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Advanced Course of Inverse Problems T #5im
%Rl 1—0—0  Prof. Kenji Amaya

In this course we will define inverse problems and discuss some general methodology for their solution. In
particular we will focus on linear inverse problem. Using these tools, we will study some classic and modern
inverse problems. About half of the course will be theoretical development and the other half will be
application to specific problems.
77059
Control Theory for Robot Intelligence (7R NEnREHI#EIF)
B 2—0—0  Prof. Jun—ichi Imura

Mathematical approaches to control methods for realizing robot intelligence are discussed. In particular,
control theory of hybrid dynamical systems, foundations on simultaneous localization and mapping (SLAM) for
robot motion planning, and control theory on integrated information process of perception, decision, and
motion are introduced.
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Mathematical Processing of Measurement Information (E1-JIl{7 R O ELFRALER) VO R A BE B G
%5 2—0—0  Assoc. Prof. Seiichiro Hara

Recently, enormous amount of measurement data can be acquired very easily and quickly due to the
improvements of measuring instruments and computers. However it is not easy to interpret the information
contained in such data correctly. In this lecture, mathematical processing method of extracting and
recognizing the information contained in 1D and 2D measured data are explained comprehensively and
practically.
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Introduction to Biomedical Instrumentation (= mikasiam) V JE A7 50 PR G
i8] 2—0—0  Assoc. Prof. Tohru Yagi

Introduction to biomedical instrumentation, a technology for medicine and health care. This course
provides basics of physiology and covers several update topics in biomedical instrumentation. Topics include:
imaging systems, endoscopes and catheters, surgical devices and systems, circulatory artificial organs,
metabolic artificial organs, sensory artificial organs, structural artificial organs, rehabilitation devises and
systems, and future technology.
77060
Introduction to Neural Engineering (fdfk T-22485) VO (R AT L B R
B8] 2—0—0 Assoc. Prof. Tohru Yagi

Introduction to neural engineering, a technology to link the nervous system and a machine. This course
provides a foundation of neuroscience and also covers several update topics in neural engineering as follows:
anatomy and physiology of brain/nervous system, conventional human interface, recording technique of
neural signals, electrical stimulation and biological responses, cochlear implant, visual prosthesis, brain
machine interface, deep brain stimulation.
77054
Linear Systems and Control
%58 1—0—0 Assoc. Prof. Tomohisa Hayakawa

Introduction to linear system theory and feedback control. Topics include state space representation,
coordinate transformation and canonical forms, controllability and observability, realization of transfer
functions, Lyapunov stability theory and Lyapunov functions, bounded real and positive real theory, and
linear feedback control.
77055
Nonlinear and Adaptive Control
%58 1—0—0 Assoc. Prof. Tomohisa Hayakawa

Theory and application of adaptive control systems. Discussed are methods of on-line parameter
identification and adaptive control for nonlinear systems with uncertain parameters. To this end, Lyapunov
stability theory and Lyapunov functions for general nonlinear systems is examined in the first half of the
course.
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PEFALER, &R LB WS T2 3 BF0 D, BRI TRy M E A M & 038 T 572D O A DWW TR
T5,
77065
GPUaYFa—F 4 >4 (GPU Computing)



A 1—-1-0 FHA B2 Him

E{gFKRE A7 2y THAHGPU(Graphics Processing Unit)iZ R AT O A R AZ#BHIN A L5127
0, LHFHEZ @ SIREE E ) CUBLCE L2 HITASERRIN TS, LL, GPUEZNRILMHHIZ
X7 =2 W HIEER NI E X270y I3 7247070 i 7o, BEFOZRRGFHENDO 5 s
WEEThD, GPUT BT T 7 OfEFR TIEZNOLDMEFIIINZ, HlIREIZ L TARFD A/ N2 TSUBAMED
GPUZHIWT, CUDAZHLEL 72T T T 7 THEZATV, & B RERNZRGPUA B a—T 4 7I2H
e N |
77067
AEETY V58 (Advanced Course of Digital Human Modeling)
A 2—0—0 EIG thor HEHR

ANFBFER BN TV —E A% - BT 2594 T, AMOFZEFHA-E7 kL, ZhicX
HNE-BRE-H OO AAEHOFHM A K720, AGER CIEA M O E - EB) - e 2 5L, 2hi
HHILLIZ ATV T (T U8 ba—v )BT AITOEEBIT, ZTVE AW P#E T2 T
A 7285 - BREEDOFHMIC DV TERR 35,
77068
fFRtER Yy F7—2 88 (Networking for Information Society)
A 2—0—0 FhE i KEHER

