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EMBE

BINME S NIEB SR BHRIFER

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
BEORMERROZMICKUTETLAEY ATLAZERENICHAEIZFEGEELESLEHEN TH . FERTRE. EXNEERETL
BPNLIVAXLAEETOBAICOVTHRTS, PITVXLAOFRE, IRREFUEHEN, TLIVAXLORELEREZHVWTEETS, =5, B
B74MER, BEFEFY> 5, BRECEORIANOSHZRNL., BRESLEOERNREEREATIZY VOERZRD 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 design of adaptive
filter, interference canceller, equalizer.

#HHKIE [Textbooks
BEHEEHRBE / Distributed electronic materials

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

M

BB WA /Class schedules and Contents
1 BEYATLABR. 58
2 BRESABOHFERR() MEREFERAK
3 BISESNBEORZEERQ) 7—VIBRNERES AT A
4 BHESRBOEOOZETIIVXLA
5 RRBRTEORRE, 7IdVXLAERKEHE
6 LMSTIOUXALADBAETIIIAVXLDRERR
7 BE>zalL—2ay
8 LMST7IL O X AN
9 LSTILIVXLDEREEEH, RLSTIIVXLDEA
10 RLS7ZIIL OV X LD ISHHI
11 Kaman7 1 LZROE A, ERXL
12 Kalman7 1 L2 02X, AHI
13 BIBSTILIVX LGOS
14 BE>zaL—>3>
15 BRESREOHER

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

9 LS and RLS algorithms

10 Application examples of RLS algorithm

11 Introduction to Kalman filter

12 Formulation and application of Kalman filter

13 Comparison of adaptive algorithms

14 Numerical simulation

15 Topics in adaptive signal processing

O N OB WN =

1/ 68



__ - EMRE
BINME S NIEB SR BHRIFER

(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
FEEH., B ATA, BEEFTCETIANBNIERL VD ENEELY
Recommended to have mastered Signal, Linear System and Numerical Analysis

BELDEE /Remarks

BEOEZZEL CESESREOEATIIIVALEHEREZERTS

Understand the fundamental algorithms and computational techniques through numerical exercises
HYENSOXYHE— [Message from the Instructor

BEESRER, FEAE, BEEENITHILSVWTITAREENTHD, BREBEEREEZEL CENFSLREOEAEREZAEEER
L. EBOSATLNOERZHREFT 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—J— R /Keywords
BISY AT AL, BETILIVXAL, BEETE, LMSTLOUXA, RLSTIIVX A, Kalman7 €)L&
Adaptive system, adaptive algorithm, steepest descent algorithm, LMS algorithm, RLS algorithm, Kalman filter

1/ 68



EMBE

B[REBRNIBISH FBT PR

(Advanced Topics in 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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

XBHS t/Notice RBERBRETT,

RENOPE /Course Description
ABORERCEITZIEMOMREEILATES .
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.

HRIE /Textbooks
45127 L Nothing particular

SEZEREEHEEICIE O) /References ( Available in the library: O )
427 L Nothing particular

FEEETE - WA /Class schedules and Contents
1 HAER
2 BN (1)

WIBEN (2)

BN (3)

RIEN (4)

MIEN (5)

BN (6)

XK (7)

9 FRIAN (8)

10 WIBEN (9)

11 BWIXEN (10)

12 BIEN (1)

13 SWIBN (12)

14 FIEN (13)

15 FIEEN (14)

X B IRETHIA L £ . Details are given in the class.

0 N O W

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.

iERME D A% /Assessment Method
A0S IMOES V&1l

Participation in the discussion

1)
2)

—~ e~~~

EH- ERFEBEOHAZAR /Preparation and Review

2/ 68



RE B RO IE R

(Advanced Topics in Visual Information Processing)
REICX T B EBEE /Preparation for the Class

MXICERICEZBL TS EEL .
Please read the paper in advance.

BELDEE /Remarks
BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords

2/ 68
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EMBE

INZ—2 8RS R SR HRIFER

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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
EMICOVWTHREL , NZ—URBELYESHEMOBRESEORBAICOVTERTS .

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.

HHRIE [Textbooks

BICEL .
No textbook

SEZEREEFEEICIE O) /References ( Available in the library: O )
BEFICEERBN TS .

To be announced in class

RESHE - WA /Class schedules and Contents
1 Fi
2 HRFCEE BB
S kel
Z1-FZI)xY NT—=DI
Za1-FIIFxY NT=UI
RA KREER
BEHEERAXHE
FE R
9 FERREEMI
10 EREREBAMTI
11 ERRER M
12 NAA XN Y UG
13 NAAX KN Y OFEEN
14 RERRK
15 £&d

00 N0 O W

Introduction

Linear discriminant function |
Linear discriminant function Il
Neural networks |

Neural networks I

Bayesian decision theory
Maximum-likelihood estimation and Bayesian estimation
Speech recognition |

9 Speech recognition |l

10 Image recognition |

11 Image recognition Il

12 Biometric recognition |

13 Biometric recognition Il

14 Presentation

15 Summary

O ~NO OO WN -

3/ 68



EMBE

INZ—2 8RS R SR HRIFER

(Advanced Applied Pattern Recognition)

RIEME D 5%  /Assessment Method

BB ERESN : 20%
REHRRK 40%
LAR—K :40%

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

Epi- E%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
BATE  REAKRE  BERCHEIZERABEEILTH 2L .
Basic knowledge on analysis, linear algebra, and probability theory is required.

B LDEE /Remarks
NE—URBICEITIEBANBEEID L, &, ERZAVES I AL -3 RR(TATJFIVT )N TEDZLEFIRETD .
Fundamental knowledge on pattern recognition and programming skills for computer simulation are required.

BYEEASOXYE— /Message from the Instructor
BRONETRE , N2—RB0ERICEIZIELANBEOERZTOELLILBFORARBAILC DVTHENLET . BROBETE , N2—
UREBEMORANBEICOVT , EAFEETENSHEHRLET . S, BENFCEELLHERI I 1L —>a > 0FEEEETHREL
,BR- ARETVET .

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—"— R /Keywords
BRI, Z1—FILRY RD—U , RAXREER , TFom , BREE , N AANYY UL

3/ 68



EMBE

BEEF 1T B8 mezra

(Advanced Cryptographic Algorithms and Protocols)

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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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.

4/ 68



EMBE

BEEF 1T B8 wuzses

(Advanced Cryptographic Algorithms and Protocols)

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

4/ 68



) SPIRE
EIREUBER = BEIYER

(Topics in 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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

XBHS t/Notice RBERBRETT,

RENOPE /Course Description
NUFAFATEMCBSVWTEELRT—XTHD., "XYRNI—VANI—Z2J, ZBICEZBLUEERFSHEMCEITZ?EEEZERT. ©
RESSAENCES, INFAFTF—2lE, SSMERTE, 72U ICLBESORMBILELEEEH, RROTES 5545
I3,

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 B

B3R E

RA XHER

BB Bk R AT

FATELTAINEZDOEE

HISTUoTANRESTSITUT4ILE

JPEGR—AZ A >

KLT&EDCT

9 O TEE

10 £BAFEE AN—ATTH

1M 7O9Z3120%%8

12 MAP#E

13 7O9Z300%E

14 HEEZ

15 F&d

o ~NOoO O, WN

Fundamental abstract
Orthogonal Transforms

Bayes Inference

Frequency Analysis

Review on Digital filters
Gaussian and Laplasian filters
JPEG baseline

KLT and DCT

9 Programming exercise

10 Conjugate gradient method and Space matrix
11 Programming exercise

12 MAP estimation

13 Programming exercise

14 Final Exercise

15 Review

O N OB WN =

5/ 68



) SPIRE
EIREUBER = BEIYER

(Topics in 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

5/ 68



EMBE

BEEESW REIZER

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
TFORNBEOEFARES LVVBUESENERERICODVTEEBELLEZ , BEERKPEREEZBAL TBHEFEEOREXEERLKLEE
EifT%, BHEERLANPETEELRETAHVSATVEARY NLILHBEFEPOFDMA ENRZHOBEREN , SIS/ VOKEZRAVE
ITS¥EBEL —AEMEBER/T 5.

This class is designed for the student who is already familiar with communication engineering theory in the master course program. Prior to
understanding the mobile communication systems, the technical concepts such as probability,

communication theory and basic electromagnetics are reviewed. Next the student understands the mobile communication

engineering issues by the empirical seminar and discussions. Also current topics of wireless LAN and mobile phones

such as CDMA and OFDM technologies can be understood including vehicular radar technologies.

#HHKIE [Textbooks
NID—RA Y NERBRUMER 2B A

SEEREEFHEEICIE O) /References ( Available in the library: O )
EBEF & "TAORINERBEEOEER EFEREFES

M

BB WA /Class schedules and Contents
1 BEEEATLOBE

EIRRIERG

FORINBEER

FORIINBEER?2

BEEE

BEERE2

- EE1

xRE- EE2

9 EE- ET3

10 AARY NLILEUEE £ CDMA

11 ERXERHKLEH (OFDM )

12 RIEOBEBEMN

13 BEEL—FHMM

14 BEEL-—AHM2

15 F&o

o ~NOoO O, WN

1 Introduction to mobile communication systems
2 Mobile radio channels

3 Digital communications fundamentals 1

4 Digital communications fundamentals 2

5 Mobile communications 1

6 Mobile communications 2

7 Emperical seminar 1

8 Emperical seminar 2

9 Emperical seminar 3

10 Spread spectrum & CDMA technologies

11 Orthgonal frequency division multiple technologies
12 Current topics on mobile comunication system
13 Vehicular radar technologies 1

14 Vehicular radar technologies 2

15 Summary

RAESHM D H3%  /Assessment Method
LR—bN 100%
Report 100%

6/ 68



v = A = HPIRA
BEBESSs BHRIYER

(Advanced Mobile Communication Systems)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
NID—RAV NERERB LT TBEHARL FILHAR

B LDEE /Remarks

BLaRED "BHEE, OBBEHNREL TV,

This class is designed for the student who is already familiar with communication engineering theory in the master course program.
HEEANSOXYE— /Message from the Instructor

BEEMEBELEITE<SUIBRERZOSOR) ORI BIBFTHAEThI CENEXSh  BENEEXSNEHLET D,

F—J— R /Keywords
BEAER. BEBAEE. L—X

Mobile radio, Digital communications, Radar

6/ 68



EMBE

BB S5 LiSas

(Advanced Information and Communication Theory)

BHER LR B8/ Satoshi UEHARA / B8 AT LAITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
BHRERPASERCBACEREOERICODVTERERDS .

This cource deals with bases for fast calculations over finite fields.

HRIE [Textbooks
B & ¥} / No assigned textbook

SEEREEEEICIE 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 , ftt

RESTHE - WA /Class schedules and Contents

1 A48V R, BREEEEN)

2 BHREEEE(Q)
SERFBLOEBREZERNOERK S #E()
4 BRELOERKE ZERXO RS #(2)
58RELOERE ZEROREK S #E(3)
6 BN ZER OB (1)

7 BHZERXOBR(2)

8 LS ER OB (3)

9 EREE(1)

10 EREE(2)

1 EREKES)

12 HBERERM)

13 BEEREEKQ2)

14 BEEREE(Q3)

15%£ED

1 Introduction to finite fields and bases (1)

2 Introduction to finite fields and bases (2)

3 Factoring polynomials over finite fields (1)
4 Factoring polynomials over finite fields (2)
5 Factoring polynomials over finite fields (3)
6 Construction of irreducible polynomials (1)
7 Construction of irreducible polynomials (2)
8 Construction of irreducible polynomials (3)
9 Normal bases (1)

10 Normal bases (2)

11 Normal bases (3)

12 Optimal normal bases (1)

13 Optimal normal bases (2)

14 Optimal normal bases (3)

15 Final review

RIEME D 5%  /Assessment Method
L 7R— N / Reports 100%

Efl- BRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
BHCEAERICEZBLTFEERITS L .
Students are required to read the assigned readings prior to the class.

7/ 68



EMBE

BHBERH

(Advanced Information and Communication Theory)

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor
BHRERPHASEROEREEEOEN CAAN ELHNEELES .
BRER FSEREECKIAETNDIATLAOSRILICHRNEERICOVTEETS .
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

7/ 68



VLS | E5@ITEm

(Advanced VLSI Signal Analysis)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

$#K FEB/Goro SUZUKI / FEEBXA T 4 7 T¥5

B 28 {y 21 2% Hj RERRE B A
/Credits /Semester /Class Format /Class
2000 | 2001 | 2002 [ 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

EMBE
BHRIFER

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

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

REDOBE /Course Description
VLSITEIOGGRZ VP AZN —DOF VY T ICEBENBRRICHE2>TVD YN, AEEZEEOESHITEMCEL TES,

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.

HHBIE [Textbooks

L.Pileggi et al. ”IC Interconnect Analysis” Kluwer Academic Publisher ISBN1402070756

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

BELCTHEN

To be announced

RESTE- WA /[Class

schedules and Contents

1 20FNATTVTA

ReEsERX (1)
REFER (2)

B B& AT (1)

2 BR ARAT (2)

51 B8 R 4T (3)

B BR AR AT (4)

Model Order Reductio
9 Model Order Reductio

O NOoO OB WDN

n (1)
n (2)

10 Model Order Reduction (3)
11 Model Order Reduction (4)

12 ESHEH (1)
13 EEHENH (2)
14 FSEHH (3)
15 £&&

Signal integrity

State equation (1)
State equation (2)
Circuit analysis (1)
Circuit analysis (2)
Circuit analysis (3)
Circuit analysis (4)
Model Order Reductio
9 Model Order Reductio

W N OB WN =

n (1)
n(2)

10 Model Order Reduction (3)
11 Model Order Reduction (4)

12 Application (1)
13 Application (2)
14 Application (3)
15 Wrap up

BiEME D 5% /Assessment Method

NFAN  Intermediate

test 50%

HAREBR  Final test 50%

20l ERZFOAR

/Preparation and Review
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VLS | E5@ITEm

(Advanced VLSI Signal Analysis)

REICX T B EBEE /Preparation for the Class

FH2E- BB 2RBEEITS L,
2 hours study is required for preparation and review, respectively.

BELDEE /Remarks
IEEE/ACM DAC, ICCAD B EXEZLNBEERNEFANTHS I &,
Check out the related papers of IEEE/ACM DAC, ICCAD

HYELASOXYE— [Message from the Instructor
LSIN—ROIFEFHCHEHKD H D FEFBIRBE,

This course is highly recommended for the students who are interested in VLSI design.

F—J— R /Keywords

8/ 68
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HAEDERBELSR

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

HAEDERBEILAECEARZTHAHERERICODVTIERTD . £, BHORNELNSOEFOFEERACHERIC DV TIERT S

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.

HHRIE [Textbooks
HHICEL

SEEREEREICIE O) [References ( Available in the library: O )
M. R. Gary and D. S. Johnson, Computers and Intractability

RETE WE

1HAE VA
2 EEER
3NPESE
4 NPE 2
5EMBLFE , RENF X
6ISARNEY Y (1)
7TRARNEY D (2
8IAKNEY Z (3)
QISARNEY U (4)
10 BARNEY T (5)
1M BARNEY 7 (6)
12BAREY 2 (7)
13ARNEY Y (8)
14 BARNEY 7 (9)
15FESH

/Class schedules and Contents

XISANEY U TRREDHRBAEICETIEREZTS

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.

RAEMD FE  /Assessment Method

READOEVY) 4 (Contribution) 20%
L /R— K (Report) 80%

B0l ERZBOANR

/Preparation and Review

CEHRIC OV THEBRICER TS .
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EMBE

HAEHBHEELIG®H BHIEEY

(Advanced Combinatorial Optimization)

REICX T B EBEE /Preparation for the Class
FLOAVXLBREZERLTIHBL L .

You should understand the algorithm theory.

B LDEE /Remarks
HUELASOXYE— [Message from the Instructor
BYFE->TVIEEOEMRE OBREERNEEREITDIICHLYMXEREETHS . FERTR , BFORIP S NEY IV EBUTERTS .

