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(Advanced Polymer Chemistry)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONS FURSAIICEITAEE0 (FEMETHICRICHIT28E) 1 . FEER

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

FhES AT SEED IEBR
ROGE - TERR [ @ |SOFHEOYE (LFISHT SFCHEEEEL, TOFRFEERT 2,

e I
[ D | o [ESPRORRERT S0l RERIEL . BRI ITEERT OO R £
Bo =5 R 7
KO B BE O ME A: oriE SN
%1, -|HT HFAIRE 3T BIT HRENIT. Ba—ADAY+25 Loy FEEEAL TS0, BHTHHES R
HBB(EE T0 02 0 LD L, B & EHAE 5 S5 B AENORIEIES 1— 20h ) 15 by I CEEL T EF L,

REDOME /Course Description
FERTR. ERBSLTCREROBS) FOBES RTYHICIOVWTHEIRT S,
AMBOIEABE. ()BHFOLTHE, BRUK, BANE DREERTICL, (2) BHFHERINEORRERR TS LTHE,

This lecture explains an fundamental and advanced polymer syntheses, reactions and properties.

The target of this lecture is as follows.

(1) Understanding about conformation of single chain molecule, solution properties of polymers, and structures and properties of polymers in solid
state.

(2) Understanding about principles of characterizations of single chain molecules and condensed phase.

HRIE /Textbooks
EBELEL
Nothing in particular
SEZEREEFHEEICIE Q) /References ( Available in the library: O )
EBELEL
Nothing in particular

1/ 66
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(Advanced Polymer Chemistry)

BB WA /Class schedules and Contents

1. BOTFHODTRE(N) BRESFICEITZETIL

SR TFHEHO D FREQ) HREEUR

B9 FRBYMEQ) Flory-HugginsE &

B TFABRYEQ)LERTOIYIL, BEE, BKE, HTE

SR FRBEYEGR) BREE

SO FREROBEN) NILIREOED FHOLNY
EOTREROBER) RUY—7 LY ROEAEKE, 7OV IVHERE JZ7NEERAOI VO ##
SO FORBBELIRBE(N) S FORERBE. S TF0FRLEE
9. BN TORBBELEZBER) B TOERBE: HTAER

10. WEREDPFOBEEHE

1. SFFOREME() BEMLEE, IEEFIL

12. BDFO/ENEQR) 59 FHRES KU EF ORI MM

13. HELEZRAVEBEMRT()ARE., XBHEL, PHEFHRILOFRE

14, BELZZAVEBERTQ)S D FAR. /L OBERN

15. HELZZAVLEBERITQ)ES FRER., BEHEOBEFNT

© N OAWN

1 Conformation of single chain molecules(1) Statistical Mechanics of Model Chain Molecules

2 Conformation of single chain molecules(2) Excluded Volume Effect

3 Polymer Solution(1) Flory-Huggins Theory

4 Polymer Solution(2) Chemical Potential, Osmotic Pressure, Vapor Pressure, and Phase Equilibrium

5 Polymer Solution(3) Viscosity

6 Structures of Condensed Phase of Polymers(1) Chain Conformation of a Linear Polymer in Bulk

7 Structures of Condensed Phase of Polymers(2) Miscibility of Polymer Blends, Microphase Separation of Block and Graft Copolymers
8 Crystalline and Amorphous Structures (1) Crystalline Structures and Mechanism of Crystallization

9 Crystalline and Amorphous Structures (2) Amorphous Structures

10 Structures and Properties of Network Polymers

11 Viscoelasticity in Polymers (1) Linear Viscoelastic Properties, Mechanical Model

12 Viscoelasticity in Polymers (2) Linear Viscoelasticity in Polymer Solution and Polymer Solid

13 Structural Characterization with Scattering (1) Priciple of Light Scattering, X-ray scattering, and Neutron Scattering

14 Structural Characterization with Scattering (2) Characterizations of Polymer Solution and Polymer Micelle.

15 Structural Characterization with Scattering (3) Characterizations of Polymer in Condensed Phase and Polymer Micelle.

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

ER- BRZBOANAE  /Preparation and Review

BELEDEE /Remarks

FICHEL
Nothing in particular

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords

1/ 66
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(Advanced Solid State Materials Chemistry)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONS FURSAIICEITAEE0 (FEMETHICRICHIT28E) 1 . FEER

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

RS HE B BE HEEE
S [ o [BRIEEEDC e BB WREEIE D M | B OWRIEETRUBDN AR
P TN T, EHEHHEDIRE Bk DRI A #1557 5,

R 1

BE - Y - IR I | O [EHEERmT 647 = A LbLUTOREERT - BF L <L SHET 5 BENEIHET 5.
L =5 R 0

W 3 : B H ] .
Xc? . f-?f%mgégizﬁxgﬁiﬁéama HO— 20N F 45 Ly TEREEL T RS, AR L

HEREF IO 0-2LAOEL L. BB CFuESAHICEI T RENOMENER - 200 U Fa S Lww T THERL T REEL,

REDOME /Course Description
EHOBELRFEOER, TLTYMEZELEIZRRLEETBELOHEERAEZFILELTERT S, KEBEEBRN TR LB, BHE<D
BHEOMELBEOBRRICOVTHEATS, XBREHEZFELU Y, BHREE. BoN,. BRIELEBFOBERYREZF Y IRT4 X (HH
TH)T2EOOFEERES. HRBETOTHYRFCIWEEORMAEL ., EHOLEN- YENSHEICEASKEERE IR
MIBDEEZTEBRETD, BREL., FASBHEEZTRTV DA OESKOEHELCODVWTHENT S,
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.

HBE /Textbooks
reading materials

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

BB WA /Class schedules and Contents

1 EEARMEZEIC D LV T/ An Introduction to Solid State Materials Chemistry
2 EEoIZo0O#E L <o O/ Micro and Macro structure in Solids
3 MR ORESEBE & IFME/Crystal Structure and Symmetry in Materials
4 #EEMEiE & Z2B B/ Crystal Structure and Space Group

5 @0 IXILF—{tE/ Energy Chemistry of Solids

6 X#REH DEB/ Actual examples of X-ray Diffraction

7 A BEAM/Composite Material Technologies

8 [k D HE#ES AE/Organic Synthesis Method for Solids Preparation

9 X2 7L 0% Preparative Methods of Membrane

10 E& 0 HZK 1 E/ Mechanical Properties of Solids

11 HBFRKEDEE Role of Lattice Defects

12 KR JTEE O S /Application of low dimension solids

13 &3 X v U A0 HA/Application of Ceramics

14 B{=E ko IS A/Application of Superconductors

15 #EH/exercise

RiEFM D A% /Assessment Method
L 7R— N /report 100%

Epl- BRFZOAAE /Preparation and Review

2/ 66
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(Advanced Solid State Materials Chemistry)

B LEDEE /Remarks
&2

calculator

HYENSOXYHE— [Message from the Instructor
BEETIXMEREL THRL L,

Investigate the related articles.

F—J— R /Keywords

2/ 66
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(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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRIESAHICEITEEED HizBE
RO - TTAE I @ WMEOSBENTE MY DIETIEIL. SENOFEEIERT 5.
fae I
B3 - Jiby - F3R il O MEESEENT L O0OMEoOFEEERA. RETRRENEETRT 2BEDEEST .
R - BAL - BBE IV O [ HROEDFIACRRERE L, WEOSEENOERO TR ERRT 2B TR D,

O BHE O ME L DrEE R
1, [HET BPHHRE HEHIHIT AREAIL. Ba—20A %25 by TEEEL TS, DRERBLTHTA
SEIB{EE T b 0 — 2 LD 2. B & RS 5 - BT DA DREIES 1 — 2071 U+ 2 5 Ly T TREIL TL T,

REDOHE /Course Description
VMEOLHBERELE., SESCEEXEZZIDIEONEELRNO—DOTHB, FBETRIHREOHRTE, EXBRICBEITHIHEMIOVWT,
BILAAORBEERRERBEZERY LW, BELPSETOLAETEERTD, k. TXABRICBIZEFONEMERAE EEL., LY
UF—=23arEITS,
BRERBNOELAREEZEBIDLLEIC. BEOEMOSHELICEIZ2BTORMCEITIEMNERERODLEINEFELET D,

Separation and purification of materials are one of the important technologies in the chemical industries. In this lecture,

hydrometallurgical technology and process, especially ion exchange and solvent extraction, are introduced. The review of

the latest literature related to the hydrometallurgy is also given.

Goal of this lecture is to learn principles of hydrometallurgical technologies and to understand latest technologies for advanced hydrometallurgical
processes.

HRIE [Textbooks
BEHICETRT D,
Textbooks are shown in the class.

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

References are shown in the class.

3/ 66
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(Advanced Separation and Purification Engineering)

BB WA /Class schedules and Contents

1. BRXBETOEANHE

AT RBEO B

A TR B

. HEEIEE#E

.OOX NDBE

A A OREEOKREADEA
A FREEDERBEA OB A
CAFTUORBEICETSA L E 11—
9. BERHE OB

10 . EXBRICAVS DA
1. AO0=77F+V2 A&

12. 29 —tKZ—

13 . LERISEBHAA AR E
14 BERBZEOERNBHEAOER
15 . REWMEECEI I NELE1—

oO~NOoO O, WN

. Outline of hydrometallurgical process

. Outline of ion exchange

. lon exchangers

. Solvent impregnated resins

. Chromatographic separation

. Application of ion exchange to water treatment

. Application of ion exchange to hydrometallurgy

. Literature review related to ion exchange

9. Outline of solvent extraction

10. Extractants for hydrometallurgy

11. Slope analysis method

12. Mixer-settler cascade

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

RAESHM D H3E  /Assessment Method
R 60%
XELE1—40%

0N OB WN =

Excersize 60%
Literature review 40%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks

CLEIZOEBABEELTVBENERLL,
Knowledge of chemical engineering is required.

BYEEASOXYE— /Message from the Instructor

F—7— R /Keywords

3/ 66
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(Spectroscopic Analysis)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIRSNS MFUESAHICEITo8E0 FEMETRICHICHITS8E | . FIEEE

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

FRAES A CHITHEEN Elpe =L
KOG - TERR I @ |HFOERERAVICEERTTE ST AT IS T S,
jk;1 i
BE - 3F - &35 m O |MEOFTRTS S OEED SHEREE0SEEEIT 23T ERICHI TS,
Rl - EER - BEE I
HE: o EE O:EE A LrORE PN e
L, ISR SFEESAFICEITHEENIL. Ba -0 UFa5 L7y FEHIL TS0, ol

FERIEF IO 0 -2 MA0FEIL. BB LFRESHHICE T 2ENOEREE - 200 a5 Lvw FTHEL TS,

BENOME /Course Description

XIRETICKDBERTZTOHES, ZHAEOEENRHNOBMAERES, AFEZTREEH S EOEAR L 5 SInternational tables D Fidk 5 & B 4]
25, BIfFOEHRBICHNEE, BEFIEBIIBRXBET—2ZAVEU—RMRILNEICERZ TV T AT EEEHATITV, BRXEBEREL
OV TOEEFEETS.

BEOIEEE

International tablesD FEB D BERZEBHFEL ., DELXTF—XEFATREE LD L,
BARXBEEFTZOHERBICOVWTERTD &,

When beginner analyst start to the structure analysis by X-ray diffraction, select of a space group is the first gateway. At this class, the reading of
International tables used as the foundations of a space group classification is studied first. After touching the theory of diffraction, fitting by the
Rietveld method for actual powder X-rays data will be performed by themselves.

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

HRBE /Textbooks
MEORMEEER SHEZE HIBR

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

ORI RXERAEAT DREE-1) — R AL REAF
FH R FE) R ELTX(E), ARSI LZLXBINARBHE (RH)

4/ 66
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(Spectroscopic Analysis)

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

5EFNFNESR

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

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

BNE=2T 49T

MUNFTAX—=4

15 BT EORED

. Introdaction

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

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

. X-ray diffraction intensity

. Symmetry and a crystal stracture

. Symmetry and a crystal stracture Il

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

13 . Pattern fitting

14. Parameter setting

15 . Analysis procedure

RAESHM D H3E  /Assessment Method
LAR—=NCRYRETMZITS,
MERIZTS TF—RABHERICODVTOLAR—RNET S,

O N OO WN =

©

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

Epl- BEFZOAAE /Preparation and Review

BiEEDEE /Remarks

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

HEENSOXYE— /Message from the Instructor

F—J— R /Keywords

4/ 66
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(Advanced Energetic Chemistry)

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

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

SHES A BT B4 FEEE

O3 - ITAR I & |kl e FICEE BT 5 EF B DI R 55T B,

AL I

e ) il O %§®I$W#—ﬁ®$§%mﬁﬁﬁiél&ﬁT3\ﬁﬁ®ﬁﬁﬁ%ﬁ$?éﬂ%ﬁ-%%x%%mﬁw
AL - AR - BEE I O |(EEOEDHE CEREEEME AL ED S, (ERHSEO IS DEY ST 2EAE D O,
M@ EhE O:FE A priE LRI

%1, -1 29085 A#1IBITREE03. B3 — 20025 Lvy FEEEL TS, i R

HFERIEF IO 0-2LA0FER. BB PRSI SITSRENOMENEE 0 -20N U Fa S Lhvy FTHEL TLES,

BENOME /Course Description
FLLWIRILF BRI ATLZEF ARTZLHICE,. EFBERCZENICHEBIZIXEN &VET, ARETE., BRILFZE TR
1 & TEEM) IChHTREELEY, BEEERUATOESY TY,
- BEEEREVOEREZEMRL, EFOBBIIAZEHHTES,
- BEBEBEELIRILF—FrVTOBRREERL, ERBELENOBREHRATES,

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

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

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

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

O
O

R=2 v JERLE ( KAFIT- GER - RMEE &) LERA
Electrochemical Methods: Fundamentals and Applications, 2nd Edition (Allen J. Bard, Larry R. Faulkner) Wiley

B¥:HHE - WA /Class schedules and Contents

1

0N OB WN

9

10
11
12
13
14
15

HARZ VA guidance
ITRILF—ELEFEHE energy and chemical equilibrium
EfN (EFIXRILF—) OFIfd 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 v TERIGEE reaction driving force and kinetics
AEEFBERIS kinetics of interfacial electron transfer
FFOIRILF—%L, BEBEIZILF— energy levels of molecules, reorganization energy
FEHECIRILF—, N—HAREHM activation-free energy, Marcus theory
MEEE, Y402V Y IRILE X KN)— mass transport, cyclic voltammetry
FERISOHER  surface science of electrode
KIXIF—ZEHE photoenergy conversion
F&®H summary

iERME D A% /Assessment Method

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

ETTR

EEFTDONA /Preparation and Review

5/ 66



EMMA
oI XILF—It2455H RELAT L8N
(Advanced Energetic Chemistry)

B LDEE /Remarks
FEH- BEICHEZVTEEZL,
The students are required to prepare and review the class.
REBRAZBLARILOYBNLZEZBBL VDL,
The students needs knowledge of basic physical chemistry.
BHENSOAXYE— /Message from the Instructor
BER IRLF— REBECELEZLS, (LEEMEOUBHSEHBEOAREZHSAICLTELL,
Be interested in the issues of resources, energy, and environment and clarify the essence of the issues from
the viewpoint of chemical engineer.
F—"— R /Keywords
LZFE, EBBN. EFED. EHALIRILF—, XIRILF—XH

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

5/ 66
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(Advanced Reaction Design and Engineering)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

/Department

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

/ Competence Defined in

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

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

ICERC

FAES A ST DRE FhERE
KO3 - IERE I @& [{LPRICOEHE CRE DO RIGERETI ST 2 S B SAEEIZIEL . BET & oD SEStOFEEIERT %,
HRE
B . M - =0 o RIS EiT2 1SRV RL Y SRREDHFE R 2L, AL OORETFEERIEN 2B EENEE

Rl - EER - BBE

=| 8 |=

G |zxILF— - BERRE. SREOFESARICHL T, RIEEEsTCHMUL TF 70— 74 28R 2.

HO:ECRE O:ME A eriE

I,

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

RIsRsT T

HBEEE O ER 0 2L, BHE SRR B3I CHI T RN OMENES 1— 20N Y F 25 Ly I TRREL T4 R,

BENOME /Course Description
CLENSLCMEIZNAEZEBRID LR, HORBTHI AR K- £F BEVOIFSROCAYOVNEBTHRDIXILF— FHEbE
ALEORBIISHRRFOREENZEMBID LTEEILLE2T<D, FERTR. REFANOBIL SOESHZEP 7OARZFIC2VWTL
EFBIPMZEIZOREICEIVTHERT S,
ABEREREUT, LFZERE L TREBBICHKEN RENREISHVEDDLSICBZLZREREFELET S,

The essences of chemistry and chemical engineering lead to any advanced technologies for environmental protection at outlet of social system in
atmosphere, water, land and waste; eco-friendly engineering and design for energy, petrochemical and chemistry. In this class, synthesis methods
and reaction designs for construction of eco-friendly processes will be shown on the basis of chemistry and chemical engineering.

The objective in this class is to learn knowledge on the basis of chemistry and chemical engineering in a variety of fields for dealing with
environmental issues.

HHRIE [Textbooks
BFICHL
Not designated

SEEREEEEICIE O) /References ( Available in the library: O )
BFICHL
Not designated

RESHE - WA /Class schedules and Contents

1.

® N Ok WN

9

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

HAHA >R  guidance
By unit
IXILF—- BIRM energy & resources
KMEBEE (1) /4A> hydration and dissolution (1)
KMEBRE (2 )/M4F1LEY  hydration and dissolution (2)
KMEBMR (3 ) /MR hydration and dissolution (3)
%KX (1) presentation (1)
R&K (2) presentation (2)
W& & BiE adsorption and desorption
A4 A ion exchange
JV)—2 2 AN —  green chemistry
REBEFAMAERM  catalysis technology
REFANESF /RT7—MRUEAF AN zeolite
& (3 ) presentation (3)
3%k ( 4 ) presentation (4)

BAEFTM DA% /Assessment Method
&K /presentation 100% O A % & T/including Q&A

ETTR

EEFTDONA /Preparation and Review
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EnLE P A,
O&F\C‘nln-l_l:ﬁ ~ A
(Advanced Reaction Design and Engineering)

BELDEE /Remarks
FREICELTEF— A2 RBEEBFOCL
Prepare to knowledge for lecture item
HYELASOXYE— [Message from the Instructor
MNEERECRBHICSMID L
Try to discuss

F—J— R /Keywords

6/ 66
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¥rIRE
oAtFEF oI 455R RIS AT LAEH

(Advanced Kinetics and Reaction Engineering)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS MPARSAHICHIT5E0 (FEWETRICEISHTSEESD | FEER

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

RS A THI1T B FzEE

I 0% 7 0 & A ORI B LR R, e, RS Y OSSN - i i58T
038 - TERR I @ z

R i

[ — I |o égﬂggiﬁﬁg?migwﬁﬁmi%m@wimxgﬁﬁa\%ﬁ@ﬁm%mﬂmm%%b\ﬁmﬁa
- v | o [BROESHACERAREI AT BLPRISIL . RGHE. RLREOE 57 J0-FL. 580
e R HRT — v I<AY BEREE .

%O B R O:RE A e TR

%1, 1-ICHET 2S5 HIBIT 2801, Ba—20hU+25 hvy JEREIL TS, LR

HEREF 7020 -2 LAOFER. BB EPESAHI TSI TAREhOMENFE I - 200 U F 2T v FTHEEL T RS,

RENOPE /Course Description
COREDEEZEHERUTOESY ET S,
1TEERBREERISEBOERIC OV TR ZEY, BECOMRTEEICEFETEDLSIZTS,
QRIGEE, RISEBOENSALEESOMRERRLEVEWICTARAAYS 3T,

The objectives of this class is :

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

#HBIE [Textbooks
1K= WL (T)

2.5 L VAR L=
SZEREEFEICE O) [References ( Available in the library: O )
FICEELEW Nothing specified
RESTE- WA  /Class schedules and Contents
1HAR A BA Guidance & Introduction
2 RISEERR (1) [EER] Theory of reaction kinetics (1)  [Rate equation]
IRBEEERER (2) [1RRBEER] Theory of reaction kinetics (2) [First order kinetics]
4 RISEEEHR 3) [24ARSEER] Theory of reaction kinetics (3)  [Second order kinetics]
5 RIGEEREM® (4) [FLZDUAR] Theory of reaction kinetics (4)  [Arrhenius equation]
6 RISHEER (1) [ERIS] Theory of reaction mechanism (1) [Elementary reaction]
7 RIGHERR 2) [EFREEM] Theory of reaction mechanism (2) [Steady state approximation]
8 RISHEEMR (3) [EHEKIS] Theory of reaction mechanism (3) [Chain reaction]
I RISHEER 4) [EBRREER] Theory of reaction mechanism (4) [Transition state theory]
10 REEHR() [RERER] Theory of adsorptiom (1) [Adsorption phanomenon]
1 IRFEHREC) [REHE] Theory of adsorptiom (2) [Adsorption mechanism]
12 REERB) [L-HE#EBOEE] Theory of adsorptiom (3) [Langmuir-Hinshelwood rate equation]
13 H&RL(1) Presentation (1)
14 HER2(2) Presentation (2)
15 REH Discussion

BAEFTM D 5% /Assessment Method
RRAB(40%). BERISE(A0%). LR—K(20%) Presentation(40%), Communication(40%), Contents(20%)

Ep- BRZFEDORNE /Preparation and Review
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¥rIRE
oAtFEF oI 455R RIS AT LAEH

(Advanced Kinetics and Reaction Engineering)

B LEDEE /Remarks
HEOMET—NICODVTIRBEE, REHEBOBEDY SV ODVWTEELTHL L,

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

BHENSOAXYE— /Message from the Instructor

F—J— R /Keywords

7/ 66
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07 I:It7\n2n S %H% RESATLAER

(Advanced Process Design)

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

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONS FURSAIICEITAEE0 (FEMETHICRICHIT28E) 1 . FEER

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

FRHES A THIT BAE HEEE
£ - AR I ® [{(EPEE70ER EH8 70 ERIMT 2E0EEET 3,
HaE I
B . H - =30 I o HFEVATLTEARIS IO o 70 A0{Ey ORBES S L UEET 2 2 & THEL SRS E1E
i 5. BREEEAL T BT NEIEET 5.
L - =ah RO ]
HE: W< BhE O:MhE A pOME IOt R
# 1, 1 ICHIET ARG AHICBITAENIE. BO-R0NUF25 L7y TEREEL TR, aa

RER(EF 7O 0-ALAOFEEL. BB EFESAHICEITAEN0OMENER - 20N U+ a5 Lv o TTHEIL T{ RS,

REDOME /Course Description
CERSPEYRBEAVEYELEETOCRAR, RETOEAESBEBRT7OCRAICKBEN, EFTO0LAOENRLELIATETOELAD
BYBEAEDENEETH D, HIC. EEVORISEETPEAERNA SOIBBERTOLAR., 7O0LALEOIARND2 / 3AEESED
 OBERRMOBYSBREZRECAEETOCLAORAILEES AXELRD, FEBRETR., LERBEEYRSTOLABZ SIS BHER
TOLAOEEEREFEBLICSHASPHLOVT, ZTOXRIZRATHIRT S,

HEARBUTOERYTTY,
- RISBORETECODVWTEREL, SHETEDLSICK S,
DEERBORTELCOVTERL, SATEDLSICES,

For production with chemical reactor and bio-reactor, The combination of each chemical processes is mostly important,
together with optimization of reaction process and separation processes. Since the cost of the total separation processes
are occupied 2/3 in whole production processes, the choices of optimal separation processes as well as their efficiency
improvement are the most important key factors. In this lecture, the overview of reaction and separation processes is
mentioned, together with elemental technologies and their application fields.

Goals are as follows:
+ Understanding of the design methods of reactors
- Understanding of the design methods of separation unit operations

HRIE [Textbooks
(I L /NA.

SEEZREE®EICIE O) /References ( Available in the library: O )
BEPICEEMRN TS, / Appropriate materials are introduced during a lecture.

8/ 66



° SNLEl 24 =4,
o7 Ot A= 45
(Advanced Process Design)

BB WA /Class schedules and Contents

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

i@ R 588 / Continuous reactor

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

& 53 & / Membrane separation

H#H / Extraction

#Z % / Distillation

9 ©Y0OX K%Y Z7 14—/ Chromatography

10 &#f / Crystallization

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

15 £& & /Summary

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

oO~NOoO O, WN

Epi- E%ZBOANAE  /Preparation and Review

Bi&LDEE /Remarks

$FICHEL INA
BREEENBEOTVNERABL TS,
The materials are hand out by printed matters.

HUELASOXYE— [Message from the Instructor

EMBE
RRSATLAER

ENELEETOCAEZBEITZ LHICE., BUERB7OCAETBTOCLAORRERIC, HHELEOHKBELIBETHD. SEELD
EtT24EETOCAORHERTICTRTERHEMEEBZ>TELL,

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—"— R /Keywords

7Ot ARKE. BigE. RISEBE. 28R4/ Process design, Unit operation, Reaction engineering, Separation engineering

8/ 66
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(Advanced Applied Catalysis)

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

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS MPARSAHICHIT5E0 (FEWETRICEISHTSEESD | FEER

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

FRHES HEICHITAEE Epe=fe
5058 - TRAR 1 o [DIBER - BHEFERICOITARROTME IO LAITDN T, AL S NAMIES L URIERIEI T 2L T
i + DESEISIET B L RD, TOIOEA0OEEFIFNT S,
HhE I
EpTp——— I o [BERE AT AEEORNONMERA. RGOFEEERT 2o 417, TORIOES  FEHTOL
= TEAOEREHDEEHESITFT2.
T — - o (ARSI Y BRBORMONEE. MOFPENBE T 24 3 IRET 5L MOFEOREEM
SRS ¥, TORTCOLTER - #RTETDLEERL D,

HE: A PAE ORE A PrRE FoEIRBIE T ES
# 1, DI-ICHEd 2FAESAHICHIT 28N, Ba-200h U F 156w TEHEEIL TS, - TR
HEIE(EF 7O 02 LA0REIL. BB SRS AR ICH T 2REhOMEMEE - 200 U F 25 v FTHEEL TS,

RENOPE /Course Description

BRABZEIETOCLATEERREZE>TLVBIMBECOVTEY, T0FHEICOVWTERTD, ARNELFIXTOLATOMEDKE
 IREMBERISEERL, ThICEITIRIBERNERACBEILSLBDICLEZERET 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.

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

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
#(ZHEE L %5 LV /Not designated

BB WA /Class schedules and Contents

1 AAF VR, g & {3 T #/Guidance

UZv*2Y -RRE- 7O1RA - /Cracking -reactions* process-
U9Zv*2J - i - /Cracking -catalysts-

V7#—32>% -RIb- 7’O1XA - /Reforming -reactions* process-
D7#—32>%7 - fif - /Reforming -catalysts-

KEEFE - RIE- 77O+ A - /Hydrodesulfurization -reactions- process-
KEILBEBR - A% - /Hydrodesulfurization -catalysts-

T O o AEE 7 O+ A/Other catalytic processes

9 H&X. B&UEF 1/Presentations and discussion 1

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

11 HR., BKRUVEFH 3 /Presentations and discussion 3

12 RE, BKRUFIFH 4 /Presentations and discussion 4

13 &K, B K5I 5/Presentations and discussion 5

14 3K, BKRUVEIFH 6 /Presentations and discussion 6

15 F & ®H/Summary

RAETMD FE  /Assessment Method

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

E§l- BRFZOAAE  /Preparation and Review

O~NOoO O WN

9/ 66



TN ~ ®MNA
o > PR A T 22455 RS 27 1%

(Advanced Applied Catalysis)

B LEDEE /Remarks

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

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

Constructive participation is highly expected.

