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oF J KA EEH w5 2

(Nanotechnology)

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

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O O O O O

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

REDOBE /Course Description

F/FO0/00—@, BYDEZFOBDTERLCBARTELDNDOH D, ABXTR., 7/ 77 /O0—0EEL SOT77O0—F 2R3, b~
EYOVANBEERLCBEEZEDD N, TOKAZTSLOOERNERNZICEAL THBAEZITS. £, HEMNIORKRNISAFIELTO
YEEFNAAREDERPRESHAOBH, €512, FEBLERBER . SHBEETHEINAVOZB{ILFICEALTOBHREES BV, RZE
Biffetes, EPFRABLEICODVWTEERTS,

Nanotechnology is rather new term, but it has rapidly spread into the world and gradually come into our daily life. In this
class, we will approach nanotechnology from their application side. We will pickup various applications, as well as
scientific back ground of those applications. Especially, we will introduce and discuss about application of
nanotechnologies on the semiconductor devices, car industry, environments, and micro-space chemistry.

#HHKIE [Textbooks
ERZEmHTS
Will be distributed at the class.

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

30
N/A

RE¥SE- WA /Class schedules and Contents

1 BEA&F/FTo/0O00—

2 WROBE  FI/FIALAZITTA4T

3 ¥EEkEZZEF/TFO/O0D—

4 FEHKHMECORRETF/ILOINOZIA
5 F/RBEOEE . SO-TE@EBHE

6 FT/REDH

7 B® BELF/FTO/AC—(EF. XFNAR)
8 #BE BEFEcF/Fo/00—

9 RE- IXILF—C&F/FTo/O00—

10 Y470 F/{LEER

11 X490V T I E—ORFTEER

12 LEADKA : 2FADKA

13 {LZEADOBHA : 8 RISERE

14 NAFANDISH

15 F&H

. Nanotechnology in daily life

. Nanotechnology and world: Nanotechnology Initiative

. Nanotechnology and semiconductors

. Miniaturelization of semiconductors and nanoelectronics
. Observation of nanostructures: Prove microscopes

. Nanostate analysis

. Information technology and nanotechnology(electronical and optical devices)
. Nanotechnology and health and medicals

9. Nanotechnology and enviroments

10. Introduction to micro-space chemistry

11. Designing and fabrication of microreactors

12. Chemical applicaition of microreactors: sencing

13. Chemical application of microreactors: production

14. Biological application of microreactors

15. Summary

O ~NOoO O WN =

1/ 69
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oF J KA EEH w5 2

(Nanotechnology)

RIEME D 5%  /Assessment Method
LAR—bN 70%
&K 30%
Report 70%
Presentation 30%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
BETE., BEANSIMEY JRICOVTOBBEEHRBETIN, SFEY VAR TNICEEL LRE BEMiBECODVTEEREN TETAN,
RK TAANYIIVIRIHRNEHAT S,
Class time will be used for (1)introduction of each topic by the lecturers, and (2) presentation and discussion based on the
investigation made by student(s). Student(s) will be assigned to investigate the topics related in the lectures for next
class time.

BEEDEE /Remarks

BEEFIICATERELECERCELTHAVEDES
Inquire directly of the instructor about the class before registration.

HUELASOXYE— [Message from the Instructor
RETRELBET—NIEDOVT, ZELSOBEBHESMN- REERDD,
In the class time, we expect student active discussions.

F—J— R /Keywords

1/ 69
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= P =A =32} =-h
OBV T F W RS 2T AWK
(Advanced Solid Waste Management Engineering)
HYER BER FE{T / Takayuki SHIMAOKA / SEE EhiEED
/Instructor
BIBER B 28 {1 5 125 RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
/Year of School Entrance O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

EHREENEPLETIERYLEICAL, B—I2, FHOEE IZEREBNT S, E=IC.
WL, COFICE, HIENSRNFELEEND . HEBGRE. IFNEBR, BRFNRER, L. HREL L TERAOREEEICE

WHECBICSECREYIFOABN—REFICOHZETHD,

BROREAOSAICELTEUZHEEE

In this course, firstly, state of the art scientific and engineering theories for waste disposal mainly dealing with solid waste are introduced.
Secondly, various problems occuring while applying these theories to real cases are discussed. This discussion includes institutional
considerations. Through this course, students will master essential knowledge for tackling environmental problems in the world as engineering

practicians, political practicians or researchers.

HBE /Textbooks
BITEELEL,
There is no specification.

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

BITEELEL,
There is no specification.

RE¥LTE- WA /Class schedules and Contents

1. BEYLE- BRFTBEOERSRE 1
. REYPLE. BRATEOERCRE 2
. REYIRETEOEHR & RE 1
REYDREFTEOEREFHE 2
ERYPELEOEREFE 1
EEYFBLEOERERE 2
. BEYOVT AU EFRE
.Ei%wu#%?nt%éz
9. EEWEKLS DER
10. BRI ZHERLS Oﬂﬁz
M ERYRERLD DER 3
12. ERY B O IS
13.ERYFHEL D DRE ( BKME )
14 ERYRERLD ORE (HIER )
15.8ED
1. Theory and task of solid waste management and material recycle 1
. Theory and task of solid waste management and material recycle 2
. Theory and task of collection planning of solid waste 1
Theory and task of collection planning of solid waste 2
Theory and task of intermediate treatment of solid waste 1
Theory and task of intermediate treatment of solid waste 2
. Recycling of solid waste and the matter of policy 1
. Recycling of solid waste and the matter of policy 2
9. Theory of solid waste disposal 1
10.Theory of solid waste disposal 2
11.Theory of solid waste disposal 3
12.Regional characteristics of solid waste disposal
13.Task of solid waste disposal: technical side
14.Task of solid waste disposal: system side
15.Review and summary

RAESHM D H3%  /Assessment Method
LAR—KN 40%
TAN 60%
Report 40%
Exam 60%

©O~NO O WN

©O~NO O WN

2/ 69
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(Advanced Solid Waste Management Engineering)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
FICHEELEL,
There is no specification.

Bi&LDEE /Remarks
XEZEL. REFEBETHD. FRA, HBFEFHEETH B,

This course opens every other year and is taught in English.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

2/ 69
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(Special Lecture on Heat Power Systems)

BHER £ B# / Masaaki IZUMI / W AT LATER (19~ ), FW TR / Sadami YOSHIYAMA / ##> A5 A
/Instructor TER(19~)
HLE ¥ — /Koichi INOUE / > AT ATZER (19~ )
BIBFER By 284y 28 2% H RERE EE A"
/Year /Credits /Semester /Class Format /Class
WRAZEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
/Year of School Entrance O O O O O
HRER [BR] RECZETOLAT A RENA A ATATD—RA, REERATAD—RA, BB ATLAO—R &
/Department EFHA VIR, BE XTFA4T7REI—-R, AVE1—Z2ATALAO—A

RENOPE /Course Description
HABHS AT LARTERE N AT AICODVTORENZNE SN S DMEERBITEZRBH TS,
HARABHZATATRE , Y M= A IILXTF A —EILT A VI EZERE L EARBEORRBERICOVTHER TS . 8EQLEEEHEY
DIEREMEL T, BEITEENBHCCIREXPPCCIREICDVWTESERTS .
ERBOATATE , Z0F AL EREERY A OILELT , REBOY A VI EDEVEREFAL , BWFRES|IZETHF TV REREZF2XAIMF
HEAVTHSHILTD, Bl , - IRL—2a3a0REEBIT AN BEOTRICODVWTEEZET D,
ABRETRARBOS ATLARVRERB A ATLOMEZRNZNICHBNIDNERIIDHB2BEETS,

Analyzing techniques of thermal performance on systems of gas and steam power are lectured.
In gas power system the combustion phenomena in internal combustion engines based on Otto cycle or Diesel cycle is
introduced.HCCI combustion and PCCI combustion which are key technologies for improvement of thermal efficiency and reduction of exhaust

emissions are focused.

In steam power system, differences between Rankin cycle and real cycle are lectured and methods for reduction of the thermal efficiency are
discussed with the second law of thermodynamics.Moreover application of co-generation system and combined power cycle is discussed.
The aim of this cource is to obtain the ability to thermodinamically analyze the performance on the systems of gas and steam power.

HRBE /Textbooks
BREA

Handout

SEEREEREICIE O) [References ( Available in the library: O )
BERPICEERN TS,

To be announced in class

3/ 69
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ORB N AT LKHIES RATHEY

(Special Lecture on Heat Power Systems)

BB WA /Class schedules and Contents

HARX VA

HABAZATL (FY =414 D))
HABAHD AT L (KT KB, BEEHY ) #89)
HABHD AT L (REEE , BERER , fit)
HABAZATALA(T1—ELT1D))
HABHI AT AL (BERE)

HABHS AT L (HCCI, PCCIREE )
BRBNATLA(ZFOHA40))
ERBOOATALA (BENY A VL ERBOHATILEDEL)
10 BKBHSATA (BAMERL

11 BRBAOSATL(B& BEYA4UIL)

12 BRKEBOD AT L ( F2ERIRNT )

13 BEBHYATL (I—YIXL—23Y)

14 BKBODATL(HABRESBHAYAOI)

15 F&o

O ~NO O WN -

©

1 Guidance

2 Gas Cycle and Heat Engine
3 Gas Cycle and Heat Engine
4 Gas Cycle and Heat Engine (Fuel Spray, Mixture Formationand Gas Flow)

5 Gas Cycle and Heat Engine (Diesel Cycle)

6 Gas Cycle and Heat Engine (Spray Combustion)

7 Gas Cycle and Heat Engine (HCCI and PCCI Combustion)

8 Vapor Power Cycles (Rankine Cycle)

9 Vapor Power Cycles (Deviation of Actual Vapor Power Cycles from Idealized Ones)
10 Vapor Power Cycles (Efficiency Improvement)

11 Vapor Power Cycles(Reheat and Regenerative Cycles)

12 Vapor Power Cycles (Second-Law Analysis)

13 Vapor Power Cycles (Cogeneration)

14 Vapor Power Cycles (Combined Gas-Vapor Power Cycles)

15 Conclusions

RAESHM D H3E  /Assessment Method
LR—bN 100%

Otto Cycle)
S| Engine and DISI Engine)

—_~ e~~~

Reports 100%

EH- ERFEBEOHAZAR /Preparation and Review
REICK T BEBEE /Preparation for the Class
L

None

BiEEDEE /Remarks
BOZFEMBTZICHIZIAREET S,

Knowledge of thermodynamics and combustion engineering is required.

HEENSOXYE— /Message from the Instructor

F—J— R /Keywords

3/ 69
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(Advanced Energy Systems)

BHER H L &— /Koichi INOUE / W2 A7 AT ZEHR (19~)

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O O O O O

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

REDOBE /Course Description

The latest technical developments in electric power generation systems are studied through the paper investigation.

HHRIE [Textbooks
None

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

The Thermal and Nuclear Power (Karyoku Genshiryoku Hatsuden), Thermal and Nuclear Power Engineering Society

LB WA /Class schedules and Contents

1 Classification of energy
Energy conversion matrix
Mechanical energy
Hydraulic power generation
Wind power generation
Thermal power generation 1 [heat rate]
Thermal power generation 2 [fossil fuel]
Thermal power generation 3 [gas turbine combined cycle]
9 Nuclear power generation 1 [PWR]
10 Nuclear power generation 2 [BWR]
11 New power generation systems 1 [coal gasification]
12  New power generation systems 2 [CO2 recovery]
13 New power generation systems 3 [solar power]
14 Presentation
15 Review

RIEFHE D HE  /Assessment Method
Comprehensive evaluation by reports and presentation 100%

oO~NOoO O~ WDN

Efl- BHRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
None

B LDEE /Remarks

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords

4/ 69
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(Advanced Polymer Chemistry)

HYER ME B /lsamu AKIBA / TRILF—BRILER (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
FERTR. ERBLTREROES FOERBSRTYHEICOVTHEIT S,
AEROIERERE., (1) P FEEERBBEERTD, (2 ) B2 FRAROKRHBIZZERTS. (3 )ars FTEEENEZOREZE
BIBETHD,

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

(1) Understanding about mechanisms of precise syntheses of polymers

(2) Understanding about statistical thermodynamics of polymer solution

(3) Understanding about principles of characterizations of single chain molecule.

HBE /Textbooks
BELZL
Nothing in particular

sZEREEFEEICIE O) /References ( Available in the library: O )
EELEL
Nothing in particular

RE¥SE- WA /Class schedules and Contents
1 ZhOFHA REAVESHZSHILESE

2 RAFTESZE

3 ATRP%

4. VEVITZAVESR

5 BiLES

6. VEVIAFAVES

7. BREEZH

8. 7t

9. Flory-Huggins®E i

10. {LZERFZ v

1. ¥H¥E

12. BEBE. BRE
13, REEL

14, MEXREE
15. BRME.

1 Nitroxide-mediated Polymerization
2 RAFT Polymerization

3 ATRP Polymerization

4 Living Anionic Polymerization

5 Coordination Polymerization

6 Living Cationic Polymerization

7 Conversion of Fuctional Groups

8 Gelation

9 Flory-Huggins Theory

10 Chemical Potential

11 Phase Equilibrium

12 Osmotic Pressure, Vapor Pressure
13 Light Scattering

14 Small-angle X-ray Scattering

15 Viscosity of Solution

5/ 69
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(Advanced Polymer Chemistry)
RIEME D 5%  /Assessment Method

L K — b 0 & TFHE 100%
Report 100%

Epi- E%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class

#FICHEL
Nothing in particular

BELDEE /Remarks
HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

5/ 69
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(Advanced Solid State Materials Chemistry)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

EHEOBEEHEENER, TLUTYNEZELAIPRRALEFRELOMERAZFPLELTHERTS, BREBEEZBN TR EEEIC. BE<0D
BHROMECBEORRICOVTHERATS, XBEHEEZFEUY, BHREE. 8o, BRAELEBFOBEPYRZF Y IRXT4 X (HR
) T2EOOFEERES, REBEFPOTHYRFICL EEOXIMBAEL, BHROILEN . YENZEECEARHEERET 2R
BIBEEEERBEETS, REIC, BAGEHERTVS 2P OEGKOERELCDVTHRN TS,

This course provides mainly the relationship between solid structure and chemical bonding, and interaction between crystals that determines the
physicality and electronic structure. Students can learn crystal structure, concepts of ion radius and lattice energy and therefore understand the
relationship between solid characteristics and their structures. Students also learn various methods that characterize the structure and physicality
of solids including X-ray diffraction, microscopy, thermal analysis, and magnetic measurement. Students will be able to understand that impurity
atoms in crystal structure cause defects that significantly change the physical and chemical properties of solids. This course also covers some
synthetic methods of solids that show interesting and useful characteristics.

HRIE /Textbooks
reading materials

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

LB WA /Class schedules and Contents

1 EEARMEZEIC D LV T/ An Introduction to Solid State Materials Chemistry
2 B0 o0O#E e YO8/ Micro and Macro structure in Solids
3 MHORRBIE & T/ Crystal Structure and Symmetry in Materials
4 #E S & 22 BB/ Crystal Structure and Space Group

5 @0 IXRILF—{tZ/ Energy Chemistry of Solids

6 X#REF O EHI/ Actual examples of X-ray Diffraction

7 BAMEH M/ Composite Material Technologies

8 [k D H#E A E/Organic Synthesis Method for Solids Preparation

9 X7 L 0E%/ Preparative Methods of Membrane

10 EE0 K% E/ Mechanical Properties of Solids

11 /I RKEO&E Role of Lattice Defects

12 KR TE &0 5 /Application of low dimension solids

13 £35 I v U A0 SH/Application of Ceramics

14 RB=EH&O S H/Application of Superconductors

15 & H/exercise

RIEMA D 5%  /Assessment Method
L 7R— N/report 100%

Efl- BHRFZOAAE /Preparation and Review

BEICKWITDHEREE /Preparation for the Class
zs

calculator

B LEDEE /Remarks

HUELASOXYE— [Message from the Instructor

BETIXEERHEL TRL L,
Investigate the related articles.

F—J— R /Keywords

6/ 69
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o BRI F 45w A AT LBH

(Advanced Separation and Purification Engineering)

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

/Instructor

BIEER B 28 {1 5 2% H RERRE E-E3 A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

NEOSHERBRLE, SERLZEXEXADLOOEEZRMO—DOTHZ, XBRTRIHRECOPFTE, EXBRICHIZEMCOVT,
BICA AU REEBRRERBEEEZRY LW, ERASETOLALTTEZRERT S, £, EXFRCEIZ2EHONMERE EEL, ILE

OT=23avEITS,

EXBHEREMOBEAREEZEBIZELEIC, BFORMOSHELICHIZEFTORKMCHETIZMNERERDI CCE2IERRETS,

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 latest technologies for advanced hydrometallurgical

processes.

HHRIE [Textbooks

EBEPICETRT .
Textbooks are shown in the class.

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

References are shown in the class.

RESHE - WA /Class schedules and Contents

1. BRABETOELANHE
2. AT RIEED R

3. A ARG

4 . PHEIER

5. 70XNDB#

6. 1A TEEDKLEADEH

7. AFREEDERBHRANDEH
8. A AVIEICHET AL E 21—
9 . BEHHEOBIEE

10 ERBRICAVS h 3 A
M. 2AO0-7F7FVI A&

12. 2% —tKTF—

13 . (bERISEEHAA L BER B E
14 AEREZOEXNBERAOEH
15 . AEBERICEIIELE1—

. 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

O ~NO OO WN-=-
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£\ Biff 1 4, A,
O BRI FIFR

(Advanced Separation and Purification Engineering)
BAESFM D 3% /Assessment Method

r8 60%
XELE 1—40%

Excersize 60%
Literature review 40%

Efl- BRFZOAAE /Preparation and Review

BEICHWITDHEREE /Preparation for the Class

LEIZOEBABEEL VB ENEERLLY,
Knowledge of chemical engineering is required.

BiELDEE /Remarks
HUELASOXYE— [Message from the Instructor

F—"— R /Keywords

7/ 69
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(Spectroscopic Analysis)

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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
XIRETICRL B BERNZTSHE. ZEFROEBEIRYOBEMELRS., XEBERXTRERZEAESEOELR L XS International tables® 5t 5 % H 4
2R, BIfOEBRICAHNZE, BEEEBIIBRXBET—F2ZAVEV—RRILNEICLRD TV TAUTEZETITV., BRXBEBEREL
KOV TOEEETS.
RENIEZERE

International tablesD B BB D ERZEHFEL ., DELATF—XEFATREE LD L,
BARXBEEFEOHERBIIOWTEREITS L,

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

#HHBIE [Textbooks
MEORMECHR SHEEZE HIHR

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

ORI RXERAEAT DREE-1) — R AL REAF
FH R FE) R ELXR (), ARSI LZLXBINHARBHE (RH)
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(Spectroscopic Analysis)

BB WA /Class schedules and Contents
14> NaOxov>ay
2 WML BRFICIHBEC G ? )
IR EERERZN(HKTODE)
4.International tables DB E 5L

5EFNFNESR

6. XHRE TR
THMEONTMERRZDT &
8 ME DX E T DISA

9IBEXRLEEmIT/NE—2 2L
10.BIER LD 1= DB RXRRE
MYU—KRINEE, 74974297097 LRIETAN
127075 L0042 A =)L EHRR

BNE=2T 49T

MUNFTAX—=4

15 BT EORED

. 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
LAR—=NCRYRETMZITS,
MERIZTS TF—RABHERICODVTOLAR—RNET S,

O N OO WN =

©

Report:
theme: the result of analize for XPD data by Rietveld method in this class beterrn 11st to 15th.

Epl- BEFZOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class

BRBER—AL L TREREC O, HRE- SEEEZABIR &,
This class base on to the textbook., so each students must get the textbook and references.

BiEEDEE /Remarks

HUEASOXYE— [Message from the Instructor

F—7—R /Keywords

8/ 69
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(Advanced Energetic Chemistry)

BHER RKE S E/Fumiaki AMANO / TRIILF—ERILZR (19~ )

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

FULLWIRILF—ERIATLAZRE ARIZLHICE. EFBBRSZENCHBIZISBEN BT, ARETE., EXILFEE "TPEH

1 & TEER) CPITEBLEY,. NEEREUTOEHYTTY,
- BEEBEVOERZERL, EFOBHIIAE 2HMTES,
- BFBRBRECIRILF—FyyTORREEREL, ERFELEVOHREHHATE S,

Control of electron transfer reactions is required for developing novel energy conversion systems. Students learn electron transfer chemistry in the

viewpoints of chemical equilibrium and kinetics.

This class aims at understanding the following topics in electrochemistry: (1) electrode potential; (2) kinetics of electron transfers; and (3)

relationship between current density and overpotential.

#HHKIE [Textbooks

EFBBOLFE —EXMLFAM (FELE- #ME—BF ) BRAEE

SEEREEFHEEICIE O) /References ( Available in the library: O )
O R=2v UBRE (KHART- mMkEE- REE F ) LERA
O Electrochemical Methods: Fundamentals and Applications, 2nd Edition (Allen J. Bard, Larry R. Faulkner) Wiley

R¥EFTE- WA /Class schedules and Contents

1 HAH>VA guidance

ITRIILF—EEFEE energy and chemical equilibrium

BN (EFIXRILFY—) O# control of electrode potential

ZIARDOE  Nernst equation

EEEMEN standard electrode potential

XM EFBE photoexcitation and electron transfer
KEB—RAROXERILFETOLRA photosynthesis—natural photoelectrochemical system
IXLF—F vy 7ERIEE reaction driving force and kinetics

9 REEBEFBERIS kinetics of interfacial electron transfer

10 FFOIRILF—%n, BEBIZRILF— energy levels of molecules, reorganization energy
11 SEMAEIRILF—, Y—HAEH activation-free energy, Marcus theory

12 WE&HE, Y10V Y OKRILAED X KJ— mass transport, cyclic voltammetry

13 RERISOHESR surface science of electrode

14 RIXRIF—ZH photoenergy conversion

15 E&® summary

RAESHM D H3%  /Assessment Method
AEOREANOWM B (REBE) - - - 10%, EHER- - - 90%

Grading will be based on active class participation (10%) and the regular examination (90%).

Ef- BRZBOANAE  /Preparation and Review

O NOoO O WNDN

REICX T2 EHEE /Preparation for the Class
FE- BBICHEZEVTIEZL,
The students are required to prepare and review the class.

BELEDEE /Remarks

REBRABLARILOYBNLZZBBEL VDL,
The students needs knowledge of basic physical chemistry.

HUEASOXYE— [Message from the Instructor

BER IRILF— REBBECELZLS, LERMEOUBH SEHBEOREZHSAICLTELL,

Be interested in the issues of resources, energy, and environment and clarify the essence of the issues from
the viewpoint of chemical engineer.

9/ 69
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(Advanced Energetic Chemistry)
F—J— R /Keywords
fe¥7E, BEEM, BFBH. FHAIRLF— XIIL¥—Z8

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

9/ 69
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(Advanced Reaction Design and Engineering)

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

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
REFMBEEBATDILOICER IXRILX— AHLE LZOPFCHIT2EMBARICAZORBE S EREREL TRYEAK, WEE DL
PBE. I5b57O0CAORBETISENILT, FRBLEEXORBECANLARBIITSIDOLEM AL REEZEBEEDLE
FEAEEL., FREOREIFZOEBRNEFAREZVLER ) X —Z2BRT .

Eco-friendly engineering for resources, energy, petrochemicals and chemicals to design reaction and process for
environmental protection substantially.

HME /Textbooks
FICHEL
Not designated.

SEEZREE®EICIE O) /References ( Available in the library: O )
BICBL
Not designated.

R¥5TE- WA /Class schedules and Contents
REBEICHUTEYEK, H2CHL TEAHNERREVUENTBERBREREN TEDLSICTD, T, RAZHTLHOORIENIESZEICD
WTHEETS,

1 4 &> A guidance

#hERIRIE T 2 global enviromental engineering

BEERER- B0 ZRE. AR flue gas DeSOx DeNOXx

= E KB /HEMME catalytic treating for waste water

BOMYDILE- (LI E VOC chemistry

Aim{bEE M petrochemicals

B HRE M petroleum refinning

21) =2 T x)LF— clean energy

9 RAH AR AEM natural gas utilization

10 RI|BAMB S/ RT7—FMEAZ/4 B (1) zeolite

11 RIRFANBE T/ RT—FMEFZA4 N (2) zeolite

12 REREMES JRT —RM/A 72 ZRHAE (1) IE resin

13 WREFMBES /RT —FM/A 72 K@K (2 ) IE resin

14 #BIEET (1) exercise

15 #IEET ( 2 ) exercise

0N O WDN

RAETMD HE  /Assessment Method

ST/ exercise 45%
# %/ presentation 55% AZE~ %2/ including Q&A

Epi- E%FBOANAE  /Preparation and Review

BEICX T2 EHEE /Preparation for the Class
RECHALTF— L2 RBEERBDE,
Prepare to knowledge for lecture item.