F—7—R /Keywords

9/ 68



EMBE

VLS | YERETISHR WEILEY

(Advanced VLSI Physical Design)

BHER FE 5% / Shigetoshi NAKATAKE / 183> AT AT ER (19~ ), B’A F7/ Y0ji KAITANI / FEBRX F 14T
/Instructor TR

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
AWMBETE. VLSHIE (LTI ) BHCHTBEROLNBY (ERARRFLZE ) EEHC LT, T2 TRES ATV ADREE
fiiz, BRWEHER, RUEANBHRANSTAR—RNARIZKNEREL, ThSOBBRIHEMEISAL ERFY —IIBRAROLHOHHE- &
MNBBEEELT 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

¥ E- WA /Class schedules and Contents
1 VLSI¥IEEEETICE T2 REREMOER
2 VLSIEERREHCBIT 2 E MM OBEN()
3 VLSIEBRETICET 2 EMBIDOBN(Q2)
4 VLSIEBRETICE T 2 2MHMIXNMBN3)
5 ZMMNOBRNEEE, FEOLE (FIR—K)
6 EMALORANEER, FEOLE (FIR—N)
7 BEY—ILELTORRFEICETZIERE (TIR—KN)
8 VLSIE#RERETICBE T 2 Z MM OMBN(1)
9 VLSIE#RRFHICE T2 ZMAMI0BEN(2)
10 VLSIBE#REREHCBE T 2 2 MMILOBEN(3)
11 ZMRXOERNEER, FEOEBR (FTIR—K)
12 ZMMXOEANTER, FTEOLER (FIR—K)
13 FRFTY—ILELTOERBHEICEHTRZIZER (T1R—N)
14 VLSI¥ERRETICE T2 RBMICHIIRE (FI1R—N)
15 &R

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
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o PN E
VLS | YERETISHR WEILEY

(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

10/ 68



EMBE

R R B IR 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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
BIEOEBHEBMEAEROESITIESE |, LEXFVISIOBRNEBLEENIHICS T2 EBEHBEZHE< OZAEE L TVWD, MEENTE
COEBHEBTOPLERT, CORBTRFEGIRVEALENMESE LEBOERETOERS) SHBICO LI LERTTELE DEEKE
BRICOWTEBLET,

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.

HHRIE [Textbooks
BRERNERS

Lecture materials given in class

SEEREEREICIE O) [References ( Available in the library: O )
D.P. Bertsekas; Convex Optimization Theory, Athena Scientific, June 2009.

LB WA /Class schedules and Contents

1 MR OEREE

2 MEAE MBI

3 BEEOBEE HREHK

4 MREICH TREEES

5 fliEREL , REROEE
6 BMREITNYIRER

7 WRHHEORAE , A RBREDZE
8 Mt & HiBE{t

9 EBROT7IHADHE
10 BIETESEICS T2
11 LEHEGEICS GBI

12 HEEBOLAE

13 ST Y VAR ER

14 BEER

15 F&d

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

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

0N OB WN =

©

iERME D A% /Assessment Method
REREYE 2@ &50%

Two assignments Each 50%
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FEETRELEH gt

(Advanced Nonlinear Programming)

Epi- BE%FBOANAE  /Preparation and Review

BEICKITDHEBEE /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, TOERICHE>TV
PBENEEZS , BURVAZERLTWVWSR 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, ST E B, O & BRI, RFFTEEICS (B, 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

11/ 68



EMBE

E—7 )L #1455 WATER
(Advanced Vehicle Control)
HYER S M/ Toru TAKAHASHI / B3R X7 « 7 T2#
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
/Year of School Entrance O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

EREMEAVECEDETE, BE40JVE1I—RHHSATLANFAVSKTVS, CORETR, EMEDEFENIZLHOOERETILICD

WTEREHIZ, SAERXOBWBEZEL T, ABEHH TRV SN D EROHHBFEICOVTES,

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
71> NBifi. | Lectures based on original texts.

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

BEERT S, /Tobeannounced in class.

LB WA /Class schedules and Contents

1 EMEHTET /)L EMATLAB/Simulink> 1L —3 31
2 BEEEBHEFILEMATLAB/SImUlinkY 2 1L —3 322
3 EMEFTETILEMATLAB/SIimuUlink 2 1L—3 323
I HIHES

ATFT ) T HEH

7L —FEIHEH

ITSH T4

SAER M ERFE1

SAEFR I ERFE2

10 SAEFRXERES

11 SAEMRXEE4

12 SAEMXEiES

13 SAEFRXERE6

14 SAEWRXEHET

15 £&H

o N oA

©

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

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

0N OB WN =

©

BiERME D A% /Assessment Method

LR—k 50%
BHELAR—b 50%

Mid-term paper 50%
Final paper 50%

12/ 68



E— 2 )L &4

(Advanced Vehicle Control)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
REFEREPOLICEDDZ LY, BHCEMAENERHIAATLBIE,

Class time will be used to discuss. Students are required to read all assigned articles prior to the class.

B LDEE /Remarks
BERNERESMAROSND, |/ This class will be participation intensive.

HEEANSOXYE— /Message from the Instructor
BBHNERESMAROS NS, [ This class will be participation intensive.

F—J— R /Keywords

12/ 68
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EMBE

HegeEX AW NOZ O A4EH BHETEER

(Advanced Intelligent Mechatronics)

HEER JdRL—=J) AJ7> /Ilvan GODLER / E#qXF 1 7 TEH

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
EEBRLEPESLEORRZARICLENAIO7O0Y HEREREOES, DSPOTOTZIY, AIMRE OER, 71— R/N\Y
IIN—=TRELTINAAOEE. ERFE, ONANIBORRB XERELEMN, 2o YPTIOFII-20AELS ROBHEIEME L,
EMEXDNAZI A ATAOBRPBEEIC DVTES,
This course provides information about how to connect a high speed information and signal processing microprocessor with a real world, how to
program DSP, how to connect to peripheral devices, how to design devices with incorporated feedback loop, about modern control and robust
control, about intelligence in sensors and actuators, and about structure and functioning of high performance mechatronics systems.

HRIE /Textbooks
BERICEE

Will be given in lectures

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

Rolf Isermann: Mechatronic Systems Fundamentals, Springer, 2003
EPIMFEDOIIFLERIT /Papers from technical journals

BB WA /Class schedules and Contents
1 =232 a0 NO—-L>ATLOESR

FATRINY—REBDROBINS KR FE

HEHROET > THKM

F AT RIFEROLZEMEBI

2 BEHEONA MR 0K

OB RETIFII—2DOHREL

BEEHT7ILIVXLEZRVEHHROKEL

HEXHDNOZI A AT LAEHBEN

9 XANOZY AHIMHEET O REHEM

10 ORY NBEFIOHERETU Y

11 > O—Z 0E&E

12 MATLAB-Simulinklic &> a2l —>3>

13 DSPZ AWV T BRI HI s DRE

142 NO—FNDREER

15 fER OFHE

o ~NOoO O, WN

Introduction to motion control system

Analysis and design of a digital servo control system
Modeling techniques of controlled object

Stability analysis of digital control system

Design of a 2DOF robust control system

Intelligence in sensors and actuators

Optimization of control systems by using generic algorithm
Introduction of intelligent mechatronics systems

9 Introduction of mechatronics controllers

10 Modeling of robot's joint control

11 Controller design

12 Simulation by using MATLAB-Simulink

13 Realization of digital controller by using DSP

14 Experimenting with controller

15 Evaluation of results

RAESHM D H3%  /Assessment Method
L 7R— ~/Report100%

O N OB WN =
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HMEXDNOZD AR

(Advanced Intelligent Mechatronics)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
MATLAB, Simulink, C7OJZ XV OAZBEZSBHICHEBIZ &,

Knowledge about MATLAB, Simulink, C programming should be obtained in advance.

Bi&LDEE /Remarks

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

13/ 68
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- — - - HPIRE
77\7‘A$‘Jﬁﬂfiﬁ"ﬁi 358 BRILER

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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

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.

HHRIE [Textbooks
RETHER/ —NEBEMAFE.

Lecture note will be distributed in class.

SEEREEREICIE O) [References ( Available in the library: O )
BIERE |, REkEE . TRAKHERBR) | HEE
K. Zhou, J. Doyle, K. Glover: “Robust and Optimal Control,” Prentice-Hall.

B¥:HHE - WA /Class schedules and Contents

1 B=E

2 SATLEHO-HOHE - BTk -
SATLEBEO O OBE - BETHNFER -

B ATL - REEBEERR -

B ATL - REHX -

TA—RNYTILKDEREN -RET1—RNYOEAFTH—)\ -
TA4—RNYVIZLBREN - ZECHBBONTA—21L -
ONAKNEE -FEFILOTELE -

9 ONANEHME -ONAMNEE -

10 ANANEIE - O/NAMEEE -

11 H2&I8 - H2/ )L L& H2&I4 -

12 H2&I0 - H2&If R O RRET -

13 Hoflfll - Ho/ )L A & HofI 4 -

14 Hohlfl - Ho#lf R D3R5 -

15 £&H

0N O 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

9 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 Hw control; Hew-norm and Hew control

14 H« control; Synthesis of Hx control system

15 Review

O~NO O, WN =
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> AT LABIEHE w R
(Advanced System Control Theory)

RIEFHE D HE  /Assessment Method
FRE 50%
HASREER 50%
Assignments 50%
Final Examination 50%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
BE/—NEHSHUHRATHLLZE,
Students are required to read the lecture note in advance.
BELDEE /Remarks
TEZER , JATLHEEROERZZEBLTVAHREN HYET,

Students are required to have learned fundamentals of system control theory.

HYENSOXYHE— [Message from the Instructor

FIHERGTIER , BRER , F5ER , BHRER , RECHRTIIAKRKRVERTT, BEROFESZHFEEZHBLET,

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—"— R /Keywords
WY AT L, REN , ONA NS, H2HE |, Hol4

linear system, stabilization, robust control, H2 control, H= control

14/ 68
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EMBE

29 RD—OF—%FOF v 55 WA

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O 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
FRICODWTIERTS . L, HtRXYND—IOT7—FFTIOF Y+ CATERFOMRBEAZENL , RBNEXY ND—07OJF3I00%
Y EFTERZROD .

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

sZEREEFEEICIE O) /References ( Available in the library: O )
FrRU1I—- S BXUNVLE , KEFSR 'OVE1—2%Y ND—7, BEBPH
Andrew S. Tanenbaum, Computer Networks, Prentice Hall.

RE¥SE- WA /Class schedules and Contents
1 B
2 ZYRI—UF—FFHF
3 NBE F-RIVVIUE
4 XYKND—=UB (1) [BEEFII]
5 XYKND—UB (2) [BEHMH]
6 XYKND—UFE (3) [BE7O03L]
7 NSVAR—=KEB (1) [BEEFIL]
8 NZVAR—KE (2) [BEZ7OKIL]
9 FFUr—>3avE
10 RURFXY ND—OTF—FFIF+
11 ISAMEY S
12 XY RND—=o709ZZ29 (1) VT Y RAPI]
13 XYy hNO—o7093224 (2) [BE7O0M3L]
14 XY MND—=070023227(3) EE]
15 F&o

Overview

Network Architecture

Physical and Data Link Layers

Network Layer 1 [Communication Model]
Network Layer 2 [Routing Technology]
Network Layer 3 [Communication Protocol]
Transport Layer 1 [Communication Model]
Transport Layer 2 [Communication Protocol]
9 Application Layer

10 Advanced Network Architecture

11 Advanced Topics

12 Network Programming 1 [Socket API]

13 Network Programming 2 [Communication Protocol]
14 Network Programming 3 [Exercise]

15 Summary

O~NOoO OO WN =

15/ 68



%Y RD—OT —%F5F v 158

(Advanced Network Architecture)

RIEME D 5%  /Assessment Method
LR—bK 100%
Report 100%

Epi- E%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
EREMETFELTIH L .
Study the lecture materials in advance.

B LDEE /Remarks
C7OYUZZJHBBLTVRCLERIBELET .
This course supposes C programming skills.

BYEEASOXYE— /Message from the Instructor

BREZIVEI-2%XY ND—U 0K BEREZERL K HRIFICRITTHRLL .

F—"7— R /Keywords

15/ 68

HPIME
EHIFER



1ERIFRR B

BETMR (REILF) RATHEHR

(Special Research)

HEER F I8 EH E/Research Advisor

/Instructor

BIBER B 6B 5 BE RERRE Rk £E A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
/Year of School Entrance O O O O
HNRER (48] WS ATALAO—X, BEFHAO—R

/Department

REDOBE /Course Description
MMERICE T -HRIEEZTS, ZEEHEL T, ZEOMRRBICKULFEIRART Y ORE, ARABOERRVARLEEZZEEZZED
FETHEMES. FREFECHU LB EHREEEZTS,

Instruction for writing papers will be carried out. The research advisor and students talk and set up the special research
theme corresponding to a research subject. Furthermore, the research advisor guides the planning method of research,
research method etc., and whole research, according to the special field which students aim or research subject.

HBE /Textbooks
EMRIEEHENEET S,
To be decided by the research advisor.
SEEREEHEEICIE O) /References ( Available in the library: O )
EMRIEEHENEET S,
To be decided by the research advisor.
BE¥EtE- WA /Class schedules and Contents
ZEOMRRBICISL T, BERET S,
To be determined according to the student's research subject.
BAESEM D 3% /Assessment Method

MEADEBEHK HAEBRROBREHLEL TFHET S,
Research progress and research results will all be factors when assigning grades.

Epi- E%FBOANAE  /Preparation and Review

BEICX T2 EHEE /Preparation for the Class
BERVAEOEEHRENHEEZTS,
Past and present research related to the student's theme will be investigated.
BiELDEE /Remarks
MARBEOFRME, BAME, HSMH, WAMSZCHALTERAD LN VE, UIEGEERRTIHEENH D,

It is required to think about novelty, usefulness, advanced nature, originality, etc. of the research subject. Study tours are
included, if needed.

HUELASOXYE— [Message from the Instructor

MREOER, LEJWH., BEEZTSCEBLAELT, EENICHRT—TICERYBEATIELL,
Please conduct advanced research after fully understanding the background of your research, positioning, and goals.

F—J— R /Keywords

16/ 68



EMBE

VAN I — B LET
o FIEMLE RS AT LBY

(Advanced Polymer Chemistry)

BHER ME E/lsamu AKIBA /| TRILF—ERILER (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

/Department #£FYAO—-R, BE-

REDOBE /Course Description

ABRETR. ERBLTERROED FOERICOVWTHERT S,
This lecture explains an fundamental and advanced polymer syntheses and reactions.

#HHBIE [Textbooks
BELEW

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

BELEW

B¥:tHE - WA /Class schedules and Contents

1 BAFOLEEE

2 BRFORFEEDTFESH

3 EPTERRBOER

4 BOFEB1-ZPALEE (1)
5 BATFEK2 -ZPHILESG(2)
6 BPFAER3 -SPHILHES

7 BOFER4 -AMAVES

8 BOTFEMS - BRES

9 EOFRIB1 - BEeRSN

10 BATRE2 - BREEDHR

1M1 BPFRIE3 - BEEER

12 KREDFERT - VEDIT A WFAVEEE

13 RmEPTFER2 -BHZZAINEEGE (1)
14 %mEsFERI -BRSDHAINEEE(2)

15 #IE

1 Chemical Structures of Polymers

2 Molecular Weight & Molecular Weight Distribution

3 Introduction to Polymerization

4 Polymerization 1 - Radical Polymerization (1)
5 Polymerization 2 - Radical Polymerization (2)
6 Polymerization 3 - Radical Copolymerization
7 Polymerization 4 - lonic Polymerization

8 Polymerization 5 - Sequential Polymerization

9 Reaction of Polymers 1 - Structure and Reactivity

10 Reaction of Polymers 2 - Conversion of Fuctional Groups

11 Reaction of Polymers 3 - Complex Formation

12 Advanced Polymer Syntesis 1 - Living Anionic & Cationic Polymerizations

13 Advanced Polymer Syntesis 2 - Controlled Radical Polymerization (1)
14 Advanced Polymer Syntesis 3 - Controlled Radical Polymerization (2)

15 Summary

RAEEMD HE  /Assessment Method

LR— K0 & T 100%
Report 100%

Efl- BRFZOAAE /Preparation and Review

BEICKWTDHEREE /Preparation for the Class

B/ICEL

17/ 68

AFATRED-X, AEI—-2ATLAO—-R



B0 FMRUL 2SR
(Advanced Polymer Chemistry)

BELDEE /Remarks
BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords

17/ 68

EMBE
RRSATLAER



EMBE

[ 4 A1 B L 2 45 5w RS 27 ABK

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

BEHOBELFEDER, TLTYMZELEIZRREETBELOMEERAZHLELTHERT S, BREBEEZBN IR LB, BE<D

BEHOMELBEOBERICOVTHETD, XBEMEZRG LU, BHHEE 25N, BKAEREEGOBEPYREFYSIRT 4 X (HH-
TH) IR EOOFEERS, REBETOTMYRFICRIBEBOREANEL, BEOILEN . NENEHBECEASCHBERETLEE

BT, BRI, FASKUEERTVS 2P OEBKOERELCODVWTHENT S,

This course provides mainly the relations between solid structure and bonding, and interaction between crystal that
determines the physicality and electrical structure. Students learn crystal structure, the concepts of ion radius and lattice
energy to understand the relationship between solid characteristics and their structures. Students also learn methods that
characterize structures and physicality of solids including X-ray diffraction, microscopy, heat analysis, and magnetic
measurement. Students understand that impurity atoms in crystal structure cause defects, which seriously affect
chemical and physical characteristics of solids. This course also covers synthetic methods of solids that show useful
characteristics.

