EMREIZFMEN BIRBEFE REATLAERRELCFZFITOELAI-XA
XBHTOBEBIIODVWTH., *FERBLEEA

NMEE £ BEER| B
BMEXS %5
.
e DR
fmE
nEFIRE OB D F MR H -~ )
RES AT LAER ]
NE B
oA EML ISR - )
2
R OBEAL
ONBEBE I FIH _— )
3
fmE EF
OB KBTI - )
4
WK #H
oLERINF—bZ4EH 155 2
5
XHF $£E
ORGERET TR - )
WA e 6
AERIST#EH o )
7
BR BZ
o7’ Ot AR H4EH 155 2
8
HE WA
oS IR T 2455 . )
WA e o
oF / LuR RIS R 13180 2
10
Bk E b
ORI B AT L - )
5 & "
ORI B TR _— )
12
g E=
RA(E T Ot ABAHE . ,
13
od—AR, MPWT (BB ). FHEM (ILAEBR)
OBRIBEHE SN - )
14
TH @
ORI IS A B F ISR . )
15




ERRRTEMREN SXR2HFRE R/RRIATLAERRRCEITOLAI-—A

NMEE £ BISER| B
MERXS A o %3]
fmE
T MMM R e )
RIS AT LAEHR 16
HE F
CEMWERR o ]
17
A A8
HELERR on )
ETH —t 18
Sl v p SLEE 1221 2
19
FE A=
CEWET Y IER® on )
20
BE BB
CHEREEZH® 1224 2
21
RO B 1
OIRBEYZIER 1225 2
22
R EBF
CRHILERR o ;
23
BE XEZ
HHRARZT A N m )
24
WE T
CREBFRS on )
25
2B RE
CIRIEREH ISR 2% )
26
-E 7
REMES A7 LR em ;
27
BE W
RELERR om )
28
L FHMX
CIRERLETEHR 238 2
29
Al B—
oERBIRFEM ISR P 2
30
ZH HE




ERRRTEMREN SXR2HFRE R/RRIATLAERRRCEITOLAI-—A

NMEE £ BEER| B
MERXS A%z J. %5
e
nEMRE OMBNRI X NS - 5
RIS AT LAEHR 31
#ME Bt
ol IRIRIZH BE 4S5 R P 5
32
g B
ot BIRBEISEIFH P 2
33
FiE %
CEETIRZHER e 2
34
*E HE
oY A U T2 P 5
35
A& -
ORRIREIZHH P 2
36
5 B¥
OREMT#H M . ’
B KT
RETIZEY ORE N AT LRHIER 25 2
37
R OHEHA
ORENHEIED AT LAKSRIER o 2
38
1
ORETY AT LAKRIER -~ 2
WA #HE %
OIRINF—2ATLEH 12 5
40
#J: =
O ATFT AT EHER 2 )
41
BEH =% ft
oART 1 UV AHSRIER -~ 2
42
TR - P
OIRBHERT I WBR - 5
43
BH RBZ ft
BERERTFER -~ )
44




ERRE TEHRM

BLRERE REATAER REAMZTOLAI-A

NMEE £ BISER| B
MERXS A%z J. %5
e
nEMRE OIREBAMBMPB T ERR 1 5
RIETZEER
_ 45
aE ==
R ERERER 1265 2
KRE
oHHIRETIHESR P 5
46
= B
BREREBEIZER 1 5
47
B A= fb
EEBEFHER 235 )
48
EH BE
BREILESR P >
RE
RERBATLER e 5
49
B A= fb
BEMBEE 25 2
50
mE E-
ERIFER OBEETATRIETLEBEER P
2 2
51
|
oEMET MBS R 1 5
52
% EH
o B IFHRNESR 1 5
2
53
EE Kz
oNR—REBISASH P 2
54
g #
olgFRtEFx 1T 145 1 5
55
EE &
XFATEF 1T 1 TEHER 121 2
=
KRE
56

BE E¥




ERRE TEHRM

BLRERE REATAER REAMZTOLAI-A

MEA FH BSER | B
MERXS %5
A
L S A
£
SR oBBBEEHH . )
ERTEER 57
RE BiE
oEHRBEE 15 15458 2
58
EE B
oV L S | FE @R P 2
AR FHEB %
MHED Y RE R . )
60
55 E#
oVLS | YEFRFER 21 2
61
TR &5
MR BEIL 5 . )
62
=T 8h
05-7)[«*”@]4%% pES- | 2
63
e M
CHIBEXH NOZ Y A% . )
64
dRL—=IL a497>
oY A7 LR H - )
65
#O M2
ORY NIT—=OT—FTFTIOF VR 135 2
66
LS
n4$ BIIER B HEITIR (RES AT L) - 6
RRES AT LAER 67

E i35 B # 8 /Research Advisor




EMBE

o5 F I BHL 455 w27 a0
(Advanced Polymer Chemistry)
HYER ME B /lsamu AKIBA / TRILF—BRILER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

/Department

REDOBE /Course Description

ABRETR. ERBLUTRRIROED FOERB LY OV THEST S,
This lecture explains an fundamental and advanced polymer syntheses, reactions and properties.

#HHBIE [Textbooks
BELEW

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

BELEW

B¥:tHE - WA /Class schedules and Contents
1 ZMNOFHA REBVESHZSHILESE

2 RAFTESE

3 ATRP%

4. VEIOT _FVES

5 MuES

6. VEVIAFAVES

7. BEEEZHR

8. 7t

9. Flory-Huggins¥E 5

10. {LERFZ ¥

1. H¥EE

12. BEE. BRE
13. NXEEL

14. NEXEEEL
15. BBKE.

1 Nitroxide-mediated Polymerization
2 RAFT Polymerization

3 ATRP Polymerization

4 Living Anionic Polymerization

5 Coordination Polymerization

6 Living Cationic Polymerization

7 Conversion of Fuctional Groups

8 Gelation

9 Flory-Huggins Theory

10 Chemical Potential

11 Phase Equilibrium

12 Osmotic Pressure, Vapor Pressure
13 Light Scattering

14 Small-angle X-ray Scattering

15 Viscosity of Solution

RAESHM D H3%  /Assessment Method
LR— b o0& Tl 100%
Report 100%

Ep- BERZBOANAE  /Preparation and Review

REICK T B EBEE /Preparation for the Class

HICBL

1/ 67

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



oF B F I RHLF 4R
(Advanced Polymer Chemistry)

BELDEE /Remarks
BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords

1/ 67
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EMBE

o EMAMRHL 245 5

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

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

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

HRIE /Textbooks
reading materials

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

LB WA /Class schedules and Contents

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

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

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

7 BAMEH M/ Composite Material Technologies

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

9 X7 L 0E%/ Preparative Methods of Membrane

10 EE0 K% E/ Mechanical Properties of Solids

11 /I RKEO&E Role of Lattice Defects

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

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

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

15 & H/exercise

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

Efl- BHRFZOAAE /Preparation and Review

BEICKWITDHEREE /Preparation for the Class
zs

calculator

B LEDEE /Remarks

HUELASOXYE— [Message from the Instructor

BETIXEERHEL TRL L,
Investigate the related articles.

F—J— R /Keywords

2/ 67



= EMRE
LN\ y 1 4, A, BIES AT LAE
O BB R T 45 RRSAT L8R

(Advanced Separation and Purification Engineering)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
MEOLHBRE. SEALEEEEIADIELONEELENO—DOTHD, FEBETRIHREOHTE, EXBERICEITBIHEMCIOWVT,
BIAARREEBREREZERY £, BREASETOLALTEBER TS, L. EXRRCBEI2HEHOEMERAE E8L, 7LE
UF—2aAVERS,

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
BEPICEBTRT S,

Textbooks are shown in the class.

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

References are shown in the class.

LB WA /Class schedules and Contents
1. E2RXBHETOEAOHE

AT RBE OB

A TR E

. BEFEREE

OO MNDB

AT ORBEEOKLIEANOERA

AT UORBEOERNBHREANDEA

AFORBEICETINELE 1 —

9 . BRI H A O BLRE

10 . BEXBRICAVS hamHA

1. AOQ=77F+V> A&

12. 2F9—tKZ5—

13 (LZERBSEBRIAA AR E

14 . BEHBZEOEXERADER

15 . BAEMHEEICEII XML E1—

oO~NOoO O~ WDN

. Outline of hydrometallurgical process

. Outline of ion exchange

. lon exchangers

. Solvent impregnated resins

. Chromatographic separation

. Application of ion exchange to water treatment

. Application of ion exchange to hydrometallurgy

. Literature review related to ion exchange

9. Outline of solvent extraction

10. Extractants for hydrometallurgy

11. Slope analysis method

12. Mixer-settler cascade

13. Solvent extraction combined with chemical reaction
14. Application of solvent extraction to hydrometallurgy
15. Literature review related to solvent extraction

0N OB WN =

3/ 67



£\ Biff 1 4, A,
O BRI FIFR

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

r8 60%
XELE 1—40%

Excersize 60%
Literature review 40%

Efl- BRFZOAAE /Preparation and Review

BEICHWITDHEREE /Preparation for the Class

LEIZOEBABEEL VB ENEERLLY,
Knowledge of chemical engineering is required.

BiELDEE /Remarks
HUELASOXYE— [Message from the Instructor

F—"— R /Keywords

3/ 67
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EMRE
Oﬁ%ﬁ*ﬁ%%ﬂ% BESATLAER

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

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

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 )

ORI RXIRARAT DREE-1) — R AL REAF
FHREFE) R ELTX(E), ARSI LZLXBONHARBHE (RE)

LB WA /Class schedules and Contents
14> 8Ox Y>3y
2R HERRFIIHRRIEEE 2 )
IXMEERERZFN(HKTODE)
4 International tables D&} % 5 &

5EFNZNESR

6. XHR B 58 B
THEONTHELFEROT &
8ME ORI L T DISA

9BELTNERITNR—E(

10.BEBRL O 1= DI RXIERER

MU—KR)IKNEE, 749F71429 7055 LRIETAN
12,7095 L0414 > AN—)L £
VBNE—=2TAavTFa0T

14.1N5X—&

15. BT HEDEED

. Introdaction

. Symmetry and crystallography (what is symmetry operation?)
. Symmetry and crystallography (space group)

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

. X-ray diffraction intensity

. Symmetry and a crystal stracture

. Symmetry and a crystal stracture I

9 . A structural change and diffraction pattern change
10 . A powder X-rays setup for structure elaboration
11 . The Rietveld method and fitting program RIETAN
12 . Installation and initialization of a program

13 . Pattern fitting

14. Parameter setting

15 . Analysis procedure

0N OB WN =

4/ 67



o5y K4 M A5
(Spectroscopic Analysis)

RIEME D 5%  /Assessment Method
LAR—RNICKYRETMZETS,
MEUEICITSTF—RBERICOVTOLR—NET S,

Ep- BRZFBEDORNE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
FEEEEEL

BEEDEE /Remarks

BIEOERFEATDIC OV T, BREEZEHL TH<OT, BEHBBCENESTAFLTIHELLE,

BHENSOAXYE— /Message from the Instructor

EMBE
RRSATLAER

XBEEITEF R EROERZ SCICEAZZE LDV TOARIBETH D, IHHELCODVTRENELOZBORZAVTHEREZITS LY

. DTEREZEAFLLESATRELCLSMTD &,
F—7—R /Keywords

4/ 67



EMBE

- . kY3 =A, RES AT LAEY
oL RIF—ILESF® RS A7 ABK

(Advanced Energetic Chemistry)

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

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
FLOWIRLF—ZERIATLERG BRIZDLEHICE. EFRBRBSEZEYICHB IZISXEN N HYET. AREETE, EXILEE T
1 & TEEM,) IChHTEELEY, BEEERUATOESBY TY,
- BEEBEVOERZERL, EF0OBBH IO WK TE S,
- BIBEEELIRIF—FrVTOBRKREERL, ERBFELEVOEAZHATES,
- ARFUDYIHBREEE IRV —Z2EBL. MarcusBREHATE B,

Control of electron transfer reactions is required for developing novel energy conversion systems. Students learn electron transfer chemist
viewpoints of chemical equilibrium and kinetics.

