0VENDHE, & IRTF /Kanako CHO / EE#HE
/Instructor VR—VDUVEORE
M IE# / UEDA Masanobu/ EB#H B X—0VUZDHE
BIEER Br 28 {y 21 251 BRERE EE A
/Year /Credits /Semester /Class Format /Class
HRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
[Year of School Entrance O O
HRER [iEBR] REMNMZTOLRAD—RA, RENAADATALAD—A REERVATLAO—R, BB ATLAO—R, &
/Department EFYAOI—R BE AFATRBEI—R AVE1-8IAFLT—R

ERTIFOND MFUESARICEITLRE0 (FEMETHEICEISHIT2880D | . FIEER

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

FhES AHICHIT 56 FhEEE
R0 - FEAR I
ficd; if
B - Fi - =W il O (EGESEER TRV THRMAERGEGL. AFIC D0 T#ERT 22 o TE L,
Rl - AR BEE v
i@ BRGE O:fGE A:vrhhE hcademic Presentation I
BI-20AUFa5 L7y FEEIL TSy,

REDOHE /Course Description

ARFLRFOREBEOEV ZXMERDIEE, XHEX. KRBRFEOHEHNSEETS, 55, #AE. 2. FREVSTFAMNBVTEDX
SBFEE/> THFCHRNICHFAXAVE—D2EETZIONE, BALIIL—TI—IOEXTEBL TV, HWAXODT7A—IY K, U
Y—FOHE. REOBREVSERBABERELOFTFNERTRED 2 DOKREETS,

We learn basic performance, context, and terminology in public speaking and presentation. By means of individual [Show and Tell] and group
activity [Research], logical development in phases of investigation, analysis, and argumentation will be fostered.

HRBE /Textbooks
(27 L (N/A)

SEEREEHEEICIE O) /References ( Available in the library: O )
Speaking of Speech (Macmillan Languagehouse) as a reference book

REETE- WA  /Class schedules and Contents

1 NTUYORE—F 2T 0HEH. BRETHRE. %Wﬁﬁ (Guidance)

2 BBAXOTA—IV KN, EBE (1) (TLA1VA =% ) (Textual pattern in explanatory format 1:Brainstorming)
3 BHEAXOT7A—I Y N, EE ) (79 ANEER ) (Textual pattern in explanatory format 2: Text Formation)
4 WAXOTA—I VN, EE )y (7LA Y AN—=Z2%") (Textual pattern in expository format 1: Brainstorming)
5 MBMXDT7A—XY KN, EE ) (TP ANERK ) (Textual pattern in expository format 2: Text Formation)
6 WMAXDTA—I YK, EE ) ( #®%) (Textual pattern in expository format 3: Revision)
7 1 g
8 2

3

S

~7

S

=

2
1
2
3
TLEYT—2 a2 E{F ( (ZIN—715 ) (Presentation Prep 1: Making Groups)
TLEYT—> 3 EE ( ( EHIRE ) (Presentation Prep 2: Deciding a Topic)

9 TLEVT—Ta % ( %1% (#8 ) (Presentation Prep 3: Organization)

10 7LET—2 3> #FE (4) %48 ( WEE KRB ) (Presentation Prep 4: Grammar and Vocabulary)
1M1 FLEVT—>3a &EEB (1) (&EIDHE ) (Presentation Practice 1: Deciding Roles)

12 7FLET—23a V@B (2) (EMEEE ) (Presentation Practice 2: Rehearsal)

13 7LE>FT—2 a>EE J I —7Hi¥(Presentation Performance 1: Half groups)

14 FLEYT—> 3> RE JI—7 %% (Presentation Performance 2: Half groups)

15 #85F. F & ® (Review and Consolidation)

RBiEME D 5% /Assessment Method

FRRE  (Assignments) 40%
7'LE>7—3 3> (Presentation performances) 50%
BES MEEE (Participant contribution) 10%

(
(
(
(
)
)
)

Efl- BRFZOAAE /Preparation and Review
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HBERIB
oAcademic Presentation |l

(Academic Presentation II)

B LDEE /Remarks
BRENTE DT, RRABEEXTHL Z &, (Get prepared for contents of two presentations.)
NTVYOAE—F T ERFNORBD A EZTFAN, BE, FEZEOEASHALZBICANICISULEEEZERLTESS, RICTIL—
T(RT ) THRAEBEETV TN ZEETRRLETIME T2 FETH S. (We expect participants to prepare for a rough draft or a full script of two
presentation formats and to realize property of public presentation.)

BHENSOAXYE— /Message from the Instructor

T7LEY ) TREEELRCERMAE (AR ) ESFE)ERAZ0N, EVWSETY, MBCREUBERE—FALCLAGEDYEREA. £
KMETELWIY T NOBEREAVERTECEILEFTIHEUXY E—DHFABOL, L<HhASBLVEENFVET, F—RXEEICHREN
CEREERAIDCLGERNEIERMEL UL THEFTARTHY, HLLWILZVWALDAUPIKERAZDAZESBENICLET, 12
REE, EVF, TOEVN, REZEE—HBIZFFULONTF—XVAEHARLTVWEXT,

Presetation is a kind of communication method to convey messages to audience. Clear and easy English with the help of Microsoft Powerpoint will
encourage participants to offer presentation in focusing on two typical text patterns, narrative and argumentative.

F—7—R /Keywords

41124



. _ SARE
THmERR

(Business and Engineering Ethics)

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

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

ERTIISNS FUESAHICEITLEEN FEMETHICRICHITAEED | FEETE

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

FRAES HHICE T A 8L FERE
KO - FPRT I

i 1 | o [BEORREVZODZRORE). RRPIBGULTE. FEEOHETEED L WERN LR
‘ 1§75,

B - 4 FR I | O |#ReEEIcsskiTe, EE: ORBEEETa 5,

RAL - AT AEE N | O |REEREHEOP TEMTE 5,

KO B HE O:ME L PrEhE e

1, 1 CHIST BEARE BB BREAIE. BI—A0HY 25 Ly FERRL TS, T

SREEEY 27 L1 —2LMOFE R BB SRS 5 CHITARENOREREE - 20N UF 25 47w T CHERIL T I2a .

BENOME /Course Description
REZRERULLOPTRATICECEN IXREORRNES THY . REELTOIZREBOHFLEESRRETLH D, IXREOVENT
B3, Az, HEBZET., BPEEILEVSLERRIDEHICKEK. FAEORREVAIOEERNRREY), £RXIAFICBULTE.
BAREOBECABOIS BRBENNI BEOERERD, FBETR, TELTRHICEIKT—RAARTA—, T—AAVYY REZEBELTHR
ENEMEBTHIEHZEDIRENENEES,

CBE- T-EAOZERICHIIREELEMEOMENEECODVTIHRATES LIRS,

- BEPY—ER, FEIROR2OBERICHSTIETETORAMZERL, RENTHOERICODVIHATES,
CURY TEAXVNOFEEB#EL, BATES,

CFYNAROREVAVERZRREL, RRZSHL. RN EHERERETE S,

- REVAVERICELT, BEBRATAIVRLA—BOOI 15— 3> OREHERTL. ABRERATES,

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

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

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

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

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

HRBE /Textbooks
KEERKM, WAFA (2008) "24MmE,) AL, FHrEFER

SEEREEHEEICIF O) /References ( Available in the library: O )
EHEFAQ2003) TVEOBROREMERE) ARTSY MNXDTFU RGBS, RERICRTR

RE¥SE- WA /Class schedules and Contents

1REeMERE, RBEZLEMEOBHANEL [4B12B (L) : 1BR-3[R ]
2REEREME [48268 (+) : 1FB-3MR |
3URY. TEAXY K [58108 (£ ) : 1BE-3MR |
40—493397  FYUNAROREVAVERORE [58248 (1) : 1B-3MR |
5JR%- Q31— 3> [58318 (1) : 1BR-38 |

XE1SWOETEE (LA 58M )
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HBERE

T RIEBSH

(Business and Engineering Ethics)

RIEME D 5%  /Assessment Method
LAR—b 25%
BEPOREK 25%
EE R 25%
HEEAOBEENSI 25%

Report 25%
Presentation 25%
Practical Test 25%
Class comittment 25%

E§l- BEFZTOAAE /Preparation and Review

BELDEE /Remarks
BEITHHMNEOZXLBEAMEERAICTATHS Z &,
Read before it lectures on the corresponding section of the specified textbook.
REBEVEHRTRETIBRICEK., XTBFHICHENRLEBEZ L
Offer to the teacher beforehand when you are absent for the reasons that not are stop.

H.275EE ( 20155 ) £ 3ERIE
This course will not be opened in 2015.

COREG. AFFETERELEKT,
Language used in this course is Japanese.

HUELASOXYE— [Message from the Instructor
BEXTATTHEIRYSTFSNDREBEICOVT, BLNERITZDIZORKINSTORNETERD, BETEREORRAIYE, ERBIC
BELBHEEMEL, BTHBILIZFRBLEIAI ZZEZTVL,

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

F—"— R /Keywords
BffERE. T#ME, T2RE. R2I¥ URY TEAXYM URY OAZa1ZT5—>3>2, NROE
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- A HBERIB
Jans] —
OIRIZ R M

(Environmental Principles )

HYER FU§ X% / Mitsuharu TERASHIMA / TRILF—BRILER (19~ ), #H &t/ Tetsuya KUSUDA/ EE
/Instructor EhZERD

FHE 1EH/ Masatsugu CHIJIIWA / SEEEIFERR, AN ZIR / Noritugu KIMURA / 3EEEIFEED
dH 1T/ Hiroyuki TSUJI  BEBHEE L X—0UE0HE, /A& 7/ Tsukasa MORIMOTO / EEHE+
VR—VDUVEORE

BEFIR B 28 {1 21 125 BERRE E-£ 3 AN

/Year /Credits /Semester /Class Format /Class

TRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

HRER [BIR] REAETOLATI-R, BRENA AV ATLAOD—R, BREERATLAOD—R, BB AT LAO—R, &

X B S t/Notice EFEETT,

ERTIIONDS PR Ao BITage (FEMETRICRISHITORE) | FIEER

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

FhESAH I CHITHEED HEEE
RO - TERF I @ |RIRREREERFAL TOH oD EEOTAEEST 2.
Frag i
B3 - T - RIR il O |RIRERETEL <5PEL. EEFIERICIEATE 28I T,
R - BER - BE I O |RIERIRE CRALERES. Bl s L TOH=0ET - SERESICMT 5.

K@ B EE O:ME A prEhE -
¥ 1, [-CHIET ARSI THIT 285013 BO—20H 25 Lvy FEREAL T AL, T
HEEERL 2T L0 2LAOFEIT. BB S PIHES A BT AEORENEE 120N UF 25 L7 v 7 CHREL TLEaL.

BENOME /Course Description

REFEZRENCHBAL TV LOICR, BEXEH >~ THEOREEZRETZCENVETHD. FERZTE. REAENCEREZLTIBERO
BENRRBE, BROEDELICR2>TTRADELSLBBEHICEVERASERXFICODVWTEET S,

We should consider the root of the problem to solve the environmental problems essentially. In this course, you will learn the

the way of thinking from various points of view to know hypostasis of things

HME /Textbooks
MEICHUTERERSD
Handouts are distributed if necessary.
SEEZREE®EICIF O) /References ( Available in the library: O )

PBEBIZHUTERPICENTS
Introduce some references in class.
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OIRIE R

(Environmental Principles )

BB WA /Class schedules and Contents

1.
CREOER(2) KA
. REOETZ(3) EREER

O~NO A WN

9

REOBZ(1) ERER

REOEZ4) BSAEE

 EBR(NRREBEZEEZTZLHOOBENHE
. ERWQ) RBWE BHR

. EBWRQ) BENEREBINES

. ERW@4) WRES

A RBRE() FoBs. ABOER

10. AME: REMREQ) £HRE, AEEAR
1. A REMREQ) BROLEFIE

12. A¥E- REMEY) HABERE

13. BBERADOEE (1) EMER

14. BBERROBE 2)FS

15. FEMRRDEBE 3) FLHRE

0N OB WN =

. Environment philosophy (1) fundamentals

. Environment philosophy (2) applications

. Environment philosophy (3) fundamental exercise

. Environment philosophy (4) application exercise

. Theory of Justice (1) universal code of thinking

. Theory of Justice (2) deontology and teleology

. Theory of Justice (3) corrective justice and distributive justice
. Theory of Justice (4) exercise

9.

human rights and environmental ethics (1) banner of altruism

10. human rights and environmental ethics (2) bioethics
11. human rights and environmental ethics (3) right to life
12. human rights and environmental ethics (4) intergenerational ethics
13. problem-solving thought (1) fundamentals
14. problem-solving thought (2) applications
15. problem-solving thought (3) presentation

RIEFHM D 3% /Assessment Method
LR—bK 100%
Report 100%

Epl- BRFZOANAE /Preparation and Review

BiEEDEE /Remarks

RELCHAPDZIEREZEDH T, BROBORRICSETED L,
Basic knowledge on environment studies is required to participate in discussions.

FHSE  BAXGE
Official language: Japanese

HYEN,SOXYHE— [Message from the Instructor
HEBETTHRLSBZEEREND,

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

F—J— R /Keywords
RES, ME. St AB. B8R e

Sense of environment, Value of environment, 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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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)

VI

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

BELDEE /Remarks
AVE=22Y TEOEMOBBEEHA > TH &,
It is necessary to survey on the work of company.

KEFEFHAVI-ACHVT, —REFISTREEEIBREORMELTHLETZIBEER,. RBNRE "EHRG (BE. B&, 8F)- T
EEE BIEEBICHEIZIEBRET, CRELTHY, NHEZREXIKOAFIBRBOEBICNEITITVS. 28, THANEOFHEICLKY)
ABHNEBRZEN DD, DTEET (RFEOBEAEFBRERR/LITELIVN ) ASEEESZID L,

The schedule will be decided on the consultation with the company and student. For more information, please see the couse guidelines.

The trainer must be first or second-class architect or registered architectural equipment engineer.

HUELASOXYE— [Message from the Instructor
XERERFHAOD-ACHBVT, —RELITZREREBREORNE L TFETRHEER. BUBBOLYOXELREK (FHE ) BBz &
6O0REAL(1H6REHKEELTI10RULE, BsAHKET2EBUL) T3,
* 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—"— 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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

HRER [BIR] REAETOLAT R, BRENA AV ATALATD—R, REERATLAI—R, BB AT LAO—R, &

ERTIISNDS PSS AHICBIT D880 (FELMETHICHICHITSEED | . FEEE

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

RS 5t BT B L
T | | @ EF70E20RREETOEAIEE. TRLF—IEF DHSTIEE (PTPR OB - &
o - FER ST 5.
e I
m-1
B -l - B I-2
m-:3
Bl = S N
X@: 1 MME O:ME A: POEE BE(CF O AEE |
%1, [|CHIST HEMIES HECHIT BN, BI—20N Y25 L7y TERIL TS, (=rl=k S

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

BENOME /Course Description
CE7OCLAOHRICHELETOLAE, ITRLF—(E PEITE, CEIZEEOERNE BMEEEBIDCE2EERELTD

o

This lecuture explains fundamental knowledges in process chemistry, enegetic chemistry, separation and analytical
chemistry, and chemical engineering.

HBE /Textbooks
REIZISU TEBICIEE
Designate at the class, if necessary.
SEZEREEHEEICIE O) /References ( Available in the library: O )
REIZISU TEBICIEE
Designate at the class, if necessary.
BE¥EtE- WA /Class schedules and Contents
CORBFAETOCLAERIG, REMCETOCLAD-ATHRZEO TV L THRBEZZERABOBEEZEEBLET. BBILCHE>TE,
EMRIEEHEESTTOFERBEERAE. AFLECOVT, T2 EETUY I EREL. FALKULERBABZRRESEHLH0OME
BAVF IS LEZKRELET,

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

RIEFHB DA% /Assessment Method
MEEBHESN, BXCNTZIEYE MFBEEIHITI>HEEYE BRI ERANBROERESZEENIFMELET.
Advisors evaluate approach and understanding for the class.

E§l- BRFZOAAE  /Preparation and Review

BiELDEE /Remarks
HUYBEMHTI L
Ask the instructor in charge.
BHUHENEETS, ERREZEB TR, BERECRBICEHEZFHE-REBRIIRESEZV,

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

REMZ7OLAER (LE70O0ER)

(Fundamental Environmental Chemical Processes | (Chemical Process))

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords

8/ 124



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
R (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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HRER [BIR] REAETOLAT R, BRENA AV ATALATD—R, REERATLAI—R, BB AT LAO—R, &

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.

RIEMA D 5%  /Assessment Method
MRIEEHESN, BRELCHTIESR- ABEEBICHTIEEYE: BEECITIERABOERESERHEMNICTMLET,

Advisers evaluate approach and understanding for the class.

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks

FICHEL
Nothing
BHHENEET S, ERVEZEEIZICE. BERSERACEHEZZEE-_RIBRICRHLEE L,

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

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords
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PYMNE
RENA A AT LER (EmHRIIE)

(Fundamental Lecture on Environmental Biosystem | ( Life Science and Biomaterials ) )

HYER BH FMER / Kazuo SAKURAI / REBHMAFZERT, LIM —th/Kazuya UEZU / BRIBERITER (19~ )

/instructor B JEZ / Koji NAKAZAWA / RUREB T (19~ ), BH 25 / Takaaki ISODA / LR THH
(19~)

BiEFER By 28 {y 21 12825  RERE B3 A

/Year /Credits /Semester /Class Format /Class

HRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

[Year of School Entrance O O

HRER [BR] REACZEZ7OLAD-R, BENAAZRATAI—A, BEERATLAO—RA, #BH ATALAO—X, B

/Department EFHALO—R BE AFATFREI—Z, IE1—-8SAFAT—R

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

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

FANTS A CH TR HEEE
KO - TEEF I O |EREFECEROL C AFERFL, CNEEAL SR IEEE QIS8T 5.
FIRE I A BRSO R - TOBEFBICHEENESI T 5.
B - JE - =R i
RAL - B - BBE I/ O |[FEREEE R D R R A~ DR L PR E EE B S .
HO: o ME O:BHE A PrlgE WENAA A AT LERI]
# 1, [--IcRnd 23805 AHICBIT28E013. BO—A0hUF a5 L7y FHHEEIL T REEL, (EdntA T

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

REDOBE /Course Description
CEDADERHEEZZH TELFECTLT, EAMBPEAS S FOMRCHESERAREBFB/EES,

This lecture aims to explain fundamental knowledges required to research on bio-related materials and biopolymers
for the students who are not major in chemistry.

HRIE /Textbooks
EEHEICHHD L
Consult with your instructor.

SEZEREEFEEICIE O) /References ( Available in the library: O )
ERESTRE (B2 TFELMHR) ISBN-10: 4807906356
B2 FOYEE, AFNEZE (EEE) /Introduction to Polymer Physics (F. Tanaka) ISBN-10: 4785320567
Consult with your instructor.

BB WA /Class schedules and Contents
COBENA A ATLAERIF, BENA A ATLAI—ATHEEZED TV LTHBEELRZERANBNOBEZERELET, BIEICHELT
&, EMRIBEHEESETOZERBEERIE- AFLFICOVT, 5TV ZREL, SACKRULERIEBEZREES LI LD
OEBAVFITLEBRTLET,

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

RIEME D 5%  /Assessment Method
LAR—KERRE 100%
Report 100%

Epi- E%FBOANAE  /Preparation and Review

B LDEE /Remarks
BEHEICER TR &,
Consult with your instructor.
LR—NERE, ERNEZERIETAICE. BEREEREBICBEBEZERE_REBRICRESLEZL,

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

HYENSOXYHE— [Message from the Instructor
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ERAE

RENAFDATLER (LEmHRIZE)

(Fundamental Lecture on Environmental Biosystem | ( Life Science and Biomaterials ) )

F—J— R /Keywords

10/ 124



ERAE

RENA T AT LERI (EYPERIZE )

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

BHER RO BB/ Akira HARAGUCHI / IRIBA G ITER (19~ ), F&HE 3/ Hiroshi MORITA / IREEH T EH
/Instructor (19~)

% B/ Tomonori KAWANO / R4S I 2R (19~ ), EH E¥ /Naoko UEDA / RIFEE R I 2R
RE P&/ Takanori KIHARA / RE4E M IZER (19~ )

BIBER By 28 {y 5 12825  RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

FFETIEONE [FPUESHHICHS TH5E0 BEEMNETHICHICTTAE 1. FHEHE
/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FAE S AHICEITEEED IEEE
E0:% - TEAR I O DL < AP TOEREIC DL THEEISE L. £HlR - ERREDIERFE RS,
frRE I A |ERRRE. BiEFRE. EHEESOSFWIEREEISST .
B3 - gy - =1 m
RéL - 2T - BEE IV O |EamiER. B5EE. FHEESORTHEORLSESOR EER D,
MO ARE O:BE A prRhE B A AT LERD
#1, [-IC8ET 2RSS A CEIT2EENIE. Ba— 200 ) fa 5 Loy JEBIL TS, (EHERETE)

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

REDOHE /Course Description
FRFRCHITHEYNFHEENOEMNBZBBL TVERVEEENREL T, ELHHREEMNBESLVBIARENBZBE TS CHLZ
TRARBARICOVTHERT S, AREBBICSEVTR., £YZF. £%2 £BS FFEYRE £8F HEVZOSIFOERNANE.
BLCIZENHAICETZERZTSELEHIC, ZEAERNOFIBRRACKHUTEEEZZTV., EFNESLUEFIEBTRNBICHER<EITS
LSICERETS,

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

HRIE [Textbooks
BYHBIVIERT S,
Consult with your instructor.
SEEREEREICE O) [References ( Available in the library: O )
BYHBIVIERT S,
Consult with your instructor.
RESTE - WA /Class schedules and Contents
COREBENAFDATLERINE, RENAADATALAD-ATHREZEO TV L THREE LI EBRABOEEBEZEELET., BIEICHEST
&, BMREEHEESETOFERBLEBRAD - AFILFIIOVWT, +2ICEFUVIEZREL, SALKUEERANBEREESED L0
OEBIAVF 1T LERFTLET,

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
25 100%

Examination 100%

HBROFREIEEEHENBFICERTS
Epi- E%FBOANAE  /Preparation and Review
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ERAE

RENA T AT LERI (EYPERIZE )

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

BELDEE /Remarks
BEEZELL, ChETOBBRRCHEUTEEREEZRETSOT, SEFLEFELYHBICHXTHEKTD &,
ERNEZEEIZICRE. BERSLRACEHEZZEE_REBRCRHL TEE L,
Students must consult with advisors before cource registration. Submit notification with cource registration to
Teaching and Education Division, Academic Services Department Division |l for taking this class.
ChET, £YF. £%F, £BE HFEYF. £8F, REYFOERBREZIBLLEERIBVRELEEZNRELEBRTHDOT, H
FEOTHRFBEL., E0PBZRELTVEVOAZHBICLTHSZE,
Students must clarify what they should study in this class.

S

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords
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HERE
BEERY AT ARBEBEEES AT L)

(Introduction to the Environment and Resource Systems)

HYEE RH HF /Hidenari YASUI /| TRILF—@BRILER (19~ ), Bl F— / Seiichi ISHIKAWA /| TR ¥ —1&
/Instructor RILER
RE F/YoITO/ IFRILF—BRILER (19~ ), K&K 1Z5 /Hitoshi OYA/ TR ¥ —ERILER
(19~)

PIL  #F% /Kiwao KADOKAMI / T )L ¥ — &SR, FU8 %% / Mitsuharu TERASHIMA / TX )L ¥ —
ARILER (19~)

ZM K&/ Suehiro OTOMA / B4 T ¥R, =l T /Tohru FUTAWATARI/ BB TR (19~ )
L @/ Atsushi NOGAMI / IREBE G TER (19~ ), & T/ Toru MATSUMOTO / IRIBH M FSFT
B B/ Takaaki KATO / BIEEG TR (19~ ), # $¥47/ Hiroyuki TSUJIl / EBZE > 2 —0 0

EDODE
RE
BIEFER Bl 28 {y 1 1282%H  RERLRE BR VT A
/Year /Credits /Semester /Class Format /Class
WRAZFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
TRER [BR] RECZETOLATI R, RENA AP ATAOD—R, REERATLAOD—R, BB AT LAO—R, &
/Department EFYA(O IR, BE ATATREI—-RX, JVE1—-RATFAI—RA

ERTIFSND PR AHIC BTN (FEMETRICHISHTEEED | . 2hiEEE

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

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

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

REDOHE /Course Description
ARETR ,  RREFATLAID-AZZATUVK LTHESERNAR . K288 T%. RIRSMLFE , KEIZLEOREICEETSIS
A%, FLERBURIVE REBEBREEORENZIIAY MRIBENBELTEBENATVD, BREERVATLAO-AZESLETH
EREWEOMBLALLSUT  HENBEBEEET 5 & A AETSH D.

In this class, you will learn basic knowledge and techniques that are essential for pursuing in the Environment and
Resources System course. Course materials may include environment related applied engineering (such as
environmental chemical analysis and water quality engineering) and environmental management (such as environmental
risk assessment and environmental policy & administration). Class content depends on the students' knowledge level.

HHRIE [Textbooks
BMEEEHEDKTRTIED

Selection of the instructors

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

Selection of the instructors

LB WA /Class schedules and Contents
CORBER>ATLEREIFE, REERATLAID—ATHEEZHEO TV L THEBEELEZERANBOBEZERT, BIEICHE>TE., &
TREHEELSETOFERBEERMB AFIILFCOVT, +2COAVHILTFA VT %2REL, BACKLULEERABEXZRESEZL-H0
BRIAVF1IS LEBRTT S,

In this class, you will learn basic knowledge and techniques that are essential for pursuing in the Environment and
Resources System course. In taking this class, you will consult your research supervisor; evaluating your academic
performance, basic knowledge and skills. Then course content will be customized for your own.

RAESHM D H3%  /Assessment Method
MREBEHEN, RECHTIES NBEESIHII2ERYE: BEELII2ERABOEBRESEEHNICFHMET 5.

Your course grade is based on your research advisor's objective evaluation on your attitude, positiveness in learning,
level of course material understanding.

12/ 124



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

Epi- BE%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
MREEHEOETRICRY., FE- BFICHZEEIE,

Follow your research advisor's instruction, and make efforts on class preparation and brush-up.
ERNEZEEIZICE. SERSCRBICEHEZHBRIRHUTIVEN . BEHAM REL<FHH. MREEHRBICHHKTD L.

This course needs a separate application to the Teaching and Education Division other than the regular course subscription. Consult with your
advisor how you can join this course.

HYENSOXYHE— [Message from the Instructor
ERSHFORHFRILEL, BELTTRERYBELEChZ22TOEBRAROBEBEIEETH 2, MREBHEOEANSERSEFEEZANDIL,
REODHICHTLKDIVEVAXEESHIIOWT, BESETIDEHNEETH D,

Since area of basic field is broad, it is impossible to master all basic knowledge only by participating lectures. You need to make effo r ts outside of
your class as well to master course materials and relevant matters by doing more than following your research advisor's instruction.

F—"— R /Keywords

12/ 124



ERAE

B AT LRI ( IRLF—IATLA)

(Introduction to Mechanical Systems | (Energy Systems))

BYEE 5 A / Masaaki IZUMI / ##H> AF LAT%R (19~ ), F1L T8/ Sadami YOSHIYAMA / B3 27 L
/Instructor TER(19~)

=B &M/ Yoshiaki MIYAZATO / ##> AT LATEHR (19~ ), #E & — / Koichi INOUE / ##> A7 L
IER(19~)
fE2 R =2/ Takumi SASAKI / WS AT LATZER (19~ ), ME K8 / Daisuke ONO / B> AT AT

8
BIEER By 28 {y 1 1Z2H2%H  RERE EE AP
/Year /Credits /Semester /Class Format /Class
TRAZEEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HWRER [BR] REACZETOLAT R, RENA AP ATALAOD—R, REERATLAOD—R, BB AT AO—R, &
/Department FFYA( VDA, BE AFATREI-RA, AVEI—FPATAT—AR

EETIESND PUBESAHICHITLEN EEMETIHCRISHTLEE0 1 . FhEEE

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

SRS A CBIT5EED ZiZEE
X0 - FERR I @ IO LY -2 2T A0 BT BRI E g5 5.
_— I-1 | A [BEIREOIRILE 22T L0 BT B0 I E g8 T 5.

I-z

w Im— 1
BB - Her - R/ I—2
RE. - AR - REE ¥ O |BEFED T LA — B cE L . Wi T LY —BEORIRIROAENEEET 5,
WO BE CO:BE A BORE B 2T LEE ]
1, [--ICREd RUESAHICE 138012, Ba-20hUFa5 L7y FFREFL T RSN, (TRILF-ATL)

EEEL 2T L0 -2LAOREER. BB SRS AHICE TAEENORENEE I -A0N U Fa S Lhvy FTHIIL TS

BENOME /Course Description
AERIFBCHSVTEBIFEZERL TVAVREEEZRREL T, RELZFERBIFOERIBOBBZEELET. RELIFERNZOR
BN EBEEBRTEDNEFICFIDCEEBEETD,

This cource is designed to provide the fundamentals of fluid mechanics and thermodynamics for the students who have not majored in mechanical
engineering in the under-graduate course. The aim of this cource is to obtain the ability to solve various fundamental problems in fluid mechanics
and thermodynamics.

#HBIE [Textbooks
EMEEEHEDETRITZDED

To be announced in class.

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

To be announced in class.

B¥:HHE - WA /Class schedules and Contents
MREEHEFIRILF—2RATALATHFICETZZENOZFERBLEERARICOVTREELHEL, SFEIRNUTERABZRARES IO
OEBDVFI1SLAEFET S,

Students consult with the supervisor about their studies records and their fundamentals of the energy system field. The supervisor plans the
individual curriculum for enriching the fundamentals according to each student.

BiERME D A% /Assessment Method

BEBHERESM 50%
BRHDIVEFLA—N 50%

Participation 50%
Examinations or reports 50%

Epi- E%FBOANAE  /Preparation and Review
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ERAE

B AT LR (IRLF—VAT L)
(Introduction to Mechanical Systems | (Energy Systems))

B LEDEE /Remarks
BHMOFBICAHZFTVTTEL,

Students are required to read the assigned readings.
AEREZBIIHESHNICOVTE, BEHBEHEKRLTSEEL,

Students are required to consult with the supervisor about taking this class or not.

HUELASOXYE— [Message from the Instructor
COBREZTFEITDCEILLRY, REIFEANZIBAUTELEFEOERNIRED I EZHFLTVET,

We hope that this class will help a great deal in your study of fluid mechanics and thermodynamics.

F—J— R /Keywords

13/ 124



- = HERE
B AT LRI (RIS ATA )

(Introduction to Mechanical Systems Il (Design and Manufacturing))

BHER BE S8/ Takanori KIYOTA / #W S AT AR (19~ ), ¥k E— / Ryoichi MATSUNAGA / ##> A
/Instructor FALAITER
# BB /Changhee CHO/##> AT ATER (19~ ), & 5LE / Hiroki CHO / ##> A7 AT ZR
(19~)

HE S/ Hiroshi MURAKAMI / S A7 AT %R (19~ ), ME {8 / Nobuhiro OKADA / B A7 L
TR (19~ )

BIEER By 28 {y 1 1Z2H2%H  RERE EE AP

/Year /Credits /Semester /Class Format /Class

TRAZEEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

HWRER [BR] REACZETOLAT R, RENA AP ATALAOD—R, REERATLAOD—R, BB AT AO—R, &
/Department FFYA( VDA, BE AFATREI-RA, AVEI—FPATAT—AR

EETIESND PUBESAHICHITLEN EEMETIHCRISHTLEE0 1 . FhEEE

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

alivg =Ry or o e a1 Y- | ZEEE
KOG - TEAR I @ (B TFOERShFRL. SRETNIY AT L0 C BT 2= E S D,
_— I-1 S FRETANT Y AT AN TFOEF W HERERIEIS T 5.
I-2

e - 1
BE - Y- #IR I-2
B - Bdr - e i O | ILF -EEEEITORMEA~DREL S EEF S D,
O ME O:-EhE A SURhE e 2T LERED
# 1, I-CREd 22 ES B IT26E01E. B0—20hYUF a5 LV JEEIL T RS, (ERETAIT AT L)

EEEL 2T L0 -2LAOREER. BB SRS AHICE TAEENORENEE I -A0N U Fa S Lhvy FTHIIL TS

BENOME /Course Description
COME AT LAREEIE, BHIZEESHTHREED TV LTHEZERABOSS5, BERTOLOICXBERDZ MR L, BEDZE
IR, BROBITZEOEEZHEELET, FEEER. E2HOELAFZMAFENHBETESZETT,

This course is designed to provide the fundamentals of machine design, including mechanics of materials,
dynamics, manufacturing processes, and machine elements. The goal is to become able to explain fundamental terminologies in each field.

HRIE  /Textbooks
EMEEEHEDETTIED

To be announced in class.

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

To be announced in class.

B¥StE - WA /Class schedules and Contents
MRBEHEFIIILF—ATALAPFICSTR2ZENZFERBEEBARICOVTRZELHEL, SFELEICKUTERARZRESED O
DOEBAVFISLEFET S,

Students consult with the supervisor about their studies records and their fundamentals of the energy system field. The supervisor plans the
individual curriculum for enriching the fundamentals according to each student.

RIEME D 5%  /Assessment Method

BENZZEESI 30% Participation 30%
LR—K70% Report 70%

Epi- E%FBOANAE  /Preparation and Review
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ERAE

B> AT LERI (RFTMIATLA)
(Introduction to Mechanical Systems Il (Design and Manufacturing))

B LEDEE /Remarks
EREMNIsFEEHOMNBEESHNIMVETT, BRETELRVER, HEICERIZ2 B EBEIICRYBATTEL,

If you have any question or feel any problem about the lecture, you should contact the lecturer as soon as

possible so that you can catch up with the lecture in time. Do not waste your precious time without understanding
the lecture.

BYEEASOXYE— /Message from the Instructor
ERSHFOBRHFRILL, BELETTRYBELEChZ22TOERAROBBETEREA, MRESHIOEANEERBEREEZANDIL,
BEOFICHTLKBDIVEVAXHEEREICOVWT, BSEFEITDENEEBICEVYET,
Attending the class is not sufficient, but positive participation is required. Your further inquiry into the subject,

as well as following the lecturer's direction, will help you fully understand the essence of the lecture and related topics.

F—7—R /Keywords

14/ 124



ERAE

—_ § =1 4
BEFYAERE ( BEREBERTE)

(Introduction to Residential Environmental Design)

HEER 2K H—BB/ Soichiro KUROKI /| BEFH 4 2%, 8H RZE /Hiroatsu FUKUDA /| BEFH 4 2 28

/Instructor (19~)
FI>H— /N—N /Bart DEWANCKER / BEFH 1 2V ZR (19~ ), FKJIl & / Takao AKAGAWA /| B
THAER

BIBER B 28 {1 5 12825  RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

HRER [BIR] REAMFETOLATI—R, 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

SRS HE BT B ShEEE

5038 - 1287 1| @ |eemsmt comsamesr gzt 5.
e I
R i

N V-1
B - EA - REE i
O BHE O:MBE A prEE BT B |
%1, [ CHIET BS54 HITHENIE. Ba—200 a5 Lvy FEHEIL T &L, (EEEEREtS)

HEHT Y O —2LAOEE R, BB EFESAHICE T ARENORENEE I -0 U Fa T L7y TTHIL TR S,

RENOPE /Course Description
BESHTCORAREICEIIRNFLIOMRPEELF T EERPCEREROMRLETS> LOICIE, BEHE., BHitE, BRESLEICHT
65%%%’&@%b%t’)ﬁf&b< tt%(a.» Lﬁ:/?ﬁE)PCAD/EE» nxﬁﬁizﬁilﬁbﬁ_nx#i@b\gt-i?Tﬁﬁnx#LM\ET—IﬁZKLﬁ’I}’(’
REXRRN, TLET—2a @ hE V- EEREZEE T HICBEBLTBLKMEN D, ABEHRTEH. BETFYA U I—ATESRIZ, 20
EOBEARBERHFOERZIAIPIKBT TR LEEIC, BB ZBURBHNRIAENICERANEEZEEBIBEBEY,

It is necessary to understand basic knowledge to relate to architectural planning, city planning, history of architecture to

study the skill of design technique about the residence environment in the field of architecture and the city planning theory and architectural theory.
And also, it is necessary to acquire the skill of molding power and the drawing power of

expression that are essential to a building design, the basics quality such as the ability for presentation by Architecture &

Arts Design Practice and CAD Practice, Drawing Practice through the design problem enough. This course is easy to

understand the basics of such residence environmental design studies and encourage to improve the fundamental design ability through practice.

HHRIE [Textbooks
BMEEEHEN VEICSUTEBICEET %,
To be announced in class
SEEREEEEICIE O) /References ( Available in the library: O )
BMEEEHEN VEICSUTEBICEET %,
To be announced in class

RESHE - WA /Class schedules and Contents

COBRETHAEBITE, BRIV I-ATHRZED TV LTHELBZIERANBOBEZREBLET. BELCHLE> TR, EHFR
FEHBESTTOEXERBEERAH - AFILFCOVT, THEHEL T, BALKULERARERRSEILOOERAUFI5 L%
BRELET,

This course will encourage to acquire the basic knowledge to be necessary when the student push forward a study in the Architectural Design
Course. The student except the graduate of the Department of International Environmental of
Engineering can attend this course. In study, instructor carry out hearing about the conventional studies results and basic knowledge / skill and
examine an individual curriculum to let the basic knowledge that accepted each student fill up.

RAESHM D H3%  /Assessment Method
MREBEEHEN, REICHTIER MBEEBCHIIBERMYE: BECIIERINBOERESEZEFHNICTMLET,

The instructor evaluate objectively the aggressiveness to the class / understanding degrees of the basic knowledge /
the knowledge acquirement for the class.

Efl- BRFZOAAE /Preparation and Review
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ERAE

BT A B (RIS )

(Introduction to Residential Environmental Design)

B LDEE /Remarks
BLEHBICER TR L, TLMREBEBHEBOERICHVL, FE BRECHEEVTIEEL,
According to the instructions of the instructor, please concentrate power on preparations for lessons / a review.

ERNEZEEIZLOICE, SMASLERCEHEZERRICREIDILEN S &Y. BEH M REZRZLHAREEHBICAKTI L

The fundamental field needs early knowledge acquirement. When the student cannot understand, don't hesitate to ask a
instructor a question. Please submit a report book to management section school affairs separately from a study report.

HEEANSOXYE— /Message from the Instructor
ERPBOBHFEELS, RELTTRVBELEECIZETOERABOBEBEITEREA. MREEHBOEANBERBTEFEEDANDIL,
BEORIIHTLKBIVEVARXHEESEICOVT, BS¥BI2ENEBICAYET,

The foot of the field of basics is large and does not have the acquirement of all needed basic knowledge only by a class.
Not to mention the concrete instructions of the instructor, what the student learn by oneself becomes important about
extract and related matters coming out in a class.

F—J— R /Keywords

15/ 124



ERAE

BETFHAOERI (REZEBEREIF)

(Introduction to Engineering for Building Structures, Building Materials and Building Construction)

HYER EH EE/Keigo TSUDA/BETFTH A V2R, S8 F= /Koji TAKASU / BETFH A 228 (19~ )

/Instructor WF #°I/Masae KIDO / BEFH A %R (19~ ), MBIl ## / Hiroki SUYAMA / BEFH 41 2 25
(19~)
/MUM %5k / Hidehiro KOYAMADA | BEE T 2 %8 (19~ ), R H8A / Kazuaki HOKI / BEFH 1 >
28 (19~)

BEFIR B 28 {1 21 12825  RERRE E-£ 3 AN

/Year /Credits /Semester /Class Format /Class

TRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

HRER [BIR] REAETOLATI-R, BRENA AV ATLAOD—R, BREERATLAOD—R, BB AT LAO—R, &

ERTIRSND FURSAHICBIT 0880 (FEDMETRICEICFITLEE0D | . FEEE

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

S CHITBEER EEE

5038 - ITAR I ® |IEEERERTE CY B S A THE S S AHEE - e TR #1557 5,
e i O |EETTRHRES T2OSF I BN T, WEEEDES A ToE L AEFE IS S0,
BE -y - &1 i

- V-1
.. - B - BERE T
MO B BE O:RE A pPRE BT A R
¥, 1--ICRET 2RESAHICHIT2§E0IE, B 20025 L7 THEEEIL TL RS, RRTEEERETE)

HEEET Y A O -RLACRER, BESFAESHHICE FARENORETEE I - A0h U F a5 L7y TTHEEL TOES 0,

BENOME /Course Description

BEEE BEEMH. EERTIOSHTELRXEERTZICE, BELE, BEE-REE BEME BEETOERAMZ +5 CEBEL TH<
PBENHZ. FEETR, COISBEEEE- M- BIZOERCOVTHAYPIKBEHITZELEIC, BRICHBTIBNI-RES ( BIER
Bt FME- RIG) OMNEBL TEERE ME BIOSHENEREY IP24BREEREES.

In order to make out master thesises in the fields of building structures, materials, and construction, it is necessary to fully understand the
fundamental knowledge of structural dynamics, building general structure, building materials, and building construction. In this fundamental
lecture, we explain plainly the bases of such building structures, building materials, and building construction, and make attenders understand the
up-to-date topics and the general images of building structures/materials/construction, through the introduction of excellent examples (building
structures/new materials/construction practices).

HHRIE [Textbooks
BEMEEEHEDKTRTIED

To be announced in class.

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

To be announced in class.

LB WA /Class schedules and Contents

COERETHAEBING, BEEFHA O I-ATHREED TV LTRBEEZZEBRABOBEZEELET, BBICHZ> TR, SHRE
BHELSETOFERBEERBAR AFILECOVT, +5CETUVITZREL. BALKULERABZRES LI LOOEBHVF
1TLZEBRIILET,

In this course, you will learn basic knowledge and skills that are essential for pursuing in the Architectural Design Corse. The graduate students
who advance from our university cannot take this course. The students who take this subject are required to consult each advisor about academic
achievement, acquired basic knowledge and skills. On the basis of the consultation, the individual curriculum will be made for your basic
knowledge.

BiEME D 5% /Assessment Method
AREEHEN, REICHITIER- MBEEICHITIBERMYE: BECII2ERIBOERESZEFHNICTMLEI.

The research leading teacher evaluate objectively the behaviors in every lecture time, the positively in learning and the degree of understanding of
oriented fundamental knowledge, etc.
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ERAE

BETFHAOERI (REZEBEREIF)

(Introduction to Engineering for Building Structures, Building Materials and Building Construction)

Epi- BE%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
MREEHEOIERICKY., FE BHICAHZEIVTTEL,

The students are required to prepare and review before and after every lecture as indicated by the instructor.
ERNI>BRIEHOABESHIVETT, ERTERVRE, HELCERITARERBHICRYBATIEEZY,
ERNEZEEIZICE. BERSLRAICEHEZZEE-_RUBRICBEL TEZ L,

The early aquirement of knowledge is necessary in the fundamental fields. When you cannot understand them, please make the positive efforts
doing, for example, asking the question to the teaching staff. In order to attend this fundamental lecture, please submit the notification to the
Teaching and Education Division, Academic Services Department Division Il except for the attendance declaration.

HYENSOXYHE— [Message from the Instructor
ERSHOBBRIELS, BELTTRIYBLENDLTOERABOBBETETEA. TREEHEOEFNEERTEFEE52ANDI L,
REOFRICHTLKDZIVEAXHEEREICOVWT, BHSZEITDENEEICAYET,

The range of fundamental felds is wide. You cannot aquire all the needed fundamental knowledge only by this fundamental lecture. It is important
for you to study yourself about the essences and the related affairs in every lecture time as well as the concrete instrctions of the research leading
teacher.

F—J— R /Keywords

16/ 124



ERAE

BETHAOEBN (BHEEIRILF—%F)

(Introduction to Energy Systems in Urban Architecture)

HYER B BZ/YUiRYU/BEFHA 2R (19~ ), 85 &R/ Weijun GAO /| BEFTH A 28R (19~ )
/Instructor BA 3=/ Yasuyuki SHIRAISHI / BEFH 1 %R (19~ )

BIBER B 28 {1 5 12825  RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

FRS A 51T AR zEEE

£158; - F2AG I | @ |Etimmimcmy e > 2 TUE s L A EHERT 2 L% —SOERIEE IS8T 5,
HIAE I | A |[SEEEET LT 0% T, FREEDD D 2 TLBITARFIRATESI I3,
B - W - S 0

R V-1
RAL - AR - HEE i
MO ME O:ME A priE BEET S o B
%1, [-|THIET BEHES B HITHRE0IE,. BO—20H ) $25 bvy TEHEIL TS, (BPHRET 2% —)

HEET Y O -RLAOREIL. BB EFAESHHICE FAEENOREREE I -A0h U F a5 Ly TTHEL TS0,

REDOBE /Course Description
MHPEEORR - RBECEEL LBLIRIXOLEHOMRICE)EHALBICE, BIRE, ZRRE. ERFAMEE. FERHE. ILF—H®HES
ATLABEDREIZSLURBHTEZOERAERZ T2 ICERL THBKBEN HD. FBHETR. COLSEBHEREIIILF—Z20EHELE
BAHH- HMeBBEIZLzBET.
BH, BEHEEHHOL, BEESLVARFEHSEIC OV TEMRESOERE X2 FHEMRBZ, AFEZEIC OV TIRRAEIN S
HBEBBT L HFPENTEL LENUNOEHEFINE EABET LN TE B,

It is necessary to acquire the fundamental knowledge and skills of thermal and air environment, air-conditioning systems,
sanitary facilities, and energy supply systems, in order to write a master thesis in the fields of environmental engineering

in architecture and urban community or building services.