F—7—R /Keywords

9/ 66



EMRAE
oSLmM Bl AT L4EFR BB AT AER

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

/Year of School Entrance O O

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

ERTIFONS FURSAIICEITAEE0 (FEMETHICRICHIT28E) 1 . FEER

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

FES HE o511 DA 26
5158 - IR I | @ [EmeiRiOmest. M- BEIE. + - v O ONTH T A5 I5ET 5.
R T
[ 1| o [5] BTl oML SURSERRE SN, SROTE OPEEERT 5608
Bl Ea - RE v
K@ R O:ME L COME a7 = L g
%1, 1 ICHET HREE A BT HE0IT. BO—20NUF25 Lvy TEREL TS, FIRPH AT L FER

HEREF IO 0-2LAOEL L. BB CFuESAHICEI T RENOMENER - 200 U Fa S Lww T THERL T REEL,

REDOME /Course Description
FIBMBOREPHERICINVBLZOEFERERESEDL>TVS, fIZA., T /70 /O00—NA AT 0 /O —BENETTOMREK
MOBBEEHIHHLVEMOESHFELL, BHRERG. IXILF— BE EESEOZFHICREZRELTVS. AERXOIEBER. &
FEEENATVBREMBICOVWT, TOBUERPBEN D FELREFLARILTEDLSICRRTEDON, TLTOBERTICEDLS B
MAEDNTVEIDONZEMID_EILHD, FBREFITNICOVTHH TS,

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

technologies like nanotechnology and biotechnology, which have changed the basis of the conventional material

technology, have influenced a lot of fields such as telecommunication, energy, environment, and medical. This lecture has a goal to understand
recent topics regarding advanced materials, including characteristics and functions at atomic or molecular levels and their structural accessment.

HRIE [Textbooks
BILEERY, BROTEERE/RNTT S,
Special textbooks are not used. Instead, materials for the lecture are distributed when they are needed.
SEEREEREICE O) [References ( Available in the library: O )
BERPICEERN TS,

Properly introduced when they are needed.
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EMBE

ORI B AT LtEEm RES A5 LEH
(Advanced Materials Systems II)

BB WA /Class schedules and Contents
1 REMRS AT LOER
2 MEMEEOBRRERE
3 LiEMEeR? (REREK: 2TRR)
4 EmMBORES
5 SWmMBOSE: KEE CHEE
6 LZWMMBOIEESMY . 5 FRE (FERK B9 TFLE)
7 kmMEOLEEEN  BoFLFE
8 HEOELY
9 SWmMBON  REIW (FEREK  BECHEE)
10 EWmMPDH : F/8E
11 SSimAr R - #as
12 LmAPRIEE . B (FRERRK . 2 FERELE)
13 ERRMBOISA : 2 F1EHR
14 ZiEHEOIGA  FRLE
15 F&o

Introduction of the class

Current status and future of materials chemistry

What are advanced materials? (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)

10 Analysis of advanced materials: Nanostructure

11 Evaluation of advanced materials: Functions

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

14 Application of advanced materials: Information processing

15 Summary

RAESHM D H3E  /Assessment Method

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

O N OO WN =

©

EH- ERFEBEOHAZAR /Preparation and Review

B LEDEE /Remarks
RNERERLSFEVE T, YBAFAEPRREERERHICAYET,

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

SEM, TEM, SPM, XPSZ EDEHmDMEMOBHZHVET, BERISHIE, 2ME I ICTEYEBRRITS &,
The analytical equipments such as SEM, TEM, SPM and XPS will be outlined. It is recommended to confirm them at the
instrumental center.

BYEEASOXYE— /Message from the Instructor
MULMBORRPHERLICE, BUEAMBRTEOIXRNIVETT, D2 FREFCEIKHBHERPTOFUSEZOERER S ENFREE
DEWVTT,
The aim of this class is to learn the basis of design and analysis methods of nanomaterials in the molecular level.

F—J— R /Keywords

SR, MROSEE S, DRI
Aadvanced materials, Classification and characteristics of materials, Analytical techniques

10/ 66
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REMF7O0AESES RS AT LB

(Special Lectures on Chemical Processing for the Environment)

BHER oOd—AR., ZE&HM (FHEMAE ), RFEH (SHHBZ)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIRSNS MFUESAHICEITo8E0 FEMETRICHICHITS8E | . FIEEE

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

SRS B ECh 1 AEE SEEE
5008 - 1998 I | ©® [(EEmmeitE o0 e T 28 B, B EiEas 5.
TR T
@z - 2 - wE I | O [(E¥700a#8te a t CoB iRl Mt o T AEmmiEd 4,
Bl = B 0
D ] e : 3 .
X?,?iﬁﬁmgéﬁﬁﬁﬁﬁgﬁiﬁé%ﬁm\EJ—R@EU#:Ethj%ﬁﬁbT<E8MO FRIEF 0 P ARRRS

HBEEE IO 20— 2LAOPER, BB ERHES A5 BT BB EE - 20 U F 25 Ly J TR T4 R EL .

BENOME /Course Description

LERSPZ7OCLAICET2EMANER2N,. BARORMNMEZAZEE2ENETS, AI—ABEIREESAERYBHT—V % 2 D%
EL., TOFHTOEFRERDL SHAEMETEESB TS,

This lecture aims to learn advanced science and engineering in chemistry and chemical processing.
HBE /Textbooks
#FICEUINA.

SEEREEREICIE O) [References ( Available in the library: O )
2R L/NA.

EEITE - WA /Class schedules and Contents

1

©O~NOoO O~ WDN

9

10
11
12
13
14
15

HA4HA A (O—AK)/Guidance

BEZE80 #F 1 &EME I/ Lecture by Invited Lecturer 1 1 Advanced Materials

FEHEAO EhEZE 1 TEMBIZ Intensive Lecture 1 1 Advanced Materials

FEHBEMO HEPBER 2 LEMBIZ/ Intensive Lecture 1 2 Advanced Materials

FHEHBEHO HPER 3 LEMBIZ Intensive Lecture 1 3 Advanced Materials

BEHEO® BE 2 LEHMB IS Lecture by Invited Lecturer 1 2 Advanced Materials

EE- REOD/ Exercise 1

HBE#HE@ #Zx 1 £W{FE7OEAIE Lecture by Invited Lecturer 2 1 Advanced Chemical Processing
FEHEMO HHHEZE 1 LR{FET7OEAIZ Intensive Lecture 2 1 Advanced Chemical Processing
FEHBEMO EHESE 2 L7 O AT Intensive Lecture 2 2 Advanced Chemical Processing
IFEEHBEMHO HHEER 3 ERFEITOEAIE Intensive Lecture 2 3 Advanced Chemical Processing
BE#E80 #E 2 £W{t¥7OtEAIZ Lecture by Invited Lecturer 2 2 Advanced Chemical Processing
Y- REQ/ Exercise 2
L 7R— N {ERK/ Report Preparation
F & &/ Summary

RIEFHE D HE  /Assessment Method
BEANOEEH 2S00 50%
FE- LAR—bN 50%
Active participation to the class 50%

Report 50%
Ep- BRZEDORNE /Preparation and Review

BELDEE /Remarks
45(Z 7% L/ Nothing
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RENMZETOELARHRER

(Special Lectures on Chemical Processing for the Environment)

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

F—J— R /Keywords

11/ 66
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EMRE
ORI T 2455 mas 27 A8

(Advanced Environmental Materials Engineering)

HEER #£2 IF=/Masami SHIOZAWA / SEEENEE

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

SRS PE 51T AR H2EE
S0l - TR B T L
. 1| o [EROLCATEEER TR RN o TOR WA RS, NN b LT

e B

FERFTE i
RAL - AL - A N | © |[RAmOBEt O EROELE FE5.
"G BEE O ME A TrWE e e
% 1, 1M AR5 B4 BT BEEAIE. BO— DN+ 5 Lvy IEREL TS, RPN IR
SERE) 7L 3T Ao — 2 LA L, BHE SRS BE BT B A OREEE 0 — 2D h U+ 25 hv ey I TR TS R,

BENOME /Course Description
SEME., B2 FME. REZRME., SEEEMHELEE, AELZAOBREZE LS L TELEIEMBE. REA. ToRE, A, BREOR
Rz2EU TAEPHKRETCORERNBFORRELZ >TVWT, FICKEBAODZHEAZIRERLEOIREBZEFREE LS ICRABLEZENHS

REBVYDIOIHB,
CITR,. REARZEBHTS. $2VEHENICREZUEIIMBELEZTOTOLAOEMCOVT, TERETEHMOBEREBNL.

HBDVRIBFELTES S,

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.

HBE /Textbooks
TOUNEEEERAT S,
Papers will be distributed in class.
SEEREEEEICIE O) /References ( Available in the library: O )

PBEIZIUTHEN TS,
Texts will be introduced by the lecturer if necessary.
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(Advanced Environmental Materials Engineering)

BB WA /Class schedules and Contents
1TREEMBPO [FVIVFT—23V]
2RBEMBO [RELHS EEM]
IRBFEMBG® [LCAZ 1]
4ARBICEEBL EMBERFTO [(#MEHOoIIIXTUTILE]
S5REBICEEL MBEFTO [£BEMHE]
CIREICEEBL EMBREFTO [E2TF#HE]
7f—i‘“t-_@_['.f§b7;7fj#4n1n (%%Mﬂ]
SIREICEEL EMBERFTO M)
OREICEEBL EMBEFTO [Tofsrs]

10 REBAARMBO [B=S
1M1 REBANARMBO [E#E]
12 REBAMARMBE [IEA]

13 THERF
14 TIHERF
1B5FED
1 Environment and Materials 1  (Orientation)
2 Environment and Materials 2 (Environment and social Care and related Laws)
3 Environment and Materials 3 (LCA)
4 Design for Materials considering Environment 1  (Basic Concept)
5 Design for Materials considering Environment 2 (Metals)
6 Design for Materials considering Environment 3  (Polymers)
7 Design for Materials considering Environment 4  (Inorganics)
8 Design for Materials considering Environment 5 (Fibers)
(

9 Design for Materials considering Environment 6 (Miscellaneous)
10 Future Materials Harmonized with Environment 1  (Background)

11 Future Materials Harmonized with Environment 2  (Basic research)
12 Future Materials Harmonized with Environment 3  (Application)

13 Factory Tour

14 Factory Tour

15 Summary

REFME DAL /Assessment Method
REFAELR—bH 75%
THERFELR—N 25%

Report of Research 75%
Report of Factory Tour 25%

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks

BE. ERET %

Appropriately directed by lecturer.

AHHF, HIKFETRRCECRRERREICNOL TRERYEMFIRICERLTVS0OT, EMELEZAVEETLEEIXEBRERYE
LRV BRFOEMEBROBEZBL TEBRZROTIEL L,

Review with appropriate text and search for recent technologies are required to understand this lecture.

HEENSOXYE— /Message from the Instructor
BYJSHEHE, €8, 59 F. SEEEMR. KRERXMAT, SAPFEILIMOZIA, IXRILF— ER. T REE SEIXLZES
FIChiET, RERAERF. T YORERRORRELEIC, 8. LR—FEZEROSARELET., THRZR. RE, MBecLSF
—J—RTHEHYERZEEROET, 2HRIFTEHTIBERYET,

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

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

F—J— R /Keywords

12/ 66



OIRBISEEEZ KR

(Advanced Ecological and Environmental Physiology)

BYEER

/Instructor

RIEFIR

/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

EMBE

REDATLAER
SAE  EH/ Tomonori KAWANO / IREBAE G TR (19~ )
28 {1 5 138 RERRE B A
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

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

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

ERTIFONDS MPARSAHICHIT5E0 (FEWETRICEISHTSEESD | FEER

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

/ Competence Defined in

SRS 3BT AR HEoE
— BRI RS O G PO ERL T BRI AN OERE. . B, ERR05E
05 - TERR I ® |&h 2R 5,
. L | o B0 IT — AN 2D SRS B AT € o ) AT AR E L. ST 5
hE BREIEET B,
FERFT = T
L o v | o PRI E 2 D ADSHD SRR T E R TR YR SPA IR B SORS
SRS Fo T ORMRAERNICRS L TE A E S IS8T B,
G BBE O ME L nTEE I
1, 1~ CHIST A2AHE5 BB 2812, Ba—205 U +25 A7y TEHERL TS, WRCT LR

R A AL AT LR LAOFER. BB EFESAHICBITSREhOMENFEE I - 200 VT2 T L7y FTHEIL TLRE S,

RENOPE /Course Description

ERADEHTOFRBEOAEZENL. T UTEY. BEN. REEMFATIRESEOXANZXLZERT D, BILENFEBRARICE T2EH
NHZVEHFRENSREZDES LORETREZOABNBREZLICN L TRITEENDERSS LCERRTORBEEYBAOMEERICD

WTERTZEZIEBRETS,

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.

#HHKIE [Textbooks

EE&ZL

N.A.

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

Appropriate materials are introduced.
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OIRBISEEEZ KR

(Advanced Ecological and Environmental Physiology)

BB WA /Class schedules and Contents

1 EYORESE (1> OXY>aY)

2 WEYOEER

3 WEYPOLEEF

4 REEYZERE (1) [£82H]

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

9 fERRMESREE (2) [AfHEE]

10 BEFRREHE

11 ACHHE

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

1 Plants and microorganisms (an introduction)

2 Plant Eco-Physiology (1)  [Physiological back-ground]

3 Plant Eco-Physiology (2)  [Ecological back-ground]

4 Protozoa and Environment (1) [Environmental factors affecting the microflora]
5 Protozoa and Environment (2)  [Ecotoxicity assays]

6 Plants and infectious microbes (1)  [Biological back-ground]

7 Plants and infectious microbes (2)  [Protection of plants]

8 Cellular signaling (1)  [Mechanism]

9 Cellular signaling (2)  [Control]

10 Controls in gene expression

11 Metabolic regulations

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

RAESHM D H3E  /Assessment Method
L R—K50%
FRERKS50%

Reports50%
Oral presentation50%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks

EMBE
RRSATLAER

BHEEG, EYPLEEE, REEYE. BREE, ARABSCE. EEFRESME. AHFAESOSFICEBL VWS ZENERL V. FER

T, FEELCREFBTOBRETVET., &, BXRFETOREEZRLEIZZLEILEHIREORFETOREZRLET,

Students are encouraged to bring about hot discussion based on the uptodate knowledges. Upon request, lecture will be given in English. Even to

Japanese students, some tasks will be given in English.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords

13/ 66



EMBE

of A YN BEF A BES AT LEH

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

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRIESAHICEITEEED HizBE
RO - TTAE I @ |MEHOHF e SR S DLW TR E RS,
frRE I O |MEMOREESRFHC DL TIRED TEX D,
B - Jiby - R3R il
R - BAL - BBE IV @ |[MEWERICHAT SFHRREESTE S,

MO ME O:BE A prolgE N T
# I, I-Iowied 2R At CaIT58E012. Ba-—20hUF a5 L FREEL TSy, ERRLL
HEE A AT LAO-ALAOEEIL. BB - F RS AHICHITARENOMENFE - ADh ) FaS Ly TTHERL T4 S0,

REDOHE /Course Description

HENRFHL LA SRBRGEECIHAEATELY, BFCHSFAINAAT IV /O —02FERKEICKY, BEYOBEFRR BRI,

FILREZIEPREMMESZXABRERSYBEEIFICSVTUSHAETATVWS, FLHENIESESHEYI FETELRVBRREICEELL

HBLTVWD, COLDBEBHREMENOMBERTFATDICENEERNSEENTHY ., FERXRTREMEYNORL BEELC OV TERERD
. BEVMEXORKRERLETDREIEES,

KUEEEHMT@J@"JTﬁ)éo

- WEYOBERFICOVTRRENTES,

- BEYOMEYMEICEL TEBNFTE S,

- MEYMEXEICBETIHIRBEN TES,

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

To be able to outline the three topics shown below.

- Establishment of novel culture method

- Factors affecting microbial growth and function

- Future prospect of microorganism industry

HHKIE [Textbooks
7% L/ None

SEEREEFEEICIE Q) /References ( Available in the library: O )
Michael Madigan, John Martinko, David Stahl, David Clark, Brock Biology of Microorganisms (13th Edition), PEARSON Education, Inc., ISBN: 978-

0-321-73551-5, 2012
Jacquelyn G. Black, Microbiology (8th Edition), JOHN WILEY & SONS, INC., ISBN: 978-0-470-64621-2, 2013
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OB M AL R o

(Advanced Functional Microbiology)

BB WA /Class schedules and Contents

CREBTRO [#¥4EE] / Fermentation Technology | [Pure Culture]
. REBIZ0 [BEAI1EE] / Fermentation Technology Il [Co-culture]
. REBIZ0O [#E1EkEt] / Fermentation Technology Il [Cultural Medial
CREBETHO [#585%5] / Fermentation Technology IV [Cultural Methods]
CEREMENMZO [E£EMBER] / Microbial Ecology | [Nitrogen Cycle]
CEREMEYE [V ER] / Microbial Ecology Il [Phosphorus Methods]
CEREMEYREO [BEMR] / Microbial Ecology Il [Sulfer Cycle]
CEREMEMZEO [$XEIR] / Microbial Ecology IV [lron Cycle]
ERMENFEG [REMBER] / Microbial Ecology V [Carbon Cycle]
CREHEYWED INAALXF 1« IT—>3># ] /Environmental Microbiologyl [Bioremediation]
CREMENRO INAAA—T X FT—23>] [ Environmental Microbiologyll  [Bioaugmentation]
CRIEMEYES INAMFAT4Z1L—>32] [Environmental Microbiologylll  [Biostimulation]
CREMENEO [774 ML XF 1 I—>3>] /Environmental MicrobiologylV [phytoremediation]
. BREYEZ DN KRB E/ Future Prospect of Microorganism Industry
. & &/ Final review

A A A A DO N U DN WN 2

U'IA(A)I\J—\O-

RIEME D 5%  /Assessment Method

&1 B&/ Examination : 80%
R/ Report 1 10%
¥ KEE/ Class Participation :  10%

ER- BRZBOANAE  /Preparation and Review

B LDEE /Remarks

7% L/ None

BETCRBLEVARZRY LF21-0, EAEEZAVTEEIDCEILLNEBREESITROTELL,

Students are requested to more understand by references. References are introduced during class.
HUELASOXYE— [Message from the Instructor

FBRICHEVT, HEYORLZBHBECODVTERERD, BEVEXORREZRETRREIEE>TRELL,

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

14/ 66
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EMBE

oYY IR 45 RES AT LAEH

(Advanced Biophysics)

HYER BH B/ Kazuo SAKURAI / BREBR WA FR

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRIESAHICEITEEED HizBE
RO - TTAE I @ |TUMIEFEIEREL . B P HREEIEST A,
frRE I O |EYEREROER - TOEF ISR ESICIT S,
B - Jiby - R3R il
R - BAL - BBE IV @ |EHHRERO RO R L EE S,

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

S

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

REDOHE /Course Description

EYYEOBATE, RAXZAVEXRNBEECEREZHTT, TOERERN SEBOT—BENETERR TS, £, BENREDOY

—J)LE L ThOMathematicalc L TE BB 2 BT,

HEBRBUTOEHY)THS,
CEUNVEOBRBRYEICHIISXETARSHIEROEREZERT D,
*ESTRESEBTNITERLSICRSD,

Among the field of biophysics, | will focus on the structural analysis of biopolymers with small angle X-ray scattering.
The course will cover from the basics of scattering to the data analysis. As an analytical program, | will use Mathematica.

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

HHKIE [Textbooks
B4 71 > N / Print Distribution

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
4%(Z 7% U/ Print Distribution if necessary
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o VYN R

(Advanced Biophysics)

BB WA /Class schedules and Contents

O N OO WN =

9

10
11
12
13
14
15

HELBARE R

7-0I&%# | [E#iE]
7—UI&%% 1 [SA]
7= IZH

AL OERL

PEREL
REBRYED S OBE
RS & BEL

a0 i B €=-207) |

Fo@EN 1 [ERRE]
F—@ 1 SA]
EE
EBIN
BB
LD

What is the Scattering

Fourier Series | [Basic edition]

Fourier Series Il [Application]

Fourier Transform

Formulation of Scattering

Small-angle Scattering

Scattering from Spherical and Rod-like Objects

Synchrotron Radiation and Scattering

Data Analysis |  [Case example]

Data Analysis Il [Basic edition]

Data Analysis Il [Application]
Exercise |

Exercise Il

Exercise Il

Summary

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

Repoet 50%
Exercises 50%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks
FE- B2 +51T75CL

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

BHEASOXAY -

F—7—R /Keywords

/Message from the Instructor

15/ 66

EMBE
RRSATLAER



SHE &5

(Advanced Computational Chemistry)

EMBE
RRSATLAER

A
/Class

2011

2012

2013 | 2014

(ONNO)

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

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B
/Year /Credits /Semester /Class Format
NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
/Year of School Entrance

HRER

/Department

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in

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

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

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ FHECFODTFEERT 200 CoB2UEF R (EHEFICE I BRI S Fi85T 5,
frRE I O |RF|EVSSTR{EE Y 7 EERAL T, TOEHRIRAREEEIET 2.
B - Jiby - R3R il
R - BAL - BBE IV @ |FERRIHL T, SEEFEEOLIIDERL THh{IZDNT, HE. FALIENTESD,

MO E O:RHE A PelE

[, I-ISHET SFURSHFHICEI 2801, Ba-20h U+ 25 L7 JEHEIL T4,

ST R{LPHER

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

REDOHE /Course Description

CEORRAREERIZDLONOY-IIELT, FTXRITTORNZREL TVWBHELFICODVWTESR, ARNBHELZEY T NEE>T, &
HFENICELLEREEZBRTES L L, ExcelZAVED FREFEZTV, AEAFOERERER<ERIZLZIEERETD,

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.

HRBE /Textbooks
BHICEELAV,

Not specified.

SEEREEREICE 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 )

B¥:HE - WA /Class schedules and Contents

1

0N OB WN

9

10
11
12
13
14
15

FHE L O E / Standard computational methods

BTFHZFNRF & —MFEE / Foundational principles for Quantum Mechanics
AL F A UA—FERE T OELURE / Approximate solution for the Schrédinger equation

KERTFOERFEE / Atomic orbital of Hydrogen Atom

KERTF O EE 5 W B / Radial distribution function of hydrogen atom

Slater® % F#13& / Slater-type Molecular Orbital
Gauss# 7 T ¥l / Gaussian Molecular Orbital
EJKBEH ( 1 ) STO-nG n=1,2/ Basic Sets (1) STO-nG n=1,2
EJKBB ( 2 ) STO-nG n=3,4 / Basic Sets (2) STO-nG n=3,4
FET AN / Midterm Exam
JSRAEH (1) MR / Application Example (1)Conformation

ISAEH (2 ) LS | Application Example (2)Chemical bond
ISAEH (3 ) £B#ES / Application Example (3)Metal bond
ISAER (4 ) #& / Application Example (4)Crystal

ISAEH (5 ) {LE RIS | Application Example (5)Chemical reaction

BiERME D A% /Assessment Method
FER(LR—=KEF) 20%
FETAN 30%
B#&LKR—bN 50%

Report 20%
Midterm exam 30%
Final report 50%
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_ et 2a ~ mmaE
ot EH b Z 45/ RES AT LR

(Advanced Computational Chemistry)

Epi- BE%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
KRBV I NFBETZSVINYyTRHOEI—R,

Laptop computer with a spread sheet software.

AEBRFICETRT S,

To be announced in the first lecture.
BHENSOAXYE— /Message from the Instructor
RITEV I NTHFREFEZTS LT, STECRZOEREREZERL ., FTELCEV I NV ITZENICANATZEHOOEBICZL THRLL,

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

F—J— R /Keywords
BFF

Quantum chemistry

16/ 66



EMBE

oK BlIFER RS AT LEY

(Advanced Biomaterials)

BHER FIB 5=/ Koji NAKAZAWA | IREBAEH T ER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

FAES A ST DRE FhERE
KO3 - IERE I @ | AT RSO BER HIEEIZIET 5.
FRE I O [EFHEOERET R Y iR LB RSRO RS 5T &,
B - PF - KR il
RS - BT - W W ® %g?ﬂz?ﬁﬁh%?’)/ AV—IIBITT. FROER. TOXREOHEE, @SR ILEEER TE L80%
W@ RE O:FME A POEE T EA
I, I lCRisd 2FAESAHICHITEENIE. Ba—2A0N U Fa5 LAy JERIL TS, Ten

KB (L2 T L0 — RSO, BB PR B THIF R OMENAES 1 - 20h U F a5 vy I THEIEL T R EL .

BENOME /Course Description

EEMEHE, BERHRE, BEER, ALK, WREELEOSATFAIVADHIISVTIRKZEDTERVWMBTH S, £BRTR., £
HEMRELTHFHRAEThDMROBEEE ZOEH. EEMBICROSNDEH, SSICEMBEESBTRIAIRBICOVTERT S, 512,
NAAITIOTILETZEHFORNEY VRZHD CEILKI2T, BEFOBHEZEHRTD, ChsZBLT. NAAIXTUTILOFALCKES
HBEBBIREEEIC, FLUMBRAEZRETEDLSICBRZCEZHERRET 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
biomaterials.

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

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

HEY- MAEL "THRITAZITILTHOLZNAARTUTI . FEE 2011F  ¥2800
ME—R- BR—Z WA= B TRBENAAITUTINYRIT YO, NTIS 2012%F ¥52000

BB WA /Class schedules and Contents

1 NAAITVUTILE / What are biomaterials ?

NAAIT VT IO RBESZH / Necessary conditions of biomaterials

4 {584 / Biocompatibility

EY RS | Foreign matter reactions

YT )T I EEMER I Biomaterials and biological reactions

X T VT ILOFREERET / Surface design of biomaterials

R MR / Safety testing

28 / Metals

9 +ZXv XA /Ceramics

10 &% ¥ / Polymers

11 X#A&P T / Composites

12 EEMBICBETRTLET—3 21 ( £E ) / Presentation 1 (Metals)

13 REMBHCETRTLEYTF—>322( T3 YU R) /Presentation 2 (Ceramics)
14 ZHEMPBHCETZTLET—323 (KR —) /Presentation 3 (Polymers)
15 #&5¥ / Discussion

RAETMD FE  /Assessment Method

BEBHZRESM 30%

Active participation to the class
LAR—K 70%

Report

O~NOoO O WN

EH- ERFEBEOHAZAR /Preparation and Review
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EMBE

o4 s Bl 43 Em RES AT LER

(Advanced Biomaterials)

B LEDEE /Remarks

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

HYELASOXYE— [Message from the Instructor

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

F—J— R /Keywords

17/ 66



oMt Y —TEEW

(Advanced Bionsensor Engineering)

BYEER

/Instructor

BIBER
/Year

HNRAFFE

/Year of School Entrance
HNRER

/Department

B
/Credits

EMBE

REDATLAER
BEM BEES / Takaaki ISODA / REBEDITER (19~ )
28 {y 21 2% Hj RERRE B AV
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

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

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

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

/ Competence Defined in

FAES A ST DRE

FhERE

£ - TEER I & iAo R REAL PR E e B AR O IR IS T 5.

b o SHIGE, HRRERE. MRHEREECEYOL L AFERL LT 1 ARFEORAFRNTELL 3127
[ %)o

B - B - KR il

Rl - EER - BBE ' @ |RIIRO A F LT A T A0 FERARA O EROR FEE .