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

HHRIE [Textbooks
ETBRBONE —SERMFEAM (BILE- PHHE—B &) BREE

SEEREEREICIE O) [References ( Available in the library: O )
R=2y JBRLE ( KRFIT- MnEe- REE Z ) LZEA
Electrochemical Methods: Fundamentals and Applications, 2nd Edition (Allen J. Bard, Larry R. Faulkner) Wiley

FEETE- WA /Class schedules and Contents
1 HAH>VA guidance
IXRILF—ELEFEHE energy and chemical equilibrium
BN (EFIXRILEY—) 0% control of electrode potential
ZILARDOR  Nernst equation
BEEMEN standard electrode potential
XM EFBE photoexcitation and electron transfer
KEB—RAROHKERILFETOLRA photosynthesis—natural photoelectrochemical system
IXRILF—F+ v TERIGEE reaction driving force and kinetics
9 REEFBHKIS kinetics of interfacial electron transfer
10 FFOIXRILF—%L, BEBEIXILF— energy levels of molecules, reorganization energy
11 SEE{EIRILF—, YX—HAEH activation-free energy, Marcus theory
12 YE&HE, Y140V Y URILAE X KNJ— mass transport, cyclic voltammetry
13 RERBOHRE surface science of electrode
14 RIX)F—ZIH photoenergy conversion
15 F&® summary

iERME D A% /Assessment Method

HEOBREAOERVYELK - - 20%. EHHR - - 80%
Grading will be based on active class participation (20%) and the regular examination (80%).

0N OB WN

EH- ERFEBEOHAZAR /Preparation and Review

REICK T BEBEE /Preparation for the Class
HHNE "EFBBOE —SEXLEAM (HREE) ., EBRIBIE,

Bi&LDEE /Remarks
EfNaBEEE2BRL TV E,

HEEANSOXYE— /Message from the Instructor
EIFRLF— LREIRLF— EHHREOIILF—ERTOLAORT BARICHSTDLOOERILEZEZIIOFTIELL,

F—J— R /Keywords
IxRILF—, LZ2FE, E/EMN, EFBEH. KT vILHAKE, EECEIIILY—, EIXRILF—XHE

5/ 67
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O ISERET L%

= EMBE
Eﬁ RRSATLAER

(Advaced Reaction Design and Engineering)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

L7 B8 / Katsutoshi YAMAMOTO / TRIILF—BERILER (19~)

B 28 {y 21 138 RERRE B A
/Credits /Semester /Class Format /Class

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

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

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 )

FICAEL

B¥SHE - WA /Class schedules and Contents
FREICHLUTHYEK, HA2ICHL TEANERREVULHENTBARREREN TEDELIICTD, T, RAEZRTL-OOAENBESFZEICD

WTEiEET B,

1 FA S RA guidance

#IRIRIE T % global enviromental engineering

HEERER - OIS AR flue gas DeSOx DeNOXx
BB KN /EAIE catalytic treating for waste water
HOomY DL {LFE I VOC chemistry

AimbEE M petrochemicals

B E M petroleum refinning

21) =2 T &)LF— clean energy

O~NOoO O, WN

9 RAHARAEAM natural gas utilization

10 REFNES /RT—FRMEFZAD (1) zeolite

11 RIBFANE ;T RT—FEMEFZA N (2) zeolite

12 REFEMBES JRT —RM/A 72 ZHAE (1) IE resin
13 REFMB S /RT —FEM/AF > ZHBHAE (2 ) IE resin
14 #BIEET (1) exercise

15 #IEEZ ( 2 ) exercise

RIEMA D 5%  /Assessment Method

ST/ exercise 45%
R &K/ presentation 55%

B0l BRFBFOAR

AZ&ERZ &/ including Q&A

/Preparation and Review

REICX T2 EHEE /Preparation for the Class
RECHALTF— B2 REBEERBDE,
Prepare to knowledge for lecture item.

BELEDEE /Remarks

BHEASOXY -

/Message from the Instructor

MNEEREXICEBNICSMTS &,

Try to discuss.

6/ 67



EMRE
SnS T A gt EA e
O ICERET T EF4F RES A5 LEH

(Advaced Reaction Design and Engineering)

F—7—R /Keywords

6/ 67



¥rIRE
oAtFEF oI 455R RIS AT LAEH

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
1TEERBREERISEBOERIC OV TR ZEY, BECOMBRTEEICEFETEDLSIZTS,
2RIGEE., REBBOENSHALHECORRERRLEVEVICLTARAAYIIVTB,

1. Thorough study on the theory of chemical reaction kinetics and reaction mechanism for the students to apply it to their own research work.
2. Presentation by every student about his/her own research from the view point of reactin kinetics and mechanism and discussion with other
students.

HRIE /Textbooks
1K= B (T)

2.5 L VAR L E
SZEREBEFEEICE O) /References ( Available in the library: O )
FHICEELEL Nothing specified
RESTE- WA /Class schedules and Contents
1A A BA Guidance & Introduction
2 RISEERER (1) [EER] Theory of reaction kinetics (1)  [Rate equation]
IRSEEERHR 2) [1RRBEER] Theory of reaction kinetics (2) [First order kinetics]
4 RIGEEEHR Q) [2ARBEER] Theory of reaction kinetics (3) [Second order kinetics]
5 RIGEEREM (4) [FLZDUAR] Theory of reaction kinetics (4)  [Arrhenius equation]
6 RIGKERER (1) [ERIS] Theory of reaction mechanism (1) [Elementary reaction]
7 RISHIEER 2) [EEREEM] Theory of reaction mechanism (2) [Steady state approximation]
8 RISHEEMR (3) [E#ERIS] Theory of reaction mechanism (3) [Chain reaction]
IRICHEER 4) [EBREER] Theory of reaction mechanism (4) [Transition state theory]
10 REER() [RERR] Theory of adsorptiom (1) [Adsorption phanomenon]
11 IRFEHRER) [REE] Theory of adsorptiom (2) [Adsorption mechanism]
12 REERB) [L-HE#BOEER] Theory of adsorptiom (3) [Langmuir-Hinshelwood rate equation]
13 HRE(1) Presentation (1)
14 HEKE(2) Presentation (2)
15 REH Discussion

BAEFTM D A% /Assessment Method
RRANB(40%). BRISE(A0%). LKR—K(20%) Presentation(40%), Contents(20%), Communication(40%)

EH- ERFEBEOHAZAR /Preparation and Review

REICK T BEBEE /Preparation for the Class
BCOMRT—NICO2VTRGEE., REEBOEDLYEVIZODVWTERLTHLIE,

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

BiEEDEE /Remarks

HUEASOXYE— [Message from the Instructor

F—7—R /Keywords

7/ 67



EMRE
o7 Ot AEEt2£455h REZATLBH

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

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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EMMA
o7 Ot ARET 24 H RIS A7 N8
(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

8/ 67
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o > PR A T 22455 RS 27 1%

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

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
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oF J KA EEH w5 2

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

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

Nanotechnology is rather new term, but it has rapidly spread into the world and gradually come into our daily life. In this
class, we will approach nanotechnology from their application side. We will pickup various applications, as well as

scientific back ground of those applications. Especially, we will introduce and discuss about application of
nanotechnologies on the semiconductor devices, car industry, environments, and micro-space chemistry.

#HHKIE [Textbooks
EREBRMT S

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

M

BLERTE ERFSHOIZF/TO/OP—(VYTRNVIOVIAT47) LAKRBREE BEOLAUIIIOLEFYTS

BB WA /Class schedules and Contents

1 Bifkx+/5Fo./09—

2 HROBE S/ TFIOAZITTa4T

3 ¥EHKEIXEF/TO/O0D—

4 XEEFHMEILORRET/ILIVNOZIVA
5 F/BEOBRE: SO-—THENE

6 T /REDHT

7 B® BEeF/Fo/O00—(EF. XFNAR)
8 f®FE ER&F/Fo/O0>—

9 ®RIE IXINF—CEF/FTo/00—

10 Y400 F/{eFek

11 XA2QVTF IV RX—0ORGTEHER

12 LEADIISH : 2O

13 {LZEAOBH : 68 RIBEE

14 NAANDOBHA

15 F&o

. Nanotechnology in daily life

. Nanotechnology and world: Nanotechnology Initiative

. Nanotechnology and semiconductors

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

. Nanostate analysis

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

9. Nanotechnology and enviroments

10. Introduction to micro-space chemistry

11. Designing and fabrication of microreactors

12. Chemical applicaition of microreactors: sencing

13. Chemical application of microreactors: production

14. Biological application of microreactors

15. Summary

O N OB WN =
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EMRE
oF J KA EEH w5 2

(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

10/ 67
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oSLmM Bl AT L4EFR BES AT LEK

(Advanced Materials Systems II)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

FEBHBOREPARICIVBLOEFRREREKED>TVD, IR, F /T /O —NA ATV /AT —BENETTOMRE
MOBBREZEFRIZHLLVRMOESHAELL, FRERE. IRILF— RE EECENSHALKEZREFLTVR. FEBRETRE. Chs kiR
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.

HBE /Textbooks
BICEEEY, BROFEERERNTT S,
Special textbooks are not used. Instead, materials for the lecture are distributed when they are needed.

SEEREEEEICIE O) /References ( Available in the library: O )
EERICEEBANT .
Properly introduced when they are needed.

RESHE - WA /Class schedules and Contents
1 MR AT LOER
2 MPHLZEOBRRERE
3 LZiEMEeR? (REREK: 2TRHR)
4 EEMPOES
5 RipMBODE  KEE & Mae
6 LEWMMBOSBEESY . 5 FRE (FERK  BYTFLFE)
7 RirMROoBEEEYE  BoFLE
8 HRENELY
9 SWmMBON  REIHN (FEREK  BECHE)
10 EmMBSH  F/8E&
11 SEimAr R - #as
12 SmArREHE - B (FRERR . 2 FERELE)
13 ZEMEOKHA 2 FER
14 SKiRHEOIGA  BFRuE
15 F&o

Introduction of the class
Current status and future of materials chemistry
What are advanced materials? (Subject presentation: Molecular recognition)
History of advanced materials
Classification and characteristics of advanced materials: Size and function
Classification and characteristics of advanced materials: Molecular recognition (Subject presentation: Supramolecular chemistry)
Classification and characteristics of advanced materials: Supramolecular chemistry
Intermediate summary
Analysis of advanced materials: Surface assessment (Subject presentation: Structures & functions)
Analysis of advanced materials: Nanostructure
Evaluation of advanced materials: Functions
Evaluation of advanced materials: Structures (Subject presentation: Molecular information & processing)
Application of advanced materials: Molecular information
Application of advanced materials: Information processing
Summary

O ~NO OO WN -

a A A aa©
a b wWN-2O0
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Lol WS o~ — =A EF“?IﬂE
OSTURM B AT LR

RRSATLAER
(Advanced Materials Systems II)

RIEME D 5%  /Assessment Method

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

ERl- BRZBOANAE  /Preparation and Review

REICX T B EBEE /Preparation for the Class

HNEREL<SBEVET, XBRBEPRROLBREHAICAYFT,

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

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

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

HUELASOXYE— [Message from the Instructor

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

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

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

Aadvanced materials, Classification and characteristics of materials, Analytical techniques

11/ 67
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ORI T 2455 mas 27 A8

(Advanced Environmental Materials Engineering)

HEER #£2 IF=/Masami SHIOZAWA / SEEENEE

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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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ORI T A was xr Lwn

(Advanced Environmental Materials Engineering)

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

Report of Research 75%
Report of Factory Tour 25%

Efl- BRFZOAAE /Preparation and Review

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

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

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

This lecture concerns with metals, polymers, various inorganic materials, and wood-based materials. They have been
used for electronics, energy, medical, construction, and so on.