HRBE /Textbooks
BREBRMT S

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

RE¥SE- WA /Class schedules and Contents

1 BE&EEMEZICOWT
2 B#oz/OBEENY7OBE
3 MROBRBE LTI
4 BEeTEmE

5 BEEOIXRILF—(LE
6 X#RE T O =G

7 EAMREAM

8 BEEnEMERE

9 XVTLUo&%

10 BEEoLEHHE

11 BIXBEOZE

12 {RRTE#HEO A

13 €53y 9RA0KA
14 BEEAOSH

15 £

An Introduction to Solid State Materials Chemistry
Micro and Macro structure in Solids

Crystal Structure and Symmetry in Materials
Crystal Structure and Space Group

Energy Chemistry of Solids

Actual examples of X-ray Diffraction

Composite Material Technologies

Organic Synthesis Method for Solids Preparation
9 Preparative Methods of Membrane

10 Mechanical Properties of Solids

11 Role of Lattice Defects

12 Application of low dimension solids

13 Application of Ceramics

14 Application of Superconductors

15 Summary

O~NOoO OO WN =

18/ 68



[ 4 41 B L F 45 5

(Advanced Solid State Materials Chemistry)
RIEFHE D HE  /Assessment Method
7 LtH>F—> 3 /Presentation 100%

Efl- BRFZOAAE /Preparation and Review

BEICHWITDHEREE /Preparation for the Class
Bz 59BL

B LEDEE /Remarks
iU

BYEEASOXYE— /Message from the Instructor

BH#EMEMLZEEEA LS VOT, BETA2XEHEREL, FLEYT—2322952&,

F—7—R /Keywords

18/ 68

EMBE
RRSATLAER



EMBE

ﬁ%ﬁﬂ%%li = %ﬁ BESATLAER

(Advanced Separation and Purification Engineering)

BYEER

/Instructor

BIBER
/Year

HNRAFFE

/Year of School Entrance
HNRER

/Department

P ¥/ Syouhei NISHIHAMA / T L% —EHBILEHR (19~ )

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

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

O]l O0[O]O
GRR] RECETOEAT—R, BENA AV AFLAT—R, REGES AT AT —R, @S AFLT—2, B
FFH AV I—R, BE XF4TREI—R, IVE1—RYAFAT—R

REDOBE /Course Description

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

OT=23avEITS,

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.

#HRIE [Textbooks

Hydrometallurgy in Extraction Process Vol.ll
( C.K. Gupta and T.K.Mukherjee)

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

BEPICEBTRT S,

References are shown in the class.

LB WA /Class schedules and Contents
1. E2RXBHETOEAOHE

AT THED
A TREO
AFURBEG

AFVTBENRTOERAQ
CAFUTHELCRIINELELI -0
CAFUTIECREIEINELELI -0

9. REMHEO
10 . BEEmMEEO
1. BEmMEEG

2
3
4
5 AAVKIBENETOELRAD
6
7
8

12 . BEHHEZEORTOEAD
13 . AEREZOE7OEAO®
14 REWEECEI > NELE1—

15. XY

. lon exchange (1)
. lon exchange (2)
. lon exchange (3)

0N OB WN =

9. Solvent extraction (1)

10. Solvent extraction (2)
11. Solvent extraction (3)

. Principle of hydrometallurgy

. Application of ion exchange (1)
. Application of ion exchange (2)
. Review work for ion exchange (1)
. Review work for ion exchange (2)

12. Application of solvent extraction (1)
13. Application of solvent extraction (2)
14. Review work for solvent extraction

15. Summary

19/ 68



£\ Biff 1 P A,
DEERRIFN®
(Advanced Separation and Purification Engineering)

RIEME D 5%  /Assessment Method
R 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.

B LDEE /Remarks
BREEHNEBRTTUV N EAVTITS,
Additional references will be given in addition to the text.

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

19/ 68

EMBE
RRSATLAER



VAN VAVAN ZA. I %HEE
DD WIS RS A5 LB

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

XEEFIC LD BERNTETSHR,. THBOREN ZRUOBEMALEED, AEBESTRIEEARSEOEK L 4B International tablesD 5t 5 % 4]
ICH25F, EIFOBERICHNEE, BEEERICBAXBET—R2ERAVEU—RMILNEICED 71 YT 4T E2ZATITV., BRXIEEEREL
ICDOVWTOEZETS,

When performing the structure analysis by X-ray diffraction, grasp of a space group serves as 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 each
one. The exercise about powder X-rays structural optimization will be also performed the second half.

HHRIE [Textbooks
MEORMEEER SHEZE HIBK

SEEZREE®EICIE O) /References ( Available in the library: O )
BRXERFORE hH R RETX HAEE

RESTHE - WA /Class schedules and Contents
1.4>8NA%o>3>y
2. MMM E ‘R
3. W EREREFN
4 . International tables D &R % 5%
5. BFhZ0EE
6 . XigEraE
7. MEONHEEFERO T H
8. MEOXHMU L ZDISH
9. BELLEEF/INE—2 T
10 . BERBZLDO O DM ARXIRRE
M. U=KMRINEE, 74vF74>2970YF ALRETAN
12. 7095 L0420 A M=) EWIHAER
13.NR—=2TAYVTAVTENTA—Z
14 . BITOBEELTF—20OEGED
15. F&H

. Introdaction

. Symmetry and crystallography |

. Symmetry and crystallography Il

. How to read the information of International tables
. Review of quantum dynamics

. X-ray diffraction intensity

. The symmetry of a substance, and a crystal strain
. MEORTMEE ZOSA

. 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 and a paramete

14 . Analysis procedure and output

15 . Summary

RIEME D 5%  /Assessment Method
L 7R— ~/Report 100% MEBBICITSTF—RBHERICOVTOLR—NET D,

O ~NO OO WN -

©

20/ 68



EMMA
(Spectroscopic Analysis)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
HREEEL

B LEDEE /Remarks
BIEOERFFIBDICOVTRE, BHREEZMHUL THLS DT, BEBBBICEAIBZSTAFLTHELL L,

HYELASOXYE— [Message from the Instructor
XEEIT ARG RHEREROERESTICEMERECODVTOABIBETH D, NHEIC OV TRERNELOSBORZAVTERETO LY
. BTHREEAFLESATRELCLSMTD L,

F—J— R /Keywords

20/ 68



EMBE

— " AN Y = = < =

TRLF—L24EH RASATLE

(Advanced Energetic Chemistry)

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

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

WHRCH TR IRLF—OFER., ABANOIRILF—0@fiE, BRIFRIF—EMEFIRILF—c0BDY, EENERSFICODVTASHE-

BRI,

Qualitative and quantitative analysis of energy related subjects such as energy supply, consumption on natural, chemical and physical energy.

HHBIE [Textbooks
BEBZL

SEEREEFEEICIE Q) /References ( Available in the library: O )
BEHDCEEBEN TS,

M

BB WA /Class schedules and Contents
1 IxILF—%

IXRILF—NZUA

IXRILF—ER

taEIXRILF¥—

KAIRILF—ZiHR

BRIXILF LR

SRR (1)

ERBA (2)

9 BAEIXRIL¥—

10 IxIL¥—KH

1M1 NAFAIXAILERILF—

12 IXILF—RIEIE

13 IFXILF—LRE

14 TITERILF—BER

15 F&o

o ~NOoO O, WN

1 Energetics

2 Energy balance

3 Energy resources

4 Petrified energy

5 Conversion of petrified energy
6 Conversion of natural energy
7 Synthetic energy (1)

8 Synthetic energy (2)

9 Regenerable energy

10 Energy flow

11 Biomass energy

12 Reaction engineering on energy
13 Eco-energy

14 energy policy

15 Summary

RAESHM D H3%  /Assessment Method
REREFER 50%
LAR—hN 50%

1 Presentation & discussion 30%
2 Report 50%

B0l ERZBOANR

/Preparation and Review

21/ 68



IXRILF—ILZHE®

(Advanced Energetic Chemistry)

REICX T B EBEE /Preparation for the Class
BICEL
B LDEE /Remarks

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

21/ 68

EMBE
RRSATLAER



el roa EPINE
RISt TF RS 27 LHH

(Advaced Reaction Design and Engineering)

BHER SR {EHX / Sachio ASAOKA | TRILF—EIR{LER

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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
BB, I8OETOCLAORSHEICEAILT, FRHLEEZOREICHILLRBILTFEIZOCEWEFEILEREZEFE ., HRE
ORBEIZORBHEMAFRRELVLER) A —2FHT >,

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

HRIE /Textbooks
iU

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

BESHE- WA /Class schedules and Contents
REICKLTEYEK, 2N L TEANSREEVUENBARREREN TEDLSILTS, iz, RPEHITLOORIENBRESEICD
WTEEET S,

1 IXRILF— (1) energy

TITXILF— (2 )energy

TIxI)LF— ( 3)energy

Bim{LZ (1) petrochemicals

BiH{L% ( 2) petrochemicals

BiB{LE ( 3 ) petrochemicals

1= ( 1 ) chemicals

{t% ( 2 ) chemicals

9 1t ( 3 ) chemicals

10 IRETIZ (1) environmental engineering

11 IRIETI % ( 2 ) environmental engineering

12 IRETI % ( 3 ) environmental engineering

13 #¥E5ET ( 1 ) summing-up exercise

14 #I¥EET (2 ) summing-up exercise

15 E&® Summary

O~NOoO O, WN

RIEMA D 5%  /Assessment Method

WITEE 2@/ 2 exercises 55%
K/ presentation 45% AZ&ERZ &/ including Q&A

Ef- BRZBOANAE  /Preparation and Review

REICX T2 EHEE /Preparation for the Class
BECHLTF—LE2REATERBNIL,
Prepare to knowledge for lecture item.
BiELDEE /Remarks
BEFERNICEEEZTHINEBRRNEZ<EAL, FEICRLULTF/TIANI—BLTF/IVSZZTII0FEERAVTIERER %
ROESEB LD, BRSMOZ &,
HUEASOXYE— [Message from the Instructor

NFRRECEEBENICSMTD &,
Try to discuss.

22/ 68



HEFRAE
l;"§“'§ 4 EA 2155 2> AH
Ji t:‘FIXFl-l_I:JL <~ A RESATLAER

(Advaced Reaction Design and Engineering)

F—7—R /Keywords

22/ 68



EMRE
bR IS ISR BES AT AER

(Advaced Kinetics and Reaction Engineering)

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

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
1 LERBEEERCEBOEBERICOVTORSEY, BCOWERTEEICEETEDLSICT S,
2 REEE. REBEBOENSHEECOMRERRLEVEWVICHET S,

1. Thorough study of the theory of chemical reaction kinetics and reaction mechanism for the students to apply it to their
own research work

2. Presentation by every student about his/her own research from the view point of reaction kinetics and mechanism and
discussion with other students

#HRIE [Textbooks

1K=l WEE (T 2. BL WAL
SEZEREEFEEICIE O) /References ( Available in the library: O )
FICEELEL

B¥:HE - WA /Class schedules and Contents
1 HAXVR BA

2 RUSEEEFR (1) Theory of reaction kinetics (1)
3 RISEEEH® (2) Theory of reaction kinetics (2)
4 RISEEEF (3) Theory of reaction kinetics (3)
5 RIGEEE® (4) Theory of reaction kinetics (4)
6 RICHEIESR (1) Theory of reaction mechanism (1)
7 RISHBIE®R (2) Theory of reaction mechanism (2)
8 CHSEESR (3) Theory of reaction mechanism (3)
9 RICHEHEIESR (4) Theory of reaction mechanism (4)

10 EEH (1) Theory of adsorption (1)
11 IREEFR (2) Theory of adsorption (2)
12 WREEES (3) Theory of adsorption (3)
13 HHKS (1) Presentation (1)

14 HFKS (2) Presentation (2)

15 F&® Summary

BiERME D A% /Assessment Method

RKRMNZAE Presentation 40%
BERS&BED  Communication 40%
TLEEHR Presentation contents 20%

Epl- BRFZOAAE /Preparation and Review

REICK T BEBEIE /Preparation for the Class

HEOMRT—NERBEE., RISEBOBEDYEVWIDVWTERLTHL &,
It is important to consider the relation between own research work and reaction kinetics and mechanism

BiEEDEE /Remarks

RRETROSNDARIE, FLEREFERBZIOTEETR L,
Presentation required in this cource is different from that of the scientific meeting

HYENSOXYHE— [Message from the Instructor

TERSBETECSZ—EO/OLAR, 34bs5, 2 FHAOER, FRIILF—ICLD2DFOEEL. EFEOLEESHER,. EF0BET
HEBRFEREAOER, ERYDFOLE, TAhThOBRICOVTERNICEMRL, EBICKITKS,

By studying this cource, you can understand a series of chemical reaction processes, that is, collision between reaction
molecules, activation of the molecules by collision energy, dissociation of atomic bonding, rearrangement of the atoms,
formation of new bondings, and duffusion of the molecules formed.

23/ 68



EMRE
bR IS ISR BES AT AER

(Advaced Kinetics and Reaction Engineering)

F—J— R /Keywords
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EMBE
7O AR 2ESH RASAT AW

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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,

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.

HHRIE [Textbooks
2L /NA.

SEEREEREICIE O) [References ( Available in the library: O )
BEPIEEMBN TS, / Appropriate materials are intrduced during a lecture.

BESHE- NA  /Class schedules and Contents
1. RIS7 O+t A8k / Overview of reaction process
. B9 X & 58§ / Batch reactor
. FRIBR R EES / Continuous reactor
. 2Bt 7 O+t AR / Overview of separation process
. BB H Al / Pretreatment technology
6. fR 9 B / Membrane separation
7. #iH / Extraction
8. #&®& / Distillation
9. 70X K957 4 — | Chromatography
10. &4 / Crystallization
1. £E 7' O+t ABE / Overview of production process
12. EERZENLEE T O+ A / Pharmaceutical production
13. B+ SRBIOEE T O+ A/ Food and beverage production
14, {L RO EE T O+t A / Chemicals production
15. £ & & / Summary

RIEFHE D HE  /Assessment Method
L 7R— N/ report : 50%
7 Lt¥>F—> 3> /Presentation : 50%

a b~ ON

Ef- BRZBOANAE  /Preparation and Review

REICX T2 EHEE /Preparation for the Class
2%(CBLU /NA

BiELDEE /Remarks
BRIENEEDOTU NEBALTITD,
The materials are hand out by printed matters.
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° =n = = EMMA
7 At AR ESR RES 25 LEK
(Advanced Process Design)

HYELASOXYE— [Message from the Instructor
EMERSEETOCLAEZBEITDILOICE, BYEARK7OLRAESHETOLAORBIRERIC, HAGDEORBEIAVETHD, SERELYT
BT 24EOCANRBERTICRETEIRMEE 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 Af%ET. B2, RISERME / Process design, Unit operation, Reaction engineering

24/ 68



XY = X EMMA
S PR T 345

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

B BZEIXTOCATEESKBAZE>TLVIMBECOVTEY, T0BEICOVTERTS, ARNBCEFIETOELATOMEDKE
 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

25/ 68



EMBE

¥ J Tim R4 Em BES 25 LEK

(Nanotechnology)

BHER 7Bk BB/ Hajime SHIMIZU / 3EE£038AF, PN &2 / Hiroyuki NAKAMURA / 3EE£h3ERT

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance 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 spreded 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
EREBRMT S

SEEREEFHEEICIE O) /References ( Available in the library: O )
BLUERTEE EBELSOIZF/TOo/O— (V7NN OOVIAT47 ) HHRBREE BEbHAUIA00LEFYT (AEF)

M

BB WA /Class schedules and Contents

1 BERF/TU/O00—

HROBE : F/TIOLZTT47
¥B@;EXA T /T /09—
FEGHBCOBRREF /ILYROZIA
T/REOER . O T7ENER

T+ RED

BH- BEcF/70/00— (BF, XFNAR)
RE- BERCF/7To/09—

9 RE IxIF¥—&FH/To/00—

10 X400 F/ e

1M X400V T 92— ORGTEER

12 {L2AOER  ZHAOEA

13 L2AOER &8R- RIEEE

14 NAFNOKA

15 F&®

o ~NOoO O, WN

1. Nanotechnology in daily life

2 Nanotechnology and world: Nanotechnology Initiative

3. 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

0 N Oh
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HPIRE
¥ J Tim R4 Em BES 25 LEK

(Nanotechnology)

RIEFHE D HE  /Assessment Method
BEANOSN 30%
LAR—K 70%
Active participation 30%
Assignments 70%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
BRETE, BANFrSIMEY VAL ODVTOBBERBTEN, FEREY VAR TNICBEEL LRE BfisECOVTEEREN AT
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.