HO:ECRE O:ME A eriE

#I,

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

It T — TR

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

BENOME /Course Description
FEBEFUTOESY

EEYEFTRDOLLHDERMZEACZRISBBICOVIREROABREZEBRTEDXLSICT D,

Attainment target is shown below :

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

#HBIE [Textbooks

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

SEZEREEFEEICIE O) /References ( Available in the library: O )
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oMt —TERR
(Advanced Bionsensor Engineering)

BB WA /Class schedules and Contents

1 R

2 RBEEEWEPBIE

3 iRMeEE RE

4 NAAEHEHR (1) [BEEE]

5 NAH#EH (2 ) [KREEREEF]

6 NAAEHEBHm(3) [RET7SXEV]

7 AIZBFEOBE (1) [IRTFROERE]

8 AISHH4ED#EE(2) [DNA- RNADERE]
9 ANISHUEOBE(3) [22NY HiknERE]

10 SHEAMIEMN (1) [7A2RNVVITZT14—]

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

12 2RO HRAB (1) (Y4 8hH1V]

13 £EHROE HRA (2) [ZONT RTFR]
14 2RO HRA (3 ) [HiE- FER]

15 F£&H

Metabolism

Products and intermediates made from a metabolism

Cell function and the surface structure

Electrochemical measurement(1) [Enzyme electrode]

Electrochemical measurement(2) [QCM]

Electrochemical measurement(3) [SPR]

The principle of sensing(1) [Peptide modification]

The principle of sensing(2) [DNA & RNA modification]

9 The principle of sensing(3) [Protein & antigen modification]

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

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

14 Use biomaterial for sensing(3) [Cell & Living tissue]

15 Summary

O N OO WN =

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

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks

HEENSOXYE— /Message from the Instructor

EMBE
RRSATLAER

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

BERUCEOEREEBLEFNEVWTLES,

You will learn at this lecture that a biosensor is composed of a function of living matters and electronics. If you would like to get more knowledge,

you had better review the foundation of the biology and the electrochemistry.

F—J— R /Keywords

18/ 66



EMBE
=14 4, EA m s, =
oA RRREEZFISMH RS AT LEH

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

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ |EEOWRSTFAEREEF COECICRL TIEREL. ChICET 2/ )i TEa e,
frRE I O EERETRETEL L,
B - Jiby - R3R il
R - BAL - BBE IV @ |BEOHEFINFICEL T, FEREETICHYT SIEHEERT AFR DL THENI S ERE TS,

WO R AR O :hE A e A
1, [-ICHET 2PHEa BB 28501E. Ba—20hUF25 L7y FERERL T4 S, B IEFTIER

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

REDOHE /Course Description
HEZZEALNIC, I% BR £YEBELANGAHEL SERROREXPEREOFEICODVTERLET, AFEPHEOHME. SR
HIRERFEEYRECDHEBREZRLELEBASN S TEREPEKRENEVICRETHELEYORELERER. 55U ICHEHEAE
PFEYMENBINLNSOEY - REMEEEACEATIARICOVT, BFOHARKAREEHDTERLET, COBRTE, SEITFLEREBICH
AOBBBAICKHL T, ERZFOHEINSERZRRNDCEN TEDROSBABREZICOFADEE2TEREELET, £, COBEBXETR. 2
BERACEEEREZRLET,

Methods for conservation and management of ecosystems based on ecological sciences will be explained with special reference to function of
population and community, interaction between chemical environments and biological function, and mutualism between species. Interaction
between biosphere and soil-hydrosphere, and interactive analysis between environment and organisms based on physiology and molecular
biology will be discussed including recent research. The aim of this lecture is to get fundamental knowledges of ecology in order to express one's
opinion for every environmental problem. Every student is required to present a mini lecture concerning ecological management in a seminar.

HHRIE [Textbooks
EE L £ A (Nothing)

SEEZREE®EICIF O) /References ( Available in the library: O )
BEHICEEBN LU ET (Show references within the lecture)

19/ 66



=1 == P A,
CERREEFRW
(Advanced Ecological Management)

BB WA /Class schedules and Contents
1 HRRAOBECHEICHEIZIERBSOER

EEEERE (2) RECEFFEEBEEREOBERK
BYSEEREF (1) Lotka-Voltera® % WEETIL
BELREE(2) HREQOETFI

BEARESY (3) BREZYF (TimanDEHR )

ARER (1) IRIF—ERERE

SRR (2) EYHRCFNYERR

9 4AYSHUERESEEOER

10 YIELEE

11 BEXERER

12 YHEBERELEERES

13 BERER

14 HEERE (1) EEBRCHRECEIIERRE

oO~NOoO O, WN

15 BRS%¥ (2) SERCLEYSHEECETIEREE

1 Structure and function of ecosystems (overview)

2 Population ecology (1) Theory for population growth

3 Population ecology (2) Factors affecting population growth
4 Community ecology (1) Competition and predation

5 Community ecology (2) Mutualism

6 Community ecology (3) Resources and niche

7 Ecosystems (1) Energy flow

8 Ecosystems (2) Matter cycling

9 Index of biodiversity and theory

10 Theory of production

11 Production of population

12 Matter cycle and chemical ecology

13 Mutualism in rhizosphere

14 Lecture (1) Presentation about population and community

15 Lecture (2) Presentation about ecosystem and biodiversity

RAESHM D H3E  /Assessment Method

BERE 100%
Teaching Practice 100%

ER- BRZBOANAE  /Preparation and Review

BELEDEE /Remarks

TEECRE, BRESFEXOETEZZELEIONT, SRERBEFTDICT>TLEE L,

Preperation for teaching practice is required.

YR, BICERFNEREBDIEBRTINT, ChSNERARETENRFICATTHEVTKEZL,

Fundamental knowledge of biology and ecology is required.

HEENSOXYE— /Message from the Instructor

EAESERE (1) BEOER(OZATYIHR)

EMBE
RRSATLAER

SRAOREPERICHIZIEBMBICOVTERILHEFHLET, ChoNERARBE. ERREEPRETEAXY NOEBLCHVTFAR

BABRTIONT, COLSBHFENDEREZEZATVIALR, BENICSBIZLEHHOLET,

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

F—J— R /Keywords
BREE- B SRR BN WHEEE

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

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRIESAHICEITEEED HizBE
RO - TTAE I @ |FWESFHOMb Y FIEFET Dot Lo B IR W DEEAVIHE IS5 B,
frRE I O [ BREIEMORL Y SRET SIREOERREEDEAIC, SIS BF PR ER T 25ENE L D,
B - Jiby - R3R il
R - BAL - BBE IV @ |REEEAOEYREOHFTRENSFERL. FROBARTINES 288 - fEnERH 2.

WO BE O:MhE A priE A
# 1, 1SRG 2PMESAHITHIT R80T, Ba—20AUF15 Ly TERRL TS, LR
HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
AERTR. KRREILBIZ2ERBREAANERICHSFTERR, EKICERBPEMFTREERREOBEDYICOVTHHL, K& K
EEEYEERRS. RESEFERL. KREREAOFEOBH VW FICOVTERT . RELHIF4ERCRETEECOVTHENICE
L., KREBBEICHTDERNEHMAS LERRTEDCEEFEREL TS,

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
57 £ 9 (Nothing)

sZEREEFEEICIE O) /References ( Available in the library: O )
A0O- AEEoEEREIOFY /00—
BT OEREE
EYBEE AN

Ecology and Eco-technology in Estuarine-Coastal Area

Intertidal Ecology
Biological Oceanography An Introduction

20/ 66



OIRFLEVFISR

(Advanced Environmental Biology)

BB WA /Class schedules and Contents

1 @USIC

EREL
EXRBICEENTI VIR
BEEER (RRER )
BREEBR (RKVHRR)
FREER
REEHOEER
IN=220

9 SAJIERER (BHER)
10 SAJIERR (KEERR)
11 RRBE (EREY)
12 RIBEEEN)

13 MRBH (ERE)

14 WREH (BFRER)
15 RO

oO~NOoO O, WN

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

RIEFFM D FEE  /Assessment Method
REE- HEK 40%
LR—b 40%
BEANOBEN S 20%
Assignments 40%
Mid-term Paper 40%
Active Participation 20%

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks

EYF, FREFBLVCERIZNIERELDINT, ChoNERBABEFICOHTHZ &,

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

BERENZTE, BECOEAL, REOEBBEZRODI L,

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

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

20/ 66
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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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRIESAHICEITEEED HizBE
RO - TTAE I @ |MESRAETOHMERZEY. SERCETAREELFORS TIEFEFRDE,
frRE I O WEREFI AT SIGEEIESIL . EERRE CRIRISEOEERE R TTE 2RI CIT 5.
B - Jiby - R3R il
R - BAL - BBE IV @ |RFROMIR LA OEROE EER D,

MO E O:RHE A polE HER{ LeEa
# I, I-Iowied 2R At CaIT58E012. Ba-—20hUF a5 L FREEL TSy, S
HEE A AT LAO-ALAOEEIL. BB - F RS AHICHITARENOMENFE - ADh ) FaS Ly TTHERL T4 S0,

REDOHE /Course Description
WROBEIZEWVWT, H—FAFHHSREILCESRET, REBSORBREFEVANARELERRTH S, hIKBERILFETIZHRT, KKO
WERKRS AT AN EDLSICERLL TV DD, TU—2F2 RREEBROKKTREAEAADTICRK., RICHNDZESPELVRBRADEL
FRENTVWD, WIKOBLENSKREERDCENTED, WIROBLEOREZAE< 2O ICERERMIAZOHIRICZHN T ME & FlirSvE
THd. KOHASKETHHKROBEZHNZIEAE ZRND,
FEBAER, HELFENAANBREEMEZEE CHKREEZEBMTEDILSILADETH D,

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

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

#HBIE [Textbooks
AR KE ORI WERLZEE (6 ) HBHAMKRLCZEAES BRE

English texts are provided upon necessity.

SEEREEREICIE O) [References ( Available in the library: O )
WIKERILEE REAZHERE HERTHE

English texts are provided upon necessity.
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oh BK1L F 45 TR
(Advanced Geochemistry)

BB WA /Class schedules and Contents

HER(LZ DER
HIRDEE
RERMFOER
ZERMAFOHIRILZICH T2 RA
BB =272 ROKKO IR F R AT E
KRICEE NIRRT O—RICRERED SANTARND D
KERICHEENERRPOX R BED SANZTHBND D
KERICHEE NETHY A SANTHBND D
KERICFERE NIz KILRA S AN G HENS D
KICHEENLRRE®WKRS AT LAOEEICOVT
KICEENERREREREBOREICOVT
BE100T FOHIRS AT LAZEE
WIS AT LALB EMIRICFR ICF RS
wiE
HE

A A A A DO N U DN WN 2

ah WON-~-~O

Introduction to Geochemistry

History of the Earth

Fundamentals of Isotope

Utilization of Isotope in Geochemistry

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

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

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

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

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

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

13 Geochemical clarification of change of the Earth system

14 Summary

15 Exercise

RIEFFM DA%  /Assessment Method
EEANOBEES I 30%
LE1I—>—h 30%

LAR—k 40%

Active participation 30%
Review 30%

Report 40%

Epi- E%FBOANAE  /Preparation and Review

O N OO WN =

B LDEE /Remarks
WIRIZDSEEREZBICLT, AROFRABER > TVELEELL,
Read the textbook and/or any references before the classes.
LE1—>—NELR—MEHBETT,
Review and report must be required.

HYENSOXYHE— [Message from the Instructor

EMBE
RRSATLAER

WIHBRILAETIDRT, AROBEORIZRSATANEDLISICELLTVWKDOTL &S, HROBEN SKREEXAD LN TES,

ZLT, KOHFASKRRIZIHKROEREELZHNDIEACZRBL TV ELETIAEEZVWTH S,

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

sheets.

F—J— R /Keywords

21/ 66



EMRE
CHTRET T A NS a7

(Advanced Urban Environmental Management)

HYER WA Z /Toru MATSUMOTO / BB i 52 it

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICHT &8 | . FhEER

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

FRIFS A CHIT 28D HiEEE
RO - TTAE I @ |BMEERRRORLE A N A LETO 7RV W FFRICONT, FE D80 - ERFFEREED D,

I
2. . I I o IREQHTERERRS SHIET 270 2. EMO&E ST LEIOATHIREERE CIEL REFE © - TRIREICH
= MTELEZENCHETHED D,

ERADEHERREIREOER -5 HHF S RIROMRE S L TRGERS. aEUWREERRT OEED
o

°

R - AL - BE I &

%O BEE O B8 L prHE e e
1, 1~ CHET BRAEE B BT HEEAIL. Ba— 20N U %25 Ly JEREEEL T RS, HARIE Y £ > | ¥R

i}

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

REDOME /Course Description
EANTZRUHETZHAORERBRERRBABEAONSR, BE, REBBECEE I 7OTEOREOATEFILE L TEVBETEM
BREDOEEAD. FEBOZTELR. REBMEOREXNZZALEZORRICOVWT, BEARVFTIZTORBHOLBHAREZTV, 5T
TERLELVEREEANOBEAEEICOVTERTILONEIEZRICF TS,
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
FICEELEL
Not specified.

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

22/ 66



OEMIRIBN R X N Fam

(Advanced Urban Environmental Management)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

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)

BEOLENRBRELAMNETI [BEOLENROEE]
BAROANENEEREIAAMNETIL [HEAMTOLNENKOESE]
BAROANENRBEREIANAMNET )L [KRBFRFAKDEH]
BAEOLENRBEREILNAMNETI DREFTEIEDEH]
R7STHOTOBTRREEEOLR [FEOBHREEE]
R7STHTOBTREEEOLR [BREOHHREEE]
FEAMETIL OEA TR
BHREEENFHETMESE RRER]
BHREEEOFOEFMESE BREHME. 2 0E#]
BHREEEOHEEFHMER [REHE- 2Ft0LA]
WEBTREBRROR [OECDEEL R—b : BX]
WM HTREBEOBR [OECDREL R—h : BE]
WM BTRERROMAE [OECDEELR—bN : PE]
WMEGBTRERROER [V -2 REHE]

TED

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

BAESEM D 3% /Assessment Method
TEL (BENOBREHNSM) 20%
EPIEmE- W 40%

LAR—K 40%

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

Final report 40%

ETTR

EBRZEDORNEAE /Preparation and Review

B LDEE /Remarks
BERBILERT S,

To be noticed before each class.

BHEN,SOAYE— /Message from the Instructor
BEEOEFEHTATNhTNOBE I NMERRZREZX, BRAORENROBRDERABOBREZHIE L TEL LTV ZENFTENE., AEXN D
DTRBLUELSBRALGREEMEZCEB TESAEEN BN ET. Z<OERzL LI, EH, EBTILH>LBE NEXZ2AHOETER
CERULTESVET,
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—7—R /Keywords

22/ 66
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_ 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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ |REFEEERT. ART 20ILeEL LB TEEFIEST 5.
fae I
B3 - fibr - R3R il O |BIFUREHE - EEIMERTE. RRICE L oY S TR ORIRTE S,
R - BAL - BBE IV O |RIRERE AT SERREYIEE] SR LGERS. BRRESTE, BRICENICERERNTE 2,
X@ 1RE¢ 5?15 O g A ’P‘f_bﬁeﬁii _ i ) ST
B, D lSHET 2FRESAFICEIT28E0IE. BI-200 ) Fa 54w FEEEIL TS,

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

REDOHE /Course Description
RETRE. BERNAOEMMEFZOEREZEIC. BEBRICHIZIEFOBHAZLE1I—L, TOHEeSsHOTAEEE<S, ChSDREE
BLT, IRT—NEBDPFREEREIDHENERBIDEENEEEETH B,
ESBENMBOREIHET—VICEEL., BEHORRK- FTSREIATED., BRERELR—NIFEH S,

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

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

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

HHRIE [Textbooks
427 L /None

SEEREEREICE O) [References ( Available in the library: O )
451272 L/None
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?iF“iﬂE

OIRIF BUR 5 RAZAT LAWK

(Advanced Environmental Policy and Administration)

B¥EtE- WA /Class schedules and Contents
DATO&SBET—X (Hl) ZBEL., RREFTBEPOLICED S,
Students are required to make their own case studies individually and reports for presentations and discussions. Topics of the case studies are
examplified as follows:
- WERIRIE L IRIE N R T X N ( Environmental mamagement of global issues )
- HIEERIE E BN X X M ( Environmental management of regional issues )
- BRI TIRENRD XY M2 AT A ( Environmental management in companies and/or organaizations )
- RIEFEFMM 0 2R & BRI ( Practices and problems of environmental impact assessment )
- & FE OB EIRE ( Environment and Development of developing countries )
- IRIEFEEMEH D ( International environmental cooperation )
F1E EKEZROBE, #I7 ( Overview of the class and lecture )
#£2E KEYYDOEE (Determination of a topic for a case study )
#F3E FRELAR—MREREFHR HERRBESBREIRI X2 N (Interim presentation and discussion on environmental mamagement of global
issues )
HFaE PRELAR—MNREREHHR HBEREBECRETIRI X2 N (Interim presentation and discussion on environmental management of regional
issues )
%50 HELA-—MNRRETHR E-EBABICSTIRETNRD XY MY AT A (Interim presentation and discussion on environmental
management in companies and/or organaizations )
o6l FHELA—-NRRETHR REFETIMOREER L EE (Interim presentation and discussion on practices and problems of environmental
impact assessment )
#F7E PELR—MRKREHHR BEEORRERE (Interim presentation and discussion on environment and Development of developing
countries )
#£8E HELAR-IREKE
#FoE HELKR—PMRKRER
issues )
F10E HELR—MNRREFFHR HIBRECRETYRD X2 N (Final presentation and discussion on environmental management of regional
issues )
F1ME HBRLR—MREREHR CEABICBIZIRETZRI A2 M AT A (Final presentation and discussion on environmental
management in companies and/or organaizations )
F12E HELR—MREREFHHR REFETEOSEER L FRRE ( Final presentation and discussion on practices and problems of environmental
impact assessment )
#13E ‘\ELR—MRERECFHHR BRLEOBREIRE (Final presentation and discussion on environment and Development of developing
countries )
#1140 BRELAR—NRRETHR REERH D (Final presentation and discussion on international environmental cooperation )
%158 F&® (Summary )

W IREEBEEW D ( Interim presentation and discussion on international environmental cooperation )
A OHIRRIEEREY XD X M ( Final presentation and discussion on environmental mamagement of global

RIEME D 5%  /Assessment Method

BB ZES N ( Active learning ) 30%
HEX+LR—N (Case study & report ) 70%
THRECHEEER, BRETORRRREERLAR—NEEDETIHET S

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

Ep- BRZEDORNE /Preparation and Review

BELDEE /Remarks

427 L /None
45272 L /None

HYENSOXYHE— [Message from the Instructor
BSORRT X EZREBROBRLSEX, #HIEXIATLAOREERD &,
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—7—R /Keywords
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) SPIRE
CIRIBRE M AL IER A 2T LEK

(Advanced Sustainable Management)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ REEERURIEY V2 ICHL T, B Dahss - ERFREES 2,
fae I
B3 - fibr - R3R il O EEEERUREIEE VR AKHL T, SETHATRROIE SRR CHATE 2BE D L HEThE L 2,
R - BAL - BBE IV O BEEERURRE VR TMHL T, LYVSELTR SOWMEEE TS 258 BEETL D,

M@ : G BHE O:EhE Ac: POREE R,
W1, I-|HET 2SS AHITHIT2801E. Ba—20h Y $25 L7y FEEEIL TS, e

HBIBEEY AT LD ALSNOFEIL, BB S PEHE5 HHICHIT AR OMEEEE - RON Y F a5 hvy T ClERL T4 RaL,

REDOHE /Course Description
RELCKHLTLER, HAOZTENEREAS, BN BERHOKBAEEHMLTETWVWS, TR F7- NATEMFROLTH 2 LREE
TDERAN, REFNBAEFORE £E. BRE COIZ v a3 BEMOEENL. TSCRENBEELSATLAO—HEES /- BHR
EVIEH—EREELEARBEEDRANLEKR BHELTVS, XERTE., RECEEL CEREHBPEARARIC OV TERNEF Lz
A,
FEBERFRODESY TH B,
- REZERVRREEDXAICEL T, EMMNAL DREN - ERHABEE D,
- REZERVCREBEEDRAICELT, SELRMAROLGE, SHBICHUTEDREHEHKDZE D,
- REBERVRREEDXAICELT, JYEERRMASOMBEZITIDER. BEEE D,

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

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

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

Attainment targets are as follows:

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

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

HRIE /Textbooks
REPIITVNEBRMNLT S,
Distribute printing

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

Introduce in lecture
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EMRE
RIS

(Advanced Sustainable Management)

BB WA /Class schedules and Contents
1 ABEZORSV, BIE, EHH

REEDZXADIRR

REBEDSXAICETIEE

BEEDXAICHETZEE

REYZXIAVN AT A

RIEFAMBEN - RERBERF

FTOIZvSa> BRBMOEEL

REBEDSXALCLS TR, HEE

9 REEDXAOBNER (RT7 2T )

10 REESXAOBARE (RT7STUNOTZ T )

11 REBEEDSZXAOFHER

12 FPIRF (RBEEDZXAEFIDOERE )

13 FEHIREF (REEDZATFTILOFE )

14 EfiRsE (REESZXAEFILOKHEL )

15 F&o

oO~NOoO O, WN

1 Overview of the lecture

2 Outline of environmental business

3 Policy for environmental business

4 Planning for environmental business

5 Environmental management system

6 Environment-friendly technology, and design for environment
7 Commercialization of zero-emission technology

8 Cooperation in different fields for environmental business

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

12 Case study (Setting of the environment business model)

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

BiERME D A% /Assessment Method

BB RES I 50%
LAR—hK 50%

Active learning 50%

Report of short research 50%

E§l- BRFZOAAE  /Preparation and Review

BELDEE /Remarks
L
No preparation

BYEEASOXYE— /Message from the Instructor

F—7— R /Keywords
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OIRIZIBTE|MS AT Lisw

BYEER

/Instructor

BIBER
/Year

EMBE

RIBESATLER
(Advanced Environmental Information Technology and Computer Simulation)
£ i/ Atsushi NOGAMI / IREBA G ITER (19~ )
B 2By F1 FH RERRE B 97
/Credits /Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

NRALEE

/Year of School Entrance

e EE
/Department

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

(ONNO)

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICHT &8 | . FhEER

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

/ Competence Defined in

FRIES AHICEITEEED

HiEEE

RO - TTAE

I

O |ERTORRERD 2 7 LR ERERORES - ERETEDD,

WAT—7IRET & 2 2 lb— 3 T —RET 7005 LEER CERL MEEEThe & 2 & TIEE

e I | @ lwfomssmns,
R I lo ﬂ%gézF%ﬁ?é%ﬁﬁﬁvz?h®ﬁﬁtﬁﬁ%%ﬁb\%@@H%%ﬁﬁ?é:t?ﬂ%ﬁ\iﬁ

RAL - BEN - BB

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

EIRIER 2 T LAFHR

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

REDOME /Course Description
REDZIIL—23a P HBRRATAGIS)ORE, BXHERBPELET—IETIRIT—IR—AOEH, 4 EEEMEERAL
EREBTEZIRVIFEOERLBE, REBBRIATLAEMEISRICKE #ILLTVD, ARHBX, ZORZVARERE. U FES
BIC&2T, BFEOARSHICHITAIBERATLARIIAL—2AVEMOSETRREREL. BRREOLELSEROFRERTISC

LZFERBET D,

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 status of the technology. The goal of this cource is to make presentation on the future way of
environmental information technology including computer simulation and its application regarding students's reserch field.