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

F—— R /Keywords

12/ 67



EMBE

REMF7O0AESES RS AT LB

(Special Lecture on Chemical Processing for the Environment)

BHER od—AR., MFILT (BBAL) . FHEM (ILEXBE)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

X B S t/Notice EFEETT,

RENOPE /Course Description
EERRPAE7OERCHT SEPNBEN, BERORNESFCEEBNE TS, AI—AREHAL FAREDRITT— % 2 2%
EL, TOXBTOERERD, SHARMETEZEET S,

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

HRBE /Textbooks
2L

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

REETE- WA  /Class schedules and Contents

1 A4HA VA (Od—AEK)/Guidance
BEHE® #BE 1 EEMB IS Lecture by Invited Lecturer 1 1 Advanced Materials
FEEHBBEHO HPEZR 1 LEMBIZ/ Intensive Lecture 1 1 Advanced Materials
FEHEAO EhEZE 2 TEMBIZ Intensive Lecture 1 2 Advanced Materials
FEHHEMO  EDHBEHE 3 LEME ITZ Intensive Lecture 1 3 Advanced Materials
BEZE80 #E 2 LEMBIZ/ Lecture by Invited Lecturer 1 2 Advanced Materials
JEE - BRREEOD/ Exercise 1
BE#HE8Q #ZE 1 £ 7O&AIZ/ Lecture by Invited Lecturer 2 1 Advanced Chemical Processing
9 FEHEMO HPER 1 THALETOLAIE Intensive Lecture 2 1 Advanced Chemical Processing
10 EEHBEMO HEHEE 2 LHME7OEAIE Intensive Lecture 2 2 Advanced Chemical Processing
11 FEHEMHO HPHEE 3 ERLFE7OEAIE Intensive Lecture 2 3 Advanced Chemical Processing
12 BEHEQ HBE 2 kiRLZETOEAIZ Lecture by Invited Lecturer 2 2 Advanced Chemical Processing
13 EH- FREQ/ Exercise 2
14 L 7R— NERK/ Report Preparation
15 &£ & ¥/ Summary

RIEFHM D 5%  /Assessment Method
EEANOEEN S 50%
BRE- LAR—bN 50%
Active participation to the class 50%
Report 50%

Epi- E%FBOANAE  /Preparation and Review

0N O WN

BREICX T2 EHEE /Preparation for the Class
4527 L/ Nothing

B LEDEE /Remarks

HUELASOXYE— [Message from the Instructor

LZ7OLAICETZEMNBEN,. KEROBRMZSEEBHEL SEENICHBIRL &5,
Learn advanced science and technology in chemistry and process engineering.

F—J— R /Keywords

13/ 67



EMBE

OO 43z /b= b 2 4 SA RES AT LEY
OIRIBFE A 4T 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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

HEORBELEI, FATHIEFROBEPXEFENTZ —ATHY, EMAChETIRRLEZEOBRVPEERS<EHHETATLS
o FEBRTRHEYOBOEDY ICFEIIRLIBRERNFIEBIEDISBHEELEDLSIIEADDAZD FLARILICETREY THBERT
%, BREBL., FOFEHLYORRILHETCEYFNEBEREZEHEI LD, CSICREFORRIVAIICETZIMEREZRDHHEL, XIS

BHZEES,

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. In addition, students are required to point out the

problems regarding environmental risk factor for human health.

HHRIE [Textbooks

BICEDHE, BE, ERZEERMT S,
Text will be distributed.

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

References will be introduced.

B¥:HHE - WA /Class schedules and Contents
1 REGEZFLR

2 K&, kK

3 {LERHNA

4 BEEERNA

5 RREEH

6 FE1EHEK

7 WEHREEE

8 BEELERE

9 BBNRE

10 ZFE2EFEK

1M1 BE

12 REBFAICRER

13 R RAVFHE

14 FE3@MRR

15 8%

. Guidance

. Air and water

. Chemical carcinogenesis
. Metal carcinogenesis

. Food factors

. Presentation (1st)

. Radiation

. Genes and environments
9. Occupational health

10. Presentation (2nd)

11. Sound

12. Protection

13. Risk assessments

14. Presentation (3rd)

15. Discussion

O~NO O WN =
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(Advanced Health and Environmental Sciences)

RIEME D 5%  /Assessment Method

3k 50%
LAR—k 50%
Presentation 50%
Short Report 50%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class

BEHRENETE. BEEIEAL, BXOEREZROAI &,

Students should study distributed materials in advance.
BELDEE /Remarks

EREYNES RS FEYZOMBNI BETT,

The participants should have the konwledge of basic biology and molecular biology.
HYENSOXYHE— [Message from the Instructor

BHOZ1—ADHICERLDERKZEN TRERFICEIDEONLELERSNET, TORSIBEDIZEZEEZH>TILEE,
We often have daily news concerning about environmental hygiene. Please pay attention to them.

F—J— R /Keywords

14/ 67
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(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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

15/ 67
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ORI B EEL R R w278

(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

LAFFHRICLDENOLERE £BZCHEITZI 2EHOBRBETERELEVET (BRBERBTFTIVAFE )

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

15/ 67
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OB IR B

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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

RESTHE - WA /Class schedules and Contents

CREBIZO [#iEE] / Fermentation Technology | [Pure Culture]

. RKBIZE [EA35E] / Fermentation Technology Il [Co-culture]

. REBIZ0O [#E1E%ET] / Fermentation Technology Il [Cultural Medial

. REBEIZO [EEHKET] / Fermentation Technology IV [Cultural Methods]

CERHMAEYEO [EFBER] / Microbial Ecology | [Nitrogen Cycle]

CEREMEYE [V ER] / Microbial Ecology Il [Phosphorus Methods]

CERBMEYER [FEMBIR] / Microbial Ecology Il [Sulfer Cycle]

CERHMAEYE® [#ER] / Microbial Ecology IV [Iron Cycle]

CEREMEMEE [REMBE] / Microbial Ecology V' [Carbon Cycle]

CRESENZED INA AL XF 4 I—2 3> 8] / Environmental Microbiologyl [Bioremediation]
CREBMAEYRO INAAAF—U A F—>3 ] /Environmental Microbiologyll [Bioaugmentation]
CRIBEMEYEFS INAFAT4Z1L—>32] [Environmental Microbiologylll  [Biostimulation]
CREMEYEO [774 ML XF 1« I—>3>] /Environmental MicrobiologylV [phytoremediation]
. BREYEZ 0N KRB/ Future Prospect of Microorganism Industry

. & &/ Final review

AL A A D OO N U DN WN -

aphr WON-~O

RiEFMD A% /Assessment Method
FR%/ Report :  60%
R ¥ REE/ Class Participation :  40%

E§l- BRFZOAAE  /Preparation and Review

REICKTDEREIE /Preparation for the Class
7% L/ None

B LDEE /Remarks
BETCRBLEVARZRY LF21-0, EAEEZAVTEEIDCEILLNEBREESITROTELL,
Students are requested to more understand by references. References are introduced during class.
HYENSOXYHE— [Message from the Instructor
ABRICSVT, HEYORLBHBEICOVTEREZRD, BEVEXORRERETIENEE>TEL L,
Students are requested to get the new idea of how to apply microbial potential activities to microorganism industry.
F—— R /Keywords
Industrial Microbiology, Fermentation Technology, Microbial Ecology, Environmental Microbiology
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EMBE

o WY IR 45 Em BES AT LER
(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

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

17/ 67



o4 ) W IR 45

(Biophysics)

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

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

17/ 67

EMBE
RRSATLAER



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

(Advanced Computational Chemistry)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

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 )

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

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

HET AN 30%
BHELAR—b 50%

2
3
4
5

Report 20%
Midterm exam 30%
Final report 50%

Epi- E%FBOANAE  /Preparation and Review

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

BELEDEE /Remarks
VEEEREFICIERT D,

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

(Advanced Computational Chemistry)

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

Chemists and chemical engineers now have an additional tool available that is complementary to traditional experimental
and theoretical techniques. So, | hope you can use the standard computational methods to deeply understand chemical
phenomena.

F—"— R /Keywords
EFLF

Quantum chemistry

18/ 67



EMBE

I At =4 BB AT LET
o4 R AT B4 R MRS AT AHH
(Advanced Biomaterials)
BHER FIB 5=/ Koji NAKAZAWA | IREBAEH T ER (19~ )
/Instructor
BIBER B 28 {1 5 125 RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

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

19/ 67



EMBE

~ — T 44t EA RBS AT LEY
(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

ABETE., ECEPEFROLHOERLFL, LERSEBICOVTHERT S,

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

reactions.

HHBIE [Textbooks

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

M

BB WA /Class schedules and Contents

1 R

2 RBEEEWEPBE

3 fRMeEE RE

4 NAAEHEHR (1) [BEEE]

5 NAHHEH(2) [KREEREF]

6 NMAEHEBHm(3) [RET7SXEV]

7 AIZBFEOBE (1) [IRTFROERE]

8 AISHUE4D#EE(2) [DNA- RNADERE]
9 ANISHUEOBE(3) [22NY HiknERE]

10 SHEAMIEM (1) [7A2RNVVITZT4—]

1M1 SHEMIEN (2 ) [F/UVTF57 1]

12 2RO HRAB (1) (Y14 8H1V]

13 £EHROE HRA (2) [ZONT RTFR]
14 2RO HRA (3) [HE- FE#]

15 F£&H

Metabolism

Products and intermediates made from a metabolism

Cell function and the surface structure

Electrochemical measurement ( 1)

Electrochemical measurement ( 2 )

Electrochemical measurement ( 3 )

The principle of sensing ( 1 )

The principle of sensing ( 2 )

9 The principle of sensing ( 3 )

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

13 Use biomaterial for sensing ( 2 ) Cell

14 Use biomaterial for sensing ( 3 ) Living tissue, animals

15 Summary

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

0N OO WN -

Efl- BRFZOAAE /Preparation and Review

20/ 67

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



ZMRA
MY — TR w278

(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

20/ 67



EMRE
/u\%\mii REATLAEYR

(Advanced Ecological Management)

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

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

SRZEZPOLIC, ITF B¥ £YFSEZANSAEL SERROREPEROFECOVTHERL T, BEEPHEOHE. HLTLE
HNRERFEEPRECOREREZHRLE LEBRD STERFEPRARENEYICREIZELEYORELREM. BoVICiRkRMED
DFENENBER/ANS SOEY- REMEFERALCHTIHARICOVT, RHOMRRREZEHTERLET, BRTR. ZRESALCEEERE
RLUET,

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 lecture concerning ecological management in a seminar.

HHRIE [Textbooks
$E7E L £t A (Nothing)

SEEREEREICIE O) [References ( Available in the library: O )
EHEPICEEBNLET (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 AEMBHME (1) BHUER

10 EMSHE (2) BHREHEHRCSREOER
1M1 REHEXR

12 EEBELCFEER

13 BERE(1)

14 BERE(2)

15 BERE(3)

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 Seminar (3)
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EMBE
- B2 gt ZA P
oA RRREEZFISMH RS AT LEH

(Advanced Ecological Management)

RIEME D 5%  /Assessment Method

BER S 100%
Teaching Practice 100%

Epi- E%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class

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

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

BYEEASOXYE— /Message from the Instructor

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

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

F—7—R /Keywords
BREE B LR SHY YHEEE

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

(Advanced Environmental Biology)

HYER A EF/Naoko UEDA/ REA G IER

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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 EXREL
3 BEREBLEEMTSZ IR
4 BREER (REER)
5 BREER (RXVEKRA)
6 TREER
7 RBEEOEER
8 VIN—I29
9 SAJIERER (BHER)
10 SRR (KERR)
11 REBEBE (EEEY)
12 RIBIBE(EEN)
13 HRES (ERE)
14 THREH (BHTR)
15 F&d

1 Overview of environmental biology

2 Eutrophication

3 Eutrophication and phytoplankton

4 Benthic environment in coastal area

5 Benthic organisms in coastal area

6 Ecosystem in tidal flat

7 Ecosystem in estuary

8 Exercise

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

12 Bio-remediation(technique)

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

15 Conclusion
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OIRFLEVFISR

(Advanced Environmental Biology)

RIEME D 5%  /Assessment Method

R REK40%

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

Mid-term Paper 40%
Active Participation 20%

E§l- BRFZOAAE  /Preparation and Review

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

B LDEE /Remarks
mAEREFE, ETIEAL. REVEMERVDI &,

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

BHENSOAXYE— /Message from the Instructor

F—J— R /Keywords

22/ 67
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FPINE
ot Rt 45 5m RES T LEK

(Advanced Geochemistry)

BHER PRE 3UZ / Fumihiko NISHIO / 3EEEhEET

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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
EE

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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oth BRAL 2 45 5

(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
WIRILZDSEEREZBICLT, AROFRABER > TV LELEEZLL,
Read the textbook and/or any references before the classes.

BELDEE /Remarks
LEI—>—RELR—KNEHBETT,

Review and report must be required.

BHENSOAXYE— /Message from the Instructor

EMBE
RRSATLAER

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

ZLT, KOFASKATZMHROEREBLZHAIARETEZREL TV EETAEEVTSHS,

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

sheets.