AN,

BEEDEE /Remarks

BHENSOAXYE— /Message from the Instructor
HFAEREEOVEBNOEFBIIOVTEMBTZDF Y ALNOT, BETRELET—TICOVT, 2EHSOBBNESM- KSERDS (K
BTHAEDLEV, BOLEF LEEXRANLIEEZREKTD ),

We regard the investigation on nanotechnology is a good chance for students to study on the multidiscipline topics.
Perfect investigation is not required, but we expect self-reliant investigation of students based on their own interest. In the
class time, we expect student active discussions.

F—7—R /Keywords
F/ F/TV F/HF RAV0UFOE— ME BHE s

nano, nanotechnology, nanoparticles, microfluidics, material, microscopics, science and society
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EMBE

Ll Wy~ — ZA RIBI AT LAET
KM AT LR RS AT LUE
(Advanced Materials Systems II)
HYER Z  R#/Seung-Woo LEE / TRILF—ERILER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
/Year of School Entrance O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

HEBMBOREPHRICIVBELCOEFRRERESED>TVWS, fIZRFE, F /T /O —PNA ATV /AP —BENETTOMERK
MORBEZEHFIZHLLVEMOESHEL L, FRERF, IXLT— RE ERSENSHAICKEEZRELTVD. FERTRE. Ch S KR
MROPASHREFEENDZDHERNL. TORERBEN D FRLERFLARILTEDLISICRRATEDON, TLEDLS BHIEMA

ELNTLV2OLICOVTHIEHRT 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. In this lecture, | would like to introduce
some recent topics regarding the advanced materials, and their characteristics and functions at atomic or molecular levels and their analysis

techniques will be outlined.

HHRIE [Textbooks
BICEEET. BROXEEREZENTS

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

LB WA /Class schedules and Contents
1 MREMOBRERE
2 MREMOBRERE
3 GEMBEOSEE SN
4 FEMBOIBEENE
5 EZimMploosEEEH
6 XmMEODEEL SN
7 EmMBOIEESHE
8 MDA

9 LiRMED

10 SLimArE o

11 SSimar B

12 SEuma R

13 ZmMEOLH

14 SmMEOIEHA

15 F&d

Current state and future of materials technology
Current state and future of materials technology
Classification and characteristics of advanced materials
Classification and characteristics of advanced materials
Classification and characteristics of advanced materials
Classification and characteristics of advanced materials
Classification and characteristics of advanced materials
Analysis of advanced materials
Analysis of advanced materials

Analysis of advanced materials

Evaluation of advanced materials

Evaluation of advanced materials

Application of advanced materials

Application of advanced materials
Summary

0N OB WN =

A a A A aa
a b wON -~ O
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SPIRE
S B AT LAYSHR A 2T LEK

(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
RNEREL<SESETT, XBOBARNAPHRABOILODVTELEREHRICAYET,

B LDEE /Remarks

SEM, TEM, SPM, XPSZ EDLiKDMEMEMIA TS, BERFHNIIE, 22— CTEP R TR &,
The analytical equipments such as SEM, TEM, SPM and XPS will be outlined. It is recommended to confirm them at the
instrumental center.

BYEEASOXYE— /Message from the Instructor
FUVWHMB ORI IC &, BYAMBRIEOIXRNIVETHD, TO—HlEeLTHFRFICEISHBBRPTOHATLIOREREE
ERCENBBREDOENTT,

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—7—R /Keywords
FuRATE, MBOSEE S, SHEN

Aadvanced materials, Classification and characteristics of materials, Analytical techniques
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EMRE
B T mas A7 L9

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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
HEBVYDIDIHDB,
CITR,. REEFZBHTS. 55 VEBEENICRRZHAZTHAMHELEZTOTOLAOEMIOVT, TEBZEITRFOBERERENL.
HBIVRIFELTESSZEICKY, REAREZEBTIRMERSTER L SEOHEES,

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

1REBEEMBO
2REBEMEO
IWBEMBIO (LCAD#THE )
4RBICEEBL EMRERETTO
5REICREL =MERHO
6 REICEEL - MEHRHO
7TRECREL MR
8BREICHE L MBI
IREICEEL = MEHRHO
10 BEFMNA KSR O

1 RERNARMEO

12 RERNARMTEO

13 ITHERE

14 TIHER%F

15FED

Environment and Materials 1

Environment and Materials 2

Environment and Materials 3

Design for Materials considering Environment 1
Design for Materials considering Environment 2
Design for Materials considering Environment 3
Design for Materials considering Environment 4
Design for Materials considering Environment 5
Design for Materials considering Environment 6
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

O ~NO O WN -

©
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EMRE
AR T 2455 mas 27 A8

(Advanced Environmental Materials Engineering)

BAESFM D 3% /Assessment Method
REFAEL R—bF 70%
THERFELR—B 20%

BEADOSI 10%

Report of Research 70%
Report of Factory Tour 20%
Active participation 10%

E§l- BRFZOAAE  /Preparation and Review

REICKITDEMREIE /Preparation for the Class
BE. ERET%
Appropriately directed by lecturer.
B LDEE /Remarks
ADHF, HIKFETRRCECRBERRCNOL TEERYEMFIRICERLTVS0OT, EMEXEZAVEETBLEELXEBRERE
IR BFOREMBEBROFBELZBL TEBEROTIELL,
Review with appropriate text and search for recent technologies are required to understand this lecture.

BYEEASOXYE— /Message from the Instructor
BYBS G, €8, &9 F. SEEEMR. KRERMAT, BSAPBRILIMOZIR, IXILF— ER. T REE KFEIXBES
FIZhizET, RERAERLF., T—YOBFERBRORKRELEIC, FH. LR—FEZEROSARELET, THRFRF. RE. MBeLSF
—J)—RTHEHYBREZXAZROET, 2ERITEHT1IERERYET,

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—J— R /Keywords
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EMBE

REBMAZFT7TOLARKHESR MEAT LMK

(Special Lecture on Chemical Processing for the Environment)

BHER REAMZE7OLALHE (oRRHCETOELAOI-AR)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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

FICAEL

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

FIZBL

BB WA /Class schedules and Contents
1 HA4E A (Od—AK)/Guidance

BR#HE0
FEHHEMO
FEEHEO
FEHHEMO
BR#H80

NOoO O WDN

8 HEHEO

9 FEHEEMO
10 EEEEAO
11 FEHEMHO
12 HBBHEO

BE 1 LEMBIZ/ Lecture by Invited Lecturer 1 1 Advanced Materials
EhEm 1 LEMB I/ Intensive Lecture 1 1 Advanced Materials
EhiEx 2 LEMBIZ Intensive Lecture 1 2 Advanced Materials
£EhEE 3 LZEMBIZ Intensive Lecture 1 3 Advanced Materials

EE 2 KEMBIZ/ Lecture by Invited Lecturer 1 2 Advanced Materials

BB BRE®/ Exercise 1

#EE 1 ERLETORAIE Lecture by Invited Lecturer 2 1 Advanced Chemical Processing
£FEE 1 ERFETOEAIE Intensive Lecture 2 1 Advanced Chemical Processing
EHhEE 2 ZiFMETOEAIZ Intensive Lecture 2 2 Advanced Chemical Processing
£PEE 3 EWLFE7OERAIZ Intensive Lecture 2 3 Advanced Chemical Processing

BE 2 SLRE 7O AIE 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%

EH- ERFEBEOHAZAR /Preparation and Review

REICK T BEBEE /Preparation for the Class

4527 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
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EMBE

oo 1z /- P =A BIES AT LAET
IRIBEEFENR A AT LBH

(Advanced Health and Environmental Sciences)

HYER P i/ Takeshi HIRANO / IRIBA S TR

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

HEORBELEI, FATHIEFROBEPXEFENTZ —ATHY, EMAChETIRRLEZEOBRVPEERS<EHHETATLS
o FEBRTRHEYOBOEDY ICFEIIRLIBRERNFIEBIEDISBHEELEDLSIIEADDAZD FLARILICETREY THBERT

%, BREEL. BOEOYOREICHECENFNEHBELEZEREES,

Nowadays, we are suffered from various harmful environmental factors, such as chemical carcinogen, radiation, and food
factors. In this lecture, students will acquire the knowledge about environmental factors that affect human health.

HRIE [Textbooks
BICEHEV, HE, EREEMT S, / Text will be distributed.

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

B¥SHE - WA /Class schedules and Contents
1 REGEZFER
2 K&, Kk
3 LERNFAI
4 (LERERIAI
5 EEBRNA
6 BmEEMK (1)
7 BREEK(2)
8 MEREES
9 BEERE (1)
EEEEE(2)
BZORE (1)
BSORE(2)
REBFAERER
e AUl
g

. Guidance

. Air and water

. Chemical carcinogenesis 1
. Chemical carcinogenesis 2
. Metal carcinogenesis

. Food factors 1

. Food factors 2

. Radiation

9. Genes and environments 1
10. Genes and environments 2
11. Occupational health 1

12. Occupational health 2

13. Protection

14. Risk assessments

15. Discussion

0 N O WN =

RIEFHM D 5% /Assessment Method
BEANOEEBNZSH 50%
LAR—b 50%
Active participation 50%
Short Report 50%
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EMRE
RIS S was xr Lwn

(Advanced Health and Environmental Sciences)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
ERERETFE. EZCEAL, BEOEREZROB L,

Students should study distributed materials in advance.

BELDEE /Remarks
The participants should have the konwledge of basic biology and molecular biology.

HEEANSOXYE— /Message from the Instructor
BHOZ1—ADHIZERLDEGKZBN TRERNFICHIZDIEDON LELERSNET., TORIBEDICEFEEZH > TLIEEL,

F—J— R /Keywords
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ZMRA
B S LS w27 h8%

(Advanced Ecological and Environmental Physiology)

HEER SAE &/ Tomonori KAWANO / IREBEGITEHR (19~ ), WA *F/Yoko YAMAMOTO / 3EE Eh38ER
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
ERAOEFOMREFZBNAL., TELTHEY., BEY. REEYI TIRESBEOXANZALZRRT 2. FICEYMFBRRCE T2EH
MH2VWEHFRENERRZHS LCRBEFREODABNECREZNVICHL T RTEENBERSS LCERRTOREBEYEOMEEREZR
WD,

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
BEZL

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

B¥:HE - WA /Class schedules and Contents
1 EYOREBE (4> OFO>3ay)
2 BYOERE £EBE (1)
3 WEYIDERE £ 2)
4 FEAMBEERE (1)
5 RALMELEE (2)
6 WEMEWEEY (1)
7 BEBEMEED (2)
8 MREAEHREE (1
9 HMREABREE (2

10 BETFREHE

11 RS

12 RERRCWEFNZE (1

13 FRERREWRFTR (2)

14 FRERRCWEFZE (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
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#PIRA
IRIBICEEEZESR RES AT LER

(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,

B LDEE /Remarks
WARFEFHRICLDEYOERLE £BZCEIZ 2E0EBREEPEREBYVET (BREEBTFIVAFE ).

Two plant eco-physiology lectures will be arranged as one day seminar given by Prof. Yoko Yamamoto (schedule will be
announced later)

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords
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EMBE

PEY AR F A RRpATASE

(Advanced Functional Microbiology)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
WEMIHLS A SRBREREEEICIRAETATELY, BEFCHSFINAFTIV /O —02FERKEICKY, BEVOMEEFRR- BRI,
FILRLFIEPRREAMEDSIABERSBEESIHICSVTSATATVWS, FLBEDISEHEYI FETELRVBRREICTIELL
EBLTVD, CORSBEBHREMENOBEETATICEHNEERNSLEFTNTHY, FBRTRUEY ORI ZREC OV TEREZRY
. BEVMEXOFRERLETDHELIEES,

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.

HHRIE [Textbooks
7% L/ None

SEEZREE®EICIE O) /References ( Available in the library: O )
HEE#BN T 3/ To be announced in class

BELTE - WA /Class schedules and Contents
1 ITEMEYWZEO/ Industrial Microbiology!

0N O WDN

TEMEHY2 @/ Industrial Microbiologyll
3%B T % @/ Fermentation Technology!
3¢B2 T %@/ Fermentation Technologyl|
3¢ T % ®/ Fermentation Technologylll
3¢ T % @/Fermentation TechnologylV
4 4E ¥ HI492 @/ Biocontrol Sciencel
Y HIH @/ Biocontrol Sciencell

9 MEMFEZEG/ Biocontrol Sciencelll

10 AWM @/ Biocontrol SciencelV

11 BREMEY ¥ O/ Environmental Microbiology!
12 RIFMEYSH @/ Environmental Microbiologyll
13 REMEMF G/ Environmental Microbiologylil

14 SREYIEZONREL/ Future Prospect of Microorganism Industry
15 & & ¥/ Final review

RAEEMD HE  /Assessment Method

FR8/ Report:  60%
¥ KEE/ Class Participation :  40%

Efl- BHRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
7% L/ None

B LEDEE /Remarks

RETREBELVARTZERY LT3, EMESEAVTEB TR CEICRYBEREESSITRHTELL,
Students are requested to more understand by references. References are introduced during class.

HYENSOXYHE— [Message from the Instructor
AEZRCSVT, HMEVORLBHEEICODVTEREZRD., HMEVEEXOFNREEZETHHEIEE>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, Biocontrol Science, Environmental Microbiology

32/ 68



EMBE

e BIEY AT LAET
a7k BER ST RES AT L8R

(Biophysics)

HYER BH B/ Kazuo SAKURAI / BREBR WA FR

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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,

HRIE [Textbooks
## 7' > N / Print Distribution

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

BEGHE- AR
1 BELRRER
2 7-UIHE |
3 7—UIMEK Il
4 7—UTIEHR
5 BELOERL
6
7
8

/Class schedules and Contents

MEREL
ReBRYED 5 OEE
A & BEL

9 T—RE |

TS

T—RE

BB

EBI

14 SEEIN

15 F&®

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 I

14 Exercise I

15 Summary

O~NO O, WN =

RAEEMD HE  /Assessment Method
LAR—K 50%
JEE 50%

Repoet 50%
Exercises 50%

B0l ERZFFOAR

/Preparation and Review
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YIRS

(Biophysics)

REICX T B EBEE /Preparation for the Class
FE @EE+SASCE
B LDEE /Remarks

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords
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EMRE
E—|—§ﬂ$$§ = %H%J' BEIATLAER

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

CZORRAREBERTZLONOY-INELT, ETETTORDEREL TVWABHELZICODVWTESR, HEAZOEREREERTDLHIC
. ExcelZAW D FHEMEZRAD. €510, RRNGHEMZEY TN Z2E>T, HEANICEL LEREZEETT 3,

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 )

LB 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 EJKBI% ( 1 ) /Basic Function (1)

9 EJKRE% ( 2 ) /Basic Function (2)

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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EMBE
=.|_§,“$%A_ = %H% RRSATLAER

(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

34/ 68



EMBE

I At =4 BB AT LET
MR 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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
/Year of School Entrance O O O 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

INAAITUTILOREFPRABECODVTEFHFOREY VRAZRAT, RECBHEOEEZRD S,

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.

#HRIE [Textbooks
HE., R

SEEREEEEICIE O) /References ( Available in the library: O )
BH., T

RESTE - WA /Class schedules and Contents
1 NAAIFTUTI &/ What are biomaterials ?
2 E&E- BT /\1 A/ Medical devices
3 HHEE M / Biocompatibility
4 F5F [ Polymers
5 %& /Metals
6 tZ=Xv Y A/Ceramics
7 HWEMHE/ Composites
8 #HRESN N1 U A | Extra cellular matrices
9 7Lt &5t 1/ Presentation and Discussion 1
10 7L &545# 2/ Presentation and Discussion 2
11 7L > &5 3/ Presentation and Discussion 3
12 7L &5 4/ Presentation and Discussion 4
13 7L & 545 5/ Presentation and Discussion 5
14 7L > &5 6/ Presentation and Discussion 6
15 F& & /Summary

BiERME D A% /Assessment Method
L 7R— K / Report 100%

Epi- E%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
HE. R

B LEDEE /Remarks

HUELASOXYE— [Message from the Instructor

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

F—J— R /Keywords
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EMBE

S — T =4t A RES AT LEY
E%t/ﬂ I%Cl:%nﬂiﬂ RIED AT 5
(Biosensor Engineering)
HYEEZ BEM BEES / Takaaki ISODA / REBEDITER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
/Year of School Entrance O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

FEBERTE, ELENE

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

reactions.

HHBIE [Textbooks

HAOLY QBRI L, (LERSHBI OV THEBT S,

HNERVEOBERETHEN T3, / Atextbook is introduced at first guidance in this lecture.