HRIE  /Textbooks
2#IIZ& L,

None

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

X ZERRETT D,

Literatures will be shown in the lecture.
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EFIRA
RIEEES AT L

(Advanced Environmental Information Technology and Computer Simulation)

BB WA /Class schedules and Contents

1 BEOMESFICETZSI AL -3 BRI ATL [BEHA]
EHOWESBFICETZ>I1L—arPERIATL [BIERROFARE]
ZEOHESHICETEZOIIL -3 UPBHRIATAL [FEH]
ZEHOMESHFICEITZIIAL—23a0REHRATL [EX]
MRTAVTVWRY TR ITORBHBERE [BEHHA]
MRTAVTVWAY T RNIJITORHERR [AE]
METAVWTVRYTIRNRIITOEBERR [FLd]
MRTAVWTVWRY T RNIITOBBERE [RX]
9 METHVWTWAYIZRNIVITOREES [BEHHA]
1MOAETHAVWTWRY 7RIV ITOREEE [R17]
MARTHVWVTWRY 7 RNIJITOREEE [F&8]
1Z2HAETHVWVTWBRY I RNIJITOREEE [RX]
13222l —2arvELLKREREMICEADZSEOMETE [FHE]
14221L—2a3 E LK EEHREMCEDLZSEOMRGTE [3HK]
15FEH

oO~NOoO O, WN

Computer simulation or information system on your research field [introduction]

Computer simulation or information system on your research field [survey]

Computer simulation or information system on your research field [prepareation]

Computer simulation or information system on your research field [presentation]

Good points and limitations of the software used in your research [introduction]

Good points and limitations of the software used in your research [survey]

Good points and limitations of the software used in your research [preparation]

Good points and limitations of the software used in your research [presentation]

9 Exercise of your own simulation program or analyzing software [introduction]

10 Exercise of your own simulation program or analyzing software [survey]

11 Exercise of your own simulation program or analyzing software [preparation]

12 Exercise of your own simulation program or analyzing software [presentation]

13 Future plan of your research with computer simulation and information technology [preparation]
14 Future plan of your research with computer simulation and information technology [presentation]
15 Review

O N OO WN =

RAESHM D H3E  /Assessment Method

BufA A& BB 20%

LE1—3&E 40%

REMERER 40%

Attitude 20%

Review 40%

Peresentation of project work 40%

Epi- E%FBOANAE  /Preparation and Review
B LDEE /Remarks
BICEL

None

HYENSOXYHE— [Message from the Instructor

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

F—J— R /Keywords
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- EMMA
on NV =A T

(Advanced Environmental Chemistry)

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

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

RS A 51T DS DiERE
K038 - TIAR I @ |{bpermEnases ks CIRREL TRRAT A7 CoEh, B - TP - SOV ERS,
Hike I
R i O QEW§®Eﬁﬁiﬂtzihbtr«@%@xt:ibmamgiéﬁﬁ%%ﬁb\ﬁ&@ét@@mg
EWTES.
R - BN - KB N | O | DR Tl e ERAEE IR A . THIERIDTIEN S L ERE SRR T 2EAE D D,
KO EE O e A prE .
%1, [-—ICHEdT AR5 HICEIT28013. BO—200 U F25 L7y JEEIL TS, R LR

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

BENOME /Course Description
HEFEVEOE MPERBRANOFEZIEETZ LR, RE ROBHAORIELIHENENTHS, ARE TR , REPOFELLENED
REVAVELEET DI EOICLERREEERPREENORD S , BEEPXPEHERRISEDLSICVURIVFHEEZTOIN 2ES, FEBER , X0
BY)THB,

PHFEPOMEBS IO MBEEETEZERL , HEAEVEOFRIMEEZHARTE S,
HEEENEORREITOXEBEZERL , EUNOBBL AL ZHIHTES,
REBREEUT—2HPS , ENOBBEVRIRERU RV ZHTMETE S,

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

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

HME  /Textbooks
BEEM
Distribution of an original textbook

SEEZREE®EICIE O) /References ( Available in the library: O )
BEET
Suggestion of suitable references
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- EMMA
on NV =A T

(Advanced Environmental Chemistry)

BE¥ETE- WA /Class schedules and Contents
1 ¥R
LEMEITEEE (HHE)
{LEMEIITEERE (BFHE)
LZYE DI EEE (GC-MS)
{LEYE DI EEE (LC-MS)
RREBHEEER (HW)
RIEDEEE (HKEEYE)
REDEEE (BRKME(LEYE )
9 REBEER (LEWEME)
10 REVAVFHEEE (#iH )
1M1 REVAVHMEEER (RETM)
12 REVAVFHEEES (VATFHE )
13 REVAVFHEEER (£RBUAVFHE)
14 3K
15 F&H
1 Introduction
Practice on chemical analysis ( Extraction )
Practice on chemical analysis ( Clean-up )
Practice on chemical analysis ( GC-MS )
Practice on chemical analysis ( LC-MS )
Practice on environmental fate of chemicals ( Introduction )
Practice on environmental fate of chemicals ( Hydrophilic chemicals )
Practice on environmental fate of chemicals ( Hydrophobic chemicals )
9 Practice on environmental fate of chemicals ( Biomagnification )
10 Practice on environmental risk of chemicals ( Introduction )
11 Practice on environmental risk of chemicals ( Exposure assessment )
12 Practice on environmental risk of chemicals ( Risk assessment )
13 Practice on environmental risk of chemicals ( Ecological risk assessment )
14 Presentation
15 Conclusion

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

oO~NOoO O, WN

oO~NOoO O~ WDN

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks
FEICEL THAERARL V<K BERVZIOZERBSNLAFINIHIEETH D, FERSERRBOBRTHENSZEILE S,
Since the process of study on the subjects given and the results obtained by self-learning are important, you should be expected to do
independent study.
HARE HEORFEHBE (2014FEREAEE ). BL , ZFE ( HAE ) OZBHFLEENVEVEER , BEE (X ) THE. 22X THRR
RUBRETD. RREBEBEASNERELICODVTALERELEOTHICHE , EELNBEZREKRT D, i, THEFEENCREL TR
RE HOSHEELBRETD&,
Official language for this subject changes every other year: Japanese and English. The year of 2014 is Japanese. Presentation and discussion as
an academic conference will be conducted. The presenters should make presentation after sufficiently investigating the topic given. Audiences
should ask questions and discuss what they want to know in detail.

HUELASOXYE— [Message from the Instructor

REMZFCHEIZIHFLVHABXEREZED THAN , TS ZHULTHINDENDE TR L EZBBEE TS, FICOWTLEEMN /YNVE , BE
LEZEDEMPHFLITTERLS , HAICHTEERATH S,

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

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

(Advanced Environmental Preservation Engineering)

BHER BRI FE— I Seiichi ISHIKAWA /| TX L ¥ —BRILER

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

EFRTIFONS [FRIESHHICHBITERED FEMETRICHICSMTERED) 1 . FEEE

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

FREES R H1THEE0 TEBE
O - FERE I @ |RiEReOERLILARERE RER ST, 5P - EEFRET6 2,
Frag i O |RIBRREI RN AEFE - $EE X LT, BFORHE - FE TR CA .,
fBE - i - R il O [ HEOARSAERACAHE L. ERRRTE TR ENRITTHLTE S,
R - EEN - BEE Iy

KO B E O EhE A PR e T
% 1, [ I1CHT RS AHICEITB4E01E, 8O- 00U F25 L7y TEEIL T RS, RS
HIBEEEL A7 L0 ALADFEIT. BB EREHEE 5T E I T BEENORENEE - A0N UF 25 LY v I THEL T a0,

BENOME /Course Description
FEEZRFIUTOEY,
RBEAEPRERS, RERL, HRLE, TKLE, SEEXFKQE, EEYHELE, REYERKLSE, RECEDZEKE. 7OtA
IC2WT, TOREPHE, BSHEERTICHIC, ERAECHIEEELE BYOBBELTOBREECODVTESR, &, BFEM- &
BOBNPERCEAGLEHLBRREE: JATLAORN, BEPHBORBICEL ERERKE: SATAORGFER K5,
The attaining objectives are as follows.
The instruments and processes related to environment such as measurement of environmental pollution, environmental preservation,
environmental purification, water purification, sewage treatment, treatment of industrial wastewater, intermediate treatment and final disposal of
wastes, etc. are explained. Students will learn their operation, maintenance and problem-solution methods understanding their principle, function
and characteristic. Further, the newest technology and instrument are introduced. New environmental instrument and system for the future and
ones in conformity with the nation or local situation are also designed.

- B © - REREOERBELIKLEFFICEVT, EFIN- ERNHAREZRE D,
g c KRBICEDBIHRE HEFEEL T, EFNEERE FETHERRICHELS,

BE- yilf- RB- - BRORE[BBECRBACHSL, BEFREBETCELEVETFTHLTE S,

Knowledge/understanding: Obtain the specialized and practical knowledges in water treatment, the basis of environmental preservation.
Skill: Countermeasure against the problems by skill and technique as a resercher or an educator of water treatment.
Thinking/judgement/expression: Countermeasure against the realistic environmental problems flexibly and take a broad view of international
environmental problem.

#HBIE [Textbooks

TV RNZEBRHT S,
Handout.

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

Introduce properly.
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¥rIRE
OIRIBIR S T 4R RIS AT LAEH

(Advanced Environmental Preservation Engineering)

BE¥ETE- WA /Class schedules and Contents
1 8EER
2 IR B
3 FRAL 32 B i
4 TR B AR TR 5 9
5 AL SR B fi
6 BRE LR B B A
7THKREERE- TOLADORKG. EGRUHERFER
BHKMEBEE- SOLADKG, EGRUFHFER
9TKRMEBEE: FOLADKE, EGRUFHERFER
10ERYL D BEKVEBRE. T7OCAORKN, EERVHIGER
MEMEKUERE- T7OCAOK. EBERVHEER
12EERKVERE- TOCAOK. EBRVHIGER
135 RVEBRE- TOLADRKR, EGRTHEBFER
14AERYPLE. uHRE- TOELAOK, EBERTHEBER
15BN EBR VO KEEEEE
1 Overview
2 Biological treatment
3 Membrane separation
4 Adsorption
5 Photochemical treatment
6 Coagulation sedimentation
7 Design, operation and maintenance of water purification process
8 Design, operation and maintenance of wastewater reuse process
9 Design, operation and maintenance of sewage treatment process
10 Design, operation and maintenance of treatment of wastewater from waste disposal site
11 Design, operation and maintenance of treatment of wastewater from food industry
12 Design, operation and maintenance of treatment of wastewater from metal industry
13 Design, operation and maintenance of sludge treatment process
14 Design, operation and maintenance of wastes treatment process
15 Guidance of wastewater treatment and water quality management

RIEFFM DA%  /Assessment Method
BELAR—KN- - 40% Final report: - 40%
FELA—N - 30% Intermediate report: - 30%
BEDOREANOEYEA- - 3 0% Attitude to the lecture - - 30%

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks

EHICBRAETNEEREFEELTHL,
Prepare for lessons using handout.

ERASE (20145 E : AAFE, 2015FE : #5F ) . XRL LI ZTHEFEEN B TIE2015FEL BAFERB.
Official language for this subject: Japanese in 2014, English in 2015.

HYENSOXYHE— [Message from the Instructor
LR—NEEBERNBCR>LE0ZEE<TMET S,
Make much of the report related to lecture.

F—7—R /Keywords
K SERMIE FRE Bk HRERE

Water treatment  Sludge treatment Design Operation Maintenance
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EMRAE
o RIBIRIL iR BES AT LAEK

(Advanced Recycle Engineering)

BHER ZH HF /Hidenari YASUI/ TRILF—BRILFER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FAAES HHICEITEEEND IEEE
*O3 - FERR I @ |ERMNEENCEMTEINIE C S A SEOMEMECETEICIERR T 5.
ihE I O |k s ERMESERL t—ED Y AT L L TIRVERL, TRENFEssETES,
B3 - FEr - 731 m O (BRI S ERMIEE DO L 2T LA L TIEEL. 28 - ERECRRT SEEEESICTIT S,
R - AL - BBE IV

KO B BE O E A prolE S
H1, [ ICHET AFHIEEAEHI BT ARENE. BA—20HY$25 Ly IERRL T RS, RRIERGAR
HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
WEREEE L TEHETRABRELSZBEITZILHICE. RELCELVAREZEEAGRVAENEREREY - KBS ATAZEZDERK
YTHD, ARNETRHIATLAEREL: FMEITZIEHO/IJN\DELT, BA7OEARY I 1L —Z—2FVENFfSHEITZENET7O—F
TREY HKRBSATAZRRTDEERSES, BEY- HKOBRPEEMRT, TOL, MBI ATFLAEKLZBIZY N7OLATE
RENTWD, ZJOEAOVELI—FAVTDAFIICR 2T, ChSZHEMNICEREL, BUBSATAZRNTEDLSIIED LN ER
BOEEZEBETHS,

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.

HRIE  /Textbooks
BICEEEY. BROFEEREZENT S,

Handout

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

Suggested during the class.
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EMBE

o B RBIRE MR WA AT LB
(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 =

B LEDEE /Remarks
Z7OEATZ1L—2E2AVBOT, /—h7YIVOAVE1—2%2F5T % &£ (WindowsD &)

Prepare your own laptop computer to install the process simulator (Windows only).
FASHERRTFBLETRN. KELCLDPZTHEFEENETNEBEAETLHBITS,
Z7OEAZ1L—22RAVBOT, 2OXXx7TEOERET S,

Official language : English unless specified.

Two slots (3 hrs /week) x seven weeks.

HUEASOXYE— [Message from the Instructor
BLiREOERBREMORBRENT, ChEFHEBLTVWARZENERLL,
Students are advised to attend the lecture of Recycling Engineering (Master course) prior to the class.

F—J— R /Keywords
LFIZ, okl HENRS. YEILERS

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

A
af

(Advanced Aquatic Environment Engineering)

BYEER

/Instructor

FU8 X% / Mitsuharu TERASHIMA /| TRILF—@RILER (19~ )

BIBER B
/Year /Credits

NRALEE

/Year of School Entrance

e EE
/Department

28y FH 2% RERE #Ex

/Semester /Class Format

EMBE
RRSATLAER

A
/Class

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

2011

2012

2013 | 2014

(ONNO)

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

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

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

FAES HHICHITDH

B
k.

FhERE

FEDRREEOERE S IGCRITE AR ROEEPEMIC DT, SECEF WRERUE ARG

#038; - FEBR 1| e[E
A I | O [EmmssTrenmss SRAT SEITERI T A,

BE - 407 - BR 1 | O |[BROAERACREAIHL T BISHEL . 0T SEELINESINITE,
Bl - EEk - W

HO:ECRE O:ME A eriE

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

R ERRIR T

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

BENOME /Course Description
KPIZHEE N ZWENMLEN, EWFNICRIEL D598 BRESNTUVKBEEZYEN, (LFNEEKREIEEL DD, BRELTKRITD
Bl Z2 R F BT D, AEZH T4 I0REMIT(Computational Fluid Dynamics)ICESRZ YT, BEXTF—XFEERPIIa1L—3> /I

VEIBET D, KELFE, KBEEWE,

BNZEBZ N EANENEZERETH S,

REAZCEDZPB2ARNICER ST, ChiCL > THRYBERNIMBRUEMSBEZHERL TV

The hydrodynamic system coupled with biological and chemical reactions is described using computational fluid dynamics (CFD). Integrated
methods are also explained with hydraulics, aquatic chemistry, and biology in wasetwater treatment processes.

#HHKIE [Textbooks
MEICISUTEREZEMT S,

Handouts

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

BEPICEEBANT S,

References are introduced in lecture, if necessary
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(Advanced Aquatic Environment Engineering)

BB WA /Class schedules and Contents
1. KOYBHMEE EKERE

. REKORE

. BEKOKME

. KBEREBCS TR REBRBE (1) RAOTE

. KBRECS TR REREBE (2 BHF0E

. KBEREBEICHSIZREREE 3): ARE

CKBREICS TN TFES (1): BT A%

KBREBICS TN FES (2): KA

9. KEBREILH TDREHED (1): BT E

10. KBEIRREICH T D REEF (2): RBRF %

1. KBEREICH T2 REEE (3): I5H

12. KBEREICE T2 REES (4) EEREE

13. {LZBDORERE (1): BT TE

14 LEEBEORATRE (2): I5A

15. (W ZEORETRE (3): EEEE

O ~NOoO O, WN

. Physical property of water and aquatic environments

. Density of natural water

. Viscosity of natural water

. Multiphase flow in aquatic environments (1): water and air

. Multiphase flow in aquatic environments (2): water and solid

. Multiphase flow in aquatic environments (3): application

. Behaviour of particles in water (1): fundamentals

. Behaviour of particles in water (2): application

. Mixing and run off (1): fundamentals

10. Mixing and run off (2): experimental method

11. Mixing and run off (3): example

12. Mixing and run off (4): application

13. Flow patterns affecting substance transportation (1): fundamentals
14. Flow patterns affecting substance transportation (2): method
15. Flow patterns affecting substance transportation (3): application

0N OB WN =

©

BiERME D A% /Assessment Method
LAR—=K~- MFAN 40%
HREER 60%

Report 40%
Final Exam 60%

Ep- BERZBOANAE  /Preparation and Review

Bi&LDEE /Remarks

MEZ, B, LZIZ0XRSBHABREE/LTHZLE
Advanced knowledge of physics and mathematics are essential.

FERASHE (XFEHIVIBELFE. BERk. 2013FEREFTREL . 2014FERBAFTERIZTE)
Official languages for this subject are English and Japanese. English is used even year and Japanese is the odd.

BYEEASOXYE— /Message from the Instructor

LEEEPFRFRZFLOE TR TZERLAIL, PEZE, HF, CEIZFEELLRNILOABI ZNTIBETHS,

EiE

HEFRAE
ATLER

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

studied.

F—— R /Keywords
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EMRE
it BRI B A R

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

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRAFS A CHITE8Eh HizBE
RO - TTAE I
fRe I @ |RREREEE AT EEIETE T IVERV TN ISR ol RAEIRNRREE BT 15,
B3 - fibr - R3R il O |RERREEE AR S S 0T T & o hOiEA MO R S LR B L A S IERET &,
R - BAL - BBE IV O HEAICETIVERLTHETERT SBEETSICHT S,

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

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

REDOHE /Course Description

RRECHEIZEIRFATE, BEEFNERECHIZ>EANENEFN EZESH S B LRRBFRSTFAIEDIATVND, COBETE. #
RNE—MRMTAVSNIREBZFRETTNEERIILOICHLERABE, E<CBEFETLOBICERESVTESN, SBEOERER
EI2-0IC, BEE. LR—FMREBLTNMTANERT.

FHERRR, BEETNERAMMVTZLTCREACKTVIARZERBTEDLSICRRZZETH D,

Forecasting future climate and economy of the world relies upon computer simulation technologies using climate-
economy joint models. The current subject explains how such model works using a simple example of climate-economy joint model such as the

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

HRIE  /Textbooks

W.D. Nordhaus "Managing The Global Commons", MIT Press.
(EESH5A, WTWAY), SEEKER)(2002) HIBRILOBEES. FFEEHRE, 3150 (HEBRBICL>TEEOTHEMESDY) ) )

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

BEOPTHENT S,

To be introduced in lessons.
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O 3 BR B 455 B & 455
(Advanced Environmental Modeling and Strategies for Sustainable Development )

BB WA /Class schedules and Contents
HAZVR

BEOETI (EBEOTE : %A )
BEOETI (EBEOTH2 : SHAZKIL)
BEOETFIAL (LEOTE : BEREAE)
BEOETI (LEDOTEH2 : FFEHRAIL)
BEOETFTIAL ( HimER )

BEOETFI (BEXEHE)
DICEEF I OHE
DICEEFLOBREY T AT L (HE)
DICEEFILDEEY TS AT L (£E)
DICEEFIOKEEEY T AT A

O~NOoO O WN =

- a ©
- O

12 DICEEFIN 0% KIRES

13 NTXA—RO#fEEEFYITL—>3>

14 REBEREETIAO 1L -3 EFE
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

RIEFFM DA%  /Assessment Method
LAR—k 80%
NFAN 20%
Term paper 80%
Mini exam 20%

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks
TOORBZFOERANBZRIRETS

Knowledge of basic microeconomics is required.

BEDICHEREETSENH20T, BREEFLRExcelENAFATES / — NV IV /SOl E

HKEECBAFTREICRFRSE (204FERFREF)
Please bring your lap top computer for use in exercises.
Official language is English in 2014.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords
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EMBE
RRSATLAER

(Advanced Geosphere Environment Treatment)

HYER

/Instructor

BIBER B
/Year /Credits
NRAZEE

/Year of School Entrance

e EE
/Department

FE ¥/ YoITO/ IRILF—@ERILER (19~ )

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

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

(ONNO)

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICHT &8 | . FhEER

/ Competence Defined in

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

FRIES AHICEITEEED

HiEEE

S WED BB EORG & 715 LB AR T 55, BE E - FAFE T o8P I SRhEr T
iﬂn_g‘i fEﬁ# I @ %f@fg_‘;"éo
e I
B - B - F I | O[S0 5 oL TIg5, 8% TR T TF D EE N E S 115,

R R LR LEROA T 5T LEEI P15 ) 2 D7 P R E R, S L E S 5. SR REE
Pl =a - V| © Erammesicmta,
%O B{ME O:ME LA priE e
1, 1~ CHET BRAEE B BT HEEAIL. Ba— 20N U %25 Ly JEREEEL T RS, MERRIRISETR

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

REDOME /Course Description

BEDARNBTRICIZLE #TKFR BLESECERMERNLENIILIDIFTREAN HAFELOBDYH S, HEREMEAD
HIEOHY) FEREANBEHEFE , PEVRAINZ—IAVNIDVTRY SEICERTERRSICEE TS, 510, TERERLOL-HD
BESRERREPATLANBRZBETEZIERNZES, COBRNEKRBERRE. BRICHS TR LEFROBR, VAIIRIXMEL
LB ECODVTETOBBERATERZLSICBDIETH D,

In this program, students will learn about the current state of artificially polluted soil in Japan and the techniques used for

soil treatment. First, the background and the law associated with soil contamination will be introduced, and the theory of

transport processes of soil contaminants will be explained. Thereafter, various techniques used for the treatment of soil

polluted by heavy metals and VOCs will be presented to the students. Finally, risk management of the private enterprise

that owns the soil pollution land will be discussed.The performance target of this lecture is to be able to explain about the outline of the current
state ,the risk management and the treatment method of the contaminated soil in Japan.

HRIE  /Textbooks
iU

None

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

None
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(Advanced Geosphere Environment Treatment)

BB WA /Class schedules and Contents
1 HEREOBE K tEFROETELHE
TEFROERER- 28
TEFEMEOHE
TERREEOBE
EHES
FBRYMEOEEBRE (1) (KT v, FILI—HKE)
ERMEOBLBRE (2 ) (#TARQ, BEBDRE)
FBREEOEK (1) C#LOT77TO—F)
9 FBRIBEOERL(2) (ESEFR)
10 HEREEDRL (3 ) (VOCHER)
11 FBRIFEORE (4) (RFEFR)
12 VAIRZRIOAVN (1) (BEVRY)
(2
5) (

oO~NOoO O, WN

13 DAIIZRIX ) (EHET)
14 FHRTFEOE T—RAAET A1)
15 F&d

~\UVU\U—~~

1 Introduction

2 Background of soil contamination

3 Classification of soil contaminants

4 Survey of soil contamination counter measurements law

5 Case study of soil contamination problem

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

9 Treatment of pollution soil, part [I(Heavy metal)

10 Treatment of pollution soil, part 11(VOC)

11 Treatment of pollution soil, part IV(Oil)

12 Risk management I(enterprise risk)

13 Risk managementll (Case study)

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

15 Summary

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

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks
#FICHEL
None
EASHE (201455 | AAE, 2015FE : KF- AAE ). KBEC L2 THBLEN B ThE2015FE S AAREHEH
Official language for this subject: Japanese in 2014. Guest lecturers would teach risk management sessions in Japanese., English and Japanese
in 2015.

HYENSOXYHE— [Message from the Instructor

TEFREER  RREAEOHABESTHESOLHMEICEVTRBENERERY D2OH. CAETICIEYES T KEZICHITIHESR
EERBLTIBN DLEZELINLUTELEMBTEDLSICFERICREHETS. 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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(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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

ERTIRSNS MFUESAHICEITo8E0 FEMETRICHICHITS8E | . FIEEE

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

SRS B ECh 1 AEE SEEE
5008 - 1998 I | @ |Uo A0 NOuEEE a5,
ke T
B - 4 - FIR T | O @B U571 N EREELEA ARIEE TR . ENERHT 5.
Bl = BE 0
;?;?iﬁﬁmgégﬁﬁﬁfgﬁiﬁé%ﬁm\53—1@tU¢:5h7wj%EﬁbT<Eauo VA DT

FERERY AT LI -ALAOFEIL. BB LFRESHHICE T 2ENOMEREE - 200 a5 Ly FTHEL TS,

BENOME /Course Description
BAREGABECMERUS A VIILEMPHETCOHRR, BROZX[ZENL., TENLAEL SOBHZTDS. Tk, R EVHAOIL
Bfiz@AL. WRAR, EiHRoFaEC>VWTERS,
RRELLBEOEBRERODIEZERBEL TS,

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

The understanding of the recycling oriented society is the target.

#HHKIE [Textbooks
BICEELEY., VEILSUTHEZOHEERZEBNTS
Not specified, distributed in lectures as needed.
sZEREEFEEICIE O) /References ( Available in the library: O )
BEPICEEETRTS
Instructed in lectures
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(Advanced Recycling System Engineering)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

VYA 9L OBE
VYL INOERS
AR & U T OBl (B RE)
AT & U T OB BEAMT2( #)
BN BRI —T127Y)
MEN D BEM2(LLE)
YOI I ) BEE AT 3 (REAR)
MEN D BEIT4(ER)
BRI ()
BREMATILIZV L)
RERREAITI(5R)
U A O ILEMRBN1(BBE)
4 A O LEATHEN2(RE)
Ui A O IILEMBENIBERE)
EED

1 Overview of recycling
2 Idea of recycling

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

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

5 Separation technology1(sorting)

6 Separation technology2(gravity)

7 Separation technology3(magnetic)

8 Separation technology4(electric)

9 Refinement technology1(iron)

10 Refinement technology2(aluminum)

11 Refinement technology3(copper)

12 Introduction of recycling process1(automobile)

13 Introduction of recycling process2(electric appliance)
14 Introduction of recycling process3(package)

15 Summary

RAEFHE O 7535

/Assessment Method

BENZRESM 100%
Active learning 100%

ETTR

EEFTDORNA /Preparation and Review

B LEDEE /Remarks

FHICHEL
nothing

VDHAONIE=ZBEL, ERABIHZENERLV., HEZER TS, LR—KNIL 2 THEBRBTOEREEZTMT 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.

HYELASOXY E—

present your own ideas.

F—J— R /Keywords

/Message from the Instructor
BRES, VYA IIILICOVTHERICIVABEZBI LT TEEL, HADERERXD TS,
Not only acuiring knowledge about sustainable society and recycling through lectures, you are given opportunities to
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HPIRHE
oBEREE TF45H BES A7 LEK

(Advanced Sustainable Sanitation Engineering)

BHER ZH H®HF /Hidenari YASUI /| TR F—BRILER (19~ ), SH B/ Tsuyoshi IMAI / SEEENERT
/Instructor BR F&{T / Takayuki SHIMAOKA / SEE B8 ED

BIBER By 28 {y 21 138 RERRE B AV

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

X B S t/Notice EFEETT,

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

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

FRIRSAFICHI1TEH8E FEBRE
RO - TEAR I
Frag I & |THMEET AR ELT. SE7OEAOEEEREFETEST 2.
B - by - R3IR il O e PR IE T O AOEESIC, VAT LAREFEERTE 2L 215705,
RAG - AN - BB IV O PR OIS RREE R TE R L 310708,

<O BiEE O B8 L prE e e
S 1, 1 T AR HAHT BT AREAIL. Ba—20A U %15 L7y TEREIL T RS, SRRMETTHN

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

REDOBE /Course Description
HKQVBOIVZSZTV T, LEITR &Y% L% BEFfMEEEDE 2 2B THY ., EZEINREEECHRE V> BN S H(C
MAT, KEZRDEIBRBEEZADVEN HD, ARE TR, SKEROERE (2% ). SEREORM (WENRE, {LFHLE, &
NMERLE ) OFBEZS, CHICE > THRETDFEVEOREMEPEGEIANETHETEDLDICEDZENTNEBEEBETH S,

Wastewater treatment engineering is the integrated subject composed of chemical engineering, biology, chemistry and mathematics covering
various kinds of unit processes and reactions. This class enables sudents to design the essential processes in wastewater treatment systems and
estimate the reaction perfomance based on theories and elaborated know-how.

HBE /Textbooks
Wastewater Engineering, treatment and reuse, fouth edition (2002) Metcalf & Eddy, McGraw Hill Higher Education, ISBN 978-0071241403.