Bi&LDEE /Remarks

10/ 69
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O&F\C‘nln-l_l:ﬁ ~ A
(Advanced Reaction Design and Engineering)

HYELASOXYE— [Message from the Instructor
MERREICEEBNICSMTDZ L,

Try to discuss.

F—J— R /Keywords

10/ 69
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(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
COREMEERBERIUTOESY ET B,
1TAEERBEEE RISEBOERICOVTRSZFY, BCOMRTHAEICRETEDLSIZTS,
2RIGEE., RISBBOENSAEZHEOMRERKLEVEWICTARAAYI 3T,

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 reactin kinetics and mechanism and discussion with other
students.

HHRIE [Textbooks
1.R=)L YEBLKFE(T)

231U W aig L=
SEEREEREICIE O) [References ( Available in the library: O )
FICEELEWV Nothing specified

LB WA /Class schedules and Contents

1HAE A BA Guidance & Introduction

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

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

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

7 RIGHEER 2) [EFREEH] Theory of reaction mechanism (2) [Steady state approximation]
8 RIGKEER 3) [ESHRI] Theory of reaction mechanism (3) [Chain reaction]
IRICHERR 4) [EBREER Theory of reaction mechanism (4) [Transition state theory]

10 REEHR() [RERR] Theory of adsorptiom (1) [Adsorption phanomenon]

1 REEHRRQ) [REEE] Theory of adsorptiom (2) [Adsorption mechanism]

12 REEHRG) [L-HEgEBoEER] Theory of adsorptiom (3) [Langmuir-Hinshelwood rate equation]
13 HERS(1) Presentation (1)

14 HR£(2) Presentation (2)

15 MERHR Discussion

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

E§l- BRFZOAAE  /Preparation and Review

REICKTDEREIE /Preparation for the Class
BEOMRT NI DVTIRBEE., RISGEBOBEDYEWIIODVTERLTHEL &,

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

Bi&LDEE /Remarks

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

11/ 69
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(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

LEREPEYRISEZAVCYELEETOLRAR, REZOLAESHBRTOLACKEEh, E7O0LAOENRLELATETOLEAD
BUSEAEDEIEETH D, HIC. FEYORBEATRREERYA SOFBBERTOELAR, 7O0€LA2EOIAND2 / 3LULELSY
. DEBEZERMOBUSEREZE S EETOCAORANMEENFERD, KBR TR, LERBEEYRBTOLRAESTICTBER
TOEAOBEEEREFESITBATHICOVT, TOEFERZTHEHT S,

FERRRBUTOERYTTY,
- RISBEORETECODVWTEREL, SHETEDLSICKSB,
- DEERBEORTEICOVWTEREL, BHATERRSICRD,

For production with chemical reactor and bio-reactor, The combination of each chemical processes 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

#HHKIE [Textbooks
2L /NA.

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BEPIEEBN TS, / Appropriate materials are intrduced during a lecture.

BB WA /Class schedules and Contents

1 RISZ Ot A / Overview of reaction process
B4 = & /588 / Batch reactor

i@ R 588 / Continuous reactor

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

[& 53 & / Membrane separation

H#iH / Extraction

# % / Distillation

9 ©Y0OX K%Y Z7 14—/ Chromatography

10 &#f / Crystallization

11 £E7 O+ A5 / Overview of production process
12 EEREOLEET Ot A / Pharmaceutical production
13 B RBOEET O+ A/ Food and beverage production
14 {LREOEEZ O+ A / Chemicals production

15 £& & /Summary

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

oO~NOoO O, WN

Epi- E%FBOANAE  /Preparation and Review

BEICX T2 EHEE /Preparation for the Class
%(CB LU /NA

12/ 69
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(Advanced Process Design)

B LDEE /Remarks
BRIEHBEOTV N ERHLTITS,
The materials are hand out by printed matters.
HYELASOXYE— [Message from the Instructor
EMERSEETOCLAZBEITDILOICE, BYAEARK7OCLRAESHETOLAORBIRERIC, HAGDEOREIAVETHD, SERELYT
BT 24EOCANRBERTICHETEIRMEE A 2>TIEL L,

To constructing the efficient production process, combination optimization is quite important, together with selection of

proper reaction and separation processes. We wish to become you talented engineered to correspond with the suitable
design of production process in future.

F—J— R /Keywords
7Ot ARG, BigE. RISERE. 28R4/ Process design, Unit operation, Reaction engineering, Separation engineering

12/ 69
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(Advanced Applied Catalysis)

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

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
B BARIETOLATEESRREZE>TVAMEICOVTEY, TOBAEICODVTERTS, RRNSEIETOLATOAENRKE

 HIREMBERSZERL, ThICHITIRBERNEZRACBEDLISLLDICLZERET D,

In this course, the properties and the behaviours of catalysts, which play an important role in various industrial chemical
processes, will be studied. The objective of the course is to understand the reaction systems of catalysts employed in
typical chemical processes with reading scientific papers written in English.

HRIE /Textbooks

45 (2HE L % LV /Not designated

sZEREEFEEICIE O) /References ( Available in the library: O )
4F(ZHEE L %5 LV /Not designated

B¥SHE - WA /Class schedules and Contents

1 HAHXV A, iR & (L% T #/Guidance

2 9Zv*>Y -Ri- 7OtA - [Cracking -reactions: process-

3 U9Zv*>Y - #lE - /Cracking -catalysts-

4 Y7#—32% -Ri5- 7OtA - /Reforming -reactions* process-

5 U7#—3X27 - - IReforming -catalysts-

6 KEEE - KI5 7O+ A - /Hydrodesulfurization -reactions- process-
7 kEALEER - AR - /Hydrodesulfurization -catalysts-

8 T NfbM AR 7 O+t A/Other catalytic processes

9 H*&k. H&LUTEER 1/Presentations and discussion 1

10 E1&8 2 /Presentations and discussion 2
11 5154 3 /Presentations and discussion 3
12 i 4 /Presentations and discussion 4
13 @ 5 /Presentations and discussion 5

14 HEK, KU 6/Presentations and discussion 6
15 F & ®/Summary

RESHM D F3E  /Assessment Method

B EA O3 h/Participation 40%
L 7R— ~/Report 60%

Ef- BRZBOANAE  /Preparation and Review

REICX T2 EBEE /Preparation for the Class

RETHY EF2MET7OCRAICEIIREBERNERH. ThICEITIRRELTESVET,
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.

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor

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

F—"— R /Keywords

13/ 69
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(Advanced Materials Systems II)

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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

FEBHBOREPARICIVBLOEFRREREKED>TVD, IR, F /T /O —NA ATV /AT —BENETTOMRE
MOBBREZEHRIZHLLVRMOESHAEL L, FBRERE. IRILF— RE EEZENSHTHALKEZRELTVZ . FER0IERRL. &
EREhTVRERMBICOVT, TORMEPHEN D FELBRFLRILTEDRSICRATEZON, FLTOBEBNICEDLS B
WAEDNTVWEIDNZEBMRITZEILHD, FBRIFTIIIOVTHEHT S,

Our life style has been greatly changed by the newly discovered and developed materials. The advancement of new

technologies like 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.

#HHKIE [Textbooks
BICEEET., BROXEEREERNT S,

Special textbooks are not used. Instead, materials for the lecture are distributed when they are needed.

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

EEPICEERN TS,
Properly introduced when they are needed.

RE¥SE- WA /Class schedules and Contents
1 EEMES AT LOER
2 MEMLZEOBRRERE
3 SWmMBlEE? (RERRK 7FRE)
4 FHEMROESR
5 RipHMBODE  KEE & #ae
6 EWmMBOIEESY . 5 FRE (FERK  BYTLE)
7 AEMEOSEEEM  BoFLE
8 HENFEREY
9 SWmMBIOAN  REIWN (FEREK  BECHE)
10 ZWmMESH T/ 8E
11 SEsmArRIETE ; #EE
12 SimAREE - B (FRERRK 2 FERERE)
13 LEMEOBHA 2 FB#R
14 LKiHEOIGA  BRLE

15 F&H

1 Introduction of the class

2 Current status and future of materials chemistry

3 What are advanced materials? (Subject presentation: Molecular recognition)

4 History of advanced materials

5 Classification and characteristics of advanced materials: Size and function

6 Classification and characteristics of advanced materials: Molecular recognition (Subject presentation: Supramolecular chemistry)
7 Classification and characteristics of advanced materials: Supramolecular chemistry

8 Intermediate summary

9 Analysis of advanced materials: Surface assessment (Subject presentation: Structures & functions)

10 Analysis of advanced materials: Nanostructure

11 Evaluation of advanced materials: Functions

12 Evaluation of advanced materials: Structures (Subject presentation: Molecular information & processing)
13 Application of advanced materials: Molecular information

14 Application of advanced materials: Information processing

15 Summary

14/ 69
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RRSATLAER
(Advanced Materials Systems II)

RIEME D 5%  /Assessment Method

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

ERl- BRZBOANAE  /Preparation and Review

REICX T B EBEE /Preparation for the Class

HNEREL<SBEVET, XBRBEPRROLBREHAICAYFT,

English references are often used. Reference search and presentation are also included in the class.
BiELDEE /Remarks

SEM, TEM, SPM, XPSZ E M KiHHMEMOBMH 2 HVET, ERAHNE, 2 X2—ICTRYeRETH &,

The analytical equipments such as SEM, TEM, SPM and XPS will be outlined. It is recommended to confirm them at the
instrumental center.

HUELASOXYE— [Message from the Instructor

FLUVMB OB HERIRICE, BRI EOIRNIBETT, 2 FRHACEI<SHBEARPTOMASEOEREFZSAZ E N RRE
NDAEVTT,

It is necessary to devise an appropriate approach for the creation of new materials. The aim of this lecture is to learn the
base of molecular design and analysis techniques for the material development.

F—"— R /Keywords
FWHME, MRODFE T, DHHEN

Aadvanced materials, Classification and characteristics of materials, Analytical techniques

14/ 69
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(Special Lectures on Chemical Processing for the Environment)

BHER od—AR. WAEE (HREZ). WABER (MEE)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

LEREPAZTOCLAICETZ2EMANZEN,. ZEROBEMNEZSCEZEANETS, AI—AEEHREEZAEEYBHTT—NZ 2 DK
EL., TOHHTOERERD SISARMKTZ2EST .

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

HHBIE [Textbooks
(273 LINA.

SEEREEFEEICIE Q) /References ( Available in the library: O )
#IZ7R L/NA.

RESTE- WA  /Class schedules and Contents

1 AA4H AR (Od—AR )/ Guidance
BEZE80 #E 1 SEMBIZ/ Lecture by Invited Lecturer 1 1 Advanced Materials
FEEHHEADO EPEE 1 LEMB I Intensive Lecture 1 1 Advanced Materials
FEHHEMO  EDPBEHE 2 LEME ITZ Intensive Lecture 1 2 Advanced Materials
FEEBBEHO HPER 3 LEMBIZ/ Intensive Lecture 1 3 Advanced Materials
BEHED® #ZE 2 TEMBIZ Lecture by Invited Lecturer 1 2 Advanced Materials
EE- REOD/ Exercise 1
8 HE#HE® #BZE 1 &M% 7'O-AIZE/ Lecture by Invited Lecturer 2 1 Advanced Chemical Processing
9 FEHEHO HKPHEE 1 ERLETOEAIE Intensive Lecture 2 1 Advanced Chemical Processing
10 EEHBEMO  EHHESE 2 LR 7O AT/ Intensive Lecture 2 2 Advanced Chemical Processing
11 FEHFEMO HHER 3 TRALETOEAIE Intensive Lecture 2 3 Advanced Chemical Processing
12 PBEZEE HE 2 kiE¥7OEAIE Lecture by Invited Lecturer 2 2 Advanced Chemical Processing
13 EE- REQ/ Exercise 2
14 L R— MER/ Report Preparation
15 F&®/Summary

RiEFMD A% /Assessment Method
BEANOBEN XS 50%
RE- LAR—bN 50%
Active participation to the class 50%
Report 50%

NOoO O WDN

EH- ERFEBEOHAZAR /Preparation and Review

REICK T BEBEE /Preparation for the Class
4%5(Z 75 L/ Nothing

Bi&LDEE /Remarks

HEENSOXYE— /Message from the Instructor
LE7OEAICETZ2EMANEEN. KERORMNZSERBHES SEEHICRIRL &5,

Learn advanced science and technology in chemistry and process engineering.

F—7—R /Keywords

15/ 69



EMRE
ORI T 2455 mas 27 A8

(Advanced Environmental Materials Engineering)

HEER #£2 IF=/Masami SHIOZAWA / SEEENEE

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
SEME. 89 FME. KRERXME., SEEEMBELZE, AELZAOREZE LS LTELEIEME. RE. TORE, A, EEOR
REzEU TAEXPHKRAETOREBEOREEBZ >TVT, FICREBAOQZBAPRERLEOSRABRERBE L ICRAGHENfHS
RERYDOIHD,
CITR,. REEFZBHTS. 55 VEBEENICRRZHAZTHAMHELEZTOTOLAOEMIOVT, TEBZEITRFOBERERENL.
HBIVRIFELTES S, Chilkl), FERBBRELT, RREFEZEBIZIBRMERETEZLESEOHERFLES,

This lecture introduces typical higher 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.

HRIE [Textbooks
UV RNEEEEMT S,
Papers will be distributed in class.

SEEREEREICIE O) [References ( Available in the library: O )
IORTUTLE - EREISH ( BREERRYE ) . #EMEIE ( IZRE ) it

LB WA /Class schedules and Contents
1RREMBO (AVIVT—23aY)
2IREEMBO (RELHS FEM)
3RBFEMBO® (LCADHE )
4ARBICEEL EMBEEFO (MBEOIOXFTUTILL)
S5IREBICEEL MBRFO (£BEMH)
CIREICEEBL EMBREFTO (B FHHE)
TREICEEL MBEGTO  ( EBEMHR)
SIREBICEEL MBEERFTG (MR )
OREICEBL EMBEREFTO (TOMIHE)

10 REFHARMEO

11 REFMARRM B

12 REANKRMEO

13 IHZR*¥

14 THRF

15FED

1 Environment and Materials 1 (Orientation)

2 Environment and Materials 2 (Environment and social Care and related Laws)
3 Environment and Materials 3 (LCA)

4 Design for Materials considering Environment 1  (Basic Concept)
5 Design for Materials considering Environment 2 (Metals)

6 Design for Materials considering Environment 3  (Polymers)

7 Design for Materials considering Environment 4  (Inorganics)

8 Design for Materials considering Environment 5 (Fibers)

9 Design for Materials considering Environment 6 (Miscellaneous)

10 Future Materials Harmonized with Environment 1
11 Future Materials Harmonized with Environment 2
12 Future Materials Harmonized with Environment 3
13 Factory Tour

14 Factory Tour

15 Summary

16/ 69



EMRE
ORI T A was xr Lwn

(Advanced Environmental Materials Engineering)

RIEFHE D HE  /Assessment Method
RERELAR—D 75%
THERFELR—B 25%

Report of Research 75%
Report of Factory Tour 25%

Efl- BRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
BEH., ETZ279%,
Appropriately directed by lecturer.
BiELDEE /Remarks
AHHF, HIRFETRRCECRRERREICNOL TRERYEMFIRICERLTVS0OT, EMELEZAVEETLEEIXEBRERYE

LRV BFHOEMEBROBEZBL TEBRZROTIEL L,
Review with appropriate text and search for recent technologies are required to understand this lecture.

BHENSOAXYE— /Message from the Instructor
BYBSHEHE, €8, 59 F. SEEEMR. KRERXMAT, BAPBERILIMOZIR, IXILF— ER. TREE EEIXLZES
BFIZhizET, RERAELF. T YOFAERRORRELEIC, B, LR—FEZEROSARELET, THRFE,. RE. MBeLSF
—J)—RTHEYBREZXAEZROET, 2ERIEEHTIEERYET,

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.

Each student conducts researches for specified themes and has presentations for research results. In addition, each student prepares and
submits reports on the researches. Factory tour to a factroy concerning environment and materials will be implemented.

F—— R /Keywords

16/ 69



EMBE

oo 1=z 4 =A RIS AT LEY
OIRFEIEEEF® RS AT LHH
(Advanced Ecological and Environmental Physiology)
HYER A% B/ Tomonori KAWANO / IREBA G IR (19~ )
/Instructor
BIEER B 28 {1 5 125 RERRE E-E3 A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
/Year of School Entrance O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

ERAAORFTOMREHZMEMTL. T L TEY. HEY. REEMHIRIRRELBBEOXNZAXLZHRT D, BLEWHFBARRICE T EH
NHZ2VEBHTRIANSRAZDES LORETREODASNBREZLICNH L TRILEENSERSBLCERRTOREEYBAOMEERICD

WTERITREZIEBRET S,

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

#HRIE [Textbooks

EEZL

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

B¥:HE - WA /Class schedules and Contents

1 EYOREBE (4> OFO>3ay)
2 MEYIOLERE. E£EE (1)
3 WEYIDERE £ 2)
4 BREEYZFERE (1)
5 FRELEYFERE (2)
6 WEMEMEET (1)
7 HEMEMEEY (2)
8 MRENBEHREE (1

9 MRNBEHREE (2

10 BEEFRBEHE

11 RS

12 RERREFERNE (1
13 BRERREWEFE (2)
14 BERRCEHFEAST (3
15 F&o

(
1
2
1
2
)
)

1 Plants and microorganisms (an introduction)
2 Plant Eco-Physiology (1)

3 Plant Eco-Physiology (2)

4 Protozoa and Environment (1)

5 Protozoa and Environment (2)

6 Plants and infectious microbes (1)
7 Plants and infectious microbes (2)
8 Cellular signaling (1)

9 Cellular signaling (2)

10 Controls in gene expression

11 Metabolic regulations

12 Oresentations and Discussion (1)
13 Oresentations and Discussion (2)
14 Oresentations and Discussion (3)
15 Summary

17/ 69



EMRE
ORI SALEESH s 2L

(Advanced Ecological and Environmental Physiology)

RIEME D 5%  /Assessment Method
L R—K50%
FRERKS50%

Reports50%
Oral presentation50%

E§l- BRFZOAAE  /Preparation and Review

REICKITDEMREIE /Preparation for the Class
ZEEG, EYEERR FREEYR BR4EE, BRNEHREE. ECFREHE. KBHAHZE02HFIBELTVBEHNEELL,

BELDEE /Remarks
HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

17/ 69



EMBE

Y. Al 24 gt SA BIES AT LB
o £ YIHEEFI5R RES AT L8R

(Advanced Functional Microbiology)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

BEYRH<ASKEBEGRBECHAETNTELYN, BEFCSFAINAATIV /O —0O2BBZREICKY), HEYOBERIER BRIX,
BILREZFIRPREBMEIRABERCBEXEIHLHSVTIRATATVSG, FLBEYREEDEYNIFETESZVERRRICEIEEL<
EBLTVD, CORSBBHEHRENOBEETRIDICLNEXERANSETINTHY, FEETRHMENORL EREC OV TERZRY

 BEYEXOFRERETDHENEES,
FEERRUTOBEY THS,

C HEYOBERFICOVTRRENTES,
- BYOMEYBREICEL TERNFTES,
- BEYEXICEIDHREENTES,

Microorganisms are an important part of natural environments. This lecture aims to develop and refine your academic skills that are imperative in
functional microbiology of environmental and industrial technology. This lecture is grouped into four parts: "industrial microbiology", "fermentation
technology", "biocontrol science" and "environmental microbiology". Advanced knowledge on environmental microbiology will be lectured.

To be able to outline the three topics shown below.
- Establishment of novel culture method

- Factors affecting microbial growth and function

+ Future prospect of microorganism industry

HRBE /Textbooks
7% L/ None

SEEREEHEEICIE O) /References ( Available in the library: O )
HEEBNT 3/ To be announced in class

RE¥SE- WA /Class schedules and Contents

1. RBIZO [#LZ&E] / Fermentation Technology | [Pure Culture]

2 . RKBIZ@ [EA$EE] /Fermentation Technology Il [Co-culture]

3 . RBIZO [E#ERET] / Fermentation Technology Ill  [Cultural Medial

4  REIZ@© [$EERFT] /Fermentation Technology IV [Cultural Methods]

5 | HREMEYMFODO [BXMBER] / Microbial Ecology | [Nitrogen Cycle]

6 . EREMEMF [V ER] / Microbial Ecology Il [Phosphorus Methods]

7 . ERMENEG [HEMER] / Microbial Ecology Il [Sulfer Cycle]

8 . HREMAMF® [EEHR] / Microbial Ecology IV [Iron Cycle]

9 . EREMEMFEE [REMBER] / Microbial Ecology V [Carbon Cycle]

10 . REMENFO [IN1FL X7« IT—> 3 28] /Environmental Microbiologyl [Bioremediation]
11 REMEDNFO INAFAF—I X>FT—2 3] | Environmental Microbiologyll [Bioaugmentation]
12 REMENE INAFAT1432L—232] /Environmental Microbiologylll [Biostimulation]
13 . REBENZO [T7A4RLXF 4TI —232] /Environmental MicrobiologylV [phytoremediation]
14 . BREYEZEOFREL/ Future Prospect of Microorganism Industry

15 . ¥& &/ Final review

RAEEMD HE  /Assessment Method

.88/ Examination : 80%
R/ Report: 10%
R¥REE/ Class Participation :  10%

E§l- BRFZOAAE  /Preparation and Review

REICKTDEMREIE /Preparation for the Class
7% L/ None

18/ 69



/ A A A
o £ W) B B F 5
(Advanced Functional Microbiology)

BELDEE /Remarks
RETREBELVARTZERY LT3, EMESEAVTEB TR CEICRYBERBREESSIZRHTELL,
Students are requested to more understand by references. References are introduced during class.
HYELASOXYE— [Message from the Instructor
FBRICHSVT, HEYORLZBHBECOVTEREZRD, BEVEXORRERETRREIEE>TRELL,
Students are requested to get the new idea of how to apply microbial potential activities to microorganism industry.
F—J— R /Keywords
Industrial Microbiology, Fermentation Technology, Microbial Ecology, Environmental Microbiology

18/ 69
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EMBE

e BIEY AT LAET
OE%%IE%HHB RIBS AT LAER

(Advanced Biophysics)

HYER BH B/ Kazuo SAKURAI / BREBR WA FR

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

EYPEOBHLTE, HAREAVEXBIARELCEREHTT, TOERERI SEBROT—IBNETEMI TS, Tk, BENREOY

—J)LE L TOMathematicalc L TE BB X2 BT,

FHEEBRUTOERY THS,
CERUNVEOBRBRIMICBEIDIBETTRSHIAEROERZERIT D,
*ESTRRERETSTEDLSICRS,

Among the field of biophysics, | will focus on the structural analysis of biopolymers with small angle X-ray scattering.

The course will cover from the basics of scattering to the data analysis. As an analytical program, | will use Mathematica.

Studying the basic scattering theory required to understand proteinsolutions.
Obtain the skill to analyze the scattering data.

HRBE /Textbooks
i 7°) > N / Print Distribution

SEEREEHEEICIF O) /References ( Available in the library: O )
45(Z 7% L/ Print Distribution if necessary

R¥FTE- AR
1 HILRREE

7—UIHEE |

7—UIH/H N

7—UIZE#H

AL OERL

MEREL

REBRYED S OEEL

A & BEL

9 FREM |

10 F—XE@

11 F—E@F

12 EBI

13 EEI

14 EBII

15 RO

/Class schedules and Contents

0N O WN

What is the Scattering

Fourier Series |

Fourier Series ||

Fourier Transform

Formulation of Scattering
Small-angle Scattering

Scattering from Spherical and Rod-like Objects
Synchrotron Radiation and Scattering
9 Data Analysis |

10 Data Analysis Il

11 Data Analysis llI

12 Exercise |

13 Exercise |l

14 Exercise Il

15 Summary

O~NOoO OO WN =

19/ 69



o VYN R

(Advanced Biophysics)

RIEME D 5%  /Assessment Method

LAR— N 50%
SEB 50%

Repoet 50%
Exercises 50%

Efl- BRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
FE GEETHTSC

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

B LEDEE /Remarks

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords

19/ 69
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_ rtza ~ mmaE
ot EH b Z 45/ RES AT LR

(Advanced Computational Chemistry)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
CZOFERREEMRITHLHOY—IINELT, ETETTOBIZREL TVBFHENLZICOVTES, RRNBEFELREYTINEEST, 5
EAMICELEREEBIRTED L L, ExcelZAVWES FRBHEZTV, HELFOERERER<EMID L 2INEAEREETS,

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.

HRIE /Textbooks
BHICEELAEV,

Not specified.