M

BB WA /Class schedules and Contents

1 R

B Y & R R
MRREE s R
BRI (1)
HER (2)
TOMOERE (3 )
B ORE (
VIV OER (
9 BT DEE (

o ~NOoO O, WN

1)
2)
3)

10 FEABIARMT (
11 FEABMRMT (
12 £ 22T 0BA
13 B2 J0KA
14 €222 J0KA
15 &H

1 Metabolism

YA RDAY
) 488
)

)
)
1
2
3 ) iEE. B9

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

6 Electrochemical measurement ( 3 )
7 The principle of sensing ( 1)

8 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

RAESHM D H3%  /Assessment Method

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

20l ERZFOAR

/Preparation and Review

)

36/ 68

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



EMMA
WL Y — T35H w2 s

(Biosensor Engineering)

REICX T B EBEE /Preparation for the Class

Bi&LDEE /Remarks

HEEANSOXYE— /Message from the Instructor
BERTR. NMFEH—NEYPOBECTIL IO NAZ VAN SHI A2 TVB ENBRTERT, ESICHRAEROEZVESE, £Y&
ESLFOREBEEZLLEANKVTL LS,

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

F—J— R /Keywords
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EMRE
/u\%\mii REATLAEYR

(Advanced Ecological Management)

HYEEZ A B/ Akira HARAGUCHI / IREBA @ISR (19~ ), 8K 2 / Yasuyuki HASHIDOKO / ¥ EhzAED
/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 | 2002 [ 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

SRZEZROIC, IT% BF £YFSEZANSAEL SERROREPEREOFEICOVTHERT S, AR CHEOHEE. &JULEN
RERTFLEYBEEOMEREZROL L EBRD STERFPEARENENICRETHELENORELEER. 5oTIClREEPS
TENENERD SOEY REMEFERICEIZIMREICOVT, BHOMRARREEHTERT D, BRTE. THEEZACERBRERY

o

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

HHRIE [Textbooks
#E7E L %% L) (Nothing)

SEEREEREICIE O) [References ( Available in the library: O )
EHRPICEERN T B (Show references within the lecture)

REE- NB /Classschedules and Contents
1 HEXOBECHEICHEIIERBSORR

2 {EREREREE (1 ) i*ﬁo)ﬂ‘ﬁ (OSAT 1Y T ig)
3 (EfEERER (2) BECASBEBEEREOBK

4 BEAREZ (1) Lotka-Voltera® % HEEFIL

5 BEARES(2) HREQOEFIL

6 BE4AREF (3) BREZYF (TimanDEH

7 EER(1) IRLF—LHRERE

8 HRER(2) E£YIRCFNYWERR

9 EYZHME (1) aSEMELZHRNM

10 £YZHM (2) BERERHRESHEEOER
11 REHEXR

12 SEBEC(RERR

13 BERE (1)
14 WERE(2)
15 #ofE

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 Biodiversity (1) Index of biodiversity

10 Biodiversity (2) Thory of biodiversity

11 Mutualism in rhizosphere

12 Production and chemical ecology

13 Seminar (1)

14 Seminar (2)

15 Summary
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EMBE
- B2 gt ZA P
FRRAEEFES® RS AT LEH

(Advanced Ecological Management)

RIEME D 5%  /Assessment Method

LAR—k 50%
BEEZ 50%

Report 50%

Teaching Practice 50%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
YR, BrCERENEREBDIERTHAOT, ChSOEBABEZFICHITTHEIENETLY,
Fundamental knowledge of biology and ecology is required.
B LDEE /Remarks
BHEECR, BHEBESFAOEREEZRINT, BAERETDT>THRLL,
Preperation for teaching practice is required.
HYENSOXYHE— [Message from the Instructor

SRAOREPERICHIZERBABICOVTERICHEFHLET, ChoNERARE, ERREEPRETEAXYNOEBLCLHVTFAR
BABRTIONT, COLSBHFENDEREZEZATVIALR, BENICSBIZLESHOLET,

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

F—J— R /Keywords

37/ 68



EMRAE
= JEC) R gt SA .. F
ifﬂiﬂi%?—%ﬁﬂﬂ BEYATLER

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
KREICHSTZ2ERRREARNERICHSTFTERR, ESCERBIXPERTRELERBREOBEDYICODVTHEFL, KB KEEEPLERE
AR, BRBEFELE, KRRBABBNONSOHYYEFCODVWTERT S, £, REZHIERBRCREIXEER<ERL, EFOER
BRETITOEXICHE TR KREBMBEIINTIHRTLZBRT D, SEECIERERZRT.

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 BREBLEENTIUR

3 BERBILEEYTZOIOR2

4 BRERER1

5 BELEER?2

6 TREER

7 RBEEOEER

8 VIN—I29

9 SAJIIERER 1

10 SAJIAEREXR 2

11 IRIBIEEA

12 REBE?2

13 HREHOBN

14 HRELHOBN

15 F&d

1 Overview of environmental biology
2 Eutrophication and phytoplankton
3 Eutrophication and phytoplankton
4 Benthic organisms in coastal area
5 Benthic organisms in coastal area
6 Ecosystem in tidal flat

7 Ecosystem in estuary

8 Exercise

9 Ecosystem of freshwater

10 Ecosystem of freshwater

11 Bio-remediation

12 Bio-remediation

13 Recent research result

14 Recent research result

15 Conclusion
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oo sz 4 =4,
RIBEYFISR
(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

38/ 68
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HFIRE
BRI 45 5R RIS AT LER

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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,

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.

#HHKIE [Textbooks
K- KEOHERILE WIK{LEREE (6 ) BARMIKZLEL EEE

SEEREE®EICIE O) [References ( Available in the library: O )
WIKERILEE REAZHERE HERTHE

BB WA /Class schedules and Contents

IRILZOBME

HERDE S

ZERMAEOER

ZERMAOHIKILZICES THFA

EBX T ) —>2 5 ROKKD IR R R &

KERICEENEARPOBICREBED SANHRAEND D

KRCBENEASROX A BEDN SANEHRNDH

KERICBE NETHYA SANHEHENDH

KERICERE NIz RILKA SANFZRHENS D
KICBENERREMKS AT AOBEEICOVT
KBENERBRESREHOBECOVT
BE100FTFO#IKS AT LALE ZHMIK{ILEWICFTARES (1)
BE100FEDHKRS AT LALB # HIRILEMICHHES (2)
wiE

Exercise

AL A A A DO N U DN WN 2

a b~ WON-~O

Introduction to Geochemistry

History of the Earth

Fundamentals of Isotope

Utilization of Isotope in Geochemistry

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

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

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

What is revealed from impurities remained in ice sheet.

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

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

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

12 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

O N OB WN =
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ZMRA
BRI 45 5R RES A7 LER

(Advanced Geochemistry)

RIEFHE D HE  /Assessment Method
EEADOSI 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
WIRILFDOSEEREZBICLT, AROFHABRERF > TVEEELL,

B LEDEE /Remarks
LEI—>—RNELAR—NEIBEATT,
Review and report must be required.
HYENSOXYHE— [Message from the Instructor
WEGBRIEAEITIEIHR T, AROBROKIBESATALANEDRSICEALLTVKDOTL &SN, HEROBENSKKEEZZDENTED,
LT, KOHASKETHHROERERLZHNDPIAHESZBREBLTVEEThEEVTH S,

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

F—J— R /Keywords
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EMRE
HHRETZD X MR a7

(Advanced Urban Environmental Management)

HYER WA Z /Toru MATSUMOTO / BB i 52 it

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
LEAMNTZRERUHETZHEAOEEZRREREMEANONSR. RE. REFMBELCEATZT7OTEOREOAETEFILELTEVBEAREY
BREOETAD. REBEOREXANZAXLETORRICOVT, BART TS TOEBHTOLBMREZTS, 5T TEPLELLERLE
EANOBEAHEEICOVTERT S,

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 BAROLAERFRBREILNMETIL

2 AROAERERBEIEAMETIL2

3 BAOAERKRRBREIEAMETILS

4 BT7ST7HHOBTRESEOLBEELAMNTETILOEA TR
5 R7STHTOBHRESTEOHKEIANETI OEHATEEM2
6 RPSTHHOEBTRESTEOLEEILAMNETILOEA TEEMS
7 HHBREEEOSGEE TMAEL

8 HHREEBEOFEETMERLD

9 FHREEEOHFEEFMESLS

10 FSEBHREREOBR1

1M1 FEEESHREREO B2

12 FEABHREBROFRS

13 FLSEBHREBREOBR4

14 LB EHREBREOBRS

15 F&H

1 Environmental management experience in Japan |

2 Environmental management experience in Japan I

3 Kitakyushu model for overcoming industrial pollution

4 Conparative study on urban environmental management among cities in East Asia |
5 Conparative study on urban environmental management among cities in East Asia Il
6 Applicability of Kitakyushu model to developing countries

7 Urban environmental management and environmental evaluation |

8 Urban environmental management and environmental evaluation |

9 Urban environmental management and environmental evaluation 11|

10 New trends in urban environmental management |

11 New trends in urban environmental management ||

12 New trends in urban environmental management ll|

13 New trends in urban environmental management IV

14 New trends in urban environmental management V

15 Review

RiEFM DA% /Assessment Method
TER (BENOEEBHSM) 20%
EHmE- FWm 40%

LR—K 40%

Positive participation in lecture 20%
Case study & Discussion 40%
Final report 40%
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ZMRA
HERET 2T A MR wns a7 L0

(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

40/ 68



= EMBE
RIZPURIS R RS 27 ABX

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
ERAOZMEFENERNZRICL, REBFICHIZ»IEFOBHEAZLELI—L, TOFMESENOLFAEEZE<S, BETR., EZHEEN 4B
OREPBET—NIBEL., BEFORK: SAREATED, BRERELFR—NIFEDHS,

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
427 L/None

SEEREEREICIE O) [References ( Available in the library: O )
451272 L/None

R¥5TE- WA /Class schedules and Contents
DTO&SBT—X (fl) ZBEL., BRREFABEPLICED D,
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:
- ERRIE L REY T X N ( Environmental mamagement of global issues )
- HIEIRIE E BN X X M ( Environmental management of regional issues )
¥ BBICBTIRETRD X2 N AT A ( Environmental management in companies and/or organaizations )
- IRF R ET ) SRPE & FR7E ( Practices and problems of environmental impact assessment )
- & FE OB EIRE ( Environment and Development of developing countries )
- IREEERH D ( International environmental cooperation )

F1E AFEZOHE, I ( Overview of the class and lecture )

$£ 26 BMEY Y 0IRE ( Determination of a topic for a case study )

%3~ 8@ HELAR—NRKRKRELFE (Student's interim presentation and discussion )
#9~14E JRIKLAR—NRKEEFHEH ( Student's final presentation and discussion )
#$15E F&& (Summary)

RESHM D F3E  /Assessment Method

BB EES I ( Active learning ) 30%
&K+ LR—N (Case study & report ) 70%

PRECREEZER, BRETORRRREERLR—NEEDETHMT S

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

Efl- BHRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
45127 L /None

B LEDEE /Remarks
45275 L/None

BYEEASOXYE— /Message from the Instructor
HSOWRT—NEZREBEOVHEINSER, HIEXATLAOREEZRD &,
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.

F—J— R /Keywords
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=FIRA
i%iﬁﬁﬁﬁﬁﬂlﬁﬁﬁﬁ BIES AT LAEK

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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

Xy °

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.

#HHKIE [Textbooks

BEFCTIVNERNET S,
Distribute printing

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

Introduce in lecture

RE¥SE- WA /Class schedules and Contents
1 ABEZROEV, BE, HEHH
2 REEDXAORR
3~8
REEDSXABROLLOOEMBAREEZHIIC. REEDZADHES M REROLOOBEES BFZIIOVTRRND, £k, EXEE
BEORMBAR O IV MNP EOEMNARIEOLEONELISAX—FREMNEBN T 5.
9~14
FEAMITIRVEBLILBHRIREESZXAORBAZHIC, £EEATLAFRAE (RTZAFYIOUHAVIL - SFERML ) X ES FEER
(REEYOHBFLEBEEEE ) OREESZXANVBREFEEZRND,
15 F&o

1 Overview of the lecture

2 Outline of environmental business

3~8

Policy and planning for environmental business will be explained using the example of technology development. Project
associated with industry, research organization and administration will be presented.

9~14

The development of environmental business will be explained in the case of Kitakyushu Eco-town Project.

15 Review

RAESHM D H3%  /Assessment Method

BB 2 RES M 50%
LR—K 50%

Active learning 50%

Report of short research 50%

Efl- BHRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
L
No preparation

B LEDEE /Remarks
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(Sustainable Management)

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords
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SPIRE
RIBBHRS AT LYKH A 2T LEK

(Advanced Environmental Information Technology and Computer Simulation)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
REYIAL—232PtBERIATAGIS)ORE, ELXHEBBRPEET—FETIIILTF—IR—AOEH, €24 ERBEMEFERAL
ERETZRVIFEOERAE, BREBRY ATLAEMEBREICKE . #HLLTVD, IRHBN. PVRZVALARERS, EULBEERH
BIC&> T, BEfARPEAEFAORFRRERHEL . BRFEOIRBESEOFFEEERT S,

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 way forward of environmental information technology and its
application will be discussed.

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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SPIRE
RIBBHRS AT LYKH A 2T LEK

(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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EMBE

oo 1=z a7 =A BIES AT LAET
IREBELFER RAS AT LEH

(Advanced Environmental Chemistry)

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

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

LENEOYBIENMEPRIS. SBEEEFEL , ThICEDEREHFIIER RHShECEYEFf CORICTBREPTRRILERL TERP
EMCBEBL VLKA ZZESR, R, LEVNEORFODMEL S TREEES EZERREATONENEREZBDI O ICHBEAEOR
T, SECES<KERNPEYNOIENERBEBOHENTE  REBLENECIZLENENOV AL , (L2WEICET 2 —EOHH

ZEBHlEBL TES,

Students will learn the distribution mechanism of chemicals in the environment and the accumulation of chemicals in biota that have been
disposed into the environment, which is carried out based on the knowledge of physico-chemical properties, reactivity and the degradability of
chemicals. They will also learn the latest analytical methods and QC/QA that are needed to obtain the correct concentrations of chemicals. In
addition, they will learn estimation methods of exposure amounts of chemicals and the risks posed by chemicals.

HRIE /Textbooks
HERM
Distribution of an original textbook

sZEREEFEEICIE O) /References ( Available in the library: O )
BHETR
Suggestion of suitable references

RESTE- WA /Class schedules and Contents
1 B
2 LEYMEINEEE (1)
3 LEMESITEEE (2)
4 LEMEDTEEE (3)
5 {LEMESIEEER (4)
6 REDEER (1)
7 RRBEEE (2)
8 REDEEE (3)
9 REDEEER (4)
10 RBEURAIIEE
11 REYRAVTHHEE
12 REVYRAVHMIES
13 RIBURAITIEE
14 3K
15 F&H
1 Introduction
2 Practice on chemical analysis ( 1)
3 Practice on chemical analysis ( 2 )
4 Practice on chemical analysis ( 3 )
5 Practice on chemical analysis ( 4 )
6
7
8

—_~ e~~~
B ON -
—_—— — —

Practice on environmental fate of chemicals ( 1)

Practice on environmental fate of chemicals ( 2 )

Practice on environmental fate of chemicals ( 3 )
9 Practice on environmental fate of chemicals ( 4 )
10 Practice on environmental risk of chemicals ( 1)
11 Practice on environmental risk of chemicals ( 2 )
12 Practice on environmental risk of chemicals ( 3 )
13 Practice on environmental risk of chemicals ( 4 )
14 Presentation
15 Conclusion

44/ 68



- w, EMRAE
E AN Y :A oo s —_
iﬂiﬁ.1k’?— < nf BIEVATLBR

(Advanced Environmental Chemistry)

RIEME D 5%  /Assessment Method

HEK 20%

BEW- R 20%
LR—k 60%
Presentation 20%
Discussion 20%
Final Report 60%

E§l- BRFZOAAE  /Preparation and Review

REICKITDEMREIE /Preparation for the Class
RECHLTRAEMREL V<K BERVTOERBSNLABIRIIEETH D, FERS ERRBOBWRTHEN S ZEIZKDB, 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.
BELDEE /Remarks

FLHEATRRRCBRET D, RREFGEASNEFECODVTALBREEH TS ICRE , ERELEARERKR TS, £, TRECRE
MICRELTRRE OSBELBIRETDE,

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.