This course aims to acquire the fundamental knowledge and skills of environmental engineering in architecture and building
services.

HRIE [Textbooks
HEBIZHUTHEBICERT S,
To be announced in class.

SEEZREE®EICIE O) /References ( Available in the library: O )
HEBIZHUTHEBICERT S,
To be announced in class.

LB WA /Class schedules and Contents

COERETHAEBIGE, BETFHVAOI-ATHREED TV LTHXEL B2 ERABOBEZEBLET., BBICHL>TE., EHRE
BHELSETOFERBEERBAR AFILECOVT, +5CETUVITZREL. BALKULERABZRES LI LOOEBHVF
1TLZEBRIILET,

In this course, you will learn basic knowledge and skills that are essential for pursuing in the Architectural Design Course.
The graduate students who advance from our university cannot take this course. The students who take this subject are
required to consult each advisor about academic achievements, acquired basic knowledge and skills. On the basis of the
consultation, the individual curriculum will be made for your basic knowledge.

RAEEMD HE  /Assessment Method
MREEHEN, REICH TR MBEEICHITIEERMYE: BECII2ERIBOERESZEHNICTML T,

The instructor evaluates objectively the aggressiveness to the class and understanding level of the basic knowledge.

Efl- BRFZOAAE /Preparation and Review

17/ 124



ERAE

BETHAOEBN (BHEEIRILF—%F)

(Introduction to Energy Systems in Urban Architecture)

BELDEE /Remarks
MEEBHENVIETICHVL, FH- EBLCHEIVTIEZL,
The students are required to prepare and review before and after every lecture as indicated by the instructor.

ERNSBFIRPOHNBREEIVETT, BEETERVRLE, HECEBR T L EBBHICMUBATIEZL,
ERRBEZEEITZICE. BERECRBICEHELZESHERCRETIVEN B ET, BEHAM RERATL. MRABEBHBCHHKTI L.
The fundamental field needs early knowledge acquirement. When the students cannot understand, don't hesitate to ask a instructor a question.
Submit notification form to the school affairs section.

HYENSOXYHE— [Message from the Instructor

ERAFBE< LTEMOFERHROLARIILT Y TBTELTEA, RAOHBEICRYATELE, BYILEZ2ORERMBEThICETSE i
EXH, TOORETT,

Without basic knowledge, no students can learn and study in a specialized field. When we tackle unknown problem, there
are nothing reliable besides the basic knowledge and a way of thinking and seeing based on it.

F—"— R /Keywords

17/ 124



ERAE

BE- XTFATUEER (BE- XF1T0E)

(Introduction to Communication and Media Processing)

HYER EE B8/ Satoshi UEHARA / 1E$8S AT LALTER (19~ ), &BE K2 / Masayuki SATO / B AT AL
/Instructor B(19~)

7 PER] / Takashi NISHI / B X 7 4 7 TEHR, RIE B8 / Akihiro KAJIWARA / B> AT LA TZEH
(19~)
B IE%: / Masahiro OKUDA / 88> AT AT 2R (19~ ), kB 8/ Takashi SATOH / B> AT LI E

B(19~)
g %% / Yasushi YAMAZAKI / 18 AT LTER (19~ ), B EH /Lianming SUN/ BHR> AT LI
B(19~)
HB B/ Hiroyuki KOGA / 8 AT AT2R (19~ ), M W/ Isamu MATSUNAMI / 8 X5 1 7 T
25
=it E / Seisuke KYOCH! / 188 AT LT ZR (19~ )

BIEER By 28 {y 25 1Z2H2%H  RERE BR A

/Year /Credits /Semester /Class Format /Class

HRAZEEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

[Year of School Entrance O O

SRER [BIR] REMETOLATI R, BENA AV ATLAOD—R, BEERATLAOD—R, B AT LAO—R, B

/Department EFYA(O IR, BE ATATREI—-RX, JVE1—-RATFAI—RA

EETIESNE MPMESAHICEIT5880 FEEMMETEICHICHTREE) 1 . FhEBE
/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FES A#ICBITHEEN ZEEE
ROGEE - IERF I O |1EEDE(E. B - EFORE. (55 MIEE CRT 2 B BRI 1S5 T 2.
;1 i
B - P - RIR il
Rl - BER - BE Iy
o PE O:FE A PrEE BIE - AT 4 FIIEE
B, D lCFffind 2P AR5 A#HICHIT R8N, Ba—20h ) Fa5 Lv» JEHEL T S, GBIE - A7 4 7D

BOR(E - # T 4 PAIED-LIAOFEIZ, BB EFUES AH B T ARENOEEEEE I - A0 U F 2T v TTHEEL TS,

REDOHE /Course Description
HEMBRIEYPIY ND—IFRELEBRICBVT, BE BRATIATORETEIFKREL, FLLVEHNBERNBEASTHEATWS, C
DESBERATICH>TEH, EFERE. BHSE. BEIZ. BRIZSEERECSCHIZIEREMNEEBIBDCLRIECEETHD, K
BETEH., EREMOTBILLEEST, BETNSOEMAEDRSICHBAENTVRZAICOVWTESHAY R ITSEHRT S,

The roles of communication and information are nowadays getting bigger and bigger, and also the technological development is making a large
progress. It has become more important to learn the fundamental technology relating the information communication, such as the electronic
circuits, the electromagnetics, communication technology and information technology. In this lecture, we learn not only the basic theories but also
the application of them.

FEZEBERFUTOEBY TH B,
CBE XTATREBICETZ2HAE: RTOBEBAKZRICEVTHBILITAZESIC, YZIPBFOEREREZENICT S,
HRIE [Textbooks

ZEREHEDETRIDED
To be announced in class

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

ZEREHEDETRIDED
To be announced in class

B¥:HHE - WA /Class schedules and Contents
BIEILEE-TR, ChETOZEEE, ERAR. ATIIFCHLTEAEREEHELTPICHBEL. SAOEBABERICEA T @R DA

DX 1T LEERT S,
When taking this course, you should consult the adviser with your fundamental knowledge, skills and grades. The individual curriculum will be

made for improving your basic knowledge.

BABFHMED A% /Assessment Method
BECIVEATCES, AREEICNTIERYE. ERARICNTI2ERESZEEHENTENCTMT S,
The teacher objectively evaluate your understanding level of the basic knowledge, activity for gaining knowledge and your
attitude taking lessons.

Ep- BERZBOANAE  /Preparation and Review
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ERAE

BE- XTFATUEER (BE- XF1T0E)
(Introduction to Communication and Media Processing)

B LEDEE /Remarks

MEEBHENERICRY, FEEBEZRERIZ &,
Review and preparation are needed.

BERICEUVELEHAREREBICHBRTZLSBHTRCE, ERDNEZEBEIZICR. BERECRAICEHEEZEZFBE_RUBRICRELT
IEEWV,

You should solve the questions in the early stage. When taking this subject, the registration other than the report should be submitted to the
Teaching and Education Division, Academic Services Department Division 1.

HUELASOXYE— [Message from the Instructor

ERABOBEICLY, BEOERERUL LY, HROBEZLEFRIEFTELS, RAOBEICEEBNICT7O-FL, RRITZEHNEET
»Hd,

It is important to get over the unknown problems as well as to widen your knowledge and establish your fundamentals.

F—J— R /Keywords

18/ 124



])EJ—Q>X§AE@(ijJ_991;A) HENA
(Introduction to Computer Systems)

BHER =T 54/ Hiroshi MIYASHITA /B3R X 7 1« 7 T%#}, #8/K  HBB/ Goro SUZUKI / 1§ X 7« 7 T%%
/Instructor =8/ Toru TAKAHASHI / B X7« 7 TE%, B8 E# / Yasuhiro TAKASHIMA / 83> AT AT EH
(19~)
R %% / Shigetoshi NAKATAKE / 8 A7 LATHR (19~ ), 0 M2 / Kazumi HORIGUCHI / 1§33
AF LTER (19~ )
W& i / Susumu YAMAZAKI / 1385 A5 LTS8 (19~ ), & /Qing DONG / X7 1 7 TR

BIEER By 28 {y 1 1Z2H2%H  RERE EE AP

/Year /Credits /Semester /Class Format /Class

TRAZEEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

HWRER [BR] REACZETOLAT R, RENA AP ATALAOD—R, REERATLAOD—R, BB AT LAO—R, &
/Department FFYA( VDA, BE AFATREI-RA, AVEI—FPATAT—AR

EETIESND MPURSAHICEITHEEN (FEMMETIFICHISHITREE0) 1 . HhEBE

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

EAE S RHICBIT2EEND FEBE
F03E: - IEAF I O VBT - $RiAR - Sl 2 F L5 CREY 2R IEEO B F 15151 2.
AL I
B - - =/ I
B~ - AL - BEE I/
MO EE O:ME A priaE v a—4w AT LB
# 1, I--ICHEd 22HESAHICEIT25E013, Ba—20h U F a5 L7 FFEEIL TS0, (O a—8u 2T M)

A Ea— R ATLD-ALAOEEIT, BE oFESHHICEI T2 NOMEYER 03— 200 UF a5 Lww FTHEEL TS0,

BENOME /Course Description
OAVEB1—Z2YATARZY N)—VRBRICIBSVTHEREDOERE2TVWS, AVEI—EFEMIHEILCFESERTF , B, VLSIFVYT, Th
SEBHNL , FRAEBXHBICRAITZIEOOYIRNIIT , ESICVLS | FYTEEFL , BETIEMETOTRERRLEICHLE>T
W3, E20EMAPHOZE MRZEDDILHICEBLTVATARE RS BEVERAZROR LZENDON COBENDEETHD, ERARE
NEBILELEEST , FEOEMPBTTNSOEMAEDKS ICHAENTVRAILODVTERNS,

Computer and network systems become indispensable in our modern society. As for computer technologies, there is a
wide range of researches, which include researches about electronic devices, circuits and VLSI chips. Not only those
hardwares that are components of computers but also software that process information and control systems using the
hardwares is required to construct computer systems. Also design and fabrication technologies for VLSI chips are
important so as to complete computer design in a short design period. The purpose of this lecture is the advancement of
basic knowledge, which helps the students to study in each specialized field. Beyond the acquirement of basic knowledge
this lecture describes how computer technologies are applied in each field.

HHRIE [Textbooks
HYKENDOERICKD Tobe announced in class

SEEZREE®EICIE O) /References ( Available in the library: O )
EYHENDIETRICELD Tobe announced in class

RESHE - WA /Class schedules and Contents
BEICYLE TR, CNETOFERE , BELEERABP AL DV TEEELHEE T HICHBELTILKEET VY, ThICEJESEE0RE
BAZBOBDLOLEOOERNAVFITLZERL , THICH>TEERT S,

The students who take this subject are required to consult each advisor about academic achievements, acquired basic knowledge and skills. On
the basis of the consultation, that curriculum which this lecture follows is made individually.

RBiEME D 5% /Assessment Method
HERAZROBBICAT BB ERABOn LEZEENICFMET 5.

Activeness to acquire basic knowledge and advancement of the acquirement are quantitatively graded.

Epl- BEFZOAAE /Preparation and Review

19/ 124



B 1—32ATLAER (OVE1I—322ATA) U
(Introduction to Computer Systems)

BELDEE /Remarks
HHEHBOERICRY  BEABTOTFE , B#EETS52 &,
BEHNRLCODVTORBARRERL , REHICERIZCE, ERNBZEETRICR,. BERELRBICEHEZFHEREBRICREE
=L
The students are required to prepare and review before and after every lecture as indicated by the instructor.
Questions about the content of the lecture should be addressed to the instructor so that they can be solved as soon as
possible. If students want to take a basic subject, they are required to submit notification form to Teaching and
Education Division, Academic Services Department Division Il besides usual registration.

HYELASOXYE— [Message from the Instructor

ERAFBE< L TEMOFERHROLARIILTY TR TELTEA, RAOHBEICRYATELE  BYILE20RERMBEThICETSE i
EXF,EOORETT,

Without basic knowledge, no students can learn and study in a specialized field. When we tackle unknown problems,
there are nothing reliable besides the basic knowledge and a way of thinking and seeing based on it.

F—"— R /Keywords

19/ 124



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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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,
- EEBREVOEREEMRL. EFOBRBIZIAEEHKTE S,
- 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
EFBBHOILE —EXLEAMN (BT E- HMHE—B &) BEE/E . 3,675

SEZEREEFEEICIE O) /References ( Available in the library: O )
O Eft®2I—R EXRF (EL E- $NEXR- ZESBE- BIEE Z)AEHR. 2,500 +F
O IvE2IvIBRILE (ERHEK SHEBE E ) RELERA. 1,800 + Bt
O EXtZE:BEfCHH (SNEEXEZE){LERA,. 2,200 + %

BB WA /Class schedules and Contents

1 HAH>RA guidance

2 IXRILF—ELEFEH energy and chemical equilibrium

3 B (BFIX/ILF¥—) OFHE control of electrode potential

4 ZJILVABRMDOR Nernst equation

5 EEBWMEN standard electrode potential

6 KmEEETBEH photoexcitation and electron transfer

7 REBR—RAOHKESRIETOEA photosynthesis—natural photoelectrochemical system
8 IXIF—F+rv S ERGEE reaction driving force and kinetics

9 REBEFBEXIS kinetics of interfacial electron transfer

10 FFOIXRILF %, BERBIXILF— energy levels of molecules, reorganization energy
11 FEMEIRILF—, X—HAER activation-free energy, Marcus theory

12 YE&EE, Y40V v ORILE X KNJ— mass transport, cyclic voltammetry

13 RERISOHER  surface science of electrode

14 XTI F—ZH photoenergy conversion

15 &Y summary
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BPIRE
oIXIF—1t=x REETOER

(Chemistry of Energy: Reaction Kinetics)

RIEME D 5%  /Assessment Method
AEOREANOM M (REBE) - - - 40%, EHER- - - 60%

Grading will be based on active class participation (40%) and the regular examination (60%).

Epi- E%FBOANAE  /Preparation and Review

BELDEE /Remarks
FBLARNOYBAE (LERAZPREBEREE ) EBRLTVDENEELL,
BRE "EFRBOMLME (HEEF) . eBRELIFSIRL., HREORLYEHZTFEIA &,
The students need knowledge of basic physical chemistry (thermodynamics and kinetics).
Bring the textbook into class and make good preparations.

HYENSOXYHE— [Message from the Instructor
BER IRLF¥— REFECECEVZEES, LEEMEOIUSISHABEOAEZASH ICTHLOOEBRIZZICOHTIEL L,
Be interested in the issues of resources, energy, and environment and have a solid scientific foundation to clarify the essence of the issues from
the viewpoint of chemical engineer.

F—"7— R /Keywords
IXILF¥—, LEFE. EEEN, EFEDH. EHLIRILE—

energy, chemical equilibrium, electrode potential, electron transfer, activation energy

20/ 124



¥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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

FRHES HHICHITBE IEBE
#038; - ITAR I @ [{EEFO2AOWREICWESPRICESN. RIGEE SRR S OB - SiitiEs 7 5.
FikE I
-1 | o fﬁf_gmb* SERHAOILFELERALT 2B L FOFRE#IE A, ERORICEIETT 2iMIBEEENEE

B 5T %,
BE - - &1 -2

m-3
B0 - BT - T I o [BEOHMAR CRAIEERRAT HILPREIL, RINEE, FIGHREOEY 57 70—F 7 2EHRE

B2,

K@ R R O:FHE A: PrEE U
%1, 1 |CH5T 3 EMEEHIIBIT2801E, Ba—20hUFa5 L7y FTHEEIL T RS, TR
SEE{ R YO0 R 0 — AAOFEL, BE SRS A I AEENOMEMEE O — 20N U+ 15 L7y T CHEEL TL TEaL,

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.

HHRIE [Textbooks
1K= MR (T)

2.5 L VAR L E
SEEREEFEEICIE O) /References ( Available in the library: O )
BICEELEL Nothing specified
FEETE- WA /Class schedules and Contents
1HAR A BA Guidance & Introduction
2 RIGEEER (1) [EEX] Theory of reaction kinetics (1)  [Rate equation]
IRIGEEEHR (2) [1XARISEER] Theory of reaction kinetics (2) [First order kinetics]
4 RISEEEHR ) [2ARBEER] Theory of reaction kinetics (3) [Second order kinetics]
5 RIGEERMR (4) [FLZUARR] Theory of reaction kinetics (4)  [Arrhenius equation]
6 RISHBER (1) [EXRIS] Theory of reaction mechanism (1) [Elementary reaction]
7T RISHEER (2) [EFREBIEMU] Theory of reaction mechanism (2) [Steady state approximation]
8 RIGHEER 3) [E#RIS] Theory of reaction mechanism (3) [Chain reaction]
9 RICHBEMR (4) [EBBREER] Theory of reaction mechanism (4) [Transition state theory]
10 REEHR() [RERR] Theory of adsorptiom (1) [Adsorption phanomenon]
1 REEREQ) [REKE] Theory of adsorptiom (2) [Adsorption mechanism]
12 REEHRS) [L-HEBORER] Theory of adsorptiom (3)  [Langmuir-Hinshelwood rate equation]
13 HRE(1) Presentation (1)
14 BERE(2) Presentation (2)
15 MEFTH Discussion

REFE DAL /Assessment Method
RRANB(40%). BERISE(A0%). LKR—K(20%) Presentation(40%), Communication(40%), Contents(20%)
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oftERI T

(Kinetics and Reaction Engineering)

Epi- BE%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
1. EBTCRALMERSEELERCHBOERZEBL TH L,
2. HEOMET—NIL DV TIRBEE, REHEBOENSKKEATHLLIE,

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

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

21/ 124
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O ISERET L%

(Reaction Design and Engineering)

BYEER

/Instructor

BIBER By 28 {y 5
/Year /Credits /Semester

1

RERE

SH#  #2 /Hiroyuki IMAI/ TR F—ERILER (19~)

/Class Format

EMBE
RREMAE7OEA

A
/Class

NRAZEE 2003 | 2004 | 2005 | 2006

/Year of School Entrance

e EE
/Department

2007

2008

2009

2010

2011

2012

2013 | 2014

(ONNO)

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . 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

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
LENBLCFIZNFEZ2ER IR L}, HOREBTHI AR K 1E - EEYOIHFSLICANOVETHZIRILF— @
- LEOPBILSIZBRFOREREMEZERIZLTEEILLE 2T D, FEHRTR. BREBAORIN SOEGHER7OEAREICO2VWTE
FHIPNREIZOREICESVTHERT S,
FBERERELUT, LFZERE L TUREBBEICHEN FENRTISHYVEDI LSRR ZEZEBEET S,
The essences of chemistry and chemical engineering lead to any advanced technologies for environmental protection at outlet of social system in
atmosphere, water, land and waste; eco-friendly engineering and design for energy, petrochemical and chemistry. In this class, synthesis methods
and reaction designs for construction of eco-friendly processes will be shown on the basis of chemistry and chemical engineering.
The objective in this class is to learn knowledge on the basis of chemistry and chemical engineering in a variety of fields for dealing with
environmental issues.

HRIE [Textbooks
L
Not designated

SEEREEREICE O) [References ( Available in the library: O )
L
Not designated

B¥:HHE - WA /Class schedules and Contents

HAHA A guidance
B unit
TXxI)F¥—- ERW energy & resources
KMEBM (1)/47> hydration and dissolution (1)
KMEBRE (2 ) /4 A 1LEY  hydration and dissolution (2)
KFEARE (3 ) /MR  hydration and dissolution (3)
35k (1) presentation (1)
KX (2) presentation (2)
W& & fi& adsorption and desorption
A 7R ion exchange
J1)—=2ZAKNJ— green chemistry
RIERAMNAMBERN  catalysis technology
REFMBES /RT7—MREFZA4 N zeolite
K (3) presentation (3)
& (4 ) presentation (4)

iERME D A% /Assessment Method

BEOREA DY) &/ active participation in class 20%
&/ presentation 80%
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O ISERET L%

(Reaction Design and Engineering)

Epi- BE%FBOANAE  /Preparation and Review

B LDEE /Remarks
FREICEHELTEF LA ABEERBOL
Prepare to knowledge for lecture item

HUELASOXYE— [Message from the Instructor
NFRRBREICEEBENICSMTD &
Try to discuss

F—J— R /Keywords

22/ 124
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EMBE

o> T = (%7 OER
(Applied Catalysis)
HEER A B8 / Katsutoshi YAMAMOTO / TRIILF—@ERILER (19~ )
/Instructor
BIBER B 28 {1 5 138 RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance 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

R28 - TERR I ® OiHER - TR EEERE LB TAEREIAE O 21020 T, AL S 2R UAMERIDIC DL T O
(s - 32R% KEFIEET 5.
fEE il
m-1 O |BiRRELS CRY 2 EEORTONE A, RICDEEEIERET 25 E S5 D,
BFE - ¥ - =1 M-z
m-3
R - ERAT - HEE I o BRI CREY 2RFBORFONEE, WDOEESER T AL IICHEET 2480, MDEEOREFEHE]
e TR T RR = FTORFCOLWTEN - BWTELEEEL D,
WE A RE OBEE A rRhE

# 1, I--IoHEd 2RUESHHICSIT2601F, BO-20hUFa5 L7 FEHEIL TS,

[CHREETE

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

REDOHE /Course Description

MREFERROIZEIECREESTRESBEVENTH S, FERTR, EROMFIETOELATAVSKATV2RY MEEZRY LT, 0

T7OEATOMERS, RUMEBSORH. HESEEZEBIDC2REARETS,

Catalysts are indispensable for chemical industries. In this course, the roles and the properties of various catalysts

actually employed in industrial chemical processes will be studied.

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

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

45(2#8E L % LV /Not designated

B¥:HE - WA /Class schedules and Contents

1 HAXVRA, g & L% T #¥/Guidance

92v*>4 - RIS 7O€A - /Cracking -reactions- process-
92v*>24 - - /Cracking -catalysts-

D7#—32%Y -Ri- 7O+12R - /Reforming -reactions* process-
V7#—32% - i - /Reforming -catalysts-

KEALBER - AR - /Hydrodesulfurization -catalysts-
Z Db D AR 7 O+ A/Other catalytic processes

9 HERKR. H&UER 1/Presentations and discussion 1
10 K., B KT 2/Presentations and discussion 2
11 BER., 8K 3/Presentations and discussion 3
12 &K, B KU 4 /Presentations and discussion 4
13 BER., B K5 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%
F 3k & L 7R— N/ Presentation and Report 80%

0N OB WN

EH- ERFEBEOHAZAR /Preparation and Review

23/ 124
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#PIRE
oI T = RE($7 0 EA

(Applied Catalysis)

B LEDEE /Remarks

BETH) LF2METOLAICEIZIRAFRNETA. ThICETIRRELTESVET,
At the final part of the schedule, you have to make a presentation on catalytic processes referring at least one scientific
paper written in English.

BHENSOAXYE— /Message from the Instructor
HERRE2TERA, RRPHRTORELE, BENEREANOSMEZHRFLET,

Constructive participation is highly expected.

F—7—R /Keywords

23/ 124
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VASNVAG 17 Rig (LS
o N R RRELFTOE2

(X-ray Spectroscopy)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 tablesD &k F ZFE T %
CEWHIENRBERAELZZZT, RENECTENEELLDH ZRIETS

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:

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

HRIE [Textbooks
BMARXERBETOEBE- — MR NEAFM FH R (E), R ELX (E), BEDHILZLXBESTHRBHKE RE)

SEEREEREICIE O) [References ( Available in the library: O )
OMEBEONMME LR SHERZE HUHMNK
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=A, EMRE
VAN VAVAN : 4 (1) 4 —°
o le ya| *ﬁ'nﬂﬂ REZ7OLA

(X-ray Spectroscopy)

BB WA /Class schedules and Contents

1.4>hO%9>3>

2 WM FERFE  (RBBRECGEEAL?)

3. AMUEELRERRIN (BTFOPE)

4 WHMEEREREN (2B

5. BEFNZ0OEZ (RIMEBEBEREXRIKNIL)

6. BFN2OERI (Y1L—FA 2 H—OEBHER)

7. MEONHRETORA (ZATEBREOSE)

8. MEOXNMHMEL ZTOSAI  ( International Tables Dtk 7 )
9. MEORMELZOIAI  (BESF )

-
o

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

vt

_ a a A A
a s wNn -

. 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
11 . The Rietveld method and fitting program RIETAN
12 . Installation and initialization of a program

13 . Pattern fitting

14. Parameter setting

15 . Analysis procedure

RAESHM D H3E  /Assessment Method
BITEE CHIE N2 BERNTERZLAR—NELFTHET 2,

O N OO WN =

©

Report:
theme: the result of analize for XPD data by Rietveld method

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks
HREEZMEUTIHETREEZTONT, XRNEEZMTER/IDE, (B "HERXEETORE, )

This class base on to the textbook., so each students must be textbook and reference.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

241 124
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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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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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o BRI T = REMLETOER

(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

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

0N OB WN =

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks

CLEIZOEBABEELTVBENERLL,
Knowledge of chemical engineering is required.

BYEEASOXYE— /Message from the Instructor

F—7— R /Keywords

25/ 124



EMBE

VN 4, BEiE2TO8
oE {& i BHLF (LT OER
(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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance 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

FRIES A CHITHEEN ZEBE
5% - TEAR I ® %ﬁ%ftﬁ[g%‘j‘( sl . R - YR ERICE T Nt . RUMEEFE TRV NSEERIE T &
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

KO B BE O:ME A: PP
501, 1-|CHIET BEHHES S51TH 1T BN, Ba—20H ) $25 L7y FERRL T &L,

Bt EE

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

RENOPE /Course Description

EROBESIEHDVEHBOETHD L ZBET. BRUFICET THBE) . B WELRCES ™Y, | SLTCYELE TR
WEDhBEERBEEMEL S, BENEZFOLE L LEAMBZLZNAE, SHATICLZHERRE TS, HREBICHB[ONTIMIR

SBELMMOBEREEEES,

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

1 #H&#BEAFI An introduction to Crystal Structures

2 EB#EFE. XFE/Close-Packing and Symmetry

3 1&F & BT/ Lattices and Unit Cells

4 fESEE A FER A/ Crystalline Solids

5 #FIxJF—/Lattice Energy

6 X#REIHE/X-ray Diffraction

7 BEEHBEORE—tF I v U A%/Preparative Methods-Ceramic Methods
8 B BRE—V I)L—5 )L E/Preparative Methods-Sol-Gel Methods

9 EEH % —KEE B /Preparative Methods-Hydrothermal Methods
10 EED{bEES & EFYH/Bonding in Solids and Electonic Properties
11 #&F K Bf/Lattice Defects

12 (KR TTE & O ¥/ low dimension Solid Properties

13 EF54 hO#EE- $M/Zeolites and Related Structures

14 BEHORIYE. FEM, BIEEHR Magnetic and Dielectric Properties and Superconductor
15 #EH/exercise

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

Efl- BRFZOAAE  /Preparation and Review

26/ 124



ol BHL

(Solid State Materials Chemistry)

BELDEE /Remarks
BESEZRHEOCL
Bring a calculator.
HYENSOXYHE— [Message from the Instructor
BRICETREALANBRZETLUTHLL,
Review the knowledge of inorganic chemistry.

F—J— R /Keywords

26/ 124

EMBE
RREMAE7OEA



EMBE

o7 Ot ASgst=: B2 7012

(Process Design)

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

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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.

271 124



o7 Ot AFEF

(Process Design)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

RIS7 01 A#EE / Overview of reaction process
B4 = & /588 / Batch reactor

i@ R 588 / Continuous reactor

28 7° 0t A#LER / Overview of separation process
BISEH AT / Pretreatment technology

& 53 & / Membrane separation

H#H / Extraction

#Z % / Distillation

20X NJ'Z 7 4 — | Chromatography

&# / Crystallization

4 E 7 O+t AR / Overview of production process
EEREOLEET Ot A / Pharmaceutical production
BR- WHEOEE7OER /Food and beverage production
LR BDOEEZ O A / Chemicals production

F & & / Summary

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

=a-

ERFENOHNE /Preparation and Review

Bi&LDEE /Remarks
2L /NA.

BRIERBEENDT U NEBHL TITS, / The materials are hand out by printed matters.

BYEEASOXYE— /Message from the Instructor
BWECEETOLAZEBREIDLHICE, BUEARST7OCLAESB7OCAORRERIC, BAEDEOREMIVETHD., SERLS

EtI2EETOEAOKE

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

7Ot ARRET, BAgE. RISEE. 2BHE4E / Process design, Unit operation, Reaction engineering, Separation engineering

BECHBTEBRMELR>TELL,

271 124
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Of‘ﬁuﬁﬁﬂrﬂ‘/ AT A 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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 textbooks are not used. Instead, materials for the lecture are distributed when they are needed.
SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BEHICEERN TS,

Properly introduced when they are needed.
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oFImM B AT L

(Advanced Materials Systems I)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

EIRMES AT LAOBLR
MEMLZEOBRRERE
TmMEEE?

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

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

Introduction of the class

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

History of advanced materials

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

Intermediate summary

Analysis of advanced materials: Surface assessment

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

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

Summary

RAESHM D H3E  /Assessment Method

SRR K /Presentation 50%
AR BR/Exam 20%
L 7R— ~/Report 30%

ETTR

EEFTDORNA /Preparation and Review

B LEDEE /Remarks
RNERERLSFEVE T, YBAFAEPRREERERHICAYET,

English references are often used. Reference search and presentation are also included in the class.
SEM, TEM, SPM, XPSBZEDEBSITEMOBHEMHVET, BRAFBIE, SWEVZ—ICTRYEZERT S &,
The analytical equipments such as SEM, TEM, SPM and XPS will be outlined. It is recommended to confirm them at the

instrumental center.

BHEASOXAY -

/Message from the Instructor

EMBE
RREMAE7OEA

FLUVWHBORERPEEEAIHICE, BUSHRRAEOIRNVETT, 2 FRFANCEI<SHBARPTOMASEZOERER S ENFREE
DEWVWTY,

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
EEHME. MROSEEHE. DM

Aadvanced materials, Classification and characteristics of materials, Analytical techniques

28/ 124



EMBE

OB 5 FHRULY AT
(Polymer Chemistry)
HYER ME B /lsamu AKIBA / TRILF—BRILER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance 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

FRIES A CHITHEEN ZEBE
KOG - TERR I @ (BOTOER. W T SR IEST 2,
ikl i
m—-1 | O \BM¥CRTEMEL. SEORROFE I 7o OORENEZENEIEIT 5.
o A m-2 | O FHIFRDAIC, TORRBTREAT 3SR OEEIFASNDY. TOPSEEIIL— FERDIT
Ll FEREERRAT SRENEIEST 5.
m-3
R - 6N - R )
HE: I RE O:EE A prREE = TR
B, DI-IcREd 2F RS AHICHIT28E0IE. Ba—A0h ) Fa 507w TREHEIL T LS, = il

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 ) BB LENREZEERITD_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

HRIE /Textbooks
EBELEL
Nothing in paticular
SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BOFERE B FRZOER (RE{AFEEA)
Society of Polymer Science Japan ed. Fundamental Polymer Science (Tokyo Kagaku Dojin)
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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 MR RETEM

14 BRI MM

15 L4

oO~NOoO O, WN

1 Chemical Structures of Polymers

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

5 Lattice Theory

6 Osmotic Pressure, Vapor Pressure

7 Phase Equilibrium

8 Light Scattering

9 Viscosity of Polymer Solution

10 X-ray Scattering

11 Solid State Structure of Polymers

12 Crystallization of Polymers

13 Static Viscoelasticity

14 Dynamic Viscoelasticity

15 Rubber Elasticity

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

ER- BRZBOANAE  /Preparation and Review

BELEDEE /Remarks

FICHEL
Nothing in particular

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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EMBE

om )37 L, —° A, B2 O+
REBEAZT7 O1 A4S RE(F 702 A
(Advanced Chemical Processing for the Environment I)
HYER oOd—AR., ZE&HM (FHEMAE ), RFEH (SHHBZ)
/Instructor
BIEER B 28 {1 5 125 RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X B S t/Notice EFEETT,

EFRTIFSNE MFEHRSHHICEIT 2880 (FEMETRI CRIStT 288 1 . FIiEEE

/ Competence Defined in

“Diplama Policy” (Competence Students #Attain by Course Completion), Specific Targets 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 |

SIBE(EE YO £ 01— 2 LSDSEIL. BB & PSS A 51 AN OB ES 1 — 20N U F 25 Lvw J CHEEIL T a0,

BENOME /Course Description
KERSPETOLACHT 2 EPNBEM, BARORFAELSC L AHERABE TS, AI—AGEREL LARRDRGTT— &

2 DRRE

L., TOSBFTOERER, SHARMETEZEET S,

This lecture aims to learn advanced science and engineering in chemistry and chemical processing.

BRE
zL

/Textbooks

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

REFTE

1 HAEVRA

NOoO g WwWN

REHEO®
FEEBEHO
ER A 10)
FEHBAO
HBEHE®
EE - FREOD/ Exercise 1

8 HBBHEO
9 FEHEHO

10
11
12
13
14
15

IFEHEMD
IFEEFEMO
BE#HEO
EE- FEQ/ Exercise 2

L 78— N ¥ERR/ Report Preparation
#4&/ Summary

( d—Af&K )/ Guidance
EhER 1

/Class schedules and Contents

1 EHEMBHEZ/ Lecture by Invited Lecturer 1 1 (Advanced Materials)
SR RHML 2/ Intensive Lecture 1 1 (Advanced Materials)

£hEE 2 SLEMBMLE Intensive Lecture 1 2 (Advanced Materials)
SHER 3 EEMBMLE/ Intensive Lecture 1 3 (Advanced Materials)
BE 2 kEMBMELE Lecture by Invited Lecturer 1 2 (Advanced Materials)

E-E
KHERE 1

7°O+t AT/ Lecture by Invited Lecturer 2 1 (Advanced Chemical Processing)
7’0+t AT/ Intensive Lecture 2 1 (Advanced Chemical Processing)
£h#E® 2 7OLAI#F/ Intensive Lecture 2 2 (Advanced Chemical Processing)
£h#EE 3 TORAIZ Intensive Lecture 2 3 (Advanced Chemical Processing)

& 2 7OtARIZ/ Lecture by Invited Lecturer 2 2 (Advanced Chemical Processing)

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

B0l EREFBFONR

BiELDEE

FHICHEL
Nothing in particular.

/Remarks

/Preparation and Review
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SFNE
IRIB(LZE7 Ot AR BH LT O R

(Advanced Chemical Processing for the Environment I)

HYELASOXYE— [Message from the Instructor
LZ7OLAICETZEMNBEN, KEROBRMZSEEBEHEL SEEHICHRIRL &5,
Learn advanced science and technology in chemistry and process engineering.

F—J— R /Keywords

30/ 124



SFNE
RIB(LZE7 O A45RI BH LT O R

(Advanced Chemical Processing for the Environment Il)

BHER od—AR., HBEIN (BBAL ) . MREF (LARBER)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

X B S t/Notice EFEETT,

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

SIBE(EE YO £ 01— 2 LSDSEIL. BB & PSS A 51 AN OB ES 1 — 20N U F 25 Lvw J CHEEIL T a0,

BENOME /Course Description
KERSPETOLACHT 2 EPNBEM, BARORFAELSC L AHERABE TS, AI—AGEREL LARRDRGTT— &
2OREL., TOPHTCOEREBRLN SICAEMETEESES T2,

This lecture aims to learn advanced science and engineering in chemistry and chemical processing.

#HBIE [Textbooks
L

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

RESTE- WA /Class schedules and Contents

1 HA4HX>VA (O—AEK)/Guidance
BE#HED® HBE 1 SEMBMLE/ Lecture by Invited Lecturer 1 1 (Advanced Materials)
FEHEMO HEPER 1 EEMBELZ/ Intensive Lecture 1 1 (Advanced Materials)
FEHEMO SPER 2 EEMELZE/ Intensive Lecture 1 2 (Advanced Materials)
FHEHEMO EHhER 3 EEMEMLZ/ Intensive Lecture 1 3 (Advanced Materials)
BE#HEO #BZE 2 EEMPFMLE/ Lecture by Invited Lecturer 1 2 (Advanced Materials)
JEE- RREEOD/ Exercise 1
8 PEHE® #E 1 7T OtAIZ/ Lecture by Invited Lecturer 2 1 (Advanced Chemical Processing)
9 FEHEH@ HPhHEZE 1 TOEAIZH Intensive Lecture 2 1 (Advanced Chemical Processing)
10 FEHEMHO HPEE 2 7OEAIZE/ Intensive Lecture 2 2 (Advanced Chemical Processing)
11 FEEHEMHO HPEZE 3 7OEAIZE Intensive Lecture 2 3 (Advanced Chemical Processing)
12 BEHE® H#E 2 7Ot AIZ Lectureby Invited Lecturer 2 2 (Advanced Chemical Processing)
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%

NOoO g WwWN

EH- ERFEEBEOHAZAR /Preparation and Review

BELDEE /Remarks
FHICHEL
Nothing in particular.
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SFNE
RIB(LZE7 O A45RI BH LT O R

(Advanced Chemical Processing for the Environment Il)

HYELASOXYE— [Message from the Instructor
LZ7OLAICETZEMNBEN, KEROBRMZSEEBEHEL SEEHICHRIRL &5,
Learn advanced science and technology in chemistry and process engineering.

F—J— R /Keywords

31/ 124



: EFIRE
oIRIBEX Y= RENA A AT A

(Environmental Biology)

HYER A EF/Naoko UEDA/ REA G IER

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
AFEETE. AL, B, TOBICRERENDKREICSTP2EREEROBEERANAIATAILODVTHER TS, £, BREERNIZ TS
ABHERICKZEBEELALEICOVT, EKICERELPARFBRICERZBVTHBH T2, FKBICEETI2ENEHEORE. EENTMEFZ
. MEBLEREOEMAENE. BiF BEEASIZFEORELALICOVTEEL, RELEYOBEDLYICETIANZEEBID %28
BT, FEEZELE. REBECEORENSBBIINSTSEMNSABRESICNT. BREZEEHTHERF ODZETH S,

In the water environment near the urban area, the excessive natural and artificial load by the human activities impact on the ecosystem. In this
lecture, students will acquire practical knowledge of the phenomenon of eutrophication, the relationship between organic pollution and biological
indicator, the conservation of environment, the material circulation and the recent research results.

HHRIE [Textbooks
BEET

not specify

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

introduce as you think proper
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CIRIEYF

(Environmental Biology)

BB WA /Class schedules and Contents

1 @RUSIC
ERBLEEYTSOORY
REHOREBY
HMEFOEY
FREER
SR 0 £ Y

S OEMEE

EE (1)

9 SJIIREBEORELER
10 REBHE

11 HHehE

oO~NOoO O, WN

12 AEEOHRESL (EREN )
13 ABEOHRESL (RRBE)

14 EB(2)
15 EB(3)

1 Overview of environmental biology

2 Eutrophication and phytoplankton

3 Benthic organisms in coastal area

4 Organisms in intertidal zone

5 Organisms in tidal flat

6 Organisms in estuary

7 Organisms in river

8 Exercise(1)

9 Conservation and restoration in river environment
10 Bioremediation in coastal area

11 Urban fishery

12 Recent research result ( Indicator organisms)
13 Recent research result(bio-remediation)

14 Exercise(2)

15 Exercise(3)

RIEFFM D FEE  /Assessment Method
FRE 40%
LR—b 40%
BB ZRES N 20%
Assignments 40%
Mid-term Paper 40%
Active learning 20%
(based on attendance)

Ep- BERZBOANAE  /Preparation and Review

BELEDEE /Remarks

EYE, EREBLVCERIZNIERELDINT, ChoNERBABEFICOHTHZ &,

Students are required the fundamental skills of biology, ecology and eco-engineering.

FERASHERAATE RFLCIPZFEFEEQRIREH

Official language for this subject: Japanese.
Request for English is necessary to talk over

BHEHN,SOAYE— /Message from the Instructor

F—J— R /Keywords

32/ 124

EMBE
RENAAZAT A



oBHFWILH

(Introduction to Polymer Physics)

BYEER

/Instructor

BIBER
/Year

NRALEE

B
/Credits

/Year of School Entrance

e EE
/Department

EMBE

RENA A AT A
BH MBI/ Kazuo SAKURAI / B3B8 TR 52 Al
28 {y 21 *H RERRE B A
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

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

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in

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

FRIESAHICEITEEED

HizBE

RO - TTAE

I

@ BN FHMEIEREL. ChECAL SRR R ORISR IEE T B,

frRE

O @D THHRAEOER - TOFF IR TS IS4,

B - Jiby - R3R

R - BAL - BBE

I
il
¥

@ |[WREEMEETH R T O W RFREADRL RO R L EE S,

MO E O:RHE A PelE

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

=R

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

REDOHE /Course Description
ERESSFRREMBOMRICFARSES D FUHEICEAL TESR,

To conduct research on biopolymers and environmental materials, understanding physical properties of polymers is

extremely important.This lecture explains physical properties of polymers.

FZERRRBUTOEHY THS,
*REETHEZESFOYHOERICOVWT, FFE. BRI, LAOD—, HELCELTERZT S,

Studying the several basic knowledge required in industrial field such as molecular distribution, crystallization,

scattering, and rheology.

HHRIE [Textbooks
HEBH TR

(&P FF£/4R ) 1ISBN-10: 4807906356

SEEREEREICE O) [References ( Available in the library: O )
B0 FOYESE, HPEZEE (EFERE ) /Introduction to Polymer Physics (F. Tanaka) ISBN-10: 4785320567
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= 4\ =A
omDFYIER
(Introduction to Polymer Physics)

BB WA /Class schedules and Contents
1 Bofel

2 DFHOFEE

3 Borodr7«4F¥aL—>3ay
4 BHTFOAVTAX—=>32

5 fERIREE
6
7
8

—REERL
SREERIL
IvhOE—#HD

9 Mt

10 FEM

11 SEYH

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

What is the Polymer

Single Chain Conformations

Configurations of Polymers

Conformations of Polymers

Crystalline State

Primary Crystallization

Secondary Crystallization

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

RAESHM D H3E  /Assessment Method

L7R—K 100%
Report 100%

O N OO WN =

ER- BRZBOANAE  /Preparation and Review

BELEDEE /Remarks
FE- B8z t+oICT5CE

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

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

33/ 124
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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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
RENBEBCE
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%

=a0-

ERFEDOHNE /[Preparation and Review

BELEDEE /Remarks

P RIZXOSERBLAES Y 7Ry TRIVE 14,

Laptop computer with the Microsoft Windows Operating System.

YEERRICIETT S,

To be announced in the first lecture.

BHEASOXAY -

/Message from the Instructor

EMBE
RENAAZAT A

FEAFNFERZREETZ LY, RRICBLSZFEREOBVEFRENEPX S FBEBMBENTREBZ > TVD, COBIBY

—IIEBBIBZLET, LERREZERBIDLOORIEERLTHRLL,

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—7—R /Keywords
By

Quantum chemistry

34/ 124



_ HPIRHE
AR =A m g v p——
otk AR R/ 1337 A

(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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ |EAFAOIERE Co B E TR EIST A,
frRE I O |EFEEHOERET IR R BT ERE R IS &,
B - Jiby - R3R il
R - BAL - BBE IV @ EFHEAVST I/ O0V-ICH0T, MBEOERCTORARTEET L TRENEREST 2,
%@:%ﬁ(ﬁ?ﬁ O g A ’P‘f_bﬁﬁii _ ] ) TN
B, D lSHET 2FRESAFICEIT28E0IE. BI-200 ) Fa 54w FEEEIL TS,

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

REDOHE /Course Description

SR, EESRE. BEER, AL, MREEREOTAIHAIVATHILSVTIRKZENTERVWHETH S, XBRTR., &
BHBE L THAE B HBOBEE ZORM. EAMBIIROSNBEML, S CREMBEEABTRCAIRBICOVTERL, £4EMH0
RETPHRICHMERARZEE IS CZIEBRETS,

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.

HBE /Textbooks
7°1) > NEi# / The materials are hand out by printed matters.

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

HEM- MALESL "TFHRTAZITILTOLAZNAAITITI . FBEt 2011F  ¥2800
ME—fK AE—Z- WEABSZEE TEBNAAITUTILNIRT YO, NTS 20125 ¥52000

LB WA /Class schedules and Contents

1 INAFAITVTILEE I What are biomaterials ?

2 NAAITVT I OMBESZMH | Necessary conditions of biomaterials
3 4B A / Biocompatibility

4 E¥KIS | Foreign matter reactions

5 YT UTI EEMERIS I Biomaterials and biological reactions

6 NTUTIORMEERE / Surface design of biomaterials

7 R2MEER / Safety testing

8 £J& / Metals

9 tZXv Y RA/Ceramics

10 &% F /Polymers

11 R#A®HP F / Composites

12 7LHEER® 1 (HI4H ) / Presentation and Discussion 1
13 FLHE L2 (#%¥4 ) / Presentation and Discussion 2
14 # &5 / Discussion

15 FE&® /Summary

&M D 5%  /Assessment Method
ERNEIZES M 30%

Active participation to the class
LAR—hK 70%
Report

Epl- BRFZOAAE /Preparation and Review
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_ HPIRE
AR =A m g v s 9=
otk AR R/ AR

(Biomaterials)

B LEDEE /Remarks

2014EEFEMAEE : BAFE / Class language for this subject: Japanese in 2014.
T O, BE. 7/ To be announced in the class.