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

Computational Quantum Chemistry ACADEMIC PRESS ( ISBN 978-0-1256-9682-1 )
Introduction to COMPUTATIONAL CHEMISTRY JOHN WILEY & SONS ( ISBN 978-0-4700-1187-4 )

R¥5TE- WA /Class schedules and Contents
1 5TE{LZ0HE / Standard computational methods
2 ETHE0ORFE —MRIEE / Foundational principles for Quantum Mechanics
3 2aLF1 2 H—AERE T OELMEE / Approximate solution for the Schrédinger equation
4 KERFOFEFEE/Atomic orbital of Hydrogen Atom
5 KkERFOERES MBE/Radial distribution function of hydrogen atom
6 Slaterf! % F#&/Slater-type Molecular Orbital
7 GaussE 7 F81i&E/Gaussian Molecular Orbital
8 EJKBE¥ ( 1) STO-nG n=1,2 /Basic Sets (1) STO-nG n=1,2
9 EKBE¥ ( 2 ) STO-nG n=3,4 /Basic Sets (2) STO-nG n=3,4
10 7 A~ / Midterm Exam
11 ISAZEH] (1) /Application Example (1)
12 JSRAEH| ( 2 ) /Application Example (2)
13 ISHEEH| ( 3 ) /Application Example (3)
14 SAEH| (4 ) /Application Example (4)
15 SHAEH| (5 ) /Application Example (5)

RIEMA D 5%  /Assessment Method
FER(LER—=KE) 20%

HET AN 30%
BHELAR—b 50%

2
3
4
5

Report 20%
Midterm exam 30%
Final report 50%

Epi- E%FBOANAE  /Preparation and Review

BEICX T2 EHEE /Preparation for the Class
KBV I NIBETZSY SNy TRHIOVEI -5,
Laptop computer with a spread sheet software.

BELEDEE /Remarks
VEEEREFICIERT D,

To be announced in the first lecture.
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_ rtza ~ mmaE
ot EH b Z 45/ RES AT LR

(Advanced Computational Chemistry)

HYENSOXYHE— [Message from the Instructor
RITBY I NTHOFHEHEEITS LT, FHENZOEREREZERL., FTECRZVIRNIITZEYICIATZLHOOBRBICLTHLL,

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—"— R /Keywords
EFLF

Quantum chemistry

20/ 69



EMBE

I At =4 BB AT LET
o4 R AT B4 R MRS AT AHH
(Advanced Biomaterials)
BHER FIB 5=/ Koji NAKAZAWA | IREBAEH T ER (19~ )
/Instructor
BIBER B 28 {1 5 125 RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
/Year of School Entrance O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

SHREESEMEG, ERRE BEER, ATHSSENERRMIPHRERES ENERMAIFICSVTIRKZENTEZVWHETHSD, &
BRTR, £AMBERAL, AIMBEEFERHZ VEHMEBEATECARD, E4AEAEMBOBREETORBCOVTERTS, 512
INAARITUTLOREFPRABECODVTEFHFOREY VRAZRAT, RECHEOEEZROSZ, ChoZBLT, NMANTUTILO

REFCRAICHERARZEEIDCCZIEBRETS,

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

biomateriasls.

HABE /Textbooks
7°1) > N &B A / The materials are hand out by printed matters.

SEEZREE®EICIE O) /References ( Available in the library: O )
HE, #7R/To be announced in the class.

BELTE - WA /Class schedules and Contents
1 NAAIFTUTI &/ What are biomaterials ?
2 E&E- PMT/VM A/ Medical devices
3 4B A M / Biocompatibility
4 BJ5% T/ Polymers
5 %8/ Metals
6 t>Xv Y A/Ceramics
7 HEA#¥/ Composites
8 #ARESAN K1) U R [ Extra cellular matrices
9 7Lt &5 1/ Presentation and Discussion 1
10 7L &5 2/ Presentation and Discussion 2
11 7L &5 3/ Presentation and Discussion 3
12 7L & 545 4/ Presentation and Discussion 4
13 7L &5 5/ Presentation and Discussion 5
14 7L & 545 6/ Presentation and Discussion 6
15 E&® /Summary

RAEFMD A% /Assessment Method
L 7R— I / Report 100%

EH- ERFEBEOHAZAR /Preparation and Review

REICK T BEBEE /Preparation for the Class

EHE. #7R/ To be announced in the class.

Bi&LDEE /Remarks

HEENSOXYE— /Message from the Instructor

EETINA A, MREESEOHRICHELTVRZER. REANMMNATINAAITUTIILOBFECRITTIKEEZY,
This lecture supports a student studying the field of animal cell culture, tissue engineering, and DDS.

F—7—R /Keywords

21/ 69



oYt —T245H

(Advanced Bionsensor Engineering)

BYEER

/Instructor

BIBER
/Year

NRALEE

BEM BEES / Takaaki ISODA / REBEDITER (19~ )

B 28 {y 21 2% Hj RERRE B
/Credits /Semester /Class Format

/Year of School Entrance

e EE
/Department

EMBE
RRSATLAER

A
/Class

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

2011

2012 | 2013

)

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

ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

REDOBE /Course Description
FEBBEUTOESY)
HLFEYEFTRO 2 OBERILE EALFRISHEEIC DV TR &R O MH = 2

TEBLDICTD

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

#HRIE [Textbooks

HHNERIEOHEZETHEN TS, / Atextbook is introduced at first guidance in this lecture.

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

B¥:HE - WA /Class schedules and Contents

1

ML RE

NAF Y8R
NAFe> 9 8H
NAF 225w
AIZRREOBE
AIZRGORBE
9 AIZAREOBEE

0N OB WN

B EEY & PR

(1)
(2)
(3)
(1)
(2)
(3)

[BxEiE]

[k RiEEF]
[(KE7SXEV]
[R7F RDEE]
[DNA- RNA®DOERE]
[Z221N0- HiEOEE]

10 BEMIRA (1) [ZARNVYIST1—]

1 BT EM (2) [F/UVI95714—]

12 £EHROE HRA (1) (VA 8Da1]

13 4RO HRA(2) (BN RTFR]
14 RO HRA (3 ) [H#H2- #FE&]

15 K&

Metabolism

O~NO O WN -

Products and intermediates made from a metabolism
Cell function and the surface structure
Electrochemical measurement ( 1 )
Electrochemical measurement ( 2 )

Electrochemical measurement ( 3 )

The principle of sensing ( 1)

The principle of sensing ( 2 )

9 The principle of sensing ( 3 )

10 Micromachining technology making of a semiconductor ( 1
11 Micromachining technology making of a semiconductor ( 2 )

)

12 Use biomaterial for sensing ( 1 ) Cytokine
13 Use biomaterial for sensing ( 2 ) Cell
14 Use biomaterial for sensing ( 3 ) Living tissue, animals

15 Summary

RAEEMD HE  /Assessment Method

HAREER 90%
LAR—K 10%
Final exam 90%
Report 10%

22/ 69



¥rIRA
oWt —T F4%m RES AT LAEH

(Advanced Bionsensor Engineering)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class

B LEDEE /Remarks

HYELASOXYE— [Message from the Instructor
KBETR. NMMAEH—DEYOMELIL I NOZIANSEIIAP>TVDENBRETEET, SSICHABZEROEVESIE, £9L
ERCEOERERBLLEANFNKVWTL &S,

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—"— R /Keywords

22/ 69



EMRE
/u\%\mii REATLAEYR

(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

SRZEZPOLIC, ITF B¥ £YFSEZANSAEL SERROREPEROFECOVTHERL T, BEEPHEOHE. HLTLE
HNRERFEEPRECOREREZHRLE LEBRD STERFEPRARENEYICREIZELEYORELREM. BoVICiRkRMED
DFENENERIANS SOEY- REMEFERALCHTIHARICOVT, EHOMRRREZEOTERLET, COFRTE, THRETEBERELY
ADZBEBEICHLT, FRFOBR/NSERERRDCENTEDLSBABEFICDOHAR L ZEEBBFELET, . COBFERTE, ¥
BEEACERBREZRLET,

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 lecture concerning ecological management in a seminar.

HRBE /Textbooks
187 L £t A (Nothing)

SEEREEHEEICIF O) /References ( Available in the library: O )
BEEHICEERN LU ET (Show references within the lecture)

RE¥SE- WA /Class schedules and Contents

1 ERBAOBECHEICET2ERBZORR
BEFERE (1) BEOEBER(ODATAYIHR)

BAEFEREE (2) RECEGEEBEEOBRRZR
BE4EREF (1) Lotka-VolteradFHEE- HEETIL
BELRER (2) HEOEFIL

BEEREZ (3) BREZYF (TimanDER )

AR (1) IRILF-ERBRRE

SRR (2) SUBRICFNYERR

9 4AYZHHEREZEMOER

10 YIELEE

11 BEXERER

12 YIEBRE LR ERS

13 BEREXR

14 HEERE (1) AEBCBRECEIERERRE

15 BEgS% (2) SERCEYSHENICHEITIEREYE

0N O WN

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 Lecture (1) Presentation about population and community
15 Lecture (2) Presentation about ecosystem and biodiversity
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EMBE
- B2 gt ZA P
oA RRREEZFISMH RS AT LEH

(Advanced Ecological Management)

RIEME D 5%  /Assessment Method

BER S 100%
Teaching Practice 100%

Epi- E%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class

EYE, BRCERENEREBZDIBERTINT, CNSOERABEZTENRFFICATFTHEVTIEEL,
Fundamental knowledge of biology and ecology is required.

B LDEE /Remarks
THEECRG. EEERTFOETZERLETOT, ERERETIICT2>TILEEL,
Preperation for teaching practice is required.

BYEEASOXYE— /Message from the Instructor

SRAOREPERICHIZERABC OV TEZCHEBRLET. ChonERARGE, FRREEPRRETEAAXAY NOEBICEVTRAR
BABRTINT, COLSBAEANDEREEZTVWRIALRE, BENICEBIZLEHHBOLET,

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
BREE B LR SHY YHEEE

Population, Community, Ecosystem, Diversity, Matter production
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¥rIRA
oIRIBAEYIFIS RES AT LAEH

(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
KREICHSTZ2ERRREARNERICHSTFTERR, ESCERBIXPERTRELERBREOBEDYICODVTHEFL, KB KEEEPLERE
AR, BIRBEFELE, KRRBABBANOHNSOHYF LDV TERT S, RELEHIERBRIREIFEEZR<ERL, KRREHEICNT
PMRFEEERTED L AR ERELT D,

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
EE £ 7 (Nothing)

SEEZREE®EICIE O) /References ( Available in the library: O )
AO- RESOEERETIIFY /09—
BRI DR
EX/p5e 2 NG

Ecology and Eco-technology in Estuarine-Coastal Area
Intertidal Ecology
Biological Oceanography An Introduction

LB WA /Class schedules and Contents
1 @FUSIC
2 EXREL
3 BEREBLEEMTSZ IR
4 BREER (REER)
5 BREER (RXVEKRA)
6 TREER
7 RBEEOEER
8 VIN—I29
9 SAJIERER (BHER)
10 SRR (KERR)
11 REBEBE (EEEY)
12 RIBIBE(EEN)
13 HRES (ERE)
14 THREH (BHTR)
15 F&d

1 Overview of environmental biology

2 Eutrophication

3 Eutrophication and phytoplankton

4 Benthic environment in coastal area

5 Benthic organisms in coastal area

6 Ecosystem in tidal flat

7 Ecosystem in estuary

8 Exercise

9 Ecosystem of freshwater(organic pollution)
10 Ecosystem of freshwater(benthic organisms)
11 Bio-remediation ( indicator organisms)

12 Bio-remediation(technique)

13 Recent research result ( oxygen-deficiency)
14 Recent research result(organic pollution)

15 Conclusion
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OIRFLEVFISR

(Advanced Environmental Biology)

RIEME D 5%  /Assessment Method

R REK40%

LR—N 40%
BEAOBEBHN S 20%
Assignments 40%

Mid-term Paper 40%
Active Participation 20%

E§l- BRFZOAAE  /Preparation and Review

REICKITDEMREIE /Preparation for the Class
EYE, FEZBICERIZNFERELDINT, ChSsOEBHAREZICOITHELZ L,
Students are required the fundamental skills of biology, ecology and eco-engineering.

B LDEE /Remarks
mAEREFE, ETIEAL. REVEMERVDI &,

Students are required to read all the assigned readings prior to the class.

BHENSOAXYE— /Message from the Instructor

F—J— R /Keywords

24/ 69
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FPINE
ot Rt 45 5m RES T LEK

(Advanced Geochemistry)

BHER PRE 3UZ / Fumihiko NISHIO / 3EEEhEET

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
WIROBLEICHEVWT, W—FFEAHNSHEILEDET, REEORBRRRELEVAAZTELERRTH S, IKEBLIEITTEHT, KKO
WIRRRS AT LA EDRSICENLL TV DA, V=T RPEEBOKKTHREIEAEZOTICE., RICHNZESPELVKBEADOEL
FRENTVD, KROBELSKRKEERADENTED, HIKROBTEOREZBHE< ZHICFLTERMAEZE O #IRICFR S HME & FMfir BE
Thd. KOHLSKETHHMKOBELZHNZEEE 2R,
FEBER, RN EABEEMZELE CHRREZEMTEDILSILADETH D,

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. Students will aquire geochemical knowledge and technology that are necessary for understanding Earth history.

HHRIE [Textbooks
AR KE ORI WIR{LEEE (6 ) HBARKRLCELEE EEE

English texts are provided upon necessity.

SEEREEHEEICIF O) /References ( Available in the library: O )
WIRRBLEE RRAZHERS: HERTE

English texts are provided upon necessity.

LB WA /Class schedules and Contents

IR FOBE

HIROEE

RERMAFOER

REBMAAOHEIRCZICEH T2F A

BEX T ) =252 ROKKD IR F BT E

KERICHEENERRPO—RICRERED SANTABRND A

KERICHEENERRPOX RV REN SANTHEND D

KIRICHKRE NI REEY A S AN R&EEND A

KERICHEE Nl KILRA S AN ZRHENS D
KICEENLERREMKRIATLAOREEICOVT
KICHEENLRBBREKEZEBOREICOVT
BEI00TFOMIKS AT LALRBZHIRCFMICHHES (1)
BE10FTF OIS AT LAEB Z#HIRILFHICHEHIELS (2)
HE

A A a0 O N A WN -

a b~ WN-~ 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.

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 Geochemical clarification of change of the Earth system in the past 100 million years 1
13 Geochemical clarification of change of the Earth system in the past 100 million years 2
14 Summary

15 Exercise

0N OB WN =

©
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oth BRAL 2 45 5

(Advanced Geochemistry)

RIEFHE D HE  /Assessment Method
BEANOEES M 30%
LE1I—2—bN30%

LAR—K 40%

Active participation 30%
Review 30%

Report 40%

E§l- BRFZOAAE  /Preparation and Review

REICKITDEMREIE /Preparation for the Class
WIRILZDSEEREZBICLT, AROFRABER > TV LELEEZLL,
Read the textbook and/or any references before the classes.

BELDEE /Remarks
LEI—>—RELR—KNEHBETT,

Review and report must be required.

BHENSOAXYE— /Message from the Instructor

EMBE
RRSATLAER

WIRBRCAEITITEHT, AROBEKOKIEI ATANEDRSICEELTUVKDTL &S D, HROBLENSKREEZZ LN TES,

ZLT, KOFASKATZMHROEREBLZHAIARETEZREL TV EETAEEVTSHS,

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—7—R /Keywords

25/ 69



Eﬁﬂﬁ

OEMIRIBN R X N Fam WES 25 AEH

(Advanced Urban Environmental Management)

BHER WA T/ Toru MATSUMOTO / IREBH M Z2FT

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
IEAMTERIUSHETEAEROBREFRBEREBEANONGE., RE. REFEICE E?%/7/%@%@@%”%?%tbf%V@Eﬂ%ﬁ
EROELERAD, FBHROZHEER. REBBEOREXNT ZAt%wﬂ%LovT BEAROT7OST7ORBHTOLBHREZITV, E5ICT7D
FEHRLEUVEERLEANOBEIREEICOVTERTDLEONELEFICOTD,
Students will acquire practical knowledge of urban environmental management model in Japan and its applicability to the developing countries
through thought experiment. First, empirical experiences for overcoming industrial pollution and urban environmental management in Japan and
Kitakyushu are introduced. Second, transferability of the "Kitakyushu model" to the developing countries is discussed.

HRIE /Textbooks
BICEELAW

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

B¥SHE - WA /Class schedules and Contents

1 BEROAENRBRELNAMNETI [BEOLAERNKOEE]

2 BEROAENERREIAAMETIL HEAMNTOLAERKOEE]

3 BAROAEMERRBRELANAMNETIL [KRFRHAROEH]

4 BERONENERREAAMETI DREFTEIKEOEH]

5 R7STHHOHTRREEEOLER [FEOBHREEE]

6 RPITHTOHTRREROLR [BREOHHREEE]

7 dEAMEFII OB AN

8 WHREEEHOHOLTMESL [RREEF]

9 HTREEEOHOEMEESE REHE- 2FFOERE]

10 MHREEEOF @ EMMAEE [RRHE- 2FOIEA]

11 FEEBHTREBEOER [OECDEELA—K : AX]

12 FHEBBTREBREOER (OECDREL RA—K : BE]

13 FEBBHREEROER [OECDEELR—K : HE]

14 FEEBHREBEROER [T -2 B REE]

15 F&od

1 Environmental management experience in Japan (environmental management of Japan)

2 Environmental management experience in Japan (environmental management of Kitakyushu)
3 Kitakyushu model for overcoming industrial pollution (countermeasure against air pollution)

4 Kitakyushu model for overcoming industrial pollution (countermeasure against water pollution)
5 Conparative study on urban environmental management among cities in East Asia (China)

6 Conparative study on urban environmental management among cities in East Asia (Korea)

7 Applicability of Kitakyushu model to developing countries

8 Urban environmental management and environmental evaluation (environmental indicators)

9 Urban environmental management and environmental evaluation (basic concept of environmental accounting)
10 Urban environmental management and environmental evaluation (application of environmental accounting)
11 New trends in urban environmental management (Japan)

12 New trends in urban environmental management (Korea)

13 New trends in urban environmental management (China)

14 New trends in urban environmental management (green growth strategy)

15 Review

REFE DAL /Assessment Method
FEL (BEANOBEEBHSM) 20%
BhiEmE- R 40%

LAR—K 40%

Positive participation in lecture 20%
Case study & Discussion 40%

Final report 40%
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2PIRE
O MIRIBNRI X MNEH RAYAT AWK

(Advanced Urban Environmental Management)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
REBIZETRT D,

B LEDEE /Remarks

HYELASOXYE— [Message from the Instructor
BLIEOFERHBHAETNThOBI I MERREREER. BEAOREMNEORDEAMOBRREHIE L TELALTVWK ZENTENRE,. BESD
DTRBLULELSBRABCREBMEZOBTE S AHEMEI HET., Z<OEREE L. FE, EBTLHLBE WNRKEZADOETEX
CRELTESVET,
It is important that various cities in the developing countries learn from environmental management experiences of success and failure in
developed countries like Japan. There is a possibility that they can evade serious environmental problems that Japan experienced before.
Students will be required to propose the policy and measures for each country and each city based on each situation.

F—J— R /Keywords

26/ 69



_ FFIR A
OIRIB B E 45iR RES AT LR

(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
BETRE. ERAOZMMBFZOENZEIL, REBFICHI?»EFOBEZLEI—L, TOFMELESEOFAEEE<D, Ch50DFEER
BLT, IRT—NEBDREERETHIHNZEBBID N ENEBETH S,
ESHBENMBOREIFET—VIEEL. BEHORR: FAREITHED., BRERELR—NIFEH S,

In the class the latest developments are reviewed and searched future directions on environmental policy based on the materials of domestic and
foreign academic journals. It is a goal to attain capability to find research issues through the process.

Each student is given a specific topic to review and evaluate a state-of-the-art of environmental policy related to it, and

make its final report and presentaion for discussion in the class.

HHRIE [Textbooks
45272 L /None

SEEZREE®EICIE O) /References ( Available in the library: O )
427 L/None

RESTE- WA  /Class schedules and Contents
DTO&SBT—T (fl) ZBEL., RREFABZFLICED S,
Students are required to make their own case studies individually and reports for presentations and discussions. Topics of the case studies are
examplified as follows:
- IRIRIBERIBENRT X2~ ( Environmental mamagement of global issues )
- HIEERIE E REN X X M ( Environmental management of regional issues )
-f¥E- BABICETBRENERD X M2 AT A ( Environmental management in companies and/or organaizations )
- IRE S EITl ) 2B & 527 ( Practices and problems of environmental impact assessment )
- & EE OB & }RE ( Environment and Development of developing countries )
- REFEEBEH D ( International environmental cooperation )

F1E AFEZOHME, #®H ( Overview of the class and lecture )

#2B KEY U 0OEE ( Determination of a topic for a case study )

%3~ 88 HRELAR—NRRKEEEH ( Student's interim presentation and discussion )
#9~14F\ HIELKR— MREKEEFH (Student's final presentation and discussion )
%158 FE® (Summary)

RAETMD HE  /Assessment Method

BB RES N ( Active learning ) 30%
HEX+ LR—N (Case study & report ) 70%
SHRECHREEER, BRETORRRREERLAR—NEEDETTET S

A written report on his specific report are evaluated together with its presentation in the class.

EH- ERFEBEOHAZAR /Preparation and Review

REICK T BEBEE /Preparation for the Class
427 L/None

Bi&LDEE /Remarks
4%(Z% L/None

HEEANSOXYE— /Message from the Instructor
BSOHRT—XEZREBEROBRLSEX, HIEPIATLAOREEZRD &,
A student is required to see into an object system of his research from the viewpoint of environmental policy and
administration, and propose possible improvements in its institution.
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OIRIB B E 45iR RES AT LR

(Advanced Environmental Policy and Administration)

F—J— R /Keywords
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EMRE
CRIBE R WM ASH

(Advanced Sustainable Management)

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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
RIBICH U COER. RIETOZBNEANSH, S, BN BEANBAEBHLLTETVWS, IV K- F7 NATHEBARLTH > LREE
DERAN, RIEFANRREZOR £E, BRE tOIZv 23V BEMOEEL, TSURRENSEELIATLAO—HKHEES £/ Bk
EVDEH—EREEZENREEDRANEKR BRALTLS., £BB TR, RECEBL LEEHRPERARICOVIERNEF RS
A,
FEBERFROEBYTHB,
- REZERVRREDSRAICEL T, EMMNL DRIER - ERNAREZE D,
- REZERVRREEDRXACELT, aEARMMRAOIUSELNSEABICHATESREL Y DZE D,
- REBERVREEDXALBLT, LYESEZRMASOMREETIZIER. BEEZE D,

Enterprise activities for environmental protection and conservation have been changing in more active. Environmental

business based on end-of-pipe technology turned into new business, design and production of environment harmonized
product, zero-emission, and service industry linked social system in favorable environment.

In this lecture, students will acquire practical technique for sustainable management.

Attainment targets are as follows:

To get the professional, creative and practical knowledge on environmental management and business,

To be able to make enforcement, judgment and representation from the standpoint of environmental management and business,
To have the interest and motivation in conduction of specialized research on environmental management and business.

HBE /Textbooks
RERICTVNERMNLT S,
Distribute printing

sZEREEFEEICIE O) /References ( Available in the library: O )
ZUHZNT, BEFIENT

Introduce in lecture
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OIRIE R B MR

(Advanced Sustainable Management)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

ETEEORSV, BE, EHH
RIRED X AORR
REESXACEIDEE
REEDXAILCLHETZHE
BRRENRXIXV RNV ATA
RERBMBLEMN - RREEHRG
EOIZv avEEMOEBEHXL
REEDRALS T2 EDHEE
REEDXAOBNRE (RT7Z 7))
REESXAOBARR (RTITUNOT T i)
REEDXAOIFER
BHIRE (REEDSXAETIORE )
BhF (REEDSRXAETILOFE )
BHIRE (REESZXAETI OBV )
REDH

1 Overview of the lecture

2 Outline of environmental business

3 Policy for environmental business

4 Planning for environmental business
5 Environmental management system

6 Environment-friendly technology, and design for environment

7 Commercialization of zero-emission technology
8 Cooperation in different fields for environmental business

9 Overseas expansion of environmental business in East Asia
10 Overseas expansion of environmental business in other than East Asia

11 New tends in environmental business
12 Case study (Setting of the environment business model)

13 Case study (Evaluation of the environment business model)

14 Case study (Optimization of the environment business model)
15 Review

RiETM DA%  /Assessment Method
BENZRES N 50%
LR—K 50%
Active learning 50%
Report of short research 50%

ETTR

EBRZEDORNEAE /Preparation and Review

REICKTDEREIE /Preparation for the Class
L
No preparation

B LDEE /Remarks

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

28/ 69
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EMBE

m sz 3,7 = 24 BB 27 LT
CIRIFIBIS AT L4 RAS AT LEH

(Advanced Environmental Information Technology and Computer Simulation)

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

/Instructor

BIEER B 28 {1 5 2% H RERRE E-E3 A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

BRIZAL—2 a2 P #BEEATAGIS)DRE, BEXBERRCEET—XETTINT—ER—A0ERE, €24 BEREMEZFEAL
EREEZZVVIFEOERBE, REBRIATARMESEICRE #ILLTVWD, IEHRY. SVRIZVLAPERR, £ L<FESH

BIC& 2T, HMIRERPEAEHAOERITRREZAEL, BRRECBEBELSBROFRERTID L EZHERBRLE TS,

Environmental information technologies, such as computational simulation and geographic information systems (GIS),
digital databases and national spatial data infrastructure and vegetation data, and environmental monitoring techniques
utilizing wireless sensor technology, have been evolving very rapidly. Students are encouraged to study the current state
of technology development and advanced application by research papers, symposiums and exhibitions, or visiting

companies, and to understand current issues. The goal of this cource is to make presentation on the future way of environmental information

technology and its application regarding students's reserch field.