F—7—R /Keywords

23/ 67



Eﬁﬂﬁ

OEMIRIBN R X N Fam WES 25 AEH

(Advanced Urban Environmental Management)

BHER WA T/ Toru MATSUMOTO / IREBH M Z2FT

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
LEhMNTZRFLUHETEHEAORERREREBMENONSE. RE, Fﬁﬁﬁt E?%/7/%@%@@%”%?%tbf%V@Eﬂ%ﬁ
EROEEAD. REBMEOREXHT ZA&%G)?O‘%L'D&"C BARRCTOTOREBTOLELBMEZTS, cSICTIZT2Hh0ELEEE
EANOBEITREMEICOVTERET 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 BEROAENRBRELNAMNETI [BEOLAERNKOEE]

2 BEROAENERREIAAMETIL HEAMNTOLAERKOEE]

3 BAROAEMERRBRELANAMNETIL [KRFRHAROEH]

4 BERONENERREAAMETI DREFTEIKEOEH]

5 R7STHHOHTRREEEOLER [FEOBHREEE]

6 RPITHTOHTRREROLR [BREOHHREEE]

7 dEAMEFII OB AN

8 WHREEEHOHOLTMESL [RREEF]

9 HTREEEOHOEMEESE REHE- 2FFOERE]

10 MHREEEOF @ EMMAEE [RRHE- 2FOIEA]

11 FEEBHTREBEOER [OECDEELA—K : AX]

12 FHEBBTREBREOER (OECDREL RA—K : BE]

13 FEBBHREEROER [OECDEELR—K : HE]

14 FEEBHREBEROER [T -2 B REE]

15 F&od

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

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

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

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

7 Applicability of Kitakyushu model to developing countries

8 Urban environmental management and environmental evaluation (environmental indicators)

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

12 New trends in urban environmental management (Korea)

13 New trends in urban environmental management (China)

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

15 Review

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

LAR—K 40%

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

Final report 40%

24 | 67



2PIRE
O MIRIBNRI X MNEH RAYAT AWK

(Advanced Urban Environmental Management)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
REBIZETRT D,

B LEDEE /Remarks

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

F—J— R /Keywords

24 | 67



_ FFIR A
OIRIB B E 45iR RES AT LR

(Advanced Environmental Policy and Administration)

HYER ZB K&/ Suehiro OTOMA / IRFEA G TEHR

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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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EMRE
ORI WM

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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

Ao

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

BEICKITDHEREE /Preparation for the Class

L
No preparation

B LEDEE /Remarks
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o EC AL W =A
OIRIBIX E H B 45 R
(Sustainable Management)

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords

26/ 67
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EFIRA
RIEEES AT L

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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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EFIRA
RIEEES AT L

(Advanced Environmental Information Technology and Computer Simulation)

HYELASOXYE— [Message from the Instructor

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

F—J— R /Keywords

27/ 67



EMBE

oo 1=z a7 =A BIES AT LAET
OIRIFILF4S 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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

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 {CEMESHEER (HMEE)
3 LEMESITEERS (BRE)
4 {LEMEZHTEEE (GC-MS)
5 {LEMESHEEE (LC-MS)
6 REDEER (B )
7 REBEEE (BAMLCENEH)
8 WRRBEEE (BHKMELEYE)
9 REDEER (LEWEME)
10 REVAVHMEERE (HW)
11 REVYAVTHHEES (HETM)
12 REBUYRAOTHMEER (U ARAVFHE )
13 REVAVFHEEES (£RBUAVFE)
14 3K
15 F&H
1 Introduction
2 Practice on chemical analysis ( Extraction )
3 Practice on chemical analysis ( Clean-up )
4 Practice on chemical analysis ( GC-MS )
5 Practice on chemical analysis ( LC-MS )
6 Practice on environmental fate of chemicals ( Introduction )
7 Practice on environmental fate of chemicals ( Hydrophilic chemicals )
8 Practice on environmental fate of chemicals ( Hydrophobic chemicals )
9 Practice on environmental fate of chemicals ( Biomagnification )
10 Practice on environmental risk of chemicals ( Introduction )
11 Practice on environmental risk of chemicals ( Exposure assessment )
12 Practice on environmental risk of chemicals ( Risk assessment )
13 Practice on environmental risk of chemicals ( Ecological risk assessment )
14 Presentation
15 Conclusion
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- =EMRA
-on AV =A o g —
Oiﬂiﬂ,‘“ﬁ?— F a8 RESATLER

(Advanced Environmental Chemistry)

RIEFHE D HE  /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
FEICEL THAERRL V<K BERVZOZERBSNLAFINIHIEETH S, FERSERRBOBRTHENSZEILE S,
Since the process of study on the subjects given and the results obtained by self-learning are important, you should be expected to do
independent study.
BELDEE /Remarks
HKETOMB. BL , KEROZHEFLEEN VEWVEEE  BAETHE, F2EATRERRFBRE TS, RREGEASNLEREILCLOVTA
DEBELEHTHICHE , ERLEABRERRT D, L, SHECHEBRNICRS L TRRE HOZBELBRETRI L,
Official language for this subject is English. 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.
HYENSOXYHE— [Message from the Instructor

BECFCHTAHL VARCEREZEHTHAN , TS EHULTHIOLOETHERRBETD, BIOWLEN /I/N\IE , BE
L¥5EOEMABLITEAL , RACHTEERTHD.

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—J— R /Keywords
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EMBE

oo 1=z T A BIES AT LAET
CIRIBEMRE T 245 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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

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 or local situation are also designed.

#HHKIE [Textbooks
BEOHEERNERFAT .

Handout

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

EEPICEEBN TS,
Introduce properly.

BE¥ETE- WA /Class schedules and Contents
1 8EER
2 IR B
3 FRAL 22 B i
4 TR B AR TR 5 9
5 RALF M SR B 9
6 BRE LR B R A
7THKREEKE- TOLADORKG. EGRUHERFER
BHKMEBEE- SOLADKG, EGRUFHFER
9 TKRLEBEE: FOLADKE, EGRUFHERFER
10ERYL D BEKVEBRE. TOCADRKN, EGERVHIGER
MEMEKUERE. T7OCAOK. EBERVHEER
12EERKVERE- TOCAOK. EBRVHIGER
135 RVEBRE- TOLADRKR, EGRTHEBFER
14AERYPLE. uHRE- TOEAOK. EBERTHEBZER
15K EBR VO KEEEEE
1 Overview
2 Biological treatment
3 Membrane separation
4 Adsorption
5 Photochemical treatment
6 Coagulation sedimentation
7 Design, operation and maintenance of water purification process
8 Design, operation and maintenance of wastewater reuse process
9 Design, operation and maintenance of sewage treatment process
10 Design, operation and maintenance of treatment of wastewater from waste disposal site
11 Design, operation and maintenance of treatment of wastewater from food industry
12 Design, operation and maintenance of treatment of wastewater from metal industry
13 Design, operation and maintenance of sludge treatment process
14 Design, operation and maintenance of wastes treatment process
15 Guidance of wastewater treatment and water quality management
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OIRFERE TR

(Advanced Environmental Preservation Engineering)

RIEME D 5%  /Assessment Method

B#ELA—N40% Final report 40%
RREILR—K30% Intermediate report 30%
HEOREANOEVEA3 0% Attitude to the lecture 30%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class

EHICBRAETNEEREFEELTHL,
Prepare for lessons using handout.

B LEDEE /Remarks

ERASE (2012FE : BAFE. 20135FE : ®F ). REBLCLP2ZEFEEN T TIE2013FEE BAFERB.

Official language for this subject: Japanese in 2012, English in 2013.

BHENSOAXYE— /Message from the Instructor
LRA—RNGEBRABICR L 0EEL<MET .
Make much of the report related to lecture.

F—"— R /Keywords
Ko ERME RRET EEx HRBEE
Water treatment Sludge treatment Design Operation Maintenance
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o RIBIRIL iR A 2T LEK

(Advanced Recycle 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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O 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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o B RBIRE MR
(Advanced Recycle Engineering)

BB WA /Class schedules and Contents
1 FENEREER

WEYRBOBE (MEIRY )

BEYMRBOBE (BILET )

REPHICET2MWERZORLE

NAAIAD D RIERILREDERL S

BEYMRSOBE (BREEER )

XEURBT7OLAOBENRR

XRURBT7OLAOIZ1L—>3 Y

9 EMFBRIOEAOKENRRE

10FE5EE7O0RAN T2 -3

M BRSO AOKRENKRE

12 BRs#7OtAN>IaL -3y

13 KEREVOMEB/ERILS AT LAOBENRE

14 HKEEZEYOMEB/ERILATALADYZ1L—23Y

15FEH

oO~NOoO O, WN

Overview of environmental pollution

Microbial reaction (material balance)

Microbial reaction (energy from oxidation/reduction)

Material conservation in environmental engineering

Engineering expression of system response

Microbial reaction (growth and decay)

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

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

11 Mathematical description of separation processes

12 Computer simulation of separation process

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

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

15 Review

RAESHM D H3E  /Assessment Method

BBHSM (T8 EJICLPERE) 50%
LR— NFR 50%

Active learning 50%

Presentation 50%

Efl- BHRFZOAAE  /Preparation and Review

O N OO WN =

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

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

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

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

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

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

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

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

325 = JY ~ =A BIEY AT LET
O)}IbiEEVZ/)( e hﬁnﬁﬂ RIED AT LER

(Advanced River Basin Management)

HYER WH i/ Tetsuya KUSUDA / TXRIILF—ERILER

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

HHORREZKBRORRAN S, BERTHH LR, Bk, KEH, WERE. SBhEODE, KEEL., FkHSREME, BIEAOK
ERTERL, EREMEL T, REZEMELERBORIIXY NFEEBBTD, TSI, COXRIXAVNFEETOSTORKLES
PLVRENOREZ-—DBERL T, EBL. FR FACKRREOBNCOVT, FRMEZERICL TR TEIRIZES,

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.

HRIE [Textbooks
RBIZBEUTTV NEEBMT D,
Handouts are distributed if necessary.

SEEREEREICIE O) [References ( Available in the library: O )
BERCXECSUTRRETS,
Reference books are expressed in lecture.

B¥:HHE - WA /Class schedules and Contents
1 BIEHH

KO

KEROEIFE

KIEIR

KEDORR & EL B

KEREHER

KERE 2 & AR

REREES [EX0RE]

9 REKRFEAF2 [EXR(FME]

10 RFBRIFEZHIB [BEREDOS AT AIL]

11 FERFESEH4 BERZEORE]

12 RIFBREFTEHI5 [FHAKHEORE]

13 HEkEEHl6 [HE1t]

14 FRIEREEH7 [HHEER0REF]

15 £&&

0N OB WN

Explanation of the outline

Characteristics of water

Water resources

Water circulation

Water quality and reaction processes
Facilities for water quality improvement
Water resources allocation and water use
Exercise 1 (Extraction of elements)

9 Exercise 2 (Evaluation of elements)

10 Exercise 3 (Systemization of the elements)
11 Exercise 4 (Setting of boundary conditions)
12 Exercise 5 (Setting of initial conditions)

13 Exercise 6 (Integration)

14 Exercise 7 (Discussion of results)

15 Review

O~NO O, WN =

RAEEMD HE  /Assessment Method

BBRHBVIEFLAR—N 100%
Final examination or report 100%

31/ 67



EMMA
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(Advanced River Basin Management)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
ERRHmEREFEELTHL I &,

Prepare lessons with distributed documents.

B LDEE /Remarks
AREGRHHRBORESATLABRENE, HLT TKBERRIZ, & "TREJATA) 2ERLTHIE,
The prerequisite is to have learned Environmental Systems and Aquatic Environment in the master course.

HUELASOXYE— [Message from the Instructor
EHRFTOBIIA LY OREEET D, BBERTI105ETH S,
Exercise takes long time, about 105 hours.