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

Activated Sludge Models ASM1, ASM2, ASM2d and ASM3 (2000) IWA publishing, ISBN: 978-1900222242.
Anaerobic Digestion Model No.1 (ADM1) ( 2002) IWA publishing, ISBN: 978-1900222785
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CRERFEIZSMR
(Advanced Sustainable Sanitation Engineering)

BB WA /Class schedules and Contents

1. KR ERTOBRE
CHEKERDER T
CBkBEOERS

. 7TOtANERERENERS
. MIEH R E

. LERmE

. EMENREOBRE
CFiEEOEYREBETOEA

9. EYBEOEYLETOLAETOERE
10. RREENRETOER

1. kD EERE

12 BE7O0tA

13. KERZ' O+ R

14. 55 ROAE, BRI

15. lERR DS EE1L

O ~NOoO O, WN

. Wastewater engineering, overview
. Constituents in wastewater

. Process analysis and selection

. Physical unit operations

. Chemical unit operations

. Fundamentals of Biological treatment

. Suspended growth biological tretament processes

0N OB WN =

©

11. Advanced wastewater treatment

12. Disinfection processes

13. Water reuse

14. Treatment, reuse, and diposal of solids and biosolids
15. Issues related to treatment-plant performance

RAESHM D H3E  /Assessment Method

BBHEE (T8 BJICL2ERE) 50%
JE B BIRERE50%

Active learning 50%

Presentation 50%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks
HRBOR—IBHZVOT, BHOFEALE

. Analysis and selection of wastewater flowrates and constituent loadings

. Attached growth and combined biological treatment processes
10. Anaerobic suspended and attached growth biological treatment processes

EMBE
RRSATLAER

The relavant chapters of the textbook (Wastewater Engineering, treatment and reuse, fouth edition) should be carefully understood before the

class.

HYENSOXYHE— [Message from the Instructor
KD BEM2HRBICEFFLET,
Learn Wastewater Engineering in systematic manner.

F—7—R /Keywords
LI kB, MENRS, MEILERS

Chemical engineering, microbial reaction, physico-chemical reaction, wastewater enginerring,
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(Advanced Studies in Environmental Pollution and Health Risks )

HYEEZ i B/ Takaaki KATO / REAGIER (19~ ), 5 EBE¥/Chang-Jin MA/ JEEENEET

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

BIBER By 28 {y 21 138 RERRE £ AV

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

X B S t/Notice EFEETT,

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

FRAES AHICEIT S5 HEEE
E058; - TERR I
fae I @ [BEIcEET S U700 T, ADRE~DEESBIFL 2/-thD—EDFLE¥ &I 1115,
B - fier - /I m O |URS 2 {EROIET Y, ) RO E Sl BT AT EE Y — ILEFLLLSICT S,
R - AT - BEE v O U ARSI D TR CREF T 27l B BERS TSI T3,

g RE O:ME A PrREE RE 2 HEE
#® 1, I-IcHET 2FUESARICEITEENIL. BO—200 Ut a5 LV FEBEIL TS, R

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

REDOBE /Course Description
REBBERBEVAVOBRIIODVTIRERNABHIZEY L, MEOHELZRAZEHOERENAOHOHEM- BERICODVWTES, 1T
B, t¥EBERE, £, REDPFOWRBELEL TOEHICFRARSHABRES TRESESIEZENE TS, BREBLU THLAREBSHIE
VECHEEICHOTRIOTERTHEZERT S,

Participants of this course will acquire theoretical and practical knowledge of understanding and mitigating health problems related to
environmental pollutions. Targets of this course are government officials, environmental practitioners in firms, and environmental researchers. We
expect participants to present during the course how they can utilize the knowledge in their solution seeking for environmental problems.

HRIE [Textbooks
TF*F AN
Handouts are prepared by lectures.

sZEREEFEEICIE O) /References ( Available in the library: O )
Maude Barlow , "Blue Covenant: The Global Water Crisis and the Coming Battle for the Right to Water , "
The New Press , New York , USA.
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OfZEE) AU 4R RES T LEK

(Advanced Studies in Environmental Pollution and Health Risks )

BB WA /Class schedules and Contents
1 AA4FX VA
BAOKESHE
FRKALEE & KEKE
YEKALIE & YRR IBHEER
BRIk B
H£5EF, IXRILF—, TLTFEE
RECBREC OBEEM
KRERERBREYRY
8 HEIEMROTRYELRBREURY
10 BENERFTREBEVAY (TARANEEEDOE )
M EBERNERFREREVAY (FRILLATILFE REEYRTFTFTRY )
12 TEFRERBREURY
13 FAERK (F¥0MA)
14 ZHERK (R¥0M4E)

oO~NOoO O, WN

15 BEVRAV EBE

1 Introduction

2 Overview of Japan's waterworks

3 Water purification and water quality
4 Water purification and facilities

5 Practice of water quality tests

6 Life, energy and pollution

7 Links between environment & health

8 Air pollution & health risk

9 Air pollutants derived from authomobile and their health risk

10 Indoor air pollution & health risk (Asbestos and tobacco smoke)

11 Indoor air pollution & health risk (Formaldehyde and biogenic pollutants)
12 Land pollution & health risk

13 Student presentation (Group 1)

14 Student presentation (Group 2)

15 Policy and health risk

RAESHM D H3E  /Assessment Method

RBHSRESN 50%
BE(LKR—b) RUEET-YEZEELL K- MMEHA4-1085 L) 50%

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

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks
ERANBREHE TS,
FRASREIRELTD (HBICLIZEFEENVEVERRARELETDENHD ).
SEAMNBIDOREY - KLBBERDBREEZTO>BEN D, TOBEOREE, RFEBIZELENEERLETS,

Active participation to discussions is highly valued.

Official language is English.
Study visits to waste/water treatment facilities in or near Kitakyushu may be included. Transportation fees are payable by students.

BHEHN,SOAYE— /Message from the Instructor

F—J— R /Keywords
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-~ = EMRAE
ORB N AT LKHIES RATHEY

(Special Lectures on Heat Power Systems)

BHER £ B# / Masaaki IZUMI / W AT LATER (19~ ), FW TR / Sadami YOSHIYAMA / ##> A5 A
/Instructor TER(19~)
FH L ¥— / Koichi INOUE / W2 AT AT ZEHR (19~)
BIBFER By 284y 28 2% H RERE BE A"
/Year /Credits /Semester /Class Format /Class
WRAZEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
[Year of School Entrance O O
HRER [iEBR] REMNMZTOLRAD—RA, RENAADATALAD—A REERVATLAO—R, BB ATLAO—R, &

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

ERTIFSND [FESAHICH T80 (FEMETIICHICHT &R | . FhEEE

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

RS hat b1 AR SizEE
S8 - T2 [ | ® |24 25 aHt b AR CREL B S B (557 5.
e T | O |2t —BE0EE L T, BP0 7 J0—F TRATE HEE RS &I 5.,
B - B - IR E‘ ; @ |TRILE B0t BRIcHi- 7. BErOIFIEE TE SR LTEES - UENESD,
BAL - mar - A V| @ |t RO ER A DR L - EaE 65, RO FEERSAI L L S o AAEEE © o,
"G BEE O BE L prE S
K1, - ICAmST AP AHIC B AL, Ba— 207 %15 Loy TERRL TS, BT 27 LARRIRE

WL AT LD 2LMOEE S, BB CRUESHHICE T 2RENOMEFE - 20N Y F a5 Lo TTHEIL TR S,

BENOME /Course Description
HABH AT LARVERB NS AT ALAILODVWTOBIZFNE RS S OUERITEEMHTD .
HABAZATALTR , Y MBI TF A —EILFA VL ZERE L ERNRBEORBEERICOVTHFITS . ANXRp LEBEHEEY
DEREME L T, BEITE ENBHCCIREXPPCCIREICDVWTESRTS .
ERBOATATE , Z0F VAL EEERY A OILELT , RBOTY A VI EDEVEERBAL , 8WNFES|IETH TV RERZF2XAIH
HFEAVTHSHILTS . BIC, I—IRL—2a0PEEBIT A I BEOTRICODVWTEEETS .
ABETRAABH AT LARVERB NS AT LAOMEZBIZNICHBNTD N EFIZODHD 2 ZBEET 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, differences between Rankin cycle and real cycle are lectured and methods for reduction of the thermal efficiency are

discussed with the second law of thermodynamics.Moreover application of co-generation system and combined power cycle is discussed.
The aim of this cource is to obtain the ability to thermodinamically analyze the performance on the systems of gas and steam power.

#HBIE [Textbooks
BREA

Handout

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

To be announced in class
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CRB N AT LKHIRER

(Special Lectures on Heat Power Systems)

BB WA /Class schedules and Contents

HARX VA

HABAZATL (FY =414 D))

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

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

11 BRBAOSATL(B& BEYA4UIL)

12 BRKEBOD AT L ( F2ERIRNT )

13 BEBHYATL (I—YIXL—23Y)

14 BKBODATL(HABRESBHAYAOI)

15 F&o

O ~NO O WN -

©

1 Guidance

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

5 Gas Cycle and Heat Engine (Diesel Cycle)

6 Gas Cycle and Heat Engine (Spray Combustion)

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

8 Vapor Power Cycles (Rankine Cycle)

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

11 Vapor Power Cycles(Reheat and Regenerative Cycles)

12 Vapor Power Cycles (Second-Law Analysis)

13 Vapor Power Cycles (Cogeneration)

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

15 Conclusions

RAESHM D H3E  /Assessment Method
LR—bN 100%

Otto Cycle)
S| Engine and DISI Engine)

—_~ e~~~

Reports 100%

EH- ERFEBEOHAZAR /Preparation and Review

B LEDEE /Remarks
BHFEMBIZICEITIANREET S,

Knowledge of thermodynamics and combustion engineering is required.

HYENSOXYHE— Message from the Instructor

F—J— R /Keywords
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EMBE

ORENFIMH AT LHIER RATEER

(Special Lectures on Flow Control Systems)

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

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTRSNS MFUESHHICHIT28E0 FEMETIICHICFIT28E0) 1, FEEE

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

RS B =51 B HEHE
- T I | ® [Brmnloou COMEEE S,
o T N T ———
e m—
2% - s - T =1
R - AL - A V| O oTEs a0 i E R OLENES (1] 5,
%O BiME O Wi A PrmE PR
%1, 1o SRS R HIBEENIE. Ba—20h Y %15 hvy JEEELT AL, MENE 25 LFRERR

MM 2T LD -ALAOREIL. #HE S PUESHHICHITREEORMENEE I -20N ) F a5 Lv o TTHEIL T S,

RENOPE /Course Description

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

HBE /Textbooks
Original textbook to be delivered.

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

B¥:HE - WA /Class schedules and Contents

1 Introduction

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

4 Properties of pseudo-shocks

5 Neumann and Lustwerk's experiment

6 Numerical calculations on shock trains

7 Shockless model of pseudo-shocks

8 Diffusion model of pseudo-shocks

9 Modified diffusion model of pseudo-shocks

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

13 Pseudo-shocks in supersonic ejectors

14 Control methods of pseudo-shocks

15 Self-excited oscillations of pseudo-shocks

RAESHM D H3%  /Assessment Method
Presentation 100%
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EMBE

ORENFIMH AT LHIER RATEER

(Special Lectures on Flow Control Systems)

Epi- BE%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks

It is desirable to do preparations for lessons and a review.
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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EMRE
ORRET AT LYERGES RATHEL

(Special Lectures on Design Systems)

HYER ¥k  RE—/Ryoichi MATSUNAGA / M2 A7 LAT%¥%, # BER/Changhee CHO / #> AT LATHH

/Instructor (19~)
MLE ¥/ Hiroshi MURAKAMI / > AT ATZER (19~ ), & 5AE / Hiroki CHO / S A7 AT EH
(19~)

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICHT &8 | . FhEER

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

FIES hat B BEEN HEEE
0 - 120 [ | ® BRTFOBIEREAEEL. hodits 27 LATICH 1T B ELEE - EEOTHEES o,
ke I | O [RsergameL. Thafmad o,

o—1

B - A - TR I-2 | O |[BEATaEEetas (et RS R T 5,
B mAL- T V| O [T b RO CES. B AL TOR AR AR AL O,
%O B AE O E A PrEE o
1, 1~ CHET BRAEE B BT HEEAIL. Ba— 20N U %25 Ly JEREEEL T RS, 251 AT LATRIERR

EEWL AT LD -2 LAOELE . BB EFuESHHICE T2 OMEFE - A0N U L a5 Lv o TTHEEIL TR S,

REDOME /Course Description
BRBEYORTICHE T2, MBOZER, BE. WECEI>MBAIFZCEIT»AHZEY  REESHOSVESEIXNRICEITZEN
OFEFH MIBEMCODVWTHATESDLSICK D,

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

#HHKIE [Textbooks

=L
None

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

XEOOE—28H. SRTFERENT S,
Handouts of a copy of articles about related topics.
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EMBE

WY AT LHBIHES nazsey

(Special Lectures on Design Systems)

BB WA /Class schedules and Contents

1 EEMIOESE S
EEMT
REMEMT
BEmMT
BEMT
BEREHAE
CAD/CAM/CAE
BB

9 BREHZ

10 #BERWT

11 BERITES
12 MRESFOER
13 MREBOEHEE
14 HROHEERE
15FEH

oO~NOoO O, WN

1 Features of rotary forming

2 Rolling

3 Superplasticity

4 Laser-aided direct metal froming

5 Ultra-precision machining

6 Ultra-precision measurement

7 CAD/CAM/CAE

8 Optimum design

9 Finite element method

10 Structural analysis

11 Practice of structural analysis

12 Microstructures of materials

13 Methods for observation of microstructures
14 Phase transformation of materials
15 Summary

RAESHM D H3E  /Assessment Method

L7R—K 100%
Report 100%

ER- BRZBOANAE  /Preparation and Review

BELEDEE /Remarks

A4
None

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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EMBE

oY AT LTHKRIHS i

(Special Lectures on Systems Engineering)

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

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONS PR FHICEITAEE0 (FEMMETEICHITHIT 2880 1 . FIEER

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

RS A 51 D8N SERE

5158 - ITR I | @ |[BATrosrerrhaml. pou AT ATEHATHISIT AR - ERESEEE S D,

e T | A [227 L TESHOBF WS M. FRERURESE L T L TRERERRAT 2RENES O,

B - Y- FI -1 | A EESHEATEVERT. 27 LTPHTOH R L T 5820 HBESI i1 5.
I-2 | O 8o -FEmes. BES ORI EERL T, H UMIIAET 2HENESITMHIT 5,

B - BEAK - R N | O [v25 AT¥SBORINMARADOEL B & EHES 2.

L DR LS B B BRI, B 2D a5 ey JEERL T L, YA ATFRRRE

EEHL AT LD -2LAOFEER, B8 RS AHICEITARENOMEREE I - A0V F a5 L7y TTHEIL TS,

BENOME /Course Description
DATLAIZFEATLAORE, @i, BET. #14, FHMEl, S@Elk. EHM. RN ECEITIZRTHS, ARETR. ORY NP EBE
BEODEW AT LAEZRREL T, ELNEBMOBHREZEL T, PATAIZICBEIT2HBZ RO, EEER., EMAZEEFEV AT LN
TEDELOILBBETH B,

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

HRBE /Textbooks
PHEIZBUTER E A

Papers will be distributed.

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

L
None

B¥StE - WA /Class schedules and Contents

1 HA4H A Introduction

SATLOEFTIY Modeling of Systems

SATLOETFI) Y (EH) Modeling of Systems (Examples)
SATLDORN  Analysis of Systems

AT LD (BH) Analysis of Systems (Examples)
AT LDORET  Design of Systems

AT LD (BH) Design of Systems (Examples)

AT LOEE  Optimization of Systems

9 JATLAORHE (EH) Optimization of Systems (Examples)
10 SRTLOHME (EH ) Control of Systems (Theory)

11 2ATLOHEE (BHA) Control of Systems (Application)

12 JATLOHEME (BH) Control of Systems (Examples)

13 JATLDOREM  Safety of Systems

14 SRATLOREM (FBH) Safety of Systems (Examples)

15 & Conclusions

RAESHM D H3%  /Assessment Method

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

O NOoO O WDN

Ep- BERZBOANAE  /Preparation and Review
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O AT ALAIFRAFES

(Special Lectures on Systems Engineering)

B LEDEE /Remarks
HEITZICEIT2ERABEMERREETD L,

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

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

38/ 66

EMBE
RETIZEY



oOART 1 U A%HAESE

(Special Lectures on Robotics)

BYEER

/Instructor

RIEFIR By

/Year

/Credits

NRALEE

/Year of School Entrance

e EE
/Department

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

EMBE

RETIZEY

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

ERTIFONS PR FHICEITAEE0 (FEMMETEICHITHIT 2880 1 . FIEER

/ Competence Defined in

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

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

FUIE5 =51 B RN FEaE
5, - 17 [ | © [BHIZOSPBIEATHEL. bonfs « 0 2S5 4855 - EESTHmES o,
o T | & |0fs 1 0 APBOB EHREE S . FRERUREEE - L TEIL (MEEiRAT 28% S o,
R D-1 | A [BREREACEVRIT. ORT 1 0 2SO SR T T% B2 HEES 115,
M-2 | O [Bonidmmms. BasriraEL 7. Fd R ART AR EaIT[1 5,
B - B REE W | O |08T 1 5 A ST ORI~ L & A o,
;?;?iﬁﬁmgégﬁﬁﬁfgﬁiféﬁﬁH\E:—z@tU#:iLVvﬁ%E%bT<Eého AT (2 AFRIERS

EEHL AT LD -2LAOFEER, B8 RS AHICEITARENOMEREE I - A0V F a5 L7y TTHEIL TS,

BENOME /Course Description
ORY MEfiTld , EERBICEEFTSTEFTOHSWREIANLAESNADO2HYET . TOORY MNE#H- EF- BR HHEEOBRLEVSD
HBOIZOBATHY , FLSAOTKRICH S THRBEMAIRL MR- BREATVET . AERTR , ORY MMIEAETh TV ELY S
BWERYRVET . HIC, BEEZAVCEVSEMPORY NOMEBLEEINICZATESVET .
Robot technology is applied in not only factories but also all the domains of human life.
The robot is an application of the broad fields engineering such as mechanics, electronics, information and control technologies.
New technology is studied and developed one after another, following on expansion of the applied fields.
This lecture deals with various technology currently utilized for the robot.

The sensor technology using vision and robot intelligence are specially focused on.

HBE

RE .

/Textbooks

Undecided.

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

BEH,

TV NERS .

Prints are properly given.
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EMBE

;ﬁ % BETRER

oORT 14 U A%H

(Special Lectures on Robotics)

BEHE- AA  /Class schedules and Contents
F1E HAFUA ORY NEMORBSAEE
g2/ ORY OB H
%38 ORYRNOTF7IOF1I—X
#E4E ORY ~OFIE
#5mE HEEY
#om EfuE
BE7E  IRTEGEHE
#8E IIRTEBRER
$oE EE (F1E~8EOHE)
#1008 OKRY NOAEEL
#£11E Za1—-JIIRYKD—7
#12E BoEBsy 7
#13E BEBEHT7IILIVXA
F14E FEO
E15E K
1 Guidance, Fields where robot technology is applied
2 Robot sensor
3 Robot actuator
4 Robot control
5 Vision sensor
6 Image processing
7 3D visual measurement
8 3D visual information
9 Exercise
10 Intelligent robot
11 Neural network
12 Self-organizing map
13 Genetic algorithm
14 Summary
15 Presentation

RIEFFM D FEE  /Assessment Method
&K 50, LAR—b : 501 ( 5B9E , 15EIZICLAR—KNEZRLET)
REIHALET .
Presentation 50%, Report 50% (Reports are imposed on final of the 9th and 15th lessons).
The points will be subtracted by absence.

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks

FE,BBETAIT>TLKEESVY 4§, XANOZIVABEENERZBBL TVWAENEELL .
Enough preparation and revision are requested.
The students are expected to finish the courses about control and mechatronics.

HUELASOXYE— [Message from the Instructor

ORY NEMOERICEEEFELVEDONHYET . COBREZ2HAHELT , ESICESEFOEMER) ANKEHRZIESBHLTLKEE
W

The progress of robot technology is remarkable.

Try hard to continue obtaining the further newest technology by yourself.

F—"— R /Keywords
ARy b, /BEEY, MEORY b
Robot, Vision sensor, Intelligent robot
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OIRIEHAERT OV

EMBE

= BETRER

(Supervised Research on the Urban Environment and Ecological Design)

BYEER

/Instructor

RIEFIR

/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

T A— /N—b /Bart DEWANCKER / BT H 1 %8 (19~)

28y 1 125 RERE #Ex IR

/Semester /Class Format /Class

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

(ONNO)

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

ERTIFONS PR FHICEITAEE0 (FEMMETEICHITHIT 2880 1 . FIEER

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

/ Competence Defined in

SRS F -5 AR HEEE
T GER BT BRIOETEEEL LA O T AL U ERE T SR B TR 158 T
S0y - T2 Lo [@
o A B A REEL L EA PRE S — 5 A S £ £ AR BEATE R 115,
2% - - 7 1 | ® |[SPossaL. EReraisatl, TOReE RNt ie cHET ARSI 5,
IS — v | o [PEEEREDLEn SE AN S L T B SR AR RS 2
%G B HE O BE L rrEE . e
51, 1 CHITT BEAIES BT HIT BRI, B 20N ) £a5 hvy JERRL T S, FRALH O A

HEET Y O -2 LAOFEER, B8 RS AHICEITAEENOMEREE I - A0V F a5 L7y TTHEIL TS,

BENOME /Course Description

BEBATRECREBIZLENITEL, BTRUHRLATRRICERITZDCENBEREZZES, BI¥ TR, BEFFL/RTOVERERERS
CEDLZEHRARETV. EOLKSBRERBIBRALTTONATVRLZERT D, BETR. YRATAFTTLIT 1 (FETaELSHHTI<
W)RFOVNIRDTAICOVWTERL, AN ZRRBFICL T, YATAFTLI T A OEFRHEOEBZTS>. BHMETE. £
FSICRREBREOFH I ERENATVEAD, EFNFEPTOLSBHTIEIHE NI BTRETHEKAHK, BRI,

Globally, there are two trends in urban development, shrinking cities and compact cities in developed countries on the one hand, and expanding
cities in developing countries on the other hand. In the first series of sessions we will deal with

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

We discuss more deeper aspects of sustainable urban cities, and understand the reasons to pursue the environmental conscious cities and back
ground of those cities in many countries all over the world.

HRIE  /Textbooks

BELELV
Not specified
SEZEREEHEEICIF O) /References ( Available in the library: O )
BELEL
Not specified
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OIRIBHAMBT IS VBEBR

(Supervised Research on the Urban Environment and Ecological Design)

BB WA /Class schedules and Contents

1 HAEVRA

2 REHEHH IO VEHFE1 HOEBRHA
BHEBT I W EHIFFE2 HOLEBEAK2
HEFMHT IV BHIFFER3  BARKRBHI
HAERMH I V) EHITEL PHARRFEHI2
HEHMH IV EHIFAZERS BHAEHN

HEEH I V) B BHEHI2

HEH I V) BHIHET BHAEHI3

9 HARFAFTINIFTAEAVNIRIT4 (1)

10 YATFAFTNLITAEDAVNTRIT A (2)

1M YRFAFTINOTAEDVNIRIT1(3)

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

o

3
4
5
6
7
8

S S SR S W SR
i S S

1 Guidance

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

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

urban fringe studies 2
foreign cities 1

foreign cities 2

foreign cities 3

9 Sustainable city and Compact city 1

10 Sustainable city and Compact city 2

11 Sustainable city and Compact city 3

12 Sustainable city and Compact city, project study 1
13 Sustainable city and Compact city, project study 2
14 Sustainable city and Compact city, project study 3
15 Presentation

RAESHM D H3E  /Assessment Method

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

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

evaluation of project study research 20%

evaluation of final presentation 40%

Efl- BHRFZOAAE /Preparation and Review

B LEDEE /Remarks

FEHNSEARRELCEDIFHICHALEZRS, BR. NEFET > THCEZHEBLET,

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

EHIFAFE T, URL, HEZHRLTEZL,
You have to specify sources such as URL or authority of your report.

HUEASOXYE— [Message from the Instructor

BEHIE, RESEZENTANICRECRY ECSNEREEZFTVET,

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

F—J— R /Keywords

40/ 66
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EMRE
BERERRGTFESRN RATSEH

(Supervised Research on the Environmental Design of Living Spaces)

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

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I O |BiEERsEst R 2300, - SHETIER T LR E R HIEHEIEST 2.
Fag @ |EiERsEst T AR E GG BRI E SIS T 2,
B - Jig - /IR A |BIERREE SR 2IEASGEL - ENEIC LY BE FOE R - SRR RN T BICT 5.

=\ 85| =

R - EAT - REE O |BEEENEHIRAT 270V 1 7 F OHEE & 5L TRSER A% IZ8T 2,
W@l BHE O: R A PrBhE JEV——
%1, [-ICRnd 2R AsHCBITAEENIE. Ba—200 U Fa5 L7y FERIL TLREL, TRl TR
WIRSEF o O — ALIAOFEIL. BB &S I LB T AEENORBSEEFE I A0 U F a5 LYy T UL T4 Ea0,

RENOPE /Course Description

TERATAVShBIRL BT/ EREZ, EECLTOMREERE NI EARBEEOBRIIODVTHEYICTMETEZRIZEETD LD
BT LOBBEREXBRAER 7 —IILRY—J I/ ETHE, 272, 2MULEERCEI<KAREZET—NETR7AOTTLESR
BHEHEOEEO T TR HET,

FEHEZEFUTOEBYTH S,

1. FIEY  BHZEEORBOT7OCIINZELT, BE- BHEEICKTIERERDD,

2 BAREY . O IV NE2EELT. BERBICHITZIEMRE RO D,

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

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

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

Goal is as follows:

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

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

HRIE /Textbooks

FERALEL

Not specified

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

To be announced in class
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EMRE
BERERRGTFESRN RATSEH

(Supervised Research on the Environmental Design of Living Spaces)

BB WA /Class schedules and Contents
1 #H4 &> AlGuidance

2~7

FRINEY :

BEEG BHEROEIEXMOTME. 7 —ILRUS—FE2zEL T, BE FHZEHICNITZIERZRY, EROBHEECSFZ702
IVRERELLEBRERETETS,

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

EAREY

REQOESE HHZEBMEE- X BRER[RESLICEEOHR/NSHML., TOREFEEVRICODVTEANICRAIZEZBHELETO
PIVNCHIRIBREEBTEREETS,

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.

RIEFHM D % /Assessment Method
LAR—bK 100%
Mid term Papers 100%

Epl- BRFZOANAE /Preparation and Review

BiELDEE /Remarks
FICEL
Not specified
TOPIVNEBHRERZBL THEHELEBEBNET A AAY2IVELN DI E .
Students are encouraged to participate in discussion with Instructor on Project Seminar.
BYEEASOXYE— /Message from the Instructor

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

F—"— R /Keywords

41/ 66



CREEMEMBI T2 AR

(Supervised Research on Environmentally Conscious Materials Engineering)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

/MU %5k / Hidehiro KOYAMADA / BE7H A 2 28 (19~ )

EMBE

RETIZEY

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

(ONNO)

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

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

ERTIFONS PR FHICEITAEE0 (FEMMETEICHITHIT 2880 1 . FIEER

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

/ Competence Defined in

FhES A#ICHIT 288D

=BT

31

[

RIRTFIRAE D L W B S B O EE TR 1215 T S

© BICFO 9 FEHEL D ORREERFR YT 2T BEERD.