HYELASOXYE— [Message from the Instructor

ERTNAA, HREESEOMRCHELTVRZER, FASFATINAANTUTIIOBRICRITTSEEZL,
This lecture supports a student studying the field of animal cell culture, tissue engineering, and DDS.

F—J— R /Keywords

35/ 124



EMRE
oiﬁﬁ%%}ﬂ%ﬁ BENA AV AT L

(Ecological Management)

BHER RO BB/ Akira HARAGUCHI / REBA G ITHR (19~ ), K 22 / Yasuyuki HASHIDOKO / 3E & Ehi8ET
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ |SEOEHOFLAEREEFCOECICREUTERTS 2L,
frRE I O |EREFEERICMET AMELT LY -TES L,
B - Jiby - R3R il
R - BAL - BBE IV @ | BFEOEFINFICLNT, £EREEFICHT SNETERT 2FE DL TERET 2L,

O RE C:ME A PrigE TR
B, D lSHET 2FRESAFICEIT28E0IE. BI-200 ) Fa 54w FEEEIL TS, STERT

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

REDOHE /Course Description
BEHEEPEHEOHIE. BRONMENRERFEEYBEE OMEREZDLIC, SRBENERN SERROREPEREOFEICOVTERLE
T B, TEREPEARENFNrEYCREIHECEYORELAER,. BSCICHBRBERY) FENENBRLSOLEY REMEERIC
BIA2MRICOVT, BRFOMBERREEZESHTERL, 1% B £YELELANGAEANSREBEEZEAETT, COBRTE, EFE
FRREBICAHPDDIBEICHL T, SREZOBRNSERERRND CENTEDLSBARZFIIOTD L EREBEELET, £, 0
BETE. TSEEBACRERKRERLET,

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. Every student is required to present a mini review concerning ecological management in a seminar.

HHRIE [Textbooks
EE L £ A/ Nothing

SEEZREE®EICIE O) /References ( Available in the library: O )
EBEPIEEMRN L E T/ Show references within the lecture
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oL REREFEF

(Ecological Management)

BB WA /Class schedules and Contents

1 ERXOBECHE (ERBS0mRT)

BHEERE (1) EEROBEICETIER
) BaFHCHEZREFIER

2
3 {EEBEEREE (2
4 BELXEZ (1) HE BHEOTFIL
5 EE4RE¥(2) HEOEFIL
6 BMELREF¥(3) BREZYTF
7 EER(1) IxILF—
8 HAER(2) YEER

9 ZEMOBELER

10 YIELEE

11 BEXERER

12 YHEBERELEERES

13 BERER

14 FEB (1) EGEBHCBEECEIIEER

15 EE (2) HERCEYSHEMICBEIZER

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 and chemical ecology

13 Mutualism in rhizosphere

14 Seminar (1) Presentation about population and community
15 Seminar (2) Presentation about ecosystem and biodiversity

RAETMD HE  /Assessment Method

EE 100%
Seminar presentation 100%

SHEEBCSL, BEORDYICLA—RNERISZENFHUET,
Some are requested to submit a report instead of seminar presentation.

Epl- BEFZOAAE /Preparation and Review

BiEEDEE /Remarks

EMBE
RENAAZAT A

AXBREPLELLEBHEBZTVEITOT, BROBBLENEREZTICT>TKEETV, BRERFJLAXFLOHATTVETAH,
RELCLRIZBFEEN BITNEELAFOHTHEBETVE T,

Preperation for mini review is required. Official languages for this subject are English and Japanese.
EYZE, BRCERBZNERELDIBRTINT, ChSOEBRABEFICHITTHEVTIEZL,
Fundamental knowledge of biology and ecology is required.

HUEASOXYE— [Message from the Instructor

HFEROREPEBRICEIZIEBABICOVTERICHEFILET, chsOERARE. RETBPRERZOEBCSVIFRIRBARTT

DT, COFSBHFEANDEREZEITVRIALR, BBHICZEBIDCLEZHBOLET,

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

F—7—R /Keywords
ERR- BEE- BE- SR WEEE

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
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

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 R

2 RELEEYE DEE

3 HABIMAE & MBI RS

4 BEONAFEDY (1) [BEETUE]

5 BEONAAE Y (2) [KEERSFRE]

6 BBEONAAEVY (3) [REAFSXEVHE]

7 ERREOSAEEE (1) IRTFROERE]

8 EREANZAMLEE(2) [IDNA- RNADERE]
9 ERAONSAREEE(3) (220 HikoER]
10 HEEAMMEMT (1) [72MVVITFT7 1]

11 FEEMMEMT (2) [F/UVTF5T714—]

12 2RO SO IANOFAB (1) (Y4 A1)

13 £EMROE S VIANORA (2 ) [22NT RTFKR]
14 2RO UIAOFA (3) (M- &iEE]

15 F£&H

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]

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

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

14 Use biomaterial for sensing ( 3 ) [Cells & Tissuel

15 Summary

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

Efl- BHRFZOAAE  /Preparation and Review

O N OO WN =

©

B LEDEE /Remarks

HEENSOXYE— /Message from the Instructor

EMBE
RENAAZAT A

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

BERUCEOEREEBLEFNEVWTLES,

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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EMBE

oo 137 /h— 4 =i Y\ 3,25
(Health and Environmental Sciences)
HYER RE P&/ Takanori KIHARA / RE4E M IZER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

/Department

XBEHAS E/Notice BEFEERFERICELYHBERID &,

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

/ Competence Defined in

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

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

FRIRSAFICHI1TEH8E

FEBRE

RO - TEAF I

@ REHEFFOSEFWIHEEEZIST 5,

O | RRFEFEFOR TR HIAL. BERREC ERIEL TRETHENEEST 2.

Fae I
B - R - FIR il
RAG - AN - BB o) @ |BuFICHEORRESEREL. ThicHd AR EEELE AL 310T 5.

g RE O:ME A PrREE

B, D loHsd 2FUESAHICEIT28E0I3. BOI-200 ) Fa5hLv» FEHEIL TS,

RIEHET

SIBE) A AL 2T L - RLOREIL, BB SRS RS AR OMENEE 1 — 20N U F a5 hvy 7 TEEL T S,

REDOBE /Course Description

HEORBELEI, FAATHIEFROBEPEIENTZ —ATHY, EMAChETIRRLEZEOBVPEERS<EHHETATLS
o ABETH, CHULEREFLEFCBETZINFICSVT, EQOLSBKERTOAZ I IR THOATVRZNMICOVWT, ZEHFHIFEL., 7
LET—2 a2 B EBL UR<KBKEORREZER TS, 510, HLVARTOZI VMOV TERL, ThEB/NITIEHICTFHE

BOLEOORREOERETS,

Nowadays, we are suffered from various harmful environmental factors, such as chemical carcinogen, radiation, and food
factors. In this class, students aim at deeply understanding the recent conditions of the health and environmental sciences area through survey,
presentation, and discussion about the national projects related with the area. Furthermore, students discuss, present, and write proposal of new

national projects related with the health and environmental sciences.

#HHKIE [Textbooks

L
Not specified.

SEEREEFEEICIE 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
1 HAERA
HRAXEOCOEZH 188 [E#iE]
BRXEOEZHF 28EB [HA]
BEFEF7O001I9 NEE

BEOHRIODTIRNIOVWTHREK 288 [H=R]

2

3

4

5 BREOHETODIVNMIODVWTRE 188 [E#E]
6

7 BREOWMEIODIINIDVWTHEREK 3EE [B%]
8

FEME7OS I MNEE 188 [BIR]
9 FEMEIOSIVNEER 288 [74F17)

10 REOMRITOZIINIOVTHREK 4EB  [EF¥]

11 REOWMRIOZIVNIOVTHREKR SEE [ERSE]

12 REOHRFOVIVNCOVTHRE 6EE [EHE]

13 FBEHAR7O IV NMERE 3EE  [H%]
14 FRHAE7ODIVNMER 48E8 [RE]
15 #¥E

9. Presentation of new projects about the Health and Environmental Sciences 2nd
[Classroom lecture]
[Q&A]
[Review]
13. Presentation of new projects about the Health and Environmental Sciences 3rd
14. Presentation of new projects about the Health and Environmental Sciences 4th

10. Presentation and discussion of the national projects 4th
11. Presentation and discussion of the national projects 5th
12. Presentation and discussion of the national projects 6th

15. Summary

RAESHM D H3E  /Assessment Method

BRI EZEEADSIN 20%
HREFE 40%
LR—b 40%

Active participation to the class 20%
Presentation and discussion 40%
Reports 40%

Ep- BERZBOANAE  /Preparation and Review

BELEDEE /Remarks
TERFEEFIMIBIICARRICHERTDI L,

Students who want to take this class have to contact with Kihara in advance.

HUELASOXYE— [Message from the Instructor
REFBFERHE,
Absence is not allowed.

F—J— R /Keywords

1. Guidance

2. Rhetoric of science 1st  [Basic edition]

3. Rhetoric of science 2nd  [Application]

4. Overview of the National projects related with Health and Environmental Sciences
5. Presentation and discussion of the national projects 1st  [Basic edition]

6. Presentation and discussion of the national projects 2nd  [Back ground]

7. Presentation and discussion of the national projects 3rd  [Research]

8. Presentation of new projects about the Health and Environmental Sciences 1st
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[Current situation]

[Development]

EMBE
RENAAZAT A



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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
 PEYIEER | 3] / Fermentation Technologyl [Microbial Nutrition]

N

2 . phEwEEE N [R9U—=%]1 |Fermentation Technology Il [Screening]

3 . EYEEE I [EESIE] / Fermentation Technology Il [Fermentation Control]

4  BEBREBEYHEE L [B1L] /Nitrogen Cycles and Microorganisms | [Nitrification]

5  BERBEREMEMHEE I [BZE] / Nitrogen Cycles and Microorganisms Il [Denitrification]
6 . BRBEREMEWHEE 11 [E2REE] / Nitrogen Cycles and Microorganisms 1l [Nitrogen Fixation]
7 . BRE{EIR & S YIHEE / Sulfur Cycles and Microorganisms

8 . REMEIR & BEMHAE / Carbon Cycles and Microorganisms

9 NAFLXF14I—232 | [RfEE] /Bioremediationl [in situ method]

10 . NAALXF4I—232 1l lonsiteiZ] /Bioremediationll [on site method]

11 . NAFLXF4IT—232 11 [ISAHBI] /Bioremediationlll [Applications]

12 . NA4A3N=23> 1 [O2ARAK] [ Bioconversionl [Composting]

13 . N4 AOAN=23> 1l [ XZ3E] | Bioconversionll [Methan Fermentation]

14 . NA4ATJN=23> 1l [IN4FALXR/—I] IBioconversionll [Bioethanoll

15 . ¥&&/Final review

RAEMD HE  /Assessment Method

488/ Examination : 80%
R/ Report:  10%
R¥ERE[E/ Class Participation :  10%

Epi- E%ZBOANAE  /Preparation and Review

Bi&LDEE /Remarks

RETREBLVARZERY LETF21-8, EMESEAVTEB TR CEICLEBREESSITRHTEL L,
Students are requested to more understand by references. References are introduced during class.
75 L/ None

HYENSOXYHE— [Message from the Instructor
ABRICHVT, HEVORLIBEECOVTERERD, BEPVELEORSBETERAL TV, REBEEPRERL, EREROTRIC
BADINEZTIELL,
Students are requested to get the idea of how to apply microbial potential activities to fermentative production, environmental technology and
bioconversion.

F—"— 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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 EYPOREBE (A bOXIaY)

2 WEYOEER

3 WEYPOLEEF

4 REEYZERE (1) [£82H]

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

9 fERRMESREE (2) [AfHEE]

10 BEFRREHE

11 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

BiERME D A% /Assessment Method
LAR—N 50%
FREREK 50%

Reports50%
Oral presentation50%

Ep- BERZBOANAE  /Preparation and Review

BELEDEE /Remarks

EMBE
RENAAZAT A

ERA#E L THIREYSE, L%, 2FEYTF., BEYSE, EEFEERLTVARZENFERLV., £BBTR, FEELREETOERZ

TWET, £, 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.

HUEASOXYE— [Message from the Instructor

FEROTEZFLEITHHE. ARICEOBEE BRESHEBICELZ THERXEER, 2ZEIZHANEFLY, ChSOERTRE, HEL

BELLRNEY VRASEOINET, FLEOBBRRETA ANV IVERATITVET,

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—7—R /Keywords
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HFIRLE
oIRIEMRBI T = RE/NAAS AT L

(Environmental Materials Engineering)

HEER #£2 IF=/Masami SHIOZAWA / SEEENEE

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

FAESHHICHITEEED HEEE
RO58 - FEAE I © |FREHHITF CRAFP ISR B,
fHeE I O RO AR FIEREL, BBHE T DL TOBEP WEEEE R,
B - IR - =E il
BG - EAL - BE IV @ |RARORERI I OEGPEOE L ERE 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
EEME. SO FHE. RERME, SEEEMBEE, AELREZRBEZLLSULTELIEMBICLZNE RECKREIREZERET
ZEM,. WRCEBZLTAEV, 53 VEBEENCREEZUBIZIIEMBICEIZIEMOS S5, RROBEDICODVTHENT 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, wood-based materials and various
inorganic materials.

HBE /Textbooks
TUONEHEHERTET S
Papers will be distributed in class.
SEEZREEEBEICIF O) /References ( Available in the library: O )

RBEIISUTHRNT S,
Texts will be introduced by the lecturer if necessary.
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CHEHH T

(Environmental Materials Engineering)

BB WA /Class schedules and Contents

1 RELHBO (AVIVF—23ar)
RELMBO (RELHS EEM)
REBEEMBO (LCATDHE )

REICEELLMBERT @ (2BEMR)
REICEEBLLMBERT O (B2 7R
RIBICEEBL MBI @  (E|BEMR)
REICEBL MRS G (M)
9 REICEEBLAEMBRITO® (ZToOMME)
10 REBMRRME ©

11 REBEAAKRKME @

12 REREREK

13 IHERZF

14 IHRZF

15 F&o

O ~NOoO O~ WN

Environment and Materials @ (Orientation)

Environment and Materials ® (LCA)

Design for Materials considering Environment ®
Design for Materials considering Environment @
Design for Materials considering Environment ®
Design for Materials considering Environment @
Design for Materials considering Environment ®
Design for Materials considering Environment ®

O ~NO D WN -

©

10 Future Materials Harmonized with Environment @
11 Future Materials Harmonized with Environment @

12 Presentation on Research
13 Factory Tour

14 Factory Tour

15 Summary

RIEFFM D FEE  /Assessment Method
REREL R—N 75%
TIHERZELAR—B 25%

Report of Research 75%
Repot of Factory Tour 25%

E§l- BRFZOAAE  /Preparation and Review

BELDEE /Remarks
BEH., ETZ29%,
Appropriately directed by lecturer.

BETRBLEVAREZRS S, EMEREZRAVTEER IR CEICLERERDTIELL,

RECEELEMBERG O (MHOIOXTUTILL)

Environment and Materials @ (Environment and Social Care and related Laws)

Basic Concept)
Metals)
Polymers)
Inorganics)
Fibers)
Miscellaneous)

PR

Review with appropriate text is required to understand this lecture.

HYENSOXYHE— [Message from the Instructor

WYESHEG, €8, B2 F. SEEEME. RERMET, SASBREILINOZIA, IFRILF—, BR. LARE, FEIXGES
Fiohi)ET, RERBER., JN—TEATOT—XOBELRORREEEIZ, B, LA—MEEROSZARELET, THERFE. B

B, #REVSF—D—RTENEBERFAZROET ., 2HRIFEOTIEERYET,

This lecture concerns with metals, polymers, various inorganic materials, and wood-based 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.
Factory tour to a factroy concerning environment and materials will be implemented.

F—7—R /Keywords
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EMRE
ot ER{t,F BENA AL RT

(Geochemistry)

BHER PRE 3UZ / Fumihiko NISHIO / 3EEEhEET

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

X B S t/Notice EFEETT,

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 @ |HMIBETOMERERY. EERICOITAHERT(LRORSTIEF T 2L 2157 5,
Fae I O MWEREFI BT SR EIEIRL . SRR CRIRIEEADERANEN R L I1IT 2,
B - R - FIR il
RAG - AN - BB IV @ RSO DR A EEOmE EEE .

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

SIBE) A AL 2T L - RLOREIL, BB SRS RS AR OMENEE 1 — 20N U F a5 hvy 7 TEEL T S,

REDOBE /Course Description
WIROBLICEWVWT, W—ATFHHASRHELEDET, RESOKBRREFEVANARELERRTH S, KRR/ ETTSHT, XKD
WIRRRS AT LA EDRSICENL TV DA, V=T RPEEBOKKTHREIENAEZOTICE., RICHNZDESPELVKBEADOEL
FRENTVS, HROBELSKRKEERADENTED, HIKROBTEOREBHE< ZHICFLTERMAEZE O #IRICFR S HME & Flfir BE
Thd. KOHLSKETHHMKOBELZHNZEEE 2R,
FEEZEEGE, HRCFNCHNBERMELE L, HIROBREEZERTEDLSICTEZETHS,

How does the climate system in the future Earth change with progress of global worming? Changes of climate in the Earth have been recorded in
the core excavated from ice sheets of Green Land and South Pole. We can concider the future Earth from the Earth history. To clarify mystery of
the Earth history, geochemical knowledge and technology are required.

This lecture explains interests to know the Earth history discovered from ice sheets.

HBE /Textbooks
K- KEOHIR{LE WIRICEBE (6 ) BERMIRCFELEL BEE
Texts will be introduced by the lecturer if necessary.

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

WEERLEE REAFHRE HERTE
Texts will be introduced by the lecturer if necessary.

42/ 124



o Bt

(Geochemistry)

BB WA /Class schedules and Contents
HWERILZ DR S 5 BF

HERD RSP & BR{L S

ZERMEOF A
ZERMAEOIKILZICE THRA

KR O e ER R 9 B AT 5%

KR O ZBRLRBIRE QR (FF3EH )
KERAF DX R BE DR (FHFRH)
KR O KR DR (TR )

KRB OTHEY O EAT (TR )
KRN E IR AT LAQOBEEICOVWT
KERBITE ERBREBHOBEICOVT
BEIOFTEDMERS AT LEE

HWERS AT LAZE O IR F B RAT

HIE

HY

A A A A DO N U DN WN 2

ah WON-~-~O

Introduction to Geochemistry

History of the Earth

Fundamentals of Isotope

Utilization of Isotope in Geochemistry

Geochemical Analysis of Ice Sheet in the South Pole and Green Land

What is revealed from CO2 concentration in atmosphere remained in ice sheet.
What is revealed from CH4 concentration in atmosphere remained in ice sheet.
What is revealed from impurities remained in ice sheet.

9 What is revealed from volcanic ash remained in ice sheet.

10 Relation between the recored remained in ice sheet and Earth system

11 Relation between the recored remained in ice sheet and chage of climate

12 Change of the Earth system in the past 100 million years

13 Geochemical clarification of change of the Earth system

14 Summary

15 Exercise

RAESHM D H3E  /Assessment Method
LE1I—>—K 45%
LAR—N 55%
Review 45%
Report 55%

Efl- BHRFZOAAE  /Preparation and Review

O N OO WN =

B LDEE /Remarks
WRECFOSEECEZBILL T, NROFRABEZR TV EEELL,
Read the textbook and/or any references before the classes.
LE1—>—RELR—NEBATT,
Review and report must be required.

HUELASOXYE— [Message from the Instructor

EMBE
RENAAZAT A

HWIRBRBRLAETTEIRT, RROBROKRIRS ATLAFEDLSICEMLTVWKDOTL&SA, HIROBEN SKREEADENTES,

ZLT, KOHFASHRIZHROEREBELZHNIEHEZREBLTIVEETAEEVTH S,

How does the climate system in the future Earth change with progress of global worming? We can consider the future
Earth from histrory of the Earth. It is grad to learn the interests to know the Earth records and history discovered from ice

sheets.

F—"— R /Keywords
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SFNE
INA FS AT LS| BB/ A A2 AT s

(Introduction to Environmental Biosystems 1)

BHER RENAADRATLAOD—AEHE (o J—AR)

/Instructor

BIBER By 28 {y 21 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

FAES A ST DRE FhERE
EO5 - PEAR I
FRE I @ [BFREETT A7cOFE, FT. §Fih. SETETISTAL.

RO BE), BR. ITHH B8 BREILELT -3 UTREL,. BEGE IR COETELR

B -l TR I | @ |cupntizsts.

B, - BEK - B N | O |[sRBEIHL CaLRLERS. TOBEESNT A 00BL ERNE D,

W@ B MHE O: PGB A e o L
H 1, 1SR BPHHESSHICBIT BEENIZ. BI—2ADNU+a5 A7y JERIL TS, R

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

BENOME /Course Description
Jd—AROHERSHEETITS. BHOMREEN TEIMFLLHAREBICEIZ T L E T2 a v L EEDE. MEEELTHITSICE
HARABZELVEMARERENGTPRZES L THAICERLTESSBEN D, £, BFOEMATREEVY, BEELLSEHFICEL
THBEZA > THBLKBAENHD, ChSOENOLEHIC, EHENIC4AARESCRTHERALBRITAZITS,

This class is jointly implemented by research groups in the Biosystem course. The styles of this class are meeting to
introduce the recent research, and presentation and discussion for current research of a student.

#HBIE [Textbooks
75 U/None

SEEREEEEICIE O) /References ( Available in the library: O )
BENIBE L =2 #55/Academic journals specified by advisors
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INA FS AT LRI
(Introduction to Environmental Biosystems 1)

FBESE - WA /Class schedules and Contents
1 EM MR
2WBRITLEYTF—aveF14RAYI I
3 Z M@
AARTLEYF—avEeEFARAAYI a2
5 ZMT @S

6T LEYT—>avEF1AAYSI IS
7 FMM R
SHEITLEYFTF—arveF1RANhv>avs
9 EMMF WS

10T LEYT—avEF1ARAYS a5
11 ST M IRER6
12HETLEYT—23EF1RAY 36
13 ZEMMFm T

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

RIEFFM D FEE  /Assessment Method
BENEBERADOSIN 50%

7 LE> 0FHE 50%

Active participation to the class 50%
Report 50%

O N OO WN =

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks

TLEYERO%ERE
Prepare for presentation.

BEICL2T, CONBREBAZMNTERLET, RENVES
According to circumstances, there is a training camp in this course.
Students who belong the group must join the training camp.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

. BRERMTSIOE,

43/ 124
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SFNE
INA A AT LSRN BB/ A A2 AT s

(Introduction to Environmental Biosystems 1)

BHER RENAADRATLAOD—AEHE (o J—AR)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

FAES A ST DRE FhERE
EO5 - PEAR I
FRE I @ [BFREETT A7cOFE, FT. §Fih. SETETISTAL.

RO BE), BR. ITHH B8 BREILELT -3 UTREL,. BEGE IR COETELR

B -l TR I | @ |cupntizsts.

BAL - AL B N | O |[F5EmoaL (L LR S, TOEEEENT Bl 0B Ea B 5,

0 BlmE O B L TrEE e
%1, 1 ICHiT HPAHES 54T hIT A4, Ba—20h %5 Ay IEREIL T AL, AV AT LR

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

BENOME /Course Description
Jd—AROHERSHEETITS. BHOMREEN TEIMFLLHAREBICEIZ T L E T2 a v L EEDE. MEEELTHITSICE
HARABZELVEMARERENGTPRZES L THAICERLTESSBEN D, £, BFOEMATREEVY, BEELLSEHFICEL
THBEZA > THBLKBAENHD, ChSOENOLEHIC, EHENIC4AARESCRTHERALBRITAZITS,

This class is jointly implemented by research groups in the Biosystem course. The styles of this class are meeting to
introduce the recent research, and presentation and discussion for current research of a student.

HRIE [Textbooks
7% L/ Nothing

SEEREEEEICIE O) /References ( Available in the library: O )
BENIBE L =2 #55/Academic journals specified by advisors
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INA FS AT LA
(Introduction to Environmental Biosystems 1)

FBESE - WA /Class schedules and Contents
1 EM MR
2WBRITLEYTF—aveF14RAYI I
3 Z M@
AARTLEYF—avEeEFARAAYI a2
5 ZMT @S

6T LEYT—>avEF1AAYSI IS
7 FMM R
SHEITLEYFTF—arveF1RANhv>avs
9 EMMF WS

10T LEYT—avEF1ARAYS a5
11 ST M IRER6
12HETLEYT—23EF1RAY 36
13 ZEMMFm T

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

RIEFFM D FEE  /Assessment Method
BENEEHRADSI 50%

7 LE> 0FHE 50%

Active participation to the class 50%
Report 50%

O N OO WN =

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks

TLEYERO%ERE
Prepare for presentation.

BEICL2T, CONBREBAZMNTERLET, RENVES
According to circumstances, there is a training camp in this course.
Students who belong the group must join the training camp.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

. BRERMTSIOE,

441 124

EMBE
RENAAZAT A



EMBE

oy FHURRE Y F BIENAFY AT I

(Molecular and Cellular Biosciences)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ |lfE C &I REERER oA EEL SIEE < IERT 2700 B BHREEE ST T .
frRE I @ |DTHRESTOSEFEEFERAL. BERRECEEEIEL. il (TORRBEFAT RN EEST &,
B - Jiby - R3R il
R - BAL - BBE IV @ |BuMICHFORBoERL L. THICHT SFFARTEFHTIER - BETL D,

RO B BE O BE A prolE =
H1, [ ICHET AFHIEEAEHI BT ARENE. BA—20HY$25 Ly IERRL T RS, 7R

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

REDOHE /Course Description
PFEMERHERENZI_BEIDEFTOMRERFHETELY., ChETDICERIZICRBEEOMRTOS IV MNPRIERETD &N K
HoNd, CORETIR, ZEBEN, RIEOMETODIIRMPTNIEETZIHRIICOVTHEL, I'LEVTF—2aveidEEzEL TS
DRBOBRFOMREBICOVTRKEMIDEEZBET, 510, SHEOMREBAICOVWTEREL, TNEBENTIEHIC, BREZEK
_9"50

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.

HRIE /Textbooks
BNROMEEN ATRH#E = FAFE 7000 (BiR)
Not specified in English.
SEZEREEFEEICIFE O) /References ( Available in the library: O )

L
Not specified.

45/ 124



o FHIRREY

(Molecular and Cellular Biosciences)

BB WA /Class schedules and Contents
. BESHA

N

2 BRYEQEEHBEEIEE [EfFE]

3 EBRXENEEHHEE2ER [SA]

4  DFHBREYFEEOHRIOD T NEE

5 MRZ7OSIVNIDVTOTLEYT—2arveidE@1EE  [EfE]
6 . METOZIIRNIO2VTOTLEYT—Iaved#E2EE [ER]

7 CHMRIOSIINIODVWTOTLEYT—>avedEIEA  [AE]

8 . FEMRIODIVNORR1EE [B]RR]

9 . FRMEIOACIIVNORR2EE [FA47147]

10 . MRTOZIIRIDVTOTLEY T3 eFdE4BR [EBE]
11 . HR7OZIINIDVTOTLEYTFT—>arvefdEsmE  [EERE]
12 MRTOAZIIMIOVWTOTLEY T3 eit#E6ERE [BHRZE]
13 FBEMETODIINORRIEE  [HE]

14 FEMRTOZIONORR4EE [RE]

15 | MBI

1. Guidance

2. Rhetoric of science 1st  [Basic edition]

3. Rhetoric of science 2nd  [Application]

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

5. Presentation and discussion of the national projects 1st  [Basic edition]

6. Presentation and discussion of the national projects 2nd  [Back ground]

7. Presentation and discussion of the national projects 3rd  [Research]

8. Presentation of new research projects 1st  [Current situation]

9. Presentation of new research projects 2nd  [ldeas]

10. Presentation and discussion of the national projects 4th  [Classroom lecture]
11. Presentation and discussion of the national projects 5th  [Q&A]

12. Presentation and discussion of the national projects 6th  [Review]

13. Presentation of new research projects 3rd  [Method]

14. Presentation of new research projects 4th  [Development]

15. Summary

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

Presentation and discussion 60%
Reports 40%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks

BICEME: &% 2 FENE HREVZFSOERA[NI S5 NIRRT,
ESIC, RETHMN LELI—EZREENTERZENBETT,

Students are required to follow the basic knowledge about biology, biochemistry, molecular biology, and cell biology.

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

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

45/ 124
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RENAAZAT A



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

(Environmental Economics)

BHER fNEE B/ Takaaki KATO / IREBAEHITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
HICEFILTREHOIVOFFZ0OMEBEBTEL L%, REFSOREZFENFEIOERICOVTES, F-HTRk. REOMEDE
5%(1:?\/\1%/3:0
TEE B, BTRFECL > TRUSBESALOERERR TS ETHD.

Students will acquire practical knowledge of economic modeling and then explore two central issues of environmental

economics. First, various economic methods of mitigating environmental pollutions are introduced and their relative

strengths and weaknesses are discussed. Second, innovative methods of estimating the values of saving the environment are introduced.
The final target level of this course is to obtain a sense of economics that engineering students should have in better understanding the
relationship between environmental issues and technologies.

#HBIE [Textbooks

T NEBRMNST B,
Handouts are provided in each lesson

SEEZREE®EICIF O) /References ( Available in the library: O )
R=)L- L=, OB TTLX(2007): ZL—I I I UOEF, FOHRERHL, 5040/ (EBBEBETTEOTEEMS ) )

Krugman, P. and Wells, R., Microeconomics, Worth Publishers

46/ 124



oo sz ISz EA
OIRIZ IR E
(Environmental Economics)

BB WA /Class schedules and Contents
1REBEZOBE
2RBBEOETIAL (HBECEEHMR)
IBEODETILL (EEHBME)
4 BEOETIL (EEHREHTHBELLNRE )
5 IRIEFERE & NS
6 IRAES (EEMEIVORZZDIN)
7TISABE (VB4 2L oOBZDH)
SIREFOME
9 HEHHEEG| DRIR (FFREIBERAZIME )
10 BEHAEEG|I O R (BRI OFE )
1M EERFERENFTE (EORT)
12 BEERFEBRENTFE (THEEEOEE )
13BHIOMERK . SEEF1ITIN—T
14 E[oMERK  ZBEF2IIN—T
15 BHoEREK  SBEFITIN—T

1 Overview of environmental economics

2 Demand curve and consumer behavior

3 Supply curve and firm activity

4 Competitive market and social surplus

5 Environmental externality

6 Example: solid waste and microeconomic analysis
7 Example: recycling and microeconomic analysis

8 Environmental taxation

9 Emissions trading, Minimization of abatement cost
10 Emissions trading, Initial alocation

11 Comparison: Direct regulations and economic tools, Respones of firms

12 Comparison: Direct regulations and economic tools, 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

RAESHM D H3E  /Assessment Method
NTFADN 40%
K 60%
Mini exam  40%
Presentation 60%

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks
BEXNEHPBI EES,

Knowledge on elementary mathematical analysis is required.

EASELE. RFLTD, RFLFPZBFLEENI BTNEBLAERBT S,

Official language for this course: English

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

46/ 124
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- = EMRE
Oiﬁiﬁﬁkﬁﬁﬁ BEERY AT A

(Environmental Policy and Administration)

HYER ZB K&/ Suehiro OTOMA / IRFEA G TEHR

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

D A 51T DR HEEE

K068 - TERE I | @ [Esmes ool CHEer it - 51567 201 cuE s 5 2 BFHUSEIEET 5.

A I

BE - uE - R T | O fggfifﬁgg%fﬁﬁ?ﬁg%ﬁﬁb\§5®Eﬁﬁﬁﬁﬁwéﬁﬁ-ﬂﬁmﬁm?g\m%mw&
B - EEr- EBE Iy O [RIEE TEOERERRE - BREE CRLERS. BSEEREINSH TE,. TOFEEITE S,

KO @R O PMhE A PPEE i ] " S

H 1, [-|CRIET AAEEE AR CHIT2EE01E. BO— 20N U5 hvy JERRL TS,

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

BENOME /Course Description

REBEOBEZRVIEY DD, EQOLSBHENFEL, EOLSBBRFENMOSNLL ZHFH TS, REFEEZTEDZRY EELHZ ML
TREHOHEZEY LEFTVKIEN, REBKRORETHY), TOLHICRRENTVIRRAEFFEZRRNICES, RITORKEHE
EECNSHERACEBS L TMETE 2N EERT S,

The lecture reviews the history of the environmental problems in Japan, and explains political measures taken to resolve
them. An objetive of environmental policy is to establish an institutional system avoiding the occurrence of an
environmental problem and/or minimizing its undesirable effects. Students will study political principles and
methodology to attain the objective, and acquire a capability to critically evaluate current and proposed policies.

HRIE /Textbooks
BFIZA&L,
Not specified.

sZEREEFEEICIE O) /References ( Available in the library: O )
BIRFE TREBEKR FIL

Hidefumi Kurasaka, "Environmental Policy", Shinzansha Publisher Co.,Ltd. (in Japanese)

RE¥SE- WA /Class schedules and Contents

F1E AEZOHE. I ( Overview of the class and lecture )

% 2E REBROLEM ( Necessity of environmental policy )

%30 REMBEOREZNMIR ( Economical interpretation of environmental problem )

F4E REMBE- BEROZE1 : EBHY ( Review of environmental problem and policy 1: Dawn of Environmental Policy )
$ 50 REME BEOLE2  AEXEELE ( Review of environmental problem and policy 2: Basic Law for Environmental Pollution
Control )

¥ 6l REMBE- BEROZE3 : AEHXK ( Review of environmental problem and policy 3: Pollution Control Measures )
B7E NENKREAREN STWEAREA (Basic Environment Law )

%8l LAR—KNFPEHERK (Student's interim presentation 1)

% oE REBHZE NS ( Classification of environmental policies )

F£10E LERBEMEHEE (Pollution-related Health Damage Compensation Law )

F1E EERH & ZHFNFE ( Direct regulations and economic instrument )

%12 IRIFEHE ( Environmental Right )

#13E LAR—BM3HEK1 : 51 ( Student's final presentation 1: The first half )

148 LAR—BMFEEK2 : %¥ ( Student's final presentation 2: The last half )

%15 FE&H (Summary)

RAEMD FE  /Assessment Method

Bl EZRES I ( Attendance record and participation ) 40%
N7 AN (Mini quizes ) 30%
L 7R— N33k ( Student's presentation ) 30%

471 124



- = EMRE
Oiﬁiﬁﬂzﬁﬁﬁ BEERY AT A

(Environmental Policy and Administration)

Epi- BE%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks

#FICHEL,

None

FERASE ( BABERTOMA ). KEBELLIZTEFEEN BHNEEERZOHER
Class languages are Japanese and English.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

471 124



EMRE
m ~ — 7 z=A 81 5 ES, 2
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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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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OIRIBBES AT LR

(Sustainable Management Systems)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

REBNZRIAY NEREER
BEORREIRIX NOEREER
REAFOERE R
RIEREDERE ER
RESRIOEREER
RIBRA T OEREEE
RBUAVEVAIRIRIAD N
THABOREIYRI XD b

NGO NPOLIREIRI Xk

R & RRREDER

REBRRCBENFR
RENZIXAVMERREEIRA
LR—bhRERO

LR—hREXO

TED

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
Environmental evaluation and decision making
Environmental policy and economical methods
Environmental management and environmental business
Presentation of short research by students #1
Presentation of short research by students #2
Review

RIEFFM D FEE  /Assessment Method
BENZRESMN 50%
LR—K 50%
Active learning 50%
Report of short research 50%

ETTR

ERZEDOKNEA /Preparation and Review

B LEDEE /Remarks

L
No preparation.
REICLPEZEFLEN VNG, RFEATETOREZTD,

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

48/ 124
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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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICHT &8 | . FhEER

/ Competence Defined in

B
/Credits

28y 1

/Semester

EMBE
RRER AT A

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

2% H RERRE B A
/Class Format /Class

2003 | 2004 | 2005 | 2006

2007 | 2008 | 2009

2010 | 2011 | 2012 | 2013 | 2014

(ONNO)

[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 hy Course Completion), Specific Tarzets in Focus

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

Bi&LDEE /Remarks

BICEL
None

FEHSEE (BEE. ®FE ). REFEHNFSVEES, KEBEOKDITALHET S,
Class language for this subject: Japanese and English. English class will be open separately if there are many English student.

HEENSOXYE— /Message from the Instructor

RBECEDZBEHRPEBREMCEVEALERES, BRNICEEISR &,
Have a strong interest in environment-related information and information technology, and bewilling to study.

F—7—R /Keywords
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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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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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EMRE
oFMIREFTM - FiEGH RAERS 274

(Urban Environmental Assessment and Planning)

BB WA /Class schedules and Contents

1 ABEHORRAFRLEREREE REBEOHRRZE]
ABEBOREEFLEREEE [REEEZ0RFBE]
REFMEO O OYHFFEFZE [NFUT7IL70—54]
REFFMAO - OMHFFETFE [S4 74 VLT EAX NOERE]
RBEFMO =S OYNTHEMEFE [SAT7H A1 0INTEAX NDISE]
REBFME O - OBRFNFTMF Z REZZTMOER]
RIFFTA O - OBFNFTMFE [RITEAZE. ARZYOIT77O0—F]
RIBIME O 4= o OBFNFMF E [RAEFHMEE]
9 REFEOLODERFAFLEEKBECFZE [FRFTAHI
10 REFEOLOONRFAFEZERZENFE [HKiEL]
11 REFEOLOONRFAFEERKENFE BRETEAXN]
12 REFEOEFHRE [FELED SOHE]
13 REBEFEOEHHRE [ZEEH SORE]
14 REBFHEOEHHE [ZEEH SOHE]
15 F&o

oO~NOoO O, WN

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

BROEESM 20%

BHIk%K- R 40% X2BILRLZT—Xz2EX, BEBHRELERESEETD
HARLAKR—N 40%

Positive participation 20%

Case study & Discussion 40%

Final report 40%

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
BEBILERT S,

To be noticed before each class.

BETEALIEZEBLT, HATEETVAH L ZHH T LTV, ThZELAR—FREICLET,

The term paper of this course requires students apply the knowledge from the class to understand actual social issues.
HYENSOXYHE— [Message from the Instructor

REER. B, BAK, 2EREN, ABERROEFLVERORRZEE T LHOOFENRETYT., #HRRERRICSEVTHTZEDL

SILERHDVEBEBELTVLA, TOLHOY—ILZRVET,

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—J— R /Keywords
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HPIRHE
oif - E BRI BEEES A5 A

(Development & Environment Studies on Developing Countries 1)

BHER =% #2Z /HIROYUKI MIYAKE / BUR& R

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

R ey shEaE
<038 - 7R I | © |[SEsries s L CEmT a1t uE . & RS T IHET 5,
. L | o [HiEomme Gransommesm co0 T, SBLREERE AL, ERETR -
(FRIIEHRNCRES) T2 80T 5.
R i
BAL - AR R W | O |&tErm cRL e, A BT ORI £185.
;?;?iﬁﬁmgégﬁﬁﬁfgﬁiféﬁﬁm\53—R®EU¢JEA7vj%E%bT<E3MO & HER |

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

BENOME /Course Description
1990 F AR, FRELERI/O-—NVE—>3> 08220, BUAN. BEN., HANICKREKEDL>TETVS, AELERBAICETR
LTVWET7VUNBECZ<ORAEFRNRKEFEETh, ERNZ—NEABEEATVSD, TOT#HHREAFEOEZ TRIGDPZBFE7 %A LEERE
ETV3, KBHTOBREYOEMEE OB, BERZY210EHIC—ZBLE, COXRSIIAMFTIVIILBKELIEOHZE ZRARZORIANS
ESADONEBENDENTH D, COBRBFNEHEFINTOERZFBREELDITREAV, BENKENRFFICEALEEEVDASD X
S, BRETOERNE: EXtZEDL>TEL, ARETRTIOBLICELMIATHEV., TOBHINRICENITZF212ETEV,

It is found that developing countries changed themselves in political, economical and social dimensions, since globalization started in 1990s.
Natural resouces are discoverd in African nations which have faced big poverty problems after the beginning of this century. Asian nations have
continuous rise in GDP by over 7%, Therefore, urban areas have a plenty of high rise buildings in construction boom. This course focuses on such
dynamic activity of the developing countries in terms of development study. This economic trend does not necessarily bring economic and social
satisfaction to all of citizens. It is said that economic disparity has been expnaded. Taking up Bangladesh for a case study can make the students

understand more easily.

HHRIE [Textbooks

*Hi R FiR THARFEEZSAOLD (L, HRBEH, 20015

(KIKUCHI Kyoko, To peprsons who want to study about developopment study, Sekai-Shisosha, 2001)

*ZERE THRELEOHTRE~NIST1- 80 BHEUREE2OFR BHENE. 2008F

MIYAKE Hiroyuki, Urban Environment of developing countries ~ Djhaka, Bangladesh with hope of making Sustainable Society, Akashi shoten,
2008

SEBREBEFEEICE O) /References ( Available in the library: O )
* Diana Mitlin & David Satterthwaite, Urban Poverty in the Global South - Scale and nature, Routledge, 2013
*MHEE & UAELER TTOTORBEERL PHAEME. 20065
Matsui & Ikemoto eds., Development and poverty in Asia, Akashi shoten, 2006
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oif B B Hawl

(Development & Environment Studies on Developing Countries 1)

BB WA /Class schedules and Contents

18 REOBEZECHBEHSH Introduction of goals and contents
28 BREIBEICST2HER REBSCE? ~BEFRE  Whatis development for developing countries
3@ BEROEFR measurement of poverty

48 HLBEFR social development

5E REHRMEDRER history of development studies

6E AR human development

7B EEBE International migration

8El HThRIE urban problem

9B ENEE rural problem

108 HNFURA governmance

ME N2ITZ7210FRR economic situation of Bangladesh

128 NDISF2108HERN urban and rural area of Banaladesh

138 #HRICHSERINISTFT1IAFBE Bangladeshi migrant workers in the world
148 NDISTFP10RBYEBBEELALBER Social consideration to waste management
15 FE&®H summing up

RAEMD HE  /Assessment Method
REANOSHNEE ... 50%. LAR—KER .. 50%

attitude to course --- 50%, course work paper submission --- 50%

Epi- E%ZBOANAE  /Preparation and Review

B LDEE /Remarks

HENHIRETHD &

English efficiency, especially reading is highly required.
BYEEASOXYE— /Message from the Instructor

A2 EEZDLRZREEOHTORAR, RGFICHEIATT, U2KYRTLKB2DEAETHS,

Changing Views of urban area in developing countries. The important is to go directly to the field and observe carefully.
F—"— R /Keywords

BR, NI F7F2 1, ABERE. L2BR
Poverty, Bangladesh, Human development, Social development

51/ 124
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EMBE

= FERRE®RI BEERS AT L

(Development & Environment Studies on Developing Countries I1)

BHER =% #2Z /HIROYUKI MIYAKE / BUR& R

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

SRS PE 51T AR H2EE

T i

. L | o BB A AR R R ORI o0 T (WAL BT EERT 5B
& 173,

FE—" T | O | tEoE s s REtasas MHhab0 s L TS ND,

L Ea - N | O e tEchomae - HErRrEORe Iy BT TR A S o,

"G BEE O ME A TrWE ) -

% 1, 1M AR5 B4 BT BEEAIE. BO— DN+ 5 Lvy IEREL TS, & HERRER T

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

BENOME /Course Description
BMRELEE, CORBERHRZE<HFY.,. FAEREBBICEAL TVS, BRICEREZFEEZEATVRHPEARBETOAKELR
(PM25) . SAIIXEBFEDODKETFTE, REYEEPHTIMBELEZETH D, COLSBREMEXPERNBBEOHERO—FEICREHBFTPESD (F
BUREBHROEOOHE ) FHD. 1990FRPSHLICA > TEBHICEAThTE L, ARETRFEY. REBBEORRZRY. TOHE
REZBEVPESDOERNBR, SSICETOEWIIODVTIBKRIZDFETH S,

The developing countries now face serious environmental problems as only economic growth has been given top priority. Air pollution like PM2.5
of Chinese bigger cities which gives a bad influence to Japan, water pollution of river and ocean, waste manament problem and forest destruction
are typical ones. Environmental Education (EE) and Education for Sustainable Development (ESD) seem to surely contribute to solve problems in
environment and poverty. These are introduced to school curricurum since 1990s. In this course, we will understand the reasons of such problems
in the beginning, and then study about conceptual frame work of EE and ESD. In the last, its result will be verified.