F—J— R /Keywords

BMENN R XA N, AJIRE. KER, REFHE
Integrated management, River basin, Water resources, Sanitation
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EMRE
o RIRIE W W A5

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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 : %A )
3 BEOEFIL (HEEOTE2 : WAKKIL)
4 FEOETFIL (LEOTE : BALFE)
5 BEOEFI (EOTE2 : FBERKIL)
6 BEOEFI (HIHER)
7 BEOEFIL (BERER)
8 DICEEFIDOHE
9 DICEEFILOBEVT AT A (HE)
10 DICEEFIOREEY TS AT AL (£E)
11 DICEEFIORIERZFY T AT A
12 DICEEFIL 0% K[IZEE
13 NSA—Z2DFEEEFY)TL—>3a>
14 REBERETTIAHOZ2L -3 55

15 £&H

1 Introduction

2 Economic modeling: Consumer I: Utility

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

5 Economic modeling: Firm II: Profit maximization

6 Economic modeling: Technology choice

7 Economic modeling: Capital accumulation

8 DICE model overviewl

©

DICE model: Consumption

10 DICE model: Production

11 DICE model: Climate subsystem

12 DICE model: Climate Economy linkage
13 Model calibration

14 Modeling language

15 Conclusion

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

o RIRIE W W A5

(Environmental Modeling and Strategies for Sustainable Development)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
SUOXFFOERABZARETS
Knowledge of basic microeconomics is required.
BELDEE /Remarks
BREPCHEREZTOIENHDDOT, BBBEERL G ExcelE M FATRELR / — NNV OV 2HSOE
HKELBXETREICRFHR (2012FERFHE)
Please bring your lap top computer for use in exercises.
Official language is English in 2012.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords
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EMBE

£l I 1 £ BIEY AT LAET
oith B IRIZIEE 15 MRS AT AHH

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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 EREBEOBE  tBEFROFTRENE

TEFZROER- 28

TEFEYEO D E

TFERRFLEOBE

EHIES

FERYMEOEEBRE (1) (A7 v, FILD—BKE)
ERYBEOERIBE (2 ) (BTAFEN. BEBELRL)
FBRIFEOERLE (1) o7 7O—F)

9 FBERIFENHL(2) (EEEFR)

10 BRI EFED R (VOCEH)

11 FRIBEOERL (SRBH)

12 BREBEORL (PCBEREZE )

13 FBFRIEFED R (T—ARZT 1)

14 DAIIZRIAY
15 £&H

0N O WN

—~ o~~~
~—~ — — —

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

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

10 Treatment of pollution soil, part I11(VOC)

11 Treatment of pollution soil, part IV(Oil)

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

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

14 Risk management (enterprise risk)

15 Summary
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EMRE
ot BB S E 1S 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 (2012FE : BAFE. 2013FE  #F ). RFLCLP2ZBFLEENZTNE2013FEE BAFERB

Official language for this subject: Japanese in 2012. Guest lecturers would teach risk management sessions in Japanese., English in 2013
HEEASOAYtE— /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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EMBE

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

(Advanced Production Process Engineering)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O 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 production design, three-D design tech.

9 High-efficiency production system, overview

10 High-efficiency production system, mix-flow order

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

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

(Advanced Production Process Engineering)

RIEME D 5%  /Assessment Method

FER (FTEEE) 20%
LR—hr»2VEEBROFTR 80%

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

E§l- BRFZOAAE  /Preparation and Review

BREICK T 2EMWBEE /Preparation for the Class
EPHOEBRMAMBETHY, TOEMETICERETES, BRICA>LERMSAEROEREZL R—NTRX, HffHEEICRITS,
HEHRSE . HXERE

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.

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
o YA 9) Lx4Em RIS AT LER

(Advanced Recycling System Engineering)

BHER K&K {=5 /Hitoshi OYA / TXILF¥—@ERILER (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O

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

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

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

VYA IILOBE
DHAII\DEZS

AR & U T ORI (R
AR & U T ORI R
BN SR —T127Y)
MEN D BEM2(LLE)

YOI I ) BEEL T3 (REAR)
MEN D BEIT4(ER)
BRI ()

10 BEEM2ATILIZVLA)

11 FEREIT3(5RE)

12 UH A JLEMRBN1(BBE)
13 VA JIINEMBEN2RE)

14 UH A ILERBN(BERER)
15 £&H

O~NOoO O WN -

©

1 Overview of recycling

2 Idea of recycling

3 size reduction as a pre-treatment 1(crushing)

4 size reduction as a pre-treatment 2(grinding)

5 Separation technology1(sorting)

6 Separation technology2(gravity)

7 Separation technology3(magnetic)

8 Separation technology4(electric)

9 Refinement technology1(iron)

10 Refinement technology2(aluminum)

11 Refinement technology3(copper)

12 Introduction of recycling process1(automobile)
13 Introduction of recycling process2(electric appliance)
14 Introduction of recycling process3(package)
15 Summary

RAESHM D H3%  /Assessment Method

BENZRESM 100%
Active learning 100%
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HFIRE
o YA 9) Lx4Em RIS AT LER

(Advanced Recycling System Engineering)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
BICEL

nothing

B LDEE /Remarks
VAN IFZEBEL, ERABIHZENERLV., HEZER TS, LR—NII 2 TEBERNBTOEREZTMT S,
It is desirable that you took recyling-system engineering course and have basic knowledge. Attendence is empasized.
Your understinding on lecture materials is evaluated by your report.

BYENSOXYE— /Message from the Instructor
BRAEME, UFA VL OV TERICKVABEBZIETTREL, MEODEREZRNZZETITS,
Not only acuiring knowledge about sustainable society and recycling through lectures, you are given opportunities to
present your own ideas.

F—J— R /Keywords
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EMBE

(Advanced Air-Pollution Mitigation Engineering)

BYER ¥ E¥®/Chang-Jin MA / SEEEhEE

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O

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

REDOBE /Course Description
SEENMNER, AREPHEELE L TERAOREBBICHVECEBICXBLELDABICFREEVT, KRREIZOEENSER, L.
FBRBLEDLEHOIEN - BERFNEMIOVTHEITS, 510, BBRLRACSVTEANEEDICXBEEETNIREIIIZT—> 3 Ve
HEELEERD LY. RBLCRDRERRRCITIL—THRETD,

This course will explore an overview of our atmosphere at the first portion of the course and air pollution processes and
controls at the remainder of the course, focusing on the education of the atmospheric environment at graduate schools.
Goals of this course

1. Become familiar with some principles of environmental chemistry and engineering.

2. Develop skills in thinking and reasoning that will serve you as researchers and educators.

3. Practice the presentation and discussion in English that every graduate student should master.

HBE /Textbooks
FUDFILEXTFAN (BEIICE ST B) Instructor supplies text.

SEEREEEEICIE O) /References ( Available in the library: O )
Danny D. Reible, Fundamentals of Environmental Engineering, Lewis Publisher

B¥:HHE - WA /Class schedules and Contents
1 i IRBZE R O EKIREEEOHE
2 KRBRMENREICE TR LERE
SMIBTRYEOHE, TO1 (RE- BEBR)
4 MEEFRYEOFEH, T 02 (REKRE)
574V O9RV—AICBEFTBAKBERYMEDLZITZNHEEN, TO1 (RFPRYEOHH)
6 74V IARY—RICBE D AKFRYWEDLZETZMNHEREM,. T 02 (NOXD 1)
T74Y0RAV—RAICE B RREERYWEDOCEIZNHEEN,. T D3 (SOxD HIH)
8 KR ERMEOREICLS THILE,. TN 1 (RBEFELEILE)
IARFRYENREICS TDELE., TD2 (FVI—LEFIN)
1MVE—ELV—ANSORRENE (£RKR- RIS BHEK )., TO1(EK)
ME—EILV—ANSORKEYE (£EK- RS- BREE). TO2 (RE)
12F—EILV—ANSORKEYE (£ kb EEE ). T03 (EEX)
13 METNFEIC KD ARERBAROFTME. T01 (BEHRETE)
14 FEHMFECRDARETRBMRCTM. T 02 (ERIRTDHT)
15 HETNFEIC KD ARTERBHARETM,. TD3 (FF- V9FREDH)

1 Overview of earth science & pollution

2 Chemical reaction of air pollutants

3 Combustion control of pollutants, part I(Liquid & solid fuels)

4 Combustion control of pollutants, part l/(Gaseous fuel)

5 Chemical engineering technique for air pollutants at fixed source, part I(Control of PM)

6 Chemical engineering technique for air pollutants at fixed source, part lI(Control of NOx)

7 Chemical engineering technique for air pollutants at fixed source, part Ill(Control of SOx)

8 Diffusion of air pollutants, part | (Inversion & diffusion)

9 Diffusion of air pollutants, part | (Plume model)

10 Air pollutants from mobile source (exhaust reaction control), part | (Exhaust)

11 Air pollutants from mobile source (exhaust/reaction/control), part ll(Reaction)

12 Air pollutants from mobile source (exhaust/reaction/control), part Ill(Control)

13 Analysis & estimation of air pollution by statistical method, part I(Basic statistics)

14 Analysis & estimation of air pollution by statistical method, part Il(Multiple regression analysis)
15 Analysis & estimation of air pollution by statistical method, part lll(Factor/Cluster analyses)
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EMBE

(Advanced Air-Pollution Mitigation Engineering)

RIEME D 5%  /Assessment Method

BROZRESN 10%
LAR—k 20%

RERKEFH 30%

HREER 40%

Active learning 10%

Report 20%

Presentation & Discussion 30%
Final exam 40%

EH- ERFEBEOHAZAR /Preparation and Review

REICX T BEBEE /Preparation for the Class
BRI, BRERBTH,
This course is open in every other year.
BELDEE /Remarks
HREE: A7
Official language for this course: English
HYELASOXYE— [Message from the Instructor
FEERXFARACARNOBBRARTELBEOBREARTICOVTOFREREZTONT, FE: BBELTHKIE., FAICEAShEREICOWVWT
RERVCITIL—THAREFTS0T, B> THAETSDZ &,

| expect the following from you: (1) attend every class; (2) read the material for that day before class; (3) be prepared to
discuss the material in class.

F—"— R /Keywords
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-~ = EMRE
ORB N AT LKHIES 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 By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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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EMBE

ORB N AT LKHIES RATHEY

(Special Lecture on Heat Power Systems)

BB WA /Class schedules and Contents

HARX VA

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

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

11 BRBAOSATL(B& BEYA4UIL)

12 BRKEBOD AT L ( F2ERIRNT )

13 BEBHYATL (I—YIXL—23Y)

14 BKBODATL(HABRESBHAYAOI)

15 F&o

O ~NO O WN -

©

1 Guidance

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

5 Gas Cycle and Heat Engine (Diesel Cycle)

6 Gas Cycle and Heat Engine (Spray Combustion)

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

8 Vapor Power Cycles (Rankine Cycle)

9 Vapor Power Cycles (Deviation of Actual Vapor Power 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

ORENFIMH AT LHIER RATEER

(Special Lecture on Flow Control Systems)

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

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

The 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

15 Compressible boundary layers

&M D 5%  /Assessment Method
Presentation 100%

oO~NOoO O~ WDN

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

A Ny — = IS TS ET
On2n+/7\TA%/nJIJn§% RELFEK
(Special Lecture on Design Systems)
BHER WAZR #53E / Hiromi MATSUMOTO / ##8> A7 AT 2%, #A%k B — / Ryoichi MATSUNAGA / ##> A7 AT
/Instructor 25
# BBER/Changhee CHO / B> AT AT EHR (19~ )
BIBFER By 284y 28 1% 5 RERE EE IZA
/Year /Credits /Semester /Class Format /Class
WRAZEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
/Year of School Entrance O O O O O
HRER [BR] RECZETOLAT R RENA A ATATD—R, REERATLAID—R, W ATALAO—R, &
/Department FFYAVA—X, BE AFATLEI-RA, AVEI—FATLAO—A

RENOPE /Course Description
BHBEYORIICH 15, MHOZK, BE. WRCEIZMPIZFZEEETEITBZITRNVNEETHD, REEGHOBLVEEIXZRS
ICBIT2BRFOEET MIEMIO>VTH/RDONIS,

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

HHRIE [Textbooks

L
None

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

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

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

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

3 Continuation

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

6 Continuation

7 Continuation

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

9 Continuation

10 Continuation

11 Continuation

12 Continuation

13 Continuation

14 Continuation

15 Summary

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

Efl- BRFZOAAE /Preparation and Review
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ﬁﬁ

oRREHY AT LK RIESR

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

L
None

BELDEE /Remarks
BYEEASOXYE— /Message from the Instructor

F—"7— R /Keywords

39/ 67
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EMBE

oI HLF—I AT LKH mATE 8%

(Advanced Energy Systems)

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

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

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

HHRIE [Textbooks
None

SEEREEREICIE O) [References ( Available in the library: O )
The Thermal and Nuclear Power (Karyoku Genshiryoku Hatsuden), Thermal and Nuclear Power Engineering Society

LB WA /Class schedules and Contents

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

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

oO~NOoO O~ WDN

Efl- BHRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
None

B LDEE /Remarks

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords

40/ 67



EMRE
03 AT LT H45H AATYER

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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

SATLOEFTIY Modeling of Systems
SATLOETIVT (BH) Modeling of Systems (Example)
SATLOEN  Analysis of Systems

AT LOREN (BH) Analysis of Systems (Example)
AT LDREE Design of Systems

AT LD (BH) Design of Systems (Example)

AT LORE  Optimization of Systems

9 JATLOZEL (EH6) Optimization of Systems (Example)
10 RTLOFHE (2R ) Control of Systems (Theory)

1 JATLOHEME (KA) Control of Systems (Application)

12 SRTLOHME (B6) Control of Systems (Example)

13 JATLDORELM  Safety of Systems

14 JATLOREM (BH) Safety of Systems (Example)

15 F£&H Conclusions

a5 3E  /Assessment Method

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

0N O WN

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.