HYELASOXYE— [Message from the Instructor

REMZFICHEIZIHFLVHABXEREZEDTHAN , TS ZHULLTHINDENDE TR L EZBBEE TS, FICOWTLEEMN /YNVE , BE
LEZEDEMAPHFLTTERLS , HACHTEERATH 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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EMBE

oo 1=z T A BIES AT LAET
IRERE T Z45W RS 2T LBR

(Advanced Environmental Preservation Engineering)

BHER Bl ¥— / Seiichi ISHIKAWA | TR F—BRILZR

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

RREAUEPRERE., REBL, BkRE, TKRE, SEEXFRKRE, ERYTHLE, RRUYSKLSE. RRECHDIRE 7OEA
IC2VWT, TOREPHE, BHEERTICHIC, EEAFEPHIGEELE BYORBELTOBREEICOVTESR, &, BFRM- &

BOBMPERICAFEHCERERE. AT LADORKF. BEPHBORBICEL LRERE: AT LAOHFEHKD,

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's or local situation are also designed.

HHRIE [Textbooks

BROBEERZRMNT S,
Handout

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

HEE (2007 ) HEK- BROMEBRMER , IX- T1— IA,RE.
T. Yoshida (2007) Collection of Effluent/Drainage Treatment Technology, NTS, Tokyo.

RESHE - WA /Class schedules and Contents

1 B

=X/ p B3]

P 50 32 % 5

W 7 S0 B 2 9l

FAL 40 I 5 i

BRI B R M

BKREBRE TOLAORG. EERVHSER
HKMBRE. TOLADRN, EGRVHISGER

9 TKRREBEE- 7OLAORE. EERVHSER

10 BEMBEKREBERE - T7OtAORF. EERVHSERE
11 SERKLEBERE - 7OtAORE. EERVHSER
12 ERABEE- TOLAOKG. EBERTHIFER

13 ERYLE. LoRE TOLAOEGERVRESER
14 BKLERUKEEEES

15 RO

W N O WDN

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 food industry
11 Design, operation and maintenance of treatment of wastewater from metal industry
12 Design, operation and maintenance of sludge treatment process

13 Operation and maintenance of wastes treatment process

14 Guidances of wastewater treatment and water quality management

15 Review
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ZMRA
IRIBRSITF455, BES AT LEH

(Advanced Environmental Preservation Engineering)

RIEME D 5%  /Assessment Method

BENZRESMN 30%
LAR—k 40%

EE 30%

Active learning 30%
Report 40%

Exercise 30%

E§l- BRFZOAAE  /Preparation and Review

REICKITDEMREIE /Preparation for the Class

EACEAENLLERETFEEL THL,
Prepare for lessons using handout.

BELDEE /Remarks
HEZERTD. £, LR—MNEBEABTCR 2 L0 EE<HET S,
ERASHE (20115E : ®HFE, 2012FE  BAFE ). RFLLIZHEFEEN B TIE20MFEL BLAERB
Make much of attendance and the report related to lecture.
Official language for this subject: English in 2011, Japanese in 2012

HYELASOXYE— [Message from the Instructor
RECEDIEE 7OEAICOVWT, EREPHIFEE, BEYOBERRENRTCERPHIFORBICHEL ZRERE- SATLAORIENZ
5,

Students will cultivate the abilities to operate and maintain the instrument and process related to environment. They will
also cultivate the abilities to solve their problem and to design the environmental instrument and system in conformity with the nation's or local
situation.

F—J— R /Keywords
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SPIRE
BRERBEMNSH A 2T LEK

(Advanced Recycling Engineering)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

XBHASE/Notice FRAELTHFBRBTT ., HBILIPZHEFLEEN VEThEBRFRBELET,

RENOPE /Course Description
IREEE L THATHESBERELZEBEIZILHICE. RECELVEREZESAZVEENEEREY kLB ATLAEREZDZERAY
THd. XABETRATAZREN: FMETR OO/ VNDELT, BA7OERYZ 1L —3—2FVENFSUEIZNAEAT7O—-FT
FEY KRB RATLAEZRETDEZR<ES, BEY HKORDBEMRT, TOL, RBIATAERLZEIZY NTOEATER
ENTVWD, ZOLADVEI—FAVIDAFIILK 2T, ChosZHENICERBL, BYBIATAZRETEDLSICED,

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.

#HHBIE [Textbooks
BICEELEY. BROHEEREERNT S,

Handout

SEEREEFHEEICIE O) /References ( Available in the library: O )
BEHDCEEBEN TS,

Suggested during the class.
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EIRERR T4 R
(Advanced Recycling Engineering)

BB WA /Class schedules and Contents
BEYEREBR

WEYRBOBE (MEIRY )

BEYMRBOBE (BILET )
REPHICET2MWERZORLE
NAAIAD D RIERILREDERL S
BEYMRSOBE (BREEER )
NAFAVTIOZ—ORB(AZEEBETOER) ()
NAAVTOR—ORB(XEZEEB7OER) ()
9 NAAVTUE—ORBACGEEFR7OLR) ()
1WONAAFAVTOR—OXRBACEHFTR7OER) ()
MNAAFAVTOR—OREBERDBE) (1)

12 NAFVT O R—ORE(BERDEH) (1)

13 HKERENOREB/ERILS AT LADORE (1)

14 Bk EREZEY OB/ BRI AT LADRKRE (1)
15FEH

O~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 behavior

Microbial reaction (growth and decay)

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

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

11 Mathematical description of separation

12 Computer simulation of separation process

13 Plant-wide modelling (I)

14 Plant-wide modelling (Il)

15 Review

RIEFFM DA%  /Assessment Method
BEERASM (T8 EJICRPERE ) 50%
LR—NHE 50%

Active learning 50%
Presentation 50%

O N OO WN =

Efl- BHRFZOAAE  /Preparation and Review

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
Bk, HENRS. WERILERE

Microbial reaction, physico-chemicreaction, wastewater enginerring
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EMBE

REN R X NER A AT LEHR

(Advanced River Basin Management)

HYER WH i/ Tetsuya KUSUDA / TXRIILF—ERILER

/Instructor

BIBER By 28 {y 21 138 RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance

e EE
/Department

O]l O0[O]O
GRR] RECETOEAT—R, BENA AV AFLAT—R, REGES AT AT —R, @S AFLT—2, B
FFH AV I—R, BE XF4TREI—R, IVE1—RYAFAT—R

REDOBE /Course Description
IFOREZKBROBRAN S, ERTHHTHFA, BK. KRdH., WERE., SREOSE, KEEL, kA SREDR, BEAOE
ZETEML, EREHKEL T, REZRENELLLHIBORNRIXY NFEE2BB TS, 510, COXXIXAYNFERETO T ORRMIES
PVEEAOREZ —DBIRL T, EEL., B MACKRBEOBMCIOVT, BSHEt2EFACL TRIETEZ8EIEZES,

The integrated water management method for a river basin is explained on elements such as geomorphology, land use, precipitation, run-off,
penetration, substance loading, and reactions of substances, on water quality changes, on the response of receiving water bodies, and on how to
integrate these elements. Each student applies this integrated water management method to a selected river basin and is required to develop one

management plan.

HHRIE [Textbooks

BREIZBUTTUY NEZBRAT B,
Handouts are distributed if necessary.
SEEREEREICIE O) [References ( Available in the library: O )

BEFICXEICSUTRERT S,
Reference books are expressed in lecture.

B¥:HHE - WA /Class schedules and Contents

1 BIESH 1 Explanation of the outline

2 koK 2 Characteristics of water

3 KEROEEE 3 Water resources

4 KER 4 Water circulation

5 KEORREZELKE 5 Water quality and reaction processes
6 KERLHER 6 Facilities for water quality improvement

7 KERESEKFA 7 Water resources allocation and water use
8 TIEHREES 1 8 Exercise 1

9 REFMEEH 2 9 Exercise 2

10 REFKREEH 3 10 Exercise 3

11 RGBS 4 11 Exercise 4

12 RFKREHEH 5 12 Exercise 5

13 RFKREEH 6 13 Exercise 6

14 FREGKRFEG 7 14 Exercise 7

15 F&o 15 Review

RiETM DA%  /Assessment Method
HEBRHDWVELAR—H 100%
Final examination or report 100%

B0l ERZFFOAR

/Preparation and Review

REICK T BEBEE /Preparation for the Class
ENERAFEREFEEL TR L,

Prepare lessons with distributed documents.

BiEEDEE /Remarks

RERTHREBORES ATLEENE, SKV TKBREIZ, & "TREJATL) ZEBRLTHIE,
The prerequisite is to have learned Environmental Systems and Aquatic Environment in the master course.

HEEANSOXYE— /Message from the Instructor

BHRFORBICABYOREAZET S, HBLTI105KETH S,
Exercise takes long time, about 105 hours.
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FENXZIOXA D NESHR WFS A5 AHK

(Advanced River Basin Management)
F—J— R /Keywords

BMENNZI XN, AJIRE. KER, REFHE
Integrated management, River basin, Water resources, Sanitation
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EMRE
it BRI B A R

(Environmental Modeling and Strategies for Sustainable Development)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
REICHEIZIERFATE, BEETLILRECEIZEANZNTTIILZEH T ELREBRERETTIUNEDIATVS, COBEKRTE. W
BOE—RTAVSNIREREFRETTI/INZERIZDLOICXELABRE, ESEIRBFEFIOBLCERZSVTES, TRLEOERZR
EITHLEHIC, R, LR—NREESRTFDMTANERT,

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.

#HRIE [Textbooks

W.D. Nordhaus "Managing The Global Commons", MIT Press.
(EMF5L, WTWAY), SEERER) HERCEBOLERE, RFLBFHBMAL )

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

RESTHE - WA /Class schedules and Contents
1 HAERA
2 BEOETFIL (HEBEOTE)
3 BEOEFIL (HEEDTE2)
4 FEOETFTIL (BEDTE)
5 BEOEFII (EDTEZ2)
6 BEOEFI (HIHER)
7 BEOEFIL (BERER)
8 BEODEFI (HREFLNDHEN)
9 BEOEFIL (HREXLNFDHENL2)
10 RIREFEFTIEDESE
11 RIREFIEDES2
12 RIBREFILEDOESRS
13 NSA—RDEEEFYVIL—>3>
14 REBERETTIAHOZ2L -3 55
15 £&d

Introduction

Economic modeling: Consumer |

Economic modeling: Consumer Il

Economic modeling: Firm |

Economic modeling: Firm Il

Economic modeling: Technology choice
Economic modeling: Capital accumulation
Inter-generational optimization |
Inter-generational optimization Il

10 Connecting climate and economic models |
11 Connecting climate and economic models Il
12 Connecting climate and economic models IlI
13 Model calibration

14 Modeling language

15 Conclusion

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

O ~NO OO WN -

©
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EMRE
it BRI B A R

(Environmental Modeling and Strategies for Sustainable Development)

Epi- BE%FBOANAE  /Preparation and Review

BEICKITDHEBEE /Preparation for the Class
SUOXFFOERABZARETS
Knowledge of basic microeconomics is required.
BELDEE /Remarks
BREPCHEREZTOIENHDDOT, BBBEERL G ExcelE M FATRELR / — NNV OV 2HSOE
HKELBAFETREICRFRB (2011FEF BAGE
Please bring your lap top computer for use in exercises.
Official language is Japanese in 2011, and English in 2012.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords
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£l I 42 7 £ BEY AT LAED
ith B IRIZ IS B 45w RS AT AEH

(Geosphere Environment Treatment)

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

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
BEDAABNBZTRICEZDTIE #TKER BLEEEPXERMEERILENICRZTREAR HaFBE0ELYLS,

wERFEEREAD

WIEOHY) FREANENEFE , 2EVAINZ—IAVNIDVTKRY SEICERTERIRSICEB TS, 510, TEREREOLOHD

BESHEERRP AT LANERZBRETEZI2ERIEZES,

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.

#HHKIE [Textbooks

BICEL
None

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

BICEL
None

RE¥SE- WA /Class schedules and Contents

1 WEREOBE , TEEROBFREHE

TEERORR- 58

TEERNEOSE

TERVFEOHRE

BHER

TERYEOWIXBE (1)

FERYEOEEIBE (2)

FEREIBEORL (1)

9 FRIFEOHL(2)

10 FFRIFEDRL (

11 FBRLFEDRE (
(
(

0N O WN

12 FERITEOEFL
13 FERITEDEL
14 VAIIRIAXY
15 K&

3
4
5
6
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
7 Transportation process of contaminants in soil , partll
8 Treatment of pollution soil, part |

9 Treatment of pollution soil, part Il

10 Treatment of pollution soil, part Il

11 Treatment of pollution soil, part IV

12 Treatment of pollution soil, part V

13 Treatment of pollution soil, part VI

14 Risk management (enterprise risk)

15 Summary
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it RS (S A S

(Geosphere Environment Treatment)

BAESFM D 3% /Assessment Method
NTFAKN 60%
LAR—K- EZ 40%
Regular assignments 60%
Mini quizzes 40%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class

FICHL

None
B LDEE /Remarks

ERASE (201MFE : HFE, 2012FE : BAFE. ). XRL LI ZBFLEN B ThF2011FES BEXEHB

Official language for this subject: English in 2011. Guest lecturers would teach risk management sessions in Japanese., Japanese in 2012
HYENSOXYHE— [Message from the Instructor

TEFREER  RREEAEOABESTHESOLHMEICEVTRBENERERY D2OHB., CAETICIEYES T KEZICHITIHESR
EERBLTIBN DEZFELIKNLTELEMBTEDLSICFERICRHETS. HETRIUDEFEES,

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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= O 24 At SA R AT LEL
EEIRFHE® RS A7 LK

(Advanced Production Process Engineering)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O

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

REDOBE /Course Description

LNEEETAIIRICSVTIRER IRILF—Z25ECHAVCERATRZEANAROSNTVS, ABRETR. SELSVNRICEETIHYME
HCDOWVWTEY, RIERYEFTFNTLVREEREMCOVTEENEZ LFTHETS. 2<HLLVEARTINEHM TELCOVTHAREIE

EI3,

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 p roduction design, three-D design tech.

9 High-efficiency p roduction system, overview

10 High-efficiency p roduction system, mix-flow order

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

13 High-efficiency p roduction system, method of indication
14 High-degree quality control and preventive maintenance
15 Review
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SFRE
HEIREFESR B 2T AEK

(Advanced Production Process Engineering)

RIEME D 5%  /Assessment Method

FERL (FEREE) 20%
LR—r»2VEEBROTR 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,
RS AXERE. ERICRIZEFEENf VNERIEERRE.

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:: Japanese, 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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HFIRE
Y4 9 ) TF455H 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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O

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

REDOBE /Course Description

BREMSBRECKXBZVS A IVLEHIBTOMR, REOEFHZENL., TFNEAEI SOBRETS, T, ERLERLEVS1IL
BiEBNAL. MERMR. BWHAROFEARICOVTERS,

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.

HRIE /Textbooks
BICEEEY. YELRUTEZONBEERZENATS

Not specified, distributed in lectures as needed

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

Instructed in lectures

BB WA /Class schedules and Contents
1 BEF A
2 VYA T EMBEN
YA I IILEHTEN2
DA O IIWNEREN3
YA O INERBN4
YA I IIERHENS
DY A I IINERHBEN6
8 Ut A U )LERALEHITITA
9 UH AU ) ER{LEHFTIT2
10 VY1 VI RAEHIFFRS
1 U1 V) EREHIHR
12 VYA U ) EAIEHIFFZS
13 VYA VI RA{EHIFFTR6
14 )44 U ) ERCEHIHRT
15FEH

~NOoO Ok W

1 Overview of the course

2 Recycling technology introduction 1

3 Recycling technology introduction 2

4 Recycling technology introduction 3

5 Recycling technology introduction 4

6 Recycling technology introduction 5

7 Recycling technology introduction 6

8 Recycle practical application case study 1
9 Recycle practical application case study 2
10 Recycle practical application case study 3
11 Recycle practical application case study 4
12 Recycle practical application case study 5
13 Recycle practical application case study 6
14 Recycle practical application case study 6
15 Summary of the course

RAESHM D H3%  /Assessment Method

BENZRES N 50%
LR—K 50%

Active learning 50%
Report 50%
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HFIRE
Y4 9 ) TF455H RIS AT LER

(Advanced Recycling System Engineering)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
BICEL

nothing

BELEDEE /Remarks

DHAONIEEEEL, BERABISHZ2EHNLERLV, HEZERT 2, LRA—NIE > THEBAROEREEZTM TS,
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.

HUELASOXYE— [Message from the Instructor

BREME, UHA VLI OVTHEBRICKVABRZ/ZEITREL, MANEREZRNZ#2EE5X 5,
Not only acuiring knowledge about sustainable society and recycling through lectures, you are given opportunities to
present your own ideas.