HRIE /Textbooks
*HAREHEZSE TREHE. HEHM, 2012%F JSEE, Environmental Education, Kyoiku-shuppan, 2012
*EIREEZR "L VREHEORR, SXEHRYE. 20055F
ASAOKA Yukihiko ed., Starting new Environmental Education, Kobundo shuppan
*REA. HPRER TTOT . KEFIRICHTHESD (FRTREEEAROLOOHE ) OFRFAL HAEE. 2012%F ABE & TANAKA eds.,
Opening of ESD in Asia & Pacific region, Akashi-shoten, 2012

sZEREEFEEICIE O) /References ( Available in the library: O )
ofIRIIBAR BEFR TREHBFEFSAOLOIC, HRBEH, 2009F
MISHIROGAWA & SEKI eds., To those who study Environmental Education, Sekai shisosha, 2009
*ARKRIVATAY IHEHLE TRUAT AV VBB AM B8 S E WM. 20055
Japanese Association of Holistic Education ed., Beginning of Holistic Education, Seseragi shuppan,2005

LB WA /Class schedules and Contents

18 BEOBHNESEOAR Aim of this course and its contents
2@ HRORERE~ HIRERL [#3KB /R {t] Environemntal Problem in the world ~ global warming
36 HROREEME~EBREEYSEHEYE  [EWSZHME] Environmental Problem in the world ~ bio-diversity

4B tHROREEE~ER KEE [Z#MIE] Environmental Problem in the world ~ waste

5E #HROREMBE~RE K [&H] Environmental Problem ~ food and water

6B REHBELEF 2 [FREHBE] Whatis EE?

78 REHBFOERT EHRE [fREE] History and Ethics of EE

8E REHBOBEMERZE [E®&AE] Aim and methodology

9B REHBHEOEWE (FTIT1ET1288) [FUF71EFT 1] How to make EE plan

10E REHEN SESDANDOEIT [ESD] a shift from EE to ESD

11E ESDOREE &= [FE$] History of ESD and concepts

128 KRURTAY IHBEORE [RUART 1Y 2%E] Holistic Education

138 REEOREHBEELESD ~ 4 R# [ESD& 1> R]  EE and ESD of developing countries ~ India

148 BREEORBEHEELESD ~HER [ESDE#E] EE and ESD of develooung countries ~ china
158 FE&H summing up

52/ 124



EMBE

= FERRE®RI BEERS AT L

(Development & Environment Studies on Developing Countries I1)

RIEME D 5%  /Assessment Method

BRECHRUEE.. 50%. LAR—K...50%
attitude to the course --- 50%, course work paper submission --- 50%

Epi- E%FBOANAE  /Preparation and Review
BELDEE /Remarks
HEEANSOXYE— /Message from the Instructor

HEG. B, 7NN, REBAEBRCS > TORELCKREERIZRLELTWVWS, ESDERFICHEKR>TEL L,

Education leads to awareness and action, which can cntribute to solve environmental problem.

F—7—R /Keywords
ESD ( BETHEAROLHOEE ). KRUATA Y IHE, REHE. 1R FE

ESD, Holistic Education, Environemental Education(EE), India & China
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b3 AR R R AT ZRIA TEEES AT L

(Regional Economics 1A)

HEER R 18/ MINAMI Hiroshi / 1t 15 BT 52 PR

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
RO - TTAE I @ BRI CEE THEGRREE DHEERI CRIT 2B - EREREED D,
fae I
B3 - fibr - R3R il O MEREECESE £ SA, FElRE CHAT ABEN - $EThES D,
R - BAL - BBE IV O MEREER URNET SERICRHELGERS. SEVIRTERRT AEEL D,

WO MhE O:RE A prlhE AT FESREASE 1 &
# 1, 1SRG 2PMESAHITHIT R80T, Ba—20AUF15 Ly TERRL TS, SRS

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

REDOHE /Course Description
AERTR. BAENLCSVTHEZEOERE, hilERENrRERERLQBBLLE>TVWAIRICEAL., EEEEHILOBRIN S, #H
PEBRICHBL EERERROS I FICOVTERETDIEEZBNETD, BB, BLILE2THAERECANSRBRREREOEDY)
ERZDERNS, THARLARILICE TS T#E, obY FE2RELICEYERS L ET D,
ABROIEAER., "RECEETZESBEAZE OHMEFZCHITHIEMN. ZRNABZzE O, . "iEgRFoBEzLE sz, FRBALD
g BBEN. HEAZED) BRY "HIEZFRVCEETHIBRRICELERS. BESMRERRTIEREE D, LT,

In this lecture, we aim at the point that the impoverishment of the regional economy and the regional disparity become a big social problem in
Japan. Then, we consider about the ideal way of the regional economic policy which supported in the decentralization times from the viewpoint of
the regional economic revitalization. By this lecture, we think of the policy mainly in the unit in the municipalities. With it, we can think of the
concerning by the regional economic policy and the environment from a familiar point.

The arrival target of this lecture is as follows.

- To have specialized and practical knowledge about the regional economy.

- To understand structure of the regional economy, and to have an intellectual power, judgement power to deal with various problems

- To be interested in regional economy and associated policies, and have will to practice a high study

HRIE /Textbooks
BICEELEV, BRETRTUVNZETRT S,
There is no specification. The related references will be distributed in this lecture.

SEEREEREICIE O) [References ( Available in the library: O )
BICEELRL, KBICLHL, BE. BERICENT S

There is no specification. When necessary, | introduce some literature in this lecture.
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(Regional Economics 1A)

BB WA /Class schedules and Contents
1 HARX VA
2 BEEABOEDY)
3 IR EEH B O MR & RE
4 AOBBEHERE (1) [ADBE]
5 AOBEE#IFRE (2 ) [EXiu]
6 W oL MIEEE (1) [#HH]
7 WH DL HIERE (2 ) [EME, KEBHHEE]
8 HLUWAH, PPPEERH
9 EZEEECHERE
10 BRERX (1) [#HE88FBENHY H]

11 EflFFE (1) [

12 Z|HIFFRE (2 ) [KEEH]

13 Bl (3 ) [V—2vIIEDXRA]

14 EHIFAE (4 ) [BEEER]

15 BRERK (2) [#HEEHLOEENSEE]
1 Guidance

2 Relations with economy and human being
3 The effect and subject of regional economic revitalization policy

4 Relations with population movement and the regional economy(1) population movement
5 Relations with population movement and the regional economy(2) location of industries

6 Relations with regional economy and decentralization(1) general remarks

7 Relations with regional economy and decentralization(2) local governance system
8 New Public Commons, Public-Private Partnership

9 Relations with regional economy and Industry-university-government cooperation
10 Announcement by the student (1) The way of the regional economy policy

11 Case study (1) facility Construction

12 Case study (2) rebuilding from the disaster

13 Case study (3) social business

14 Case study (4) deregulation

15 Announcement by the student (2) concrete policy of the regional activation

RAESHM D H3E  /Assessment Method
- FER(RENOEBHSMN) 15%
- RETOFEREK 30%
- HiIRLAR—BM 55%

- positive participation 15%
- presentation and discussion 30%
- final report 55%

Ep- BERZBOANAE  /Preparation and Review

BELEDEE /Remarks
FRASRHREARELTD, BREOSSHER. SHEEN/MRERKRL., HEZTS,

This subject is taught in Japanese. The student announces, and discusses paper several times of classes.

HUELASOXYE— [Message from the Instructor
BEZIEIZFRABSEEZETEVEEOEBLEDT S,

You can register even if you don’t have some training in economics.

F—J— R /Keywords
HIARE, wusEMEA. B, WA DHE,. PPP

Regional Economics, Regional activation, Policy, Decentralization, Public-Private Partnership
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b33 AR K SR AT 55 1B TEEES AT L

(Regional Economics 1B)

HEER R 18/ MINAMI Hiroshi / 1t 15 BT 52 PR

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
RO - TTAE I @ BRI CEE THEGRREE DHEERI AT 2B - ShEEREED D,
fae I
B3 - fibr - R3R il O [MhEEHEEOEES L 55, FRES ST BEES - ¥ - BRAED D,
R - BAL - BBE IV O MEREER URNET SERICRHELGERS. SEVIRTERRT AEEL D,

WO @< HE O:ME A prme D
# 1, 1SRG 2PMESAHITHIT R80T, Ba—20AUF15 Ly TERRL TS, SRS
HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
AERTR, EHBECHITZIZREEEORESNFEBICRRAFEEFSCELZANE TS, TOLH, 2014FICRTE N, HwFHEE
ICEDYORVASERABE, ThET—NILTFIAAYI a2, BRETD,
AEZOIERER., "RECEETSESBERES OMEHZFICEIZEMN- AENAREE D, . Thig@EFoBEzESsx, FEAL
WUTBDBRED HHiH REHEELD) BLV "#EEERCHEETIRRICEOEZRS, SELHREERIDIERZEE D, JEETHB,

The purpose of this lecture is to study the various arrangement analytical skills about regional economy.

We read the newest white papers about regional economy, and discuss about them.

The arrival target of this lecture is as follows.

- To have specialized and creative knowledge about the regional economy.

- To understand structure of the regional economy, and to have an intellectual power, judgement power, power of expression to deal with various
problems

- To be interested in regional economy and associated policies, and have will to practice a high study

HHKIE [Textbooks
20145 & ~BICTHTE N3, UTOAEZAVS, EATOHEIC DV TEWebTABENTWS, BERAFAZELCODVTRAAMET > ADKIC
FHATD, 5D, BEBAOBRFOBRFEHOEFICESIE, F5ABICODVWTREETZ L H D,
1) B P26 ERBEMBAZ
2) R/NREFT F204E RPN EAES
JELREE TELREHAE20144
4) BXRBEE "ERB6FERBKXAES
5) WMNBERAER S CAMNEEHE2014F R

We use a white paper that will be published in the spring and summer of 2014. We will be able to obtain the documents in the Web. For
information about how to obtain the article, | will explain in the guidance. There is a possibility to change the white paper.

1) Cabinet Office, Government of Japan “Annual Report on the Japanese Economy and Public Finance 2014”

2) The Small and Medium Enterprise Agency “White Paper on Small and Medium Enterprises in Japan 2014”

3) Ministry of Land, Infrastructure, Transport and Tourism “White paper on Land, Infrastructure and Transport in Japan 2014”

4) Ministry of Land, Infrastructure, Transport and Tourism “White Paper on Tourism in Japan 2014”

5) Kyushu Economic Research Center “Economic Survey of Kyushu 2014”

SEEREEREICIE O) [References ( Available in the library: O )
BICEELRL, KBICLHL, BE. BERICENT S

There is no specification. When necessary, | introduce some literature in this lecture.
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(Regional Economics 1B)

BB WA /Class schedules and Contents
1 HAERA
2 WIEEESTORK
3 AMBEAE2014FRETT (1) [#W]
4 HIMBEAS2014FRETT (2) [EH
5 F4RAAYI Ay (AMEE)
6 THR6FRBEVHEAEEHRT (1) [HBH]
7 FHRFHRBEVREEETRD (2) [ER
8 2014FFH/PMEEREERDT
9 FARAYIAY (BEEE)
10 B REAE2014%50 (1) [#5H]
11 BEXREAHE2014%250 (2) [8#H]
12 FAAAY I IY (BXBREMEHZE )
13 FR26FRBXAEETT (1) [#5H]
14 ER6FRBEXAEZRD (2 ) [EH]
15 FAAAY DI (BREHTEE)

Guidance

Viewpoint of a regional economic analysis

Reading “Economic Survey of Kyushu 2014” (1) General remarks

Reading “Economic Survey of Kyushu 2014” (2) Particulars

Discussion (Kyushu economy)

Reading “Annual Report on the Japanese Economy and Public Finance 2014” (1) General remarks
Reading “Annual Report on the Japanese Economy and Public Finance 2014” (2) Particulars
Reading “White Paper on Small and Medium Enterprises in Japan 2014”

Discussion (Japanese Economy)

10 Reading “White paper on Land, Infrastructure and Transport in Japan 2014” (1) General remarks
11 Reading “White paper on Land, Infrastructure and Transport in Japan 2014” (2) Particulars

12 Discussion (Land, Infrastructure and Transport)

13 Reading “White Paper on Tourism in Japan 2014” (1) General remarks

14 Reading “White Paper on Tourism in Japan 2014” (2) Particulars

15 Discussion (Tourism)

RAESHM D H3E  /Assessment Method

C BEANOEBHSM (FAANYIIVE) 60%
- BIRLAR—b 40%

O N OO WN =

©

- positive participation (presentation and discussion) 60%
- final report 40%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks
FARAY AV ETHS5BICEK., ThETICHRALEERZEEZEZTLTHBLZE,
HEHEERRRAERELT D,

You must review the document(White papers) in a week to discuss it.
This subject is taught in Japanese.

HYENSOXYHE— [Message from the Instructor
BEZIEI>FRABSEZETEVREEOEBLENT S,

You can register even if you don’t have some training in economics.

F—7—R /Keywords
IR, iR L. BR, ST —&

Regional Economics, Regional activation, Policy, Statistics data
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(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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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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%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

0N OB WN =

B LDEE /Remarks
HILEELEL,
There is no specification.
BREBSDBOESE, BEHEATREZTVERRTIDEV,
LFEFYONATOZBER)ET, EEF ¥ ONAFEEL SOZBHRENBVES, (FBEBIENBVET,
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.

HEENSOXYE— /Message from the Instructor

FRABETEELEDLISEHET,
BECRLULTRVEALEF >TVRHOSMEFELET,
| do not expect students to heve preliminary knowledges, but have active interests about economic matters.

F—7—R /Keywords
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oo 1z 4 EE =4 [l 24 EEEE AT

OIRIFLFYETRIF REARS A7 L4

(Analysis of Toxic Chemicals in the Environment)

HYER L #HHFX / Kiwao KADOKAMI / TXI)IL¥—BERILZER

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

/Department

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

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
P BIREPOMELFRESH AL SNEDITFEDOIEEDRIE @B, 1R UHESRICLETHEE
iﬂn_gji EE%# I @ oo =]
EIEEIEIT %,
BrgE I
BE - qpf - &1 il O |ARSNDELSINT - 25 X OBLMOEEEERE T 5 2 A0 TE 5.
Rl - ZhF - BEE i O [{EFHERRECRALERS. BERFISr S TORERICEEEDL D,

HO:ECRE O:ME A eriE

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

ERIEFWESTAE

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

BENOME /Course Description

REF—5E  REORLEEMEL , RREFREFHTBLTRAOEDTHS, ANATE , RATOAELENES BT 2Tk
BRRCARERSTS. HEREE  ROBYTHA.

BTV IRCEROFREBICETZFE BiMPAHEZ2EEL  BEEIMEERKITS NS,
HBEINOER , BESLVERAZZEZV , IRYPELCEL ¥R EEETED,
SBEEEREEZFY , 2MEOFTMEI TE S,

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

quality assurance (QC/QA).
HRIE [Textbooks

HEE B Distribution of an original textbook

SEEZREE®EICIE O) /References ( Available in the library: O )
HEE R Suggestion of suitable references
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(Analysis of Toxic Chemicals in the Environment)

BB WA /Class schedules and Contents
1 LEYEOREFTR , REFRE

B O REE

KER D ETME

BFEEE , KRER0F0E

DI)="TFITE(NATLIV="TYT)

DIV—=2TF YTk (0O

HAOVOINIZ 71— (BB, h54A)

HAOVOXI KNI S 71— (EXNE , BEES)

9 ARYOIKTST A —BRBSHEGCMS )

10/EIOINTI ST 14—

11 WEYAOIRNT ST 1 —EBSHTE(LC-MS)

oO~NOoO O, WN

12 PHBEER

13 BF (FLEYT—2arvm¥)
14 B (TLEVT—2arvE¥)
15 F£&H

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%

Epi- E%FBOANAE  /Preparation and Review

B LDEE /Remarks
VEERFCREAIDTFANEZEAVTTFEEREEEZL 2 AV ETSZE,
Students have to prepare and review the lessons using the text distributed in the first class.
ERASHER , BAE XETRFEE (203FERREF ). LEL , REFOZBHFEEN ZHIIE , BAFETHE, EE T, 2BIC159EED
TLEYT—23 BB T2, RErHABVRSICAELNSHEBLTHES Z &,
Official language for this subject changes every other year: Japanese and English. The year of 2012 is English. Students will make a presentation
in the final class.

BHEHN,SOAYE— /Message from the Instructor

LEPECRS THEBIMETSHICRUIDABOREMEZSEN TED, ThSOHRER , AP OMITIRETTELS , O ENE
LEREEZET2 LTCEAATHS.

F—J— R /Keywords
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(Environmental Preservation Engineering)

BHER BRI FE— I Seiichi ISHIKAWA /| TX L ¥ —BRILER

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

X HS B/Notice H26 HAFERMH,

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
EEAREUTOREY,
RIBHEPRERS, REBRL, BRkE, ThOE, SEEXRKQE, REYHBELE, REYEKLSE. RECEDZEE. 7OtAR
COVWTHBNITREHIC, B2OREBEEMCOVT, BEPEEELCBRETEREN S, TOBREXPHHEERL. ThSOEMEEBELTWS
ERERICOVTESR, T, BHEN KEOBNMPHRCAFEHESRERE: SATLOR, EEPHHOERBCEL LREEE-
SATLOBRFEHAHKD,
The attaining objectives are as follows.
The instruments and processes related to environment such as measurement of environmental pollution, environmental preservation,
environmental purification, water purification, sewage treatment, treatment of industrial wastewater, intermediate treatment and final disposal of
wastes, etc. are explained. Students will learn the basic theory on each treatment technology understanding its function and characteristic.
Further, the newest technology and instrument are introduced. New environmental instrument and system for the future and ones in conformity
with the nation or local situation are also designed.

A ER c - REREOERBELIKLEHIFICEVT, BN RROABEFED,

BE. i RE- - RERORFEFECERCHDL, BERRREABETCELVRETRHATE S,

Bh- B BE- - REMECEIZER. IXILFZBEL2RHS5,. SESHRERRT S,

Knowledgs/understanding: Obtain the specialized and practical knowledges in water treatment, the basis of environmental preservation.
Thinking/judgement/expression: Countermeasure against the realistic environmental problems flexibly and take a broad view of international
environmental problem.

Interest/eageress/attitude: Be interested in the resources and energy related to environmental problem and practice the advanced studies.

HRIE  /Textbooks

AV T
Handout.

sEZEREEHEEICIE O) /References ( Available in the library: O )
EETIOEEENT S,

Introduce properly.
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HERETH

(Environmental Preservation Engineering)

BB WA /Class schedules and Contents

1858 1 Overview

2 E Y B R Al 2 Biological treatment

3 fE 4 2B 5 i 3 Membrane separation

4 BB 4 Adsorption

5 RALF A BB 4 i 5 Photochemical treatment

6 BREE I B AL B B Al 6 Coagulation sedimentation

7HKNEBRE TOEA 7 Water purification process

8HkMEBERE- 7OLA 8 Wastewater reuse process

9 TKREBEE- OtA 9 Sewage treatment process
10FEYR D BFKREREE- 7OtA 10 Treatment of wastewater from waste disposal site
MERFEKUEBERE 7OEA 11 Treatment of wastewater from food industry
&EEREKOBEE.- 7O0EA 12 Treatment of wastewater from metal industry
135 RAEBRE- 7O0EA 13 Sludge treatment process

14EEYNE- LoRkE- 7O0RA 14 Wastes treatment process

15IRIBRERE 15 Measurement instrument of environmental pollution

RIEME D 5%  /Assessment Method

BELAR—KN- - 40% Final report -+ - 40%
RRELAR—K - 30% Intermediate report: + 30%
HEOREANDORVELR - 30% Attitude to the lecture - -+ 30%

Epl- BRFZOANAE /Preparation and Review

BEEDEE /Remarks

EHICBRAETNEEREFEELTHL,
Prepare for lessons using handout.

RS (20145 E  BAFE, 20155E  #F ) . RFLIZZHEFEEN T ThEF20155E S BAERHE.

Official language for this subject: Japanese in 2014, English in 2015.

HUELASOXYE— [Message from the Instructor
LR—NEBERNBICR2LE0ZEE<TET S,
Make much of the report related to lecture.

F—J— R /Keywords
kB TKE EEYLE EXREKOE

Water purification treatment Sewage treatment Wastes treatment Industrial wastewater treatment
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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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

EWTHEALNEPENZOERABZEL, BENC LD ERMERRMPHATENENIBEEREROFERISZEET D, BHRTRE. &
BURCERELCOBEEZERELU LEMOEBCAEHBEORFZB/NALEN S, T7O0LATI 1L —22f> THEOEYEHLAET O+
ADREBEZS, ChICE>THK ERMEERYOVEBELTCNSZRNER, SOAMYERICEDLZ —ENRKTHBEZERTIEES
I, BELEARZMORMABFCENATER RN BOSNDCZ2IERRET S,

The class intends to reveal 'complicated' biological waste/wastewater treatment systems through focusing on chemistry, biology and mathematics.
Since recycling engineering is an integration of environmental sciences with logical insights, state-of-the-art knowledge obtained in the subject will
strengthen your relating skills. 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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(Recycling Engineering)

BB WA /Class schedules and Contents
BEYEREBR

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)

O~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 (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 and its separation)

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) (customisation)

15 Computer simulation (5) (model evaluation)

RIEFFM D FEE  /Assessment Method
BENEE (TE E3CL2EHRE) 50%
dAVE1—2EE (587 ) 50%

Active learning 50%
Five sets of computer simulation 50%

O N OO WN =

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks
J7OERZI1L—22AVZOT, BHED/— 7Y VAV E1—-2%EES TS Z & (WindowsD &)

Prepare your own laptop computer to install the process simulator (Windows only).
FASTERRTZLETRN, KELLPZEFEENVETNERELATETLHBT S,
7O0ER>ZT21L—22AVB0OT, 2OXx7THE1OANDBERE TS,

Official language : English unless specified.
Two slots (3 hrs /week) x seven weeks plus 1.5 hrs.

HUEASOXYE— [Message from the Instructor
L% B EYPFEMFIZNMMEEEDE 2 LEOIREIVSZTIVITTY,
Enjoy Environmental Engineering.

F—J— R /Keywords
LFIZ, okl HENRS. YEILERS

Chemical engineering, microbial reaction, physico-chemical reaction, wastewater enginerring,
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EMRAE
O7J<I%f%l$‘- BEERY AT LA

(Aquatic Environment Engineering)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ [FRBEOREEEORR & TLREAONE CER DL TEP SR UE AR EIEST .
fae I
B3 - fibr - R3R il O HEEOKERRIRORRE L T, @UISSHEL. AT SRNESICHTS,
R - BAL - BBE IV O PREOREREE LGRS, IFNTSSSEAT SEREEHICH T2,
%@:@(%ﬁ O B &:b?ﬁﬁ _ i ) KEREtE T
B, D lSHET 2FRESAFICEIT28E0IE. BI-200 ) Fa 54w FEEEIL TS,

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

REDOHE /Course Description
AEZOEZEEERK., ABTBICAEZLFEEREIKBEIIOVT, KOFNPKEOHBRV KBRS ICXBESNEBNOEEE
FTHIETHD, BIZ, KOFRBPBR7OLARICODVTEBTI LK, KBILSTZLEN EYENRKROBHEIRED,

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

HRBE /Textbooks
BREBRMT S,

Handouts

SEEREEREICE O) [References ( Available in the library: O )
BERPICEERN TS,

References are introduced in lecture, if necessary.
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OkBRETH

(Aq

uatic Environment Engineering)

BB WA /Class schedules and Contents

1.

O ~NOoO O, WN

10.
1.
12.
13.
14.
15

0N OB WN =

9.

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

ALFEORERH

KOMENME L KERE

CRREKkOBRE

. REKO#HM
CKERRCHE TR REREBE (1) RAOHE
CKERRCES TR REEREBE 2): BOHE
CKERRICHE TR REREE 3): WARE
CKBERRICHE AR TFED (1) BT E
CKERRICHETIRFED (2): IS

KEREICS T2 RAAEEE (1): BTSE
KEREICH T2 HEEE (2): RBTE
KEIREICS THREES 3): I5A
KEREICHS T2 RMELE 4) FEBE
{LZBEORERE (1) BA %
LEEOEEHRE 2): KA

(3): EBHE

. Physical property of water and aquatic environments

. Density of natural water

. Viscosity of natural water

. Multiphase flow in aquatic environments (1): water and air

. Multiphase flow in aquatic environments (2): water and solid
. Multiphase flow in aquatic environments (3): application

. Behaviour of particles in water (1): fundamentals

. Behaviour of particles in water (2): application

Mixing and run off (1): fundamentals
Mixing and run off (2): experimental method
Mixing and run off (3): example
Mixing and run off (4): application
Flow patterns affecting substance transportation (1): fundamentals
Flow patterns affecting substance transportation (2): method
Flow patterns affecting substance transportation (3): application

BiERME D A% /Assessment Method

REA QBB S 1 40%
LAR—h 60%

Report 40%

Fin

=a0-

al Exam 60%

ERFEDOHNE /[Preparation and Review

B LEDEE /Remarks
NEBEZEHRZOEFANBEZEF/LTH L
Fundamental knowledge of physics and mathematics are essential.

HEASHEEEANICEAFEL TS  RELLIIZBFLEENBNE204FEICECNICEBL TREETS

Official Language for this course is Japanese, English is also in 2014 if specified.

BYEEASOXYE— /Message from the Instructor
KREBEEXKOUEBEMICEKROHDZERFRIIEZFBLTIEE,

Inc

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

F—J— 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

X B H S t/Notice H26HZAFERHM

By

EMBE
RRER AT A

FE ¥/ YoITO/ IRILF—@ERILER (19~ )

/Credits

28y 1 125 RERE #Ex IR

/Semester /Class Format /Class

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

(ONNO)

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

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,

MO E O:BHE A PolGE

1, I-oHET 2P ARICEITH8ENIE. BO—2A0A0UFa 3 L7y FERIL TS0,

MERRIRIEE

HRERERY AT LI -ALAOEEIL. #BEFUESHHICSITARNOMEYEE I-20N0 4 15 v FTHEIL TS0,

BENOME /Course Description

TERECHITIABNBTARICES

HE BLESECERMERLEYICLDTFTREAE L \ORBEOEDY A S, HWERREHEA

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

60/ 124



EMRE
Oith i%iﬁﬂ%@ BEERS AT L

(Soil and Groundwater Remediation)

BB WA /Class schedules and Contents

1 FUBIC

2 TEFROBR: BER BR- RE

3 TEBERYEODE

4 TERNKEOHE- BEZOHME

5 EPIEHR

6 FRYBOEEBRE (1)L koKE
7 BRYEOWEIBE (2 ) WEAR

8 TEFERFLAOTIO—F

9 EEEERTEDRL

10 ERMERICEWERLIEDRL
11 AP BFRIEOEL

12 VDAIIZRDX N 1 ¥ VARD
13 URIRIZRIRAV N BHIES
14 EHEEB (B#LFX)

15 O

1 Introduction

2 Background of soil contamination

3 Classification of soil contaminants

4 Survey of soil contamination counter measurements law
5 Case study of soil contamination problem

6 Transportation process of contaminants in soil , partl
7 Transportation process of contaminants in soil , partll
8 Approach to measure methods of contaminated soil
9 Treatment of heavy metal pollution soil

10 Treatment of VOCs pollution soil

11 Treatment of oil pollution soil

12 Risk management (enterprise risk)

13 Risk management (case study)

14 Case study of treatment techniques

15 Summary

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

Efl- BHRFZOAAE  /Preparation and Review

B LDEE /Remarks
FIZHL
None
RS (20145 E | BAFE 20155 K : BFE- AAE ). RECLIZWALEEN S IThL2015FE€ AAFERHRE
Official language for this subject: Japanese in 2014, Guest lecturers would teach risk management sessions in Japanese., English and Japanese
in 2015.

HUELASOXYE— [Message from the Instructor

TEEREERG  REAEOX B STHESOLHMEIICE VWTRBANERLEBY D20H%, ChETICLEYES- BT KEZICHIIESR
ZRELTIBA2ERZECHUTEHIREERTERLSICEZICHRETS. ERNSITA , REEXTES,

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—"— R /Keywords
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HPIRHE
o B A UI)IE BEEES A5 A

(Recycling-System Engineering)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

XEBHS H/Notice H26%FERE ( AAFERBARLEESHOES. BHARFEHSE)

EFRTIRSNE MFURSAHICEITE8E0 (FEMETHICHISHTEEED 1 . FIiEEE

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

FRIES HHICHIT D88 FEER
K08 - TEEF I @ [V 2 OeR TR RITT 2,
il i
B - R - RIR il O [BE VI DILCLENEARERBTEY, TNERET D,
Rl - BER - BE I
HE:EREE O:FE A PrRE ) A LT
B, D loffind 2F AR5 A#ICHIT 58N, Ba-2A0h ) Fa25 LA FEREIL TS,

HREERY AT LO-ALAOREIT. BB EFUESARICEIT0RENOMEEEE I - A0 VT a5 Ly FTHEL TSy

BENOME /Course Description
EREGLBEZEELT, EEX 7 SAFYIREOEREZBENELEUS A VILEMEBN LU IEZNEAEL SOEHRETS, BRE. &
FERENRAE, RRIDSMETITS., Fh. LT7XZIL, ESBEERBERNYEY ORIV A IILBHERBN TS,
RRELGABEOERERDDIEZERBELET 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.

HHRIE [Textbooks
BICEEEY., YELBUTEZOHNEERZEBENTS

Study materials are distributed on a necessity basis at each lecture

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

nothing
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HPIRHE
o B A UI)IE BEEES A5 A

(Recycling-System Engineering)

BB WA /Class schedules and Contents

DA I OBE
DHAIINDERS

AR & U T OB (B #)
BIALIE & U T OB 8
MEBH BRIV —T1>7)
WK DB M2(LLE)

W 2 B M3 (ER)

MEN 2 #ET4(ER)
BEREM1EX)

10 BREM2ATFILIZIL)

11 FBREA3(EE)

12 UHAILEMRBNM(BEHE)
13 UYL I ILERBN2ARE)

14 VYA IIEMRBNI(BERR)
15 £

O~NOoO O WN =

©

1 Overview of recycling

2 Idea of recycling

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

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

5 Separation technology1(sorting)

6 Separation technology2(gravity)

7 Separation technology3(magnetic)

8 Separation technology4(electric)

9 Refinement technology1(iron)

10 Refinement technology2(aluminum)

11 Refinement technology3(copper)

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

RAESHM D H3E  /Assessment Method
BEENERES N 100%

Active learning 100%

Ep- ERZFEDORNE /Preparation and Review
B LEDEE /Remarks
BB L

Nothing

BHEN,SOAYE— /Message from the Instructor
FERETOAREZSMEASHEFEREZAN, K, IBIBE&THITS,

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

F—"— R /Keywords
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EMBE

OF T NIRERRE BAERS AT L

(Environmental issues in Asia )

BYEER

/Instructor

RIEFIR

/Year

NRALEE

/Year of School Entrance

e EE
/Department

H  FE4T / Hiroyuki TSUJIN BE#HB L X2—0TFEOFE, TR B/ Shinsuke TAKEUCHI / SEE Eh38
17

B 28 {y 21 2% Hj RERRE EE A
/Credits /Semester /Class Format /Class

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

o160
GRR] RECETOEAT—R, BENA AV AFLAT—R, REGES AT AT —R, @S AFLT—2, B
FFFALO—R, BE XAFFREI-Z, AVEI-FZYAFAT—R

X HH S t/Notice H26EH S BFEFHBHE.

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

/ Competence Defined in

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

PRSI BT B sizEE

L 1

s I | O 7o o sis 5RERE - oL T, 85 ERIREL. ML i LT, Hd 5o o T 5,

2% - 18 - 7 I | O |70 maaE0Es  HeREOBR Ct- 7. REORATET 5o S0 Ta 5,

BAL - mAR - R V| ® |[iE - BIEEL L TEET BT 4 U7 DAL FE L TOT T O ORI E R .
%O BLGE O: B8 A P SR

S 1, I CHEST B PHIRE AT B AEENIE. 8O- R0 %15 Ly JERERL T RS, 7Y 7 DEIRRIE

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

REDOBE /Course Description

Participants will survey on update, background and reasons of Environmental Issues in Target countries, and design their future career to be
experts contributing resolution. Guest speakers are experts working for their specific field which participants like to follow as roll models.
Through this course, participants are expected to be able to

1) make up his/her career plan as an environmental expert.

2) correct required references for discussion in class and explain the point of it

3) make adequate questions on the point of discussion through the lesson.

4) review what he/she learnt in every class.

HHRIE [Textbooks
To be deliverd in class.

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

To be deliverd in class.

REFTE

FRAERTAE 0 75 0%

- WA /Class schedules and Contents

1Guidance
2 Workshop on Asian countries statistics(1): Sharing Data

3 Workshop on Asian countries statistics(2): Drawing Poster

4 Workshop on Asian countries statistics(3): Presentation

5 Expert’s work for Environmental Issues in Asia; China -Lecture

6 Expert’'s work for Environmental Issues in Asia; China -Workshop

7 Expert’s work for Environmental Issues in Asia; Indonesia -Lecture

8 Expert’s work for Environmental Issues in Asia; Indonesia -workshop
9 Expert’s work for Environmental Issues in Asia; Kenya -Lecture

10 Expert’'s work for Environmental Issues in Asia; Kenya -Workshop
11 Career planning; To be an environmental expert in Asia (1)

12 Career planning; To be an environmental expert in Asia (2)

13 Career planning; To be an environmental expert in Asia (3)

14 Career planning; To be an environmental expert in Asia (4)

15 Class Review

Target 1) 30%
Target 2) 30%
Target 3) 20%
Target 4) 20%

/Assessment Method
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EMRE
O T NIRIERE BEERS AT L

(Environmental issues in Asia )

Epi- BE%FBOANAE  /Preparation and Review

BiELDEE /Remarks
English is the official language of this class.

HEEANSOXYE— /Message from the Instructor
| expect you to be inspired from experts in Environmental field, and make up your career design as an experts.

F—J— R /Keywords
Environmental Issues, Asia, Experts, Career Design
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EMRE
CEEREEIE BEERS AT L

(Sustainable Sanitation Engineering)

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

BIBER By 28 {y 21 138 RERRE EY AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

X B S t/Notice EFEETT,

EFRTIRSNE MFFURSAHICEITE8E0 (FEMETRICHISHTEEED | . FIiEEE

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

FRIESHEHICHITBEE HEBE
RO - TERR I
wae I @ [LTHIRE2OREERPHHTLET 20 LT SRR INETPRNELRSRET 22 o0 T
&,
A - ¥l - FJIH m C |itz A v I3 I8 A NE T ERMOER P ENE D FHIAT 2 2 &2 T 5,
R - AN - BEE W O [REES1ICHINE LR T BRI CoE LA B REEAERICHIT A,

K@ B AE OB A PrRIE [P
% 1, [ TR MBS AHICHITAE00I3. BO—200 ) F25 Lvy TEEEIL TS, AR
HIBSEIEL 27 L0 — A LADSEE L, BB SRS A BT BEENORENEE 1 — 20N U £ 25 LT v I THEEL T4 A,

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 in this course. Students will
obtain essential knowledge for tackling the environmental problems in the world as practitioners, engineers and researchers. For the solid waste
management, key factors, challenges and approaches of the solutions are shown based on the individual stages from the planning of collection till
final disposal. 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 course, a logical insight to identify various trade-off relationships on system implementation is incubated.

HHRIE [Textbooks
Ak W S N T i

Handout

sZEREEFEEICIE O) /References ( Available in the library: O )
Wastewater Engineering (McGraw-Hill, 2003)
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EMRE
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) EEMMEOEE b
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) Theory of solid waste management and material recycle

2) Tasks of solid waste management and material recycle

3) Theory of recycling of solid waste

4) Tasks of recycling of solid waste

5) Theory of intermediate treatment of solid waste 1

6) Technologies of intermediate treatment of solid waste 2

7) Theory of solid waste disposal

8) Technologies of solid waste disposal

9) Tasks of solid waste disposal

10) Review and summary for solid waste managements

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

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

15) Sustainable wastewater treatment (2), Recent Research and Development

BiERME D A% /Assessment Method

BREAOEBHSM 50%
PLAR—REEER 13E2) 50%

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

Epi- E%FBOANAE  /Preparation and Review

B LDEE /Remarks
BOOFOE) 0K HKQUEBESATANEDRS BLAHEATREYI>TVWSY, BREOHBRICAXNTHELZ L,
To find out appropriate solutions to meet individual needs in your country, overseas students are requested to
provide current relating information and problems to the topics in mother countries, which is used for the discussion
with the classmates .
FERASHERRFL TN, RECLIEBHFLEENVEThIEELAFTERET S,

Official language for this subject : English unless specified.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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EMBE

oREIUADZE BEERS AT L
(Environmental Pollution and Health Risks )
HYER nE B/ Takaaki KATO / REBEWMIZER (19~ ), B E¥ /Chang-Jin MA / SEE BT
/Instructor FEO 2F / Kimiko HARAGUCHI / SEE €8 Em
BIBER B 28 {1 5 125 RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X B S t/Notice EFEETT,

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

FRIRSAFICHI1TEH8E FEBRE
RO - TEAR 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.
g RE O:ME A PrREE hEEE) 2 o
B, D loHsd 2FUESAHICEIT28E0I3. BOI-200 ) Fa5hLv» FEHEIL TS, i

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

REDOBE /Course Description

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.

HRIE /Textbooks
TF¥ANER
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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of@FRAVEFE

(Environmental Pollution and Health Risks )

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

8

HAE VR

EENOPSEEES
FRKALEE & KEKE

YK IE &Sk B HEER
ARk B

H3EF, IRILF—., TLTER
RECBRECEOBEEYE
KRRFBREBREIURY
BEERROFRYECREIRY

10 EAEREREBREVARY (TARANELEEDE )

M EBREBREREBREVARD (FILATILTE REEYRRTFERY )
12 TEEREBRRUARD

13 FERK (FI¥0M )

14 Z2ERK (R¥0ME)

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 (Asbestos and tobacco smoke)

11 Indoor air pollution & health risk (Formaldehyde and biogenic pollutants)

12 Land pollution & health risk

13 Student presentation (Group 1)
14 Student presentation (Group 2)
15 Policy and health risk

BiERME D A% /Assessment Method

BEBHERESM 50%
TEE(LAR—BN) 50%

Active learning 50%
Assignments 50%

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
EREFNBEEHEE T,

FEASHERFBLIS (RBLLIZEFLENIVBVERRBALSF/LIZ N HS ),
EAMNBLOERY - KLEBRZRORFEITSHBEN D2, TOBEOREBE, RFERIIZBLENEBETS,

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.

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
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(Advanced Fluid Dynamics)

HEER /N K& / Daisuke ONO / > AT AT FHR

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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.

REOBEZ(OREZ TEfEME, VS  ERMERECKEOEERNICEVTEEILRAS  HIC  AEF , Z—RIIV R NIVIY &R
=Y, JANRTAT71—Y  AABRERZEODABREOERLICHY , TERFY, 2EBL LRI OBIFBERTRERZ>TETY
% . EKBETR  ERERIhOBNFEEZSC D, TEMEME) CEEUVEECBZRRICODVTERERDS .

< 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.

<FBROIEEEZ>
- ERMRNAICRShBIRABARICODVTHBATEDLSICKS .
C —RREEERUERNOBMATERLSICRD .

HHRIE [Textbooks

P.H. Oosthuizen and W.E.Carscallen, Compressible Fluid Flow, 1997, McGraaw-Hill.
The text will be distributed in class.
LEOHBEEIREOKYICERATS .

SEEREEFEEICIE Q) /References ( Available in the library: O )
To be announced in class.
REFICEELENTS .
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(Advanced Fluid Dynamics)

BB WA /Class schedules and Contents

1 Introduction

Conservation laws

Continuity and momentum equation
Steady flow energy equation

Use of the one-dimensional flow equations
Isentropic flow in a streamtube

Speed of sound and Mach wave
Presentation 1

9 One-dimensional isentropic flow

10 Stagnation condition

11 Shock wave

12 Stationary normal shock wave

13 Normal shock wave relations in terms of Mach number
14 The Pitot tube in supersonic flow

15 Presentation 2

RAEMD HE  /Assessment Method

Presentation 60%
Reports 40%

oO~NOoO O, WN

33k 60%
LAR—k 40%

Epl- BRFZOANAE /Preparation and Review

BEEDEE /Remarks

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

OBasic knowledge of fluid dyanmics and thermodynamics is required.

REHDFERIZERELTHL .

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords

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

65/ 124
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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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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)

B¥EtE- WA /Class schedules and Contents
BESA
RNOFE  (BERES , LY RYTIREHEL)
RKEOFA (AFVER,ZIU—-LUERYE)
REOFHE  (FRARICE , LIFERE)
ORI D1 ARFRERLEDT S0 2L
FHRIG 202 AFVERICLDRBEL T ORH
LR—KRKR (1) [BEEASIUBOTLEY & EE]
LR—KEK(2) [BBECHBIVODOTLEY & EE]
. LR=KRKR(3) [BEBESIVFOTLEY & EE]
0.LR-—FRER(4) [BEEEGBIVHOT L E L EEE]
1. BT O@mE L EEISZ (1) : Flow and Combustion in Reciprocating Engines
[Chapter1: Spak Ignition and Combustion in Four-Stroke Gasoline Engines]

12 . BIRXOWmEL G5 ISE (2 ) : Flow and Combustion in Reciprocating Engines

[Chapter2: Flow, Mixture Preparation and Combustion in Direct-Injection Two-Stroke Gasoline Engines]
13 . B OWmEE EEHE (3 ) : Flow and Combustion in Reciprocating Engines

[Chapter3: Flow, Mixture Preparation and Combustion in Four-Stroke Direct-Injection Gasoline Engines]
14  BMAXO®mBE EEISE (4 ) : Flow and Combustion in Reciprocating Engines

[Chapter7: Advanced diesel Combustion ]
15 .F&&Y

N

- 2 0O NO O~ WN

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. Presentation 1 [Presentors A and B]
8. Presentation 2  [Presentors C and D]
9. Presentation 3  [Presentors E and F]
10. Presentation 4  [Presentors G and H]
11. Reading and discussing technical papers 1: Flow and Combustion in Reciprocating Engines
[Chapter1: Spak Ignition and Combustion in Four-Stroke Gasoline Engines]

12. Reading and discussing technical papers 2: Flow and Combustion in Reciprocating Engines

[Chapter2: Flow, Mixture Preparation and Combustion in Direct-Injection Two-Stroke Gasoline Engines]
13. Reading and discussing technical papers 3: Flow and Combustion in Reciprocating Engines

[Chapter3: Flow, Mixture Preparation and Combustion in Four-Stroke Direct-Injection Gasoline Engines]
14. Reading and discussing technical papers 4: Flow and Combustion in Reciprocating Engines

[Chapter7: Advanced diesel Combustion ]
15. Summary

RAETMD HE  /Assessment Method

35k 50%
LAR—k 50%
Presentation 50%
Reports 50%

EH- ERFEBEOHAZAR /Preparation and Review

B LEDEE /Remarks

IXERNZFERBRIZEBBL THZE .
Recommended to have mastered Thermodynamics and Combustion Engineering.

HYEN,SOXYHE— [Message from the Instructor

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

BHER EE2 &M/ Yoshiaki MIYAZATO / > AT ATZER (19~)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

PHHEE AT B+ B TlEEE
S - TERE I B [FNORFETERLE T DL TOE 8T 5.
s I-1 | © |%¥eFEEsRL oiiED T LRI IT S A ST 5,

I0-=

B - - T e
- I-2 | A |[WEOFEEEREOTRIEHICEHET 20 S0 TEREENED 2,
R - B BE 0
¥ 1, I-|C8tnd 22MHESAFICHITREENIZ, B — 200U Fa5 L7y FEREIL TLESL, LBV LT

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

Introduction

Geometrical optics

Excercies on geometrical optics

Shadowgraph techniges

Grey scale schlieren techniques

Color schlieren techniques

Excercies on schlieren optical system

Application of schlieren techniques for supersonic jets
Application of schlieren techniques for compressible internal flows
10 Introduction to rainbow schlieren deflectometry

11 Experiments on rainbow schlieren deflectometry

12 Excercies on rainbow schlieren deflectometry

13 Rainbow schlieren tomography

14 Other optical flow visualization

15 Concluding remarks

RAESHM D H3%  /Assessment Method
Reports 100%

0N O WN -

©

E§l- BRFZOAAE  /Preparation and Review
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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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(Adva

nced Heat Transfer)

BYEER

/Instructor

RIEFIR By

/Year

/Credits

NRALEE

/Year of School Entrance

e EE
/Department

H*E

EMBE
W AT A

% — / Koichi INOUE / ##> A7 ATHR (19~ )

28y 1 2% RERE #Ex IR

/Semester /Class Format /Class

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

(ONNO)

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

ERTIFOND [PESAFRICEITAE0 (FEMETHICHICHT S8 | . FIEER

/ Competence Defined in

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

PHIE5 H# 51T BEEN ZlE0E
£08: - 126 I | ® [ERTHET 2PN ERAD Y & bIc. SHEVREEIRAT 50 L0 TR BRENEIEET 5,
I-1
e I-2 | A |[B# AT L TR CRIEY LERBOREA CEATPOMEEEHT 22 L TE L,
I-1 | @ EE OHEEHEAELRETEL. GATEORS, SR LT 52 L0 T BRENER
BE - I - TR 59 %.
M-2 | O (A FELLMSEREL. BST 20000 THA,
BEs - AT - BEE I @ }%%Eféizibiﬁ—ﬁﬁﬁlCE&:L\’E"&B\ ERTROSEIE CEDNWORA T, TNSEEL (IFFT 558
KO :B{ME O:P3E A: PPEIE

#1,

I CHET 2RSS AFICHIT 288012, BO—200 U5 Lww FEHEIL 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

MECCREBATBBIIEIZIERABEFBEIDLLLIL, BHOMERRERHETS .
Fundamental knowledge and latest research topics for phase change heat transfer and heat exchangers are investigated.