BiEEDEE /Remarks

HUEASOXYE— [Message from the Instructor

F—7—R /Keywords
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EMBE

odRT 14 U A4S HIESS RETHEH

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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
HBHNSRRFTEMTEDIORY M XANOZIV A, WARERM, HIHK

SEEREEFHEEICIE O) /References ( Available in the library: O )
7UY MBS
INTERNATIONAL JOURNAL OF ROBUST AND NONLINEAR CONTROL,IFAC-AFFILIATED JOURNAL,
SPECAIL ISSUE ON MARINE CONTROL SYSTEM EDITED BY IKUO YAMAMOTO,
IKUO YAMAMOTO,ISSN 1049-8923,VOL.11,NO.13,NOVEMBER,2001,WILEY.

BB WA /Class schedules and Contents
1 ORYhOZ—X

ORY NOEEL

Q&Y O ( YAFL4)

OKRY MO (225 —)

OKY NOE (THF1I—%2)

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

oORT 1 U A% hIAER RATHEH

(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 NEMTESHEETEIREITDETFEEA, TAICHVORY NEXRITIROEEXEROPKIZAD EHFEATVWS, HLLAORY M
MOBIHEZEBEL THEREZCBATVELEEZLZL,

F—J— R /Keywords
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EMBE

oo 1z y == o'o B T
OIRBHAHM OIS VER BE TS
(Supervised Research on Urban Environment and Ecological Design)
HYER BH [BZE/Hiroatsu FUKUDA / BETFH A %R (19~ ), FI>H— /N\—b /Bart DEWANCKER / £
/Instructor THAER (19~)
BIEFR By 28y 1 125 RERRE B I9ZA
[Year /Credits /Semester /Class Format /Class
HNRAFFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
/Year of School Entrance O O O O O
HNRER [BR] REMCEZT7OLAD-R, BENAAZRATALATD—A, BEERIATLAOI—RA, BH ATLAO—R, B

REDOBE /Course Description

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

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

BEELAZV

SEEZREE®EICIE O) /References ( Available in the library: O )
1) BMHRES, YATAFT)N Q221257 ¢ JIIR@E—+ /N FIBEZE 2 ) AVNIRIT 1 BEEEE (N—MEY)

RESTHE - WA /Class schedules and Contents

1 HAEVR

2 REREHHTI<WEHFRE1 HMOEBBARA

3 REHREHH I ESIME2 HORBHARK2

4 REHEBMH IV BHIFRES BARKRFTEH

5 RIEHEBH I )EHIFRS BAREEH2

6 REHREHM I EHIMES BHEHN

7 REREHH I YEBEHIHRE BHEH?2

8 WMBHAHH I EHMRET BHEHF3

9 HRAFAFTNSTFAEAVNIRTT A (1)

10 HRAFAFTNSFAEOAVNIRIT 1 (2)

1M1 YRFAFTINTFAEEAVNIRIT1(3)

12 HRAFAFTNITFAEAVNIRNITAOESB (1)
13 YRAFAFTINIFTFAEEANIRITADEE (2)
14 YRAFAFTINOTFAEEAVNIRITADEE (3)
15 RERA(TLEVTF—>3> / OBED)

1 Guidance

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

5 Environmental City Case study 4: urban fringe studies 2

6 Environmental City Case study 5: foreign cities 1

7 Environmental City Case study 6: foreign cities 2

8 Environmental City Case study 7: foreign cities 3

9 Sustainable city and Compact city 1

10 Sustainable city and Compact city 2

11 Sustainable city and Compact city 3

12 Sustainable city and Compact city, project study 1

13 Sustainable city and Compact city, project study 2

14 Sustainable city and Compact city, project study 3

15 Presentation
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OIRIBHAMBT IS VBEBR

(Supervised Research on Urban Environment and Ecological Design)

RIEME D 5%  /Assessment Method
REAOEENSMN, EE 20%
EHIHERICH T DM 20%
EEFREICKITHFME 20%
TLEY—>3a> ol 40%

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

evaluation of project study research 20%

evaluation of final presentation 40%

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
FRLPSEFRZICEADZBHICHLEZRES. R, NEFEZT2THIL=2HELET,

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

BiEEDEE /Remarks
EHIHE T, HE, URL, SZXMEZARTLTEEL,

HUELASOXYE— [Message from the Instructor
MR, REEEREN TERNICRECRVECSNEREEZTVETS,

F—7—R /Keywords

43/ 67
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EMRE
BRERERGTFERBRE AT SHH

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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
BERERRGTFESRN RATSEH

(Supervised Research on Environmental Design of Living Spaces)

F—7—R /Keywords
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EMBE
CREBNAM B TEHR mazsws

(Supervised Research on Environment-Conscious Materials Engineering)

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

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

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.IAXTIUTILFTHA2 (1) SR> 2 —8
MIOARTUTILFHAD (2) BfEbigaaI o) —~
R.IAZAT7HAILNFTHA (1) SN EERERTE
WBIAZA 731 IONTFHAY (2) AHBS AT LOTWAFER
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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EMRE
CBIEFRME A T 23w RaTEER

(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
HETR, STEREEHSOT, BREREHESITH L. SO EIRMWARE HAENHTLKZ0T, BE<EBLTEEILEHD L.

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
IRREREOMBEL S ORRZEBEL , BEZEBRRERELVTHANIERLAEIORTUTZILIOZEZAN E2R<EHEL , S BLIC
BELEHHETRCREANLEEZIAP2EEMBOHY FEEZZERELTHLL .

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

o MIREIFESR ABTEER

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

ABEETR. BHTOARBLTTESRLOEZTNS, LEEFHOBLTENREL T, T2/ ORELEFREEFRERLCODLEOTAELT
W EEHOERPEMCOVTHRLU S, HFHRARSRERICCTT, BHHAERPHERR, HRRENSZXZ2 /NI NETEDLEFIELT
PEIBRMPIATLAORRETS, &, B IFRLF-FOBRBECEREZBA THRRETORIRBL L >TVR1H, BRIHHAL
OBRREHSVT, SEOBTRREXECEDIERPEMEBNT 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

M

IRi% & #H/Enviroment and Cities

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

BEHICEEBN T, /will be introduced during the lecture appropriately.
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O%BHE 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
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RETIZEY
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SFNE
BEIRIBET 85T BATEER

(Supervised Research on Environmental Engineering in Architecture)

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

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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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SFNE
BEIRIBET 85T BATEER

(Supervised Research on Environmental Engineering in Architecture)

Epi- BE%FBOANAE  /Preparation and Review

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

B LDEE /Remarks

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

47/ 67



EMRE
BREBEFER RETISEY

(Supervised Research on Structural Analysis)

HYER EH EE/Keigo TSUDA/ BETFH AR, BF  #8I/ Masae KIDO / BETFH A %R (19~ )
/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

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

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

#HRIE [Textbooks

IRILFREAM (BRA-BF , HEE)

A first course of energy priciple

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

RESTHE - WA /Class schedules and Contents

1 RERCBTDHZ0OBE1 HOBE

2 RERICSITIZ2HZOEE2 0T H - BUBERK

3 RERIHBTZDHZOEEI BH - OFHER

4 BOEUHEEBMECERSER1 HOBE

5 WNENEMEEOERAER2 0Tk - BUBERK
6 WIENHUEEBEOERSERS BI—0FHBEK
7 WOEMRUEBECERSER4 BENTHSDLLEIONE
8 MINENHMBBECERSRENS F&o

9 HAN-PIVADER

10 REASORE

11 BRECSEORE

12 JPARTFUIYLIZILFORE

13 JFANAVTIARZVIRILFORE

14 SEEUERE

15 £&O

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

O ~NO OO WN -

©

RIEME D 5%  /Assessment Method

BETOTAARAAYSIT 20%
LAR—k 80%

Discussion 20%

Paper 80%
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BRBEFBER

(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

48/ 67
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EMRE
IRIEB B AT LER ABTEER

(Supervised Research on Building Facilities Systems)

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

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

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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EMRE
IRIEB B AT LER ABTEER

(Supervised Research on Building Facilities Systems)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
XEOBAEEBH

Research and reading literatures

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

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords

49/ 67



EMBE

BEEMBES RETEER

(Supervised Research on Building Materials)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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
BEEMBES RETEER

(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
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EMME
BET 1 TR ESRBEH mezrE

(Advanced Digital Signal Processing for Audio Signals)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &
#0OME /Course Description

EEESENRICLETFDRIESREFEONEY ITHD, AV NILABEHE, EFTIINL., BISESABEELKKRAENTVREDIC
S2VWT, BR, SAOEHEASELSES, LBFEEZEBOBBICNL TERTSTREEICOVTERZRD S,

We study the algorithms for sound signal processing based on both theories and applications.

Understanding of the signal processing will be improved through the programming exercises

conducted in the latter half of the lecture.

RIE /Textbooks
Refer to the lecture materials

EZE2REETEICIE Q) [References ( Available in the library: O )

Discrete Time Signal Processing (A.V.Oppenheim f1Z, Prentice Hall)
BR7—VIZRETOISA (EIIREHE, BRE)

RESTHE - WA /Class schedules and Contents

1. FORIES0EOER / Fundamentals of Digital Signal Processing

. fo ¥z Z & | Convolution by Overlap Save & Overlap Add Method

A VNIV RASERTET [LMSSE] / Prediction Impulse Responses by Least Mean Square Method
AN ARSE#E2 [#8B854] / Prediction Impulse Responses by Correlation Method
CAVNILARBEETIA [&DMMIE , 2E@EEuE]

/ Modelling of Impulse Responses by Minimum Phase / Allpass Phase

6. ANILABEETF/I2 [ARFIV R 1—>3]

/ Modelling of impulse Responses by Homomorphic Deconvolution

7. ILNFL—NESQE1 [ZIOH T VT , TyTH o702 T]

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

8. YILFL—KrES0E2 [RUT7I—-X71)L%]

/ Multirate Signal Processing by Polyphase Filter

9 . #RFBI#F 5/ Linear Predictive Coding

10 . 77 AN T LEHT / Cepstrum Analysis

11 . BJLARIL MZE# / Hilbert Transform

12 . EHME 7 — ') TZ# Short Time Fourier Transform

13.B#EVI—7Ly NE#] [YV—RT-ILBE&K, SERBERIT]

/ Discrete Wavelet Transform 1 [Two-Scale Relation, Multiresolution Analysis]
14 . BHEII—7L Y NER2 [RRY—OVI—TL Y N]

| Discrete Wavelet Transform 2 [ Daubechies Wavelet]

15 . JEH / Exercises

a b wN

RAETMD HE  /Assessment Method

RELAR—KN 100%
Assignments 100%

E§l- BRFZOAAE  /Preparation and Review

BREICK T 2EMBEE /Preparation for the Class

BRENEFILUTHBSENERLL,
Study the lecture materials in advance.

B LDEE /Remarks

BRELETZILIVALO7OTZ IV IREEZRT,
Make MATLAB programs based upon the algorithms just learned in the lecture.
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EMME
CEET 1Y RIESREREH mezrE

(Advanced Digital Signal Processing for Audio Signals)

HYELASOXYE— [Message from the Instructor
TFADEINESREENOEERNAZRESKFE TR LKLY , CORMESEOMAIFIENT L ZBZEICLTRELL,
Understand digital audio technology through programming, signal processing and listening its results.