HHRIE [Textbooks
2#IC& L,

None

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

Literatures will be shown in the lecture.

BB WA /Class schedules and Contents
1~4 WEDIIL—23aVICHTZIRENEREIGH
5~7 GISXREBHRATAICEITZIRENTEE
8~11 ITRMLE L EHHTEN BT 5 R OEE
12~14 REBHRIATALCEDIHREANER
15 FeH

1~4 Recent theory and practice on environmental simulation

5~7 Recent topics on GIS and environmental information system

8~11 Recent topics on Management of Technology forcused on information technology
12~14 Comprehensive discussion related to environmental information system

15 Review

RIEMA D 5%  /Assessment Method

EUAE & RERE 20%

LEI1—#&E 40%

REFERK 40%

Attitude 20%

Review 40%

Peresentation of project work 40%

E§l- BRFZOAAE  /Preparation and Review

BREICK T 2EMBEE /Preparation for the Class
#ICEL

None

Bi&LDEE /Remarks
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EFIRA
RIEEES AT L

(Advanced Environmental Information Technology and Computer Simulation)

HYELASOXYE— [Message from the Instructor

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

F—J— R /Keywords
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- EMMA
on NV =A T

(Advanced Environmental Chemistry)

HYER FIE FMX /Kiwao KADOKAMI / TR F—ER{ILER

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
HEEENHOL NP EBRAOFBERETHOLE , B2 EOSHAOABRLAAOENTHS, ANETE , RETOEELENAOD
REVAVELRET DI LOICKERREREERPREZEORD S | BEEXPELEBHRISEDORISICVURVFEZITOI N 2F S, FEBER , X0
BY)THB,

SREEPHNUBES KCHTBEEREBRL , MBEEENAOIRI L EMRTE S,
HEEENEOREFTOXHERRL LN OBHLALEUNTES,
REBMEBUT— 505, ENORBEURIPERY RS R RFHFETE S,

Environmental risk assessment is essential to create the safe society. In this subject, students will study methods to measure concentrations of
micro-pollutants and their fates in the environment. Also students will learn the methods of exposure assessment and risk assessment of micro-
pollutants. The final goals of this subject are as follows;

(1) Development of new analytical methods of micro-pollutants by comprehending analytical procedures, analytical instruments and QC/QA.
(2) Evaluation of accumulation levels of micro-pollutants in organisms by understanding the fate of them in the environment.
(3) Evaluation of environmental risk by micro-pollutants using exposure data and toxicity data.

HBE /Textbooks
BEES
Distribution of an original textbook
SEEREEHEEICIE O) /References ( Available in the library: O )
BEET
Suggestion of suitable references

30/ 69



- EMMA
on NV =A T

(Advanced Environmental Chemistry)

BE¥ETE- WA /Class schedules and Contents
1 ¥R
2 {LEMESHEER (HEE)
3 LEYMEINEERS (BRE)
4 {LEMEZHEEE (GC-MS)
5 {LEMESIEEE (LC-MS)
6 WRBEEER (HW)
7 RRBEER (HKELCEYE)
8 WREDEER (BKMLENEH)
9 REBEER (LEWEME)
10 REVAVFHEEE (#iH )
1M1 REVAVHMEEER (RETM)
12 REVAVFHEEES (VATFHE )
13 REVAVFHEEER (£RBUAVFHE)
14 REK
15 F&H
1 Introduction
Practice on chemical analysis ( Extraction )
Practice on chemical analysis ( Clean-up )
Practice on chemical analysis ( GC-MS )
Practice on chemical analysis ( LC-MS )
Practice on environmental fate of chemicals ( Introduction )
Practice on environmental fate of chemicals ( Hydrophilic chemicals )
Practice on environmental fate of chemicals ( Hydrophobic chemicals )
9 Practice on environmental fate of chemicals ( Biomagnification )
10 Practice on environmental risk of chemicals ( Introduction )
11 Practice on environmental risk of chemicals ( Exposure assessment )
12 Practice on environmental risk of chemicals ( Risk assessment )
13 Practice on environmental risk of chemicals ( Ecological risk assessment )
14 Presentation
15 Conclusion

RIEFHE D HE  /Assessment Method
HEK 20%
BEW- BB 20%
LR—k 60%
Presentation 20%
Discussion 20%
Final Report 60%

oO~NOoO O~ WDN

E§l- BRFZOAAE  /Preparation and Review

REICKTDEREIE /Preparation for the Class
FEICEL THAERARL V<K BERVZIOZERBSNLAFINIHIEETH D, FERSERRBOBRTHENSZEILE S,
Since the process of study on the subjects given and the results obtained by self-learning are important, you should be expected to do
independent study.

BiELDEE /Remarks
HAGE REORFHB (2013FEREAERE ). BL , ZFE ( HAE ) OZBFEENVEVEERE , BEE (X ) THE. 22X TRR
RUBRETD. RRERFSASNERBLCLODVTEALRREED THICHAE , ERLEARERRT D, =, THEEIBEENICREL TR
RE HOSHEELBRETD&,
Official language for this subject changes every other year: Japanese and English. The year of 2013 is Japanese. Presentation and discussion as
an academic conference will be conducted. The presenters should make presentation after sufficiently investigating the topic given. Audiences
should ask questions and discuss what they want to know in detail.

BHEHN,SOAYE— /Message from the Instructor

REMCZFICEIDHLVABPRRZBED THAN , T ZHULTHINENE TR L ZBRETD. FICOWTERN: /IN\VE , R’E
CEEENEMPBFLITERELS , HEICHTEAATH S,

The target of the class is that students will independently investigate a topic related to chemical issues and fully understand the contents of the
topic.

F—— R /Keywords
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¥rIRE
OIRIBIR S T 4R RIS AT LAEH

(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
FEBEFEUTOEY,
RIFHERPRERS, RERL, HkQE, ThLE, SEEEXRKQE, REYHBELE, ERYEKLSZE. RECEDZEE. 7OtAR
IC2WT, TORECHE, FHUZEEIZCHIC, EEFEPHBEENZE, BYOBBEZOBREGECODVTES, £, BHEMN- &
BOBMPFERICATEHFBREEE. SATLAOK. BEPHBORBICEL LRREKE: SATLORFZHAS,
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 their operation, maintenance and problem-solution methods understanding their principle, 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.

#HHBIE [Textbooks
BEOHEEREERFAT .

Handout
SEEREEFHEEICIE O) /References ( Available in the library: O )

BERPICEERN TS,

Introduce properly.
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OIRFERE TR

(Advanced Environmental Preservation Engineering)

BE¥ETE- WA /Class schedules and Contents
1 8EER
2 IR B
3 FRAL 32 B i
4 S TR £ Al
5 AL SR B fi
6 BRE LR B B A
7THKREERE- TOLADORKG. EGRUHERFER
BHKMEBEE- SOLADKG, EGRUFHFER
9TKRMEBEE: FOLADKE, EGRUFHERFER
10EEPLDIZEFEKVERE. TOCAORKG, EERVEGER
MEMEKUERE- T7OCAOK. EBERVHEER
12EERKVERE- TOCAOK. EBRVHIGER
135 RVEBRE- TOLADRKR, EGRTHEBFER
14AERYPLE. uHRE- TOELAOK, EBERTHEBER
15BN EBR VO KEEEEE
1 Overview
2 Biological treatment
3 Membrane separation
4 Adsorption
5 Photochemical treatment
6 Coagulation sedimentation
7 Design, operation and maintenance of water purification process
8 Design, operation and maintenance of wastewater reuse process
9 Design, operation and maintenance of sewage treatment process
10 Design, operation and maintenance of treatment of wastewater from waste disposal site
11 Design, operation and maintenance of treatment of wastewater from food industry
12 Design, operation and maintenance of treatment of wastewater from metal industry
13 Design, operation and maintenance of sludge treatment process
14 Design, operation and maintenance of wastes treatment process
15 Guidance of wastewater treatment and water quality management

RAESHM D H3E  /Assessment Method

BHRLAR—N40% Final report 40%
FRELAKR—KN30% Intermediate report 30%
BEOREANOEVEA3 0% Attitude to the lecture 30%

Efl- BHRFZOAAE  /Preparation and Review

BEICKWITDHEREE /Preparation for the Class

EHICBRAETNEEREFEELTHL,
Prepare for lessons using handout.

B LDEE /Remarks

ERASE (20135 K : ®FE. 2014FE : BEAFE ). REBLC L2 ZEFEEN T TE2013FEE BAFERB,

Official language for this subject: English in 2013, Japanese in 2014.

BYEEASOXYE— /Message from the Instructor
LRA—KNGEZABICR L 0EE<TMET .
Make much of the report related to lecture.

F—J— R /Keywords
Ko ERME RET EEk HSER
Water treatment Sludge treatment Design Operation Maintenance
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SPIRE
o RIBIRIL iR A 2T LEK

(Advanced Recycle Engineering)

BHER ZH HEHF /Hidenari YASUI/ TRIILF—BRILZER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
hIREEE L THATRESBRELZEEITZLHICE. RECELVERZEABVEENRERY kLB ATLAEEZRDZERFRXY
THd. ANETRIATLZRENL: FMEITRD OO/ INDELT, BAZV7AORAYIIL—2—2FVENSLEIZNET7O—FT
BEY- HKkREIATLAERETDCEERSES, BEY- FKOBIEERT. TOL, LB ATALAERKLZEIZY NTOCATER
ThTVB, 7OCAOVEI—FAVIDAFIICE 2T, ChSEZHENICERL, BYUBSATAZRETEDLSICAD ZENERE
NEEBETH S,

Application of mathematical models has become a standard practice in wastewater/solid treatment plant design,

optimisation and operational control. There are many state-of-the-art models currently available for different unit processes applied at
wastewater/solid treatment plant. These models have been implemented in different commercial process simulators and are readily available for
use in engineering, consulting and academic sectors. Although, the commercial process simulators are easy to use, the magnitude and complexity
of biochemical, and physico-chemical reactions involved in wastewater treatment make it challenging for the first time practitioner to adequately
grasp the intricate details of the model. As the advantage of modelling in wastewater treatment are well accepted, the intention of the course is to
familiarise the first-time user to important basic fundamentals and terminologies used in present day

wastewater/solid treatment models.

#HHKIE [Textbooks
BICEEET., BROXEEREERNT S,

Handout

SEEREEEEICIE O) /References ( Available in the library: O )
EERICEEBN TS,

Suggested during the class.

32/ 69



o B RBIRE MR
(Advanced Recycle Engineering)

BB WA /Class schedules and Contents
1 FENEREER

WEYRBOBE (MEIRY )

BEYMRBOBE (BILET )

REPHICET2MWERZORLE

NAAIAD D RIERILREDERL S

BEYMRSOBE (BREEER )

XEURBT7OLAOBENRR

XRURBT7OLAOIZ1L—>3 Y

9 EMFBRIOEAOKENRRE

10FE5EE7O0RAN T2 -3

M BRSO AOKRENKRE

12 BRs#7OtAN>IaL -3y

13 KEREVOMEB/ERILS AT LAOBENRE

14 HKEEZEYOMEB/ERILATALADYZ1L—23Y

15FEH

oO~NOoO O, WN

Overview of environmental pollution

Microbial reaction (material balance)

Microbial reaction (energy from oxidation/reduction)

Material conservation in environmental engineering

Engineering expression of system response

Microbial reaction (growth and decay)

Mathematical description of unit-processes (anaerobic digestion process)
Computer simulation of anaerobic digestion process

9 Mathematical description of unit-processes (activated sludge process)
10 Computer simulation of activated sludge process

11 Mathematical description of separation processes

12 Computer simulation of separation process

13 Plant-wide modelling (1) (Petersen matrix-based customisation)

14 Plant-wide modelling (Il) (simulation of the customised model)

15 Review

RAESHM D H3E  /Assessment Method

BBHSM (T8 EJICLPERE) 50%
LR— NFR 50%

Active learning 50%

Presentation 50%

Efl- BHRFZOAAE  /Preparation and Review

O N OO WN =

BEICX T DEHEE  /Preparation for the Class
Z7OEATZ1L—2E2AVBOT, /—h7YIVOAVE1—2%2F5T % &£ (WindowsD &)

Prepare your own laptop computer to install the process simulator (Windows only).

B LDEE /Remarks
EAEBUREE THH, RECLSERALEN BINEARETLHRT S,
J7OEASIAL—22AWVWSOT, 2OIXTHENEEREE TS,

Official language : English unless specified.
Two slots (3 hrs /week) x seven weeks.

HEENSOXYE— /Message from the Instructor
Bri iR EOERBREMOREREOT, ChEFOHIEHEL TVBIENEELL,

Students are advised to attend the lecture of Recycling Engineering (Master course) prior to the class.

F—J— R /Keywords
LZI2, HknE, HENRS. MEILERS

Chemical engineering, microbial reaction, physico-chemical reaction, wastewater enginerring
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EMBE

2 1= b At SA BIEY AT LAET
oK BIRIE T F45R RES AT L8R

(Advanced Aquatic Environment EngineeringAdvanced Aquatic Environment Engineering)

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

/Instructor

BIEFR By 28y 1 2% 4 RERRE B 97

[Year /Credits /Semester /Class Format /Class

HNRAFFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

HNRER [BR] REMCEZT7OLAD-R, BENAAZRATALATD—A, BEERIATLAOI—RA, BH ATLAO—R, B

REDOBE /Course Description

KFICHEE NZYENLEN, EYMZENICRBL D298 BRESHA TV BEEYEN. XN EEKREREL DD, BRELTKETS
R &R FEB T D, AHEZH T4 I0REMIT(Computational Fluid Dynamics)ICERZ YT, BEXTF—XFEERPIa2L—23a>n /I
TELRET D, KEE, KBEYE, RENIZCELZIBE2ERNICER ST, ChICi > THELAEZEZINMBOEMEBBEZHRL TV

BHZEBZCENEANENTERETH S,

The hydrodynamic system coupled with biological and chemical reactions is described using computational fluid dynamics (CFD). Integrated

methods are also explained with hydraulics, aquatic chemistry, and biology in wasetwater treatment processes.

HHRIE [Textbooks

BEISUTERZRHT S,

Handouts

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

RESHE - WA /Class schedules and Contents

1. KBEREKEIR (1)

2. KEREKER (2)

3. KEFBERENKE (1)

4. KEFBHEREKE (2

5 KEILBI2REBOXBECZEBE (1)
6. KEILHIZRBOXBLEEBE (2)
7. XKBIZH T2 REDOEE L ZERE (3)
8. KEIIBIZLEENEEHRE (1)

9. KBIZHI2LEENEREHRE (2)

10. KBICH T B LEEOREHE (3)

1. KBICH TR FRIEOEE (1)
12. KBIZH T2 R TRUE DS (2)
13. KBICH IR FRUE DS (3)
14. KB OREBEHME (1)

15. KB OREFME (2)

. Water circulation and resources (1)

. Water circulation and resources (2)

. Environmental pollution and its hydraulic (1)

. Environmental pollution and its hydraulic (2)

. Flow patterns affecting substance transportation (1)
. Flow patterns affecting substance transportation (2)
. Flow patterns affecting substance transportation (3)
. Mixing and run off (1)

9. Mixing and run off (2)

10. Mixing and run off (3)

11. Behaviour of particles in water (1)

12. Behaviour of particles in water (2)

13. Behaviour of particles in water (3)

14. Protection of aquatic environment (1)

15. Protection of aquatic environment (2)

O ~NO OO WN-=-
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e P A,
oOKBIRIBEITF4HW
(Advanced Aquatic Environment EngineeringAdvanced Aquatic Environment Engineering)

RIEME D 5%  /Assessment Method
LR=K- hFABN 40%
HRFER 60%

Report 40%
Final Exam 60%

E§l- BRFZOAAE  /Preparation and Review

REICKITDEMREIE /Preparation for the Class
WEE, B, LEIZ0RSBABEZEBLTHIL
Advanced knowledge of physics and mathematics are essential.

Bi&LDEE /Remarks
FERAER (EEBEHDVIEALXE. BRFEERRE. 2012FFHEFE)

Official languages for this subject are English and Japanese. English is used even year and Japanese is the odd.

HUELASOXYE— [Message from the Instructor

LREENMFRIRZILOSTDTRZERL AL, PEZE, HF, CEIZFEELLRNILOABIZTNTNBETH S,

EMBE
RRSATLAER

Chemistry and biology in the undergraduate level and physics, mathematics and chemical engineering in the graduate level (master) are to be

studied.

F—7—R /Keywords
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> +mm Wb ZA =S F LT
oith BRIRIBH B 45 7R RA AT LB

(Advanced Environmental Modeling and Strategies for Sustainable Development )

HYER nEE B/ Takaaki KATO / REEHIZER (19~ )

/Instructor

BIEER B 28 {1 5 2% H RERRE E-E3 A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

RBEICHEHIZERTFAUTRE, BEFEEFLIERRCHIZ2AARNENETIIN ZED T EREBEREETILIEDIATVS, COBBTRE, W
ENE—MRTAVSNIREBFRETTNEERIZLOLHBERARBE, E<CBBFETFIOBICERESVTESR, TBEOERER

ETBHEHIC, W, LR— NRESLTITANERT,
HEEEE. BEEFLERHBUVTZTCTRAENTVIRNEEERTERLSICADETHT.

Forecasting future climate and economy of the world relies upon computer simulation technologies using climate-

economy joint models. The current subject explains how such model works using a simple example of climate-economy joint model such as the

RICE/DICE model.

After finishing this course, students would be able to read economic models and understand flows of material and money within those models.

#HHKIE [Textbooks

W.D. Nordhaus "Managing The Global Commons", MIT Press.
(EAFE5L, WTWAHY, SEERER) HIKERCEBOLERE, RFEREHMBEL )

sZEREEFEEICIE O) /References ( Available in the library: O )
W.D. Nordhaus and J. Boyer "Warming the World", MIT Press.

B¥SHE - WA /Class schedules and Contents
1 HAEA
2 BEOEFIL (EEEOTE : %A )
3 BEOEFI (HEEOTEH2 : HAKRKIL)
4 BEOETFI (LEOTE: BRAERE)
5 BEOEFI (EDOTER : FBEHRKINL)
6 BEODEFIL (EHMHER )
7 BEODEFIL (EEXER)
8 DICEEFIOHE
9 DICEEFLDEBEHTIATL (HE)
10 DICEEFINOBEEY T AT L (£E)
11 DICEEFILOKIEREY T AT A
12 DICEEFI D&% - KIREE
13 NTA—BDEEEFY )T L -3
14 REBERETETFIANOSZ21L -3 55

15 £¥&o

1 Introduction

2 Economic modeling: Consumer I: Utility

3 Economic modeling: Consumer II: Utility maximization
4 Economic modeling: Firm I: Cost and profit

5 Economic modeling: Firm II: Profit maximization
6 Economic modeling: Technology choice

7 Economic modeling: Capital accumulation

8 DICE model overviewl

9 DICE model: Consumption

10 DICE model: Production

11 DICE model: Climate subsystem

12 DICE model: Climate Economy linkage

13 Model calibration

14 Modeling language

15 Conclusion
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> TO0 W =A
O 3 BR B 455 B & 455
(Advanced Environmental Modeling and Strategies for Sustainable Development )

RIEFHE D HE  /Assessment Method
LR—k 80%
PFABN 20%
Term paper 80%
Mini exam 20%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
SOORBZOERBANBEFIRETS

Knowledge of basic microeconomics is required.

BiEEDEE /Remarks

BEHICHEREETSENH20T, BREEECRExcel EAFATEE / — NNV EFSOIE

HEBEEBAFTREICRFRSE (2013FE L BARTE)
Please bring your lap top computer for use in exercises.
Official language is Japanese in 2013.

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords

34/ 69
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EMBE

2 I= v £ BB AT LET
oith BIRIBIE RIS RA AT LB

(Advanced Geosphere Environment Treatment)

HYER FRE E/YoITO/ IXRILF—BRILER (19~ )

/Instructor

BIEER B 28 {1 5 125 RERRE E-E3 A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

BEDARNBTRICKIZLE #TKER, BLESECERMERILENILIDITREAN HAFELOBDYH S, HEREHEAD
WIEOHY) FREANENEFE , 2EVAINZ—IAVNIDVTKRY SEICERTERIRSICEB TS, 510, TEREREOLOHD
BESHEERRP AT LANERZBRTEZZ2ER N ZES, COBROERBER., BRCHTZILEEFROBR, VAIVRIAVREL

LT EIC DV TE OB EFHATER LS ICBDICETH D,

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.

#HHBIE [Textbooks
2ICAL
None

SEZEZREEHEICIE O) /References ( Available in the library: O )
oL
None

LB WA /Class schedules and Contents
1 HEREOBE  tEFROEFRLHE
TEFRORER- 28
TEFRYNEDHE
TERRFEOBE
EHES
FRYEOHEEBRE (1) (RFoIv)l, HIILP—HELE)
FRMEOERIBE (2 ) (#TAFEN, BEBELZL)
FBREBEORE (1) o7 7O0-F)
9 BRIFDEHL(2) (EEEBFR)

O~NOoO O~ WDN

10 FBERTFEDRE

12 FBERTFEDRL

(VOCER )

(PCBERBZ L )

(3)
1M BRTBEOBRE (4) (AER)
(3)
13 BRTFEORL (6 )
14 DVAIIRIAY
15 &

3
4
5
6) (T—ARZT A1)
N

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(Potential energy, Darcy's law etc.)
7 Transportation process of contaminants in soil , partll(Groundwater flow, migration etc.)
8 Treatment of pollution soil, part |(Approach to measure methods)

9 Treatment of pollution soil, part ll(Heavy metal)

10 Treatment of pollution soil, part I1I(VOC)

11 Treatment of pollution soil, part IV(Qil)

12 Treatment of pollution soil, part V(PCB etc.)

13 Treatment of pollution soil, part VI(Case study)

14 Risk management (enterprise risk)

15 Summary
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EMBE

oith B IRIR IS 18 45 5 RES AT LHR

(Advanced Geosphere Environment Treatment)

BAESFM D 3% /Assessment Method
NTFAKN 60%
I/ZR_ |\ /,\E 40%
Regular assignments 60%
Mini quizzes 40%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
FICHL
None
BELDEE /Remarks
EASE (20135 E  ®FE- BAFE. 2045E  BFF) . RFBLLIZHFLEEN B TIE2013FEL AFTRBE
Official language for this subject: English and Japanese in 2013. Guest lecturers would teach risk management sessions in Japanese., Japanese
in 2014.

HEEANSOXYE— /Message from the Instructor
TEEREER  REEAEOA B STHESOLHEGICEVTREMSEOERELRY D20HD, chETICLEYER- T KEZCIEITIER
ZRELTIBA D EFEIRNUTEEMTEDRLSICERICHEBTHEZTDS, HETRIUDEEEES,

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—J— R /Keywords
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EMBE

R =[R2 %& IBIES FLAET
OQEE:I:*EE%%HH RIBS AT LAER

(Advanced Production Process Engineering )

HYER k¥ HBE/Sadao MIZUNO / > AT LA TER

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

LNEEETAIIRICSVTIRER IRILF—Z25ECHAVCERATRZEANAROSNTVS, ABRETR. SELSVNRICEETIHYME
HCDOVWTEY, RIERYEFTFNTLVREEREMCOVTEENEZ LIFTHETS. HILKBARTZINERMN TEHCOVTOH @M% &R

TERLIIIBBEZIERELET S,

It is requred to use efficiently the resources and energy on production process of goods. On this study, we learn to high-degree and high-efficient
production, and discuss to high-degree technology which is recently struggling, giving examples of implementation. Moreover, we grasp the trend

of really new techniques and processing methods which have to develope.

HHRIE [Textbooks
TUURBEHRHDWVIBEEBRICEET S,

Distribution of printed papers, or it is designate the started day of this lectures.

SEEREEHEEICIF O) /References ( Available in the library: O )
BRISEEEEALAISER7 BAMHEAR

Handbook of mechanical engineerng, production systems enngineering B 7, compiled by the Japan Society of Mechanical Engineers.