F—J— R /Keywords

51/ 68



. . EFIRE
EEYIZSH RS AT AHH

(Advanced Solid Waste Management Engineering)

HYER BER FE{T / Takayuki SHIMAOKA / SEE EhiEED

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O

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

XBHAS E/Notice RFHBRETT . KPEHETT,

RENOPE /Course Description

ESEENZFLETIEEYPLEICEAL, F—IC. BFOBE IZXEREB/N TS, FZIC, BROREANOSAICELTEL2EBEE
WU, cOFICE. HENCRIBEEEEND ., TRENM TENEBR, BRFNEBR, L, ARELLTENNORREEICERY A
CBRICBEZHNBO—REHIIOTEES,

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.

HEIE /Textbooks
BIZEELELV,
There is no specification.

SEZEREEFEEICIE O) /References ( Available in the library: O )
FICEELE,
There is no specification.

R¥ESTE- WA /Class schedules and Contents

1. EEYPRE- BRFEOEHREFRE 1
. EEYLE- BRTEOEREFE 2
. BREYRETEOER & RE 1
REERYREFTEOEREFE 2
BEEYHELEOERERE 1
ERYPELEOEREFE 2
. EBEYOUY AU EFRE 1
. BEYOVH AV ERE 2
9. Ei%m%kﬁ@ﬁﬁ1
10. ERY B 5 OER
M. ERYEELS ®Eﬁ3
12 BRI R O 4%
13.ERYREL D OFRE (HITHE )
14 ERYFEHELD ORE (HIER )
15.FED
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

©®~NO U A W®WN

©O~NO O WN

52/ 68



= 4, =4,
REY T F45H
(Advanced Solid Waste Management Engineering)

RIEME D 5%  /Assessment Method
LAR—KN 40%
TAN 60%
Report 40%
Exam 60%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
BITEELEL,
There is no specification.

BiEEDEE /Remarks
AFEEZE. REFABETHD. FH. ZBFFETH D,

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

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

52/ 68
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-~ = EMRE
BB D AT LERES RATHEY

(Special Lecture on Heat Power Systems)

BHER £ B# / Masaaki IZUMI / W AT LATER (19~ ), FW TR / Sadami YOSHIYAMA / ##> A5 A
/Instructor TER(19~)

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
HABNS AT ARVESB N ATAILODVWTORNZNERN S OUEBITEEZERT T,
HABHDATALTR , Y R—H AT A —CEIF A VI ZERE VL ENBBEORRREARICOVTHITS . A0ERp LEEEHEEY
OEFEEME LT, RIEZHE W BHCCIRFERPCCIREIC DV TEERTS .
BRBOATATE , ZU0F AL BERYAOILELT ,, RBOY A VI EDEVEEREFEL , BWFXRESETH TV REREZF2LAIMH
MZRAVWTHSHIZTS, BlIC, -2 I1RL -3 XEEBAVAVIIBEORBIZIOVTEERT S,

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 difference between Rankin cycle and real cycle is lectured and reduction of thermal efficiency is

discussed with the second law of thermodynamics.Moreover application of co-generation system and combined power

cycle is also discussed.

#HHKIE [Textbooks
EREA

Handout

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

To be announced in class
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BB D AT LERES 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 Cyclesfrom Idealized Ones)
10 Vapor Power Cycles (Efficiency Improvement)

11 Vapor Power Cycles(Reheat and Regenerative Cycles)

12 Vapor Power Cycles (Second-Law Analysys)

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
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EMBE

RENEIHS AT LRHIER RATEER

(Special Lecture on Flow Control Systems)

BHER EE2 &M/ Yoshiaki MIYAZATO / W2 AT ATER (19~ ), KE

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

The emphasis throughout this course is firstly on understanding the fluid mechanics of the process of decelerating the air from free-stream to
engine-face velocity. Secondly, it is on the condition of that air on reaching the compressor of the

engine and thirdly on the external drag of the outer shape of the intake in the immediate vicinity of the inlet plane. The

object of the course is to clarify the explanation and presentation of all these aspects, especially where computational and experimental evidence
has become available since the early 1980s.

HBE /Textbooks
Original textbook to be delivered.

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

LB WA /Class schedules and Contents

1 Useful flow relationships

Incompressible flow

Momentum theorem

The aerodynamic duct concept

Flow quantity through an aerodynamic duct
Intake pressure recovery

Intake drag: compromise in design
Pressure recovery of subsonic intakes

9 Transonic effects in pre-entry flow

10 Lip separation and transonic throat flow
11 External supersonic compression

12 Internal supersonic compression

13 Additional loss in supersonic intakes

14 Boundary layer bleeds and diverters

oO~NOoO O~ WDN

RAEEMD HE  /Assessment Method

Presentation 50%
Reports 50%

Efl- BHRFZOAAE /Preparation and Review

BEICHTDHEREE /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.

BYEEASOXYE— /Message from the Instructor
Students attending this lecture understand fundamental knowledge about intake aerodynamics

F—7—R /Keywords
Compressible fluid dynamics, Shock waves, Supersonic nozzles, Supersonic diffusers, Mach numbers, Sonic waves
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EMBE

BT AT LHBIHES wazre

(Special Lecture on Design Systems)

BHER WAZR #53E / Hiromi MATSUMOTO / ##> AT AT 2%, HBE BE / Katsuzo SUDO / ##> AT LT %

/Instructor #% R—/Ryoichi MATSUNAGA / > AT AT %%, # B/ Changhee CHO / > AT AT ER
(19~)

BIBFER By 28 {y 28 125 RERE BE A"

/Year /Credits /Semester /Class Format /Class

WRAZEFE 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

HRER [iEBR] REMNMZTOLRAD—RA, RENAADATALAD—A REERVATLAO—R, BB ATLAO—R, &

/Department EFHA VIR, BE XTFA4T7REI—-R, AVE1—Z2ATALAO—A

RENOPE /Course Description

BEBEYORTICE T2, HHOZR, BE, BRICEIIMPIZEZFEZEETZITRNAVINERZTHD. REBESGHONBVEEIXER
ICBIT 2 RIDRET MIKMCO>VWTERDLNSB,

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.

HHBIE [Textbooks
=L

None

SEZEREEFEEICIE O) /References ( Available in the library: O )
XMOOAE—%2EA. BLUBERENT S,

Handouts of a copy of articles about related topics.

BB WA /Class schedules and Contents
1 EBBENOREHICEITIRENCEREEN [FHAEZEEOHET—YIC& > TRE]
9 "
3 "
4 BHBEYOESBREORE, FMESZCHEIIRENEE. [FHEZEOWRT—VICK > TRE]
5 "
5 "
7 "
8 BREGFHEICEIIRIENEREFEMICEIZETEXHMONH [FHEZEOHRT—VIC&K 2> TRE]
9 .
10 "
1 "
12 "
13 "
14 "
15HED

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

RAESHM D H3%  /Assessment Method

L7R—K 100%
Report 100%
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RET AT LERESR
(Special Lecture on Design Systems)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class

=L
None

BELDEE /Remarks
HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

55/ 68
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EMBE

= 3 — =A, IRIETSEH
I?‘)l/:'\-— /ZTA%MH] REIZEH

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance 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 World energy outlook

2 Energy strategies and global environment
3 Future prospects of electric power generation technologies
4 Thermal power generation 1

5 Thermal power generation 2

6 Thermal power generation 3

7 Nuclear power generation 1

8 Nuclear power generation 2

9 Nuclear power generation 3

10 Carbon dioxide capture and storage 1

11 Carbon dioxide capture and storage 2
12 Presentation 1

13 Presentation 2

14 Presentation 3

15 Review

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

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
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TN BRI A
AT AT 4R BET¥ER

(Advanced System 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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
SAFATEESAFAORR, BAT, REt. S, WA, Bl FEE, ReMELCHTIEMTHE. ANETE, DRY NP ADE
BEOEM ATLAZRNRELT, ZCXMOBHREEL T, YATAIZICHEITZANEBERD 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.

HRIE /Textbooks
HEICBUTER EE A

Papers will be distributed.

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

RE¥SE- WA /Class schedules and Contents

1 HA4HA>A  Introduction

SATLOEFIT (1) Modeling of Systems (1)
SATLOEFVT(2) Modeling of Systems (2)
SATLOEB (1) Analysis of Systems (1)
SDATLDOEIH(2) Analysis of Systems (2)
SATLDOREE (1) Design of Systems (1)
SATLDREE(2) Design of Systems (2)
SATLOEREL (1) Optimization of Systems (1)
9 JATLOEREWL (2) Optimization of Systems (2)
10 SRTLOHE (1) Control of Systems (1)

1M1 JATLOHEME (2) Control of Systems (2)

12 SRTLOHEME (3) Control of Systems (3)

13 JATLOREM (1) Safety of Systems (1)

14 JATLOREM(2) Safety of Systems (2)

15 F£&H Conclusions

a5 3E  /Assessment Method

K 60%  Presentation 60%
LAR—K 40% Reports 40%

0N O WN

1
2
3

Ep- BRZEDORNE /Preparation and Review

REICK T BEBEIE /Preparation for the Class
HEHIZCETHERABCHARERERTTRL .

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

B LDEE /Remarks
HUEASOXYE— [Message from the Instructor

F—7—R /Keywords
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EMBE

;gg% BIETYER

ORT 1 9 2458

(Special Lecture on Robotics)

BHER iz BBk / Ikuo YAMAMOTO / ###> A7 LA T2

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
FESOBEL VEEEN . SIEHETORBICKY., SPORY NGEXERCEFST-HRRELCEERLHADZIBVTHD, FEETR. C0O
&5BOKRY NEBMIC, ThoOBE, BH%, tHsEOERTERMERMYKS, FLWANBABTEL T, RITOKRY ~, BFORY
. BEOAY N, £MBOKY NECOVTEN, #E. SEAEHCOVTHETS, E1. ChhHSOORY NEHOTEME L CEH
BEILFEV,

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.lt extends to application of robotics for aviation,offshore ,land ,and biomimetic fields ,and
specially focuses on intelligent technology.

#HHKIE [Textbooks
AN ¥

SEEREEFHEEICIE O) /References ( Available in the library: O )
AN il

M

BB WA /Class schedules and Contents
1 ORYhOZ—X

ORY NOEEL

Q&Y O (Y AFL4)

OKY N OB (£%—)

Oy hOFH (THF1I—K)

Oy N R (414 )

O& Y kO (AL )

0Ky MEROBA (8% )

o DRy NEIDRA (T )

10 OKY NEOBA (BEL)

11 £YEBHEORY

12 OARY NORIEE

13 OKRY NE#

14 HREET

15 F&oH

O ~NOoO O~ WN

1 Needs for robotics

2 Advances on robotics

3 Robotics technology(system)

4 Robotics technology(sensor)

5 Robotics technology(actuator)

6 Robotics technology(control)

7 Robotics technology(intelligence)

8 Application of robotics technology(offshore)
9 Application of robotics technology(aviation)
10 Applicatio of robotics technology(land)

11 Biomimetic robotics

12 Creation method of robotics

13 Robotics industry

14 Overall seminar

15 Summary
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EMBE

;ﬁ % BET2EY

ORT 1 9 2458

(Special Lecture on Robotics)

RIEME D 5%  /Assessment Method

3K 50%

LR—K50% BE7EERTHIZLRA—rZRT
presentation 50%

report 50% Report is imposed on final of the 7th lecture.

E§l- BRFZOAAE  /Preparation and Review

REICKITDEMREIE /Preparation for the Class
FE BEHNIVETH B,

BiEEDEE /Remarks

HUELASOXYE— [Message from the Instructor

ORY MEMESEEITRIREID L FEET A, ThLEHVORY NEXBFROEXEROFRICEZ EHBFETATVS, HLLORY b
WORIHZBREL THHERECBEBATWEEEZLL,

F—J— R /Keywords
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EMRE
REBHEEHTIOKVESRE RATHEH

(Supervised Research on Urban Environment and Ecological Design)

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

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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, F27I—ATR, YATAFTTILNIT 4 (BHETEEHET I ) REOAUNI RIS FAIZO2VWTEZL, bhMmERRibFHIC L
T YAFAFTIINOT A OEEFHBEOEEZTS,

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 sustainable urban cities, in the second series, we will search on compact and shrinking cities.

HHRIE [Textbooks
BEDICERT S,

It is specified in class.

sZEREEFEEICIE O) /References ( Available in the library: O )
NEHREE BHREFEMREZES
Urban Environmentology
QYATAF7I QX154 : JINE— +/IPIEEE
Sustainable Comunity Kenichi Kawamura, Hiroyuki Okado
NAVNI NI T 1 BEFEEFE (/N—HMEY)
Compact City Kiyonobu Kaido
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REHAEBHT I BER

(Supervised Research on Urban Environment and Ecological Design)

BB WA /Class schedules and Contents
1 HAERA

2 RIBEHEBTOESR
iﬁ

3 REHEFTIKWEFRE1 HORBERRE
4 REHERT O EHIHR2 HOEBHZK2
5 MEHEFH I<YSBFMEI BARKEH1
6 REHEFHIVYBHHR4 WIHRRFEH2
7 REHEFHIYSBEMERS BASH2

8 WMEHEFW ISV EHIHEE BAEH2

9 HARFAFTTINITFAEAVNIRITA (1)

10 YATFAFTNLITAEDAVNRTIRITA(2)

M YRAFAFTINITAEAVNIRNTITA(3)

12 BRAFAFTLNSFAEAVNIRSTAOES (1)
13 HRAFAFTNIFAEAVNIRSTAOES(2)
14 YRAFAFTINOTAEDVNIRITAOEE(3)
15 RR&(TLEVF—2 3>/ OERM)

1 Guidance

2 Definition of Environmental City

3 Environmental City Case study 1: redevelopment of inner city 1
4 Environmental City Case study 2: redevelopment of inner city 2
5 Environmental City Case study 3: urban fringe studies 1

6 Environmental City Case study 4: urban fringe studies 2

7 Environmental City Case study 5: foreign cities 1

8 Environmental City Case study 6: foreign cities 2

9 Sustainable city and Compact city 1

10 Sustainable city and Compact city 2

11 Sustainable city and Compact city 3

12 Sustainable city and Compact city, project study 1

13 Sustainable city and Compact city, project study 2

14 Sustainable city and Compact city, project study 3

15 Presentation

RAESHM D H3E  /Assessment Method

READEBHS M 20%
BHMRICHTRFME 20%
EEREICHTAHIM 20%
TLEY—>3a> ol 40%

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

BEICX T DEHEE  /Preparation for the Class

FELSEABREICHEDZIEHICHLERS, R, NEFET > THEEZHERLET,

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

EHIAERTIE, URL, HEZHRELTEZL,

You have to specify sources such as URL or authority of your report.
HEENSOXYE— /Message from the Instructor

BHIMR, BEREFENTENICRBEICRYECSMEREEZTVET,

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

F—7—R /Keywords

59/ 68

BFIRE
RETYER



EMRE
BERENRGTFERE RETISEY

(Supervised Research on 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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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,

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.

#HRIE [Textbooks

ERALEL
Not specified

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

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

2~7

RIES

BEER BHEROETEXHOFTMHE, 71— ILRUS—FEZzBL T, BE BHZEBHICNITIEHRERD. RROFHEHCHS T30
IVRNEEELEBBREEEETS,

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 BRAEKRESICEENERNSOHL, TORHFELMRCOVTEANICHRD  Cc2ANELLETO
DIVNIBIBIRRLREEZEET 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.

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

Efl- BHRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
FIZHL
Not specified
B LDEE /Remarks
TOPIONEBREZBL THEHBLBEBNETFT A AA Y232 ELN TR E .
Students are encouraged to participate in discussion with Instructor on Project Seminar.
HEEANSOXYE— /Message from the Instructor

BEADELEVAROBRICERICEOTHRLL .
Students are encouraged to learn and understand on the higher order and extensive knowledge.
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EMRE
BRERERGTFEERE AT SHH

(Supervised Research on Environmental Design of Living Spaces)

F—7—R /Keywords

60/ 68



EMRE
RIEFAFNEME T FE3E RETXER

(Supervised Research on Environment-Conscious Materials Engineering)

HYER RIE

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

AR EE BTOBEOEREL T, BEME B BZOREFNBLRFOMHLERBREORIICEEL LHR- EMARSKIV
Rt FMEAEERICAD. oY, B B ©F HAMHOEROMECHEE HEOAEBE, RIRFANY, MAK, V10 EsED
FHMESEIC DOV TEA RVT, BRERNEMR . REFNEMRRG RERNBLEERFTCOVT BENSHZEL T, EREZROD. KBR
T, CORBFANEMNBIZOBEOMBERMRIARLEZEZBELTESS L ZERETD.

As the basis for the drawing up sustainable buildings and cities, research/techinical develpment and design/evaluation,
considering the balance among ecobalance performance, long service life, and resources circulation become important,
so that attenders learn the fundamental knowledges and functions/perfomances of organic, inorganic, metallic, and
composite materials, further evaluation methods of eco-balance performance, durability, and recyclability. Thereafter they
are expected to fully understand ecomaterials, ecomaterials design,ecolifecycle design through concrete examples.