BRE
L
None

/Textbooks

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

Two-Phase Flow and Heat Transfer, P. B. Whalley, Oxford University Press
Compact Heat Exchangers, W. M. Kays and A. L. London, Krieger Publishing Company
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(Advanced Heat Transfer)

BB WA /Class schedules and Contents

O~NOoO O WN =

. a A a aa©
a b wN -0

0N O WN -

©

10
11
12
13
14
15

R[B=HRE CE

REBERNREK

EnER

T729TFA0Y
T—IVEE (1) DREmR]
ToIHE(2) B EEBE]
BEIRESRE (1) [EREXARK]
BEIREER (2 ) [RRABRRKI]
BOREAE (1) [XE)LboKkEER]
R (2) [1F>7—>3V]
ATMBOES
ATMEBROBENT (1) [WHEFREE]
BMBOMNT (2 ) [e-NTUE]
BB

TED

Introduction of two-phase flow and heat transfer
Flow pattern maps

Pressure drop

Flooding

Pool boiling (1) [ boiling curve]

Pool boiling (2) [nucleate boiling and film boiling]
Flow boiling (1) [heat transfer pattern map]

Flow boiling (2) [critical heat flux]

Filmwise condensation (1) [Nusselt's liquid-film theory]
Filmwise condensation (2) [inundation]
Classification of heat exchangers

Analysis of heat exchangers(1) [LMTD]

Analysis of heat exchangers(2) [e-NTU method]
Heat transfer augmentation

Review

RAESHM D H3E  /Assessment Method

Reports 50%
Presentation 50%

=a0-

ERFEDOHNE /[Preparation and Review

BELEDEE /Remarks

Students are required to review the fundamental knowledge of hydrodynamics and heat transfer.

HYEASOXY E—

F—7—R /Keywords
boiling, condensation, heat exchanger

/Message from the Instructor
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(Adva

nced Thermodynamics)

BYEER

/Instructor

RIEFIR By

/Year

/Credits

NRALEE

S B / Masaaki IZUMI / B> 27 AT EF (19~ )

28y FH 1325 RERE #Ex

/Semester /Class Format

EMBE
W AT A

A
/Class

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

FhES AR BT SEED FERE
RO - FERE I @ |[BMTEOI LY -2 2T LAFICEIT 23N FOERF I EIS5T 5.
I-1
e I—-2 | & |TRIF—HBOREMFRICEL T, BHFELHT 2 I A TEL8NERICHITS,
B . g7 - 0 E— ; O |TRILF—HEECEREt - BRICHE - T WIREOFIICELET 22 LA TELEE N - FETNESRD.
Rl - BEL - BBE It @ |BRFEOIRILF—RROEW CERL, B0 ) F —EROREHERRE gL R A FEEER D,
@ ME O:FE A PPOREE

# 1,

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

MhFR

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

BENOME /Course Description
EBROBSOMBEOY A VL HERITE , TOERSREROFEILLVRETHSD . LHAL , BRLEENEEFILEZRVREICK2 T, BAY
AN HREEIEITDIEERNTA—ROFELEBMBIDENTES ABETR , BB IYA VN ZEHLL TENTIHEERZD
, COBNZNBT L EZEFII OB 2EHEETS .

It is difficult to analyze the cycle performance of an actual power engine because of the presence of complicating effects. However a simple
idealized model enables to understand the effects of the majour parameters that dominate the perfromance of power cycle. This course is
designed to learn the methods of simplified analysis for various power cycles. The aim of this cource is to acquire the methods of

therm

HBE

odynamical analysis.

/Textbooks

BEMES (RX)

Handout (in English)

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

To be announced in class

69/ 124



. A EMRE
o N 4S B 2T 4

(Advanced Thermodynamics)

BB WA /Class schedules and Contents
BEOBE
BAYAINOBERNICEFZ2EERNBEERR
AN/ —BFA I ETOIENME , EREENDER S
FEMEOBSH , Y N—HF1 0
F14—EILYFA4IIL
AZ=D)THALONETVOIHA4 D)
TLARNYAD) (BEOYAI))
TLARNBAD) (BE , BEBE , BR)
DIy NEET AU

HAB DS AT LADE2EREIT

WREIEM (BE )

REIEM (MR EHERERE)

MBS (BESE )

E£E (BB MEERIE )

EE (MRBEROMRERIE )

O~NOoO O WN =

. a A a aa©
a b wN -0

Introduction

Basic Consideration in the Analysis of Power Cycles

The Carnot Cycle and its Value in Engineering, Air-Standard Assumptions
An Overview of Reciprocating Engines, Otto Cycle

Diesel Cycle

Stirling and Ericsson Cycles

Brayton Cycle (Ideal Cycle)

Brayton Cycle (Regeneration, Intercooling, Reheating)

9 Jet-Propulsion Cycle

10 Second-Law Analysis of Gas Power Cycles

11 Fuel Cells (Outline)

12 Fuel Cells (Efficiency and Open Circuit Voltage)

13 Fuel Cells (Operational Voltage)

14 Exercise (Measurement of Thermal Engine Performance)
15 Exercise (Measurement of Fuel Cells Performance)

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

BELEDEE /Remarks
BEEH (BEX) 25k, FEELTHL L.

Students are required to read the handouts (in English) and prepare for the class
#h% (IVRNOE—%28 ) Z@BEETHBIE .

Students are requrired to have completed 'Thermodynamics (including Entropy)’.

BYEEASOXYE— /Message from the Instructor
AREFEEHBEOABAMREO L, TEOLE' IRLF—OFMIACEAZETXNENFERIIHYET .

This class includes the thermal efficiency improvement of various engines in the basis, that is, "What should we do in
effective use for energy?".

F—— R /Keywords
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(Advanced Control Engineering)

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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

FEEE A 51T B8 DzEE

5028 - $EAR 1 B (BT AT 2EP. SR EIEET 5,

ke T

. I-1 | & [BEEEEAT. SETEOTON/ SRS LT 52 & TE 5 BEN- L% ST+ 5.,
= I-2 | O HEEEFHIELTEE0, BRETAHC SN TELENESICHITE,

AL - EEAT - REE N | A [T RS f T S R SR L B D,

KO E EE O EE Ac: porE oy Tavesig
%1, [-CHEd 22MESAHICE1T 285013, Ba—200 ) F 25 Lvy FERIL TS, Frm

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

i, F4RILHE, ThCONANEOERICOVTESR, B¥OBER. SIHITZICHIZ>EFNEHOBREZTS.

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. In a few classes, English papers on control engineering are read.

HRIE /Textbooks
RE
Undetermined.

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

BB WA /Class schedules and Contents

1

O~NOoO O WN

9

10
11
12
13
14
15

FRARETAT O 75 7%
HIARHBR 40%
LAR— K 40%
NEREEE 20%

HAEV A
JATLDORE
EFU>Y Modeling
REEZEEE  State Space Method
L¥iL—REBEE Regulator and Pole Assignment
Z7H#—/V  Observer
H—RR Servo System
BiE{LEW/ER  Fundamentals of Optimization Theory
BB Optimal Control
F42Z)FME  Digital Control
BEAFER  Discrete-Time System
REN T (1) English Paper Reading (1)
HERNXE®mE (2 ) English Paper Reading (2)
O/NA K& Robust Control
T Conclusions

Introduction
Expression of Systems

/Assessment Method
Examination 40%
Reports 40%

Paper Reading 20%
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(Advanced Control Engineering)

Epi- BE%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks

RET THBEIE, ZBEBEL TV CEMRE,
FEO THHIZ OEBAREE TS _ENTREOT, BBELTHERICOTEL I E,

It is required to have studied "Control Engineering" in undergraduate course.
As it is prerequired to have basics on "Control Engineering" in undergraduate course, review it again before lecture.

HEEANSOXYE— /Message from the Instructor
ORY NEE53A, HBERPEET S MNEEOBHMI ATATRE, RYBRAITOHEIrEESREZRELTVET, HHBREZSIC
&, BEOEBHAEHITIRTY,

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—J— R /Keywords
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(Advanced Mechatronics)

BYEER

/Instructor

RIEFIR

/Year

NRALEE

/Year of School Entrance

e EE
/Department

X B S t/Notice EFEETT,

B
/Credits

EMBE
W AT A

WA 557 / Motoji YAMAMOTO / 33 8 £

28y 1 125 RERE #Ex IR

/Semester /Class Format /Class

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

(ONNO)

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

ERTIRSONDS MFURSAHICHEIT28Eh CFEMETRICHICMNTE2EE0) 1 . FEBEE

“Diploma Policy” (Competence Students Attain hy Course Completion), Specific Targets in Focus

/ Competence Defined in

PRSI T 5T 8 HEEE
5028 - T2R7 1 D |4 H FOSHRITET EPW]. EROIIEEIEET 5,
I-1
ELE I-2 | @ |45 FO=9 RIS 2RSS EH L - AERRAIT SN # 158 5,
[ E:; O |#h FOZ 5 20K ER L TR0 Fk & ABAET 3 T hDREN £ 1587 5,
BEL - EAR - HEE V| O ¢ 5 Oz9 RSB L iR S SRR SRR o,
WO BCEE O:hE A PrMEE b O 285
%1, [-|CHET 2RSS HEITBIT R80T, Ba1—200F 25 Loy FHEEEL TS, TR

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

REDOME /Course Description
SH., HBE, REHnM, REGNPEE. THEEHE, OKRY N IS5 M0OZEEBERLLE, BEALOBBEICELI—-RICL2T
A, PATALLENRT, Vb2 XHRNOZIABMEE 2TV,

COXARNAZIVABMBMICEVWTERELED, AVEI—REEBOA 27 I—ABMESBORLI BB TOIZEMISVTEEDS T
BELEBOTVD, TLTIITRHRINDOVEI—REBBOA VT I—AFEEFLELTAARNOAZVAOEOON—RIITOR#EZ
BEXHBANANOZIAOLEHOERBBEREL, XHORNOZI AMBOERBOBEEZRER TS,

BRI2, 2EVMREZFHILHIC,

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.

#HBIE [Textbooks

AXAANOAZVAQ O OEFEIKER (BEEREFE, J0OF4)

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

BEPCRBATFAMNESZERERMALE T,
To be announced in the class.

71171 124



XA NOZY A%

(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

BELEDEE /Remarks

BEDCFEANRZERAS.
To be announced in the class.

HUELASOXYE— [Message from the Instructor

MRETOWFREFDELURBRTORREES, BBLEFBOR RECLOOERME, B, R
OEBEZEMNELTVET, AVE1—2AYON—RIITICOVTHY EVARED

FHELTLLEE,

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

71171 124
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(Advanced Design Engineering)

HYER # BER/Changhee CHO / #M> AT LATHHR (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

X B S B/Notice ABICHIBRAHYET,

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 .

sREt T

1, I-1CHEd SPUESAFHICEITLEENIZ. Ba-20A0UF a5 L7y FEEIL TS,
HEEWY 2T L0 —ALAOFEIL. BB SRS IS T REENOMENFE 1 -20h U F a5 Ly TTHEL TR S,

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.

721 124
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OaX n-I_ T =%55m
(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

B LDEE /Remarks
AEREERERLICRIBEFRBNOARBRREEL LBV EERNRET S,

This is a beginner's course in the structural analysis by the finite element method.

BYEEASOXYE— /Message from the Instructor
BFIZA&L,

None

F—J— R /Keywords
AT, WEMT. ARERZ

Design, Structural Analysis, Finite Element Method (FEM)

721 124
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(Advanced Manufacturing Processes)

BHER NLE 3/ Hiroshi MURAKAMI / ##> A7 LATZEH (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

ERTIHOND PR HHICEIT880 (FEMETIRICRICT S8 | . FhEER

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

FRRS at B AR hzEE

5008 - 988 I | @ [emmnTerenm Ay S e B R 18T 5.

I-1
Re I-2 | A (TS COEBRipEaE * 1287 5.

L1 | o FEEIER ORRE AL . BREREA TR S ORI T B - TR
ST LEEN - PEDERD,

T-2 | O [sBTissh-mRris L TEED, HETXBMNEES,
RAL - AR - AU W | O IaFehET 2B EIEEL . Fihd T2l % MR OB, Bl & SAEE S,
%®: B ME O: % A: priE i ] " e
51, 1| d ARSI T BN, B— MR %25 L7 v FEBEL TS,

EEL 2T LD - 2LAOEEL. 8B EPAESAHICEI TARENORBENER I -ADN U Fa S L7y FTHIL TAESL,

BENOME /Course Description
AEZETR, BENMIBIOBZAERECHT2ERABEEE I L LEIRTOMBRAEBAETZCZBENE TS, IHI- FHEl- &
B L HMIACERVERENIEROREREC >\ TERTS, £, FEMRS&CEMAOSERBAEEAL VTR TS,

EEBREUTICRT .
- BERFE MENTEOREPRHBICOVTERT S,
- RERTHAZEORERHBICOVTERT S,

The aim of this course is to study fundamental knowledge and latest research topics for precision machining and precision measurement. The
principle of the ultra precision and micro machining using cutting, grinding, electric discharge machining, and laser machining are learned.
Furthermore, various no-contact and contact measurement methods are introduced.

Achievement targets are as follows:
- Understanding the principle and characteristic of the ultra precision machining and micro machining
- Understanding the principle and characteristic of the precise measurement

HHRIE [Textbooks
AVMAN i

The print is distributed.

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

None

731 124
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(Advanced Manufacturing Processes)

BB WA /Class schedules and Contents

1 Fl

2 BEmMI (1) [Y141]

3 FBEMI (2) [#FHE, cMP]

4 PERMT (1) [HY, 7R

5 f#AmT (2) [L—Y, FIB]

6 #HMMT (3) [HKE]

7 BEHEE (1) [CMM, X1 o0OCMM]
8 BEAE (2) [REMRIE , EMEAE]
9 BEHE(3) [sPm]

10 CAD

11 CAE

12 CAM

13 WIRRXRS (1) [JIL—71]
14 HERXRL(2) [FIL—72]
15 MEExRL(3) [FIL—T73]

. Introduction

. Precision machining (1) [Cutting]

. Precision machining (2) [Grinding, CMP]

. Mirco machining (1) [Cutting, Grinding]

. Mirco machining (2) [Laser machining, FIB]

. Mirco machining (3) [EDM]

. Precision measurement (1) [CMM, uCMM]

. Precision measurement (2) [Surface roughness, Roundness]
. Precision measurement (3) [SPM]

CAD

CAE

CAM

13. Meeting for reading research papers (1) [Group1]
14. Meeting for reading research papers (2) [Group2]
15. Meeting for reading research papers (3) [Group3]

0N OB WN =

a a o
N = O

RAETMD HE  /Assessment Method

B 5% E2 0 20%
LR—bk 80%

Participation 40%
Report 60%

Epl- BEFZOAAE /Preparation and Review

BiEEDEE /Remarks
L

None

BYEEASOXYE— /Message from the Instructor
EEMIHEME. BERENIHE RESLTIANERETA2EMBRERETILHICTTRZEERZNTH S,

The production processing technology is a basic technology indispensable to produce the machine section that satisfies

demanded function, quality, and cost.

F—— R /Keywords
BEZMNI. NI, BHAE

Ultra precsion machining, Micro machining, Precise measurement

731 124



SEPEL

(Advanced Mechanics of Materials)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

EMBE
W AT A

£ 3L/ Hiroki CHO / S 27 AT 8 (19~ )

28 {y 21 2% Hj RERRE B A
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

(ONNO)

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

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

741 124



SEPEL

(Advanced Mechanics of Materials)

BB WA /Class schedules and Contents

1

9

O~NO A WN

.

 HEOBRR

. EEMPH OB
EROBRETO - OER

CEROE (1) [EME- SISRIO A ILIER]
JERORE (2) (M- ERIER]

HERE MM R

R EES

HERERS 1) [FIL—T1]

10. iEXRKL 2) [J)IL—72]

1

1. RHERE 3) [JIL—73]

13. {ARHEEKL (5) [JL—75]
14. \REERL (6) [JL—T76]
15. X ®

0N OB WN =

(

12. RFEERE (4) [TIL—T74]
(
(

. Introduction

. Constitutive Equation of Materials

. Properties of Various Materials

. Theory for Design of Spring

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

. Design of Springs (2) (Conical and Blade Spring)
. Functional Material

. Shape Memory Alloy

9.

Meeting for reading research papers (1) [Group1]

10. Meeting for reading research papers (2) [Group2]

1

1. Meeting for reading research papers (3) [Group3]

12. Meeting for reading research papers (4) [Group4]
13. Meeting for reading research papers (5) [Group5]
14. Meeting for reading research papers (6) [Group6]
15. Summary

RAESHM D H3E  /Assessment Method

MRS 80%
BB RESM 20%

Meeting for reading research papers 80%

P

articipation 20%

E§l- BRFZOAAE  /Preparation and Review

&

Prepare for numerical computation by "Microsoft Powerpoint" for Meeting for reading research papers.

BHEASOXAY -

q®

E®EE /Remarks

/Message from the Instructor

LEYT—2 3 EBRIND—RAVNCTHES S, /- BEFEESHICABRLTHIE,

EMBE
W AT A

MRAZEMBZRE, EBEOTIXRRER HEIDOLEFTRCA#TY. ARETHEALTLIHEHRIEDRS ICRITEATLIN &
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

MROBRN, Fh, BN,

Constitutive Equation of Materials, Spring, Functional Material, Shape Memory Alloy, Actuator

PREREE. 7OF1I-4

741 124
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(Machine Element Design)

BYEER

/Instru

ctor

RIEFIR By

/Year

/Credits

NRALEE

EMBE
W AT A

¥A% B— / Ryoichi MATSUNAGA / B3 A7 L T 25}

28y 1 2% RERE #Ex IR

/Semester /Class Format /Class

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
FRIESHHICEITEEED HEEE
*O5 - FERE I @ | TEDEFEIE-DEET Sthlc. #He S ESI MY 2R FEEDS,
I-1
Ll I-2 | A [ERETHICRSY 2=V aFEFIEET 5,
m-1 A (TEWMEREICRET 2RO F HAEEIEIST .
B - - ]IR - -
M-z | & P OERERIC 2L TREYT ©.
Rl - B8 - BE I O EREICREN. TOEE CHET SIERREEGDD,
MO ME O:BE A prolfE . snsigaze
51, I-|THET AR5 S TSI B0, BO—208 U425 koo TERERL TS, AERAS T

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

REDOHE /Course Description

SRIHRCEEEBRENTI IS EHIC,

TEBLRDICBD,

MITFRE, MIBESICMIRRICOVTERL, #EEXP IANISULINTEORR Z RS HH

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.

BRE

/Textbooks

PAYAN i

The print is distributed.

SEEREEREICE O) [References ( Available in the library: O )
TEMMT, (#BRLE ) KXAHREERE ¥4,100

"Technology of Plasticity"(Hiroshi Suzuki) Shokabo ¥ 4,100

751 124



EMBE

O%mgiéﬁﬁ-l_%%ﬁ WS AT A

(Machine Element Design)

BB WA /Class schedules and Contents
1 IIF#H

faUzE

B B B

oQAOQ—u>Y

Bl =&

y>oo—u>y

F4RoA—-UT

A=Y

9 3D-CADM#BST

10 3D-CAD®3E A

11 3D-CADMOEE

12 3D-CADA S MiER

13 3D-Printeric 2 W T

14  3D-Printer® & A ¥l

15 F&o

oO~NOoO O, WN

1 Outline of forming

2 Screw form rolling

3 Gear form rolling

4 Cross rolling

5 Rotary forging

6 Ring rolling

7 Disk rolling

8 Spinning

9 Outline of 3D-CAD

10 The example of practical use 3D-CAD
11 Practice of 3D-CAD

12 Forming form 3D-CAD

13 Outline of 3D-Printer

14 The example of practical use 3D-Printer
15 Conclusion

RAESHM D H3E  /Assessment Method

BABEY 5 RES 0 40%
LR—K 60%

Participation 40%
Report 60%

E§l- BRFZOAAE  /Preparation and Review
BELDEE /Remarks
L

None

HUELASOXYE— [Message from the Instructor
EEMIEME,. EREhDHEE, RESLCIANEREI2MEBIRERETILHICFTARGERENTH S,

The production processing technology is a basic technology indispensable to produce the machine section that satisfies
demanded function, quality, and cost.

F—7—R /Keywords

751 124



OATALIE

A
af

(Advanced Systems Engineering)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

EMBE
W AT A

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

B
/Credits

28y 1 125 RERE #Ex IR

/Semester /Class Format /Class

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

(ONNO)

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

ERTIFONS FURSAICEITAEE0 (FEMETHICRICHITL8E0) 1 . FEER

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

/ Competence Defined in

FRIES HFICBITEEE IEER
31 I @ |V 2T LIFICHT 28F W), EEFVIEEEEIEST 2,
" I-1 | A |»2FLTHICEY 2B WHEEIEST 5.
ke I-2 | G |27 LTHFICHT EFREIRREEER L Itz iR T 28N &I T .
e I-1 | @ |27 LTFOEEEHAL TATCEREBOER S BRRAEIT 2880 IBIST &,
O-2 | & [ATISERERN - i XIcEehal &Il ThoERRT LR ESST 5.
R - AL - BEE I O | AT LIRICREEL AT S MR SR E D D,

KO ME O:FE A erEhE

1, I-ICHET 2RUESAHICSITSEENL. Ba- 20NV Fa5L7w TEEIL TS,

AT LTS

L AT L2 LAOFLE L. BB CFESAHICE T EREhOMEREE I - 20 UL 2T Lo FTHEEL TS,

BEDOHBME /Course Des

cription

CCHET , BDDAF T FEAVLEYEBRFREIDT VY 2ZAVEAERRBRORERMSERNICRELTLVEY . ABR TR , BBO
RY NORFEZEMEL T, STEBEZA VDR, DTV RICLZDHmOBELZTY , FEDAF v HICL2EMTMOMBIC OV TEY

xT7 .

In the past several years, the shape measurement by 3D scanner and 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.

The evaluation of manufactured parts by 3D scanner is also mentioned.

HRBE /Textbooks
RE .
Undecided.

SEEREEFEEICIE Q) /References ( Available in the library: O )
SolidWorkslC & 3R JTTCAD 22k , FIGEIES , ZHHMR , 20125

76/ 124



0 AT LA T4

(Advanced Systems Engineering)

BB WA /Class schedules and Contents
F£18 HAEURA
820 3D CADERZENBRH
%38 3DCADICKZBEIONRY NERET 2688
$4E 3D CADICKZBEORY NREFT S/K5EA
#5E8 3D CADICKZBEOKRY NE&FT SPmBIEE
%£6E 3D CADICK2BEONRY NE&FT ZBMEFFM
$7E 3DCADICKLZBEORY FREH LE1—
$#8E 3DV EREBAENDERH
$oE 3DV RICKBDEHPRAEE HEiE
$£10E DTV RICLZDBmEE Kk
F£11E HEL -Z0m O FHME
F£128 BHOKRY NORE
$£13E BEOKRY NOFHE
$£14[E 3DAFYFICOVT
£15@ FTEH , BXR
1 Guidance

2 Tutorial of 3D CAD

B0l ERZFFOAR

BHEASOXAY -

3 Mobile robot design by 3D CAD
4 Mobile robot design by 3D CAD
5 Mobile robot design by 3D CAD
6 Mobile robot design by 3D CAD
7 Mobile robot design by 3D CAD
8 Tutorial of 3D printer

9 Part manufacture by 3D printer

Outline of the whole
Detail of the whole
Outline of parts
Detail of the parts
Review

Preparation

10 Part manufacture by 3D printer Practice
11 Evaluation of the manufactured parts

12 Manufacture of a mobile robot
13 Evaluation of the mobile robot
14 About 3D scanner

15 Summary and Presentation

RAEEMD H3E  /Assessment Method

3%k 50, LAR—K : 50 (7@, 15E#ICLAR—FERLET)

REFBHRLET .

Presentation 50%, Report 50% (Reports are imposed on final of the 7th and 15th lessons).

The points will be subtracted by absence.

B LEDEE /Remarks

/Preparation and Review

EMBE
W AT A

FRTRVYITIRNIITOSAEABNS  ZHEEEZ20RICHRLET . &£, BBORY MNEKEICKEL , 52BREOHmRAEERHZBE

EHUERT .

From the number of licenses of the software, the participants are restricted to 20 students.

It may ask for a certain amount of cost on the mobile robot parts.

/Message from the Instructor

OKRY b XAROZIVAOHSFIZRST , R EEXOEHTREIDT U ZOEANEATLET . ZORBICANZEEEIC, OKRY N
HEZBLTOATAIRZEZATIEEL .
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>& , BEOKRY ~

3D CAD, 3D printer, Mobile robot
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EMBE

Q%Wj]# = %H%J' W AT A

(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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 system and its stability, bifurcation phenomenon, the vibration characteristics of
linear / nonlinear systems. These explanations are given using some specific examples. Some literatures are provided to promote an
understanding.

Attainment target:

- Able to derive an equilibrium point and determine the stability from the equation of motion of a dynamic system.

- Able to understand the bifurcation phenomenon of a dynamic system.

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

- Able to understand the vibration characteristics of linear / nonlinear systems.

HRIE [Textbooks
ER A
Handout

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

None
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ORI 1 F 4w HHS 25 1

(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 the equilibrium point
Bifurcation of the equilibrium point
Types of bifurcations

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
LR—h- EE X 60%
HARER 40%
RE OHK
Reports, Exercises, Presentation 60%
Term examination 40%
Absence, subtractive point

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
BB HE, BRIRBZOERABI &L

The fundamental knowledge on mechanical vibration is required.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords
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— iy :“ — E,A. s —

oNTARAOAY —45 B AT A

(Tribology)

HYER AZS  #% / Susumu MATSUMOTO / JE R EhiEEm

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

e LB B850 D;zEE

5028 - $EAR 1 B |}5 KOV 2EPW). EHEVIEE IS8T 5,
I-1

ELE I-2 | @ |}5«ROv—Ipd 2 EMe e s S AL o AR S RAR £ 17 S 85N 5587 3.
[ E_; O | b5 1 OV —Okn s EE L T iR ER F BRRET DA E 58T B,
AL - EEAT - REE V| O | b5 K00 —I BT DT & SRR R L E D D,
KO E EE O EE Ac: porE P
%1, [-—ICREd A2MRE AHICHIT 55013, BO—20hUF 25 Loy FERIL TS, - ol

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

BENOME /Course Description
ROAROD —EMHERORFTFEEBRTOMEERICOVTERT S, B ATLAOMERS ATLAZEBH TS Z<OBBEZROMAEE
ERENnD, SETHENOHDEB ATLZEBREL T EHICE., EXMHECEBOERNI TIXNTHD. BHERICEUSBEORRE
EFDOREXNZALEZHHL, CEMEMEICHIDRARNFLLATLAERALOREERH TS, FLXF—BEMELTEEENT AR
O —F/ECOVTREHRRALARIILOFEHZTS,

Tribological design methods of machine elements and their current technical information are lectured. Performance of mechanical systems
depends strongly on that of machine elements. For advanced mechanical systems, it is necessary for engineer to understand performance of
machine elements. Practical design methods related to reliability and efficiency of typical elements and their applications for systems are
introduced. Especially tribology design method is explained in detail.

HRIE /Textbooks
NSAROD— (XK F)EA
Practical Tribology(in Japanese)
SEEREEFEEICIE O) /References ( Available in the library: O )

BICEL
None
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o NS AROD—H55h i 27

(Tribology)

BB WA /Class schedules and Contents
F1E ~ZAROD—FKEF (1. NZAROD W)
F2E MNZAROD—RET (2 . EHEES )
F3E MZAROD—FRET (3 . FRME)
£4E\ ~Z/ROD—EE CERRER BRE)
£5E8 ~Z/4ROD—F ERER BRE)
g£6E@ K>SO . TREETEE )
F7E ~ZAROD—KE (7 . BERSES)
£8E HMBMEZNBREFELFERARE (1. BEOEELFEE)
FoOE HMBEZNOBREFELFEARRE (2  EMBEZROFEARSR)
F£10E HBEZONRGFEEA (1. IXNYEHT)
#1110 BWMEEORFECEA (2 . BENVEZ NZU23VRIA4T)
F120 HBMEZRORFTEEA (3 . KE)
$£130 HMBEZONRGTEER (4  BHEE)
F14E HEBEZEORFEER (5  BERETHEATIERER)
E150 NSAROD—BEH (8 . XVFHVARSAROT—)

1.Tribology Design(1)
2.Tribology Design(2)
3.Tribology Design(3)
4.Tribology Design(4)
5.Tribology Design(5)(Boundary friction and wear)

6.Tribology Design(6)(Hydrodynamic lubrication)

7.Tribology Design(7)(Elastohydrodynamic lubrication)

8.Failure mode and use limit of Machine element(1)(Failure modes)

9.Failure mode and use limit of Machine element(2)(Design limit)

10.Machine element design(1)(Sliding bearings)

11.Machine element design(2)(Rolling bearings and traction drives)
12.Machine element design(3)(Gears)

13.Machine element design(4)(Seals,gaskets and packings)

14.Machine element design(5)(Machine elements under extreme environment)
15.Triboligy design(8)(Maintenance tribology)

Strategy of TRibology)
Contact and Motion)
Surfaces)

Dry friction and wear)

==X=X=X=XXx

BiERME D A% /Assessment Method
BENEEESN : 30%., FHRER : 70%

Attendance and participation: 30%, Examination: 70%

EH- ERFEBEOHAZAR /Preparation and Review

B LEDEE /Remarks

RZAROD—RHRNOABRERTEICER T D LHICIE., BHRFT. MEIZ, REDFROCBBOFERBEL TWAIZENERLL,
To understand the subject of the Tribology perfectly, it is necessary to master the subjects of Machine design, Strengt of material, Fluid dynamics
and Mechanical dynamics.

HYENSOXYHE— Message from the Instructor
2ICA&L
None
F—J— R /Keywords
RZAROD—, BWHMERFZET. BT, B®g, BER. B8, o=

Tribology, machine element, machine element design, friction, wear, lubrication, efficiency
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ZMRA
BEFH AL TOYT A awr

(Architectural Design Program)

HEER 2K H—BB/ Soichiro KUROKI /| BEFH 4 2%, 8H RZE /Hiroatsu FUKUDA /| BEFH 4 2 28

/Instructor (19~)
FI>H— /N—N /Bart DEWANCKER / BEFH 1 2V ZR (19~ ), FKJIl & / Takao AKAGAWA /| B
FHA U ER

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

HRER [BIR] REAMFETOLATI—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

RIS A ICHIT AR FEEE
FOGHE - ITAF I O T IOV 0 T AREEE RIS .
FRE i O PRV O FEETT BREDIIRETT A Ly —ILERREN RIS T B,
B - sy - R il O | 7OV O FEERT B OOREEFENIRL 7005 LEERT BEENEISET 5.
B - - e F—1 | O [R8U30 21080 THE ORIz 2 27— 3 VEENEIEST 5.
-2z | O [REBE:OFFMCHRERICE D 7095 LIEMRENEIEST 2.

RO BE O BE A PTEE e onine
KL, 1 ~ITHIET BRMEEFHIZH A1, Ba-20NY$25 Lvy JERRLTIESL, BRI onIo s
RIS { 0= AL OFEIL, BB L P SIS AR OMEIEE S 1 - 20N U F2.5 vy I THIRL T R,

REDOME /Course Description
BEEFRFTOERNCEERELZREL., BEEROMBR, BRPBREDOER. CAD: CCEMZAVERR, BAIRILF—OFAZECERE
LERRIESI1L—23VRERTIZEICK), BERFIEBIRIUODFEN DBLEVRIAAFILOOLEABOBBSZERE TS, &
ERIBELHEOEEOTICEBAN V7O I VRN ERELREO EHF TV AZD AR ET S,

This course will set the practical practice problem of an architectural design, 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 confirmation application book; 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.

HHRIE [Textbooks
FEALEL
Not specified
SEZEREEFHEEICIE Q) /References ( Available in the library: O )

BEBNTS
To be announced in studio
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EMBE

BEFHAVTOTS A AT
(Architectural Design Program)

BB WA /Class schedules and Contents
1HAAE VAR, FARDFAOT—HPLFIEDRE
2ARABRTAT—Y . T=RICHATBEHIUE
B3ARSAD—Y : T—RICEITZIEH D
4AARTAD—Y 7O I INIR, 5H
S5ABTAI—Y 7O T MEE
6 AR HAI—0 . HERKZER
7ERATERRES - - TOJSLOBEBEETIRAOREK. B
8 AR ADI—  AEMWME. R
QAR HADI—Y : T7ADITU MEE
10 AR AD—0 . AEWR, 5H
MARSAD— : T7OD T U MNMeE
12 ARTAD— . AEWE. HH
1B3ARAEDAD—Y . 7O T MEE
14 RARDAD—0  BRERF
15 GEEFE - - BEBRRORE

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 presentation
7 Midterm presentation

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

RAESHM D H3E  /Assessment Method

R 50%
BRAERER 50%
Midterm presentation 50%
Final handed work 50%

Efl- BHRFZOAAE  /Preparation and Review

B LDEE /Remarks
BANLARILTY Z7UEVEERFAFILEAA ZEANICHRELTH L, BEREFFHR (DR ) OBRREEEEZT>THL,
Students should set concretely the building design skill that oneself wants to improve, ang get information about the design competition.

T—X(7OJ7L)OFBECODVTREVERTHREHS L EBNICHALIEBEZ IR LN EETH D,
TBEOEBIIHIZOTR, BEEBAVE—VIVTEBBTRENERLL,

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".

HEENSOXYE— /Message from the Instructor

FRRRPEREREREEEZEL THRAAFILOBLEEEIC, XBEARTLEVOBEAELRLT Y ZLTHRLL,
RBEDOLHOOR— R T A VT ERRE LRI EERETHD,

Students are required to improve the design skill and the ability of writing sentence and presentation through the midterm
presentation and final work. It is necessary to let a portfolio for job hunting enrich.

F—J— 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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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%

Epl- BEFZOAAE /Preparation and Review

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—J— R /Keywords

80/ 124
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) SPHE
AR EESHR REFF A

(Advanced Trans-Generational Architecture)

HYER /MUM %5k / Hidehiro KOYAMADA / BT 2 %8 (19~ ), $8H BZ / Hiroatsu FUKUDA / B4
/Instructor 4228 (19~)
Bl #48 / Hiroki SUYAMA /| BEEFH A %R (19~ )
BIBFER By 284y 28 125 RERE EE A"
/Year /Credits /Semester /Class Format /Class
WRAZEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
[Year of School Entrance O O
HRER [iEBR] REMNMZTOLRAD—RA, RENAADATALAD—A REERVATLAO—R, BB ATLAO—R, &
/Department FFYAVA—X, BE AFATLEI-RA, AVEI—FATLAO—A

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 @ BFESFFEATHEENT SBROFRIRE ST 25 VISR T S,
FaE I O |EWLREFEES, ERTERTNEL. TEORREERICHTITE,
B - Y - RIR il A ERTIRS NG R T TIE TREY 7o O0OHET - RENEHICMHITL,
R0 - S - R F—1 | O (fEEDza=r— 81300, RREBEERAL. HHOAT 2RENEIEST 2.
F—2 | O |FEGH - E50 ORI CE DL FHREOS L ERENT 2RIERER T24L 3157 2,

RO B(EE O E A rrEE \ -
H 1, 1 CHIST AR5 HAHITH T BEENIZ. BO—RDN Y +45 Lvy IEREL TS, ERRGERR
SRS 4 L — LD L, R E RS BB BEENOMEIA S 1— 20N U F 25 vy I TR T RS0,

BENOME /Course Description
ERBREVREFRECEBL LEENRRARESREANE EREREEE. BTobY F2EEME- BH- BESITRE £E- BT
BEDIIFHNSTHRL, REBNEMBEES £EFFHOBRREZZS, B, ERCERENEREDEETORIFANETZEL, BREMBIZLZHF
BUHRLBRESRVOESED SMAMEEOR BRI OV TOANBERICOITS,

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.

HRIE /Textbooks
FIZHL
Not designated
SEEREEFEEICIE Q) /References ( Available in the library: O )
FTE2UHAVIEET ( KER)
Perfect Recyclable House 1 Wooden House
TEVFAVIINEE2 (HKER)
Perfect Recyclable House 2 Steel House
FEUSGAVIEES (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 A A A DO N U DN WN 2

ah WON-~-~O

® N OAWON =

9.

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

AR EAPT

HREREFY 1>

AR R SR

HABMZEE

R AR HE

DA VI-ADEHOEER1T BERBEMERBOVS AT OBIR
DHAOL  VI-ADEHDOEERFT2 Z2VHATLEE
HEBEAORREMBER (TLEYT—23Y)

BHRE1 UHAOILEM

BHlFE2 EMAEMN

REmitEBHREE

BERBRE VYA UILRE

TR & IR

RN RIERGT £ERET

HREZSEMR (FLEYT—23Y)

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

Case research 2: High durability building material

Long service life and information transmission

Resource circulation and recycle design

Sustainability and eco balance performance

Environment conscious materials and lifecycle design

Trans-generational material of architecture (presentation)

BiERME D A% /Assessment Method
2ENHBEICLDBEENARICE TS LK— NIl ( SHEIC KD EBIEHME - (2x100)/2) )

Points of evaluation of reports about the contents of lectures by two teachers
(Individual evaluation by each teacher : (2x100)/2))

ETTR

EBRZEDORNEAE /Preparation and Review

B LDEE /Remarks

BRERKA -2V T T, BEERFDH.

RAEESHOMEZRZ T2 B8, FEREZBL B ENERLV,

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.

BYEEASOXYE— /Message from the Instructor
HEA S, EEYOMAE., REGLICELER OIRSILAHTTEL,

You have to be conscious of durability and long life span of buildings on a regular basis.

F—"— R /Keywords
AR , st Vb o)L, V1—-A

Trans-generation, Sustainability, Recycle, Reuse,
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m 12 i BE SN S A S 1S
OIRIBZTERIEETE BETY A

(Environmental and Spatial Design)

HYER )l B/ Takao AKAGAWA | BEFH 1 2 25|

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

PRAEE BT 51T BEEN FzEE
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
EHUF O (RIZEEIEET B,

@ AE O:BEE A PrOREE
B, I-ICREY 2P AR5 AHICBIT28ENI3. BO—A0h ) Fa5 67w FEBEIL T LS,
WERET Y L O—ALAOFEEL. BB cFESAHICBITARENOMELFE - 20N U 2 T Lvw TTHEAL TS,

b A L i

RENOPE /Course Description
BESEEEIEMTNERENOAEST, HENBARREZEZHICOEDIREDELE THERENIESHEBETH D, ARETEISV
DLEBEERBOERICHIBEEBEROEEREAMEZERT: BRIDLICE 2T, BEEEBICKNIIERERODILERIC, BEREICST
PEBNETATIOBREEEZEBLT, BEOTFATIIOTERIIHZDEZEAFCEEEZRIL, BRFLGTERICTNIIERERODI L
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
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.

HRIE /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 12 i BE SN S A S 1S
OIRIBZTERIEETE BETY A

(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

Bi&LDEE /Remarks

BRIOREOHICNBMOFBRELTT>TILEEV,

Reading assignments before class is mandatory.

BEADSERBHSETT, ERBLTIIBVEBEISNEHAOTUTERBLTETKEE VL, BEEKAVE—22 v T, BERFTIHD
AVB=22YTHHEZZ T RHEE. FEBREZELTBSENERLL,

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.

BHEHN,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
BEFYAUEHR BERHES
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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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
1 REEEFHR(SH)
2 BHOYIU—KRIE(JASS5) OAVIU—KRIE(BE)
3 BEOVYU—RIE(JASSS) OAVIU—NOREEE (HE)
4 KREBEEE (BE)
5 HKBEXE (BE)
6 HREEXE (S¥)
7 ZEICEDTLEYT—3D (BHE)
8 7ODIVNDOEMEERMEE (RK)
9 TBLBTBHWIOIYATAL (1) B (RK)
10 IBICBTIRIOATALL(2)BHBN (RK)
11 IBFEEIR>I1L—23a>FE (RK)
12 BEIZEICLSTDEENRE (RK)
13 4AEBBICSIAITHHOFA (RAK)
14 FLLVEESEOHGE (RAK)
15 ZEICLDTLEVDT—3 EF

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

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

Epl- BRFZOAAE /Preparation and Review

B LDEE /Remarks
FICHL
Nothing particular
BEEMHRVEIICEIZERN AR EZEIZENLELTHERETS,
The lecture is carried out that students have basic knowledge on building materials and construction.

BYEEASOXYE— /Message from the Instructor

CNET, BERIZEEBHRBERNS<, £EEEOZAFRIRETZVEEONTELY, BRISZSEZNFNICEEII LOOELRNEER
B, FERCOVT, BHlZBENLBNSHEREZTS. BRIBZNFNICRZIBEES,

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
83/ 124



EMBE

— =A, —eaw s~
BEREETER BETAY
(Construction Engineering and Management)

F—J— 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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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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RIEANMBEM B TE45R

(Advanced Environmentally Conscious Materials Engineering)

BB WA /Class schedules and Contents

1. IOXFTUTIEM

. BEMBOREETOER
BRORF®L
CEEMBOR KR

GEERR [BEME S F]
CESERTICS TR 0mEL
MEOBIAEZEEBL LBECET
REFENEETIOERS

9. REFNEETNOEH

10. BERKR2 [BHETH %]
1. BHIFE1 [RH#]

12. BpITHE2 [£E]

13. B3 (O 0V —RK]
14. EHIFR4 [H3=H]

15. BHIES [RFEM]

O ~NOoO O, 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 :80%

0N OB WN =

©

Attendance and participation : 20%
Presentation : 80%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks
HIZmL

Nothing particular

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords

84/ 124
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EMRE
M WA et

(Structural Analysis)

HYER EH EE/Keigo TSUDA/ BETFH AR, BF  #8I/ Masae KIDO / BETFH A %R (19~ )
/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

e A P FrEEE
508 - 120 I | O |emmsfers LT, To0 THS. TotTOREEIEEL . 12567 5,
ke 1| O |emmenon. TR oL OB ety sias,
=% - 3 - 55 m
RO - AR - B V-1
Bk IR V—2

WG PE O:RGE A PrOEhE R
B, D ICHET 2FES A CHITL8ENIE. Ba-200UFa25 4wy FEEEEL TSy, i
HEET Y O -RLAOREIL. BB EFAESHHICE FAEENOREREE I -A0h U F a5 Ly TTHEL TS0,

REDOBE /Course Description
BEFERETHWS H2E. BELZE, MEALRE, BEAZEVK OV OBEN %%, FEERTR. ChosnohZTHBELS, IEX, 0Tk
- ZBR. O - 0T HBER, BREFAEE, EHEERRENRELTEBL, cSICAZ0RE (XRBEE., BEREFRER. BEuR
BEMNE, REAEORE, BRECEORE ) PIXILFREE (BIMRTUVIVIILIILFORE, RDIDTUXVRVIIIILFEREE ) O
BEEITBESEICRY, NFEOBEEZBEMLTESSEEZBANET S,

Mechanics of building structures are categorized such as structural mechanics, strength of materials and theory of plasticity. Equilibrium
equations, stress-strain relations and strain-displacement relations are reviewed, and after that principles of work (divergence theorem, unit load
method, principle of virtual work and so on) and energy principles (principle of minimum potential energy and principle of minimum complementary
energy) are explained. The objective of this class is to acquire the structure of structural analysis.

#HHKIE [Textbooks
BEZEESV—X BEBEHR  ZFEHEEF HEE , 7 —Ltt

sZEREEFEEICIE O) /References ( Available in the library: O )
IXRLFEEAM (BERA—BE, ZEE)

A first course of energy priciple
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BEENE

(Structural Analysis)

BB WA /Class schedules and Contents

BEHFOER
BEHNFOBE, ERXCRE

HONE, NFHWERFMSE

R ORE

VT HREEUDER, HAFHRRERM
BHEVTHNREEMEFER
ROEDHERODPDAER
HRHUEE1 EBEBEX

RBEE2 ISH

BARERER., REMASEORE
RIEBAEORE2, HRELEORE
BPRT Y I)LIRILFORE
BNAVTIRZVIZLFORE
HE

O~NOoO O WN =

. a A a aa©
a b wN -0

Fundamental concept of structural analysis
Governing equations and assumptions
Load, stress and stress resultant

Assumption of deformation

Stress-strain relations
Differential equations of equilibrium

O N OO WN =

9 Divergence theorem 1 Fundamental equaiton

10 Divergence theorem 2 Application
11 Unit load method, Principle of virtual work 1

MRKREFIREETIAL, HEESAN WEAD

Equilibrium and natural boundary conditions

Strain-displacement relations, geometric boundary conditions

12 Principle of virtual work 2, Principle of complementally virtual work

13 Principle of minimum potential energy

14 Principle of minimum complementally energy

15 Practice

RIEFFM DA%  /Assessment Method
BETOTARAAYIL 20%
LAR—K 80%

Discussion 20%
Paper 80%

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks

FEEONBNOEROLS, ZHTHESBELF, BFENIBEL THIESF. BEARROERLARILZZT,
BEEBA VROV TTHRERFITOTFEEZZT2BEE. FBREZBLTIHSENEFRTLL,

EMBE
BEFYA

FERSHSHALOETERCEZBLTIHLK L, BERBR T LAABEPERBHEETS &, BEEKA 22—y T T, BERGHD
BoMEE2RT2560, FEREZHEL THSIENERLL,

It is desirable for students who take the Architectural Internship and study at structural design field to take this course.
examined before this class. After class, you should review of this lessons by running the workshop.