Fiy
Fag I @ [EEsEFIREE CRRE T BT SR T — A EREICE L ORI T SEREE ST A,
B . wpF . =38 I o ERTIRONICSETE TRRETHEL. RIRRFIR G ST 2EMEVIRE Tt L. TOMEEIRE
"” REEMEICRET AREHESICMT 2.
B - AL - BEE I EE T PNREIO 0 SIGE AR IR A O ERFE S 5RER SR L T, g RO P TME Sl L TEhE

o g BE O:BME A PR
B, I lCRSd 2R RS AHICEIT28EN01. Ba—200 a5 L7 JEEEIL TS,
HEET Y O -2 LAOFEER, B8 RS AHICEITAEENOMEREE I - A0V F a5 L7y TTHEIL TS,

BENOME /Course Description

RIRERFIRIA T T el

FRARsEE BHOBROERLL T, BEEMBORERNELEEBL LHRELTRMARIEETH D, FHEETE., EEMBORE
REARSRFIANREHOTES EEFALS AT, REBNEOMBRARKIC DV TEFNESZE
LTERERDD, ZEROEER. REANENBIZOSESHAE,. RS LCHAREELZEE/IZCETHD,

I, MAK, USA TILMEE

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

material engineering.

HHRIE [Textbooks
=L

Not specified

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

BEPICEETRY

To be announced in class
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CREEMEMBI T2 AR

(Supervised Research on Environmentally Conscious Materials Engineering)

BB WA /Class schedules and Contents

1. EEMRORENER1 [XRAME]

2 BEMBOREMNER2 [£F &)

L EEMBORLNERS [BEHH]

4. BEMBOBRSLHNRERMS [Limire]

5. MRIERET O REE & RIBAMB M BIERET

6. 5RE 0§l

7. IO FE

8. MAMDOFE1 [#EiEM]

9. MAMDOFM2 [ L41]

10. UH A O )L EEEDFHE

1. REBEE R/ O FHE

12. A NS D OFHME

13. REFMBA BRI EREFMRIO> V) —N]
14, RIFFMBEMBIERE2 [#RLEX D NREEMR]
15. REBFMBEAMBERES [EX2 MOV 2 U —NE#]

. Historical aspects of building materials 1 / Natural materials

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

. Evaluation of strength

. Evaluation of workability

. Evaluation of durability 1 / Structural materials

. Evaluation of durability 2 / Unstructural materials

10. Evaluation of recycling performance

11. Evaluation of environmental load

12. Evaluation of cost competitiveness

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

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

0N OB WN =

©

BiERME D A% /Assessment Method
EE : 50%
LAR—K :50%

Exercise: 50%
Report: 50%

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
BEFICEETRYT

To be announced in class

BEBNEERICEOD L

Attenders are expected to participate in discussion with instructor.

BHEHN,SOAYE— /Message from the Instructor

BAZBEHRERE L THANICERLVLLEIORTUTIOZEAN LZ2R<ERL. SEORE

EBEeLTHRLL,

EMBE

RETIZEY

FANBERZXZPEEMBOH) FZEXD

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

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

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

42/ 66



EMBE

> S oo IS TS ET
R B EERER RATENR
(Supervised Research on Trans-Generational Architectural Design)
BHER /NMUHE 3L / Hidehiro KOYAMADA / BBEE7H o 28 (19~ )
/Instructor
BIEER B 28 {1 5 125 RERRE E-E3 A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONS PR FHICEITAEE0 (FEMMETEICHITHIT 2880 1 . FIEER

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

FlhiES A EIT S8R IEEE
EOGE - TERR [ @ [@EESFEICHI-AFFRORE A TTSEE - BE T 25 E G EP TS T .
srat I o [BEohf S EIRICESF & T, (AESHENT —2%5EIC0L. ERstES Tl cE T HEET
i BIcfTE,
BE - HEr - 7 I N |[BETELSN-EESNEMHEREE. LY ER cHRIcEET aREHhESICTITS,
T — . o [EXITET DEELEEOERE D LIC SHEEAI R Y 2T LEERT N B RIEEEAL.
et EE T RS RS TIE S AL TR T ARER L TAHL 3107 5.

@B EE O:ME L prEE

1, I-ICHIET 2FUESAHICSI TR, Ba-20h ) Fa5 L7 JEHEEL TS,

RS

HEET Y O -2 LAOFEER, B8 RS AHICEITAEENOMEREE I - A0V F a5 L7y TTHEIL TS,

BENOME /Course Description

RERCHIRDCENERS , ELNEEVOEERM (MHE, 82  &ilf ) LOVT , BERBICCHEL  BERESNTVIEEN D
REGLOFEICODVTES, RBE , 2MZ2BL , IZ0SELHB , BNSLTCAESEE2EET 3,

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

skill and research method of engineering.

#HBIE [Textbooks

ERALEL
Not specified

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

HEBNTS

To be announced in class

LB WA /Class schedules and Contents
1

HAEV A

Guidance

2~5
IF LB OESEY
Building built before the Edo period

6~9
BJAA S BB D EEY
Building built from the Meiji period to the early part of the Shouwa period

10~14
BAOEL S REOEREY
Building built after the early part of the Shouwa period

15
TIN—T5E

Discussion
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A EEEESR

(Supervised Research on Trans-Generational Architectural Design)

RIEME D 5%  /Assessment Method

LR—bk 100%
Mid term Papers 100%

Epi- E%FBOANAE  /Preparation and Review

BELDEE /Remarks
#FICHEL
Not specified
BRNZET A AN aveLnriidcie
Try an aggressive discussion.
HYENSOXYHE— [Message from the Instructor
B VAR ORURIZEHTHRL LV .

Make effort to absorb extensive knowledge.

F—J— R /Keywords
ERALIERE | ERER , &ilTE , ESMN  ERET

Heritage of Industrial Modernization, History of construcrion technology, Building material, Construction method

43/ 66
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EMRE
o MIREIFESR ABTEER

(Supervised Research on Urban Environmental Engineering)

HYER & &/ Weijun GAO / BEFH A %R (19~ ), L ZB/ Hidetoshi NAKAGAMI / EE Eh:EETR
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |BRRRIEI Y L300 - EME TSR T e E 0 IR IZIRY &

Fag I O |BTRERIE ST AR E SR R T BRI E SIS T 2.

B - Jig - /IR il @ |BRRIETEI AT BN - RS LY EE O - REadEENESICAT S,
Rl - BEE - BE IV @ [BTRRIFICRT 270V 7 FO#EE - &L TRRERFREENEEIST 2.

WS ME O:REE A PriE EpIEts TarET
1, D lCHEd 2R RS AFICHITAEENIE. Ba—200UFa 347w FRHEEIL TS, R
MBI O -2 LAOEE R, BB EFESAHICE T ARENORMEYNEE I -0 U Fa T Ly TTHEEL TR S,

RENOPE /Course Description
ARETE, BHORABLE T THELSBELOEFDS, £ETHOHELTERREL T, Z2N) ORESEFREEIRHRICODEDTAELT
W EHOBER/PEMCOVWTHUDCEZENETS, BRUBKREICCH T, BHFrERPHEHRE, XRRENEXZ21/NIMET
EBLEFNEKTRELOBEMPIATLORRETS. o, BF IRXLF—SOBBEGEREZEA THRAETORIFELL>TVLS
Y, ERBRACOBRREZSVT, SEOHTREXSICELIERPEMNEZEN TS,

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

HRBE /Textbooks
IR1E & #H/Enviroment and Cities

SEZEREEHEEICIF O) /References ( Available in the library: O )
HEERICEEHRN T, /will be introduced during the lecture appropriately.
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oM TR T M

(Supervised Research on Urban Environmental Engineering)

BB WA /Class schedules and Contents
1. Bk
2. \EHHRE
3. RRFBH—HWHREDZEAL
4. 7ON—)LH B EHIRE
5T 71720 L —RESHHRE
6. MHOFELBE
7. 7ON—)HE0OEH - BEHHRE
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

B LDEE /Remarks

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.

COBRXBIEFORFBMEE 2T, BRLEY, XBERELLYTZIOT, XFEORIEHLETHS,
English material will be used. Students need to translate or present in English.

HYENSOXYHE— [Message from the Instructor

EMBE

RETIZEY

BHREOHFERESATLELTES R, BHRREAROIBELEH L VBEREZODSYEL TV T, 21120 "HHRELR.

EDOBHREV—AI YT ILBE2TESVEL,

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—J— R /Keywords
HHRE, TO> 71, HHEE, &%, &2

Urban Environment, Eco-City. City Form and Fabric, Economic Urban Environment, Social Urban Environment
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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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

/Year of School Entrance O O

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

ERTIFONS PR FHICEITAEE0 (FEMMETEICHITHIT 2880 1 . FIEER

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

FhiriES HEH 517 DR Zi26E
058 - FERR I [ O |msmmmssms 2 LITHL T SESPEONE LK) - EEONEERT 5.
A I | & [eswmssing 25 L1200 T 0 - 8T FFBO I OOBE SEREESITHIT A,

) BRI STV N AL BL. BEEFWEEEL LB T, R, RADIZD0
B - k=R I 1@ gz - zmnces,
- N

H@ B EHE O:FSE A PrEE S
1, 1O PSS HHITEIT BRI, BI-A0AUF25 L7y FERRL T AL, TR

HEET Y O -2 LAOFEER, B8 RS AHICEITAEENOMEREE I - A0V F a5 L7y TTHEIL TS,

BENOME /Course Description
BENRBHEHS ATAICELT, SURVABOBTESEMREIZES, HIC. BEETZHANAOBS IV ZEROYENSRROERE, RE
EEOSENZEEBEAD_AXALICEL, TOEMAMBEARELRIILETEDD LS, OFEOHART—TICHTIE- EZRRENAES
SOFBEME- BEFT- EE, ORVEBRAXOWRABROHEZNRLEEZTS, 58S, BRESHERE, ZERRESPHFEZHANEE TS,
AREOEZERELE., EENRBEFHATLALCEL T, RERE. BROLOOBE- il KRENTEZETHB,

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

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

To be announced in class
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BRRRIFHER

(Supervised Research on Environmental Engineering in Architecture)

BB WA /Class schedules and Contents
1 HARX VA
2 ZEOHRABTRE (B ZERRENALTEHE)
3 ZEHOMRICET2E- ZRREADOFERL
4 LERREORE EE
5 BREBROLOOMEE
6 |- R
7
8

ARBEICHIZIFFMERRCRE (BECHL>TRFEOMRT—VICEE )

RRFICHTIRMBERRET(1) AARFERX
9 ARBICHIIEMERRUEE(2) HFEWX
10 LREAXOHEH (MRER. MAR, 1aMHE)

1M1 ZERERCHEIZIENESRGEE (BECH > TREBLEOHART —VICEE )

12 ZRERICHTZEMERBIOBT(1) BEFERX
13 ZERRBICHEITZ2EMERRE(Q) HFEH
14 LREWBXOHEE (MRER, HAR. wHmAE)

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

RAESHM D H3E  /Assessment Method
LAR—N 40%
&K 60%
Report 40%
Presentation 60%

Efl- BHRFZOAAE  /Preparation and Review

B LDEE /Remarks
BEETT .
To be assigned in class.

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords

45/ 66
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EMRE
BREBEFER RETISEY

(Supervised Research on Structural Analysis)

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

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIRSNS MFUESAHICEITo8E0 FEMETRICHICHITS8E | . FIEEE

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

SRS B 51T BREN s258
#0081 - 22 1| O [emmammma sl T 45, T3 EOREOEELHN T TIEIL. ITET 5.
g 1| O [Rmmenomi. 57 Rl THRRESL T SEELRITEE 5.
BE 2 - & I
Bl e W
KO BIMHE O:FGE A PPEE e
51, 1~ THIST AR BT BITHAENNE, BI—20NUF25 L7y FJEREEL T RS, R

HEET Y L O—ALAOPEEIL, BE RS RHICBI T AENOMERTE - 20N U Fa S Lvy T UL TSy,

BENOME /Course Description
BEBETHVD IZE , BELE , #MELSE  BELZLEVLK OV OBEN M $D . FBETR , Chs0hZETHELE LD , 18K, 0T &
- ZBR, BO - OFT KB BRENFKEE  BEIZOBANSHEHTD  SSICABEORE (RBEE , BUREREL , BUREZE
3k, REASORE , B REASORE ) PIXRLFRE (BIRTUIVIIIIIILFORE , /NI TUXV RV IRIILFRE ) OB
BIIBSEILKY , DFOBEEZEBBLTESSLEENETS .

Mechanics of building structures are categorized such as structural mechanics, strength of materials and theory of plasticity. Equilibrium
equations, stress-strain relations and strain-displacement relations are reviewed from the view point of theory of elasticity. =~ Moreover principles of
work (divergence theorem, unit load method, principle of virtual work and so on)  and energy principles (principle of minimum potential energy
and principle of minimum complementary energy) are explained. The objective of this class is to acquire the structure of structural analysis.

HRIE /Textbooks
IFXRILXFEEAM (BEA—BE , ZEEE)
A first course of energy priciple.
SEEREEEEICIE O) /References ( Available in the library: O )
BHEENTS
To be announced in class.
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BRBEFBER

(Supervised Research on Structural Analysis)

BB WA /Class schedules and Contents

1 RERICHT2HZ0EE1 HOBE
PEBICS TR HFE0OHEE2 0 H - TUBEER
PEBIIB T2 HEF0OEES BH- 0T HEEK
HNENEEREORERFERN1 Hots
N VEMREORERAREN2 0T H - TMERK
WA VEEBEORRARENS Bh—0FKERK
WNENEERBEORERHFERN4 BENTHSDLEIOHE
BT NEMEREAEOERSERS T
9 BAN—DIADOERE
10 REAEOFRE
1 HREASOFEE
12 BPMRFUODYIILIRILFORE
13 BNV TIAVEZVIRILFORE
14 ELUE %
15 F&d

oO~NOoO O, WN

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

RIEFFM DA%  /Assessment Method
BETOTARAAYIL 20%
LAR—K 80%

Discussion 20%
Paper 80%

O N OO WN =

©

Efl- BHRFZOAAE  /Preparation and Review

BELDEE /Remarks
BEBNTFEZIHBRRANERTLL .
Students are requested to complete the structural analysis.

BAEROBERTHAOT , BREAXTHEITZICLREE2A  MELEF > THETIEBIEETHS .

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

HUELASOXYE— [Message from the Instructor

TEZTREBMTOBEYOFEZER/IRLICKY , ROKY USSR TORBKZKD > TEL W .
By taking this lesson, enjoy a world of structural analysis.

F—J— R /Keywords

46/ 66
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EMBE

BEBIERBRE BETYER

(Supervised Research on Building Systems and Construction Methods)

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

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIRSNS MFUESAHICEITo8E0 FEMETRICHICHITS8E | . FIEEE

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

RS BH 13 BRE] L
s 190 I [ O |t 6Tl ouB s s o RERL AR RIS RRE 1E8T 5.,
R I | O [REBLaeR CRERERE IR 7 el LB AN E £ L TOMe OROVEIEET 5.
B 9 &8 T
L Ea v
. Tl SRS SIS SAENIS, HI— X0 % 25 A7y SERILTE AL RRBL AR

HEET Y L O—ALAOPEEIL, BE RS RHICBI T AENOMERTE - 20N U Fa S Lvy T UL TSy,

BENOME /Course Description
BERBLZGERECFELNAIMBPROBEICI>TRELEDS, Fio , HEIEICEHITIEEMBNERLESZ Y |, #iFHEA R, BIAZE
BEFEELCL>TRELERY K MERTESHEARZRF D, O¥HBEEHNLSHREOFICE, "BI%, EVSTEEES AENfBEbhiz
o CORSICBAELTARBEZEZEAD LTHEAKRRVERIH D, KBRIE , BEREILHTIBELTEL DV TOMROROZRIAREICH
BT, TBI% OERSIUCEARMNEERIZLZANETS,
The building systems depend upon materials and structures. And it is strongly localized because of difference of materials. Construction methods
depend on building systems, and these have close relationship. Last quarter century, some researcher proposed to use the term “building systems
and construction methods” as a new concept. As described above, the “building system” and “construction method” have an interesting
relationship to research building related activities. The lecture is prepared for the researcher who wants to find clue of both relationship.

#HHKIE [Textbooks
HIZEL

Nothing particular

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

MEAFERED : BEEE FESR, 77 RHRYE
HARNMKRE  F2ik BEEIE (ISHECER) , AZKI a4
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BEEBTIEEL

(Supervised Research on Building Systems and Construction Methods)

BB WA /Class schedules and Contents

0N OB WN =

©

10
11
12
13
14
15

CBERBERLR

CBREBZOBEY

CBREMBEEE

CBEYOBE BT ILXT K
CREOBESRN

CEFEYOLLET- RE

CEEREOEE
CBREIBTIABEETE

BBV OU-—NBEORE

.PCTEOHBALERE

. BERLEEOHRERE

BE TEORRETOER

. REERSHCS T28E THEORREHM
R THEOSEORREEMG
BIEMRENOMIE

. Introduction of building systems

. Locality of building systems

. Building materials and building systems

. Building element

. Structural systems of building

. Finishing and building service systems

. History of building systems

. Building systems and construction methods
. History of reinforced concrete structure

. History of the pre cast concrete systems

. History of combined structures

. Development of building system and construction methods

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

. Review

RAESHM D H3E  /Assessment Method
PNRX 50% BEEIEICOVT, WAKLIZ—IURBRBAZLENTHMT S,

>

LEYT—>3> 50% RELEEOZVHLICE<SALLEASHhZ D,

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

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks

ERHIREICODVT , BIDERAZREHTHE , REOFMARYIILDISICERL THL,

Students must create his/her own idea and prepare materials for discussion in next week lecture.
BEOLLKAE (BE) ChZzRRITI2LEON0EENOLL& (IE) ICEKOSHDFEOEBEEZLEXRET,

Th

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

HEENSOXYE— /Message from the Instructor
BREZH<BBEETERIY>TETNEVERIHY , BEEERERBH IS T/ THY , ZRENEEI RS, —FH , TERFEYNFTHRL -
BEFELTESHBV, LAL , BEEZERRITHDT/ERIEN , EIEEENCERTSAEIETH%, MEOEKRVERICOVT—#
ICZEATHEEAN?

EMBE

RETIZEY

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

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

(Supervised Research on Building Facilities Systems)

HYER B BZ/YUiRYU/BEFHA 2R (19~)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTRSNS MFUESHFICHIT L8N (FEMETIICHICFIT280 1 . FEEE

/ Competence Defined in “Diploma Policy”™ {Competence Students Attain by Course Completion), Specific Targzets in Focus

PSS T =517 BAER L
AU - TE65 1 | O [emsie 27 LIRAL T, BERPETE M550 - FERONEERT 5.
- STELE- [EHF EALEREL ORI O\ T, IE - R - O DO SRR ST
e |2 e,

B . - =10 il & Eiiﬁéﬁffﬁ*/i‘\j"mCDL\t EEGFNHF L LT, REsfhy. RBRAOIOODESE - HEf - FRATE

BRL - A - R vl A Eg%@zz?hmﬁiéﬁﬁﬁmﬁb%ﬁ%\ﬁﬁ@ﬁ%%ﬁu\%EH?WH%@E%W%EE%&@
WO B PIE O:BE A TrRhE T —
%1, 1-ITHET BEMESAFICBITE801E, 81— 20N $25 67w FEREL T RS, TR AT R
WEIET 1 O — ZLADFEEIL. BB S A BT AENOMENEE 1 A0 U £ 15 L7y FTHERL T< AL,

REDOBE /Course Description
REBRBEATLREBEL LZEN, EERE [BECHEIHIENAONBZE LN EHEIANSHEL, TOABRNEROBS OHRES
BPVEEESFICSATEDRLSICHEY THLEBREERETS,
ABREOIEARRF,. REFJFE>>ATLAICHEALT, REHME, BROLOOBE- Hilfi- RENTEDETHS,

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

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

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

To be announced in class.
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RIRFRIES AT LB

(Supervised Research on Building Facilities Systems)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

©

THARZ D AERNRDBFORBORY) A H
XEAROFEL KR (R BERE BABRX)
XEABRORFEREORR (RX1)
XEABRD S OF-EHE FBROVRIAORERE (RHX1)
XEBABROFAEERK2 (RX2 : BERE HERX)
XBMABRORMERBEORKR2 (RX2)
XEARD S OF-EHE. BROVRIAODEKR2 (RX2)
XEABROFHEELHKEKS (RN3: T/ AT L BEABRY)
XMABRORMERBEORKRS (AX3)

10 XEBABH SOFEBHRE AROBIORKRI (WX3)
1M1 XBRBTOREERRS (A4 BHAT L HFERN)
12 XBABORFIERBEOFKRS (RX4)

13 XBABH SOFEBHRE AROBIORKRS (WX4)
14 BEFW

15 O

O N OO WN =

9

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)
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

RIEFHM D 3% /Assessment Method
& S (ET) Practice, etc  80%
H L R— N/Report 20%

Epl- BRFZOANAE /Preparation and Review

BELDEE /Remarks
XEROFE L B
Research and reading literatures
REIZSUTETRTS
The instructor will indicate the prerequisites depending on the situation.

BYEEASOXYE— /Message from the Instructor

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

/Year of School Entrance O O

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

ERTIFONS PR FHICEITAEE0 (FEMMETEICHITHIT 2880 1 . FIEER

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

FRIES HFICEITHEED =BT
31 I A [BEEHHEO LV EREIEE B TSRS T 2.
Fag I @ |BEGEH CRAET SIEEH P HET - P EREICE L ORI T AEREE SO S,
B . wpF . =38 I o ERTIESNICEETEI aiE REL., BT 2ERe IR EHhE L. TONRAFSARRAEE
- H=ICRET 2RENERISHITA,
R - EAT - BEE W O BRSO S SESEATHEHOERRE SRR TR L T, Ml iR o THE S i L TEEeNIC 7
et R TR Az D b EHEL ISR ERRAT DA BEEED,

o g BE O:BME A PR TR ST
B, I lCRSd 2R RS AHICEIT28EN01. Ba—200 a5 L7 JEEEIL TS, R
HEET Y O -2 LAOFEER, B8 RS AHICEITAEENOMEREE I - A0V F a5 L7y TTHEIL TS,

BENOME /Course Description
ABETR , BEMROOV VU —NOBHICEALTRYRSERL , 7Lv>a10200)—boMEENME  ELI2 ) - NOEERYE
C WMARMYE , ChETORMORKE , SERE SEORBELER  REEE RERIAOEREATCEL TERENRETD . SSCEHF
DOEMORREEBFREOHRBEICEL THERTS .

HEBRRUTOEY TS .
- BEMBERRTILD BEMBORBHATHI EWRICIEBEL TN EBRBEIZILHOOEREFETEDLSICRS .

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

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

HABE /Textbooks
HAAARIZETRTS .
To be announced in guidance
sZEREEFEEICIE O) /References ( Available in the library: O )

BREOFTEELNTS .
To be announced in class
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EMBE

BEEMBES RETEER

(Supervised Research on Building Materials)

BB WA /Class schedules and Contents
1 8

ZLyv>adro0)—N ( HEEHME)

ZLvyv>aarvoU)—N(LFAOP—EHK)

B O)—N ( HFEHHEE)

B —K (WEHER )

B O)—MOWAMK (SHILER )

WAL —NOTAM (P, IS, BEE)

FRERERE

9 ERMEIVIU—N (YEHMER)

10 SRBIAIV—BN (DEHER)

1M1 T7ZATY21REAIAO)—K

12 BEBMIIOU—bN

13 dAVOU—NEEOHRK BE

14 AVOV—NEEOREER- mERI

15 RERX

oO~NOoO O, WN

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

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

O N OO WN =

Efl- BHRFZOAAE  /Preparation and Review

B LDEE /Remarks

BROEZNRESBHICHAELTH L .

Students are required to investigate material targeted by lecture

A0 )—hIZ0ABETHELTVSBCL

Students are required to possess the knowledge of the concrete technology enough.
HUELASOXYE— [Message from the Instructor

BEMBZORENSSHETIAVIU—KE , Z<NEENBFAREOMERNREBZ >TVET . FRFARELZBETHBETARKIITL?
AYIAVV—FHAEOEREZE>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—7—R /Keywords
- d> 21— Concrete
- L7002 — Rheology

49/ 66



EMME
CEET 1Y RIESREREH mezrE

(Advanced Digital Signal Processing for Audio Signals)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE
RO - TERF I @ |FFEE NS R /R DEE I El L ST T 2.
Fag I O |BEEE NI AT BRI E S E L. THICHT ARREEAREN TR T &,
B - Jig - /IR il O |BFEEE NIRRT 2FpE asRERE kL. MIBRE T J e TE B,
Rl - BEE - BE IV @ (SEFRIEOERICET 4 EFEE MISRINOHEESETRT T 2280 TE 4,

WO g BE O:BhE A DORhE TEF U8 LSS MBS
%1, [-ICRIET PSS ASICBITARE0E, 81— 20725 L7y FEBIL T RS, = B AR
MRIE - X F 4 TAEED — LSO 2. BB PSS I BT AR OREN EE I — AN H U 25 LV D CHEEL (L R &L,

RENOPE /Course Description
EFRESERRICLETFDRILESREBFEONEY ITHD, AV NILABEHRE, ETIINL., BHESLAEBERELKEAENTVREDIC
20T, B, WAOEEAN SEBILKZEVERT, REBFEZRBOBBICKHL TERATA IEEICOVTEREROET,
IEBEFUTOEY TY,
(1) BFEERBOEERBETHD, kidhlh, 1 VNILABEETOERE EFIIICOVWTEHBATE S,
(2)RILFL—NEELRE, BEFAFS., TT7ANT LRI, EIRINEREE, SEESLREOGCHAEMICOVWTHEATE S,
(3)DI—7LYRERIZOVT, ZORE, SANHATE 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.The targets of the lecture are as follows:

(1)Convolution, prediction and modelling of impulse responses, which are the fundamental concept of audio signal processing, can be explained.
(2)Application technologies such as multi-rate signal processing, linear predictive coding, cepstrum analysis and hilbert transform can be
explained.

(3)The principles and applications of wavelet transform can be explained.

HRBE /Textbooks
Refer to the lecture materials
SEEREEFEEICIE Q) /References ( Available in the library: O )

Discrete Time Signal Processing (A.V.Oppenheim f1& . Prentice Hall)
BE7-UIXBETORA (EIIRELE. BRE)
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S == = > = ZA
CBETATVRIGEETNEG®
(Advanced Digital Signal Processing for Audio Signals)

RESTE- WA  /Class schedules and Contents
1. FTRIESRIEOER / Fundamentals of Digital Signal Processing
2 . JoJzé Z & [ Convolution by Overlap Save & Overlap Add Method
3. A NILNABEH#HET [LMS3E] / Prediction Impulse Responses by Least Mean Square Method
4 AV INIIAISEH#EE2 [#8B83%] / Prediction Impulse Responses by Correlation Method
5. AV NILABEETFTIN [T, £iF@EBRME]
/ Modelling of Impulse Responses by Minimum Phase / Allpass Phase
6. 1NILABEET/IL2 [BRFOV R 1—->3 V]
/ Modelling of impulse Responses by Homomorphic Deconvolution
7. ILNFL—NESQB1 [ZIOH 2T VT Ty T 7020 T]
/ Multirate Signal Processing by Down-Sampling / Up-Sampling
8. YILFL—MESQE2 [RUT7I—-X71)L%]
/ Multirate Signal Processing by Polyphase Filter
9 . T RIRFH/ Linear Predictive Coding
10 . 77 AN T LEHT / Cepstrum Analysis
11 . L)L MZE#E / Hilbert Transform
12 . G 7 — ') TZ#/ Short Time Fourier Transform
13. B8V I—7Ly NE#R [YV—AT—IBE&KR , SERBERIT]
/ Discrete Wavelet Transform 1 [Two-Scale Relation, Multiresolution Analysis]
14 . BHII—TL Y MNEH2 [RRY—DTI—-TL v ]
/ Discrete Wavelet Transform 2 [ Daubechies Wavelet]
15 . J&H / Exercises

&M D 5%  /Assessment Method
FELKR—N 100%
Assignments 100%

Epi- E%FBOANAE  /Preparation and Review

B EDEE /Remarks
BEEHNEFBELTBSENETLL,
Study the lecture materials in advance.
BRELETZILIVALO7OTZ IV IREERT,
Make MATLAB programs based upon the algorithms just learned in the lecture.
HYENSOXYE— Message from the Instructor

TADENESRERMOEERNAZRESKFE IR CEILKLY , CORMESHEOMASHFIENTCEZBZEICLTRELL,
Understand digital audio technology through programming, signal processing and listening its results.