LB WA /Class schedules and Contents
1 EEEXEIROHE

SEIRERF #B=E

EEIRNEG ®BaEil

SEIRERG DR B

SEIRRF SFEt- SeeREN

BEIFEME SESBEOREN

BEATEME HAMEED B

SEEFERT 3DRTOIEARN

9 EMRLEEFXNOBE

10 5 REERN BRIEFLEE

11 SMEREEFN BRIEFEEEREYR

R EWREEFR ZSERREE

13 EMNREERN SEEREEREREYR

Y EEREEE . SETHRE

15 1B 8

O~NOoO O~ WDN

1 Overview of high-degree production processes

2 High-degree process design, overview

3 High-degree process design, compound technique

4 High-degree process design, miniaturization tech.

5 High-degree process design, high-speed,-efficiency tech.
6 Compound machine, high-degree structure tech.

7 Compound machine, comprehensive function tech.

8 High-degree production design, three-D design tech.

9 High-efficiency production system, overview

10 High-efficiency production system, mix-flow order

11 High-efficiency production system, method of indication
12 High-efficiency production system, variety mix-flow

13 High-efficiency production system, method of indication
14 High-degree quality control and preventive maintenance
15 Review
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HPIRE
o EIRRFIFHR BES A7 LEK

(Advanced Production Process Engineering )

RIEME D 5%  /Assessment Method

FER (FTEEE) 20%
LR—hr»2VEEBROFTR 80%

Normal mark ( Study behavior ) 20%
Mark of report or tests 80%

E§l- BRFZOAAE  /Preparation and Review

REICKITDEMREIE /Preparation for the Class
EPHOEBRMAMBETHY, TOEMETICERETES, BRICA>LERMSAEROEREZL R—NTRX, HffHEEICRITS,
FEASRE. 2013FEE AXERE. RESEFEEN VNEBIRERE.

This study is need to fundamental technology of each fields, and accordinng to these technology , this lecture is done. Students express own

opinions for applied and developed technique along this lecture, and put to good use for improvement in technical ability.
Official language for this subject is Japanese in 2013 too, but if there is some applicants in English, it is done separately in English.

B LEDEE /Remarks
AEZNERE, ELEZEOEMASHICHTRIOD L, E5B2312EZXTEBIETZ L,

Students are need to consider whether always this lecture can be applied to each technical field.

HUELASOXYE— [Message from the Instructor
HREFT, £ERN, EEESBICDEEEEIHFORMNTHY . BEROEMNZESHE T,

These lectures are the technique of compound fields at the wide variety of product design, production engineering, manufacturing, and you should
aim at the most advanced technology use by your own original invention.

F—7—R /Keywords
£EAR. RYPEE. PRLEE, SRELE

p roduction system, production synchronization, production levelig, production of many models
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EMBE

o YA 9) Lx4Em RIS AT LER

(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
RRELGLSBRCXEZVH A IILENIBFTOME, BROERFZHENL. TENSAEL SOBHZTS5. £k, BAKEhEZVSAI)L
Bifi2EAL, HEFER. BMAROFEEICOVTERS,
RREAHLBEOEBRERDDIEEZERBLETS,

Actual cases in research and development in recycing technologies (which is necessary for forming sustainable society)
are introduted and explained from the engineering aspect. Also in introducing practically applied recycling technologies,
directions of research and development (R&D) and technological development (TD) are discussed.

The understanding of the recycling oriented society is the target.

HHRIE [Textbooks
BICEEEY., YELBUTEZOHNEERZEBENTS

Not specified, distributed in lectures as needed

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

Instructed in lectures

B¥:HHE - WA /Class schedules and Contents

1 UL OIOBE
UHAOINDEZS

BALEE & U T DR FRM (R
BE & L T ORBRERMT2(8 R
WIRN D BRI —T 1 > )
WEN 5 B MT2(LLE)

VB H 2 B T3 ()
NEN D HEIT4(BER)

9 RBEREM(EK)

10 BEREM2ATILIZULA)

11 FBHEEI3(ERE)

12 UHAINLEMBN1(BEEHE)
13 UHA IIILEMRBN2RE)
14 VYA INERBN3(BERER)
15 £&H

0N OB WN

1 Overview of recycling

2 ldea 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
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HFIRE
o YA 9) Lx4Em RIS AT LER

(Advanced Recycling System Engineering)

RIEME D 5%  /Assessment Method

B RES 0 100%
Active learning 100%

ERl- BRZBOANAE  /Preparation and Review

REICX T B EBEE /Preparation for the Class
BICEL

nothing

BELDEE /Remarks
DHAOINIEZEEL, BERHABIHDENLEELV., HEZERTS, LR IL>TERNBROEREZTET S,
It is desirable that you took recyling-system engineering course and have basic knowledge. Attendence is empasized.
Your understinding on lecture materials is evaluated by your report.

HYENSOXYHE— [Message from the Instructor
BREME, UFA VLDV TERLCLVABEBZETTREL, MENDERERNZ ZETITS,
Not only acuiring knowledge about sustainable society and recycling through lectures, you are given opportunities to
present your own ideas.

F—7—R /Keywords

37/ 69



EMBE
RRSATLAER

P A,
oAV ENR
(Advanced Studies in Environmental Pollution and Health Risks )
2F / Kimiko HARAGUCHI / TR )L ¥ —f&ER{t

BHER nEE B/ Takaaki KATO / REEGIZER (19~ ), EO
/Instructor 25
BEH X/ Yoshihisa FUJINO / SEEE)ER, & B¥ /Chang-Jin MA / IEEEhEET
BIBFER By 284y 28 125 RERE EE A"
/Year /Credits /Semester /Class Format /Class
WRAZEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
[Year of School Entrance O
HRER [BR] RECZETOLAT R RENA A ATATD—R, REERATLAID—R, W ATALAO—R, &
/Department EFHA VIR, BE XTFA4T7REI—-R, AVE1—Z2ATALAO—A

RENOPE /Course Description
K BERBEREABELARFEOEDYICOVT, BRENFICRYAEDTER tXBAKRE. X, REENOBREE L TOFBICFAIX RS,

RECEIHENEBICEEZBENET S,

Participants of this course will accquire practical knowledge as administrators or environmental technicians
to tackle with health risks embedded in the environment. Lectures are selected from active experts of public

health and environmental policy.
The objectives of this lecture is to obtain basic knowledge for research and to develop and improve the

research ability.

HRBE /Textbooks
T+ AN

Handouts are prepared by lectures.

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

The New Press , New York , USA.
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EMBE

OfZEE) AU 4R RES T LEK

(Advanced Studies in Environmental Pollution and Health Risks )

BB WA /Class schedules and Contents
1 HWIRRIZ R T KIREREOHE
2 ARFEMEOREICS F2LERE
3 BREETE R E O FIEH IR BT R YE O HIH
4 TAYVIAY—AICB T RREERME
5 RRFERYEDREICS T D HLE
6 FE—EILY—ADLSORTEYE
7 HETFEIC & D RRTT RN RO FHE
8 TTOeRFTSR
9 T A= MO KRERE
10 HEREBELREE
11 KRFER
12 RNERERZE
13 BZEFH (1) KERERE
14 BT (2) KERFEBYE
15 Bih2E 3) KREOBE

Overview of earth science & pollution
Chemical reaction of air pollutants
Combustion control of pollutants
Air pollutants at fixed source
Diffusion of air pollutants
Air pollutants from mobile source
Analysis & estimation of air pollution by statistical method
Health toxicity of arsenic in drinking water
Health risk and water borne disease in Asia
10 Social environment and health
11 Overview of Minamata Diesease
12 Health risk and Epidemiology
13 Field study (1) Minamata Disease Municipal Museum
14 Field study (2) Minamata Disease victims memorial service
15 Field study (3) Resuscitation of Minamata Bay

0 N OB WN =

©

RAEEMD H3E  /Assessment Method
BENERESM 50%
BE(LA—N) RUESET—IERELLK— NIH(A4108L L) 50%

Active learning 50%
Assignment and Report about selected theme (A4-10 sheets or more) 50%

EH- ERFEEBEOHAZAR /Preparation and Review

REICK T BEBEE /Preparation for the Class
ERENBEHGS IS

Active participation to discussions is highly valued.

B LDEE /Remarks

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords
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EMBE

ORENFIMH AT LHIER RATEER

(Special Lectures on Flow Control Systems)

HYER EE ®M/ Yoshiaki MIYAZATO / B> AT LTER (19~ ), /NEF K / Daisuke ONO / S AT A
/Instructor TR

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

The Interaction between a normal shock wave and a boundary layer along a wall surface in internal compressible flows causes a very complicated
flow. When the shock is strong enough to separate the boundary layer, the shock is bifurcated and one or more shocks appear downstream of the
bifurcated shock. A series of shocks thus formed, called shock train, is followed by an adverse pressure gradient region. Thus the effect of the
interaction extends over a great distance. The flow is decelerated from supersonic to subsonic through the whole interaction region. In this sense,
the interaction region including the shock train in it is referred to as pseudo-shock . The shock train and pseudo-shock strongly affect the
performance and efficiency of various flow devices. Therefore, the objectives of this course are to understand the shock train and pseudo-shock
caused by the interaction between shock wave and boundary layer in internal gas flows and the pseudo-shock in various devices and its control
methods.

HABE /Textbooks
Original textbook to be delivered.

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

RESTHE - WA /Class schedules and Contents

1 Introduction

2 Definitions of shock trains and pseudo-shocks
3 The state of the art

4 Properties of pseudo-shocks

5 Neumann and Lustwerk's experiment

6 Numerical calculations on shock trains

7 Shockless model of pseudo-shocks

8 Diffusion model of pseudo-shocks

9 Modified diffusion model of pseudo-shocks

10 Mass-averaging flow model of pseudo-shocks
11 Pseudo-shocks in supersonic wind tunnel diffusers
12 Pseudo-shocks in supersonic inlet diffusers

13 Pseudo-shocks in supersonic ejectors

14 Control methods of pseudo-shocks

15 Self-excited oscillations of pseudo-shocks

a5 3E  /Assessment Method
Presentation 100%

Ef- BRZBOANAE  /Preparation and Review

REICX T2 EHEE /Preparation for the Class

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

B LDEE /Remarks
It is desirable for there to be technical knowledge about fluid mechanics.

HYENSOXYHE— [Message from the Instructor
Students attending this lecture understand fundamental knowledge about intake aerodynamics

F—J— R /Keywords
Compressible fluid dynamics, Shock waves, Supersonic nozzles, Supersonic diffusers, Mach numbers, Sonic waves
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EMBE

WY AT LHBIHES nazsey

(Special Lectures on Design Systems)

HYER ¥k  RE—/Ryoichi MATSUNAGA / M2 A7 LAT%¥%, # BER/Changhee CHO / #> AT LATHH
/Instructor (19~)
MLE ¥/ Hiroshi MURAKAMI / > AT LATZER (19~ )
BIBFER By 284y 28 125 RERE BE A"
/Year /Credits /Semester /Class Format /Class
WRAZEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
[Year of School Entrance O
HRER [BR] RECZETOLAT R RENA A ATATD—R, REERATLAID—R, W ATALAO—R, &
/Department EFHA VIR, BE XTFA4T7REI—-R, AVE1—Z2ATALAO—A

RENOPE /Course Description
BHBEYORIICH 13, MHOZK, BE., WRCEIZMPIZZCEIZANBEEY , REESHEOSVEEIXHRAICEIZHEM
DOFRET MIBMICOVTHBATED KSICH D,

This course is an advanced lecture about design and processing of a machine structure, including deformation, strength, and failure of materials.
Topics are up-to-date design and processing technologies about various industrial materials, considering environmental compliance.

HHRIE [Textbooks

L
None

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

MEOOE—28A,. BREERENTT S,
Handouts of a copy of articles about related topics.

B¥:HE - WA /Class schedules and Contents
1 BEEYOLEMICEITZRIEOEHREFEMN [FAKE]
9 "
3 "
A BEBEYOEFBREORE, FMESZICBE I RIENER. [FEHRKRE]
5 "
6 "
7 "
8 RBNRFTEICEIZIRENEREEMCEIZETEXEMOR [FFMEKRE]
9 "
10 "
11 "
12 "
13 "
14 "
15FEH

1 Latest technologies about safety of machine structure (Details depend on research theme)
2 Continuation

3 Continuation

4 Detection and evaluation of fatigue failure of machine structure (Details depend on research theme)
5 Continuation

6 Continuation

7 Continuation

8 Discussion on papers about latest optimal design (Details depend on research theme)

9 Continuation

10 Continuation

11 Continuation

12 Continuation

13 Continuation

14 Continuation

15 Summary

RAEFFMD A% /Assessment Method
LAR—bK 100%
Report 100%

Efl- BRFZOAAE /Preparation and Review

40/ 69



ﬁﬁ

oRREHY AT LK RIESR

(Special Lectures on Design Systems)
REICX T B EBEE /Preparation for the Class

L
None

BELDEE /Remarks
BYEEASOXYE— /Message from the Instructor

F—"7— R /Keywords

40/ 69
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EMBE

oY AT LTHKRIHS i

(Special Lectures on Systems Engineering)

HYER BE S1E/ Takanori KIYOTA / ##> AT AT ER (19~ ), %K =R/ Takumi SASAKI / > AT L
/Instructor TER(19~)

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
SAFLATEESATAORR, BAF, REt. S, WA, Bl FEE, ReMELCHTIEMTHE. ANETE, DRY NP ADE
BEOHES ATLAEZRRELT, ECXEOBHREBEL T, SATAIZICBET2 B ERDD, FEBERK, EMAZEEFEVCRTEN
TEDELOICBBETH D,

System engineering is related to expression, analysis, design, control, estimaton, optimization, reliability, safety etc. of
systems. This course deepens the knowledge on system engineering mainly through paper reading, for mechanical
systems such as robots and automobils. The goal is to become able to handle teminologies.

#HRIE [Textbooks
PHEIZBUTER E A

Papers will be distributed.

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

RESTHE - WA /Class schedules and Contents

1 HA4HA>A  Introduction

2 YRATLDOEFUY  Modeling of Systems

3 JATFLDEFIY (EH) Modeling of Systems (Example)
4 DATLDOEN  Analysis of Systems

5 JATLDOEN (EH) Analysis of Systems (Example)

6 ZATLOFEE  Design of Systems

7 YARTLOREE (BH) Design of Systems (Example)

8 JATLMOEHE{  Optimization of Systems

9 JATLOERE (EH) Optimization of Systems (Example)
10 JATLOHEME (R ) Control of Systems (Theory)

1M1 SRFTLAOHME (KA ) Control of Systems (Application)

12 SRTLOFE (BH6) Control of Systems (Example)

13 PATLOREM  Safety of Systems

14 SRATLOREM (BH) Safety of Systems (Example)

15 F&H Conclusions

RAEEMD HE  /Assessment Method

&K 60%  Presentation 60%
LR—K 40%  Reports 40%

Efl- BHRFZOAAE /Preparation and Review

BEICKWITDHEREE /Preparation for the Class
HEITZCEI2ERABEARBRREETS L .

It is required to have basis and research experience for control engineering.

B LEDEE /Remarks

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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HFIRLE
% BETHEY

oORT 14 U A%H

(Special Lectures on Robotics)

ﬁﬁ

HYER SBEE  S1E/ Takanori KIYOTA / #> AT LATER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

HESOBEL VERMEN- SIHEMORRICLY, SPORY NIEERIZELTFST - RRELCEERLADZIZBVTHD, AFBBETRE. 20
L5BORY NEEMIC, ThoORE, BHE, HESEOEBREERMZRY RS, HERER,. EMAREZEVCET LN TED LD
ICBBZETH D,

Popularization of robotics now expands not only to industry, but also to general home, by remarkable development of
mechanical and control technologies.The lecture gives fundamental important technologies of robotics,such as
mechanics,dynamics,and control. The goal is to become able to handle teminologies.

#HRIE [Textbooks
"ORT 1 ORA BEAMEEES

Robotics, JSSME

SEEREE®EICIE O) [References ( Available in the library: O )
PHEIZISU TERBE Y.

Papers will be distributed, if necessary.

B¥:HHE - WA /Class schedules and Contents

1 44 A~ A Introduction

2 #% 9 % Decomposition
#8933 Locomotion

{E¥9 % Manipulation

§H8l9 % Sensing

EXE) 9 % Actuation

#4093 Control
178 % RE 9 B Motion teaching/planning
9 FTHA (&%t ) 9% Design
10 E#AORY N Industrial robot
11 H—EAXOKRY K Service robot
12 OKRY D&% Safety of robot
13 #&EZ(1) Overall seminar (1)
14 #&EF(2) Overall seminar (2)
15 F& ¥ Summary

0N O~ WN

a5 3E  /Assessment Method

35k 50%
LR—k 50%
presentation 50%
report 50%

Epi- E%FBOANAE  /Preparation and Review

BEICKITBHEBEE /Preparation for the Class
HEIZCEITI2ERABEARBRREETS L .

It is required to have basis and research experience for control engineering.

Bi&LDEE /Remarks

HEENSOXYE— /Message from the Instructor
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EMBE

oORT 1 U A% hIAER RATHEH

(Special Lectures on Robotics)

F—J— R /Keywords
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EMRE
CIRBHAEEH M OKV)ERE RETLEH

(Supervised Research on the Urban Environment and Ecological Design)

BHER BH [BZE/Hiroatsu FUKUDA / BETFH A %R (19~ ), FI>H— /N\—b /Bart DEWANCKER / £
/Instructor FHALER (19~)

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
EFEATRRECERTZ LTRSS, BFHRVHRLATREICEBIZCEDEREZSR, 2B0HEN. 220711/ XICHNM N THER
ZfT5. F17I4ATR, BEFFER/TOVEARBERHETTICEDLZIBHMREFTV. EQLSBRBEEBAFZ T LTITIODATVR A ZE
BID, F27IAAXTR, YATAFTTIUNIT 4 (BHETEEHT I ) REOAUNI RIS FTFAIZO2VWTEZL, thMmERRibZHIC L
T YAFAFTIINOT A OEEFHBEOEEZTS,
EHIARTE., EOXSIIREREBROBTAEHENATVZL, EENFERPTOLSBBININ LEAEENZERETHEXIAX, BRI D

o

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.

We discuss more deeper aspects of sustainable urban cities, and understand the reasons to pursue the environmental conscious cities and back

ground of those cities in many countries all over the world.

HRIE /Textbooks
EBELEL
Not specified
SEEREEFHEEICIE O) /References ( Available in the library: O )
NEHRER BHRREFHMEEEZSES
Urban Environmentology
DYATAFTIN DZ21Z2F7 4 JINRER— + /I PIREE
Sustainable Comunity Kenichi Kawamura, Hiroyuki Okado
JAVNI R T4  BEBFEE (N—HEY)
Compact City Kiyonobu Kaido
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OFIFH AT D <

) 5

(Supervised Research on the Urban Environment and Ecological Design)

BB WA /Class schedules and Contents

1 AAEVRA

2 REHERTI< V) EHIHFR
BHEFT I V) EHFR2
HAEHH O < V) BHIRFRE3
HAEFH < V) BHIHRS
HAEHH < W BHIHRS
HAEHH O < V) BHIFRE6
HAEFH < V) BHIHRT

o

3
4
5
6
7
8

S S SR S W SR
i S S

HOHEBRR
HOBEBRR2
MARZRETEH1
MARRETEHI2
BINEHI
BINEHI2
BINEHI3

9 HARFAFTINIFTAEAVNIRIT4 (1)

10 YATFAFTNLITAEDAVNTRIT A (2)

1M YRFAFTINOTAEDVNIRIT1(3)

12 BRAFAFTNOFTFAEAVNIRSTAOES (1)
13 HRAFAFTINIFAEAVNIRITADES (2)
14 YRFAFTINOTAEEAVNIRITADOEE (3)
15 RR&(TLEVF—2 3>/ OERM)

1 Guidance

2 Environmental City Case study 1:
3 Environmental City Case study 2:
4 Environmental City Case study 3:
5 Environmental City Case study 4:
6 Environmental City Case study 5:
7 Environmental City Case study 6:
8 Environmental City Case study 7:

redevelopment of inner city 1
redevelopment of inner city 2
urban fringe studies 1

urban fringe studies 2
foreign cities 1

foreign cities 2

foreign cities 3

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

REANOBRBHS M, EE 20%
BHMRICHTRFME 20%
EEREICHTAHIM 20%
TLEY—>3a> ol 40%

positive collaboration and questioning on lecturesattendance and collaboration of lectures 20%
evaluation of case study research 20%

evaluation of project study research 20%

evaluation of final presentation 40%

Efl- BHRFZOAAE /Preparation and Review

BEICHTDHEREE /Preparation for the Class

FEHNSEARRELCEDIFHICHALEZRS, BR. NEFET > THCEZHEBLET,

Gathering information on sustainable cities is a must and will be helpful to understand better the lectures.

B LEDEE /Remarks

EHIAERTIE, URL, HEZHRELTEZL,
You have to specify sources such as URL or authority of your report.

HEENSOXYE— /Message from the Instructor

BHIHR, BECEFENTHNICRECRYBCSMEREEZFTVET,

We offer participatory class in which you have to take the initiative in assignments of case study and exercise lessons.

F—7— R /Keywords
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EMRE
BRERERGTFERBRE AT SHH

(Supervised Research on the Environmental Design of Living Spaces)

HEER Z/K H—BB/ Soichiro KUROKI /| BEFH 4 228, /Il Bl / Takao AKAGAWA | BETH A 2 2R
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
EERATAHAVS KB ELA AT I UBREE, BEREELTOMREEBRE NP EERBECOBRAICOVTHEHYICFMETESRIZHETSI LD
ERTYA O LOBEREHBAER 7 I RY—J I ETHE. M3, SWMLERRIIEIKHNBET—XETRTOVTLES
BLEHEDEEOT TR AT,
FEBEBEUTOESY THS,
1. RKIBY : BHEEOEROT7OP IV EBEL T, BE BHZEEICKNTIERERDD,
2 BAEY: OPIIh2RELT, BERBINITZEREZRD D,

In order to enhance the ability to analyze the relationship between design intentions and dwelling environment of design

vocabulary in creating spaces, various aspect of space design will be abstracted and analyzed through document reading

and field surveys. The analyzed result will be further explored under guidance of each instructors.

Goal is as follows:

1.Akagawa in charge: Deepening your knowledge and understanding for urban space through a real urban design project.

2.Kuroki in charge: Deepening your knowledge and understanding for environmental design of living spaces through an environmental design
project.

#HHBIE [Textbooks

ERALEL
Not specified

SEEZREE®EICIE O) /References ( Available in the library: O )
BEBNTS
To be announced in class

LB WA /Class schedules and Contents
1 H4 &> AlGuidance

2~7

B

BEER BHEROETEXHOFTHE, 71— ILRUS—FEZzBL T, BE ZHZEBHICNITIEHRERD. RROFHEHCHS T30
IVRNEEELEBBREEEZTS.

AKAGAWA in charge:

This course assumes, reading of major thesis on Architectural and Urban design theory, field research, which will lead to

actual urban design projects.

8~15

BAREY

RENER HHZEMzE X BRAEIRESICEENBERNSOHL, TORHFELMRCODVTEANICHRD  Cc2ANEL LD
JIVMIBIBIRRREZEET D,

KUROKI in charge:

This course will analyze a actual building and urban space from the viewpoint of acoustics, lighting, thermal environment

and design, and instruct about a project aimed at investigating about the direction technique and an effect.

RAEFFMD A% /Assessment Method
LAR—bK 100%
Mid term Papers 100%

Efl- BRFZOAAE /Preparation and Review
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3t BEE L

(Supervised Research on the Environmental Design of Living Spaces)

REICX T B EBEE /Preparation for the Class
FHICHEL
Not specified
BELDEE /Remarks
TOPIVNEBLREZBL TEERBEBBN ST A RAAY a2V eLlfHdl L .
Students are encouraged to participate in discussion with Instructor on Project Seminar.
HYENSOXYHE— Message from the Instructor
BEADBELEVAROBRICERICEOTHRLL .

Students are encouraged to learn and understand on the higher order and extensive knowledge.

F—J— R /Keywords

44/ 69
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EMRE
CBIEFRME A T 23w RaTEER

(Supervised Research on Environmentally Conscious Materials Engineering)

HEER /NMUHE 3L / Hidehiro KOYAMADA / BBEE7H o 28 (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
BHuasRs BHOoBEOEREL T, EEMHORRANECEEL EHRSLCENTERIrEETH S, FEBETRE. BEEMBOBEE
I, WA, UbA V)L REAFSICIANREIOIMEEZEZFALS AT, REAVNEOMBRARIC OV TEANEHZE
LTERERDD, FEROBERZ. REFNEMBIZOEESAE. HISIUCMRLEEZEEBIZDETH B,

As the basis for the drawing up sustainable buildings and cities, the technical development considering eco-balance performance is important. In
this lecture, attenders learn the methods to evaluate strength, workability, durability, recycling performance, environmental load and cost
competitiveness of building materials. Thereafter they are expected to fully understand the technical development of environment-conscious
materials. The object of this lecture is to make attenders master the advanced knowledge, skill and research method of environment-conscious
material engineering.