HEENSOXYE— /Message from the Instructor

Preprint papers should be

BENZFRFBEDITAEZRVTAHDTDOAS: TERLSILLBDIF[MTHS, BT THEEZR > THEIIREDTT, TELLEVWSEVER

UTIELV, £, FBRICLVIHZOBEIZIBEBETDLICLY), BEBERNTOLEGREEBEL TEL L,

Scope of structural analysis should be understood.

F—J— R /Keywords

85/ 124



= EMBE
B EMBS R BEF A

(Advanced Building Materials)

BHER S¥ = /Koji TAKASU /| BEFHY A %R (19~ ), /MUEB %54/ Hidehiro KOYAMADA / BETFH A >
/Instructor 8 (19~)

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
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B EMBS R

(Advanced Building Materials)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

10
11
12
13
14
15

O N OO WN =

9

10 Design of building function matarials(thermal insulation, vaporproofing material)
11 Design of building function matarials (soundproof material)

12 Design of building element materials (roof material)

13 Design of building element materials (exterior wall material)

14 Design of building element materials (interior wall material)

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 (structual materials and finishing materials)

Special building materials (silicic materials)

Special building materials (calcareous materials)

Special building materials (metal materials)
Special building materials (organic materials)
Special building materials (concrete)
Presentation of assignments 1

EMBE
BEFYA

Design of building function matarials(fire-preventive, fire resistive, waterproofing 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

B LEDEE /Remarks

BEOERZTHY LHF2EBEMBIC OV TERARZFE L TEL L .
Students are required to prepare the basic knowledge of building materials taken up by a usual lecture.
EEMBICHEIIERNBEARZEITREOELTHERETS .

It lectures on the basic knowledge of the building material to possess.

HYELASOXY E—

RO ICEEMBRFEZROTTEV .

/Message from the Instructor
EEYETOREOLTEL , TOMELEICAOBICMNET . EEMBRFEEYZ

N TALTEELRERICEAYET . BEILFFTEREAL

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—"— R /Keywords
- d>%2')—h Concrete
- HEH MR Mechanical Properties
- Y)Y MR Physical Proterties
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= HPIRE
BEBIERS BEFH A

(Structural Design for Buildings)

BHER STUE  3Xth / Fumiya ESAKI / SEEENRERT

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 ZiEEE
SO - AR I O |RRsssiiEt cRT B - BN - IS D DL TOASE IS8 . IIRET 5.
$RE I O |BEESHOR - BN - BEMETEET AHAEEISS,
B - - 75 i
RO - AR - B V-1

i V-2
WO B BhE O:MBE A PrmEE 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
EFEBEYORLMEWAIZFEEL T, BROEREEZXCFIREKEMOZHETHIH BTN NESBETE , KRN EBREXELEER
UCERAMOFTE , IRLF—RIREDICL > TEBEMRETMIZIIILF—0HYEVWICEIKWEHENEY , BEEEEMICHL TR
, BARSEHENMREENTVS, FNERTE , BRAOMERFZOBRENERNETNThORTZOERNEERETATDIELEE(1C
, BEETERENZMERFEZOZECLVBTOMEBERECEES L AVEEFEKREYICOVT , &KH IV —NEREYZETNREL
ETREDHS RCBUETBENERX S ZHBT S,
FHIEBREGF , LTOBY TS,
1) ROTOREYMERTEZONBERBETE S,
2 ) BEFESKHI OV - NEEYOMEZHE L BERFONEZHATE S,

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 retorofitting of existing reinforced concrete buildings constructed under the old

standard is described.

The aim of level of attainmennt 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 retrofitting of existing reinforced concrete builidings.

HRBE /Textbooks
BEHICEHNETUYNTEAT S,
Give out the materials in lecture.

SEEREEREICIE O) [References ( Available in the library: O )
BERPICEETIHERN TS,

Introduce the references related to lecture.
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EMBE

BEEBIEKG BT A

(Structural Design for Buildings)

BB WA /Class schedules and Contents
1 BERFE (1) BERGTORE
2 BENRGHE(2) BERFOEAS
3 BERME(3) MEEENHE
4 BERGHE (4 ) BEFEORZE
5 BERTE (5 ) MEDRRFTOEAS
6 BERITE (6 )HHIA V) —NEEEYOME IR
7 BERGTE (7 ) BAWIRGTOZAA
8 MERRFTE (8 )RAMODFERE
9 MEZMHOBE
10 REMEEREZENDERS
11 REMEEREZCBEYORBRER
12 EERE (1) 1 X2
13 BMERE (2 ) 2KRBKRT 3 RBHE
14 BMERE
15 HIEPSKEHE

Design method of building structure (1) History of structural design of building
Design method of building structure (2) Concept of structural design of building
Design method of building structure (3) Outline of seismic design standards
Design method of building structure (4) Method of structural calculation

Design method of building structure (5) Concept of second level seismic design
Design method of building structure (6) Second level seismic design of R/C building structure
Design method of building structure (7) Concept of limit capacity design

Design method of building structure (8) Calculating method of limit capacity
Outline of seismic evaluation of building structure

10 Concept of basic seismic index of structure

11 Basic seismic index of structure and ultimate state of structure

12 Strength index (1) First level screening procedure

13 Strength index (2) Second and third level screening procedures

14 Ductility index

15 Countermeasures against earthquake disaster

RIEFFM DA%  /Assessment Method
FER 20%
LAR—K 80%
Paticipation 20%
Paper 80%

O N OO WN =

©

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks
BEDEXEEDBM OWREE- KREBICHIIERNEANZREETL THB &,

You need to review the basic knowledge on strucure mechanics and failure and resistance mechanism of strucural members.

EZEENRBRZIEFICERLBFERTVKHAETHZ0T , BAHRELTCTFEREBCLBYRI e ROSND, BEEBAVE—2VI YT TH
EBRADBHOWEEZZ 12583, FBREZBLTHEZEHNERLL,

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 BERNEREZERIZOILBLLENTOERTT. BYORLMNEOLSRER S THR
RENTVRI LN OBEEZDA YR T<SEHRLET,

Theoretical background of the seismic design methods of building are explained clearly.
F—— R /Keywords
BEBERGT  MERF , WMESN

building structural design, seismic design, seismic evaluation
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EMBE

== M L — g~

MEBEF RETYAY
(Seismic Structure Design)
BHER WFE #5I/Masae KIDO / BEFH A 2R (19~ ), BH =EFE/Keigo TSUDA/BEFH 1 2R
/Instructor
BIEFER By 28 {y 21 138 RERRE £ AV
/Year /Credits /Semester /Class Format /Class
WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &
BETIESNS PES AHICBIT 288N (FBEMMETHICHICFNT258E0) 1 . FhEEE

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

RS AHICE T S6E FEEE

X0 - FERF [ O |EEE CRY S8R, BRI EISI8S 5.

FRE I O |tEEssst R Y 2 EREERICf T 5.

B - Jp - &R i}

. IV—1
Js - R - REE

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

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
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=

(Seismic Structure Design)

Al
o
E

BB WA /Class schedules and Contents

1 HAXVA, @, BEEE

2 MWERTZOME

3 HABHESHE , REKEMHGHE

4 WHMOBRREH , 2BHT-—XUN ZT0 1 (FREEZFOME , &K R )
5 2BHTE-—XURETN2 (£BHT—AVNIRETHIOE)
6 HFMBRCPRS— X 0BHHEE

7 BEMEREOEE

8 EMBEFREOEZ

9 BE—HoO®FEE To1 (EEBTERE)

10 B—HOTFERE 02 (FFREER)

11 EREEb&AE

12 g BB

13 MHESE

14 FEfEM & T

15 HORET

1 Guidance. Steel materials and steel frame.

2 Outline of seismic design in Japan

3 allowable stress design and horizontal load-carrying capacity

4 yield condition of steel. Full plastic moment 1 (axial symmetrical section and composite beam)
5 Full plastic moment 2 (effect of axial load on full plastic moment)
6 Plastic collapse of bending members and frames

7 Proposition of plastic collapse

8 Calculation methods of plastic collapse load 1(frames)

©

Flexural buckling of a member 1 (elastic buckling)
10 Flexural buckling of a member 2 (inelastic buckling)
11 Buckling deflection method

12 Column bracing

13 Lateral buckling

14 Compression members and bending members

15 Beam-column design

RiETM DA%  /Assessment Method
LR—h 80%
FER (ZBREE) 20%
Assignments 80%
Paticipation 20%

E§l- BRFZOAAE  /Preparation and Review

BELDEE /Remarks
AHESEHSIdC L FEH EBETSZL .
WoBD  BEMSFER  BERAY , RINLETOEBHZLARILIVETHS .
Bring a scientific calculator.
Preparation and review are necessary.
Basic knowledge of differential and integral, differential equations, linear algebra and vector calculus should be acquired.

BRI/ ORIV TTHRERFTITOFEEZZT2HEE. FBREZBLTIHENEFRTLL,

It is desirable for students to take this course when they take the Architectural Internship and study at structural design
field.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords

88/ 124

EMBE
BEFYA



wrIRA
RIBRIES AT LW BETHAY

(Building Facilities Systems)

HYER Z# EKH/ Shintaro ANDO / BEFH A1 %R (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
SHREEBDTLVWAEIRIF—(LERRESE2 2. EERR FZFEANOBAZHRELVEHIILF— BIRILF—HFCOVWTHENT
%, ESIC, ChSOBEMOBEAMREFR TR OO I AL -3 VEMIODVTENAL, EFETS5. BEENVIVICLPBEFEER
B PLERD,
[FEEE]
TEIRLF—BRMOMETRPHERILEZTOLOICXELENEEETS,
2R ATLORAFEEZRICDOTS,
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.

HRIE [Textbooks
L (EBBE )/ Not specified

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

RIEFHM D 3% /Assessment Method
L R—K~/Report 60%
T & S (EE)/Practice, etc  40%

EH- ERFEBEOHAZAR /Preparation and Review

B LEDEE /Remarks
MBEIZISUTERTS

The instructor will indicate the prerequisites depending on the situation.
BERERAVE—2I VT T, REFRHIH, EEIEEIHOMEEZIT2HEE. FEREZIZBLTHIENEFLL

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
2ZAL—2ar®7TavSIvIRELVEVSAX—HAEBLAETTN, BICThSOREMIAEICO<E, EfiFELTHS
ICHEELZORELRBILEDEEASIET

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—"— R /Keywords
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B BHIFLY

(Theories of Urban and Building Energy Systems)

HYER & &/ Weijun GAO / BEFH A %R (19~ ), L ZB/ Hidetoshi NAKAGAMI / EE Eh:EETR
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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,

O BIME O BE L brEE .
1, 1 CHIST A2ARE BT BAENI. Ba—20h U +a5 hvy IEREL TS, B WHITRLF 4R
SBEEF 4 U — 2 LADREI L, R SRS SIS AR OMEMES 1— 200 U 25 vy JTREL T RS,

REDOME /Course Description
BRATE. AO, BFOEH,, R IXLF—OHEBEEZICHLTE, APACSVWTHBHBICZTOATHAERLTHY ., BHOFH1>
CEERR, BETEE. BEZEOREBLL 2 THO T, BRAECBREALLEZENTHEN THEERD, ARETR. IXRILF—HEEH
DEHOIHFA- BREE- BEFJEICOVTHENAL., ZENSRE BHIRILF—2ATLEZHRLD. T, B BHOIRILF—H#
BOBYFIIOVT, IRLF—OFERBEZIML, BIRILF—M, BFH, HEZEM, AEHRVREREUHZOEL SHETEI &
ZENET D,

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 =

©

Efl- BHRFZOAAE  /Preparation and Review

B LDEE /Remarks
BEBILLAR—FOREZRL., ROBETRRLLEY, BRULEVIDRSICREZEDIOT, BROERIVETH S,
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.
COBREIEFORFBMEFE>T, BRLEY, XBEREL LY TZIOT, XEOREIEHLETHS,
English material will be used. Students need to translate or present in English.

HUELASOXYE— [Message from the Instructor

B, RARHARA, ARZFOLARBOME. —BRICRZAOHHICLDHIERL, JTOVICLD TV BRREOBMBEI LITRITEELL TV
%, AREIMENCEFZES, B BREOBIRILF—CHYRAK, ChSOBMBEOBRICATT, PLTERICALELEL,

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—7—R /Keywords
IXRILF—, K RBE £Y0SHME. BXE BEIXILF—. B

Energy. Water, Health, Biodiversity, Agriculture, Renewable Energy, Transportation
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ZMRA
EEROBETY A BH w1

(Advanced Architectural Acoustics and Lighting Design)

HEER EXK H—HB/ Soichiro KUROKI /| BEFH 1 > 28l

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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¥ TR, T REREFECHELT,FTEOCEE , E45HE , FEGHRERENE , —RELVPBHREEYCS T2RIRBDERE
FHE, EREBEHAFTRICOVTHERNICERL , FLEFREOII 1AL —2aVFEEBBIBDENEERETHS . B¥ TR , KRB
BHICELT, REBEOMEEFE , BR- BS, 8%, BHICODLWTHERL , BHFE>I1L -3 0RE2RY . 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 evaluation and the
planning of the visual space, the sunshine / sunlight, lighting, and impose a problem of the lighting simulation.

HRIE /Textbooks
BEBRRERNERATS
To be distributed some lecture document appropriately
SEEREEFEEICIE O) /References ( Available in the library: O )
BEBNTS
Will be introduced during the lecture appropriately
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ZMRA
EEKRORETY A VKR wary

(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) / goal, planning 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) / caluculation 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) / preparating for presentation

15 Presentation

RABFTM DAL /Assessment Method
EERTRE 50%
IREASTE R 50%
Work on acoustical design 50%
Work on lighting design 50%

Efl- BHRFZOAAE  /Preparation and Review

B LDEE /Remarks
FREPARECEITZIZDLARIITOELASEEZRER BRLTIHBILE .
It is necessary to confirm and understand the basic matter at the department level about the acoustics and the lighting.
BERBA 22—y 7T, BEERMPH. RBEZAIBOMBEZ 256, FEREZIBL TS ZENERLL,
Students are required to participate this class for training the field of the architectural design and the buildimg equipments
in the course of "Architectural Internship".

HYEN,SOXYHE— [Message from the Instructor
FEXAOBREZEATORRCEROBEEZ TR BHICBHDZE.

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—7—R /Keywords
BESE. BAE

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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
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(Advanced Thermal and Air Environmental Design)

BB WA /Class schedules and Contents
18 EBEZEBICSTD2HREER (HBH)
2@  ZERJRIEO ( CFDMEATELER )
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

B LDEE /Remarks
BEETT .
To be assigned in class.
BEOHEERDIBILASHNEABRY) SEENBEABANESTRNITBDLSICBREZATVS, BELKTHEL T, BEFE R, ABEEHL
FTWKKSICLTTFEVY, BERBEA O R—22v 7T, BEERMSEH. REZFIBOTEEZZH258E., FEREZHELTHIEN
ZELL,
Attending class every week is crucial for enhancing your understanding and knowledge. 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
BEZTEICHSTH2REZROBHERKOERG , EYOBIXMEPRELENREEERADI LTEELRYET, £ERTThSOEBER
&, 2 (REFEPRERFERELE ) PHRTHRILITTTEL,

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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BEIVIZTIDITZ9T4A Spaab

(Architectural Engineering Practice)

BHER & {E&/ Weijun GAO /| BETHA V%R (19~ ), 8 AZ/VYUjiRYU/BEFH A 2R (19~ )
/Instructor S ¥E/Keigo TSUDA/ BETH A V%5, BY¥ £/ Koji TAKASU | BSEFH 1 %% (19~ )

BA 3%/ Yasuyuki SHIRAISHI / BBEFH 1 %R (19~ ), HWF #I/Masae KIDO / BEF Y 1 2R
(19~)

Bl 4848 / Hiroki SUYAMA / BBEETH A > %8 (19~ ), MUMA  #3L / Hidehiro KOYAMADA / BS54
ER(19~)

R HEA / Kazuaki HOKI / BEFH A %8 (19~ ), ®RK 83 / Kazuaki HOKI / BEFH 1 > 28
(19~)

BIEER By 28 {y 21 2% Hj RE¥ERRE EE 95 A

/Year /Credits /Semester /Class Format /Class

HNRAEEFEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

HRER [BIR] REAFETOLATI—R, BRENA AV ATALAD—R, BREERATLAOD—R, BH AT LAOD—R, &

ERTIISNDS FFRSAICHIT o880 (FEIMETRI CRISHIT 288 1 . FIiEEE

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

FRIES HHICHBITEEED FEER
31 I O |BEICET 2B PRETEIEST A
Fae i A BRI CREY SERRER AT RN E SIS T4,
B3 - JHF - R il & [FREBICHVERE Z &0 o TRREIS&ThOEE, HETNESICHIT 5.
- W—-1 | @ &Lz —2aEII0Y, REERAT LEENERST 5.
-2 | @ |H&5R 500 ORI CE DL EREOS L ERETIENT ARIERERTAL 3157 4,

HE: A PE O:fE A PrRhE
B, I-lCREd 2R RS A BT A8ENIE. Ba—-20hUFa5 hvy FEHIL TS0,
HEHT Y  O—2ALAOEER. BB EFUESAHICE TEEENOREES - 20N U £ a5 Lv ey FTHEEL TS,

BT VTN EISOTAR

RENOHEHE /Course Description
BEOEEEE , BEBRNT B, MBEIZ RERBIATLABRERREI DSV J0FBICHEVT , LU EBRNKEZREEREL
, FREICK T A NEAE , FHRINE B, FRORK- SWRZEELU T, NIRNEREBERREIOERZRD, FHHHEFEEIHFICHS T
ZEEN RAEENERBCHBAOF—LAZERL TBYYEA, FHEXE, ZECECEAOEMAIFOXRMICEIZHRARRETD. &
B, AREF—BBETRBERERKRETH S,
ARENOEEZEEER., BEOZE, REZEOREME, EER. EIXLF—SFO0hHPSOEEEEEMNEICXELELRNENEES TSI L
CIN=TO= LBV THEELEHBILTEVILARILTREERLEDDCENTE, VWTLEVTF—2aVEIEEETEZIETH D,

This course aims at improving students' problem-solving abilities by tackling practical and complex problems in the
field of architectual engineering, such as building construction methods, structural analysis, building materials,
building services and environmental design.
This class is one of the authorized courses for first-class registered architect.

HBE /Textbooks
$BICHBEL &L, /No text is required for this course.

SEEREEREICIE O) [References ( Available in the library: O )
REFEEIETRT . /To be announced in class
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(Architectural Engineering Practice)

BB WA /Class schedules and Contents
FHAR VA, T—X&HHA, JIL—T2F, &EHE
F—XICETRERINE, SEBHILREL
AEWRIEEETR (TO 1), FHIERED
FREEE (B#HS)E1E

FEWRERETR/ (TO2 )., FHIRED
FREMRERETR (TO3I )., FHERRED
FRESRE (H#%E)E2E

FLH, BR, THREFESD

TLEYT—2a R
BEOOTLEYF—Ta> (FIL—7)

B DRMAE. FHRINE

Xk FER:

Fed, FLEVCTF—alERF
FEOOT/LEYF—Y 3> (fBA)
SIROBIE

O~NOoO O WN =
1

. a A a aa©
a b wN -0

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

10 Presentation in subject No.1

11 Information gathering for individual subject No.2
12 Investigation of literature

13 Preparation for presentation

14 Presentation in subject No.2

15 Review

RIEFFM DA%  /Assessment Method
BB ERESN 10%
EBHRESE 20%
TLEYT—>3> 70%
Participation 10%
Reports 20%
Presentation 70%

O N OO WN =

©

Epi- E%FBOANAE  /Preparation and Review

B LDEE /Remarks
BHIETRT %,
To be assigned in class.
BEMET—YOEE, BERRAZE. ATP1-)BEBREBEOEEFHICZERSNTVS, AREOZBICH TR, BEREI>X—
DIV TEBIETBRENERLL,
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".

BYEEASOXYE— /Message from the Instructor

F—7— R /Keywords
BEOEESE , BEMFT B, MRIY  BRERMESATA BEIDSZFTUVY
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CEREREHHTYA a2

(Low Carbon Architecture and Urban Design)

HYER 8@ 5%/ Hiroatsu FUKUDA | BEEFH A V%R (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

SRS 311251 HEEN S0

A0 - TR I | O |(EEmice BisL /@R UaiT -7 S T aE S8l Tt 5157 5.
b I | & |Bremmarhhal (iaar b7 — 5 F BRI £ o Ol RS i1 5,

o EEZILE BisL I-RRR U R SRR SHE AR TEL. FRELRETACLIiLY . 5%
RE A =R T | @ |n- 40 #nesicrite.
e e W=7 | O [BriomEpEtsl. SETEEhbo ricty. DRI T 2 B e E A h =T,
I i ) =

V-2 | O |SHFmmssaL. e 5o A0 EBIEe5T 5,

%O B{HE O M8 A prEE N R
$ 1, 1 |CHIST SRS SHTHIT B80T, BO—20H %15 Loy JHREIL T 2300, BORERENT /(i

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
TREDEREES,

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.

#HBIE [Textbooks
#IZkEL
none

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

1) Sustainable Architecture
2) HRER
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(Low Carbon Architecture and Urban Design)

BB WA /Class schedules and Contents
1 HAERA

BREMBETY A EHIHET 1 EHOE

BREMBETFTY A EHWE2 HOHE2

BREHBETY A BHHE3  BARA

BREMBETY A EHIHET4 BAE2

BRERBETFY A EHHRS BHEHI2

BREMBETY A EHIHET6 BHEH2

BREREFH T 1 EHIHFE 1

9 ERFRBHTH A EHFRE2

10 BRRIZEBHTFTH 1 BHHR3

11 BREEBHFH A EHHR 4

12 BRFEHFHFY A BHHRS

13 BRRIEEBHTFTY 1 BHHR6

14 RERA(TLEVFT—>3> / OBEREB)

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 Presentation

RAETMD HE  /Assessment Method

BEAOEEBNSIN 5%, B55%. FESR10% Attendance and Collaboration of Lectures 20%
EHITZRICN T B M 40% Evaluation of Case Study Research 40%
TLEY—> 3> Ol 40% Evaluation of Final Presentation 40%

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks

EPIFFETE, URL, HEZHAHRLTSEEL,
You have to clarify the source of the materials for your presentation, such as URL.

BYEEASOXYE— /Message from the Instructor
FELSSEABECEDIERNICELEZRS, R, NEFET > THETHERLET,
Gathering information on sustainable architecture and cities is very important and will be helpful to understand better the lectures.
F—"— R /Keywords
BixE #h BE SHEAUEY

Low Carbon, Cities, architecture, buildings, sustainability
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(Signal Analysis)

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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ |[ESEHTICRAY SRR U B TR 1SS T 5.
Fag I O |{EERHTIEINEIERAE - A T« 7B AT LOEEHICAT 22 200 TE 5,
B - Jig - /IR il A |IESEEAICAIT BEREEEIERL. TORERETY J L TE R,
Rl - BEE - BE IV O |IEEEEICHT SAEERG, L VENERRET 28EhTL 2,

WS ME O:REE A PriE (=2
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
FASEIWESOME | B /| EREFOQEBICEABL TCAVShZEENEEEETERROTILIVAALR, EEL2REREERITTVS
o NEETW, FAPRLTAINZOEADTANENVVIZLBILNFL—NEERE, 7—VIEHROILETHDVI—TL Y NEBRE,
EEBITICE I 2RENEARERES,

Recently, fundamental theories and algorithms of signal analysis for digital signal acquisition, compression and transmission is rapidly growing.
This course focuses on the advanced techniques in the field of signal analysis, such as, multi-rate signal processing with filter banks (a set of
digital filters), wavelet transform (an extended version of Fourier transform) and so on.

[2EB&]
N L—FEBREBICLDBRBARI ML OELEFHBTE S,
2) T BBRAM EMENMRBEEBL T ALENY D ERHTES,
N T7ANEBNVERVI-EELEERKTESD,

[ Attainment targets]
1) Students explain about the change of frequency spectrum due to sampling rate change operations.
2) Students design filter banks according to perfect reconstruction condition and filter performance criteria.
3) Students implement practical signal processing applications by using filter banks.

HHRIE [Textbooks
B
No textbook

SEZEREEHEEICIF O) /References ( Available in the library: O )
INF AT 4 PEMOERDCT (BEIY 1 > Zi ) AP, CQEARY

Wavelets and Filter Banks. Wellesley-Cambridge Press
A Wavelet Tour of Signal Processing, Third Edition, Academic Press
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(Signal Analysis)

BB WA /Class schedules and Contents
1. A48 R
ERESABOER (7—VIEHR, BB, FA4ORILTIILE)
. 70v &% (DFT, DCT)
FoA=2ar AR—FKRL—3>
2BETAIINERND (B
BEITAINERN D (RRETE)
.OI—T7 LY NE#R
EE
9. MBEITZAIIEINVD (Part1: B )
10. MBEI 7 1 JLRIN D (Part2: 8&EHE)
M. 7ANENOD)TT AT
12.ZRT7AIINEIND (Part1 : 2RETFIX—232 |4 E—KRL—23aY)
13. BIRTL7 A IWNEINV D (Part2 : §&5H%)
14, 7140VEND 9I—7LYy NOBA, 7O9539%E
15. F&d

O~NO A WN

. Guidance

. Review of basic signal processing (Fourier transform, Z-transform, Digital filter)
. Block transform ( DFT. DCT )

. Decimation, Interpolation

. Two-channel filter banks

. Design of two-channel filter banks

. Wavelet transform

. Exercise

9. M-channel filter banks (Part 1: Theory)

10. M-channel filter banks (Part 2: Design)

11. Lifting factorization of filter banks

12. Multidimensional filter banks (Part 1: Theory)

13. Multidimensional filter banks (Part 2: Design)

14. Application of filter banks/wavelets, Programming exercise
15. Conclusion

RAESHM D H3E  /Assessment Method
EE. LR—HK50%
HERT ARN50%

0N OB WN =

Exercise, Report 50%
Exam 50%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks
ERESNEBEZEBLTHBESENEELL,

Basic signal processing knowledge is required, such as Fourier transform, FIR/IIR filters, convolution.
70972V YEMATLABTITS,

MATLAB is used for programming exercise.

HEENSOXYE— /Message from the Instructor
BEMNBERNIZVLS, FBE 70532 706BZEUCEBHNICFEEHA L. BREEROTELL,
FEABEETROAROELDPREFTEHICEHEL TRSEECETLEEZSZRBE L,

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—J— R /Keywords
EeuE, 74ILENVY, JTI—-TL YK
Signal processing, Filter banks, Wavelet
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EETAORIINEFTNE BE XF TR
(Digital Signal Processing for Audio Signals)
HEER 7 B&T) / Takashi NISHI / B8 X T« 7 TZH&
/Instructor
BIBER By 28 {y 21 2% Hj RERRE B AV
/Year /Credits /Semester /Class Format /Class
WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
MRER [iEBR] BBEMNZTOLAD—R, BENAADATLAD—X, BEERATLAID-R, BB AT LR, B
BETIFONS [FUESAHICE T80 (FEMMETHICHICMIF28E0) 1 . FhEEE
/ Conmpetence Defined in “Diploma Policy™ (Competence Students #ttain by Course Completion), Specific Targets in Focus
RS HHICHIT S8 IEEE
FO: - TERF I @ |FFEE5NIE Y 2B R USSP = 15151 5.
FRE I O |EFE e MBI EERRE - 4 T « TR AT LDEREH I IEHT A 2 ST E S,
B - - =10 I A | FEES IR CRET LEREE Rk . TOREREERT 4N TE S,
Bl - Z8r - BBE % O | FEES IR CRET 208EFeh, L LR EMRT 288 E v 2.
MO E{HE O:BE A PrEE Em 8 LES M
# 1, I--ICHIGE 2FMESAHICEIT2EERNI, B — 200 U FaF L7 FEWIL T RS, = ==
HIBE - # T 4 FHIFD—-ALADEEID. HEB SFESAHICEIT SR HORE FE I - A0 ) Fa S kv FTTHEIL T ESL,
¥0OME /Course Description

EEESERRIZLETFDRLGESREFEOPT, E<EATATVREOICOVWT, B, BAOEHAN SEBEKZVERT. BROBRETE
. MATLABZE- L7 OJZLRBEZTSCLICKLY), EEERRABEFEACNIZIEREZESICRODIZENTEET,
FEERRUTOBEY TY,

(1) BEGSREQELREETHD, Llhldh, 1VNIARBEETOHE: EFIAMICOVWTHRATE S,
(2)IFL—rEESRE, REFUAFS, TTANSLEN, BRI NEREZE, EEESLEQSAREMICOVTERHETE S,
(3)TI—7LYRERIOVT, TORE, SANHHETES,

We study the algorithms for sound signal processing based on both theories and applications.

Understanding of the signal processing will be improved through the programming exercises

conducted in the latter half of the lecture.The targets of the lecture are as follows:

(1)Convolution, prediction and modelling of impulse responses, which are the fundamental concept of audio signal processing, can be explained.
(2)Application technologies such as multi-rate signal processing, linear predictive coding, cepstrum analysis and hilbert transform can be
explained.

(3)The principles and applications of wavelet transform can be explained.

BlE /Textbooks
Refer to the lecture materials
ZEREEHEEICE O) [References ( Available in the library: O )

Discrete Time Signal Processing (A.V.Oppenheim f1& . Prentice Hall)
BE7-UIXBETORA (EIIRELE. BRE)
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CFETATRIESNE
(Digital Signal Processing for Audio Signals)

RESTE- WA  /Class schedules and Contents
1. FTRIESRIEOER / Fundamentals of Digital Signal Processing
2 . JoJzé Z & [ Convolution by Overlap Save & Overlap Add Method
3. A NILNABEH#HET [LMS3E] / Prediction Impulse Responses by Least Mean Square Method
4 AV INIIAISEH#EE2 [#8B83%] / Prediction Impulse Responses by Correlation Method
5. AV NILABEETFTIN [T, £iF@EBRME]
/ Modelling of Impulse Responses by Minimum Phase / Allpass Phase
6. 1NILABEET/IL2 [BRFOV R 1—->3 V]
/ Modelling of impulse Responses by Homomorphic Deconvolution
7. ILNFL—NESQB1 [ZIOH 2T VT Ty T 7020 T]
/ Multirate Signal Processing by Down-Sampling / Up-Sampling
8. YILFL—MESQE2 [RUT7I—-X71)L%]
/ Multirate Signal Processing by Polyphase Filter
9 . T RIRFH/ Linear Predictive Coding
10 . 77 AN T LEHT / Cepstrum Analysis
11 . L)L MZE#E / Hilbert Transform
12 . G 7 — ') TZ#/ Short Time Fourier Transform
13. B8V I—7Ly NE#R [YV—AT—IBE&KR , SERBERIT]
/ Discrete Wavelet Transform 1 [Two-Scale Relation, Multiresolution Analysis]
14 . BHII—TL Y MNEH2 [RRY—DTI—-TL v ]
/ Discrete Wavelet Transform 2 [ Daubechies Wavelet]
15 . J&H / Exercises

&M D 5%  /Assessment Method
FRELKR—BD 100%
Assignments 100%

Epi- E%FBOANAE  /Preparation and Review

BiELDEE /Remarks
EREREFELTIBSENEFLL,
Study the lecture materials in advance.
BELLETZILIOVALOTOIZIVIREEZRT.
Make MATLAB programs based upon the algorithms just learned in the lecture.

HYENSOXYE— Message from the Instructor

BfE

EMBE
- XFA TR

ENESREBIZENDEISIZSAEN, FLEFELEITRCELEILL2TEDRSICHACAZHEZ7OJ IV hBERAL TRKEMRLTIEL

kl\ o
| hope you the profound understanding how sound is utilized for signal processing and
is heard after processing through programming experiences.

F—"— R /Keywords
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(Visual Information Processing)

BHER {EBE  HEZ / Masayuki SATO / 1R AT LAITER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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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BB WA /Class schedules and Contents

1
2

o ~NOoO Ok~ W®W

9

10
11
12
13
14
15

O N OO WN =

©

10
11
12
13
14
15

HAEVA

AR fH#H o & AN DERE
REFROIE O HEHE
=i

BEEB O AR

SMAEAR

BB
N=F¥ILVTIFT4
xE

HORA
BHROBEEADRE
dveEai—aEa>oHER
FROIRTTARATLA
INAFA AN Y DS
RED

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

BELEDEE /Remarks

BEHEUAOZBELENICTFANCI<SBZBLTIHLKIEN RS NS IXTOZBLEIBEAREOINZBETILZRENEREERR
BEREHELAR—NERBETRENBHFTS NS .

All students should read the chapter of the textbook and send report before the class.

BHYEENSOAY £

ES

<EFEL T, BEBHICRSLTLEEZL .

Please participate in the discussion actively.

F—7—R /Keywords

/Message from the Instructor
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EFIRE
oE{GinIE BE X714 TRE

(Image Processing)

HYER B[ IEX: / Masahiro OKUDA / B8 AT AT ZER (19~)

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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,
- BGRLBICETIERABRVUEMNARESET S,
- ESLREBEOEBEMOES
- BENT7O-F 2 AV EESLEOEE
c FPILOAVXALAREEHOBE

Objectives are to introduce computer technology for multimedia integration including image processing and signal processing. The advanced
topics as well as fundamental concepts are trained in lectures such as color spaces, filters, and image restoration.

HHRIE [Textbooks
#(CBEL n/a

SEEZREE®EICIF O) /References ( Available in the library: O )
ENTEDABMATLAB-EIEAY LT v U ZRAE
F1 R ESRME CG—ARTSHE
CEETHSRBERME #—L#
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(Image Processing)

BB WA /Class schedules and Contents
1 5
2 MERABOER
3 BEROER
4 ESREBOER (DFT. Y>7°U>4Y, AD- DAZH)
5 FADRINTAIINEZDOES
6 HGMEBEOER (714L%)
7 714 E2DTHRE
8 RNBEEZXZRAVCESGLE
9 O TS
10 MBECICED <EHRRE (L2ERMLIC &2 EHET)
1M 7O9Z300%%8
12 MEBELICES < BERRE (L1ERHLE &3 ERER)
13 7O9Z30%E
14 HEeEZ
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

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

RIEFFM DA%  /Assessment Method
4850% Exam 50%
L7R—K30% Assignments30%
BECBTIHREKR. WS MNE 20% Discussion 20%

O N OO WN =

©

Efl- BHRFZOAAE  /Preparation and Review

B LDEE /Remarks
7092322 EMATLABE CTITS We use C and MATLAB for programming exercise

BREBHICRSLBRCSNID L, BERALCREZLL., 52BERRLTESS,

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—"— 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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance 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

1, 1-ISHEd 2FURSAHICS TERENIL. BO—A0AUF S Ly FHHEIL TS,

PRl e R Bt L}

HEETFHEALAOFL . BB PR A CBITEENORENFE 21— AN a5 L TTHEEL TS,

BENOME /Course Description

FLUWERREARE L TERBZATTWAY I RNIVEI-—FTAVIEMTHRZ Z21—FINRY ND—Y, F7D42 AT A, BEHTILT
DALIDOVWTERTS, CchSOBRMBEYEEDRELTESNEENOTHY, HBRERS , METNBCELL>TERIRIENLER
MICE2 TV, XBBETR, COID2OHM,. HILZ1—FIRY NI—VZRBROABERABNSFETS, 3DDOHMOGHEER
LLVERERZEHL, MBEOERNMLFEERICOH2 L 2EERARLET S,

This course aims to understand Soft Computing including neural networks, fuzzy systems and genetic algorithms. Soft Computing is a new kind of
information processing technologies learned from living things. In the course, those technologies are introduced in an easy-understanding way.
Especially for neural networks, the motivation, the network structure and the learning algorithm are explained from the basic in details.

#HBIE [Textbooks

BZEFX, "ZTa—0O- 7724 BEHTILIVAL, |, EERE, 1994

SEEREEEEICIE O) /References ( Available in the library: O )
L. Fausett, Fundamentals of Neural Networks: Architectures, Algorithms, and Applications, Prentice-Hall, Inc., New Jersey, 1994
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(Soft Computing)

BB WA /Class schedules and Contents
1 £YH S ZA EHA
TP BHRER
TPOA R AT A
BEEHNT7ILIVXA
HEZ1—=FNRYRNDT=0 () INAAZ21—=FI)LFY ~hD—7]
ReZ1—ZIIFxy D=2 0) [Z2—0O>FFI]
BT a1—Z)xy () [ER]
8 B~ 21— )%y k() [5E]
9 ZEN—t7~O> () [BP7IOVAXA]
10 ZEN—E7° O () [R%]
11 ZBN—t7 0O [UD)) [Err&/MERIRE]
12 ZEN—t7~OY (V) [BFEHE]
13 RBFRY ND—2
14 HR—KRIE—-I >

NOoO O WN

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 Simple neural networks (I) [Regression]

8 Simple neural networks (Il) [Classification]

9 Multilayer perceptron (I) [BP Algorithm]

10 Multilayer perceptron (Il) [Implementation]

11 Multilayer perceptron (1l1) [Local minimum problem]
12 Multilayer perceptron (1IV) [Overfitting problem]

13 RBF Network

14 Support Vector Machine

15 Summary

RAESHM D H3E  /Assessment Method

BEOFBEADEY & / Attitude of participation 15%
T&%& / Homework 15%

L 7R— K / Report 20%

B #& 5B / Final examination 50%

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks

7% L /None
RN INUYORARE, BODEBRZBBLTVWDENERLLY,
It is desirable to have good knowledge of vector and matrix algebra, as well as differentiation

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords
Z1-JLRYKND—=D, T7SATAT A, BENT LI X L/Neural network, Fuzzy system, Genetic algorithm
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(Network Architecture)

BHER HH &=/ Hiroyuki KOGA / B8 AT AITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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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%Y RD—9T—%F9F ¥ as: x77nn

(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
BELDEE /Remarks
C7OUZE0%#BBLTVRLERIRELET .

This course supposes C programming skills.

BYEEASOXYE— /Message from the Instructor
BRIZRAENTVROVEI—2RY ND—VOBERBEXRY ND—0 7O IV 7 08BRERBL TRSEHLTHRLL .

| believe that this course will help students to understand operation principle of computer networks through network programming.

F—J— R /Keywords
BT, BE7OKNIL, 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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 O |EERRISEINEIERAS - A T« PIIBEL AT LOESHICHAT 22 200 TE 5,
B - Jig - /IR A (BENRIEICRIY BEREEEIERL. TOREETYT JLHTE R,

=\ 85| =

AL, - AR - BT O |[IBERISICRET 2R ERD, WU EHERRET 2EAMEL O,
H@: B BHE O:BHE A: POEE S
1, I-|Crd 2SS AscBIT28E01E. BO— 200 UF25 L7y TEREL T RS, e

SRS - # T g TR D — ALSMOSEE I, BB S PR A LS AR OMENEFE - A0 D U F a5 v v J THERAL T < fEE b,

¥0OME /Course Description

ASK®PSKBZ EDRERMAET 7 WBEARNOERFES LR ERFEEEOERBERICOVTEBL L, BEERERCPEREEZBLT
BOHRAGEEOREXEAERI B EEZEMR TS, AFFEELANCEFTEFE S LETHVSNTVSIN INILEUEFE X OFDM , UNBE ENDEFH OB
BEM , BLROCVINKERAVLITSYXERAL-F HMZ2BE TS, 586, BREROT0%ZFEBRETS,

This class is designed for the student who is already familiar with communication engineering thory in undergraduate course. Prior to
understanding the mobile communication systems, the technical concepts such as probability, communication thory and basic electromagnetics
are reviewed. Next the student understands the mobile communication engineering issues by the emperical seminar and discussions. Also curent
topics of wireless LAN and mobile phones such as CDMA and OFDM technologies can be understood including vehiculat radar technologies.The
students must attain more than 70 % of the score for the semester test.

##E /Textbooks

MEEAR MR (1~4E )

"Communications systems_ for undergraduate student
N 9-% {/MEAHER (5~14H )
Privately Power-Point presentation materials

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

TERIVAVYLAT U AHM JOF#
THigh Speed Wireless Access Technologiess Coronasha

stE- WA /Class schedules and Contents

E
1 BBBEFIATAOBE (1 Intorduction to mobile communication systems )

2 EFEREEMR (2 Mobile radio channels )

3 TyABEEREM1 (3 Digital communications fundamentals 1 - ASK and FSK - )

4 TYAUBEEME2 (4 Digital communications fundamentals 2 - PSK and QAM - )

5 JI-7 49 &g (5 Fading channel )

6 JI-TAVY REHEM 1 - T8 AN =574 - ( 6 Anti-fading technologies 1 - Antenna diversity - )
7 7I-T AU M2 - ZEFAR - (7 Anti-fading technologies 2 - Modulation schemes - )
8 JI-F AUy REHMI - E5E - (8 Anti-fading technology 3 - Signal processing - )

9 JEBEEE (9 Exercise and review )

10 AN JMVIEBUBIE ECDMA (10 Spread spectrum & CDMA technologies )

11 EXERHEZET (OFDM) (11 Orthgonal frequency division multiple technologies )

12 AIEBMEREMBFESHEM (12 Short distance High speed communications )

13 ERN-78M (13 Wireless network systems )

14 FTROYEM (14 Wireless sensors )

15 EZBEFXRE® (15 Exercize and conclusions )

EEME D BE  /Assessment Method
BKRERER 50% , LAR—bB 50%

Semester exam 50%, reports 50%
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(Mobile Communications Systems)

Epi- BE%FBOANAE  /Preparation and Review

B LDEE /Remarks
FRTE-L TBEANL EEBLTHIE,
This class is designed for the student familiar with communication engineering theory in undergraduate course.
2BUALEDOHEN EVEHRBROZRT,

10 classes ( 2/3 ) presense at least required.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

TURIINERE , BRBEE
Digital communications, Wireless Communications
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oFHRBIS R

(Information and Communication Theory)

BYEER

/Instru

RIEFIR

/Year

ctor

B
/Credits

NRALEE

/Year of School Entrance

RNREH

/Depa

rtment

ER B8/ Satoshi UEHARA / 58> AT LATER (19~ )

EMBE
BE XT1T7E

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ 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

FAES HHICHIT S8 PhERE
£ - TERR I @ |1E3R & TF5 OSSR CRIT SETEE0EN U T O 55T 2.
AR I O |ERE TS OISR EEIRAE - A T « TR AT LOSEHIEHT A EHTE S,
B - iR - w/1R il A 1SR & TS ORI CE I T HEREEESRL . TOREEETT Z 40 TEF B,
Ra. - EEE - fEE I O |13R & TF S OIEERI SR AR RS, L W RINERET 28D D,
X@ DE 5%115 O BhHE A ‘Pf_bﬁﬁii ~ i ) SRR S
#® 1, I-ICHET 2FMESAHICHITEERE. B —200 ) Fa5 47w FEHEIL TS,

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.

HRE

/Textbooks

B & #} / No assigned textbook

SEEZREE®EICIE O) /References ( Available in the library: O )
E7EHEEYS

O=)J

OSHEH

|- HE- SHF
TRSER

TR SEMa
BEFREREEHS

19904

19734
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(Information and Communication Theory)

BEHE- AA  /Class schedules and Contents
1 14X A
2 RB2E R #)
3 HR#&
4 SHE ORI
5 NL—ABEK
6 BUELBRTI
7 BUELBRIOER
8 BULELBARTI nEL Btk
9 I5A
101EHEL T MOE—
11 BEHRRFSL
12 BBV TERS
13 KEIRF&
14 RSAFH
15FLD
1 Introduction to sets and functions
Algebra(Group/Ring/Field)
Galois field
Bases and fast calculation methods over Galois field
Trace function
Pseudo random sequences
Construction of pseudo random seq u nces
Randomness of pseudo random seq u nces
9 Applications
10 Entropy
11 Source coding
12 Linear codes
13 Cyclic codes
14 RS 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

oO~NOoO O~ WDN

B LDEE /Remarks
HEOBERAREZEBLTH 2L .
Before each class, review the previous lecture's notes.
TR & THEEHE) 2BBLTH L.
Students are required to have learned linear algebra and discrete mathematics.
HYENSOXYHE— Message from the Instructor
BYTTERSX® T —2ERIC L2 HASRETEF VO ETIRILBERFBPRETNAATHERAEIATVET, COPTHEAEINZHFSEH
ESRERIITZVIRY IAEEZRZOTRAEL, HEOBELHFE{L EEBEEELER LTLKEEL,
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—"— R /Keywords
BHRER, FSER , AR, ERE, BREFSL, BYTERS

Information theory, Coding theory, algebraic, Galois field, Source cording, Error correcting code
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O/\"Q—)%?‘Eﬁmﬁﬁ BE XT4ThE

(Applied Pattern Recognition)

HEER il 4%/ Yasushi YAMAZAKI / 38> AT LITER (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ (M8 — AT TR LB RE UBl TSR 1S T 2,
Fag O | a— AT R TERAIE - A T 4 THIEL AT LOEEEHCIEAT & 2 N TE &,
BE - g - &98 A2 — AR CRAT ARRRER KL, TOEFRIEETT Co0TEL,

=\ 85| =

M - B85 B O |8 — 50 CRET L A0EE D, L LI EMRET 288 E Y O,

KGR O:BhE Ac: peEE RYS—
1, 1--ICRET 2FMESAFICEIT5E01L, Ba—200UF 1547w FEEIL TS, BRI
BGR1E - ¥ 7 4 FHIED -2 LAOEE . BB RS AHICEIrREEhOMEMTE - AU FaS Lhv s TTHIL TS,

RENOPE /Course Description
NE—REBEMA TZLEORLBBEICEDLSICHAENATVRNICODOVWTERIZ I ZBEEL , NIV REEMERALLEEFR
BEMP L FREBEMEORREREICOVTET TS . BROFEE , \X—REBERECRIZERAN AT 7O—FICOVWTEETS . &
HiF ,NE—URBEMERNAL CEFREBEMN , XERBBEMOEENFELCOVTERITDELEEIC , BEF , N2—RBEMOBEHREF
AVTARFANOBABlELTEEENTVBINAAX NI Y VRAEMICOVTERERDD . FEROIZEEZRFIUTOESY) THS .
ANV RBOERRNEEZXFZERL , BAEK , RIAREERICOVTIHHATEDENTES .
c NE—UREBREMNIRHETEDESIZFAAETATVZINICOVWT , BEEFlEEFT THETDIENTES .