F—J— R /Keywords

51/ 67



EMBE

o JNME T IB4F R RIS EN

(Advanced Adaptive Signal Processing)

HYER % &/ Lianming SUN /B8R AT LIEHR (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description

EEOREERBEOENLICHUTESLRESATLAZERBNICREIZ>FEACEELFSRERMN TH 2, FBRTR. EXNZERESL
BP7LIAVALEZOBAICODVTERETS, PITVALAORE, WRHMEN, 7ITVXLAORKIIERESE VW TFETD, T5I1C, &
B74LE, BETHEF Y ET, BRELHEORANOSAZRNL, BHESLENERNRELRAT IV IOERERDD,

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

M

e

BEHEEHRBE / Distributed electronic materials

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

BB WA /Class schedules and Contents

1 B AT LBR, BH

2 BRESABEOKEER) BEREBEEAK

3 EAEEREOKRZERQ2) 7— U IMTEBERS AT A
4 BISESRBOEOOZKET IV XA

5 RRBRTEORRE, 7IdVXLAERKEHE

6 LMSTIIAVALDEAETIAVALDOER

7 BE>zalL—2ay

8 LMST7ILI U X ADHLR

9 LSTILOVXLAOREBEEBE, RLSTIIVXLDOEA
10 RLSTZ LD X LD A fl

11 Kaman7 1 LZROE A, ERXL

12 Kalman7 1 L2 02X, AHI

13 BRETILDAVAXLDHE

14 BEZ2L—>3a>

15 BISESAEOHER

Structure and property of adaptive system

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

Simulation examples

Extension of LMS algorithm

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 =
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EMRE
o JNME T IB4F R RIS EN

(Advanced Adaptive Signal Processing)

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

E§l- BEFZTOAAE /Preparation and Review

REICK T BEBEIE  /Preparation for the Class
FEEH., B ATA, BEEFTCETIANBNIERL VD ENEELY
Recommended to have mastered Signal, Linear System and Numerical Analysis

BiEEDEE /Remarks
BOOEZEZEL CESESREOEATIIDVAXALHERLZ2BHR TS

Understand the fundamental algorithms and computational techniques through numerical exercises

HYENSOXYHE— [Message from the Instructor
BISESLERG, FHRE, BEREOIFILSVTIFTAXRLENTHD, BREBEEEZEL CTENESLEOEABREEATEZER
L., EROSATLANDERZHET 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
BRHEYAT AL, BHETILIVXL, BEEBTE, LMSTILIU XA, RLSTIILIU XL, Kalman7 €)L&
Adaptive system, adaptive algorithm, steepest descent algorithm, LMS algorithm, RLS algorithm, Kalman filter
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EMBE

O IE IR IB4F R FBT PR

(Advanced 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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

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

HBE /Textbooks
4527 L Nothing particular

SEEREEFEEICIE Q) /References ( Available in the library: O )
45127 L Nothing particular

BB WA /Class schedules and Contents
1 H14EZVR

BN (1)

BN (2)

FIEN (3)

FIEN (4)

BN (5)

FIEN (6)

MIBEN (7)

9 I (8)

10 B3IXEEN (9)

11 RIBN (10)

12 WIBN (11)

13 BB (12)

14 SRIBN (13)

15 FRIBN (14)

X HFHERETHBALET .

o ~NOoO O, WN

Guidance

Introduction and discussion about a recent journal article (1)
Introduction and discussion about a recent journal article (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 (5)
Introduction and discussion about a recent journal article (6)
Introduction and discussion about a recent journal article (7)
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.

BRIEFHB D A% /Assessment Method
HRAOSHNOESVEFE
Participation in the discussion

0N OB WN =

©

Efl- BRFZOAAE /Preparation and Review
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o B F RN IEF 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

53/ 67
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EMBE

o/NZ—2 EREICH SR RIS EN

(Advanced Applied Pattern Recognition)

HEER il 4%/ Yasushi YAMAZAKI / 38> AT LITER (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
NE—RBEMOIZEBEANOTALCEREZEE , NZ—URRABMZFAL R BT TIVT—23 2V 2V TOERZRHD L ZBE
£ BROWMER , NF—URBBABCNIZERNETTO—FERFORARBEICOVTEEL , ¥, N2—RBEMERNAL
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 MRS [#5m , HRIOEERER , BE o B Taetk]
BRERERI BEEBEHNETE]
Z1-ZIIxY ND—=7I 8 , BfEN—-t7~OV]
Za1—FI)FxY ND—=2I [BEXEEE]
RAZREER (B, ERBEICHT2RBIE%%]
BEHEERAXHE
EEEEM (B, TFE o]
9 FTERBEMI [BNIIILIAT7ETFTI , ERSHERE]
10 EGREBEM (B , XFERE]
11 EEEREEMN [EET7ILDUXA]
12 NAAX RN Y OB [8ER]
13 WA A XN Y UFRFEN [{54UFREE , BERRAL , FFARAE]
14 RERRK
15 £&d

00 N0 O W

Introduction

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

Neural networks | [Introduction, Simple perceptron]

Neural networks Il [Back propagation]

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

Speech recognition | [Introduction, Speech analysis]

9 Speech recognition Il [HMM, Continuous speech recognition]

10 Image recognition | [Introduction, Character recognition]

11 Image recognition Il [Algorithms]

12 Biometric recognition | [Introduction]

13 Biometric recognition Il [Algorithms and applications]

14 Presentation

15 Summary

O ~NO OO WN -
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EMBE

o/NZ—2 EREICH SR RIS EN

(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
BE  BEARE  BERICEIIERABERBILTHZE .

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
BRIEH , Z1—JIIRYND—U , RAKXREER , TFmm , BEEE, N1 FXNUY U

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

HEF 1T (K

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

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

This course focuses cryptographic algorithms and protocols related to design secure communication systems. This
course consists of two parts : The first part covers the basic theory of cryptography and cryptographic primitives,
especially, encryption schemes, key establishment and signature schemes. In the second part, we provide selected
research-oriented topics and up-to-date cryptographic protocols. Students should be developed the knowledge and
research skills needed for a professional in information security conducting a major research project related to their own
interests.

HRBE /Textbooks
L
No textbook

SEEREEFHEEICIE O) /References ( Available in the library: O )
D. R. Stinson, CRYPTOGRAPHY Theory and Practice (3rd Edition), Chapman & Hall /CRC, 2006.

BB WA /Class schedules and Contents

1 Introduction

Classical Cryptography

Shannon's Theory

Conventional Encryption

Hash Functions

RSA Cryptosystem and Factoring Integers
Public-key Cryptography and Discrete Logarithms
Digital Signatures

9 Pseudo-random Number Generation

10 Identification Schemes

11 Key Distribution

12 Key Agreement

13 Public-key Infrastructure

14 Secret Sharing Schemes

15 Multicast Security and Copyright Protection

RiEFM D A% /Assessment Method
wE702T9 8 100%
Research Project 100%

o ~NOoO O, WN

E§l- BRFZOAAE  /Preparation and Review

REICKTDEMREIE /Preparation for the Class
EFICEAERCEZEBLTTFEETS L .
Students are required to read assigned articles prior to the class.
BiELDEE /Remarks
RERBELAHBRERBRE "BHREF1VT 151 2ZBL TV L ZRRELTREZTS,
Students are expected to have taken a course in cryptography, equivalent to Cryptographic Algorithms and Protocols in
the master course program.
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EMBE

HEF 1T (K

(Advanced 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
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EMBE

OE RIS 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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
RULFAFATEMCBSVWTEELT—NTHD, "RYKNT—VANI—Z27, ZBIEERBU-EBHSENICETZSEZERT. ©
AEASBENICES, NIAFXTATTF—2EE, @ZBERTFE. 712V TILL2ES0EMBILE 28R, EROMEA S2E
T,

This course introduces source coding technologies concerning "network streaming" through theoretical and practical approaches, including
multimedia data structure, color space transformations, filtering, signal decorrelation.

#HRIE [Textbooks
#%(ZBEL n/a

SEEREEEEICIE O) /References ( Available in the library: O )
ENTEDhABMATLAB-BIE hY —IL 7 v U HRE
FATRI)EGNE CG—ARTSHS
ERTESEREBQE F—Att

B¥SHE - WA /Class schedules and Contents
1 BiER
2 BEXEHK

RA XHER

IR AT

FADRILT1ILEZDES

HIST U TANERETTZOTUT4ILR

JPEGR—RAZ A~

KLT&EDCT

9 OV IES

10 HBA/EE RA/N—A1T5

"M 7O 0%%

12 MAPH#EE

13 7OJZ300%%8

14 HREED

15 £

0N Ok~ W

Fundamental abstract
Orthogonal Transforms

Bayes Inference

Frequency Analysis

Review on Digital filters
Gaussian and Laplasian filters
JPEG baseline

KLT and DCT

Programming exercise

10 Conjugate gradient method and Space matrix
11 Programming exercise

12 MAP estimation

13 Programming exercise

14 Final Exercise

15 Review

0N OB WN =

©

a5 3E  /Assessment Method

LR—K 30% /Assignments 30%
RELCHTRRER, ARSME 70%/ Discussion 70%
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- HFIRLE
o@{%m ;E%Eﬁ BHIyER

(Topics in Image Processing)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
7OYZX2JEMATLABE 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
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EMBE

ORRENEER BHRIYER

(Advanced Mobile Communication Systems)

BHER #IE BBiE / Akihiro KAJIWARA / B3RS AT ATER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
"TYABEOERARES LR EOERERICOVTEBLLE  BRERBEHCPEREEZBL TBRHEREROREXHER L EER
BT 3, BREFERBLANPETEFESLETHAVSNTVR INILBUBEXOFDMA ENHH OBERN , BLTUINKRZEAVEZITS BBEL-
rEMEBEBT S,
This class is designed for the student who is already familiar with communication engineering thory in undergraduate course. Prior to
understanding the mobile communication systems, the technical concepts such as probability, communication thory and basic electromagnetics
are reviewed. Next the student understands the mobile communication engineering issues by the emperical seminar and discussions. Also curent
topics of wireless LAN and mobile phones such as CDMA and OFDM technologies can be understood including vehiculat radar technologies."

HBE /Textbooks
N7-5 (N ERS RUHRALEEA
Privately Power-Point presentation materials and technical papers
SEEZREE®EICIE O) /References ( Available in the library: O )
o MBEARN, ARILHAR

TCommunications systems. Morikitashuppan

R¥5TE- WA /Class schedules and Contents
1 BEBEEIITAOME (1 Intorduction to mobile communication systems )
2 #EIRZIEER (2 Mobile radio channels )
3 TyiBEE#M1 (3 Digital communications fundamentals 1)
4 7 I AEEEM2 (4 Digital communications fundamentals 2 )
5 BE\EE1 (5 Mobile communications 1)
6 BE\EE2 (6 Mobile communications 2 )
7 =B E¥E1 (7 Emperical seminar 1)
8 Ek- B2 (8 Emperical seminar2)
9 B EE3 (9 Emperical seminar3)
10 AN IMVILEUEE £ CDMA (10 Spread spectrum & CDMA technologies )
11 BEXAKKZER (OFDM) (11 Orthgonal frequency division multiple technologies )
12 EIEEES R BESHM (12 Short distance High speed communications )
13 BIEOBEBEHM (13 Curent topics ob mobile comunication system )
14 fEIRZ Y ND— O (14 Wireless network technologies )
15 EBEFEE® (15 Exercises and remarks)

RIEMA D 5%  /Assessment Method
EE 30% , LAR—KN 70%

Exercises 30%, reports 70%

Epi- E%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class

NI-FOMNRAEERS KD TBREARL KRRt

Privately Power-Point presentation materials and a text book of "Communications systems. for undergraduate student
BiELDEE /Remarks

BLaifRED "BEHERF) 0B/EHREL TV,

This class is designed for the student familiar with communication engineering theory in graduate course.
BYEEASOXYE— /Message from the Instructor

BIREMEBELETTESYBRERZOFOA!) ORI BIFTCHAEThI ENEZSH , BEBNEEESNZEFET S,

Highly motivated student in wireless radio and communications are welcomed.
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EMBE

ORRENEER BHRIYER

(Advanced Mobile Communication Systems)
F—J— R /Keywords

TIRIINERE , BREE
Degital communications , Wireless communications
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R 2PIRE
ofF MBS 1SR RHLFER

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
BEHRERPASERCEALEREOERICODVTERERD S,
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

1HAE VA, BR

2EHROHKEISH

IARFLNER

4 ZIEAER

5 ¥ i#

6 B ZER

7 ZEXDER

8 LML A DEAL

9 ERER

10 ERZER

1M1 EREROENR

12 HBEERER

13 REEREROER

14 HBEEREROISH

15FED

1 Introduction to finite fields and bases

2 The enumeration of Bases and applications
3 Basics

4 Root finding

5 Factoring polynomials over finite fields
6 Irreducible polynomials

7 Compositions of polynomials

8 Construction of irreducible polynomials
9 Normal bases

10 Characterization of N-Polynomials

11 Construction of normal bases

12 Optimal normal bases

13 Determination of all optimal normal bases
14 Applications

15 Final review

RiEFFM D A% /Assessment Method
L ;R— K / Reports 100%

Ep- BRZEDORNE /Preparation and Review

REICK T BEBEIE /Preparation for the Class
ERCRAERICEZBLTFEETSC &,
Students are required to read the assigned readings prior to the class.
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= BRI A
oIERIBEISH WEI*ER

(Advanced Information and Communication Theory)

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor
BRERPHASEROAREEEOBN EAAN ELANBTELES,
BHRER FEEREECRIAETNDIATLAOGRULICHRNZERICODVWTEET S,
Students are expected to learn bases for fast calculations over finite fields and apply them to their own research field.