THWALE TR DR NI —Z ITOFFERIZHOWT, BRI AT KEZFUTHWOILEITIZ DN T
WRAD, ERBEMPEEEORIZEDINTHNLNTNDD, B OBARLBLEIZOWNTHIR D,
77501
BTSSR REEE A (Special Lecture on Mechano-Informatics A)
AIE 1—0—0 K & GEHF EhEkAn)

PR T2 T DIEHRESEOEATIZRIL T, Fix O BNLRMAF A EEREZ T D,
77502
BTSRRI B (Special Lecture on Mechano-Informatics B)
I 1—-0—0 K & GEHF EhEkAn)

Mk T2 T DIEHRESEOEATIZRIL T, Fix OO RMAF A EEREZ T D,
77503
BHTERIERIEES C (Special Lecture on Mechano-Informatics C)
"B 1-0—0 K & GER EhEM)

MR T2 T DIEHRESEOEATIZRIL T, Fix O BNLRMAF A EEREZ T D,
77031
&R i 5 E 45 3 (Advanced Course of Regional Planning)
A 2—0—0 HfUH B HEEER

MG A LR T AR, ORI O R OEA DR AR T A LI EE CTHDH)S, EERIZITH
WaEROEERED + 0 CEEL CRMER DD, 370 b, BIEO MG E CIX, 1§ &R
OFAPBROF THERBRZLEZL COKZENRAI R E/2STND, T, BUEHIOY Y — Mz FEHR
R <HE-S<0IE, AN NITEHN THHIZENFH 1RV KMETHY, RFO~—7 v hORMRE
AR E RO AR CHIE D DI MIS(E N EE L2 D726, MG E (2381 T D15 & IR D BfR 2 %
ZCWITITH I DER T D, 2T, Kz TlE, B - VY — I EHEEITIBRO ML A2 LT,
FHEIDOBER D FEA M) FNECAHH S W o T3 OESE2 B 57,

77013
HRBRIE AT LEE - HAER (Conservation and Restoration of Ecological Environmental Systems)
I 2—0—0 R Fok #Hdw G VS 2 i e B

BEEIAEMICZ DD TYAT AOTHY, LibA—T 227 AL TORME R, LizisoT
BRI SR s T 7 0 —F DI LDEREERIZITIR A0 HY, IR, A1)« LI « 5 A 0072 BURH A 233K
OONDZ LTI D, KB TIL, ZOIIRIEAR IR -T, axlpa—v+ 7 a— LR — )b
DB HRE A Lo TRMIZHIEL DB BN A IR REEEEA BT D5 QL T, I BT 2
ik, SAPEEL, KADOEE AL LI ATREE 27 AL L COBAR 7% H L7
Fma, AR A TR RS TR TS, T, HRETIERBE VAT LD E BN EREIRED-ODE=HY
LT AT R IERBREEY AT DI DT DEAE L 2 — L a BIEICOWTER T AL ELIC, ZhHD
Herm D IEAR L IR A BRI (T — ) O&E| - EEMIZHOW TR LD,

77016



GBI RN, AR — R 55588 (Theory & Applications of Urban Spatial Data) VO B A B
B 2—0—0  Kfh BR %

A, [E - AR T - MU Z B oAk & 2R 1E S, BRI —REL TSI 2255, ZOHIFK
— A% G T 272D OB EA A BLL , BT T VL OIS ERNZ OV TRET 2,
Theory & Applications of Urban Spatial Data (J& 5305, R — R 4F:8) T4 AT A R B
This course will focus on the theory and applications of spatiotemporal information for statistical-/
mathematical modeling of the sort typically used in urban and metropolitan policy, planning, and
environmental analysis. Participants will learn example applications from their area of interest and then
develop a simple application in the form of a model that incorporates spatiotemporal data.

77047
Mg TE R AR HTHF 38 (Regional Information Analysis)
HIFH 2—0—0 HEA VPE—ER Edz

IS B3 2 SRR B IR TR D 70 5 ML O N QRS E), Wik, 15 HASHE (FBRS, B{E) 22L& 2=/
HIFHAEAEH, i@ﬂﬁf‘a’ﬁ%%Féﬁ@fotc‘f@%}:?ﬁﬁ’ﬂ‘ﬁﬁf’ﬁﬁﬁGlfa'ﬁﬁ“é'%ilﬂi%kﬁﬁﬂl%ﬂ%mﬁ"éfﬁr@i&fﬁ%T
NVEFEFESHTARRITL, Fnﬁ%,ﬁ%%ﬁﬁ‘é F-E AR 72002, il SR O RE Bt L7
ﬁ“L%UDF"ﬁ@ng—?%iﬁﬂl% HL, 2208 CHBESHT, ZZMMHAEIERET LY, Jé%iﬁ*ﬁﬂi@ FIEL R