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

HABE /Textbooks
BILEELEY , BROBEENER AT S .
To be distributed in class

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

To be announced in class
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(Applied Pattern Recognition)

BB WA /Class schedules and Contents

1 ﬁnlﬂ]

2 BERIBEBOEET [#iH]

3 ABIEBOEE [REEEEK]

4 BRBHBOFFN [Z2—-FILFRY NT—7T]

5 EBIEBKOEETIV (_:L —JILRY ND—UDEE]
6 NRAXREER (B

7 RAKREERI (Eﬁ&ﬁkﬂ?%%ﬂlﬁﬁﬁl

8 RBHEEOEH

9 BFERE [#H]

10 EFWU?&” [ ﬁ*ﬁ’iﬁ]

11 FERBIN [BATI/ILOT7EFIL]

12 NFREB [(#H, FE7)LIVAAL]

13 NAAXKNUY UFREL [BR]

14 NAAARNDY OB [BETIILAVXLESH]
15 SAKNEY Y

Introduction

Discriminant function design | [Introduction]

Discriminant function design Il [Linear discriminant function]
Discriminant function design Ill  [Neural networks]

Discriminant function design IV [Learning algorithms for neural networks]
Bayesian decision theory | [Introduction]

Bayesian decision theory Il [Discriminant functions for the normal density]
Transformation of feature space

9 Speech recognition | [Introduction]

10 Speech recognition Il [Speech analysis]

11 Speech recognition Ill [HMM]

12 Character recognition [Introduction, Algorithms]

13 Biometric recognition | [Introduction]

14 Biometric recognition Il [Algorithms and applications]

15 Advanced topics

RAESHM D H3E  /Assessment Method

BENSRESMN : 20%
LAR—K :80%

O N OO WN =

Participation : 20%
Final paper : 80%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks
BE , BEARE  BERRICEII2ERBABEZETLTH L .

Basic knowledge on analysis, linear algebra, and probability theory is required.

FETICRERICHIZHEZEEHETAOC , BERICEAL TERERDDICENEETHS .

Students are expected to review the course materials by solving some exercises set in class.

HUELASOXYE— [Message from the Instructor

EMBE
BE XT1T7E

NE—2REOERL SHAETHEEVABTZRSOT , BEOERNRICRIZIEBNFTIRERZYEY . BETRE , RFTOWMERIEPERA

LEBAICEMNETOT, NE—VRBEMIBLOBEEETEDOLSITTEAEhTVWS 0L, BICH

v.

LDEF O THERICBROCCEPHFELE

Due to the wide coverage of pattern recognition issues, students are encouraged to make a review after each class. In this course, the latest
research and utilization trends will be presented. Students are expected to attend the class with continuous interests in how the pattern recognition

technologies are utilized in our daily life.

F—J— R /Keywords
EBIBAE , RAXREER , Trmem , XFRE, N1AXRNY Y OFREL

discriminant function, Bayesian decision theory, speech recognition, character recognition, biometric recognition
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EMBE

= 4 A BE- X747
MEHEF LT A w7 7hn

(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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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.

HHRIE [Textbooks
L
No textbook

SEEREEREICE O) [References ( Available in the library: O )
D. R. Stinson, CRYPTOGRAPHY Theory and Practice (3rd Edition), Chapman & Hall / CRC Press, 2006.

LB WA /Class schedules and Contents

1 Introduction

Classical Cryptography

Shannon's Theory

Conventional Encryption

Hash Functions

RSA Cryptosystem and Factoring Integers
Public-key Cryptography and Discrete Logarithms
Digital Signatures

9 Pseudo-random Number Generation

10 Identification Schemes

11 Key Distribution

12 Key Agreement

13 Public-key Infrastructure

14 Secret Sharing Schemes

15 Multicast Security and Copyright Protection

O~NOoO O~ WDN
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EMBE
BE XT1T7E

2L

ofFHREFIVUT 1

(Information Security)

RIEME D 5%  /Assessment Method
FELR—B 40%
HRFER 60%
XEAEBICE2BULOHFEABETHSD .

Readinig/Report Assignments 40%
Final Exam 60%
X Students are required to attend at least 2/3 of the classes.

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks

%L /None
FHEBRE "RYRD—OEEF2UT A, FE "BREFIVT L EEBLTVB L EZRRELTREETS .
Students are expected to have taken a course in introductory cryptography for undergraduates.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords
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EMBE

O I E B AL TR BE X7 1 TRE

(Adaptive Signal Processing)

HYER % &/ Lianming SUN /B8R AT LIEHR (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ EEES NI SR SRR U B TR E IS5 T 5.
Frag i O BN ES I 1B 2 T LS LR T A2 L0 TE B,
BE . - &R il A EEGESMIPICAET AR EIRL. TORAET T &0 TEA,
R - EEN - BEE Ity O EEES NIR CRET SRR RD. WL LR ERRET 2T L D,

KD BLEE O BE A PrRhE N
%1, 1-TRET 22MESAICBITA8E0I7, BO—200UF25 L7y TEREIL T RS, e
SR TP ERLIAOZEIT, B S BiE5 A5 T B AR NOMENSE 1 — 20N U £ 25 vy JTHEIL T 12501,

BENOME /Course Description
BEEVATAOBEN BEEEEICELLTVEEES, TORLICHUTAEY AT AOIEBRRAREZTS>ELESABNIN EEREME A2
TV%, XEZOBERHESESABEOERBRERAT IV IV E2EBR L TEBEABEACHTZ L THD, BRTREANSERESLE
FLIAVZXAEZDVWTEFL, PIJdVXLAORE, REESENT. PIIVALORREEMRTD, T, FHAF—2BT. BH7 1)LLK,
BHRETSF Y ES0ORANOBLAEMNZIVE 1 — 2B EHERETHRRL., BERGESLAEOERNFRBEEERTIZVIOERZRD 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 examples such as design of adaptive filter,
interference canceller and processing of instrumentation data.

HRBE /Textbooks
EBEERE A Electronic materials

SEZEREEHEEICIE O) /References ( Available in the library: O )
Adaptive Filter Theory, S. Haykin, Prentice Hall
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O I E B AL TR BE X7 1 TRE

(Adaptive Signal Processing)

BB WA /Class schedules and Contents
1 BEYATAAM: BISYATLAOBRE B
2 MATLABIC & DB AT A
3 HERESAEOKEFEER() BRBRE
4 BERESLEBOWRZFERQ2) 77— LEN
5 BIESLEQLEOOZEFZILIVXA
6 BABRTZEORRE, 7IJdVXLLIRREMHE
7 BRERTZEOIIZaL—>3fl
8 LMSTILAVAXLDEBAETINIAVAXLDRER
9 LMSTLIUXLQREHE ERLLMST LIV X A
10 LMSZILAVXAICETZEE
11 LSTILOVXALAOREEEH, RLSTIIVXLADOEA
12 RLSZILIVXL® SRS
13 BERBRTE, LMSTIOVXAERLSTII)XLD LS
14 BEEBHE
15 ERESLEOHER

Adaptive system, its structure and properties

Adaptive system implemented in MATLAB

Mathematical fundamentals (1) Stochastic process
Mathematical fundamentals (2) Fourier analysis
Optimization algorithms for adaptive signal processing
Principles of steepest descent algorithm and its convergence
Simulation examples of steepest descent algorithm
Introduction to LMS algorithm and its implementation
Convergence property of LMS and NLMS algorithms

10 Exercise of LMS algorithm

11 Principles of LS and RLS

12 Application examples of RLS algorithm

13 Comparison of steepest method, LMS and RLS algorithms
14 Numerical exercise

15 New topics in adaptive signal processing

RIEFFM DA%  /Assessment Method
EE 50%
LAR—K 50%
Exercises 50%
Reports 50%

O N OO WN =

©

Efl- BHRFZOAAE  /Preparation and Review

BELDEE /Remarks
EEEH. BEATA, BEEFTCEITZINENIEBL VD EHNEELLY,
It is desired to have mastered Signal, Linear System and Numerical Analysis.
BEOREEEL CESESLEORATLIVXLALHEOT V=Y Y EBRT S,
Understand the fundamental algorithms and computational techniques through exercises.
HUELASOXYE— [Message from the Instructor
BISESALER, FEAE, BEELEDIFILSVTITTXREEMNTHD, BREBEEEEZEL CENESLEOEREREEAFELIZER
L. ZBOZATLATERALTVWEEE RV,
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—7—R /Keywords
B AT AL, BIETILIVXAL, B2ETE, LMSTILIU XA, RLSTILIURX A
Adaptive system, adaptive algorithm, steepest descent algorithm, LMS algorithm, RLS algorithm
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HIARY T RNDIT

(Software for Embedded Systems)

BYEER

/Instructor

BIEER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

X B S t/Notice EFEETT,

B
/Credits

EMBE
BE XT1T7E

L 3 / Susumu YAMAZAKI / 13RS AT LTER (19~ )

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

(ONNO)

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

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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EMBE

HIARY T RNDIDIT BE- XF1TRE

(Software for Embedded Systems)

REDOME /Course Description
AEETCRECHERERAXYTIRNIVITORRAFEZEFBELET. ARNROSATAR LED ®HLARRIBENF DV ES VT ILE
RAOAVR—RTT, AV T RIITHEOIY L AR ORS BEMBI AT LORBEORICEE>TVET,
COBETESILERLTVBON , RERTEAVSNB/N—RUITICEIDERNZRA LN SHENICEABEZRALTVSITOEA
TY, BMESRICENLTEOTHBIRBLL TVKERICH)ETH , EASTE , AN TRESBEMORZVFEESRZENEBIROS N
£,
This class introduces how to develop simple embedded software. The target system is a single-board microcomputer, which has Light Emitting
Diodes, pushed buttons and so on. It includes an essencial knowledge of embedded system development.
This class also regards reading reference materials and solving problems autonomously as important because it is strongly needed to learn not
only technology but also how to learn technology because a technology is evolved rapidly and becomes obsolescent.

[ 213 B 1Z (Course Objectives)]
1. 5o n-BEEERNESRL , BECNENA DV R—REN-BEEREOD/N\—RIVITHRN SBIBERAKIATALI , BEE N iz1-3#
HEEEOERARER/IETVYIRNIVITERTTEI REITDELL 2T, HEFRBRIXERIL—IIXFIEZESHALE S,
/ Given reference materials, a single-board microcomputer with between one and three types of hardware devices, and requirements specifications
of software that have between one and three functions, the student will generate rules and procedures for solving problems to design and
implement embedded software satisfying the specification in pairs with instructor support.
2 AR AT LNDERZHBETES,
/ The student will state the definition of an embedded system.
3. Koopman DIRIETBHEIAKS AT ADISHAEFHOSEHICOVTHIEHBEEZ SN D,
/ The student will generate explanations and examples of the typical application categories of embedded systems, proposed by Koopman.
4.ISONECH126 D MERMEDFA S |, BEENEBHRAZIATALHEEROSNIRERFEN END | BRIZEBEHELBICATOEETER
TED,
/ The student will generate explanations and reasons which quality attribute is the most required of a given embedded system, with his/her own
words.

[ZfR 55 & & O BE (Relationships to the Diploma Policy)]
I &03% - E#E (knowledge, comprehension)
SRRV RIITICHETRHEE ARSOEBRAREASOSETIHATE S, (FEEE14)
/ The student will state concepts and terminologies related embedded software in his/her own words. (Objective 1-4)

1. BeBE (skills)
ARV T ROUITOBERFE BEFRCEIDIFEAEZFICHTS. (FERE)

/ The student will learn development and management skills of embedded software. (Objective 1)

. B&- H@F- K3} (thinking, decision making, writing)

-HEENESRIARTCERLEFSHEZBINICHRATE S, (FIEBE1)

/ The student will solve problems by him/herself with reading reference materials and discussing problems in pair. (Objective 1)
SBASKEHRRBICOVT , EDRSBRENF ROShZIHHETES, (FEBRY)

/ The student will judge what quality is needed to given product. (Objective 4)

IV. By B8 RBE (interests, motivation to learn, attitude)

ARV TRIVITOBRMREEIAL ZRICEZXZBIEEF AT, (RIEEEY)

/ The student will always choose to think what design quality of embedded software is. (Objective 4)
SHRTHIEZLCDODASHEVCENB2LEBERIC, ACBRDPOTRE<KENEZHITAND L EZRIRT S, (FERE1)

/ The student will choose to investigate reference materials by him/herself rather than to ask somebody, if he/she has a question to develop
embedded software. (Objective 1)

HRBE /Textbooks
BERICEALET,

Textbooks will be distributed by the instructors.

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

o B.P. Douglass “Design Patterns for Embedded Systems in C: An Embedded Software Engineering Toolkit”. Newnes, 2010. ISBN 978-
1856177078

B¥StE - WA /Class schedules and Contents

014FELE|ERERXEYEBETOLY , REBEZEETHAHMNEVTT, BIROHAHAATOTF IV ACEFELTSEE L,
We plan to change the class schedules and contents in 2014, and will announce them at Guidance.

1. A4 A > A, BA /Guidance, Introduction

2. AR AT LDET ) >4 | Modeling for an Embedded System (Tutorial)

BHMARSATLADET Y HlESHEE / Modeling for an Embedded System (Exercise)

4. IA4DVR—REEAREFEROEE , BRREOHEE / Tutorial for a Single-Board Microcomputer and Basic Electronic Circuit, Building
Development Environment

5 BERTOJZZ2T (1) BAF/INA AOEZK LED %#4T § / Simple Programming Exercise (1) Basic Output Devices: turn on/off an LED
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EMBE

HIARY T RNDIDIT BE- XF1TRE

(Software for Embedded Systems)

RESTE- WA  /Class schedules and Contents
6. BEBRTOVSZIQ2) ABTFNAADER R4 v F & / Simple Programming Exercise (2) Basic Input Devices: read a switch
7. 5RETEE (1) #eE , BiE , 52 FVOERET / Design Exercise (1) Function, Structure and Behavior
8. XA X —&E|V)iAd / Timer and Interruption
9.RETEB Q V7 MVITHROEZF ERED L A = / Design Exercise (2) Software Component
10. ARESZ (1) V7 D 7 EmZEHES — 110 7)1 A RZ 4]\ / Development Exercise (1) I/O Device Driver
M. BARES 2 VI NV IT7BRZENED ~ X4 EEIV Ak / Development Exercise (2) Timer and Interruption
12. FREY (3) SmEHAK S S / Development Exercise (3) Compose Components
13. FRET 4) SAZREORR ~ B4 / Development Exercise (4) Practical Application
14. £¥& & / Summary
15. &V IR V) / Reflection

BRIEFHB D A% /Assessment Method
[EEBED & ORESTM]
ZE B Z1: JEGRE (Exercise) : 40%
23E B 4Z2: 8 (Examination) : 10%
23 B #23: 55% (Examination) : 10%
23 B #24: 55 (Examination) : 10%

[ZoitoHEER]
BB REA DS (Class Participation): 30%

Epi- E%ZBOANAE  /Preparation and Review

BELDEE /Remarks
RETRUMLICKDEFU YV ECERICLDTAOISIVIDEANMBETT, UMLEFU T ECERB7OVII VT 2L<KEBLTHVT
<EZEW,
Skills of review modeling in UML and programming in the C language are required in this class.
RETRUMLICKDEF UV ECERICKDTOIVSIVIDEANBETT, UMLEF U THEAIC OV TR EISIFENY 7 NI T FE&ET
WE CER7OVZIVIBACIODVTREBIFENHEMETIZZBL VB ENERTLVTT, chSsORBZZELTLVEWEEIC
&, BERBIICHBIETOOT , BEHBICERLTIEZL,
This class requires skills of modeling in UML and programming in the C language. The student is expected to have taken a course in modeling in
UML (Software Design for undergraduates) and programming in the C language (Programming Laboratory I). Contact the instructor if the student
has not taken these courses, to take supplementary lessons before starting this course.

HYENSOXYE— Message from the Instructor

CORETIFBAEME L THAKAS AT LARARERNEESHEMEEZBELTVE T, HA#EMZEL T, RELTHAKS ATLAZHRRT
BERFESVWSZEBONZRZATVWERL &S,

This class invites a special lecturer, who is a professional engineer and has much experience on embedded system development. Let’s learn how
embedded software is developed through him!

CCICEEENHVEVG , WD 7 O http://zacky-sel.blogspot.jp ICEWTWET, T OHRATHTLEET L,

F—— R /Keywords
HRAKSAT L, HBAKYTRNIIT YT ITT7 TFIL, @8, &, 2K, 7075327, UML
embedded system, embedded software, software modeling, software quality, software design, software implementation, programming, UML
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EMBE

\ T kS EFES BE- X7 4 Fhd
J7|\'71}*ﬁn ) B AFATRE

(Software Verification)

HYER BEK FIR

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

X B S t/Notice EFEETT,

EFRTIFSNS MFEUES A IC BT &5 (FEMETRICHISHITEEED | . FIEEE

/ Competence Defined in

“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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EMBE

V7 N T REER s

(Software Verification)

REDOME /Course Description
FBEEORILEFEAKXVIRNIVITHREECSVTIHICEETHY , Z0LOOT77O0—FTHAIEARLEOERESAICODVTHERZTS
RRARIAEDLSBENTHINEBRTHELEE , TOREPERCOVTEB/NTS .

For embedded software, it is very important to ensure reliability in its developments. This lecture deals with foundations and applications of formal
verification to realize highly reliable software. Students learn the principle and theory of the formal verification after introducing their overview.

[ B EE%DP L 35Z B4 (Diploma Policy and Course Objectives)]

1. M- Ef# (Knowledge and Comprehension) :
VINIITOREEFRATIRIEMCETI>ERANBROEMANZBEBETD .

The learner will acquire basic and advanced knowledge on verification technologies ensuring software quality.

SERFE, BRY,BRIEECOVT , ZOBMBICODVWTHHATES .

The learner will explain the overview of formal methods and verifications in his/her own words.

-RENBERAFETHS , TEFIIREETOTSLRIELC VT, BEANEHEZRAVTHATES .

The learner will explain model checking and program verification which are typical formal methods using examples in his/her own words.

-ERFERPYVIRNVITTARNZECHORERIBEEETIRE: TOVFLRIAEDEVNIHATES .

The learner will explain difference between model checking, program verification and 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.
-FloydZAVT , MBOJO—Fr— O ELMERTITES

The learner will verify the correctness of small examples of flowchart programs using a Floyd method.
-HoareBEZRAVWT , MIEOTOTSLADPA ELHMEERIITES .

The learner will verify the partial correctness of small examples of imperative programs using Hoare logic.

3. B&- ¥#F- KRB} (Thinking, Decision Making and Writing):
VI7RIJITORIICETZREEZBRTZELZFICF/TS .
The learner will acquire skills to solve problems on software verification.

-EBOYVATAERRFEEAV AR T ZBOMBEAPRAICOVT , ERTED .
The learner will state problems and advantages of formal methods in applying them into practical systems in his/her own words.
-0 FERARME KB SBEHMTES |

The learner will judge and coordinate model checking, software verification and other software assurance technologies.

4. B B RBE (Interests, Motivation to Learn and Attitude):
VIRNJITORIEICETZHLLVENZBELET IOCHEREREZECATS .
The learner will acquire fundamental knowledge and skills to continue spending efforts to learn new technologies on software verification.

-COBRETREALABOREZMORERILOY - OBB/ICTSATES .
The learner will apply knowledge and skills, which are learned in this course, to learn other software assurance tools.

HRBE /Textbooks
4% (2L . /None

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

OGerard J. Holzmann: The Spin Model Checker: Primer and Reference Manual, Addison-Wesley, ISBN: 0321228626
ME : 7OJ 5 LRI , I HAR , ISBN: 4320026586

BB WA /Class schedules and Contents
ARREVOEFILLEREBBETIL
CIEREME - T HFEEME
CETFIILBREOBRE

M T7ORAOEFIT [HE1TEIME]
7O AOEFIE2 [1HFAEEE]
LTy ROY U E#TH

B —RNY N EBERE

AT BT L)X LORKREE
X709 5 LAOREE
0.70—F ¥ — N OREE ( Floydi® )

RN

= O oo NO O~ WN

107/ 124



EMBE

V7 N T REER s

(Software Verification)

BB WA /Class schedules and Contents
1. EYMEFLEME
12. FRE 7OV T LOREE (K—THE )
13. KREESRHERR
14. BBREFRFE 7O LEE
15. LA R— MNERR

. State transition model and modeling behavior

. Non-determinism, determinism and collaborative behavior
. Overview of model checking

. Modeling concurrent process | [concurrent behavior]

. Modeling concurrent process Il [collaborative behavior]
. Deadlock and progress

. Property automata and temporal logic

. Verification of concurrent and distributed algorithms

9. Verification of concurrent programs

10. Verification of flowcharts(Floyd method)

11. Correctness and termination

12. Verification of imperial programs (Hoare logic)

13. Verification condition generation

14. Weakest pre-conditions and program derivation

15. Report preparation

RIEFHE D HE  /Assessment Method
EE 50% , LAR—KN 50%
Exercises 50%, Reports 50%

O ~NOoO O WN =

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
%L / None

BYEEASOXYE— /Message from the Instructor

F—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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
£DGE; - FEAF I @ (VI RO TIFICHET S - RS OEE TR OER THIAT 2 Z &M TE 5,
HrRe I O VIR TIFICHET S FEw DISD0 T, BRI TICHATIRET 22 &TE L,
[ il O g’_;é 2;\?;?25&5@'% UH—F - DI 2F 5 LRIMBICE T, @YGEHE - EREiTL . BRETRER
R - BER - RBE I\ O | BS0BG - BEICEDNT, V20 FIFICHET 2R RELRET AREERICHITE,
%@: gi(ﬁﬁﬁ C:FR A JPTEFB&E = - . V2R T IR
1, I-ICHET PR AHICEITL8EN13, Ba-20h U Fa 5Ly FEEIL TS,

SR TEERLAOTEIL, FE EFIHES AHITH13 BIN0MEEEE I- 200 U F25 L7y I TRRL (<L,
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BE XT1T7E

#

V7 NDJITFT IR

(Software Engineering)

REDOME /Course Description

VYI7RIIT7IZER VI MNIITRROEBEREEROMEOHEEZREEL LABERTT, EBOVINIITRRETRIOTISIDIET
THRLERIBEEETVET, CORETR , VIRMNIVITHRBIEORISICITONTVR A BBELET,

REBREEEBNE , BN BENICRSERDIENZEBIIOTDENf XD EFERA, CORETH , VI NIJITIZEZESZEEEL
T, EERHN BENBRVETHEZEBLET., BNESRCELLTZOTHABRERBELL TVERICHYETH , A5, Hilitlk
BLEMODBCFEZSENBIRHSINET, COBRBISESHVICRIDIETLES,

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.

[Z0iZ B 4Z (Course Objectives)]
1. BERSNEVYI7RNIIT7IZFEERNEY V20T, HEBEHRNEDH T Z2/ENS , BPOEETENZLRTES,
/ 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.

25A5NEVYT7RIIFTIZFRERNEY JICOVWT , BGOSETUY—FIIVI a2V ERRTES,
/ Given a topic related to software engineering, the student will generate research questions on the topic by writing in his/her own words.

JEERAE20VH—FOIvavioVT , HEOHHEBSENS  BMALAEL TS LE T2 a v eHBHiREETRTE S,
/ The student will generate presentations and introductions for the research questions of Objective 2 with supporting by the instructor.

[ZfR 55 & & O BIE (Relationships to the Diploma Policy)]
I &03%- E#E (knowledge, comprehension)
SYT7RNOITIZEEOHS ARSOERAREEIOSTETHHATES., (FEBE,I)
/ The student will generate a description of basic knowledge including concept and terminology related to software engineering, in his/her own
words. (Objective 1&3)

II. $BE (skills)
SVT7RIITIFBEENEY VICOVWT , ARUTEFETRAETE S, (FIEBHE,3)
/ The student will adopt a systematic method to research on topics related to software engineering. (Objective 1&3)

. B&- F#F- &KIE (thinking, decision making, writing)

SV RNIJITIZBEEOUY—FOIVvI a2 (BE)ZMBICITS NS, (FIEEE2)

/ The student will generate independently research questions (or problems) related to software engineering. (Objective 2)
- FROMEOBREICOVTRETE S, (FEEE, 3)

/ The student will adopt a suitable method to research on solutions of the problems. (Objective 1&3)
-EROBRECOVTHIOTETREATES, (FEBR1,3)

/ The student will generate description on the solutions in his/her own words. (Objective 1&3)

IV. By B8 RBE (interests, motivation to learn, attitude)
-ESOBEL BRICESVIREZRELAEIZEEZSICOTS. (FIERE23)
/ The student will choose to raise and investigate research questions, based on his/her own interests and motivation to learn. (Objective 2&3)

HHRIE [Textbooks

e

ERYIRNIITIVZZFII-YTRNIIT7O7TY23FN0OLOOERAZBE OD v— TLAIVE BRER L ER ARBIERR
#

Software Engineering: A Practitioner’s Approach. Roger Pressman. McGraw-Hill.

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

FELSEEERELET, FEOERKICISUTRERICEHENLET,
This section shows some major references. According to students’ interests, other references will be introduced to class.

OVI7RIITIR-BHRERK > Y- O—L2A FU—FH—FHWARHERETY>Y - IF175—232 ()
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 NIITRHE2010HKR 752 F—EAE MER KR 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¥SE- WA /Class schedules and Contents
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BE XT1T7E

#

V7 NDJITFT IR

(Software Engineering)

B¥EtE- WA /Class schedules and Contents
5@, V7NV ITHARBROZVEZLEOEDHN . BENERVFVERETZCEEET, 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.

BREL2HBEHTT

This class consists of two parts.

Part | (BEEMZE / Learning of the Overview)
1.74 2> A, Bk / Guidance, Introduction
2,779 2 X > % | Programming

3.5%%t / Design

4. ERFE % / Requirements Engineering

5.V 7 R TTF7 T AN [ Software Testing

6.7'0+ & / Process

7.7702 T 7 b~ [ Project

Part Il (R AR —3% 3% / Poster Presentations)

8.7 ZEEtE / Research Planning

9. 7’LE>F7—2 3 4R | Writing Presentation
10. RA X —3 3 / Poster Session

1. 77LE>F7—2 3 2 %# | Refining Presentation
12. RAZ—3FK(H) | Poster Session (Retry)

13. MR R O RS DR / Writing Research Report
14. TR R O #E R O 4R / Refine Research Report
15. &) A & V) | Reflection

BAEFIM D A5 3E  /Assessment Method
[ZZEBEZ & O R & / Assessment for Each Course Objectivel

FEAELSNEY VOBENERL L A— N (Part| DEiB): 30%
HERE2 SREYIOUS—F oI Y3 T OBMETRL 2L K— N(Part | OEB): 20%

EEBZE3: FTRNEET: 50%
SUY—Fo Iy ar OFRE(E)
SUH—=FOIv2a Il oVWTHABEL ERAZ—RKRK(2E)
-RAR—RRTOHRE S A X 2 ELKR— N2E)
S)H—FOIvIarOMERROBHRELARL L KR—2E)
-BELSEEASYNZ O ELAR—NE)
-FARAY I IAUAOEBHSM

Objective 1, 30%

- Reports, every week in Part |. Each describes a summary of the topic of the week.

Objective 2, 20%

- Reports, every week in Part I. Each describes one or more research questions of the topic and their motivation.
Objective 3, 50%

- A report. It describes a plan to research a research topic that is selected in the questions of Objective 2;
- Twice poster presentations. They describe the investigation on the research question;

- Twice reports. Each describes reflection of the discussion of each presentation;

- Twice reports. They describe an article of an introduction to the research result of the question; and

- A report. It describes reflection of this course.

- Class participation in discussion.

Efl- BRFZOAAE /Preparation and Review

BiEEDEE /Remarks
-TO0ZEVIBEOVIRNVITHRELERRBI 2D , FEMELALEOTOS IV RNEBHE T EBBIHDI L EFRELTVET,
EES5ERBBEVESICHBEELETOT , FHABREDIHICEYHMEBICHRL T EEL,
-BERICAABICELDTLEY) T3 ETVET, KDEZARBEINBVBESICE , FHNMBEIENICEEHEICHKL TS EE L,
-ZAPREBEPORILEGTTELSFE: EEESKTOIVENfHVET, LEL , BEREDKSHFE- EFEINENICOVTR , #HE
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#

V7 NDJITFT IR

(Software Engineering)

B LEDEE /Remarks
DNHABZ D ABSTICEEFRICHARLET,

- 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.

HEEANSOXYE— /Message from the Instructor

2013FEIC "RERE, EVSHULWRERAZAIIER AND , REBVZ1-—TFIELELL, 204FERCNFEAMTRELZTZTFET
el

RERETVS "R, 3, REERNFBORIAERETHDICLZELET, BEORETE , RESHPCAREZRNL , RAZEB T
FABEOEEZTVET, LAL , RERETR , IRRRZEEEM TTFERBTCERETILEVET, ADYICHBLZEN —ELLT
PEREREEENETAL T, BABEERSTIL—TD—OREBINTRZ 7+ O0—T Y TREETVET, 55T, TSBIRED
FEMROMLEZE>TVET,

CORETE , BHHEBORFOVINIVITIZOHBERERMRAORREZE TR , REREZMAILTLIDLTHYANTVET, COR
EOFFHCHE>TREEELBRR , KYEBLIEBYETH , YT RIVITIZILHIZZE0ERNEEVICR > LRVEFOTOLAZE
EIRIETT, chERLTDCETREENFELELREASTONTHEBZARMETBTEDCEEZH>TVET YT NI T T HHEEM
DELHFRRICHRBUELTILESOT , BICHBREZBBTER LT TREFT2TY, ARDOBB/OLNEZTNENZEZSBEN HBDTY,

CCICEEENHVHBAREWNG , WiFE O 7O http://zacky-sel.blogspotjp ICEWTWVWE T, HUOHRATHTLIEEL,

We have renewed this class in 2013, including adoption of the flipped classroom approach, and plan to improve it.

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.

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://zacky-sel.blogspot.jp

F—— R /Keywords
VYI7KRIIFIH VIRNIITRE, 7O75327  FEt, BREAR , V7NV ITTAN , VIRNIIT7O0RARAEFIL , VY7 KIIT
ZA7H40)0 , 7O IO NE, 7O 1 NEE
Software engineering, software development, programming, software design, requirements engineering, software testing, software process
model, software life cycle, software project planning, software project management

108/ 124



EMBE

=13 pAYA BE- X574 7
oFHRISAIE BE XFATLE
(Sensor Systems Engineering)
BHER MK B/ 1samu MATSUNAMI / B3R X 5« 7 T8
/Instructor
BIEFER By 28 {y 21 138 RERRE £ AV
/Year /Credits /Semester /Class Format /Class
WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &
EFETIFSNS PAESAHICEITDEE0 (FEMMETRICHICMITSEE0) 1 . FHEBE
/ Competence Defined in “Diploma Policy™ (Competence Students #ttain by Course Completion), Specific Targets in Focus
FRIESAHICEITREED IEEE
*08 - IEER I @ FHAICATIZR Y 2B UEF = 8157 %.
FHE I O |FHAGAITZEEEYLE] - §lAa - il 27 LRt il 2 2 &0 TE 5,
B -y - £ il A FHACAIZI AT 2ERR8 =ikl . TOREREET I Z &0 TE S,
ML - BT - BBE Iy O FEHAICHIZ AT 2EmEEiEsSD, UL ENEMET 28 8T 2.
HO ] ME O:ME A periE =HAE T
% 1, 1-|CREd 22 HESASIBITEEE013. BO— 200U F25 L7y TERIL T RS, A

HEETFHEALAOFL . BB PR A CBITEENORENFE 21— AN a5 L TTHEEL TS,

BENOME /Course Description

EFQOELVEMOESRESC—REFVRBEOFRZERL TV . FABERTRASAIZONS  SEELTOBELBERT (1R
—7I-RFR, FEREBZFIIOVTERTZCLZIEBRETS HFICHAELN—ORCHEVTRE ZO0FZEASYERAtLTE

(L=% , L—HYL—% FARAIXZ , KZE2H  BEEIY ) ZAVTHRNCEZBZEDS .

In recent years, significant technical advances are in need of a highly accurate 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 sensors, radar, laser radar, infrared camera, optical sensor and imaging sensor, which play a central role in intelligent car and robot.

#HHKIE [Textbooks
- ND—RA NEBRER

Privately Power-Point presentation materials

CHBE KL 5L, BERFEER, TORY MDD DT HEEG FERE) . FA—LA%, 2007F, ¥2,625

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

- SEE OTRE Ez, b, "IV ITAM-EVHOLLK A EZTORBRANERL SDOLB! L . F—Lk, 20075, ¥3,360
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- ¥rIRE
oAl I BE X7 TRE

(Sensor Systems Engineering)

RESTE- WA  /Class schedules and Contents
F1E: HASAIZOHE
Concept of applied measurement engineering
B2E : EVHROBRRTERFLIN
Elements of sensor system and technology
F3E: FEEVHOBBECBERTAIVR—TI—-ZAFKX (L—X)
Function, structure and interface of radar
B4l FEEVHOBECBERFIVR—TI—ZAFX (L—HL—H)
Function, structure and interface of laser radar
Fo5E: FEEVYOBBEBERTA I E—TI—RAFR (FIMEAXT)
Function, structure and interface of infrared camera
BoE: FEEVHOBELBERTAVZ—TI—AFRK (BREVY)
Function, structure and interface of imaging sensor
B7E: MATLABEE 1 ( MES#HW)
MATLAB practice 1 (Noise analysis)
%8 [E : MATLABEE 2 ( PIDHI# )
MATLAB practice 2 (PID control)
# oM : MATLABEE 3 ( RAHIM )
MATLAB practice 3 (Modern control)
£10E : FHHERR1 (VI 2—T7I—R)
Measurement experiment 1 (Sensor interface)
F118: FHARR2 (L—F 0% )
Measurement experiment 2 (Control of radar)
#1120 : FHAIRER3 (FRARAXSOHIE )
Measurement experiment 3 (Control of infrared camera)
#13E : FHAIRR4 (BERETOHE )
Measurement experiment 4 (Control of imaging sensor)
£140: FHARERS (ESURA , aF&A )
Measurement experiment 5 (Obstacle detection and white line detection)
#1158  EERVEROKIL

Summary of practices and experiments

RIEFFM DA%  /Assessment Method
L 7R— NEREES0% . HAKREBR50%
Report 50%, Examination 50%

EH- ERFEBEOHAZAR /Preparation and Review

B LDEE /Remarks
- MATLABOERM ZMBESAANRRUFCERTOIZ IV OAREZBHICIMETS L .
Basic knowledge about MATLAB and C programming skills should be obtained in advance.

- BRERTTEETRC L .

Students are required to read all assigned articles prior to the class.

c2BREOHEEN B VWERKRABROZBRAT
10 classes (2/3) presence at least required.

BHEHN,SOAYE— /Message from the Instructor
BENZRESD .

This class will seek the active participation of students.

F—"— R /Keywords
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HEICH I AU 1-2YAFA

(Applied Control Engineering)

HYER S M/ Toru TAKAHASHI / B3R X7 « 7 T2#

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

ERTIFONDS PRS- AHICHITL8E0 (FEVETRICHRISHTSEED) | . FhEER

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

FAES A ST DRE FERE
g1 I @ [REEAIE CR T & B0 U EP R 53T 2.
FRE i O |HRISAIEELSD - A - HlfE 27 LOFEEH CIERT 2 2 405 TF &,
B - R - RIR il A [HRCAIZ AT SERRE KL . TOEREERT JETE S,
Rl - BER - BE I O [RENGHA IR AT BT R, ARl W EINERFT S EEED D,
WO PE O FE A PYERE s T
1, D CHEd 2FAESARICHITL5ENIE. Ba-20h ) +a5 LAV TERIL TS, LT

A 2 — R ATLD—2LNOFEEIL, 8B eSS A ChI T NORESFE I - 20 U F 25 L7w T THAL TLTES 0,

BENOME /Course Description
BEREQOIOE1—RFHEICEBEEELVERARSND, CCTR. BEBEOHBICOVTES, £9. EMOEBHHBOHZER- HE
WZEE, R/ VEEICOVTES, 2&IL, EMEBREZEBF T2 OO 2BEFEFIEHARY AV EZEBLEEREFILICOVWTES
o EB8IZ, BEBEFHIHI ATLAOEFICOVWTES, HE, MATLAB-Simulink> 2 1L —2aVEEERET S, FEEERE, EMmEFHICHE
THIREETFINOETA. BRULBREHPHREBTTEDRSICED L,

Various computer-controlled units have been used in advanced automotive systems. This course is to offer simple vehicle dynamics and control
technology. First, basic vehicle motion dynamics and control system analysis method will be introduced. Next, dynamics models will be discussed
to analyze vehicle motion. After understanding theories, MATLAB/Simulink simulation exercises will be done. Moreover, various case studies of
control system models in automotive systems will be introduced and discussed. Attainable goals are to be able to linealize vehicle motion
dynamics and to analyze control systems.

HRIE /Textbooks
7)) N, /Lectures based on original texts

SEEREEHEEICIE O) /References ( Available in the library: O )
HEEHTRT S, /Tobe announced in class
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EFRE
s — dAVE1—8Y AT A
HESHAIE

(Applied Control Engineering)

BB WA /Class schedules and Contents

18E

2 hEFEMESHER, MATLAB/SIimulink> 1L —>3>

3 XAV OEB. MATLAB/Simulink>Xa1L—> 3>

4 EHREFIA (2HBEFTETIL ) . MATLAB/Simulink> 1L —>3>
5 EMETI2 (EE-EE ), MATLAB/Simulink> 1L —>3>
6 EMETIL3 (FEEESE ) . MATLAB/Simulink> 1L —>3>
7 MATLAB/Simulink¥ 2 1L —> 3V EHR

8 YARY I AVREBETI (BHEFIL)

9 MATLAB/Simulink> 2 1L —> 32 &S

10 HARDZAVHFERETFTIL2 (2BETI )

11 MATLAB/Simulink¥ 2 1L —> 3 &8

12 BEEHHSATLOEH (IS 414)

13 BBEHB ATLOEF2 (AFTFIVY - TL—F4H)
14 BEEHHS AT LAOEH3 (ERIEHSIH )

15 £&H

1 General introduction

2 Basic dynamics of a rigid body and basic control system analysis

3 Basic characteristics of a pneumatic tire

4 Vehicle model 1 (half car model) and MATLAB/Simulink simulations

5 Vehicle model 2 (longitudinal and pitching motion) and MATLAB/Simulink simulations
6 Vehicle model 3 (lateral and yawing motion) and MATLAB/Simulink simulations
7 MATLAB/Simulink simulation exercises

8 Vehicle model 1 with suspensions (quarter car model)

9 MATLAB/Simulink simulation exercises

10 Vehicle model 2 with suspensions (half car model)

11 MATLAB/Simulink simulation exercises

12 Case study 1 of automotive control systems

13 Case study 2 of automotive control systems

14 Case study 3 of automotive control systems

15 Final Review

RIEFFM DA%  /Assessment Method
LAR—k 50%
BHEEER 50%
Mid-term Paper 50%
Final Examination 50%

Efl- BHRFZOAAE  /Preparation and Review

B LDEE /Remarks
BEAYK Z77AZ%H REZHREFIIEREZBBLTVIE,
Students are required to have knowledge about linear algebra,Laplace transform and state-variable model.
VVENF v U NR TEZERERA—ILINOZIAO—A, OBRGEHRBETHY), I—ABEBEEZBXT S,
As this course is one at joint graduate school in car electronics, course registered students have priority.

HUELASOXYE— [Message from the Instructor

COEXZBEL T, ADERMICEREZR > TLEETL,

| believe that this course will help students to be more interested in automotive technology.
F—J— R /Keywords

BERETIL. ABESHHS AT A

vehicle model, automotive control system
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OVLSIERET T =R IYEI-8YAT L4

(VLSI Design Methodology)

HEER $#K FEB/Goro SUZUKI / FEEBXA T 4 7 T¥5

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ |(VLSIERst ARl CR T © BT U Bl TSR 1515 T 2,
Fag O (VLSIERsAIEI SR T BFEWEVLET - kA - Wllifl A7 LDssst SICHT 2 2 L TE &,
B - Jig - /IR A (WLSTERSTAIEI CRT SFREBEHRL,. TR ERT C &0 TE 2,

=\ 85| =

M - B85 B O VLSIERSTHIEICRET 208 b, L W IE EMRET 288 % 0,
K@ R<E O:FHE A: prEhE ST
1, 1--ICRET 2FMESAFICEIT5E01L, Ba—200UF 1547w FEEIL TS, pal el

WA 2 — R AT LO—2ALAOSEE . BB EPEES A CBIT AR OMEFE I - 20hU T S L7 FTHEEIL TS0,

RENOPE /Course Description
EFEITEENETEEZARVOCTVDY, THERBRZBRIZIEELAFT—AVR—FXNELTEREROEW I ATALSINUBER TS hD, KE
BT, RALEVIRTFLAEZVWVAICLTOUAVFYT LA TIUXNTRZDIZOVTEB TS, MOSKT VD ARLARILTOEKEE
DFERD SHOH T, FAETEAVLEREBERBRFAFEETTERESY, BHO7OATI /OCZAVEEEICELS, RtLoBEORE
RETOMRRIIODVTEMND, DEFIRTOWR- RHEEETREICTIERABEZICHIZDENETEBREORSVTH D,

In the deep submicron area, it has been becoming very time consuming to implement system on silicon, because of large amount of transistors,
complicated function, high clock frequency, and difficulty of signal integrity preservation.Cutting edge system LSI design methodology is
introduced.

#HBIE [Textbooks

AR REPFE TS AT ALSIERETAPIL O0OF 4 ISBN4339007536
Goro Suzuki "System LSI Design Methodology" Corona Publishing ISBN4339007536

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

to be announced
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ENE FEEA e o=
oVLSIERET H £H AUEI-RYRFL
(VLSI Design Methodology)

BB WA /Class schedules and Contents

1 VLSIO 238

VLSI classification

2 MOS Tr O EE

MOS transistor

3 ®EtvO—

System LSI design flow

4 Verilog-HDL M £/
Verilog-HDL basics

5 Verilog-HDLZ%Z Al W\ Iz EI}& D 2R
Circuit description by Verilog-HDL
6 Verilog-HDLZ AW =T A RKR Y FOER
Test bench by Verilog-HDL

7 HEERREE

Functional verification

8 MEEH

Logic synthesis

9 EBREERAIVIHKI

Timing verification

10 (EHERRE

Low power design

1M LATIREE

Layout design

12 RANL AT N&EE

Post layout verification

13 TANBHILERE

ATPGS and DFT

14 |P(B R ARG

IP design
15FED
Wrap up
RIEFHE D HE  /Assessment Method
BKREER 100% Final Exam 100%

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks

FE2KE BH2KEZETS L,
2 hours study is required for preparation and review, respectively.

BHEN,SOAXYE— /Message from the Instructor

EEAE, BHRLBAEERRE L E/N\—RIITHRCEKRO D D FEFRRKA,

This course is highly recommended for the students who are interested in the state of the art in VLSI design.
F—7—R /Keywords

VLSIZ&5t 70— designflow Verilog-HDL  #AE#EE Functional verification

WEAM Logic synthesis BIEE XA I JHIE Timing verificaton FANBZ{LERET ATPGS DFT
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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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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

RIEFFM DA%  /Assessment Method
BEADSMEE 40%
LR—K 60%
Participation 40%
Report 60%

Efl- BHRFZOAAE  /Preparation and Review

O N OO WN =

©

B LDEE /Remarks
FHMCHTRIHBBEETIILIVX AL, EBERZG. BEBEHEEOES
Discrete structure and algorithms, integrated circuit design, and mathematical programming
FHICHEL
None
HUELASOXYE— [Message from the Instructor

BENBRERABREY -G, TORBIFHENELVAZTITVXACEZEDETRREEATVEY., PIOdVALEZEBIZIEE
HEZATHRLVWERBVET,

Modern design automation tools for VLS| designs are composed of traditional algorithms. We need to notice that such
algorithms are important even when we develop advanced design tools.