F—J— R /Keywords

ARG EE, ZEXORHSE , BiNZER | ERER
Finite field, bases, factoring polynomial, irreducible polynomial, normal bases
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EMBE

oV L S | E5EITSm BHTFER

(Advanced VLSI Signal Analysis)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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

SAREER "IREEBREEMT AP HIHRYE
Goro Suzuki "Linear Circuit Analysis" Kyouritsu Publishing Co.,Ltd

SEEZREE®EICIE O) /References ( Available in the library: O )
L.Pileggi et al. "IC Interconnect Analysis” Kluwer Academic Publisher ISBN1402070756

RESTE- WA  /Class schedules and Contents
1 20FNAFTIVTA
Signal Integrity
2 REFERX YA
How to make state equation
3 REFERX OFEVS
How to use state equation
4 EREEETOER
Basic circuit analysis
5 E5IC &3 ERRBT
Circuit analysis by ifference equation
6 I K B [ 3% fRAT
Circuit analysis by parallel processor
7 Random Walk |Z & % [l 3§ f# 47
8 Model Order Reduction (1) AWE:
AWE method
9 Model Order Reduction (2) Projection Framework’%
Projection Framework method
10 Model Order Reduction (3) Projection Framework:% M i
Advanced Projection Framework method
11 Model Order Reduction (4) Trancated Balanced Realization’%
Trancated Balanced Realization method
12 S5 8HH (1) Delayf# 47
Delay analysis
13 {556 (2) Bus noise fE#T
Bus noise analysis
14 S5 H (3) EiRnoise AT
Power noise analysis
15 £¥&o
Wrap up

RIEME D 5%  /Assessment Method
HARE Final test 100%

Efl- BRFZOAAE /Preparation and Review
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oV LS | E5BEITIEm

(Advanced VLSI Signal Analysis)

REICX T B EBEE /Preparation for the Class
FE2RME- BB 2BMETS 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

59/ 67
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EMBE

ofih ED EHRBILIFR BHT

(Advanced Combinatorial Optimization)

BHER BB EE#/ Yasuhiro TAKASHIMA / B> AT LAITZERE (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
HAEHLERBECEHEOEAMSTHRHHEERIIODVTIHERTS . L, BFORXEN SORFOFELERATCHEEICODVTERTS

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
None

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

B¥:HE - WA /Class schedules and Contents
1HAHE VA
2FEERER
3NPxEZ
4 NP #
5IEGFE , RENFE
6 ISAREY 2 (1)
7TIRARNEY (2
8ISAREY 7 (3)
IBAREY 5 (4)
10 A REY 2 (5)
1M BARNEY T (6)
12 BAREY 2 (7)
13 REY 2 (8)
14 EARNEY 7 (9)
15FED
XISARNEY VTCRBIEOHREEICBETIBRETDS . FMEICOVTRIHBERICERKRTS .

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.

RAESHM D H3%  /Assessment Method

BEAOHV) #H (Contribution) 20%
L 7R— K (Report) 80%
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ofi hEDL BB LR

(Advanced Combinatorial Optimization)

Epi- BE%FBOANAE  /Preparation and Review

BREICX T2 EHEE /Preparation for the Class
TFIAVXLBHREEBLTH L .

You should understand the algorithm theory.

BELEDEE /Remarks

BHENSOAXYE— /Message from the Instructor

HPIME
EHIFER

BUE->TVWHREEOEME DEREERNEEZREZTICHLYMBELCRETHS ABR TR, BHORXA S NEY VZRVERTS .

F—J— R /Keywords
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EMBE

oV LS | YEBERiTIEHm BHIEEY

(Advanced VLSI Physical Design)

BHER K #% / Shigetoshi NAKATAKE / 183> AT AT EHR (19~)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
AERTR. VISIIE (LATUN ) BEICEITZIRLROZMNANL (ERLBRREET ) ZEMIIL T, TITRES ATV 2 BBRE
fiiz, BRWEHER, RUEANBHRANSTAR—RNARIZKNEREL, ThSOBBRIHEMEISAL ERFY —IIBRAROLHOHHE- &
MnBEBEREET S,

In this class, focusing on advanced technologies in VLSI physical (layout) designs, we review technical papers (including
conference papers) and discuss about the proposing technologies for design automation from theoretical and practical
viewpoints. Furthermore, we acquire knowledges to develop VLSI physical design tools.

#HRIE [Textbooks
BERICEAITIER

Documents distributed in class

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

Books introduced in class

LB WA /Class schedules and Contents

1 VLSI¥IEEEETICE T2 REREMOER

2 VLSIEERFTICET 2 2MMIXOBN()

3 VLSIEEHETICE T2 ZMMIDMBN(2)

4 VLSIEEERFHICET 2 ZMmILDBN(3)

5 EMANXOERNEER, FEOLEB (F1XRX—K)

6 ZMANXOERANBEER, FEOLE (F1RX—K)

7 BEY—ILELTORRFEICETZIERE (TIR—KN)
8 VLSIE#RERETICBE T 2 Z MM OMBN(1)

9 VLSIEEﬁux;.ﬂ._Eﬁ?%)%ﬁﬁ K@%Jl(Z)

10 VLSIB#RELETIC BT B E MM OMBN(3)

11 ZiIRXOERNBEERE, FEOLR (F1XR—K)

12 ZMBMXORANEER, FEOLE (FIR—KN)
13 BV —ILELTORBFEICETRER (TI1R—F)
14 VLSIPERRFHCETAREMINTIRE (TI1X—hK)
15 HBER

XWX OMIC DOV T IKBIERICEKTS .

1 Advanced technologies of VLSI physical designs

2 Technical paper reviewing of VLSI placement (1)

3 Technical paper reviewing of VLSI placement (2)

4 Technical paper reviewing of VLSI placement (3)

5 Discussion of technical papers for theoretical aspects

6 Discussion of technical papers for practical aspects

7 Discussion of technical papers for design tools implementation
8 Technical paper reviewing of VLSI routing (1)

9 Technical paper reviewing of VLSI routing (2)

10 Technical paper reviewing of VLSI routing (3)

11 Discussion of technical papers for theoretical aspects

12 Discussion of technical papers for practical aspects

13 Discussion of technical papers for design tools implementation
14 Perspective of VLSI physical designs

15 Conclusions

X Details of technical papers are given in class.
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EMBE

oV LS | YERFTIE® BHTFER

(Advanced VLSI Physical Design)

RIEME D 5%  /Assessment Method

BERNEEESN (FIAR—MNAE) 50%
LAR—N 50%

Contributions to the debate 50%
Report 50%

Efl- BRFZOAAE /Preparation and Review

BEICX T DEHEE  /Preparation for the Class
FHCHSTIBBBECTILIVA L, FBERR. BEHEEOER. XERICHSTHVLSIERFTOEE
discrete structure and algorithms, integrated circuit design, mathematical programming, VLSI physical design

B LEDEE /Remarks
BN EANSELELOIC, SERFLEERFSICESHEICERETD &,

Students must contact to faculty to enroll this class.

HEEANSOXYE— /Message from the Instructor
BEWROVLSHPERF M TR, BRN, TLERANSERY SHABRMIREEATVET, TOEAOERIIROEMAERICEHBET
HBERBZEATHLVERVET,

In advanced technologies of VLSI physical design, novel technologies have been proposed from theoretical and practical
viewpoints. To develop technologies in future needs the both viewpoints.

F—J— R /Keywords
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EMBE

oIEIR L RBEL 45 5m FBT PR

(Advanced Nonlinear Programming)

BHER BT 8L/ Hiroshi MIYASHITA / B8 X7 1 7 T%#

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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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A= =A EMBE
oIERR L B IE (L 45 5 BRIFER

(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
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EMBE

» 4 A ¥ TR
o — U )L B 45 R AT ERH
(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

REDOBE /Course Description

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 EMEHET /L EMATLAB/Simulink> X 1L —> 321
2 HEEEBHETI EMATLAB/SImulink> 21 L—> 322
3 HlEFHET I EMATLAB/SImulink> 2 1L —> 323

4 T HIHEH

5 AFTF )T HEEH
6 7L —F4IHEH

7 ITSHMEH

8 SAERERFE1

9 SAERIEmEE2

10 SAEFRXERES

11 SAEMRXEE4

12 SAER XS5

13 SAEFRXERE6

14 SAEWRXEHET

15 £&H
XSAESREMBOMIC DV TIXBIARICERT S,

Vehicle model and MATLAB/Simulink simulations 1
Vehicle model and MATLAB/Simulink simulations 2
Vehicle model and MATLAB/Simulink simulations 3
Case study on engine control systems

Case study on steering control systems

Case study on braking control systems

Case study on ITS technology

Review 1 of SAE Papers

Review 2 of SAE Papers

10 Review 3 of SAE Papers

11 Review 4 of SAE Papers

12 Review 5 of SAE Papers

13 Review 6 of SAE Papers

14 Review 7 of SAE Papers

15 Conclusion

X Details of Review of SAE Papers are given in class

RAEMD FE  /Assessment Method
LAR—b 50%
BRI&LAKR—N 50%

O~NO O WN =

©

Mid-term paper 50%
Final paper 50%
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(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
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OHIBEX A NOZ U A455Hm BEIYER

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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 mechatronic 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 mechatronic systems

9 Introduction of controllers in mechatronics

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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OHIBEX A NOZ U A%

(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
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L , e rs EFIRE
0T AT LHIBEHEH

(Advanced System Control Theory)

BHER O F2 / Kazumi HORIGUCHI / 88> AT AITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O O O O O

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

REDOBE /Course Description
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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02 AT LHIEIE R4 AR
(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
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oRY NT—OT—FF U F v i waTEws

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

/Year of School Entrance O 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 BEBTEFIL
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]
SE9(3

14 Xy ho—o707 (3) DEE]
15 FE&H

1 Overview

2 Layer Model

3 Physical and Data Link Layers

4 Network Layer 1 [Communication Model]

5 Network Layer 2 [Routing Technology]

6 Network Layer 3 [Communication Protocol]
7 Transport Layer 1 [Communication Model]
8 Transport Layer 2 [Communication Protocol]

9 Application Layer

10 Advanced Network Architecture

11 Advanced Topics

12 Network Programming 1 [Socket API]

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

15 Review
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0% Y ND—O T —FFUF v
(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
BREEHETFELTIHZE .

Study the lecture materials in advance.

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

BYEEASOXYE— /Message from the Instructor
FEZOAVE1I—2%Y ND—U O BEREZEBL  ARIBICEITTERLL .

F—7—R /Keywords
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BRI (BES AT L) .

(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 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
/Year of School Entrance O O O O O
HNRER (%] REMEZ7OLAOD-RA, BENAAZRATLAI—R, BEERIATLAO—A
/Department

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

Students set theme for thesis and conduct research in order to achieve the objective of thier thesis under supervision of academic advisors.

HHBIE [Textbooks
Bl

SEEREEFEEICIE Q) /References ( Available in the library: O )
24U

RESTE- WA  /Class schedules and Contents
ZEOMRRBICISL T, BERET S,
EEHEDHMTEIRABETS BB,
Research plans are determined depending on the research objectives of students.
Study tours are included, if needed.

a5 3E  /Assessment Method
ARDREOWBRME., BAM, HESM, HMAMEZEICEHLTEADENYE

It is important to understand novelty, usefulnessm progressivity, originality, and so on of your reseach.
MREANORVYEH AREROBLRZHREL THMET S,
Approach to Research, Presentations, Defence, and Achievement

Epi- E%FBOANAE  /Preparation and Review

BEICX T2 EHEE /Preparation for the Class

MREBHEOEENE L, BEOEERRORAEZITS,

Search for past researches related to the research objective under supervision of academic advisor
B LDEE /Remarks

MEREOHRE, EAM, B, MAMFIRHALTERAZLIYVE

It is important to understand novelty, usefulnessm progressivity, originality, and so on of your reseach.
BYEEASOXYE— /Message from the Instructor

MEOER. NESWH. BEZTHICERLLLT, BSESOEMEEZEN LT, RENICHET—TICWMYBEATEL L, Understand
backgrounds, objective, and originality of your own research, and actively challenge your research.

F—"— R /Keywords
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