#HHKIE [Textbooks
=L

Not specified

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

To be announced in class

BB WA /Class schedules and Contents

1. EEMRORENER1 [XRAME]

2 BEMBOREMNER2 [£F &)
JLEEMBORLNERS [BEHH]

4. BEMBOBRSTHNRERMS [Limire]

5. MRIERET O REE & RIBAMB M BIERET

6. 5RE 0§l

7. IO FE

8. MAMDOFME1 [#EiEM]

9. MAMDOTM2 [ L41]

10. UH A O )L EREDFHE

1. REBEE R/ O FHE

12. A NS D OFHME

13. REFMEA BRI EREFMEIO> V) —N]
14, RIFFMBEMBIERE2 [#RLEX D NREEMR]

15 WEAMBMBERFS (X2 27U — MM

. Historical aspects of building materials 1 / Natural materials

. Historical aspects of building materials 2 / Metallic and inorganic materials
. Historical aspects of building materials 3 / Composite materials
. Historical aspects of building materials 4 / Advanced materials
. History of material design and eco-material design

. Evaluation of strength

. Evaluation of workability

. Evaluation of durability 1 / Structural materials

9. Evaluation of durability 2 / Unstructural materials

10. Evaluation of recycling performance

11. Evaluation of environmental load

12. Evaluation of cost competitiveness

13. Eco-material design 1 / Environment-conscious concrete

14. Eco-material design 2 / Fiber reinforced cement composites
15. Eco-material design 3 / Cement concrete structure

O N OB WN =
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EMRE
OB B T 255 Rz

(Supervised Research on Environmentally Conscious Materials Engineering)

RIEME D 5%  /Assessment Method
EE 50%
LAR—bN :50%

Exercise: 50%
Report: 50%

Efl- BRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
EEHICEERT
To be announced in class
BELDEE /Remarks
BEBHNEERICEOD L
Attenders are expected to participate in discussion with instructor.

BYEEASOXYE— /Message from the Instructor
ARZFEHBREBRELVLTHRANICERLEIONTUTZIOEZEZANEZRE<ERL, SEOREDBNEERZEZIZDERMBODYN A Z2EZD
HBEELTHRLL,

Attenders are expected to fully understand the way of thinking of eco-material which spread all over the world from Japan as the information-
sending country, and to make it the base in the future of how building materials should be to support eco-building.

F—7—R /Keywords
BEMBORE WA, VT V)L REER , OARNHESD

Historical aspects, Durability, Recycling performance, Environmental load, Cost competitiveness
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EMBE

A EEERESS mET¥ER

(Supervised Research on Trans-Generational Architectural Design)

HEER /NMUHE 3L / Hidehiro KOYAMADA / BBEE7H o 28 (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
RBERYHARDIENERD  BENBEYOEERMN (M8, 8%, &Hilf) C20WT , BERBIEICHAEL , REREShTLVREEYD
RHEGLOEXREIIOVTESR, BAE , oHE28EL , IXZOSELSHE , BB IUOMELEEBET S,

Investigate about the manufacturing techniques (materials, construction methods) of the historical buildings which can be seen at present. And
learn the essence for longer life at the buildings to build by present technology. The object of this lecture is to master the advanced knowledge,
skill and research method of engineering.

HRIE /Textbooks

FEALEV
Not specified

SEEREEHEEICIE O) /References ( Available in the library: O )
HBHEBENTD

To be announced in class

BB WA /Class schedules and Contents

1
HAE A
Guidance

2~5
AN R:I0F: £/
Building built before the Edo period

6~9
BA A S BN O EEY
Building built from the Meiji period to the early part of the Shouwa period

10~14
BAMAEL SHEOEEY
Building built after the early part of the Shouwa period

15
TIN—THE

Discussion

RiEFM D A% /Assessment Method
LR—bK 100%
Mid term Papers 100%

E§l- BRFZOAAE  /Preparation and Review

BEICX T B EHEE  /Preparation for the Class
L

Not specified

BiELDEE /Remarks
BRNBETAAAYIAVELN TR E

Try an aggressive discussion.
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EMBE

A EEERESS mET¥ER

(Supervised Research on Trans-Generational Architectural Design)

HYELASOXYE— [Message from the Instructor
TEE VAR ORIRIZEHTHRL L .
Make effort to absorb extensive knowledge.

F—J— R /Keywords
ERACERE |, ERIER , KT, BEM4R, EEET

Heritage of Industrial Modernization, History of construcrion technology, Building material, Construction method
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EMRE
o MIREIFESR ABTEER

(Supervised Research on Urban Environmental Engineering)

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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
AFETRE, BHORNBLEHTTHELSELOETFDS, £ETHOHELTEZR/REL T, 22N ORESEFREZIRHRICODE>TAKELT
W EHDOERPEMCOVTHLUD CEZENETD, BRTRSREICCH T, BHFrEREPHIHRE. WRRENEXD1/NIKET
EBREFNEKTREOBEMPIATLAORREZTS., T, BE IRILF—SFOREFEEZEA THRAK TORIFELELEO>TVS
Y, ERBACOBRESVT, SEOBTRERXSZCELIERPEMEBN TS,

'Cities' are now home for over half the world's population - the hubs and gateways for capital, innovation, markets,
resources and migration. On current trends the future may be a 'planet of slums' - many cities are places of poverty,
crime and struggles for resources, where the 'environment' is polluted and hazardous. Other cities are sites of
conspicuous consumption, where the 'environment' is a commodity seen from a car or hotel window. The lecture is an
introduction to the many layers of the 'human urban environment'. It examines the full range of issues and elements that
make-up the urban environment, including the consumption of resources, population pressures, and the pattern of urban
development. These different issues and elements are examined through adopting an inter-disciplinary perspective,
drawing equally on geography, sociology, economics and political science, as well as the environmental and resource
sciences.

#HHKIE [Textbooks
IRi% & #H/Enviroment and Cities

SEEREEFHEEICIE O) /References ( Available in the library: O )
BEHICEEBN T, /will be introduced during the lecture appropriately.

M
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O%BHE j:ﬁhéﬁjb

(Supervised Research on Urban Environmental Engineering)

BB WA /Class schedules and Contents
1. Bk
2. \EHHRE
3. RRFBH—HWHREDZEAL
4. 7ON—)LH B EHIRE
51:/74%wéb —RELHHIRE
7.0N— )L'rﬁi%@%‘ll'rﬁ BEHTRE
8.AZ1FTAETATARAIN—HLBHRE
9. MHREOFEEY—I
10. B e A & i [X
1. RRME T OGRS RE
12. PX) HEH OB ATREERE
13. PO T HHOBLEAREERE
14. ) —>8H : FHORKRERE
15. IREFEHH O KK

. Introduction

. The Human Urban Environment - Scope and Methods

. Future Cities - Urban Environments in Transition

. Urban Environments in a Global Context

. Towards the Eco-City - the Physical Urban Environment

. City Form and Fabric - the Urban Built Environment

. Cities in Global Markets - the Economic Urban Environment
. Community and Lifestyle - the Social Urban Environment

9. What Next? - Methods and Tools for the Urban Environment
10. Towards Sustainable Cities and Regions

11. Sustainable Development of European Cities

12. Sustainable Development of America Cities

13. Sustainable Development of Asia Cities

14. Green Cities: Urban Growth And the Environment

15. Future of Environment City

RIEFHM D 3% /Assessment Method
L 7R— N/Report 40% L 7R— N4[E/Fouth
FRE/Theme 40% REE2[E/Twice
% K/Presentation 20% ¥ 1[E/Once

0N OB WN =

E§l- BRFZOAAE  /Preparation and Review

REICKTDEREIE /Preparation for the Class

LR—RNORBEERL. ROBETHRLELY, BRLELEYIDLSICREZEDHDIOT, EMOERNIBETH B,
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.

Bi&LDEE /Remarks

COREGEFORFUMZME>T, BRLEY, XBZREL I

English material will be used. Students need to translate or present in English.

BYEEASOXYE— /Message from the Instructor

HBHRBEOHYFEREZATLELTES R, BHREBEARDK ]

EDRHREV Ry TIIBI2TES VL,

The Lecture is to focus on the key debates that are of critical importance for the cities of both the developed and less-
developed nations and offers a set of directions and tools of enquiry that provide a realistic and practical approach to

understanding and managing sustainable cities and regions

F—7—R /Keywords
HHRE, TO>T 1, BhBE, BF &2

Urban Environment, Eco-City, City Form and Fabric, Economic Urban Environment,

47/ 69
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BEIEH L VRRZE DS

FEOREIEVETHD,

Social Urban Environment
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RETIZEY
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SFNE
BEIRIBET 85T BATEER

(Supervised Research on Environmental Engineering in Architecture)

BHER BE BZ/YUiRYU/BEFHY AR (19~ ), BF ¥/ Yasuyuki SHIRAISHI / BEFH 1 2 25
/Instructor (19~)

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
BFENREFPATALACELT, KYRVABOBBSERARELIZES, HII. ERTHAAOBRBLITZRONENSRROERE, RE
EEOECENEEREFANZAXALAICEAL. TOEMAMBREMARELANILETEDS LS, OFREOMET—IICHTHE- EKRENMEL
SORERL - BE ZE, ORFEBRRNOMERNBTORBLIREZTS, 56, BRES,PFE2E,. ERRESFEZAAGNIBELET S,
AREOIEBRF. EENREFMATACEL T, REME, BROLZHOOBE. Yl REANTEZZETHD,

The purpose of this course is to train researchers and deepen their expert knowledge about physics which specifies the
various physical phenomena of architectural indoor and outdoor space, especially about heat and air as the pyisical
elements. Ryu and Shiraishi will give lectures in thermal and air environment, respectively.

HRIE [Textbooks
#ICHBEL &V, /No text is required for this course.

SEEZREE®EICIE O) /References ( Available in the library: O )
REPIBN T2,

To be announced in class

LB WA /Class schedules and Contents
1 HARX VA
2 ZEOHRABTRE (B ZERRENGITEHE)
3 ZEOMRICHE TR ERREAOFERL
4 LERFREORE EXE
5 BREFEROLOOEE
6 |- R
7 HRBICEIDIENERAEE (BEICHLE>TRZFEOART—NICEHE )
8 HIREICE T2 HRMERBIET(1) BEBERX
9 ARBICEITIRIERBIETQ) EEWX
10 LEWXOMES (HEER. HAR, daH)
11 ZERRBICHITIEMERRIOEE (BEICHE>TRB2EOWHRT—VICEE )
12 ZERREICEIIHEFTRFERER(1) BIRERX
13 ZERRBICHEITIRMEBEBARIETR(Q) HBARX
14 LEWRXOHBEH (HRER. HAR, daH)
15 F&d

1 Guidance

2 Presentation of each thesis and discussion

3 Abstraction of thermal or air environmental problemsin each thesis
4 Inquiry into the problems

5 Work for the problem solving

6 Discussion

7 Selection of the newest paper about thermal environment
8 Attentive reading of the newest paper (1) Japanese Paper
9 Attentive reading of the newest paper (2) English Paper
10 Analysis of the parer

11 Selection of the newest paper about air environment

12 Attentive reading of the newest paper (1) Japanese Paper
13 Attentive reading of the newest paper (2) English Paper
14 Analysis of the parer

15 Review
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RERETRHER

(Supervised Research on Environmental Engineering in Architecture)

RIEME D 5%  /Assessment Method
LAR—b 40%
&K 60%
Report 40%
Presentation 60%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
BEETT .
To be assigned in class.

BiEEDEE /Remarks

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

48/ 69
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EMRE
BREBEFER RETISEY

(Supervised Research on 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

BEFERETHVWS H2E , BELE , BELR  BHAZEVK 2L OBEN S . FERTR , Chon0hZTHBELS , a5, 0T &
-ENER, BD - OFHER, BREG LR  BEIFOBRNSHEB TS . SSICLEORE (RBERE , BURETEL , BUREE
3% REASBORE , BREASORE ) PIXRLFRE (BRIRTUIYIIIIILFORE , /NI TUX R IIXIILFERE ) OFH
BEITBSZEICKY , NEOBEEZERLTESSCEBNETS .

Principles of work and principles of energy are explained. A purpose of this lesson is to understand a structure
of structural analysis.

#HRIE [Textbooks

IRILFREAM (BRA-BF , HEE)

A first course of energy priciple.

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

LB WA /Class schedules and Contents

1 RERCHBTIHZFOBEN HOBE

2 RERCIHBTZHZE0OEE2 0dH - ZUBERK

3 RERIHSTZHZOBES Bh- 0T HERK

4 POEMHEMEEEOERSER1 HOBE

5 WOENHMHEEOERSER2 074 - ZUBEK
6 WIENEMEEOERSERS BHI—0FHBER
7 WMNENEMRBECERSEN4 BUTHESHOLEIONE
8 WIENEMBBECERFENS o

9 HAN-—IVADEE

10 RABHE O RE

11 BRELSEORE

12 BPRTUOIYIILIZRILFORE

13 RNV TURA RV IRLFORE

14 EBUEEE

15 D

1 Structure of structural mechanics in beam theory 1  Equilibrium

2 Structure of structural mechanics in beam theory 2 Strain-displacement relation

3 Structure of structural mechanics in beam theory 3  Stress-strain relaiton

4 Governing equations of small displacement elastic problem 1  Equilibrium

5 Governing equations of small displacement elastic problem 2  Strain-displacement relation
6 Governing equations of small displacement elastic problem 3  Stress-strain relaiton

7 Governing equations of small displacement elastic problem 4 Equilibrium by using the displacement
8 Governing equations of small displacement elastic problem 5 Summary

9 Divergence theorem

10 Principle of virtual work

11 Principle of complementally virtual work

12 Principle of minimum potential energy

13 Principle of minimum complementally energy

14 Approximate analysis

15 Review
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BRBEFBER

(Supervised Research on Structural Analysis)

RIEME D 5%  /Assessment Method
BETOTAARAAYS3IL 20%
LAR—k 80%

Discussion 20%
Paper 80%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
BERBNFEZIEBRANIETLL .
Students are requested to complete the structural analysis.

BiEEDEE /Remarks

BHRAERDBRTHZIOT , BEAXTHEITZEREE2A , hEEZB > THETIEBNEETHS .

Calculation by own hand should be required for a proper understanding.

HYENSOXYHE— [Message from the Instructor

AERZTRBERMTOBYOREEBE IR EICRY , RORYW ISR TORBKEKD > TEL L .
By taking this lesson, enjoy a world of structural analysis.

F—J— R /Keywords

49/ 69
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EMBE

BEBIERBRE BETYER

(Supervised Research on Building Systems and Construction Methods)

HYER R HEA / Kazuaki HOKI / BEFH A 28 (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
BEBEGBECLEODNIMPRVBEICI > TARELED D, o, ECEICELITZ2BEMBANI ELRSD 0 , BN BV, BIHER
BEBECL>TARELKELRY  MERIBESBEAZE D, O¥HRELEFHASHREOHRICE, "BIZE EVSFEZES AENf BN
o CORSICBAELTARBEZZEAD LTEAKRVERIH 2, KBRIE , BERILHTIBELTEICL DV TOMEROROZRIAREICH
T, "™BI% 0ERSIU AN EZEEIBCLEZANET S,

The building systems depend upon materials and structures. And it is strongly localized because of difference of materials. Construction methods
depend on building systems, and these have close relationship. Last quarter century, some researcher proposed to use the term “building systems
and construction methods” as a new concept. As described above, the “building system” and “construction method” have an interesting
relationship to research building related activities. The lecture is prepared for the researcher who wants to find clue of both relationship.

HHRIE [Textbooks
HHICEL

Nothing particular

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

MEFRED  BREE HOR, T B HRYE
HARNSREE  F2lk BERITE (ISBHFECER) , ABKI L4

LB WA /Class schedules and Contents

1. BEERER
2 BEEEOHEN

3. EEMBEEE

4 BEYOBE : ELF12YT ILXVBN
5. FEOBESR

6. BEYOML LI BIE

7. BEBEOLE

8. BECLSTIEEETE

9. BBV V V- NBEORE

10 . PCTEOHBRERRE

1. BELBEOHBERE

12. 8% TZEORRETOER

13 . REBZRAHICE T2 8% TEOBERES
14 . 8% TZEOSHBOXEHMG

15 . BIEHREBH OMRIE

. Introduction of building systems

. Locality of building systems

. Building materials and building systems

. Building element

. Structural systems of building

. Finishing and building service systems

. History of building systems

. Building systems and construction methods

. History of reinforced concrete structure

. History of the pre cast concrete systems

. History of combined structures

. Development of building system and construction methods

. Examples of building system and construction method development in private companies
. Future of building system and construction method developments
. Review

0N OB WN =

A a A A aa
a b wODN -0
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BEEBTIEEL

(Supervised Research on Building Systems and Construction Methods)

RIEME D 5%  /Assessment Method
PR 50% WEEIEICOVWT, WAILIZ—U9BRBAZLENTHET S,
TLEYF—23> 50% RELEEOZEVAICEKAICEZSNZ N,

Mid term paper 50% Originality is the most crucial.
Presentation ability 50% How to convey his/her idea is the most crucial.

Efl- BRFZOAAE /Preparation and Review

BEICHWITDHEREE /Preparation for the Class

ERHIREICODVT , BIDERAZRLEHTHE , REOFBARYIILDRSICERL THL,

Students must create his/her own idea and prepare materials for discussion in next week lecture.

B LDEE /Remarks

BEOLLAE (BE) ChERBITRLONEEDNLLK K (IR ) CEKROHZIFEDBEEZLEXET,

The students who are interested in Building systems and construction systems are welcome.

BYEEASOXYE— /Message from the Instructor

EMBE
RETIZEY

BEZO<SIBEETERY>TETIABVHERICHY , BEEEEEZEBRIDE/THY , ZRHNBEI KD, —F , TEREYNF EHL I
BEFELTHESEVL, LAL , BEEZRRAIZT/ERIEN K EIEERNCENTSNLEIETHSD, MEQOEKRVERICOVT—#

ICEATHERAN?

In building the building systems and construction method have a strong relationship. Building systems remained as an article and construction
methods are not remained after completion of the project. However, building systems are realized with construction technologies that are based on
construction methods and construction management. Let us think about interesting relationship of the building systems and construction methods

with us!

F—— R /Keywords
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EMRE
IRIEB B AT LER ABTEER

(Supervised Research on Building Facilities Systems)

HYER BE BZ/YUiRYU/BEFHAER (19~ ), 8 K4/ Takao KATSURA/EBEFH 1 %R
/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
REBRBEATLAREBEL LZEN, EERE [BECHEITHIENAONBZE LN EHEIANSHEL, TOABRNEROBS OHRES
BPVEEESFICSATEDRLSICHEY THLEBREERETS,
AEEOIEBERF. RERKBIATLICELT, REHE, BROLOOEE- Yili- KRENFTEZZETH,

In this course, literatures related to building environment and building facilities are investigated from the scientific
viewpoint. The subject matters are discussed in order to apply for own research subjects.

HRIE /Textbooks
#(ICFEEE L A&V, /No text is required for this course.

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

To be announced in class.

RE¥SE- WA /Class schedules and Contents
1 HAZ D AERRDBORBOKY) AHK

2 XBABROBEEERK (WX BERE BEFBHRX)

3 XBABRORFEREORR (MX1)

4 XBABHLSOFLEHE BROBIOEKR (W)

5 XMABROREL RK2 (AN2 : BERRE HFBHX)

6 XBABRORFEBRENDRR2 (AX2)

7 XEHABENSOFMELHE BROBKLORKE2 (RX2)

8 XHMABRNDHELRKI (MX3: TRVAT L BAERY)
9 XEBABRORFEBRENDRRI (MX3)

10 XEABHL S OF AR BROBIOFKEI (RX3I)
1M XBABTOREERRS (RS BRAT L EFEHRX)
12 XBABORMEREORKRS (AX4)

13 XEABHL S OF LR BROBIOFKESL (R4)
14 AR

15 £&H

Guidance and list up the literatures

Study and introduction the literatures-1 ( Building Facilities System in Japanese)
Quest the literatures' advantage and issue-1

Quest the new research object from the literatures-1

Study and introduction the literatures-2 ( Building Facilities System in English)
Quest the literatures' advantage and issue-2

Quest the new research object from the literatures-2

Study and introduction the literatures-3 ( Air-conditioning System in Japanese)
9 Quest the literatures' advantage and issue-3

10 Quest the new research object from the literatures-3

11 Study and introduction the literatures-4 ( Air-conditioning System in English)
12 Quest the literatures' advantage and issue-4

13 Quest the new research object from the literatures-4

14 Discussion and summary

15 Review

O~NOoO OO WN -

RIEME D 5%  /Assessment Method

& Q(GEE) Practice, etc 80%
L R—K~/Report 20%
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EMRE
IRIEB B AT LER ABTEER

(Supervised Research on Building Facilities Systems)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
XEOBAEEBH

Research and reading literatures

B LDEE /Remarks
REIZHUTERTS
The instructor will indicate the prerequisites depending on the situation.

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords

51/ 69



EMME
BEEMBES RETEER

(Supervised Research on Building Materials)

HYER BE FEZ/Koji TAKASU /| BEFH A %R (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
AERTE , BEMBOIOU—MOFHICBELTRYRSERL , 7Ly 210200 —bNOXMEEHME , B2 I —NOBERSYE
- ALY, ChETORMORE , RERK REORELRAR  RnEEE RERIACEREIBATLEL TEREHRENTD . CSICEH
DEMORRKERAZOMRDEICEL THRTS .

FEEBRRUTOBYETS .
- BEMBERRTILD  BEEMBORBATHI ZNRICIEBEL TN EBHAITILHOOERREFETEDLSICRD .

This course searches more deeply for the concrete feature of the building material, lectures and discusses viscoelasticity
property of fresh concrete, strength and durability property of hardening concrete, development of concrete technology,
and quality control etc. In addition, it explains the latest research trend.

Objective
It comes to be able to plan the experiment to clarify the point of unclarification for building materials to develop building materials.

HBE /Textbooks
HAE D ABIZIERTS .
To be announced in guidance

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

To be announced in class
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BEEMBES

(Supervised Research on Building Materials)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

Hwm

7Lv2a1Y0)—b (KHEMHHE )
ZLv2a1roU0—~(LAOP—EHK)

B OU—K ( HEHHEE)

WAL O U— K~ (UREEHER )

B OU— MDA (HILER)
BV —NOWAE (R, TILE , BE)
REEFP G

BEMEIOU—N (#EMR)

10 BRBIZIU—bN (HEMHR)

1M 7347y 1BAIVU—b

12 B&EEMIZOU—K

13 A2V U—FEEORK- BEE

14 22OV -bREOREEE- RERI
15 FRERXK

O N OO WN =

9

Introduction

Fresh concrete (viscoelasticity property)

Fresh concrete (rheology constant)

Hardening concrete (mechanical property)
Hardening concrete (shrinkage property)

Durability of hardening concrete (deteriorating factor)

Durability of hardening concrete(carbonation, ASR, salt injury)

Interim presentation
High fluidity concrete part1 (physical property)

10 High fluidity concrete part2 (mechanical property)
11 Concrete using fly ash

12 Concrete using recycle aggregate

13 Standard specification of concrete

14 Quality control of concrete

15 Presentation

RIEFFM DA%  /Assessment Method
FER30%
RERK 70%
Attendance and Participation 30%
Presentation of assignments 70%

Efl- BHRFZOAAE  /Preparation and Review

BEICKWITDHEREE /Preparation for the Class
BEOBENRZENICHELTHLZ L .

Students are required to investigate material targeted by lecture

B LEDEE /Remarks
o) —RNIZF0HAZBETDELTVWDR L

Students are required to possess the knowledge of the concrete technology enough.

BHYHENSOAY £

/Message from the Instructor

EMBE
RETIZEY

BEMBZORENSSHETIVIV—NE , S<OBRENBAREOMANRKREBL >TVET  FRMREZBEIABZEARIITL?
AUV OU—NRAEOEREE>TTEL .

Concrete is a lot of architectural material researchers' research objects. | believe this course will help students who will
aim at the researcher of building materials in the future learn the base of a concrete research.