F—7—R /Keywords
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EMRAE
Oﬁﬂ&ébﬁﬁaiiE{tﬁﬁ AVEI—BYRTL

(Theory of Combinatorial Optimization)

BHER BB EE#/ Yasuhiro TAKASHIMA / B> AT LAITZERE (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ (MHAaShERE L AT SRR VB MR ST T 2.

Fag I O [AEHERECEHIEYLL - #liAe - Bl 2T LOEsHCICRT 22 8 TE A,
B - Jig - /IR il A [fASHhERE L AT SFREEERRL. TOEREERT Z LN TE .

Rl - BEE - BE IV O [MASHhERELI AT SAEEED, AL VEINERRET 2ESELY 2.

KRG B{ME O & A vOHE PO
51, 1 ICHId APHHEE S5 5IA8013, Ba—20H %25 A7y FERIL TS, HashemtR
O E 2 BUAF O AADRET. B LT TSI BRI ORI 1 20h 1)+ 15 L T TREIL T EE L,

RENOPE /Course Description
HAEOEREIEEER< CHLYMELERPETHIFEEERICOVIERTS , T4, RERIEonEVBEEZB< K4 EFE2
TOERNEAHEECEICERTD, TLT, BE¥ETEH , BBLEARZAVTHAELEREERBICHER L THR<, XEROIEBER
VEBTAMBEOHEEMEZYETE Ao, TOREOHELIORENTEZISZCETH D,

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.

HHRIE [Textbooks
HHICEL
None

SEEREEEEICIE 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) deals with programming exercises. Details are given in class.

RAEEMD H3E  /Assessment Method

BB ERES N (Participation) 20%
L 7R— I~ (Report) 80%

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks
B ERE , 2B EEEBL  BELTHBL L.

You should review and understand the issues of the discrete problem and data structure.

HUELASOXYE— [Message from the Instructor

EMBE
dAYE1—-22ATA

BECHLZMMIZCERMRCEVTEEREATHD. ABRTTOMALCOVTHERT D, &, REREHTENELVWEED

MUECOVWTEMBID L Z2EL,

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—J— R /Keywords
STEEME NP, ESTILIVXA

Time Complexity, NP, Approximation Algorithms
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- BFNE
R HREBEILERES IUEI-8YRATA

(Introduction to Nonlinear Programming)

BHER BT 8L/ Hiroshi MIYASHITA / B8 X7 1 7 T%#

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ (FRSEmE L SR T B RE U Bl ST 1SS T 2,
Fag O |FREERE LEGEYLET - #Bi2A - I 27 A0S SICRT A 2 e TE B,
B - Jig - /IR A |\ FRSTERE L SR FREBEERL,. TORRREERT JE0TE R,

=\ 85| =

BAL - B A O |IFSEREL T A AR, FL L T ERRT AEAE D o,
%© B{WE O ME L:THE : o
1, 1 CHITT AR5 HEHTH 1T AHAIT. BO— 200 a5 47y TEREIL TS, IFF B LR e
KO E 2 — B2 A7 AT 2RI, FIE & PR B B B ORSE RS 1 — 20 h |+ 25 Ay o TR TS,

RENOPE /Course Description
FEFHEEESABEO— 2 BFTHY IZICLBVTIELKOBAZE>TVET, ThRRVEBEEZEDTNEE , CO0EKSVTERER
REABUELLE, TENHTE  BRSEFKEF L TREBERC CEATERVESE | FRFHEANEDAET, 2EGALRAMLA
LNOFBRHEAELZNERZZZLET, ERNEFEEICNATIOBRTRERY ND)—IRBILPZIZ VD 18N L2BBHHENMEELSE
BLET, ABSOHER AR 1) EEHBELOERE Z3RALONBERME €, 2) TXHHTREREDNTINB V< 2/ OIS
EEOTILIVAXLAZEBRLUEADELSICTEETT,

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.

HRBE /Textbooks
BERERNEERS

Lecture materials given in the class

SEEREEFEEICIE Q) /References ( Available in the library: O )
D.P. Bertsekas: Nonlinear Programming, Athena Scientific, 1999.
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EMBE

o HRBIL B ® IAVE1-8YATFA

(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

Optimization over a convex set, Optimality conditions
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

RAESHM D H3E  /Assessment Method
RERH 2/ £50%

Two assignments Each 50%

O N OO WN =

ER- BRZBOANAE  /Preparation and Review

BiELDEE /Remarks
WD EBREARBZOERZEBLTVWBE
The mathematical prerequisites are linear algebra and advanced calculus.

HUELASOXYE— [Message from the Instructor
FEFRBILOFEZ2TORELNSERL , ThSZZHOMRTELN LTESSEEZHBELET,

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—7—R /Keywords
SERRFETEDE, #%0, B MBS, RBURN, U0 Y 1 RHEER, OFEZE, BESEL

nonlinear programming, constraints, objective function, optimality conditions, Lagrange multiplier theory, convex programming, discrete
optimization
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— . wrnA
— En=ls SE1—RIRF
OF —F T UV F ¥EXETaw JEITEYATA

(Advanced Computer Architecture)

BHER E B /Qing DONG/BHXAT 1 7 ILER

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ |7 —F7 0F vinst BT S EIRAER U P MEE SIS T S,
Fag O |\F—F 70 F veastEUEvLET - #liAA - Sl 27 LDsst SIGRT 2 2 2 TE &,
B - Jig - /IR AT —FTOTF st BT BHERREE L. TORBRRET LT D EATEL,

=\ 85| =

B0 - BEK - T O |7—%75F w85t TR 2A0MERD, $L L BAERRT 2HED O,
KO : B PHE O:PRE A: PrRRE A,
1, 1-~IT55T BFMESAHITHITHAE0IE, 81200 F25 47 FERILTREL, ST IT vEketR
MK 2 - 2UAF 42— ZLBIOSEIL BB & PHHEE 51T BRENOMEN B 120N Y %25 hvy J CHEEL T Ea L,

RENOPE /Course Description
BEE, AoE1—3 PATLARBLZOHAEFICRKBELTVS, COOAYEI—R JRATLAOKRTHZNA2O701Y Hid1970FR
MBEICHAREN TR, BELVESZEFTEL, ABETE. BETREB > TLV3EMHEYA/ VOO0 Y HBESTICXEVZATLD
BEGEICEIDHEEETS, £, BETRHRIVE1I—% JATAICHTIERE, SHELPEEEENLETTRAL, TEHPEREY
NDELBEEZFIZDE2>TVD, TZT, CORSIBEREBREIZDLOOTOY HERLEMHT D, FBREZHEITDILICRY, XA
o070t YyHOBREENL Y REEBITDOHEST, WEORVITOJTLZRRTZLEHORSA > M, EKEEENLSIORFHiTZ2Z
BIBEeNTED, FZERER. BFORA7O070vY: 7—FTIOF v ERVETREERZERIDEILLH D,
Computer systems are essential for current and future information society, and microprocessors are basic components in such computer
systems.This lecture explains the architecture and implementation of high-performance microprocessor systems in detail. In addition, other topics
such as low-power/low-energy computing, secure computing, and fault-tolerant computing are also discussed. Students can understand not only
the organization and trends of modern microprocessors, but also how to develop high-performance applications and how to design power
efficient LSls.

HHRIE [Textbooks
BICEAET. BEOOEERERMNT S,
None

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

OComputer Organization and Design, Revised Fourth Edition, Fourth Edition: The Hardware/Software Interface, David A.Patterson and Jonh
L.Hennessy.
OCoputer Architecture, Fifth Edition: A Quantitative Approach, John L.Hennessy and David A.Patterson.
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7 — SnEL A
o) 4?7‘f73F*’mzn aff
(Advanced Computer Architecture)

BB WA /Class schedules and Contents
1 E1—20omRibeToy /O
2MIPS7—FFOF v HHSNDRE
3OVE1—RICHT2EMEE
4 F—RZNADEE
5F—BZNADNA T T4 L&

6 F—XREFE/NY—K

7 EHEB T LALLM

8FvvIaXE

9F vV I1NHENHTELHE

10 RN >

MANL=D2 AT A

12 AHAS AT LDEER

13IILF7OYH

14INF7O0YY: ZYRD—9- NARODOBE
15 HEEETFTIETI /O0PKNL VR

1 Computer Abstractions and Technology

2 MIPS ISA Review

3 Arithmatic for Computers

4 Processor: Building a Datapath

5 Processor: Pipleline Datapath and Control

6 Data and Control Hazard

7 Parallelism via Instructions

8 Memory hierarchies; cache basics review

9 Improving cache performance, cache coherence

10 Virtual machine

11 Storage

12 Designing an I/O systems

13 Multiprocessor

14 GPUs; Network connected multi’s, network topologies
15 Performance models; technology trends and future directions

RABFTM DAL /Assessment Method
L 7R— K~/ Report100%
1L, 80% LD HEN S/ 1tis required to join the lectures more than 80%

ER- BRZBOANAE  /Preparation and Review

BiELDEE /Remarks
MATREREVYN, OJE1—% P—FFTIO0FVICEITHEBABEBL VB EHNEELL,
It is expected (not required) that students have knowledge of the basics of computer architecture.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords
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_ . _ ~ mmmaA
oVLSHE & R Hrsm AVE1I—RYRATA

(VLSI Signal Analysis)

HEER $#K FEB/Goro SUZUKI / FEEBXA T 4 7 T¥5

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ (SIS REITI R T © B U Bl ST IS8T 2,
Fag O (VSTESERITEGIEYLET - #Bi27 - Gl 27 AOisst CICRT 2 2 &8 T &,
B - Jig - /IR A (WSTESERITI CRAT SFREBEHRL,. TORREERT J &0 TE 2,

=\ 85| =

BAL - EAL - B O |WSI{EE 8 CRET 2 0% R0, HL LN EMET 28aE D 2,
W@ BB O:MBE A e ST,
%1, [T A2RHESASHC B T A4EHIT, BO— 200U +25 L7y FEEIL TS, 57 AVTER
MO 2 — 20 2T La— 2 LAOSEIT. B8 SRS S A CBIT AEENORMEN EE I — 20 H Ut 15 v o JTHEIL T< 2500,

RENOPE /Course Description
EFVLSINRE TR, E5EBE. VOARN =TI /AKX, BR/AX, EEABEL/AX, RROYT, REBREVDDZZTFILAVTIU
T 4 (signal integrity) Y FEICEELBBBER2>TVET, COZTFILNATIVFTAICEALT, BEZEESTIC. LAEBEICHENTSS
EETREICTDRAEBBEMEZVET, desigh crisis®breakthroughH M2 FICEHD &N TEET,

In the VLSI design, signal integrity that is signal delay, cross talk noise, power noise, substrate noise, reflection and so on,
has been critical issues. Leading edge high speed and high accurate signal integrity analysis techniques are introduced.
You can get several hints for breakthrough technology in the VLSI design crisis area.

#HBIE [Textbooks

AR HEPE TRFCEIBR ARAT APS L 3T HiMR#E ISBN 4320086418
Goro Suzuki, " Linear Circuit Analysis", Kyoritsu Publishing ISBN 4320086418

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
L.Pileggi et al. ”IC Interconnect Analysis” Kluwer Academic Publisher ISBN1402070756
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OVLSIE & MR

(VLSI Signal Analysis)

RESTE- WA  /Class schedules and Contents
1 2FNAVTIITA
Signal integrity
2 BEBREESTIAZHROEE (1)
Mathematics review (1)
3 BEBFLSTSAZRBROEE (2
Mathematics review (2)
4 EEROETFILE )
Circuit modeling (1)
5 EEOETFTIL (2
Circuit modeling (2)
6 EERHROTEM
Circuit stability
7 REBEHBOZEM
Circuit passivity
8 [ERE—XVKNZEME>ESHEN (1)
Circuit Moment (1)
9 [ERE—XDRNE/E> ZESHEIT (2
Circuit Moment (2)
10 explicit E=X> h- XY FUTICKDESENT (1)
explicit MOR (1)
11 explicit E=XU K~ IYFUIICKDESEN (2)
explicit MOR (2)
12 implicit E=X> K- IYFUTICRDESHENT (1)
implicit MOR (3)
13 implicit E—=X> K- XY FUTIZRDESHEN (2)
implicit MOR(4)
14 TBRIC & 2S5 #4T
Truncated Balanced Realization
15 F&H
Wrap up

RIEME D 5%  /Assessment Method

NFABN  Intermediate test 40%
HREHR Final test 60%

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks

TE22KRE- BH2REEITS L,
2 hours study is requirded for Preparation and Review, respectively.
BREBZ, BEHEER, EXEREETSIEFRLTHIE,

Prerequisites: linear algebra, linear control system, linear circuit theory

HYENSOXYHE— Message from the Instructor
LSIN— RO I FEFHCEKD H B FE FBIRNME,

This course is highly recommended for the students who are interested in VLSI design.

F—J— R /Keywords
2IFINATFI V)T A Signalintegrity EE#HEL  Model Order Reduction
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CEINE
TANBFILEET SV EEEPRPEA

(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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
K2 DEFELTZ D KREERDEER (Large Scale Integration, LSI) ICDWT, ZRNELLKBETRIAESH EZBITITDFRICOVWTEETESD
o ELVEIMEZMBETZERICE. LSI OFRFRBRYPLSIORERFOBYAHY . CCTRTISOBRY ORERBZICEI<HBNFEERETF
FEILDOWTRND, 512, BYZRDIPTVLSHEER, MHEMEZIFOLSIBERE I DV TERX, REDI1EEOEFHSKBLSI OF
EMEMEEEREBREMIOVTESRCENTES, EREER., LSIOTAME—2ERTIILIVALS REBFARIET LIV XL EER
L., BEZEROFBTFITEDETH D, /

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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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

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks

7% L /None
BAERER—AIEEZTEVET, BEPICEZTHEZTONOT, /—MEERABZEBLTTEL, /
Handouts are used in the class. It would be better to prepare notes and pens for memo and for exercises.

BYEEASOXYE— /Message from the Instructor
OL1ERSHEERICEATIFEEESCLET, RENEEERINMBISNET, 0L1ILAETZHAVOTRIGBETT S, SFEHKTLE
TEDEEEFEREICEELTHY ., BREKRVTT, /

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—7—R /Keywords
LSIOBEHFE, RETRRY) . 53N, ERETHREL/LSI Fault, Design Error, Reliability, Design Verification
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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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 )

HIMEX , #ARIE— #£F  "RAHER. | BRE , 1994%F , ¥3,700 .
AKX, BIRE #HF , TSERSATLABME, , OO 4, 20105F , ¥2,400 .
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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 =

Efl- BHRFZOAAE  /Preparation and Review

B LDEE /Remarks

BRE/—RNEHSHUHTATHELLZ L,

Students are required to read the lecture note in advance.

BHEFER  BEARE , BREY , STSALHR , HAHHEBEELTVRIXENHVET,

Students are required to have learned linear algebra, complex function, Laplace transform and classical control.
HUELASOXYE— [Message from the Instructor

HIHERITIER , BRER , F5EHR , BFHRER , RECBRIZIEKRVERTT, BEROFESSIHFEZHOLET,

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—"7— R /Keywords
BRAT L, REM , BEE , REFTH—/V, HiESHH

linear system, stability, pole assignment, state observer, optimal control
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HIARY T RNDIT

(Software for Embedded Systems)

BYEER

/Instructor

BIEER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

X B S t/Notice EFEETT,

B
/Credits

EMBE
dAYE1—-22ATA

L 3 / Susumu YAMAZAKI / 13RS AT LTER (19~ )

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

(ONNO)

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

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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EMBE

HIAKRY T RNOITT IoE1-82YATA

(Software for Embedded Systems)

REDOME /Course Description
AEETCRECHERERAXYTIRNIVITORRAFEZEFBELET. ARNROSATAR LED ®HLARRIBENF DV ES VT ILE
RAOAVR—RTT, AV T RIITHEOIY L AR ORS BEMBI AT LORBEORICEE>TVET,
COBETESILERLTVBON , RERTEAVSNB/N—RUITICEIDERNZRA LN SHENICEABEZRALTVSITOEA
TY, BMESRICENLTEOTHBIRBLL TVKERICH)ETH , EASTE , AN TRESBEMORZVFEESRZENEBIROS N
£,
This class introduces how to develop simple embedded software. The target system is a single-board microcomputer, which has Light Emitting
Diodes, pushed buttons and so on. It includes an essencial knowledge of embedded system development.
This class also regards reading reference materials and solving problems autonomously as important because it is strongly needed to learn not
only technology but also how to learn technology because a technology is evolved rapidly and becomes obsolescent.

[ 213 B 1Z (Course Objectives)]
1. 5o n-BEEERNESRL , BECNENA DV R—REN-BEEREOD/N\—RIVITHRN SBIBERAKIATALI , BEE N iz1-3#
HEEEOERARER/IETVYIRNIVITERTTEI REITDELL 2T, HEFRBRIXERIL—IIXFIEZESHALE S,
/ Given reference materials, a single-board microcomputer with between one and three types of hardware devices, and requirements specifications
of software that have between one and three functions, the student will generate rules and procedures for solving problems to design and
implement embedded software satisfying the specification in pairs with instructor support.
2 AR AT LNDERZHBETES,
/ The student will state the definition of an embedded system.
3. Koopman DIRIETBHEIAKS AT ADISHAEFHOSEHICOVTHIEHBEEZ SN D,
/ The student will generate explanations and examples of the typical application categories of embedded systems, proposed by Koopman.
4.ISONECH126 D MERMEDFA S |, BEENEBHRAZIATALHEEROSNIRERFEN END | BRIZEBEHELBICATOEETER
TED,
/ The student will generate explanations and reasons which quality attribute is the most required of a given embedded system, with his/her own
words.

[ZfR 55 & & O BE (Relationships to the Diploma Policy)]
I &03% - E#E (knowledge, comprehension)
SRRV RIITICHETRHEE ARSOEBRAREASOSETIHATE S, (FEEE14)
/ The student will state concepts and terminologies related embedded software in his/her own words. (Objective 1-4)

1. BeBE (skills)
ARV T ROUITOBERFE BEFRCEIDIFEAEZFICHTS. (FERE)

/ The student will learn development and management skills of embedded software. (Objective 1)

. B&- H@F- K3} (thinking, decision making, writing)

-HEENESRIARTCERLEFSHEZBINICHRATE S, (FIEBE1)

/ The student will solve problems by him/herself with reading reference materials and discussing problems in pair. (Objective 1)
SBASKEHRRBICOVT , EDRSBRENF ROShZIHHETES, (FEBRY)

/ The student will judge what quality is needed to given product. (Objective 4)

IV. By B8 RBE (interests, motivation to learn, attitude)

ARV TRIVITOBRMREEIAL ZRICEZXZBIEEF AT, (RIEEEY)

/ The student will always choose to think what design quality of embedded software is. (Objective 4)
SHRTHIEZLCDODASHEVCENB2LEBERIC, ACBRDPOTRE<KENEZHITAND L EZRIRT S, (FERE1)

/ The student will choose to investigate reference materials by him/herself rather than to ask somebody, if he/she has a question to develop
embedded software. (Objective 1)

HRBE /Textbooks
BERICEALET,

Textbooks will be distributed by the instructors.

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

o B.P. Douglass “Design Patterns for Embedded Systems in C: An Embedded Software Engineering Toolkit”. Newnes, 2010. ISBN 978-
1856177078

B¥StE - WA /Class schedules and Contents

014FELE|ERERXEYEBETOLY , REBEZEETHAHMNEVTT, BIROHAHAATOTF IV ACEFELTSEE L,
We plan to change the class schedules and contents in 2014, and will announce them at Guidance.

1. A4 A > A, BA /Guidance, Introduction

2. AR AT LDET ) >4 | Modeling for an Embedded System (Tutorial)

BHMARSATLADET Y HlESHEE / Modeling for an Embedded System (Exercise)

4. IA4DVR—REEAREFEROEE , BRREOHEE / Tutorial for a Single-Board Microcomputer and Basic Electronic Circuit, Building
Development Environment

5 BERTOJZZ2T (1) BAF/INA AOEZK LED %#4T § / Simple Programming Exercise (1) Basic Output Devices: turn on/off an LED
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\ EMRAE
HIARY T NDIT AYE1-8Y AT A

(Software for Embedded Systems)

RESTE- WA  /Class schedules and Contents
6. BEBRTOVSZIQ2) ABTFNAADER R4 v F & / Simple Programming Exercise (2) Basic Input Devices: read a switch
7. 5RETEE (1) #eE , BiE , 52 FVOERET / Design Exercise (1) Function, Structure and Behavior
8. XA X —&E|V)iAd / Timer and Interruption
9.RETEB Q V7 MVITHROEZF ERED L A = / Design Exercise (2) Software Component
10. ARESZ (1) V7 D 7 EmZEHES — 110 7)1 A RZ 4]\ / Development Exercise (1) I/O Device Driver
M. BARES 2 VI NV IT7BRZENED ~ X4 EEIV Ak / Development Exercise (2) Timer and Interruption
12. FREY (3) SmEHAK S S / Development Exercise (3) Compose Components
13. FRET 4) SAZREORR ~ B4 / Development Exercise (4) Practical Application
14. £¥& & / Summary
15. &V IR V) / Reflection

BRIEFHB D A% /Assessment Method
[EEBED & ORESTM]
ZE B Z1: JEGRE (Exercise) : 40%
23E B 4Z2: 8 (Examination) : 10%
23 B #23: 55% (Examination) : 10%
23 B #24: 55 (Examination) : 10%

[ZoitoHEER]
BB REA DS (Class Participation): 30%

Epi- E%ZBOANAE  /Preparation and Review

BELDEE /Remarks
RETRUMLICKDEFU YV ECERICLDTAOISIVIDEANMBETT, UMLEFU T ECERB7OVII VT 2L<KEBLTHVT
<EZEW,
Skills of review modeling in UML and programming in the C language are required in this class.
RETRUMLICKDEF UV ECERICKDTOIVSIVIDEANBETT, UMLEF U THEAIC OV TR EISIFENY 7 NI T FE&ET
WE CER7OVZIVIBACIODVTREBIFENHEMETIZZBL VB ENERTLVTT, chSsORBZZELTLVEWEEIC
&, BERBIICHBIETOOT , BEHBICERLTIEZL,
This class requires skills of modeling in UML and programming in the C language. The student is expected to have taken a course in modeling in
UML (Software Design for undergraduates) and programming in the C language (Programming Laboratory I). Contact the instructor if the student
has not taken these courses, to take supplementary lessons before starting this course.

HYENSOXYE— Message from the Instructor

CORETIFBAEME L THAKAS AT LARARERNEESHEMEEZBELTVE T, HA#EMZEL T, RELTHAKS ATLAZHRRT
BERFESVWSZEBONZRZATVWERL &S,

This class invites a special lecturer, who is a professional engineer and has much experience on embedded system development. Let’s learn how
embedded software is developed through him!

CCICEEENHVEVG , WD 7 O http://zacky-sel.blogspot.jp ICEWTWET, T OHRATHTLEET L,

F—— R /Keywords
HRAKSAT L, HBAKYTRNIIT YT ITT7 TFIL, @8, &, 2K, 7075327, UML
embedded system, embedded software, software modeling, software quality, software design, software implementation, programming, UML
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(Software Verification)

HYER BEK FIR

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

X B S t/Notice EFEETT,

EFRTIFSNS MFEUES A IC BT &5 (FEMETRICHISHITEEED | . FIEEE

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

V7 YT 7RISR
(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.

-RENBERAFETHS , TEFIIREETOTSLRIELC VT, BEANEHEZRAVTHATES .

The learner will explain model checking and program verification which are typical formal methods using examples in his/her own words.

-ERFERPYVIRNVITTARNZECHORERIBEEETIRE: TOVFLRIAEDEVNIHATES .

The learner will explain difference between model checking, program verification and 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.
-FloydZAVT , MBOJO—Fr— O ELMERTITES

The learner will verify the correctness of small examples of flowchart programs using a Floyd method.
-HoareBEZRAVWT , MIEOTOTSLADPA ELHMEERIITES .

The learner will verify the partial correctness of small examples of imperative programs using Hoare logic.

3. B&- ¥#F- KRB} (Thinking, Decision Making and Writing):
VI7RIJITORIICETZREEZBRTZELZFICF/TS .
The learner will acquire skills to solve problems on software verification.

-EBOYVATAERRFEEAV AR T ZBOMBEAPRAICOVT , ERTED .
The learner will state problems and advantages of formal methods in applying them into practical systems in his/her own words.
-0 FERARME KB SBEHMTES |

The learner will judge and coordinate model checking, software verification and other software assurance technologies.

4. B B RBE (Interests, Motivation to Learn and Attitude):
VIRNJITORIEICETZHLLVENZBELET IOCHEREREZECATS .
The learner will acquire fundamental knowledge and skills to continue spending efforts to learn new technologies on software verification.

-COBRETREALABOREZMORERILOY - OBB/ICTSATES .
The learner will apply knowledge and skills, which are learned in this course, to learn other software assurance tools.

HRBE /Textbooks
4% (2L . /None

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

OGerard J. Holzmann: The Spin Model Checker: Primer and Reference Manual, Addison-Wesley, ISBN: 0321228626
ME : 7OJ 5 LRI , I HAR , ISBN: 4320026586

BB WA /Class schedules and Contents
ARREVOEFILLEREBBETIL
CIEREME - T HFEEME
CETFIILBREOBRE

M T7ORAOEFIT [HE1TEIME]
7O AOEFIE2 [1HFAEEE]
LTy ROY U E#TH

B —RNY N EBERE

AT BT L)X LORKREE
X709 5 LAOREE
0.70—F ¥ — N OREE ( Floydi® )

RN

= O oo NO O~ WN
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EMBE

V7 YT 7RISR
(Software Verification)

BB WA /Class schedules and Contents
1. EYMEFLEME
12. FRE 7OV T LOREE (K—THE )
13. KREESRHERR
14. BBREFRFE 7O LEE
15. LA R— MNERR

. State transition model and modeling behavior

. Non-determinism, determinism and collaborative behavior
. Overview of model checking

. Modeling concurrent process | [concurrent behavior]

. Modeling concurrent process Il [collaborative behavior]
. Deadlock and progress

. Property automata and temporal logic

. Verification of concurrent and distributed algorithms

9. Verification of concurrent programs

10. Verification of flowcharts(Floyd method)

11. Correctness and termination

12. Verification of imperial programs (Hoare logic)

13. Verification condition generation

14. Weakest pre-conditions and program derivation

15. Report preparation

RIEFHE D HE  /Assessment Method
EE 50% , LAR—KN 50%
Exercises 50%, Reports 50%

O ~NOoO O WN =

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
%L / None

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
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N7 NI T IE8Em AVEI—8Y AT A

(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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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
£DGE; - FEAF I @ (VI RO TIFICHET S - RS OEE TR OER THIAT 2 Z &M TE 5,
HrRe I O VIR TIFICHET S FEw DISD0 T, BRI TICHATIRET 22 &TE L,
[ il O g’_;é 2;\?;?25&5@'% UH—F - DI 2F 5 LRIMBICE T, @YGEHE - EREiTL . BRETRER
R - BER - RBE I\ O | BS0BG - BEICEDNT, V20 FIFICHET 2R RELRET AREERICHITE,
%@: gi(ﬁﬁﬁ C:FR A JPTEFB&E = - . V2R T IR
1, I-ICHET PR AHICEITL8EN13, Ba-20h U Fa 5Ly FEEIL TS,

SR TEERLAOTEIL, FE EFIHES AHITH13 BIN0MEEEE I- 200 U F25 L7y I TRRL (<L,
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EMBE
dAYE1—-22ATA

#

V7 NDJITFT IR

(Software Engineering)

REDOME /Course Description

VYI7RIIT7IZER VI MNIITRROEBEREEROMEOHEEZREEL LABERTT, EBOVINIITRRETRIOTISIDIET
THRLERIBEEETVET, CORETR , VIRMNIVITHRBIEORISICITONTVR A BBELET,

REBREEEBNE , BN BENICRSERDIENZEBIIOTDENf XD EFERA, CORETH , VI NIJITIZEZESZEEEL
T, EERHN BENBRVETHEZEBLET., BNESRCELLTZOTHABRERBELL TVERICHYETH , A5, Hilitlk
BLEMODBCFEZSENBIRHSINET, COBRBISESHVICRIDIETLES,

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.

[Z0iZ B 4Z (Course Objectives)]
1. BERSNEVYI7RNIIT7IZFEERNEY V20T, HEBEHRNEDH T Z2/ENS , BPOEETENZLRTES,
/ 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.

25A5NEVYT7RIIFTIZFRERNEY JICOVWT , BGOSETUY—FIIVI a2V ERRTES,
/ Given a topic related to software engineering, the student will generate research questions on the topic by writing in his/her own words.

JEERAE20VH—FOIvavioVT , HEOHHEBSENS  BMALAEL TS LE T2 a v eHBHiREETRTE S,
/ The student will generate presentations and introductions for the research questions of Objective 2 with supporting by the instructor.

[ZfR 55 & & O BIE (Relationships to the Diploma Policy)]
I &03%- E#E (knowledge, comprehension)
SYT7RNOITIZEEOHS ARSOERAREEIOSTETHHATES., (FEBE,I)
/ The student will generate a description of basic knowledge including concept and terminology related to software engineering, in his/her own
words. (Objective 1&3)

II. $BE (skills)
SVT7RIITIFBEENEY VICOVWT , ARUTEFETRAETE S, (FIEBHE,3)
/ The student will adopt a systematic method to research on topics related to software engineering. (Objective 1&3)

. B&- F#F- &KIE (thinking, decision making, writing)

SV RNIJITIZBEEOUY—FOIVvI a2 (BE)ZMBICITS NS, (FIEEE2)

/ The student will generate independently research questions (or problems) related to software engineering. (Objective 2)
- FROMEOBREICOVTRETE S, (FEEE, 3)

/ The student will adopt a suitable method to research on solutions of the problems. (Objective 1&3)
-EROBRECOVTHIOTETREATES, (FEBR1,3)

/ The student will generate description on the solutions in his/her own words. (Objective 1&3)

IV. By B8 RBE (interests, motivation to learn, attitude)
-ESOBEL BRICESVIREZRELAEIZEEZSICOTS. (FIERE23)
/ The student will choose to raise and investigate research questions, based on his/her own interests and motivation to learn. (Objective 2&3)

HHRIE [Textbooks

e

ERYIRNIITIVZZFII-YTRNIIT7O7TY23FN0OLOOERAZBE OD v— TLAIVE BRER L ER ARBIERR
#

Software Engineering: A Practitioner’s Approach. Roger Pressman. McGraw-Hill.

ZEREEHEEICE O) [References ( Available in the library: O )
FTERSEEEZRBLET, FEOEKICHUTERERCEBNLET,

This section shows some major references. According to students’ interests, other references will be introduced to class.

OVI7RIITIR-BHRERK > Y- O—L2A FU—FH—FHWARHERETY>Y - IF175—232 ()
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 NIITRHE2010HKR 752 F—EAE MER KR 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¥SE- WA /Class schedules and Contents
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EMBE
dAYE1—-22ATA

#

V7 NDJITFT IR

(Software Engineering)

B¥EtE- WA /Class schedules and Contents
5@, V7NV ITHARBROZVEZLEOEDHN . BENERVFVERETZCEEET, 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.

BREL2HBEHTT

This class consists of two parts.

Part | (BEEMZE / Learning of the Overview)
1.74 2> A, Bk / Guidance, Introduction
2,779 2 X > % | Programming

3.5%%t / Design

4. ERFE % / Requirements Engineering

5.V 7 R TTF7 T AN [ Software Testing

6.7'0+ & / Process

7.7702 T 7 b~ [ Project

Part Il (R AR —3% 3% / Poster Presentations)

8.7 ZEEtE / Research Planning

9. 7’LE>F7—2 3 4R | Writing Presentation
10. RA X —3 3 / Poster Session

1. 77LE>F7—2 3 2 %# | Refining Presentation
12. RAZ—3FK(H) | Poster Session (Retry)

13. MR R O RS DR / Writing Research Report
14. TR R O #E R O 4R / Refine Research Report
15. &) A & V) | Reflection

BAEFIM D A5 3E  /Assessment Method
[ZZEBEZ & O R & / Assessment for Each Course Objectivel

FEAELSNEY VOBENERL L A— N (Part| DEiB): 30%
HERE2 SREYIOUS—F oI Y3 T OBMETRL 2L K— N(Part | OEB): 20%

EEBZE3: FTRNEET: 50%
SUY—Fo Iy ar OFRE(E)
SUH—=FOIv2a Il oVWTHABEL ERAZ—RKRK(2E)
-RAR—RRTOHRE S A X 2 ELKR— N2E)
S)H—FOIvIarOMERROBHRELARL L KR—2E)
-BELSEEASYNZ O ELAR—NE)
-FARAY I IAUAOEBHSM

Objective 1, 30%

- Reports, every week in Part |. Each describes a summary of the topic of the week.

Objective 2, 20%

- Reports, every week in Part I. Each describes one or more research questions of the topic and their motivation.
Objective 3, 50%

- A report. It describes a plan to research a research topic that is selected in the questions of Objective 2;
- Twice poster presentations. They describe the investigation on the research question;

- Twice reports. Each describes reflection of the discussion of each presentation;

- Twice reports. They describe an article of an introduction to the research result of the question; and

- A report. It describes reflection of this course.

- Class participation in discussion.

Efl- BRFZOAAE /Preparation and Review

BiEEDEE /Remarks
-TO0ZEVIBEOVIRNVITHRELERRBI 2D , FEMELALEOTOS IV RNEBHE T EBBIHDI L EFRELTVET,
EES5ERBBEVESICHBEELETOT , FHABREDIHICEYHMEBICHRL T EEL,
-BERICAABICELDTLEY) T3 ETVET, KDEZARBEINBVBESICE , FHNMBEIENICEEHEICHKL TS EE L,
-ZAPREBEPORILEGTTELSFE: EEESKTOIVENfHVET, LEL , BEREDKSHFE- EFEINENICOVTR , #HE
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EMBE
dAYE1—-22ATA

#

V7 NDJITFT IR

(Software Engineering)

B LEDEE /Remarks
DNHABZ D ABSTICEEFRICHARLET,

- 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.

HEEANSOXYE— /Message from the Instructor

2013FEIC "RERE, EVSHULWRERAZAIIER AND , REBVZ1-—TFIELELL, 204FERCNFEAMTRELZTZTFET
el

RERETVS "R, 3, REERNFBORIAERETHDICLZELET, BEORETE , RESHPCAREZRNL , RAZEB T
FABEOEEZTVET, LAL , RERETR , IRRRZEEEM TTFERBTCERETILEVET, ADYICHBLZEN —ELLT
PEREREEENETAL T, BABEERSTIL—TD—OREBINTRZ 7+ O0—T Y TREETVET, 55T, TSBIRED
FEMROMLEZE>TVET,

CORETE , BHHEBORFOVINIVITIZOHBERERMRAORREZE TR , REREZMAILTLIDLTHYANTVET, COR
EOFFHCHE>TREEELBRR , KYEBLIEBYETH , YT RIVITIZILHIZZE0ERNEEVICR > LRVEFOTOLAZE
EIRIETT, chERLTDCETREENFELELREASTONTHEBZARMETBTEDCEEZH>TVET YT NI T T HHEEM
DELHFRRICHRBUELTILESOT , BICHBREZBBTER LT TREFT2TY, ARDOBB/OLNEZTNENZEZSBEN HBDTY,

CCICEEENHVHBAREWNG , WiFE O 7O http://zacky-sel.blogspotjp ICEWTWVWE T, HUOHRATHTLIEEL,

We have renewed this class in 2013, including adoption of the flipped classroom approach, and plan to improve it.

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.

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://zacky-sel.blogspot.jp

F—— R /Keywords
VYI7KRIIFIH VIRNIITRE, 7O75327  FEt, BREAR , V7NV ITTAN , VIRNIIT7O0RARAEFIL , VY7 KIIT
ZA7H40)0 , 7O IO NE, 7O 1 NEE
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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_ EMRAE
oFHRISAIE AVEI—BYRTL

(Sensor Systems Engineering)

BHER MK B/ 1samu MATSUNAMI / B3R X 5« 7 T8

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance 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 @ [FTRICAIF SR T SRR U BF T E1ZiI5T 5.
Frag i O FTACAIFREEYLED - fida - Gl 27 LOFRETICERT & 2 & TE S,
BE . - &R il A FTAIGAIFI ST 28R kL. TORAET T & TE A,
R - EEN - BEE Ity O FTAIGAIF CRET 2308 RO, WL LR ERET 28T L D,

#@: B BhE O:FBE 4 prigE —
# 1, [-ICHET DRSS AMICHITHEE0IE, B -0 Fa5 L7y TERIL TL RS, Bl AL

HEETFHEALAOFL . BB PR A CBITEENORENFE 21— AN a5 L TTHEEL TS,

BENOME /Course Description
EFOELVEMOESRESIC—BREBVEEOHAZERL TV . KBZTRTABAIZORS , SEL YOBEEBERV (VR
—7I-RFR, GEREBEZCODVTERTZ I ZFEARE TS  BILARLD—ORIEVWTRE: ZO0RRKEESYHBRAED HE
(L=, L=HL—4  , RABRAIXT | 2L BEEVY ) ZAVTHRRNEEZTEZEDS .
In recent years, significant technical advances are in need of a highly accurate 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 sensors, radar, laser radar, infrared camera, optical sensor and imaging sensor, which play a central role in intelligent car and robot.

#HHKIE [Textbooks
- ND—RA NEBRER

Privately Power-Point presentation materials

CHBE KL 5L, BERFEER, TORY MDD DT HEEG FERE) . FA—LA%, 2007F, ¥2,625

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
- BEE IR EZ. 1, "I VIAP-EUYOLLKAETOEBRERIANBEREL,SDODAD! 4 . F—At, 2007F, ¥3,360
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_ EMRAE
oFHRISAIE AVEI—BYRTL

(Sensor Systems Engineering)

RESTE- WA  /Class schedules and Contents
F1E: HASAIZOHE
Concept of applied measurement engineering
B2E : EVHROBRRTERFLIN
Elements of sensor system and technology
F3E: FEEVHOBBECBERTAIVR—TI—-ZAFKX (L—X)
Function, structure and interface of radar
B4l FEEVHOBECBERFIVR—TI—ZAFX (L—HL—H)
Function, structure and interface of laser radar
Fo5E: FEEVYOBBEBERTA I E—TI—RAFR (FIMEAXT)
Function, structure and interface of infrared camera
BoE: FEEVHOBELBERTAVZ—TI—AFRK (BREVY)
Function, structure and interface of imaging sensor
B7E: MATLABEE 1 ( MES#HW)
MATLAB practice 1 (Noise analysis)
%8 [E : MATLABEE 2 ( PIDHI# )
MATLAB practice 2 (PID control)
# oM : MATLABEE 3 ( RAHIM )
MATLAB practice 3 (Modern control)
£10E : FHHERR1 (VI 2—T7I—R)
Measurement experiment 1 (Sensor interface)
F118: FHARR2 (L—F 0% )
Measurement experiment 2 (Control of radar)
#1120 : FHAIRER3 (FRARAXSOHIE )
Measurement experiment 3 (Control of infrared camera)
#13E : FHAIRR4 (BERETOHE )
Measurement experiment 4 (Control of imaging sensor)
£140: FHARERS (ESURA , aF&A )
Measurement experiment 5 (Obstacle detection and white line detection)
#1158  EERVEROKIL

Summary of practices and experiments

RIEFFM DA%  /Assessment Method
L 7R— NEREES0% . HAKREBR50%
Report 50%, Examination 50%

EH- ERFEBEOHAZAR /Preparation and Review

B LDEE /Remarks
- MATLABOERM ZMBESAANRRUFCERTOIZ IV OAREZBHICIMETS L .
Basic knowledge about MATLAB and C programming skills should be obtained in advance.

- BRERTTEETRC L .

Students are required to read all assigned articles prior to the class.

c2BREOHEEN B VWERKRABROZBRAT
10 classes (2/3) presence at least required.

BHEHN,SOAYE— /Message from the Instructor
BENZRESD .

This class will seek the active participation of students.

F—"— R /Keywords
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1ERIFRR B

o4F Bl ffF 35 EHRTYER

(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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HNRER [%8] BE- XF4T7HREBEI-R

/Department

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 @ | ST, gL L TOESIERTEEST 2.
Fag @ |BFFTHRE S ST, FIREC SRR E i ¥ A SRARFREEN PRI 5RER SH T ARIRERRARENERT &,
B - Jig - /IR @ |BFFTHRE C ST HREEEIRNRL. TORAREEERL THEIEL. WRREREITI 40T 2,

=\ 85| =

Rl - BEE - BE @ |&E IR IR0E - PR D o TR CRAT SRRBERRAL . fImItBRT 2 2 e TE %,
WS ME O:REE A PriE FERIERTE |
1, D lCHEd 2R RS AFICHITAEENIE. Ba—200UFa 347w FRHEEIL TS, ) i

BOR1E - A T 4 FAIED-RLIAOEL L. HE CFuESBHICBIT A NOMEEE - 20 UL 2 F L TTHERL TS,

RENOPE /Course Description
MREBHEEG. ZEOMEFECHULBIMET —XZREL. TORMERICEATLERE, R, MREEETS,

Students set theme for major thesis and conduct research in order to achieve the objective of their thesis under academic supervisor.

HHRIE [Textbooks
EMREERBNEET S,
To be announced in class
SEEREEREICE O) [References ( Available in the library: O )
EMREERBNEET S,
To be announced in class
RESTE - WA /Class schedules and Contents
Z2EOWRFREICKHLUT, BERET .
To be determined considering the research subject and its progress.
RIEFHM D 5%  /Assessment Method
HEADEY) B 40%
RREIFK 30%
HRAR 30%
Extent of effort 40%

Mid-term presentation 30%
Research result 30%

EH- ERFEBEOHAZAR /Preparation and Review

B LDEE /Remarks
MREBHEOEEOE L, BEOEERROAEZTD.
Under the guidance of the advisor, the students survey past to present researches relating to the research subject.
BOOMARBEERRTDCET, AN CIETEED D, ARBRRFESVSETRICIDNZESEETERAD CENVE
The students are required to do research considering the difference between their researches and previous ones and
where the research result is useful.

BYEEASOXYE— /Message from the Instructor
MEOER. NEJWH. BEZTHICERLLLT, BESOEREEZEN LT, RENICHET—TLCERYBEATEL L,

Understanding the background, position and purpose of the research subject, students are required to attack them using
advanced and creative approach.
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o4F Bl ffF 35 EHRTYER

(Special Research 1)

F—J— R /Keywords

123/ 124



1ERIFRR B

o4& Bl #F 3% EET2ER

(Special Research II)

HEER F I8 EH E/Research Advisor

/Instructor

BIBER B 28 {1 5 BE RERRE Rk £E A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HNRER [%8] BE- XF4T7HREBEI-R

/Department

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 @ | ST, gL L TOESIERTEEST 2.
Fag @ |BFFTHRE S ST, FIREC SRR E i ¥ A SRARFREEN PRI 5RER SH T ARIRERRARENERT &,
B - Jig - /IR @ |BFFTHRE C ST HREEEIRNRL. TORAREEERL THEIEL. WRREREITI 40T 2,

=\ 85| =

Rl - BEE - BE @ |&E IR IR0E - PR D o TR CRAT SRRBERRAL . fImItBRT 2 2 e TE %,
WS ME O:REE A PriE VSRR T
1, D lCHEd 2R RS AFICHITAEENIE. Ba—200UFa 347w FRHEEIL TS, ) i

BOR1E - A T 4 FAIED-RLIAOEL L. HE CFuESBHICBIT A NOMEEE - 20 UL 2 F L TTHERL TS,

RENOPE /Course Description
MREEHER -G EIAREEREIC L P EENEEIAET—NICA T -HREEEZTS,

Students conduct research in order to achieve the objective of their interdisciplinary thesis under academic supervisor or
Co-supervisor.

HRIE [Textbooks
EMREERBNEET S,
To be announced in class
SEEREEREICE O) [References ( Available in the library: O )
EMREERBNEET S,
To be announced in class
RESTE - WA /Class schedules and Contents
Z2EOWRFREICKHLUT, BERET .
To be determined considering the research subject of the student and its progress.
RIEFHM D 5%  /Assessment Method

HEADEY) B 40%
RREIFK 30%

HRAR 30%

Extent of effort 40%
Mid-term presentation 30%
Research result 30%

EH- ERFEBEOHAZAR /Preparation and Review

B LDEE /Remarks
MREBHEOEEOE L, BEOEERROAEZTD.
Under the guidance of the advisor, the students survey past to present researches relating to the research subject.
BOOMARBEERRTDCET, AN CIETEED D, ARBRRFESVSETRICIDNZESEETERAD CENVE
The students are required to do research considering the difference between their researches and previous ones and
where the research result is useful.

BYEEASOXYE— /Message from the Instructor
MEOER. NEJWH. BEZTHICERLLLT, BESOEREEZEN LT, RENICHET—TLCERYBEATEL L,

Understanding the background, position and purpose of the research subject, students are required to attack them using
advanced and creative approach.
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(Special Research II)

F—J— R /Keywords
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