F—J— R /Keywords
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EMBE

Al = §,A ¥ I2s
O INME T BB AT FE
(Advanced Adaptive Signal Processing)
HYER % &/ Lianming SUN /B8R AT LIEHR (19~ )
/Instructor
BIBER By 28 {y 21 138 RERRE B AV
/Year /Credits /Semester /Class Format /Class
WRAEFE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &
EFETITSNS PAESAHICEITDEEn (FEMMETRICHICMITSEE0) 1 . FREBE
/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus
PRIESAHICEIT2EED FEEE
FOH - FERR I @ [EEEE NIRRT SR DEE T ER WO R IS8T .
FHE I O PEEE IR CREY BAERSEREEEIRTL. THICHAY BRIBRERRENERT 5.
B -y - £ m O EIG{EE NIRRT HAERIEREE IR MR REET I 2 &0 TE 5,
ML - BT - BBE Iy @ [SEEHRIEHE0OREREICET LB EE MIERINDITERE T T 2 2 &M TE L.
HO:E ME O:ME A prEE SIS M
% 1, [ I1THT RS AHICEITB4E01E, 8O- 00U F25 L7y THEEIRL TS, iEs R

BOR(E - H T o FTHAFED-LSOFELL. BB SFUESAHICEITEENOMERFE - A0h U F 2 S L7 FTHEEEL TS,

REDOHE /Course Description

EEORMERBEOELIISUTESREATAZERBNICREIZFLECEECESRERMN TH D, AEBE TR, EXNZERES
PEBBTIIVALEZOBAICODVTERTS, TIDdVALORE, INREEEN, PITVALOEEEZFET S,
TSI, BET7)LE, BETEHEF Y £5, BRELRORFANOBAZREIL., BOESLECERNEELRAT IV VNOERERD

BPCEZFERBET S,

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

numerical examples such as the design of adaptive filter, interference canceller, equalizer.

HHRIE [Textbooks
BEERHEA / Distributed electronic materials

sZEREEFEEICIE O) /References ( Available in the library: O )
Adaptive Filter Theory, S. Haykin, Prentice Hall
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SPEINN R UBE XS

(Advanced Adaptive Signal Processing)

BB WA /Class schedules and Contents
1 BRYATLAER. 58
2 BRESLABORFER() BERREEFERAK
3 BEIEELREBEOREERQ) 7—VIBNERES AT A
4 BIHESLEOLSOFETFTILIVXA
5 BRREBETEORRE, 7IJdVXLAERREGHE
6 LMSTILIOVXALADBAETILIVALDRE
7 BE>ZaL—2ary
8 LMSTZIILOUXADIER
9 LSTILOAVXLAORBESEH, RLISTIIVXLDEA
10 RLS7ZIIL OV X LD ISHHI
11 Kalman7 1 LR OB A & ERAL
12 Kalman7 4 )L & @ iRl
13 BIETILIV X LS
14 BE>zaL—>3a>
15 BERESREOHER

Structure and property of adaptive system

Optimization algorithms for adaptive signal processing

LMS algorithm and its implementation
Simulation examples

Extension of LMS algorithm

LS and RLS algorithms

10 Application examples of RLS algorithm
11 Introduction to Kalman filter

12 Applications of Kalman filter

13 Comparison of adaptive algorithms

14 Numerical simulation

15 Topics in adaptive signal processing

RIEFFM DA%  /Assessment Method
EE 50%
LAR—K 50%
Exercises 50%
Reports 50%

O N OO WN =

©

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks

EEER. BEATA, BERTNCEIDABIERL VDI EHNERLL,

It is desired to have mastered Signal, Linear System and Numerical Analysis.

BEOEEEREL CEBESLREQOREATIIAVALEFER LEERT S,

Understand the fundamental algorithms and computational techniques through numerical exercises.

HUELASOXYE— [Message from the Instructor

Mathematical fundamentals (1) Stochastic process, linear algebra
Mathematical fundamentals (2) Fourier analysis, linear system

Principles of steepest descent algorithm and its convergence

HPIME
EHIFER

BEESRER, FEAE, BEEEDIFILSVTIRAXREENTHD. BREBERTZEL TENFSLRBEOELREREEAKEER

L. EBOSATLNOEAZHEFT 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—7—R /Keywords

B AT A, BETILIVAL, B2ETE, LMSTILIU XA, RLSTILIY XA, Kalman7 1 )L &
Adaptive system, adaptive algorithm, steepest descent algorithm, LMS algorithm, RLS algorithm, Kalman filter
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o B F RN IEF R

(Advanced Visual Information Processing)

BYEER

/Instru

ctor

RIEFIR By

/Year

/Credits

NRALEE

/Year of School Entrance

RNREH

/Depa

rtment

% M2/ Masayuki SATO / 8RS AT ALER (19~ )

EMBE
BHRIFER

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus
PROAES HHICEIT A8E IEEE
FO: - TERF I @ |[REERNIE CRET 2 iRT T DS E S HEF WIS EIEE T .
FRE I O |{REERLIE CR T Bk EEREL. TICHY RN EE T &,
B - - =10 m O [REERNIT CRE T 2B ERRE T Ik L. AT R e TE S,
Bl - Z8r - BBE I @ |EEEERLHIE0ORRICEY AR EEIENOIEEREEIRT T 2 2 80T 5,
O E O:BHE A pofgE ' P
51, 1 -CHIGT AEMIRS ARICHI T AEIT. BI—200 %25 L7y FEREL T RS, R

BOR1E - A T 4 FAIED-RLIAOEL L. HE CFuESBHICBIT A NOMEEE - 20 UL 2 F L TTHERL TS,

RENOPE /Course Description
ABORERCEITZIEHOARZEILATES .

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.

IEBEEUTOESYTHS .
- BERCEIZIEHOMRRLEERL , NRIDENTES .
The goal is that all students aquire ability to understand the recent research papers on human vision and image processing and discuss about

them.

BRE

/Textbooks

45127 L Nothing particular

SEZEREEHEEICIE O) /References ( Available in the library: O )
427 L Nothing particular
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o B F RN IEF R

(Advanced Visual Information Processing)

BB WA /Class schedules and Contents

1 HAE R
MIEN (1)
WA (2)
AN (3)
HIEN (4)
MIABA (5)
SRIEN (6)
BN (7)
9 I (8)
10 SRIBEN (9)
11 B3EN (10)
12 BB (1)
13 BIEN (12)
14 SRIEN (13)
15 BB (14)
X I EETHALEY .

oO~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.

0 N OB WN =

©

RAEEMD H3E  /Assessment Method

HRANOZSNOES V& TE
Participation in the discussion

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks

MXICERICBZEBLTSEE .
Please read the paper in advance.

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords
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EMBE

C A7 — ~ =X Sub =A BT e
o/NZ — 2 FRFHIC TP ER
(Advanced Applied Pattern Recognition)
BHER il 4%/ Yasushi YAMAZAKI / 38> AT LITER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

/Department

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

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

FRIES HHICHIT S8

HhEEE

RO - TERF I @ |08 — AT SR Y SRR DEE IR WREE SIS T .
Fag O (M8 — T SR T BB IR RS E L. THICHT ARREEAREN TR T &,
B - g - FIR O | — A0 CRAT S AmERERRR Tk L. MRS T T D TE S,

=\ 85| =

Rl - BEE - BE

@ |SERRLIIZOERICET 212 — ATERNOIEREHER T 2 2 £ TT &,

MO E O:HEE A PORRE

1, I-ICHET 2RMESAHICHIT2EN. B3 -20h ) Fa547w FEHEIL TIIES 0y,

B — ARSI R

BOR1E - A T 4 FAIED-RLIAOEL L. HE CFuESBHICBIT A NOMEEE - 20 UL 2 F L TTHERL TS,

RENOPE /Course Description

NE—2BEBMOIZEENORAICEREZEE , NE—VRBEBMEZRAL LR BT TV T3 IV TOBRZRODCELZEE
ET% . BROFEGE , NZ—URABBICNIZERANETTO-—FEBRFORRBAICOVTEEL , #¥GF , NX—RBHEMERAL

E77VT—=>3>ofleLT , EER

FEA , BHRFRBEMERILCD , FHREF1VT A OB TERUIEATVWINSAAX NI Y VRS

BWICOVWTHREL , NE—URBBELY TLEMORRESEORBICODVTERTS . ABROIEBFERIUTOES)THS .
- AN —RRRBOERERICOVTERL  BMMORREREC OV TBHATRZ LN TES .
- IFLOBEBRICNE—VRBRMEERAID LN TES .

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

along with recent trends and issues in the pattern recognition field. The course goals are as follows:
- Understanding the system of pattern recognition theory and enabling to explain its current state and issues

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

HRBE /Textbooks

2FICHL .
No textbook

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

BRPICEERNTS .

To be announced in class
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EMBE

o/NZ—2 EREICH SR RIS EN

(Advanced Applied Pattern Recognition)

BB WA /Class schedules and Contents
1 F&R
2 MIERIEE (5 , SRIOEERER , BB TaeE]
3 R BIB [RAEBIEHDOEE]
4 Z1—ZI)xYy D=7 [#&H , BfEN—t7~OV]
5 Z1—J)IxY ND—=7Il [RREFEEX]
6 RAKREEHR [BIfh , ERBEICK T 2HBIBE]
7 BAEEENRA XHE
8 FF MM (B , SF2HE]
9 FERBEMI [BNIILIT7EFTI , ERSTHRE]
10 EGREBEM (B , XFRE]
11 EGEREEMI [FET7ILDUXA]
12 NAAX N Y OFREE [#BEER]
13 NAAXARND Y UGN [FET7ILDIVXALEKA]
14 RERRK
15 F&d

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

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

O N OO WN =

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

Ep- BERZBOANAE  /Preparation and Review

BiELDEE /Remarks
BATE , BEAKRE  BERIEIZIERABEEILTH 2L .
Basic knowledge on analysis, linear algebra, and probability theory is required.
NE—URBIIEITIERANBEETD L, &, HERZAVESIAL—2a RR(TATJZIVT )N TEDZLEFIRETD .
Fundamental knowledge on pattern recognition and programming skills for computer simulation are required.

HEENSOXYE— /Message from the Instructor
BRONETH , NZ—URBOERICEIZIEANBZEORRZTOLLELBRFOMRBAIC ODVTHENLET . BROBETR , NE2—
URBEMOEACBEICOVT , EEFIEEFENSHEBLET £, BEATLEELLHERS 1L —2a>n0REEEETREL
,REk- FARETVET .

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—7—R /Keywords
BRI, C1—JIIRYND—U , RAKXRAEER , Ermm , BEREE , N1 AXNU Y URF

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

HEF 1T (K

(Advanced Information Security)

BHER B &R/ Takashi SATOH /B8R AT AT ER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES HHICHIT S8 HhEEE
RO - TERF I @ |(JRtfa )T (1T SR DREE WG IR T 2.
Fag I O Bt )7 1 |CRIT BIACEEVISREEESRTEL . ThICH T ARIERERAEENEHT 5.
B - Jig - /IR il O Bt ) 7 1 IR SAnER VO RRE R IR L . SRR ERE TS &N TE B,
¥

BAL - EAL - B @& |BEBE I EORE CET A ES 1) T« HHOHRESHETT 52 W TS,
W@ BB O:MBE A e T > 15
%1, [T A2RHESASHC B T A4EHIT, BO— 200U +25 L7y FEEIL TS, * T AT
SGRIS - o T 4 FAFET— 2SO 3. B SRS A C BT AR NOMEN EE - 20h Ut a5 hvy T CHEEL (< eS0T,

RENOPE /Course Description
ARETR , REBBEJATAORFICHEIZIHEETIIIVALAETORNINLICESEZBE , BREFIVT A HMICEITZEREE DO
ICEBERTS . &7, BEONETE , BREFIVFTAOERBICODVTETEZTVENS | BS , BEE , BERALOEREMICOVTERE
ROD . TLT, BETR , ARNEARNEY IORREOBES7ORINICODVTHEHR TS . BREE ATLAORRICEDIEMEICHKE
BEBREFIVTAICHTIANEETB/EEIEE2XZRETD . FEFEREZEOMRTOD IV EEBL T, BREF1 VT 1 OHEHMEE
UCTHERABEMRENLETBEELIECEETRETS .

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.

HHRIE [Textbooks
L
No textbook

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

RE¥SE- 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

RIEFHM D % /Assessment Method
ME7O02I7 K 100%
Research Project 100%

0N O WN
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EMBE

NEH/EF 1T 1K

(Advanced Information Security)

Epi- BE%FBOANAE  /Preparation and Review

BiELDEE /Remarks
EHCREAERCEZBLTFEEGTSCE .
Students are required to read assigned articles prior to the class.
RERBLAIPRERBRE "BREF1VT 1 2ZBL VDL ZRRELTEEETS .
Students are expected to have taken a course in cryptography, equivalent to Cryptographic Algorithms and Protocols in the master course
program.

HEEANSOXYE— /Message from the Instructor
ARETR , BEABRCEIVEREF 1 VT A 2HFCHIZIHARI7ODIVNERT . JOPI VR T—YXOEENSETEHETHEMNIC
TS5ENROSNSD .
Students are expected to search for, read, and analyze relevant articles on information security and to write research reports.

F—7—R /Keywords
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) SPIRE
OE RIS BEIYER

(Advanced Image Processing)

HYER B[ IEX: / Masahiro OKUDA / B8 AT AT ZER (19~)

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |EngNIE T &R DEE I EF B IEET 2.

Fag I O |ENSIE ST BADERVIFRETIREL .. ThICHT 2R ARENERT 3.
B - Jig - /IR il O |EHSIE T BAEEVIRRE TR . WIS R A TE S,
Rl - BEE - BE IV @ (REFRHTEOERICET SEGMBRINORRESTRERTT 280 TE 5,

O RAE O:BEE A PrORE B NIREEE
1, D lCHEd 2R RS AFICHITAEENIE. Ba—200UFa 347w FRHEEIL TS, Tom
BOR1E - A T 4 FAIED-RLIAOEL L. HE CFuESBHICBIT A NOMEEE - 20 UL 2 F L TTHERL TS,

RENOPE /Course Description
NUFAFATEMCBSVWTEELRT—XTHD., "XYRNI—VANI—Z2J, ZBICEZBLUEERFSHCEMCEIZ?EEEZERT. ©
AEASBENICES, NAFXFATTF—2EE, @ZBERFE. 712V TILLPESOEEBILEEZER. ZROMAEAD 528
_9"50
FEAEEUTOHBEY) TH B,
- BROEBEFETOES
- BRLBICETIEMABEBES TS,
- BENT7O—-F2 AV EEGRLEOER
- PLOVXLREREDDES

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

HHRIE [Textbooks
#%IZ&L n/a

SEEREEREICE O) [References ( Available in the library: O )
EnTEHABMATLAB-EIM AY —)LT v & EE
TFADRI)EGLE CG—ARTSHS
ERTEISIRREGQE F—ALtt
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- HFIRLE
o@{%m ;E%Eﬁ BHIyER

(Advanced Image Processing)

BB WA /Class schedules and Contents

1 i

2 BEABOER

3 BROER

4 EEREQOER (DFT, 427U, AD- DAZH )
5 F4IRINTAIINEDOEE

6 ERLEQCER (71)L%)

7 74 20OTHRER

8 ERETOER

9 FOJSIVIER

10 ADMM

1M 70953V 0%8
12 Primal Dual Splitting
13 7O9S3VJ7%%
14 BEEY

15 £&H

Introduction

First course in linear algebra

First course in Probability theory

First course in Signal processing (DFT, sampling theory, ADC)
Review on digital filters

Fundamental image processing (filters)
Matrix representation by using matrices
Fundamental Image Restoration

9 Programming exercise

10 ADMM

11 Programming exercise

12 Primal Dual Splitting

13 Programming exercise

14 Final exercise

15 Review

O N OO WN =

RIEFHM D 3% /Assessment Method
LR—K 30% /Assignments 30%
RELCHTRRER. ARSMWE 70%/ Discussion 70%

EH- ERFEBEOHAZAR /Preparation and Review

B LDEE /Remarks
707232 JEMATLABE CT1TS We use C and MATLAB for programming exercise.

BEBHICRSULBRICSNID L, BERACREZLL., 5oBERRLTESS,

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.

HUELASOXYE— [Message from the Instructor
BENT7O0-F2AV-IEGLEOERZH S, BRLEBEZEMELBEVELECLLOICBEIHNETHS,
Fundamental image processing based on mathematical approaches are introduced, which will be beneficial to students who do not major in
images.

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE
RO - TERF I @ (FEmR{EICRT &R DE BT EF B EFT 2.
Fag I O (IEENR{E AT 2SRRI TIREL .. ThICHT 2R ARENERT 3.
B - Jig - /IR il O |(IFEmi{E cHT S/0EEVIRRE TR L . MRS R L TE S,
¥

AL, - AR - BT @ |BEERHEORE IS ARSI RRESHETT A0 LA TE 2,
H@: B BHE O:BHE A: POEE IS
1, I-|Crd 2SS AscBIT28E01E. BO— 200 UF25 L7y TEREL T RS, PEIETTeR
SRS - # T g TR D — ALSMOSEE I, BB S PR A LS AR OMENEFE - A0 D U F a5 v v J THERAL T < fEE b,

RENOPE /Course Description

"FrABREOEARES LB EOERERICOVTERLLE  BEAKFKIPEREELZEL (BRHREGERORECHER B EEZE
ﬁﬁ?% o BYFEBELANREFTEFE L LETHVLS hT W3\ INEEUBE X OFDME E O B R OBERN , H XRTFVINREA VW ZITSY BEEL-
PEMEBRITS. 56, BHEGICHITIEREREZT, TOT0% U LZRERRET S,

This class is designed for the student who is already familiar with communication engineering thory in undergraduate course. Prior to
understanding the mobile communication systems, the technical concepts such as probability, communication thory and basic electromagnetics
are reviewed. Next the student understands the mobile communication engineering issues by the emperical seminar and discussions. Also curent
topics of wireless LAN and mobile phones such as CDMA and OFDM technologies can be understood including vehiculat radar technologies."
The students must attain more than 70 % of the score for the assigned test.

HBE /Textbooks
o MBFEAHN. RILHiMR (1~4@ )
TCommunications systems Morikitashuppan
BEHREHR (5~14M )
Tecnical documents including Privately Power-Point presentation materials

sZEREEFEEICIE O) /References ( Available in the library: O )
TBREERE. ABLKR

"Mobile communications Maruzen Syuppan

stE- WA /Class schedules and Contents

E
1 BBBEFIATAOBE (1 Intorduction to mobile communication systems )

2 $EBEEEE (2 Mobile radio channels )

3 TyABEEEREM1 (3 Digital communications fundamentals 1)

4 Ty ABEEME2 (4 Digital communications fundamentals 2 )

5 BEEE1 (5 Mobile communications 1)

6 BE\EE2 (6 Mobile communications 2 )

7 B JEE1 (7 Emperical seminar 1)

8 S2E&- EE2 (8 Emperical seminar2)

9 B EE3 (9 Emperical seminar3)

10 AN JMVIEBUBIE ECDMA (10 Spread spectrum & CDMA technologies )

11 EXERHEZET (OFDM) (11 Orthgonal frequency division multiple technologies )
12 AIEBMEREMBESHEM (12 Short distance High speed communications )

13 BIEOBEBEEHM (13 Curent topics ob mobile comunication system )

14 FEEXY NDJ—UHHM (14 Wireless network technologies )

15 EJEFXRE® (15 Exercises and remarks)

BiEME D 5% /Assessment Method
EE 30% , RBAT70%
Exercises 30%, Test 70%
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N CHEE
B BB H Wz

(Advanced Mobile Communication Systems)

Epi- BE%FBOANAE  /Preparation and Review

BiELDEE /Remarks
N9-F (MREHRERB LT TBEARL ARt
Privately Power-Point presentation materials and a text book of "Communications systems. for undergraduate student
BLaRED "BHEE, OBBENREL TV,
This class is designed for the student familiar with communication engineering theory in graduate course.
HYENSOXYHE— [Message from the Instructor
BEEMEBELEITE<SUIBRERZOSFOR) DRI BIFTHAEThZ CENEZSh  BENEEESNZHFET D,
Highly motivated student in wireless radio and communications are welcomed.

F—J— R /Keywords
TTRIBE , BIRBEE

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ (1530 LTS OMESR CR T SRt DRE S E WG IR T 2.

Fag I O |1§$R 2 TTS OIEH| R BACBEVISRIEESRTEL . ThICH T ARIERERAEENEHT 5.
B - Jig - /IR il O |15 & S OIEEHI AT SAERVasRREE kL . WIUERRIEE T C&MTE &,

Rl - BEE - BE I @ (BEERCTEORREICST AERE TS OIEH C ST HREETIRT T A 8 TE B,

WO B BFE O:BEFE A poroBhE U
1, [ |CRET 2EMESAHICEITAEE013. Ba— 200 ) F a5 L7 FEEIL T RS, JEISTTER
BOR1E - ¥ F 4 FHIED—2LIADEE L. BB 2SS AR T AR O E EE - A0 £ a5 kv T THEEL TL e,

RENOPE /Course Description
FHRERCPHACERCEALEREOERICODVTEREZRDD, FHRAGHERTRE. REZOELXTHIEROMEZMAELSH TERTD

CEEEEREET S,
This cource deals with bases for fast calculations over finite fields. Topics include mathematical definition and typical properties of information

theory.

HRIE /Textbooks
B & $l / No assigned textbook

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

A.J. Menezes, et al. , Applications of Finite Fields, Kluwer Academic Publishers, 1993.
R.J. McEliece, Finite Fields for Computer Scientists and Engineers, Kluwer Academic Publishers , 1987.
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= BRI A
oIERIBEISH WEI*ER

(Advanced Information and Communication Theory)

RESTE- WA /Class schedules and Contents
1H/1820R, BR
2EROHEISH
IERKLOER
4 ZERXEAR
5 R#o
6 BifZER
7 ZERDER
8 I ZHA DEAL
9ERER
10 ERZER
1M1 EREROENR
12 REEREE
13 REERERDER
14 REEREROSA
15FED
1 Introduction to finite fields and bases
2 The enumeration of Bases and applications
3 Basics
4 Root finding
5 Factoring polynomials over finite fields
6 Irreducible polynomials
7 Compositions of polynomials
8 Construction of irreducible polynomials
9 Normal bases
10 Characterization of N-Polynomials
11 Construction of normal bases
12 Optimal normal bases
13 Determination of all optimal normal bases
14 Applications
15 Final review

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

Efl- BHRFZOAAE  /Preparation and Review

B LDEE /Remarks
BHCEAERCEZBLTFBEEITS &,
Students are required to read the assigned readings prior to the class.

BHEN,SOAXYE— /Message from the Instructor
BHRERCPHASEROEREEEOBNEAAN TLRNBERD,
BHRER FSEREEICHAEND AT LAORRLICHRENEERICOVTEET S,
Students are expected to learn bases for fast calculations over finite fields and apply them to their own research field.
F—"— R /Keywords
BR4% EE, ZEXORBSE , BNZER | ERER

Finite field, bases, factoring polynomial, irreducible polynomial, normal bases

57/ 66



— o _ HFINE
oVLSIHE B RATIS R BETEER

(Advanced VSLI Signal Analysis)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ (VLSS R SR Y L AR DEE IR R E 1SS T .
Fag O (VSIS ERINI AT AFpEr iRt s L. THICHT SRREEAREN TR T &,
B - Jig - /IR O (VWSTESERINI AT 2FpEr asRERE kL. MIBREE T e TE &,

=\ 85| =

R - EAT - REE @ |SEBE G EORRE CST 2SRRI RRSHET T 52 b TE B,
MO R O:BEE A priE YLS1{E S BREFESEH
%1, [-ICRIET PSS ASICBITARE0E, 81— 20725 L7y FEBIL T RS, 575 PRVTTIEN
MO E 28T AT —ALAOSEIL. B S S BT A NORSENEE I — 20 H U 25 hv o JCHEIL (< f2EL,

RENOPE /Course Description
VLSITREIOGGR S VS AAN —DOF YV T ICHEHENhBDBRICE2TVS Y, XEEZEROESHENEMICEL THEAR, desigh crisis®
breakthroughHE i 2 B ICE D &N TE S,

In the VLSI design, signal integrity that is signal delay, cross talk noise, power noise, substrate noise, reflection and so on,
has been critical issue. Leading edge high speed and high accurate signal integrity analysis techniques are introduced.
You can get several hints for breakthrough technology in the VLSI design crisis area.

#HHKIE [Textbooks

SARERR "IREEBREEM AP HIHRYE
Goro Suzuki "Linear Circuit Analysis" Kyouritsu Publishing Co.,Ltd

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

OVLSIE B BT BEIYER

(Advanced VSLI Signal Analysis)

RESTE- WA  /Class schedules and Contents
1 20FNATFTITA
Signal Integrity
2 REFERX YA
How to make state equation
3 REFERX OfEVE
How to use state equation
4 EFRMATOER
Basic circuit analysis
5 £5IC &2 ERBT
Circuit analysis by difference equation
6 I K B B35 AT
Circuit analysis by parallel processor
7 Random Walk |2 & % [El 3§ f# 47
8 Model Order Reduction (1) AWES%
AWE method
9 Model Order Reduction (2) Projection Framework’%
Projection Framework method
10 Model Order Reduction (3) Projection Framework:% 0 i
Advanced Projection Framework method
11 Model Order Reduction (4) Trancated Balanced Realizationi&
Trancated Balanced Realization method
12 fES5#HTHI (1) Delay 4T
Delay analysis
13 55847l (2) Bus noise f#T
Bus noise analysis
14 S5 (3) EiRnoise AT
Power noise analysis
15 £¥&o
Wrap up

RAESHM D H3E  /Assessment Method
HREEE Final test 100%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks

FTE22KE BH2REEITS L,

2 hours study is required for preparation and review, respectively.
IEEE/ACM DAC, ICCAD B EXEZLNBEERNEZANTHL &,
Check out the related papers of IEEE/ACM DAC, ICCAD

HUELASOXYE— [Message from the Instructor
VLSIN—ROITRETICEKRD & D FEFBRYBE,
This course is highly recommended for the students who are interested in VLSI design.
F—J— R /Keywords
Signal Integrity Model Order Reduction difference equation  parallel processor
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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 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ (MHASHhERE LAY SRR DEE S E WG IR T 2.