:\:_

77— R /Keywords

- d>%'J—h Concrete
- L7002 — Rheology
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CEET 1Y RIESREREH mezrE

(Advanced Digital Signal Processing for Audio Signals)

BHER 7 PET) / Takashi NISHI / 188X 7 1 7 TZ%

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
EFESERNRILLFIRNERRBFRONEY 7THB, 4V /NLABERE, TFIL, BHESRAERELEEAETATUBEDK
2V\WT, BR., CAOEHEASEBLAKZEFVET., LEFEZZEROBBCHL TERATSTHEECODVTERERDET,
FEBBEUTOBY TY,

(1) EFESABOBABETSHS, LLHlH, 1V ABEETORE EFMMEOVTHBETES,
(2)INFL—NESLE, BETFAGS. T7ANSLEN. EANLNEREY, EFESLROBARMICOVTHRATE 5,
(3)VI—TLYRERIOVT, TORE, BAFHATES,

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.

#HHKIE [Textbooks

Refer to the lecture materials

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

Discrete Time Signal Processing (A.V.Oppenheim fZ . Prentice Hall)
BR7—VIZRETOIA (EIBEHE, BRE)

RE¥SE- WA /Class schedules and Contents

1. T2 RIES0EOER / Fundamentals of Digital Signal Processing

2 . =712 Z d [ Convolution by Overlap Save & Overlap Add Method

3. ANIWABEHRTET [LMS3E] / Prediction Impulse Responses by Least Mean Square Method
4 . AN ABEH#TE2 [#8B85%] / Prediction Impulse Responses by Correlation Method
5. 4ANILABEETI [B/MIE , £EEBME]

/ Modelling of Impulse Responses by Minimum Phase / Allpass Phase

6. ANILAREETFI2 [ARFOAR)1—->3V]

/ Modelling of impulse Responses by Homomorphic Deconvolution

7. RVFL=—NESQE [(FOHTVT Ty TH T2 T]

/ Multirate Signal Processing by Down-Sampling / Up-Sampling

8. XILFL—NEBRE2 [RUT7I—-XT71)Z]

/ Multirate Signal Processing by Polyphase Filter

9 . #&7 F RIS/ Linear Predictive Coding

10 . 77" A NZ LfEHT / Cepstrum Analysis

11 . BJLAXIL SZE# / Hilbert Transform

12 . A 7 — 1) T &Y Short Time Fourier Transform

13 . BB UI—JLy hER1 [YV—ART—IIBER , SERGERT]

/ Discrete Wavelet Transform 1 [Two-Scale Relation, Multiresolution Analysis]
14 . BHII—TL Y NEE2 [RRY—0OVI—-TL Y N]

/ Discrete Wavelet Transform 2 [ Daubechies Wavelet]

15 . JEH | Exercises

RAEFFMD A% /Assessment Method
FELAR—KN 100%
Assignments 100%

Efl- BRFZOAAE /Preparation and Review
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S == = > = ZA
CBETATVRIGEETNEG®
(Advanced Digital Signal Processing for Audio Signals)

REICX T B EBEE /Preparation for the Class
HBRENEFELTIBKIENERTLL,
Study the lecture materials in advance.
BELDEE /Remarks
BELLETILIVALOTOIZIVIRERRT.

Make MATLAB programs based upon the algorithms just learned in the lecture.

HYELASOXYE— [Message from the Instructor

TFADEINESREENOEENAZRESKFE TR CLILLY) , CORMESEOMAIFIENT L ZBZEICLTRELL,
Understand digital audio technology through programming, signal processing and listening its results.

F—J— R /Keywords

53/ 69
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EMBE

o JNME T IB4F R RIS EN

(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

EEOREERBEOENLICHUTESLRESATLAZERBNICREIZ>FEACEELFSRERMN TH 2, FBRTR. EXNZERESL
BP7LIAVALEZOBAICODVTERETS, PITVALAORE, WRHMEN, 7ITVXLAORKIIERESE VW TFETD, T5I1C, &
B710E, BETFEF Y5, BRELRORANOBAEZENL, BEESRENERNRELEREAT IV IVOERERDZ _LEE
EBBET S,

Adaptive signal processing takes an important role in real time signal processing when the characteristics of signal and environment change with
time. Several typical adaptive signal processing algorithms are investigated in this course, and their fundamental points, convergence properties
and numerical implementations are studied in detail. Furthermore, both the theory and application techniques are experienced through the
numerical examples such as the design of adaptive filter, interference canceller, equalizer.

#HHKIE [Textbooks

M

e

BEHEEHRBE / Distributed electronic materials

ZEBREEHEEICE O) [References ( Available in the library: O )
Adaptive Filter Theory, S. Haykin, Prentice Hall

BB WA /Class schedules and Contents

1 B ATLEBR. BE

2 BRESLABORFER() BERREBEFERAK

3 EREEREORZEERQ) 7—UIMTEBES AT A
4 BEBRHESLEOLEHOFEFIIVXA

5 BRREBETEORRE, 7IJdVXLAERREGHE

6 LMSTILAVAXLDEAETIIAVALDORE

7 BE>IaL—23ay

8 LMS7IOUXALDHLR

9 LSTILOVALOFEEEREE, RLISTIIVAXLDEA
10 RLSTZ LD X LD A fl

11 Kaman7 1 LZROE A, ERXL

12 Kalman7 1 L2 02X, AHI

13 BRETILDAVAXLDHE

14 BEZ2L—>3a>

15 BISESAEOHER

Structure and property of adaptive system

Mathematical fundamentals (1) Stochastic process, linear algebra
Mathematical fundamentals (2) Fourier analysis, linear system
Optimization algorithms for adaptive signal processing
Principles of steepest descent algorithm and its convergence
LMS algorithm and its implementation

Simulation examples

Extension of LMS algorithm

LS and RLS algorithms

Application examples of RLS algorithm

Introduction to Kalman filter

Formulation and application of Kalman filter

Comparison of adaptive algorithms

Numerical simulation

Topics in adaptive signal processing

O N OB WN =

a a a A aa©
a b wWN-2O0
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EMRE
o JNME T IB4F R RIS EN

(Advanced Adaptive Signal Processing)

RIEME D 5%  /Assessment Method
JEE 50%
LAR—k 50%
Exercises 50%
Reports 50%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
FEER., B ATA, BEETCETIANBNIERL VD ENEELLY,
It is desired to have mastered Signal, Linear System and Numerical Analysis.

BiEEDEE /Remarks
BOOEBEZEL CESESREBEOEATIIDVAXALALHEREZEBMR TS,

Understand the fundamental algorithms and computational techniques through numerical exercises.

HYENSOXYHE— [Message from the Instructor
BISESLERG, FHRE, BEREOIFILSVTIFTAXRLENTHD, BREBEEEZEL CTENESLEOEABREEATEZER
L. ZBOZATLNOERAZHET S,
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 exercises, and make use them into practical applications.

F—"— R /Keywords
BHYAT A, BETILIVAL, B2ETZ, LIMSTILIUX A, RLSTILIU XA, Kalman7 1 L&
Adaptive system, adaptive algorithm, steepest descent algorithm, LMS algorithm, RLS algorithm, Kalman filter
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EMBE

O IE IR IB4F R FBT PR

(Advanced Visual Information Processing)

HYER £ M2 / Masayuki SATO / B AT LAIZER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
ABORERCEIZEHMOMREZEIHLATES .
Every student should introduce a resent journal paper on human visual system in turn.
Most time will be used for discussion following the presentation.
All students are expected to join in the discussion actively.

FERRBUTOLEHITHS .
- RERCHEHIZENOWRANEZERL , ARTIEHNTES .

HRIE [Textbooks
(27 L Nothing particular

SEEREEEEICIE O) /References ( Available in the library: O )
4527 L Nothing particular

B¥:HE - WA /Class schedules and Contents
1 HAE R
2 RIXBM (1)

3 MXBN (2)

4 WIEN (3)

5 FRIBN (4)

6 MIXBN (5)

7 FRIAN (6)

8 FRIBN (7)

9 MIMBN (8)

10 BIFEN (9)

11 WXHBN (10)

12 WIEN (11)

13 WIEN (12)

14 WXHBN (13)

15 WIEN (14)

X FFMERETHBELET .

1 Guidance

2 Introduction and discussion about a recent journal article
3 Introduction and discussion about a recent journal article
4 Introduction and discussion about a recent journal article (3)

5 Introduction and discussion about a recent journal article (4)

6 Introduction and discussion about a recent journal article (5)

7 Introduction and discussion about a recent journal article (6)

8 Introduction and discussion about a recent journal article (7)

9 Introduction and discussion about a recent journal article (8)
10 Introduction and discussion about a recent journal article (9)
11 Introduction and discussion about a recent journal article (10)
12 Introduction and discussion about a recent journal article (11)
13 Introduction and discussion about a recent journal article (12)
14 Introduction and discussion about a recent journal article (13)
15 Introduction and discussion about a recent journal article (14)
X Details are given in the class.

REFFM D EZE  /Assessment Method
HRAOSMOESV ZE
Participation in the discussion

1)
2)

—~ e~~~

55/ 69



o B F RN IEF R

(Advanced Visual Information Processing)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
AXICERICEZBELTSEEL .
Please read the paper in advance.

BELDEE /Remarks
HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

55/ 69

EMBE
BHRIFER



EMRE
o/NZ—2 EREICH SR RIS EN

(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
NE—RBEMOIZ2EBAOSAICERZEE , NZ—VRBEMENAL LR BT TIVT—232 I 2VWTOEBRERHDD CEZAE
ETB . BROTER , NA—REBBELCHNIZERANET7O—FEHEFORRBEICOVTERL , H¥E , NZ—RBEMEFNAL
ET77VT5r—23>ofle LT, EEREEN , BEREBENZELY , BREF 1V T OB TRRAUIEATVWDINAAXAN) Y UFEER
BEMCOVWTHEL , NX—URBEZEVEKEMOBRESEOFREICODVTER TS . AEROINEBEEIUTOLBYTHS .
CRETRNE D RBOBEREBRICODVTERL , FMORREREBEIODVWIHHATRENTES .

- IFFOBBEERCINZ—VREBREMETATDIENTES .

This course introduces students to the various pattern-recognition-based applications. In the first part, we provide some fundamental approaches
to pattern recognition issues. In the second part, we introduce how to design speech and image recognition systems as the typical examples of
pattern recognition applications. Also, we introduce a biometric recognition technology which is being utilized in the field of information security
along with recent trends and issues in the pattern recognition field. The course goals are as follows:

- Understanding the system of pattern recognition theory and enabling to explain its current state and issues

-+ Enabling to utilize the pattern recognition technologies for solving engineering issues

HBE /Textbooks
BFICAL .
No textbook
sZEREEFEEICIE O) /References ( Available in the library: O )

BREHICEEBENTS .
To be announced in class
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o/NZ— 2 RIS R 45w

(Advanced Applied Pattern Recognition)

BB WA /Class schedules and Contents
1 F&R
2 MIERIEE (5 , SRIOEERER , BB TaeE]
3 R BIB [RAEBIEHDOEE]
4 Z1—ZI)xYy D=7 [#&H , BfEN—t7~OV]
5 Z1—J)IxY ND—=7Il [RREFEEX]
6 RAKREEHR [BIfh , ERBEICK T 2HBIBE]
7 BAEEENRA XHE
8 FF MM (B , SF2HE]
9 FERBEMI [BNIILIT7EFTI , ERSTHRE]
10 EGREBEM (B , XFRE]
11 EGEREEMI [FET7ILDUXA]
12 NAAX N Y OFREE [#BEER]
13 NAAX N Y UFREEN [B4FRRE |, BARRAL , FREREE]
14 RERRK
15 F&d

Introduction

Linear discriminant function Il [Learning algorithms]

Neural networks | [Introduction, Simple perceptron]

Neural networks Il [Back propagation]

Bayesian decision theory [Introduction, Discriminant functions for the normal density]
Maximum-likelihood estimation and Bayesian estimation
Speech recognition | [Introduction, Speech analysis]

9 Speech recognition Il [HMM, Continuous speech recognition]
10 Image recognition | [Introduction, Character recognition]

11 Image recognition Il [Algorithms]

12 Biometric recognition | [Introduction]

13 Biometric recognition Il [Algorithms and applications]

14 Presentation

15 Summary

RAESHM D H3E  /Assessment Method
BEENERESN : 20%
REHRK 40%
LAR—bN :40%

O N OO WN =

Participation : 20%
Presentation : 40%
Final paper : 40%

Ep- BERZBOANAE  /Preparation and Review

REICX T2 EBEE /Preparation for the Class

BATE , BEAKRE  BERIEIZIERABEEILTH 2L .
Basic knowledge on analysis, linear algebra, and probability theory is required.

BELEDEE /Remarks

Linear discriminant function | [Introduction, Nearest-neighbor rule, Linearly separability]

HPIME
EHIFER

NE—UBBICEITIERABEEIACE , T FERZAVESIAL—Y3VER(TOTJFIVY ) A TEDELEZRRETS .

Fundamental knowledge on pattern recognition and programming skills for computer simulation are required.

HUEASOXYE— [Message from the Instructor

BEONETRE , N2—RROERICHIZIELINBHOEREZTS LLEICBFTOMRBEICOVTHENLET .
URBBMORACBEICOVT , BRI EEF RN SHEILET . K, BENBTEHEL LFHE#S 2L —>3

CRER FWMETVERT .

BEROBETR , N&2—
CORBEEZETREL

In the first part, we introduce the latest research trends along with reviewing the fundamental theory of pattern recognition. In the second part, we
introduce some pattern-recognition-based applications in detail. In this course, each student is required to set a computer simulation assignment,

which will be followed by presentation and discussion.

F—J— R /Keywords

AR, —21—JNRYRNT—0  RAXREER , Trom , BEEE , NAFARN)Y IFER

discriminant function, neural networks, Bayesian decision theory, speech recognition, image recognition, biometric recognition
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EMBE

HEF 1T (K

(Advanced Information Security)

HYER {EB B/ Takashi SATOH / R AT AIER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
ARETR , R2BEBEEATLAORNICHEIZESTIIVALAETORNINCEREEE , BHEF I VT HNICHITZEREE RO
ICHERTD . =7, BEOHETR , BREF1VT OERICODVTHEBZTVAN S | BS , B2 , EE5E0EREMI DV TERE
ROBD . TLT, BETR , ARNEARNEY IORREOES7ORINICODVTHEH TS . BREEATLAOBRRICEDIHMEICHKHE
BREREFIVTAICEIZHAEETB/E LRI Z2ERETS . FANfEAKZEOMRITOP I IR EBEL T, BHREFIUT 1 OHEMEL
ULTAERHBREMRELEEBEEIEZERETS .

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. Students should be developed the knowledge and
research skills needed for a professional in information security conducting a major research project related to their own
interests.

HRBE /Textbooks
L
No textbook

SEEREEFHEEICIE O) /References ( Available in the library: O )
D. R. Stinson, CRYPTOGRAPHY Theory and Practice (3rd Edition), Chapman & Hall /CRC, 2006.

BB 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

RiEFM D A% /Assessment Method
wE702T9 8 100%
Research Project 100%

o ~NOoO O, WN

E§l- BRFZOAAE  /Preparation and Review

REICKTDEMREIE /Preparation for the Class
EFICEAERCEZEBLTTFEETS L .
Students are required to read assigned articles prior to the class.
BiELDEE /Remarks
RERBELAHBRERBRE "BHREF1VT 151 2ZBL TV L ZRRELTREZTS,
Students are expected to have taken a course in cryptography, equivalent to Cryptographic Algorithms and Protocols in
the master course program.
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EMBE

HEF 1T (K

(Advanced Information Security)

HYELASOXYE— [Message from the Instructor
AEETE , BENRCESVIRREF IVT PHICHIBIMRIOCIIONERT, 7O I IR T—XOEENSETEHETHEMNIC
I52eNrROSNSB,
Students are expected to search for, read, and analyze relevant articles on information security and to write research reports.

F—J— R /Keywords

57/ 69



) SPIRE
OE RIS BEIYER

(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
RULFAFATEMCBSVWTEELT—NTHD, "RYKNT—VANI—Z27, ZBIEERBU-EBHSENICETZSEZERT. ©
AEASBENICES, NIAFXTATTF—2EE, @ZBERTFE. 712V TILL2ES0EMBILE 28R, EROMEA S2E
T,
FEBBEIUTORBEY) THD,
- BRREBERETOES
- BENT7O0-F2 AV EEGRLEOER
- FILAVXALAREEHOBE

This course introduces source coding technologies concerning "network streaming" through theoretical and practical approaches, including
multimedia data structure, color space transformations, filtering, signal decorrelation.

HHRIE [Textbooks
#%IZH&L n/a

SEEREEREICIE O) [References ( Available in the library: O )
ENTEDABMATLAB-BIM hY —IL T v & $ELE
TFADRI)EGLE CG—ARTSHS
CERTEIEZRERLE F—LAtt

BB WA /Class schedules and Contents
1 5
2 BEABOER
3 EOER
4 ESREBOER (DFT. Y>7°U>4Y, AD- DAZH)
5 FA4DRINTAIINEZOES
6 HGMEBEOERE (714L%)
7 714 E2DOTHRR
8 HEBETOER
9 O TEE
10 ADMM
1M 7O9Z3120%%8
12 Primal Dual Splitting
13 7O92320%E
14 HEEZ
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
Fundamental Image Restoration

9 Programming exercise

10 ADMM

11 Programming exercise

12 Primal Dual Splitting

13 Programming exercise

14 Final exercise

15 Review

O N OB WN =

58/ 69



) SPIRE
OE RIS BEIYER

(Advanced Image Processing)

RIEME D 5%  /Assessment Method

LR—K 30% /Assignments 30%
RELCSTAHRKR, WS ME 70%/ Discussion 70%

Epi- E%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
7OY 23X JEMATLABE CTITD We use C and MATLAB for programming exercise.

B LDEE /Remarks
BENICRSLBRICSMID e, BBEBACREZHL, 52BERRLTE55,
The students are supposed to participate discussion. Assignments are given to some of the students and they make a few minute presentation in
every class.

HYENSOXYHE— [Message from the Instructor

BENT7O0—FERAVEESLECEREZZS, BRLEZEMELBVRZELCELHICEDIHNBTH S,
Fundamental image processing based on mathematical approaches are introduced, which will be beneficial to students who do not major in
images.

F—7—R /Keywords

58/ 69



EMBE

ORRENEER BHRIYER

(Advanced Mobile Communication Systems)

BHER #IE BBiE / Akihiro KAJIWARA / B3RS AT ATER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
"TYABEOERARES LR EOERERICOVTEBLLE  BRERBEHCPEREEZBL TBRHEREROREXHER L EER
BT 3, BREFERBLANPETEFESLETHAVSNTVR INILBUBEXOFDMA ENHH OBERN , BLTUINKRZEAVEZITS BBEL-
rREMEBBID, B8, BHEGICHIZIEKRERERT , TOT0% U LZRERRET S,
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 assigned test.

HHRIE [Textbooks
NI-FANEES RO ERLEE S

Privately Power-Point presentation materials and technical papers

SEEREEREICIE O) [References ( Available in the library: O )
o MBEAH . ARILHAR

TCommunications systems_ Morikitashuppan

B¥:HHE - WA /Class schedules and Contents

1 BEEEIATAOME (1 Intorduction to mobile communication systems )
\|REERE (2 Mobile radio channels )

T AVBERMB 1 (3 Digital communications fundamentals 1)

7y ANBEERB2 (4 Digital communications fundamentals 2 )

#EH®BE1 (5 Mobile communications 1)

BE@EE2 (6 Mobile communications 2 )

- J®E 1 (7 Emperical seminar 1)

2E- EE2 (8 Emperical seminar 2 )

9 S2E&- EE3 (9 Emperical seminar 3)

10 A IMIEBUEIE ECDMA (10 Spread spectrum & CDMA technologies )
11 BEXARKRHKZESR (OFDM) (11 Orthgonal frequency division multiple technologies )
12 AHEBMERESBEHENM (12 Short distance High speed communications )
13 BRIEOBENESHEM (13 Curent topics ob mobile comunication system )
14 #EFERY NDJ—UHM (14 Wireless network technologies )

15 EJBEFRE® (15 Exercises and remarks)

iERME D A% /Assessment Method

EEH 30% , LR—K70%
Exercises 30%, reports 70%

0N OB WN

EH- ERFEBEOHAZAR /Preparation and Review

REICK T BEBEE /Preparation for the Class

NI-F OMEHRERS LY TBEARN) KRRt

Privately Power-Point presentation materials and a text book of "Communications systems_ for undergraduate student
BELDEE /Remarks

BraifRED "BEERE) 0B/EAREL TV,

This class is designed for the student familiar with communication engineering theory in graduate course.
HUELASOXYE— [Message from the Instructor

BEEMEBELEITE<SUYBRERZOGOR!) DRI BIFTCHAEThD ENEZSH  BEBNEEESNEZFET S,
Highly motivated student in wireless radio and communications are welcomed.
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EMBE

ORRENEER BHRIYER

(Advanced Mobile Communication Systems)
F—J— R /Keywords

TIRIINERE , BREE
Degital communications , Wireless communications
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ofF B 45

(Advanced Information and Communication Theory)

HPIME
EHIFER

BHER LR B8/ Satoshi UEHARA / B8 AT LAITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

BHERCHASERCEASERGEOERICODVTERZROD . BHREFKH TR, ABF0EXTHIERNUEZAALEH TERITS

CLEIEBELT D,
This cource deals with bases for fast calculations over finite fields.

HRIE /Textbooks
B & $ / No assigned textbook

SEZEREEHEEICIF O) /References ( Available in the library: O )
A.J. Menezes, et al. , Applications of Finite Fields, Kluwer Academic Publishers,

R.J. McEliece, Finite Fields for Computer Scientists and Engineers, Kluwer Academic Publishers ,

BB WA /Class schedules and Contents

1HAEVR BE

2EROBEISH

IERFLNER

4 ZERXER

5 R#o

6 BifIZER

7 ZERDER

8 I ZHA DEAL

9ERER

10 ERZER

1M1 EREROENR

12 REEREER

13 REERERDER

14 REEREROSA

15FED

1 Introduction to finite fields and bases

2 The enumeration of Bases and applications
3 Basics

4 Root finding

5 Factoring polynomials over finite fields
6 Irreducible polynomials

7 Compositions of polynomials

8 Construction of irreducible polynomials
9 Normal bases

10 Characterization of N-Polynomials

11 Construction of normal bases

12 Optimal normal bases

13 Determination of all optimal normal bases
14 Applications

15 Final review

RIEME D 5%  /Assessment Method
L 7R— N / Reports 100%

20l ERZBOANR

/Preparation and Review

BEICX T DEHEE  /Preparation for the Class
BHCEAERCEZBLTTFBEEITSC &,
Students are required to read the assigned readings prior to the class.
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= BRI A
oIERIBEISH WEI*ER

(Advanced Information and Communication Theory)

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor
BRERPHASEROAREEEOBN EAAN ELANBTELES,
BHRER FEEREECRIAETNDIATLAOGRULICHRNZERICODVWTEET S,
Students are expected to learn bases for fast calculations over finite fields and apply them to their own research field.

F—J— R /Keywords

ARG EE, ZEXORHSE , BiNZER | ERER
Finite field, bases, factoring polynomial, irreducible polynomial, normal bases
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EMBE

OVLSHUE B M4 WHTFEY

(Advanced VSLI 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

VLSITIRI0GRZ VPR EN —DOF Vv FICERBENDEBRICE>TWVWSR Y, AREZEROESHBTEMICEL TS, desigh crisis®
breakthrough& i 2 FICE TS LN TEEXT,

In the VLSI design, signal integrity that is signal delay, cross talk noise, power noise, substrate noise, reflection and so on,
has been critical issue. 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.

HRIE /Textbooks

SAREED "REERBTAF" HIHRYE
Goro Suzuki "Linear Circuit Analysis" Kyouritsu Publishing Co.,Ltd

SEEREEREICIE O) [References ( Available in the library: O )
L.Pileggi et al. ”IC Interconnect Analysis” Kluwer Academic Publisher ISBN1402070756

R¥5TE- WA /Class schedules and Contents
1 20FNAFTITVTA
Signal Integrity
2 REFERX 0k A
How to make state equation
3 REFERX OFEVE
How to use state equation
4 ERRFRATOER
Basic circuit analysis
5 £5IC &2 ERMET
Circuit analysis by ifference equation
6 WHIMEIC & B [ BR AT
Circuit analysis by parallel processor
7 Random Walk (= & % [B1 3% f# 47
8 Model Order Reduction (1) AWES%
AWE method
9 Model Order Reduction (2) Projection Framework’%
Projection Framework method
10 Model Order Reduction (3) Projection Framework:% 0 it
Advanced Projection Framework method
11 Model Order Reduction (4) Trancated Balanced Realizationi&
Trancated Balanced Realization method
12 ES#EWH (1) DelayfAT
Delay analysis
13 S5 #4746 (2) Bus noise 4T
Bus noise analysis
14 S5 (3) EiRnoise T
Power noise analysis
15 £&H
Wrap up

iERME D A% /Assessment Method
HRERE2 Final test 100%
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oVLSHE 5 B4 455

(Advanced VSLI Signal Analysis)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
FH2NE BB 2BEEETS L,
2 hours study is required for preparation and review, respectively.
B LDEE /Remarks

IEEE/ACM DAC, ICCAD A EXEZLNBEERNEZFANTH L,
Check out the related papers of IEEE/ACM DAC, ICCAD

BYEEASOXYE— /Message from the Instructor
LSIN—ROIF7EFHCHERD B B F 4 FBIRNKE,

This course is highly recommended for the students who are interested in VLSI design.