The object of this supervised lecture is to make attenders master the advanced knoweledges, skillls, and research
methods of this environment-conscious materials engineering.

HRBE /Textbooks
BEOEZTERNEERNTS .

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

RE¥SE- WA /Class schedules and Contents

ERUESRSA

2EBEMBOBREINREBE(N)KRAMBL SEE- EHEAHE)
BSEEMBOBERIHNERQ)(ED FHEDL S EHESHE)
4.TAXRTVTIINERERIN

SHMRERGTORELETIOANT VT ILFY A
CIREFAMMEOIMIEERFNME. ERAERME. WE- HRME, BERAE RESEUEH. #EZeMH)
7. A EHESE(BEM R T )

8.1 A MR EGERBEM R AR

9.EEME D HEM AL M AN RV REA A
10.IAXTIVTFILNFFA (1) 7Z4F7vy>1a 00—~
MIOARTUTILTFHFAY (2) BEBIEYOI 2 )—NUHA49)L
RIARTIFTILFHA42 (3)BEOVI9U—K
WBIOAXTIVTILTHAY (4) BRNREE
UBREBLTLAR—MNEE ( REFMBEEG)

15.F&H

N

1. Guidance/Explanation of outline of lecture

2. Historical aspects of building materials(1)(From natural materials to metallic and inorganic materials)
3. Historical aspects of building materials(2)(From polymeric materials to composite materials)

4 Ecomaterials and ecobalance performance

5. History of materials design and ecomaterials design

6. Evaluation Methods of ecobalance performance( long service life, resources circulation, materials efficiency,
resources and environmental capacity, health safety)

7. Evaluation of durability performance(structural materials)

8. Evaluation of durability performance(unstructural materials)

9. Performances of composites

10. Ecomaterials design(1)(Short-cut fiber reinforced cement composites)

11. Ecomaterials design(2)(Continuous fiber reinforced concrete)

12. Eco-life-cycle design(1)(design/evaluation of external thermal insulation system)

13. Eco-life-cycle design(2)(Setting methods of service life of external thermal insulation system)

14. Presentation and report

15. Review
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AL H T LB

(Supervised Research on Environment-Conscious Materials Engineering)

RIEME D 5%  /Assessment Method

FER10%

EE 20%

LAR—k 30%
TLEYT—232 40%

Points in every lecture time 10%
Seminar 20%

Report 30%

Presentation 40%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
BEHOBRENREZSBHICHELTHLZE .

BEEDEE /Remarks

HETH, IERBESHSOT, BRESERSID L. SRICH LI RITNA

As exercises include calculation problems, please bring functional pocket caluculators. This supervised lecture include
many technical terms and mathematical equations. Please try to understand them by review.

HEEANSOXYE— /Message from the Instructor

EMBE

RETIZEY

e BRENET<207T, R<HEBLTERICLEDD L.

WIRREEEOMEEAL S OFERZEEL , AAZEHERERE L THANWICERLEIORTUTIOEA N ZR<EBHEL , K& AL

BELLEHRTRSREFANEEREEZZIZAP2EEMBOH ) FZEXZEBELTRLL .

Attendes are expected to fully understand the way of thinking of ecomaterials which spread all over the world from Japan
as the information-sending country, going toward the solution of the global environmental problems from materials side,
and to make it the base in the future of how building materialls should be to support sustainable ecobuildings matching the
climates and cultures.Further they are wanted to fully underatand the methods of eco-life-cycle-design and prediction of

service life which connect durability design and recycle design.

F—"— R /Keywords
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EMBE

A EEERET WATHE N

(Supervised Research on Trans-Ceneration Architectural Design)

BHER ¥ABE B/ Yasunori MATSUFUJI / BEEFH 1 > 258}

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

MERBEEE, &, TOBFRAESEREOTOITAZERTDCEICE > TRALET, 7OJTANEWHITBREZEHOE AN & A RHHHKIC
BMETHMETT,

ABEZOBNE. ERHUICVVETE, "HETEL EVS2EROT—Y %2, BRIZSI2BHRUESEE O7OIZLELTRT LI
HET,

The tans-generationalal architecture is achieved by executing the program of the sustainable consumption. The welfare of
the architectural space that the program creates becomes value succeeded to the next generation. This course is to
clarify the theme of the 21st century of sustainable as a program of sustainable consumption in architecture.

HHRIE [Textbooks

HARERE (MBREE RBEHR)

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

To be announced in class

LB WA /Class schedules and Contents

1 #E

2 HRBEEEE (HABEEL L TOBREMTME )
3 HREEERE (REBERE)

4 HRBEEEE (REBEET)

5 BRuRESHBLTORE (FETATHEDOER)
6 IFETRELEEE TOEE (YWY OBEE)

7 BRTRESHB L TORE (D-BHSE ZDERAIRE )
8 FEREK

9 A=y hHERX

10 RIEERDH

11 BEZ)I—TvY K

12 EDXAEFINEHHER

13 HREGRE

14 BEETK

15 RERK

1 Introduction

2 Trans-generational architectural structure (Solution & Assessment)
3 Design of structure tiding over vibration

4 Construction of structure tiding over vibration

5 Sustainable consumption and the building conctruction

6 Macro BEE

7 D-BHS and heat indoor environment

8 Interim presentation

9 Throughput equation

10 Analyses of environmental load

11 Unit throughput

12 Business model and financial sheet
13 Tran-generational architectural ethics
14 architectual work

15 Presentation of assignments
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A EEEESR

(Supervised Research on Trans-Ceneration Architectural Design)

RIEME D 5%  /Assessment Method

FES30%

RERRK 70%

Attendance and Participation 30%
Presentation of assignments 70%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
EFICHBEZL 2 A YBRMMAATTFELTHLLZ L,

Students are required to prepared to read the textbookbeforehand.

BiEEDEE /Remarks

AHERG  RE BRENERESHICEALENBTHD. LoD ELEBENZR >THERICEL &,
This course contains ethical and a philosophical element. Students are required to participate in the lecture with the steady

thought.

HEEANSOXYE— /Message from the Instructor

EMBE
RETIZEY

HRBBEEVST YR, BRYBIEEZERXATETKABVVT—NTT, &<, ChHSEBEEZZLTVEHBEIC, PLTERICED

CEEFELEY,

The theme of trans-generational architecture is a good theme to think about variety. | believe this course will help students

aim at architect and engineer.

F—J— R /Keywords
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HPIRE
#AHHIRIE TEFET BB TEEK

(Supervised Research on Urban Environments Engineering)

HYER & 2R/ Weijun GAO /| BEFTH A 28 (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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 IEBHIE, EDRSICHR2P TLVLKERPEMIOVTHLU S, BHRTRLSRRICC T T, BMAERPHIERE, #IKRRENEX21NT
RETEBERPESTRROIBEMPIATLORREZTS, T, RE IXNF—S0REREZEZEA THRRAETORIRELL
TW3®, ERHREORRZEVT, SEOBETREXECEHDZIERPEMEZBNT S,

'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

M

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

(Supervised Research on Urban Environments 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,
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BEIEH L VRRZE DS

FEOREIEVETHD,

Social Urban Environment

EMBE

RETIZEY

LTWL T, 210 THWRERAL I



SFNE
HBERISIE T e B TRER

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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,

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
$ICHELZ L, /No text is required for this course.

SEZEREEFEEICIE O) /References ( Available in the library: O )
BREFICENT S,

To be announced in class

RESTHE - WA /Class schedules and Contents
1 HARX VA
2 ZEOHRABRE (B ZERRENGSTHRE)
3 ZEOHRICETZIE- ERREDOFRERH
4 FEFREOKRE EE
5 BREBROLOOMEE
6 WmE- B
7 ARBCEIIRFERRUEE (BEICHE> TRHREEOHAET—VICEE)
8 HRFICEITDENERBET(1) BEBRX
9 BIREBICE T2 HEMERAUBETRQ) HFWRX
10 LEWRXOMBEH (ARES. HAR, MaH)
11 ERRBICHIIBRFTIERRICEE (BECHE>TRZEOHRT—VICEE )
12 ZERRBICETIEMEHRRIET(1) BABERX
13 ZERREICEIIERFNRBFRERQ) HER
14 LEWRXOSESH (HRER. HAR, daHE)

15 F&H

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

©

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

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

(Supervised Research on Environmental Engineering in Architecture)

Epi- BE%FBOANAE  /Preparation and Review

BEICKITDHEBEE /Preparation for the Class
BHIETRT %,
To be assigned in class.

Bi&LDEE /Remarks

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

64/ 68
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EMRA
Eﬁ*ﬁiﬁ%‘—%g‘% REIZEY

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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
ITXRILFFREBAM (EERA—BE , ZEAE)

A first course of energy priciple

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

RESTHE - WA /Class schedules and Contents
1 RERBIIBI2HZ0EE1 HoBE
2 RERICHBTID2HZ0OEE2 0Tk - TUBEE
3 RERICHSTDHFEORES BH-0FHEE
4 PIAENHEMBEOERESER1 Hos
5 HUNENEUEBBEORRAER2 09k - ZNERK
6 WOABVEMBEORERAFENS BhHh—0dFHKEHK
7 WOBVEMBEOREESERN4 BNTHESHLLEIONE
8 MINENHEMEENEBRAERS FLob
9 RAN—JIVADOEE
10 RAEAEDFRE
1 HREASOFRE
12 B PRFUOIYIINLIRILFORE
13 BNV TIAVEVIRILFORE
14 JEUEEE
15 £&d

Structure of structural mechanics in beam theory 1  Equilibrium

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

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

Governing equations of small displacement elastic problem 1  Equilibrium

Governing equations of small displacement elastic problem 2  Strain-displacement relation
Governing equations of small displacement elastic problem 3  Stress-strain relaiton
Governing equations of small displacement elastic problem 4 Equilibrium by using the displacement
Governing equations of small displacement elastic problem 5 Summary

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

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

Discussion 20%
Paper 80%

O ~NO OO WN -

©
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(Supervised Research on Structural Analysis)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
BEBNFZEIBRANIERLL .
Students are requested to complete the structural analysis.

Bi&LDEE /Remarks

BAERDBETHDOT , BEAXTHETDIEREERA , thEEE > THETHEBNEETH S .

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

BYEEASOXYE— /Message from the Instructor

AEZTHRERTOBLYOFEETEBIZZLICKRY , RORY IR ZTOERBKEKD > TEL L .
By taking this lesson, enjoy a world of structural analysis.

F—"— R /Keywords

65/ 68
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EMBE

BEBIERBRE METEEY

(Supervised Research on Building Systems and Construction Methods)

HYER =# [EA /Naoto MINE/ BEFH 1 2 E2F

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description
BEBLZGERECFELNDIMBPROBEICI>TRELEDS, T, #HFEIECICEHIIEEMBNELED LS, HEEARVD, BIAZE
BEBECL>TARELKELRY, BERFBESBEAZE D, H¥HRELFHASHREOHRICE, "BIZE EVSFEZES AENf BN
o CORSICBELETEZEREZEAD LTEHKRVBRILHS, FBREG. BREIHSTZIBELEITECODVTOMROKAOZRIMREICH
TEEDTHS,

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.

HRIE /Textbooks
45(Z#& U /Nothing particular

SEEREEREICIE O) [References ( Available in the library: O )
MHE#HFRED  BEBEE Ho5R. mor ARt ANRKEE B2k BERIZ (ISHECER ). ABKAau

LB WA /Class schedules and Contents

1 BEBELE
2 EBEEIouEH

3 BEMBEBEZE

4 BEYOER :ELTFA2T ILAVK
5 REOBEHR

6 EFEYOLLE- FRiE

7 BEEZOEE

8 BELCHIIBEEIE

9 HHIAVIU—RBEORE

10 PCLEMOHBRERRE

11 EEtEEOHBERE

12 BE TZEZORRETOER

13 REEBRZRAHICST2EE TEOBERES
14 B%E TZEOSEOXREHMG

15 ZAERK. B

Introduction of building systems

Locality of building systems

Building materials and building systems

Building element

Structural systems of building

Finidhing 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 systems and construction methods
Examples of building system and construction method development in private companies
Future of building system and construction method developments
Students' presentation and review

0N OB WN =

A a A A aa
a b wON -~ O
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EMBE

BEBIERBRE METEEY

(Supervised Research on Building Systems and Construction Methods)

BAESFM D 3% /Assessment Method
PN 50%  BEETZELCOVT, WAIKLIZ—VRBREAZELEATHETS
TLEYTF—232 50% Ml RELEEDZEVHICEKAILEZASNTD D,
Mid term paper 50% Originality is the most crucial.
Presentation ability 50% How to convey his/her idea is the most crucial.

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
BEHIFEICIOVT, BEFDEAZEHTHE, REOFRIRYIIODRSICERB/L THL,
Students must create his/her own idea and prepare materials for discussion in next week lecture.
BELDEE /Remarks

BEOLLKAE (BE) ChERBITDLOOEENLLS& (T ) CHIKOHZDZENDEBBELALATT,
The students who are interested in Building systems and construction systems are welcome.

HYENSOXYHE— [Message from the Instructor
BREREHSDIBEETZEFU>TEINEVBERICHY ., BEEEEZBRIZ T/ THY ., BRENEEN KD, —H., TERBYNFITRL -
BEFELTESHV, LAL, BEZRRIIT/BEIEN. BRIEEEMICERTSALEIETHS. BEOEKRVERICOVWT—#
ICEZATHEEAN?

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—7—R /Keywords
BiE, Tk BT

Building system, Construction method, Builiding and construction system
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EMRE
IR ES AT LESE RETLEH

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O O

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

REDOBE /Course Description

RBRMBATLAREBBEL L2EYN, BEERE BECHIZ2EANOXBMEZZICEMNEEIN STHEL, TORABTFFROBESOMAD
PVREBSHICNATER RS ICHEY T ERREEREZTS,

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.

HEIE /Textbooks
$ICHEL &L, /No text is required for this course.

SEEREEREICIE O) [References ( Available in the library: O )
BETIENT S,

To be announced in class.

B¥:HE - WA /Class schedules and Contents

1 HAZ D AERRDBHORBOKY) AH
XEAANRABERRK (WX BRRME- AXERX)
XEBABRORFIEFEORERET (A1)
XEBABRD S OFLEHFR BROBIORKE (W)
XA ANRBEE KRR (X2 : BRRME- HKERX)
XEBABRORFIEFEORRE2 (AX2)
XEBABRD S OFLEHR BRO[IORKE2 (#RX2)
XEBABDRABELRRI (RX3: ZRAAT LA BEREHRX)
XEBABRORFIEFEORRES (AX3)
10 XEBAED S OF &R BROBIORKEI (FHX3)
11 XEBMABOREERKS (A4 ERAVAT LA EERX)
12 XEBABRORFIEFENOREL (AX4)
13 XEAEN S OHF &R BROBIODRKREL (H4)
14 HERT®

15 £

0N OB WN

©

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~NO O WN =

RAEMD FE  /Assessment Method

& R(GET) Practice, etc 80%
BH L R— NReport 20%
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om 4z =1, e S — /) SHoo
REFREY AT LER
(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

67/ 68
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EMBE

BEMEER mETrEx

(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 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

/Year of School Entrance O O O 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 .

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.

#HRIE [Textbooks

HAEARIZIERTS .
To be announced in guidance

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

To be announced in class

LB WA /Class schedules and Contents
1 R
2 7Lv2adrol—pk (HEEAME)
3 7Lvyzaaryou—N(LAOPS—EHKR)
4 BV O)—KN ( HEHMHEE)
5 B oU—bF (YRFEHER)
6 BtIIV—MOWAM (LILER)
7 BV —NOMWMAYE (FHEL, PILE , BE)
8 REFPEHmE
9 BEEIVIU—N(YENER)
10 SRBIAIV—BN ( DEHER)
1M1 7ZAT7Y21REAAIO)—K
12 BEEMIIOU—bN
13 dAVOU—NEEORK BE
14 AVOV—NEEOREER- mERI
15 BERE

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

9 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

0N OB WN =
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EMME
BEMEER mETrEx

(Supervised Research on Building Materials)

RIEME D 5%  /Assessment Method

FES30%

RERRK 70%

Attendance and Participation 30%
Presentation of assignments 70%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
BEOEBRHNRESHICHAELTH L .
Students are required to investigate material targeted by lecture
BELDEE /Remarks
Ao IZ0HABZTHBLTVWARILE
Students are required to possess the knowledge of the concrete technology enough.
HYENSOXYHE— [Message from the Instructor

BEMRZORENSSHETIVIV—MNE , S<OBREMNBMREOMANRKREB >TVET . HRMAEEZBEIHABEARIITL?
PYAVOV— NHAROERZE>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.

F—J— R /Keywords
- d>%')—hk Concrete
- LZ#0A>— Rheology

68/ 68