Fag I O |[lashiERE L R SAEEIRIEERTL . ThICHT ARIEREAEENEET B,
B - Jig - /IR il O |HAsh Rl b AT SAER iR EER L . IR RRIEE T CAMTE &,
Rl - BEE - BE IV @ (BEERCTEORREICST SilA st ERE LENOFHERE TR T 2 LA TEF D,

KRG B{ME O & A vOHE PO
51, 1 ICHId APHHEE S5 5IA8013, Ba—20H %25 A7y FERIL TS, A S ERBLR
O E 2 BUAF O AADRET. B LT TSI BRI ORI 1 20h 1)+ 15 L T TREIL T EE L,

RENOPE /Course Description
HAEDERBICEABEOEERABSTHITEEERICOVTERTS . £, BRFORXN SOFEEERATHEERICODVTERTS . FER
NEEBER , FFEEEREZEBL , ERITH 2 AEOHEEMEZTMETESZLTHSD .

This course is a lecture of the complexity theory which is basic of the combinatorial optimization problem.

Furthermore, the recent topics of the complexity theory are discussed.

The objective of this course is to acquire the complexity theory and to estimate the complexity of the problem.
HBE /Textbooks

FICEL

None

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

ofih ED EHRBILIFR BHT

(Advanced Combinatorial Optimization)

BB WA /Class schedules and Contents
1HA4H R
2FTEELE
3NPEZ
4 NP &
5IEMFEE , RENF %
6 ISR KNEY T (1)
7TERREY Y (2)
BEAREY Y (3)
9RAKNEY T (4)
10 BARNEY T (5)
11 SBAREY Y (6)
12 5B REY 2 (7)
13BAREY 2 (8)
14 5B REY 2 (9)
15FEH
XISARNEY VTCRREOHESEICBETIRRETD . FMICOVTIIHBEICERKTS .

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.

RAEEMD H3E  /Assessment Method

READOHVY) & (Contribution) 20%
L 7R— I~ (Report) 80%

Efl- BHRFZOAAE  /Preparation and Review
BELDEE /Remarks
TFILAVXLABREEREL TH L .

You should understand the algorithm theory.

HUELASOXYE— [Message from the Instructor
BYFE->TVIEEOEMRE OBREERNEEREITDIICHLYMLEZREETHS . FERTR , BFORIP S NEY IV EBUTERTS .

The complexity of the problem is one of the important issues for the theoretical consideration. To obtain it, | select several hot topics from the
current papers and lecture them.

F—"7— R /Keywords
STEE NP EMFR, BRENFZ

Complexity, NP, Approximation Method, Heuristics
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EFRE
oVLSIYEEERZET455R BRIEER

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |VLSTHEEERETI SR Y L AR DEE T ER WREE SIS T .

Fag I O (VLST¥3Esest| R T AFpER iR ESRE L. THICHT ARREEAREN TR T &,
B - g - FIR il O |VLS{ES 85T CRAT S AmERVAERRE T kL. MRS i TE &,
Rl - BEE - BE IV @ (SEFERTEOERICET VSIS RO RS TR T 2 2 8 TE 4,

O E O:BHE A pofgE WL T FEsRE T R
1, 1--ICRET 2FMESAFICEIT5E01L, Ba—200UF 1547w FEEIL TS, ealTTaR
WA 2 — R AT LO—2ALAOSEE . BB EPEES A CBIT AR OMEFE I - 20hU T S L7 FTHEEIL TS0,

RENOPE /Course Description
ABETE. VISR (LATIN ) FICEIIRAROFMBN (ERLXBREREZEL ) ZEMICL T, TITRREEN TV ADRAE
iz, BROEHER, RUEANBHEIANSTAR—NARICEINEREL, ThSOBBRIEMZISHAL LRFY —IBAROLHOHRE- &
MOBBEEEET 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
BEREPICEATHIER
Documents distributed in class
SEZEREEFEEICIFE O) /References ( Available in the library: O )

HYEHBLYIETR
Books introduced in class
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oVLSI¥IEREH 5
(Advanced VLSI Physical Design)

BB WA /Class schedules and Contents

1 VLS ERRFHCE T2 RERRMOE M
VLSIE BRRETICBI T 2 MM OBA(1)
VLSIEBEREHC BT 3 Z MM DBEN(Q2)
VLSIE BERETICBI T 2 Z MBI OBN(3)
HHRLOBRIBER, THOLE (71 R—h )
EMB/XOEANBER, FEOLBR (TI1R—N)
FREY—ILELTORBEEICETZIER (TI1R—N)
VLSIE#RERETIC B 2 MM OBA(1)
9 VLSIEAREETICBE T2 2 MM DBN(2)
10 VLSIERERETICE T 2 MBI DBN(3)
11 ZHARXOBRNEERE, FEOLR (TFTIR—K)
12 ZMWXOEANBEEE, FEOLK (FI1X—N)
13 BRIV —ILELTORBFEICEHTIZER (T1R—N)
14 VLSHIERHCEIAEREFRINTIRE (F1R—N)
15 #ER
XEMBIX DM DOV TIEBREBEICERLTS .

oO~NOoO O, WN

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.

RAEEMD H3E  /Assessment Method

BREBHERESM (T R—KAR) 50%
LR—K 50%

Contributions to the debate 50%
Report 50%

EH- ERFEEBEOHAZAR /Preparation and Review

B LEDEE /Remarks

FHCHTRIBBBEETILIV XA, EBERRG. BEHEEZOER. XAERICHSTBVLSIERGTOEE
discrete structure and algorithms, integrated circuit design, mathematical programming, VLSI physical design
BARYFBELLHIC. SHALERBINICEYRBILERETR L,

Students must contact to faculty to enroll this class.

BHEN,SOAYE— /Message from the Instructor

HPIME
EHIFER

RAHBOVLSHIERFRM TR, BERN, FLERANBHRID SHRARMARRENATLET. TOWHFORK[NHRORMRARICELET

HBD_EEFATHRLVWERVWERT,

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—— R /Keywords
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EMRE
oI HEILIFH BETEER

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |FEEERE L SR AR DEE TR R E SIS T .
Fag O FREEREL SR AFpER SRR RS E L. THICHT ARREEAREN TR T &,
B - Jig - /IR O |FRSTEREL SR FpER SRR E RSk MIBRE T e TE B,

=\ 85| =

BAL - B A © |BERE A EORE CET AR E RO R RS T Ao L h TR B,
%© B{WE O ME L:THE o
1, 1 CHITT AR5 HEHTH 1T AHAIT. BO— 200 a5 47y TEREIL TS, IR RRE HTER
KO E 2 — B2 A7 AT 2RI, FIE & PR B B B ORSE RS 1 — 20 h |+ 25 Ay o TR TS,

RENOPE /Course Description
BIEOFBEBNEAEROESEIZDE , LEARFVLISIORFTEBLEENDSTFICHE T3 HFEFEELHE< OEFARELELTVD, LT
COFBHEBTOFRLERT, CORNBTREFEFRIVEALELESE MBROEBERE TOERL) SHBICO LD LEHEEARKELE OFELS
BRIZOVWTEBTS,
AERXRCRFFERECOFTERHCEALOEVLABRNTOEREREZERL VS DN OERNEFE,
FILAVXLAZEBRELEZDRSICTZEE2IERELLTWVWS,

Recent development in nonlinear analysis and computers makes it possible to solve nonlinear problems in engineering

such as VLSI design automations. Convex analysis centers on the theory of nonlinear analysis. In this lecture the students can obtain
fundamentals of the advanced theory of convex sets and functions, and its close connections with numerous topics ranging from continuous to
discrete optimization. This lecture aims at giving the students

basic knowledge of convex analysis so that the students can not only understand the theory but also use it to

construct optimization algorithms.

HRIE  /Textbooks
BEREREERSF

Lecture materials given in class

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

oIEIR L RBEL 45 5m FBT PR

(Advanced Nonlinear Programming)

BB WA /Class schedules and Contents

1 LR OERES

2 LESEMEH

3 BEVYESBE HREBEHR

4 MEBGEILICH T2 EAEE

5 HEREL , REBOEFHE
6 BREIZINY U AER

7 WRMEORE |, NN BER O FE
8 M & JREL

9 FBEDOT7IHADHE
10 MRFEFTEEIC S (T2
11 METEE S T2 X

12 HERBEBOLSAE

13 SR Y VARNER

14 BREE

15 O

Basic convex analysis concepts

Convex sets and functions

Hyperplane separation, conjugate functions

Basic concepts of convex optimization

Constrained optimization, existence of optimal solutions
Saddle point and minimax theory

Duality framework, existence of dual optimal solutions
Duality and optimization

9 Nonlinear Farkas's lemma

10 Linear programming duality

11 Convex programming duality

12 Subgradients of conjugate functions

13 Minimax duality theorems

14 Saddle point theorems

15 Summary of the lecture

RAESHM D H3E  /Assessment Method
FRERH 2@ &50%

Two assignments Each 50%

ER- BRZBOANAE  /Preparation and Review

O N OO WN =

BELEDEE /Remarks

BEARBFEHENFOERNBZBELTVWSR L
The mathematical prerequisites are a course in linear algebra and a course in real analysis.

HYENSOXYHE— [Message from the Instructor
FBREHEE , EERABRTEEZETSITITN , TOHNE , FEFIZOIHTLEVAALLFbh , RI>TVET, TOERICAHZ>TV
DEENEZEZT BYRVAZEREL VD CENEMAPHTORRICKRIDOTLELS,

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—"— R /Keywords
MR, WS, BIE, AR E RBAL, RN & BB, RILETEE LS (AR, ETESEIC S TR, BRIER

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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" oy = SFIRE
HMHISHA IF435% BEIYER

(Advanced Applied Control Engineering)

HYER S M/ Toru TAKAHASHI / B3R X7 « 7 T2#

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |HECAIZ SR LR DEE T ER WREE SIS T S,

Fag I O |RREEAIE CR T AFpER iR s E L. THICHT SRREEAREN TR T &,
B - Jig - /IR il O |RREEAIE AT 2FpEr o sRERE ik L. MIBRE T J e TE B,
Rl - BEE - BE IV @ (REFRHTEOERICET SHEAIPORERESTRETT 280 TE S,

O RAE O:BEE A PrORE ST T
1, I-ICHET 2RMESAHICHIT2EN. B3 -20h ) Fa547w FEHEIL TIIES 0y, . R
MO E 2 — VAT L0—ALA0EEL. #HEBEFUESHHICE T2 N0OMEFa 1 — 20 U d 2 S 4w FTHEEL TARESL,

RENOPE /Course Description
KinEMEzAVEEBETE., BE40OVEI1—RHBAS ATLANFAVShTVWS, CORETR. EMEHEENIZLOOERETILICO
WTESRERIC, SAERXOBWEZEL T, BBEHHTAVSNDREOFBF LR OVTES, HEZEAERZ, EMEFHBOFHRL LVEER
BATEDLSICHBE
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. An attainable goal is to be able to present a new vehicle control system.

HBE /Textbooks
71> NBifi.  /Lectures based on original texts.

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
HEEHTRTS. /Tobeannounced in class.
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IS T 24558

(Advanced Applied Control Engineering)

BB WA /Class schedules and Contents

1 EIESHETI (FEEFEETILLEFAL ) EMATLAB/SImuUlink 2 1L —> 31
2 EMEHETFIL (EEEES ) EMATLAB/SImulink> 2 1L —>3>2
3 EMEETFI (HEEES ) EMATLAB/SImulink> 1L —3> 33
IS 4IHER

AT T V) HlEH

7 L—F4IHEH

ITSHiTEE 4]

SAER M ERFE1

9 SAERRIERFE2

10 SAER X E:E3

11 SAEWR X &84

12 SAEFRXEES

13 SAER X586

14 SAEWRXEHET

15 F&d

XSAESREMBORMIC DV TIXBIERICERT B,

o N oA

Vehicle model (nonlinear model and linealization) and MATLAB/Simulink simulations 1
Vehicle model (longitudinal and pitching motion) and MATLAB/Simulink simulations 2
Vehicle model (lateral and yawing motion) 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.

0 N OB WN =

©

RAEEMD H3E  /Assessment Method
LAR—K 50%
BI&LKR—N 50%

Mid-term paper 50%
Final paper 50%

EH- ERFEEBEOHAZAR /Preparation and Review

B LEDEE /Remarks
BEIEREPOLICEDD -, BFIICEFERERARAATLSD L,

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

BERNERESMAROSND, |/ This class will be participation intensive.

HYENSOXYHE— [Message from the Instructor
BBNERESMNROS NS, [ This class will be participation intensive.

F—J— R /Keywords
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oF RIS T2

A
af

(Advanced Sensor Systems Engineering)

BYEER

/Instructor

RIEFIR By

/Year /Credits

HNRAFFE

/Year of School Entrance
HNRER

/Department

WE BN/ Isamu MATSUNAMI / B8 X 7« 7 T% R

EMBE
BHRIFER

28 {y 21 2% Hj RERRE B A
/Semester /Class Format /Class
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

(ONNO)

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

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIESAHICHIT2E

1
5

HhEEE

Rl - BEE - BE

@ (REFRTEOERICET STAEAIFPORERESETRETT 280 TE S,

RO - TERF I @ |FHAICAIZ AT L5me DEE T ER WREE ST .

Fag I O [FHAIGAIE AT A/pEr iRt e L. THICHT SRREEAREN TR T &,

B - Jig - /IR il O FHAICAIR AT /ol asRei e sk L. MiBfEEnd J e THE &,
¥

MO E O:HEE A PORRE

1, I-ICHET 2RMESAHICHIT2EN. B3 -20h ) Fa547w FEHEIL TIIES 0y,

§TRINGFH T 54

WAL 21— R AT L0—2LAOFER. BB EFAES AHICBIT2EhOMENEEI—20h U+ 25 v o JTHEEL TR S,

RENOPE /Course Description

L= Y nEARERFFHEZEQERERICOVTEELLR , LA ATARFPHELH—ORICLZIRREEZBL THAE
FOREXBERBEZEHEL , ThoNHBEZBRIDLHOESRERMCOVWTESIZ LN HEBBRETHS . R¥ TR, FPGATEH
Y ERELEEREN DEHER LY T1 D3V ATLAORBE , /12— T I—ARFE LV HEROLEBHBIIODVTEEETS

Prior to understanding the radar and sensor systems, the technical concepts such as electromagnetic theory, radar equation, radio propagation
and signal processing are reviewed. Next the student understands the applied measurement engineering issues by the empirical seminar using
intelligent car and robot systems and discussions. Also the construction of the high performance and functionality sensor fusion system with FPGA
and the signal processor of its sensor information can be understood.

HRBE /Textbooks
T NRUWMESRX = H A

Printed materials and papers from technical journal will be handed to the students

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

BIgER

To be announced in class
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_ o EFIRE
oSt RIS T 2455 naT 8%

(Advanced Sensor Systems Engineering)

BB WA /Class schedules and Contents
£10@: L—4%- 29 ATFLOES
E2E : ERCHER
$£3E: L—XERFE1 (FHAIRE)
F4E : L—FEFRFR2 (L—FHERX)
F5E : L—4 £ ESREREM1 (5, V7YX, MEHEIT)
g6l : L—K& EOHESABEMN2 (MF, 75y ZELRE )
H70E KRR EEB1 (S, 097V %, BEHW)
EOME: B EB2 (MT, IS5y ANELRE )
$£oE : K- EEI (EEWKA)
F£10E8: VY HREATLOER
F£1108 : TR BEBREDHICKZESY- ARRE1 (B YHIE)
F1208 : TG EBREVHICKDIEEZY- ARRE2 (BEEY- AKBRA)
$£130E : FPGAZAWEABEILA—OKROERE1 (R8R)
#1400 : FPGAZAWLEABELA—ORDERE 2 ( #KFE)
$£15E8: kL

1 Concept of radar and sensor systems

2 Radio propagation fundamentals

3 Radar basic principles 1 (Principle of measurement)

4 Radar basic principles 2 (Radar equation)

5 Radar and sensor signal processing 1 (Analysis of target signal, clutter and noise)

6 Radar and sensor signal processing 2 (Suppression of clutter and noise)

7 Empirical seminar 1 (Analysis of target signal, clutter and noise)

8 Empirical seminar 2 (Suppression of clutter and noise)

9 Empirical seminar 3 (Obstacle detection)

10 Sensor fusion systems fundamentals

11 Obstacles and white line detection by infrared and imaging sensors 1 (Sensors control)

12 Obstacles and white line detection by infrared and imaging sensors 2 (Obstacles and white line detection)
13 Realization of intelligent car and robot with multiple sensors by using FPGA 1 (Experimental trial)

14 Realization of intelligent car and robot with multiple sensors by using FPGA 2 (Summary of practices and experiments)
15 Summary

RIEFHM D 3% /Assessment Method
LR—NERE100%
Report 100%

EH- ERFEBEOHAZAR /Preparation and Review

B LDEE /Remarks
MATLABO ERB MW AR ESAABRFCERTOIZIVI/0ABEBMICBETS L .
Basic knowledge about MATLAB and C programming skills should be obtained in advance.

BLAHRED TFHASAIE) OBBEHRELTVS .
This class is designed for the student who is already familiar with measurement system engineering in the master course program.

HUELASOXYE— [Message from the Instructor

BROZRESN .
This class will seek the active participation of students.

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |2 2T LYMERESH CRY SRR DR E S WG IR T 2.

Fag I O | AT LAIEEESH SR T AR IR R EL . TN T AR ERT &,
BE - il - 73 il O |2 AT LAIEESH SR T SR iR Rk L . IUERRIEE T CAMTE &,
Rl - BEE - BE IV @ |SERRLIIZOERICET 2 A7 LRGSR IFEREHERT 2 2 £ TT &,

W@ BB O:MBE A e > LA
%1, [T A2RHESASHC B T A4EHIT, BO— 200U +25 L7y FEEIL TS, SRTIEM
MO 2 — 20 2T La— 2 LAOSEIT. B8 SRS S A CBIT AEENORMEN EE I — 20 H Ut 15 v o JTHEIL T< 2500,

RENOPE /Course Description
1980 FLABICREAE NS AT AHBEREZES. &7, BEOFHEABERF S ATLOEREZEETS, DVWT, 71 —RNYIILLBR
WRATLODRENNEERL , RENMFHEZEONTA -2 EEBHETD, TLT, AONANIBAEROEREZEHES T2, KEIC, O/NANFE
JATLERINTIEELFRTH DH2HIM & HoHlfH 2 2.5,
FEAEFRDEY,
- REMFIHEZEONSA—RANTES,
- ONANFIHRZRETTES,

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 H= control which are important methods to design robust control systems.

The target is as follows.

- We can parameterize stabilizing controllers.

- We can design robust control systems.

HRBE /Textbooks
RETHEE/—NE2EATE,
Lecture note will be distributed in class.
SEEREEFEEICIE Q) /References ( Available in the library: O )

BIFE | mEkEE #F , "RAHHERBR. |, BEE , 20065 , ¥3,600 .
K. Zhou, J. Doyle, K. Glover: “Robust and Optimal Control,” Prentice-Hall, 1996.
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L , e rs EFIRE
0T AT LHIBEHEH

(Advanced System Control Theory)

BB WA /Class schedules and Contents

1 BE

2 DATLHHOI-HOBE - B -
SATAFRBOLHOHE - BETIFRER -

B ATL - REZEHRR -

B ATL - REM -

TA—RNYDICRDREN -RETA—RNYDEFTH—)N-
T74—RNYDICLBDRENL - RELHBPIRONT X—R1L -
ONANEHE - EFILOFELE -

9 ONAKNEME -ONARNRE -

10 ONARKIE - O/NABERE -

11 H2HIM - H2/ )L L& H2EI4 -

12 H2HIMH - H2EI R O FRE -

13 Hofflfl - Ho/ )L Ls & Holl 4 -

14 HohlfHl - HoltH R D ERET -

15 O

o ~NOoO Ok~ W®W

Overview

Mathematics of systems control; Linear algebra
Mathematics of systems control; Linear matrix inequality
Linear systems; State space description

Linear systems; Stability

Stabilization by feedback; State feedback and observer
Stabilization by feedback; Parameterization of stabilizing controllers
Robust control; Model uncertainty

Robust control; Robust stability

10 Robust control; Robust performance

11 H2 control; H2-norm and H2 control

12 H2 control; Synthesis of H2 control system

13 He control; Hw-norm and Hw control

14 Hw control; Synthesis of Ho control system

15 Review

RIEFFM DA%  /Assessment Method
& 50%
HARFHER 50%
Assignments 50%
Final Examination 50%

Efl- BHRFZOAAE  /Preparation and Review

O N OO WN =

©

B LDEE /Remarks
BRE/—RNEHSHUHTATHELLZ L,
Students are required to read the lecture note in advance.
FER2EG , DATLHHEROERZFBLTCVIBENHYET,
Students are required to have learned fundamentals of system control theory.
HUELASOXYE— [Message from the Instructor
HIHERITIER , BRER , F5EHR , BFHRER , RECBRIZIEKRVERTT, BEROFESSIHFEZHOLET,

System control theory is an interesting theory which is related to matrix theory, circuit theory, signal theory, information
theory, and so on. Students who like theory are welcomed.

F—7—R /Keywords
BRSO AT L, BEN , QNA RN, H2H8 | Holf

linear system, stabilization, robust control, H2 control, H= control
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(Advanced Network Architecture )

BHER HH &=/ Hiroyuki KOGA / B8 AT AITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

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

/Year of School Entrance O O

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

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I O |y B DT 3T OF ¢ ICHT SR DEETE WIRIREIZIS T S

Fag I Aoy FA=DF =3 FOF ¢ |CRAT HERVSRREEEREL . TNICHT SRRERFARENERT &,
B - Jig - /IR il O 3w FI=07 =37 07+ |CRAT L ERVRRE R kL. SR E T o TE A,
Rl - BEE - BE IV @ |SERRLIEOERICET 2%y - 07— F T 0T +OFRREEETRTT 2 2 20 TE S,

HE®: < E O:PEE A: prifE T .
# 1, 1T BPESAHICHIT A8, BA—200 Y25 L7y FEHIL TS, - T R
MK 2 - 20 2T L0-RLPAOFE. B X PR AN BT RRIOMEEE - 20N Y $25 Ly T CHEEL T ESL,

RENOPE /Course Description
A=Y NEERBBEICAAETNDIZY NI —VOKBEBERET —FTIF VOBERL SHERBICEDT , ThSOEERNEEXHXERE
FRICODVWTEETS . &8Il , HtRFXYND—IOT7—FF7O0F v LAV ELEFOMRBEAZENL , RENEXY NDO—o7OJ5329
ZERVY) LW TERZRDD . BROICRY M)V L THEHRI AT LZRNTEDHIOBZEZEEETS .

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.

HRBE /Textbooks
BEEH

Lecture materials

SEEREEREICE O) [References ( Available in the library: O )
FoRU1I— S ZRUNVLE , KEFSR "IE1—2%Y NTJ—2 4 BEBPH , 20035

Andrew S. Tanenbaum, Computer Networks, Prentice Hall, 2002.
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(Advanced Network Architecture )

BB WA /Class schedules and Contents

1 #H

2 BEEEFIL

3 YERE F—2UVIE

4 XYRID—=UE (1) [BEEFII]

5 XYRND—UB (2) [ZEH4]

6 XYKND—UE (3) [BEZ7ORIL]
7 RSUAR—REB (1) [BEEFIL]

8 RZVAR—KEB(2) [BEZFONIL]

9 FTU—>avE

10 KRRY ND—OF—FFIF ¥

11 SANEY S

12 XY RND—=o709ZZ29 (1) [VT Y RAPI]
13 XYy hO—=o700923224 (2) [BE7OK3)L]
14 ZYND—o7095229(3) EE]

15 F&o

Overview

Layer Model

Physical and Data Link Layers

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

10 Advanced Network Architecture

11 Advanced Topics

12 Network Programming 1 [Socket API]

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

15 Review

RAESHM D H3E  /Assessment Method
LR—bN 100%

O N OO WN =

Report 100%

EH- ERFEBEOHAZAR /Preparation and Review
BiELDEE /Remarks
C7OJ9Z27BBLTVRCEZHBELET .

This course supposes C programming skills.

HYENSOXYHE— Message from the Instructor

BERIAVELI—2ZY ND—OOKG BEREZERL  MRIBFICRITTHRLL .

HPIME
EHIFER

| believe that this course will help students to understand design concepts and principles of computer networks for their research fields.

F—7—R /Keywords
BETTI) , BE7OK3), TCPIP

Layer Model, Communication Protocol, TCP/IP
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(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 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
/Year of School Entrance O O
HNRER (%] REERATLO—A

/Department

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

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

FRIES ARICHIT 28 HhEEE

RO - TERF I O [BIR - EReRREICRT DMBEL FINEVIAEEIRIIL T a,
Fag O |BPINE C B TAEWREERL. MEOFNEERS SEmTEE A EERICHTE,
B - Jig - /IR @ (FRETREE Smi| CIREL . SELRRASE MRV E S . TIRR TE 5.

=\ 85| =

Rl - BEE - BE O |RIRSRRBICHVIAC T 20— F &L TOIBIEEEEARE C b5, V-4 -t L TERTE S,
WS ME O:REE A PriE VR
1, D lCHEd 2R RS AFICHITAEENIE. Ba—200UFa 347w FRHEEIL TS, ) i

IR AT LD LAOFEIZ. BB EFESAHICE T SRENORMESER -0 V£ a5 Ly TTHEEL TS,

RENOPE /Course Description
MMERICEA T EHRIEEETS, FEEHEBEL T, ZEOMRFBEICHULBIART —NYORE, ARAEOERROVARLZZEEZED
HETREMEE., ARFBECHSU LN SHARIEEETS,

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

HHRIE [Textbooks
FICEL
None

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
FICEL
None

BESHE- NA  /Class schedules and Contents
Z2EOWRFAICKHLUT, BERET S,
EEHEOHUMTEIRERTOCEN BB,
Research plans are determined depending on the research objectives of students.
Study tours are included, if needed.

RiEFMD A% /Assessment Method
MARBEOFRME, FAME, ESMHE, MAMZCHALTERAZENMDE
It is important to understand novelty, usefulness progressivity, originality, and so on of your reseach.
HRANOERV) - HAERROBREREL THET S,
Approach to Research, Presentations, Defence, and Achievement

EH- ERFEBEOHAZAR /Preparation and Review

B LDEE /Remarks
MAREHEOEENE L, BEOHERROAEEZTS,
Search for past researches related to the research objective under supervision of academic advisor
MAREOHARME, BAM, ESM, HANZCRHLTERARLNBE
It is important to understand novelty, usefulness progressivity, originality, and so on of your reseach.
BHEHN,SOAXYE— /Message from the Instructor

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

F—7—R /Keywords
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