F—"— R /Keywords

61/ 69
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EMBE

ofih ED EHRBILIFR BHT

(Advanced Combinatorial Optimization)

BHER BB EE#/ Yasuhiro TAKASHIMA / B> AT LAITZERE (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
HAEHLERBECEHEOEAMSTHRFHHEERIIODVTIERTS . £, BFORXL SOFTEERIATCHEERIIODVTERTD . KER
OHEREG  HESEREBEL , EEITAMEOHEEMEETETES |

This course is a lecture of the complexity theory which is basic of the combinatorial optimization problem.
Furthermore, the recent topics of the complexity theory are discussed.
The objective of this course is to acquire the complexity theory and to estimate the complexity of the problem.

HRIE /Textbooks

FICEL
None

SEEREEHEEICIF O) /References ( Available in the library: O )
M. R. Gary and D. S. Johnson, Computers and Intractability

RE¥SE- WA /Class schedules and Contents
1HAE VA
2FTEEB LR
3NPxEZ
4 NPR &
5 EMLFEE , RENWFZ
6ISAREY & (1)
7TIRARNEY Y (2)
8ISAREY Y (3)
QILARNEY U (4)
10 BAREY 2 (5)
1M1 BSAREY 2 (6)
12BAREY 2 (7)
13BAREY 2 (8)
14 SARNEY 2 (9)
15FESH
XEARNEY I THRBREOHEEEICETIERETD . FMICOVTIIHBRICERTS .

1 Guidance

2 Introduction to Complexity

3 NP-Completeness

4 NP-Hardness

5 Approximation Methods and Heuristics
6 Advanced Topics (1)

7 Advanced Topics (2)

8 Advanced Topics (3)

9 Advanced Topics (4)

10 Advanced Topics (5)

11 Advanced Topics (6)

12 Advanced Topics (7)

13 Advanced Topics (8)

14 Advanced Topics (9)

15 Conclusion

X Advanced Topics (1) to (9) deal with the recent topics of the complexity theory. Details are given in class.

iERME D A% /Assessment Method

READOHEY) A (Contribution) 20%
L 7R— K (Report) 80%
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EMBE

ofih ED EHRBILIFR BHT

(Advanced Combinatorial Optimization)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
TFIAVXLBHREEBLTH L .

You should understand the algorithm theory.

B LDEE /Remarks
BHENSOAXYE— /Message from the Instructor
BYE-S>TVHBEEOEME OBREERNEERZREZITDIICHOEYMELEETHS . FERETE , EFOBRBXAN S MEY UV ZBVERTS .

The complexity of the problem is one of the important issues for the theoretical consideration. To obtain it, | select several hot topics from the
current papers and lecture them.

F—J— R /Keywords

62/ 69



EMBE

oVLSIYEEERET455m BHTEER

(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
AERTR. VISIIE (LATUN ) BEICEITZIRLROZMNANL (ERLBRREET ) ZEMIIL T, TITRES ATV 2 BBRE
fiiz, BRWEHER, RUEANBHRANSTAR—RNARIZKNEREL, ThSOBBRIHEMEISAL ERFY —IIBRAROLHOHHE- &
MnBEBEREET S,

In this class, focusing on advanced technologies in VLSI physical (layout) designs, we review technical papers (including
conference papers) and discuss about the proposing technologies for design automation from theoretical and practical
viewpoints. Furthermore, we acquire knowledges to develop VLSI physical design tools.

#HRIE [Textbooks
BERICEAITIER

Documents distributed in class

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

Books introduced in class

LB WA /Class schedules and Contents

1 VLS ERRFHICE T2 RERRMOBH

2 VLSIEERREHCBIT 2 E MM OBEN()

3 VLSIEBRETICBI T 2 % MMIDBN(2)

4 VLSIEEERFHICET 2 ZMmILDBN(3)

5 EZMANXOERNEER, FEOLE (F1R—K)

6 EMALORANEER, FEOLE (FIR—N)

7 BEY—ILELTORRFEICETZIERE (TIR—KN)
8 VLSIE#RERETICBE T 2 Z MM OMBN(1)

9 VLSIEEﬁux:.‘l'C._Eﬁbe%ﬁﬁ X@%Jl(Z)

10 VLSIB#RELETIC BT B E MM OMBN(3)

11 ZMRXOERNEER, FEOEBR (FTIR—K)
12 ZMBMXORANEER, FEOLE (FIR—KN)
13 FRFTY—ILELTOERBHEICEHTRZIZER (T1R—N)
14 VLSIPERRFHCETAREMINTIRE (TI1X—hK)
15 &R

XM OEMC DOV T IEBIERIERTS .

1 Advanced technologies of VLSI physical designs

2 Technical paper reviewing of VLSI placement (1)

3 Technical paper reviewing of VLSI placement (2)

4 Technical paper reviewing of VLSI placement (3)

5 Discussion of technical papers for theoretical aspects

6 Discussion of technical papers for practical aspects

7 Discussion of technical papers for design tools implementation
8 Technical paper reviewing of VLSI routing (1)

9 Technical paper reviewing of VLSI routing (2)

10 Technical paper reviewing of VLSI routing (3)

11 Discussion of technical papers for theoretical aspects

12 Discussion of technical papers for practical aspects

13 Discussion of technical papers for design tools implementation
14 Perspective of VLSI physical designs

15 Conclusions

X Details of technical papers are given in class.
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EMBE

oVLSI¥ G ET45R BEIEER

(Advanced VLSI Physical Design)

RIEME D 5%  /Assessment Method

BERNEEESN (FIAR—MNAE) 50%
LAR—N 50%

Contributions to the debate 50%
Report 50%

Efl- BRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
FHCHSTIBBBECTILIVA L, FBERR. BEHEEOER. XERICHSTHVLSIERFTOEE
discrete structure and algorithms, integrated circuit design, mathematical programming, VLSI physical design

B LEDEE /Remarks
BN EANSELELOIC, SERFLEERFSICESHEICERETD &,

Students must contact to faculty to enroll this class.

HEEANSOXYE— /Message from the Instructor
BEWROVLSHPERF M TR, BRN, TLERANSERY SHABRMIREEATVET, TOEAOERIIROEMAERICEHBET
HBERBZEATHLVERVET,

In advanced technologies of VLSI physical design, novel technologies have been proposed from theoretical and practical
viewpoints. To develop technologies in future needs the both viewpoints.

F—J— R /Keywords
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EMBE

oIEIR L RBEL 45 5m FBT PR

(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

BEDFREEMEAERDOESETEZNE , LEXFVLSIORFERLEENTHICHE TR FBEBMEZBE< OZAREL TVD, O
COFBEBTOTLERT, CORNBTREFLERLVEALLESE MEROERE TOERL SHBICHO LI LREESRELE DFEESHA
RICOVWTHEELET,

AEBETHIBERBLEOFTERCEAKOSVLENOERERZEHRL V< OPOEXNEFE,
FILIAVXLZBRUEADRSICTRHEZTEARELTVET,

Recent development in nonlinear analysis and computers makes it possible to solve nonlinear problems in engineering

such as VLSI design automations. Convex analysis centers on the theory of nonlinear analysis. In this lecture the students can obtain
fundamentals of the advanced theory of convex sets and functions, and its close connections with numerous topics ranging from continuous to
discrete optimization. This lecture aims at giving the students

basic knowledge of convex analysis so that the students can not only understand the theory but also use it to

construct optimization algorithms.

HRBE /Textbooks
BERERNEERS

Lecture materials given in class

SEEREEFHEEICIE O) /References ( Available in the library: O )
D.P. Bertsekas; Convex Optimization Theory, Athena Scientific, June 2009.

BB WA /Class schedules and Contents

1 LT OERES

2 LESEMEH

3 BEVYEOBE HRBEHR

4 MEBGEILICH T2 EAREE

5 HFERENL , REBOEFHE
6 BREIZINY U RAER

7 WRMEORE |, NN BER O FE
8 WM& REL

9 FBEDOT7IHADHE
10 MRFEFTEEIC S TN
11 METESE S T2

12 HERBEBOLSAE

13 SR Y VARNER

14 BREE

15 £&O

Basic convex analysis concepts

Convex sets and functions

Hyperplane separation, conjugate functions

Basic concepts of convex optimization

Constrained optimization, existence of optimal solutions
Saddle point and minimax theory

Duality framework, existence of dual optimal solutions
Duality and optimization

9 Nonlinear Farkas's lemma

10 Linear programming duality

11 Convex programming duality

12 Subgradients of conjugate functions

13 Minimax duality theorems

14 Saddle point theorems

15 Summary of the lecture

O N OB WN =
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A= =A EMBE
oIERR L B IE (L 45 5 BRIFER

(Advanced Nonlinear Programming)

BAESFM D 3% /Assessment Method
RERE 2EH §50%
Two assignments Each 50%

Epi- E%FBOANAE  /Preparation and Review

BEICKITBHEBEE /Preparation for the Class
BREABRZLHETZOERBMBEZEBLTVSR L

The mathematical prerequisites are a course in linear algebra and a course in real analysis.

Bi&LDEE /Remarks

HEEANSOXYE— /Message from the Instructor
FBREHEE , E5RABHHEEETSTTYN , TOHE , FEFIIFZOIBHTEVWAALLfFbh , BRI >TVET, TOERBICE>TV
PBENEEZS , BURVAZERLTVWR EHAEMASPBTOMEICKIOTL &5,

The theory and algorithms devised in nonlinear programming can be used in many research areas of engineering. The
students who attend this class are expected to apply nonlinear programming to their own research areas.

F—J— R /Keywords
R, RS, CBIEK, SIS E B, O & BiEAL, RFETEEICS 1B, MEHEEICES RIS, BRER

Convex analysis, convex set, convex function, constrained optimization, duality and optimization, duality in linear programming, duality in convex
programming, saddle point theory
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) SFIRE
HMHISHA IF435% BEIYER

(Advanced Applied Control Engineering)

HYER S M/ Toru TAKAHASHI / B3R X7 « 7 T2#

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description

ERBEMEzAVECEBETR. BE40OVEI1—RFHATANAVShTVS, CORETE, EMEREZBM I HOEHMETFILICD
WTEREHIZ, SAERXOBFEEZEL T, ADEHHTAVShD EROFBFECOVTES, FEERELE. EMEDFHHOHL VEER
BATEDLSICHBDE

Various computer-controlled units have been used in advanced automotive systems. This course is to offer vehicle

dynamics models for analyzing vehicle motion, and to introduce advanced control methods that are significantly of

interest, through reviewing SAE papers.

HBE /Textbooks
7V M./ Lectures based on original texts.

sZEREEFEEICIE O) /References ( Available in the library: O )
BEETRTS. /Tobeannounced in class.

B¥SHE - WA /Class schedules and Contents

1 EMEHFETILEMATLAB/Simulink> 1L —3 321
2 EEEBHETILEMATLAB/SImUlink 21 L—3 322
3 HlEFHEF)L EMATLAB/SImulink 2 1L —>3>3
4 T HHEH

5 AT T )T EHEH

6 7L —FHHEH

7 ITSEMEH

8 SAEREmFE1

9 SAEFRNEREE2

10 SAEMRXEHE3

11 SAERXEE4

12 SAER XS5

13 SAEMR X586

14 SAERXERET

15 o
XSAERXERBOHMIC DV TIHBEHERICELRT S,

Vehicle model and MATLAB/Simulink simulations 1
Vehicle model and MATLAB/Simulink simulations 2
Vehicle model and MATLAB/Simulink simulations 3
Case study on engine control systems

Case study on steering control systems

Case study on braking control systems

Case study on ITS technology

Review 1 of SAE Papers

9 Review 2 of SAE Papers

10 Review 3 of SAE Papers

11 Review 4 of SAE Papers

12 Review 5 of SAE Papers

13 Review 6 of SAE Papers

14 Review 7 of SAE Papers

15 Conclusion

X Details of Review of SAE Papers are given in class.

O~NOoO O WN =
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IS T 24558

(Advanced Applied Control Engineering)

RIEME D 5%  /Assessment Method
LAR—b 50%
R&LAR—N 50%

Mid-term paper 50%
Final paper 50%

Efl- BRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
REGEREPLICHDD Y, BFIICEHAEHERARAATLSD L,

Class time will be used to discuss. Students are required to read all assigned articles prior to the class.

B LDEE /Remarks
BBHNERESMAROS NS, [ This class will be participation intensive.

HYENSOXYHE— [Message from the Instructor
BENSEESMAROS NS, | This class will be participation intensive.

F—"— R /Keywords
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_ o EFIRE
oSt RIS T 2455 naT 8%

(Advanced Sensor Systems Engineering)

BHER MK B/ 1samu MATSUNAMI / B3R X 5« 7 T8

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
L—& 22 0RRRERVVIFUESENERERICOVTEBLLEE, LI ATLARPHARELI—ORICIZDEREEEZBL TFHIEA
BORECHERLBLEZEMRL , ThSOBBEZBRIBZDLHOESTLABEMCOVTERITBHENEEBETHS . ¥ Tl , FPGATERK
O ERELLEBREN DBBESRE Y7123 AT LOEBE , AV R—TJ I-ARTEELCHREROVERBIC OV TEEETS

Prior to understanding the radar and sensor systems, the technical concepts such as electromagnetic theory, radar equation, radio propagation
and signal processing are reviewed. Next the student understands the applied measurement engineering issues by the empirical seminar using
intelligent car and robot systems and discussions. Also the construction of the high performance and functionality sensor fusion system with FPGA
and the signal processor of its sensor information can be understood.

HBE /Textbooks
7V NRUHRWIEBRH
Printed materials and papers from technical journal will be handed to the students

SEEREEEEICIE O) /References ( Available in the library: O )
BliEE T

To be announced in class

BB WA /Class schedules and Contents
F£10@: L—4- £ ATFLOES
F2E : ERCHER
$£3E: L—XERFE1 (FHAIRE)
F4E0 : L—FEFRFR2 (L—FHERX)
F5E : L—4 £ ESREREM1 (5, V7YX, MEHEIT)
#g6Ml: L—X& EOHESABEM2 (MF, 75y ZELRE )
H70E KRR EEB1 (S, V7Y%, BEHW)
EOME: BE- EB2 (MT, IS5y ANELRE )
$£oE : K& EEI (EEWKA)
F£10E8: VY HEATLOER
F£1108 : TR BEBREVHICKZESY- ARRE1 (B HHIME)
F1208 : TG EREVHICKDIEEZY- ARRE2 (BEEY- AKBRA)
$£130E : FPGAZAWLEABELLA—OKROERE1 (RBR)
#1400 : FPGAZAWLEAEELA—ORDOERE 2 ( #KFE)
$£15E8: kL

1 Concept of radar and sensor systems

2 Radio propagation fundamentals

3 Radar basic principles 1 (Principle of measurement)

4 Radar basic principles 2 (Radar equation)

5 Radar and sensor signal processing 1 (Analysis of target signal, clutter and noise)

6 Radar and sensor signal processing 2 (Suppression of clutter and noise)

7 Empirical seminar 1 (Analysis of target signal, clutter and noise)

8 Empirical seminar 2 (Suppression of clutter and noise)

9 Empirical seminar 3 (Obstacle detection)

10 Sensor fusion systems fundamentals

11 Obstacles and white line detection by infrared and imaging sensors 1 (Sensors control)

12 Obstacles and white line detection by infrared and imaging sensors 2 (Obstacles and white line detection)
13 Realization of intelligent car and robot with multiple sensors by using FPGA 1 (Experimental trial)

14 Realization of intelligent car and robot with multiple sensors by using FPGA 2 (Summary of practices and experiments)
15 Summary
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_ o EFIRE
oSt RIS T 2455 naT 8%

(Advanced Sensor Systems Engineering)

RIEME D 5%  /Assessment Method
L R— NEREE100% / Report 100%

Efl- BRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
MATLABOER MW ZABESAABRFCERBTOIZIVI0AB LSBT L .
Basic knowledge about MATLAB and C programming skills should be obtained in advance.

BELDEE /Remarks
BLaifRED FASAIE) 0BBEMNRELTVS .
This class is designed for the student who is already familiar with measurement system engineering in the master course program.

BYEEASOXYE— /Message from the Instructor
BB ERESN .

This class will seek the active participation of students.

F—J— R /Keywords
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o , pa s HPIRE
0T AT LHIBEHEH

(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
1980 F URICBAENES AT AHBEEREES. &7, HEOFRABERE S ATLORREZEE TS, DVWT, 71 —RNY UKD
BATLORENZEZREL , KELFHHBEONTXA—2{LEEBHETD, TLT, AONANIHEROERZ BB IS, HEIC, ONANHE
SATLERFATRIEERFRTHIH2HIMH & HoFI B = 2 5
FEBEFERDEY
- REAFIHBONT XA —RHNTES,
- ONARNFIHREREFTTE S,

In this course, we learn the system control theory developed after 1980. First, we review backgrounds of mathematics
and fundamentals of linear systems. Next, we consider stabilization of linear systems by feedback and understand
parameterizations of stabilizing controllers. Then, we learn fundamentals of the robust control theory. Finally, we learn
the H2 control and the He= control which are important methods to design robust control systems.

The target is as follows.

- We can parameterize stabilizing controllers.

- We can design robust control systems.

#HHKIE [Textbooks
BETHERE/ —NEEATE.
Lecture note will be distributed in class.
SEEZREEFEICIE Q) [References ( Available in the library: O )

2IFE% | mikiE . "ERANERBER,) | HAE
K. Zhou, J. Doyle, K. Glover: “Robust and Optimal Control,” Prentice-Hall.
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02 AT LHIEIE R4 AR
(Advanced System Control Theory)

BB WA /Class schedules and Contents

1 BE

2 DATLHHOI-HOBE - B -
SATAFRBOLHOHE - BETIFRER -

B ATL - REZEHRR -

B ATL - REM -

TA—RNYDICRDREN -RETA—RNYDEFTH—)N-
T74—RNYDICLBDRENL - RELHBPIRONT X—R1L -
ONANEHE - EFILOFELE -

9 ONAKNEME -ONARNRE -

10 ONARKIE - O/NABERE -

11 H2HIM - H2/ )L L& H2EI4 -

12 H2HIMH - H2EI R O FRE -

13 Hofflfl - Ho/ )L Ls & Holl 4 -

14 HohlfHl - HoltH R D ERET -

15 O

o ~NOoO Ok~ W®W

Overview

Mathematics of systems control; Linear algebra
Mathematics of systems control; Linear matrix inequality
Linear systems; State space description

Linear systems; Stability

Stabilization by feedback; State feedback and observer
Stabilization by feedback; Parameterization of stabilizing controllers
Robust control; Model uncertainty

Robust control; Robust stability

10 Robust control; Robust performance

11 H2 control; H2-norm and H2 control

12 H2 control; Synthesis of H2 control system

13 He control; Hw-norm and Hw control

14 Hw control; Synthesis of Ho control system

15 Review

RIEFFM DA%  /Assessment Method
& 50%
HARFHER 50%
Assignments 50%
Final Examination 50%

Efl- BHRFZOAAE  /Preparation and Review

O N OO WN =

©

BEICX T DEHEE  /Preparation for the Class
BRE/—RNEHSHUHTATHELLZ L,
Students are required to read the lecture note in advance.

B LDEE /Remarks
SEFER , JATLHPEROERZZB/LTVWAIHBEN HYET,
Students are required to have learned fundamentals of system control theory.

HEENSOXYE— /Message from the Instructor

FIHERGETER , BRER , F5ER , BHRER  SELCHRIIAKRRVERTT, BEROFESZHFLEZHBLET,

System control theory is an interesting theory which is related to matrix theory, circuit theory, signal theory, information

theory, and so on. Students who like theory are welcomed.

F—J— R /Keywords
B AT L, REL, ONA NS, H2EM |, Hotbl 4

linear system, stabilization, robust control, H2 control, H~ control
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(Advanced 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 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

/Year of School Entrance O

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

REDOBE /Course Description
AV 8—%Y NEEBBBECHAZNBRY ND—0 OREBIEE T —F70F ¢ OBAD SHRN LY , Ths OBRANEER PR
FRIODVWTEETS . &5l , HItRIXYND—OT7—FFTOF Y ICATERFOARBRAEZE/NL , ERENEIY NDO—o7OFF329
ERVY EFTEBRERDD  BENICXRY N DV L TBRATLZRFITEIEIOBEBEEEEELTS .

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 discussion on design
concepts, principles, and operation of computer networks. It also covers advanced network architecture and network
programming. The goal of this course is to enable students to acquire ability to design information systems on computer
networks.

#HHKIE [Textbooks

Lecture materials

SEEREEEEICIE O) /References ( Available in the library: O )
FoRU1I—- S BRXUNILE , KESR TAVE1—2%Y ND—2, BEBPH

Andrew S. Tanenbaum, Computer Networks, Prentice Hall.

BB WA /Class schedules and Contents

1 #H

2 BEEEFIL

3 YERE F—2UVIE

4 XYRID—=UE (1) [BEEFII]

5 XYKND—UB (2) [BEH4]

6 XYKhND—UE (3) [BEZ7ORIL]
7 RSUAR—REB (1) [BEEFIL]

8 RSVAR—KEB(2) [BEZFONIL]

9 FTU—>avE

10 KRRY ND—OF—FFIF ¥

11 SANEY S

12 XYKND—=97OTSZIY (1

13 XYy hO—=o700923224 (2) [BEZ7OR3)L]
S0 (3 p

14 vy ~D—2709 "(3) DEE]
15 F&d

1 Overview

2 Layer Model

3 Physical and Data Link Layers

4 Network Layer 1 [Communication Model]

5 Network Layer 2 [Routing Technology]

6 Network Layer 3 [Communication Protocol]
7 Transport Layer 1 [Communication Model]
8 Transport Layer 2 [Communication Protocol]

9 Application Layer

10 Advanced Network Architecture

11 Advanced Topics

12 Network Programming 1 [Socket API]

13 Network Programming 2 [Communication Protocol]
14 Network Programming 3 [Exercise]

15 Review
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RIEME D 5%  /Assessment Method
LR—bK 100%

Report 100%

ERl- BRZBOANAE  /Preparation and Review

REICX T B EBEE /Preparation for the Class
BREHETFBELTIHZLE .

Study the lecture materials in advance.

B LEDEE /Remarks
C7OJ9Z278BBLTVRCEZHBELET .

This course supposes C programming skills.

HYENSOXYHE— [Message from the Instructor
FEBIOAVE1—2%Y ND—V O BEREZERL K MEIFICKITTHRLL .

| believe that this course will help students to understand design concepts and principles of computer networks for their research fields.

F—7—R /Keywords
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(Special Research)

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

/Instructor

BIBER B 6B 5 BE RERRE Rk £E A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
/Year of School Entrance O
HNRER (%] REMEZ7OLAOD-RA, BENAAZRATLAI—R, BEERIATLAO—A
/Department

REDOBE /Course Description
MMERICE T -HRIEEZTS, ZEEHEL T, ZEOMRRBICKULFEIRART Y ORE, ARABOERRVARLEEZZEEZZED
FETHEMES. FREFECHU LB EHREEEZTS,

Students set theme for thesis and conduct research in order to achieve the objective of thier thesis under supervision of academic advisors.

HHBIE [Textbooks
Bl

SEEREEFEEICIE Q) /References ( Available in the library: O )
24U

RESTE- WA  /Class schedules and Contents
ZEOMRRBICISL T, BERET S,
EEHEDHMTEIRABETS BB,
Research plans are determined depending on the research objectives of students.
Study tours are included, if needed.

a5 3E  /Assessment Method
ARDREOWBRME., BAM, HESM, HMAMEZEICEHLTEADENYE

It is important to understand novelty, usefulnessm progressivity, originality, and so on of your reseach.
MREANORVYEH AREROBLRZHREL THMET S,
Approach to Research, Presentations, Defence, and Achievement

Epi- E%FBOANAE  /Preparation and Review

BEICX T2 EHEE /Preparation for the Class

MREBHEOEENE L, BEOEERRORAEZITS,

Search for past researches related to the research objective under supervision of academic advisor
B LDEE /Remarks

MEREOHRE, EAM, B, MAMFIRHALTERAZLIYVE

It is important to understand novelty, usefulnessm progressivity, originality, and so on of your reseach.
BYEEASOXYE— /Message from the Instructor

MEOER. NESWH. BEZTHICERLLLT, BSESOEMEEZEN LT, RENICHET—TICWMYBEATEL L, Understand
backgrounds, objective, and originality of your own research, and actively challenge your research.

F—"— R /Keywords
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