BT 2,

77019
RS - FHEVEEHTER (Analysis of Vibration and Elastic Wave) VG JE R H50 A B G
AR 2—0—0  BEE CH— Hdw

PRENOWEN X, HIGE, BREIRE), HE @Z#EB&%@E&&%/‘? RLFRFICBEWTENDBIR ThD, Z
ZTCUE, IREN R SO B o0 FERE B RG & € DIEIT FIEIZ DWW TRRFERL, £ D LERIZRISHIZOW TR
~5,
Analysis of Vibration and Elastic Wave (<%« % BhAZHT 76 VG JB A 55 BE R 3
BIZEH] 2—0—0 (Odd years) Prof. Sohichi Hirose

Fundamental theories and analytical methods for vibrations and waves in solids are explained, and various
engineering applications in seismic engineering, ultrasonic nondestructive testing and so forth will be
presented.

77026
ZERE S (Air Quality Engineering) VU & A 0T B
ArEH 2—0—0 RS & Hdm-gE EA dEEdE

ZEROME, IR, =70 VOB )15, =T T4 NE T E DZERIEE ORI, v 35—
avarha— W CBIHL, ZU— b — I, AR R 5% 72 & e T D 28 551 Bl ;Ob\fnﬁfm“é
Air Quality Engineering (Z2&35 % Frim VO B (B A5 Bl
Rii“2Hl 2—0—0 (Odd years) Prof. Shuji Fuijii, Assoc. Prof. Naoki Kagi

The objective in this course is to understand basics and cleaning techniques for air quality in indoor
environment and atmospheric environment and etc. Through reviewing and discussing the previous research
papers for air quality, the technologies for measuring, analyzing and cleaning of air were investigated.

17020

At 2B (Intellectual Infrastructure Systems) 5 R s A B 2
R 2—0— o =k EIE #eHEw
At OMERIZHE, BRI DI - imk DA T VY = MEbHEITL TD, AR

'G , TH - @1;:, A, TRV — G K OB K70 BN h 3o 2 B R A - sk OBLIR A 5L &8
I, A TIV 2 MED T DER BRI OW TR 5, o, 5% ORE -FFEFIZ OV THIRGETT

50

Intellectual Infrastructure Systems (1A #42s B Ms5G VG T A A B
Social infrastructure is becoming smart with the progress of information science and technology. This

lecture gives an overview of the state of the art in intellectual infrastructure systems. This course also

provides an opportunity to study advanced technologies on lifeline networks and related anti—disaster

facilities. Your presentations and discussions will form an important part of this class.

77048

Advanced Course on Coastal Environments



2nd Semester 2—0—0 (Even years) Prof. Kazuo Nadaoka

Coastal zone is characterized with high primary production and rich biodiversity in its ecosystem, but it is
highly vulnerable to various natural disasters and environmental impacts. This course introduces theories on
physical and environmental processes in coastal zone with advanced modeling and monitoring technologies.
Emphasis is put on significance of integrated watershed and coastal zone system assessment and
management.

71057
Econometric Analysis
AT 2—0—0 R &

Econometric Analysis introduces the first—year master students to multiple regression methods for
analyzing cross—section and panel data (microeconometrics). The objective of the course is for the students
to learn how to conduct and how to critique empirical studies in economics and related fields. Accordingly,
the emphasis of the course is on empirical applications. In order to learn how to analyze data, the students
will be assigned homework every week in which they are required to analyze data from the real world using
econometrics software (Stata).

77063
Global Water Cycle and Terrestrial Environment
BIZEH) 2—0—0  Assoc. Prof. Shinjiro Kanae

The dynamics, current status, future projection, observation, and modeling of terrestrial water cycle at
global, regional, and basin scales are introduced. In addition, the impacts of changes and variations in
terrestrial hydrology on the society and environment are discussed. This course enables the participants to
understand the basis of water crisis, which is one of the major issues for human beings in the 21st century,
and to obtain perspective on it.

77045
EEHES S 2 L— 3> 1 (Numerical Simulation of Environments 1)
RIS 2—0—0 R &

B e RO DEHER L TOREE Y AT ADE &R ERC TN, B 12— a 23R
AR — N5, ZOTBRERSEY 21— a1 T, THEODJZQ o, T, mEHEY I — gy
DOIEHEIZBAL TR L, DWW T, MR EE PO EL TR, B, 285059728 D& FlSEH B~ )6 H
BilzAR I35,

1. JEifm (B ESG LI RE, BER ke DffE)

2. )R (BEHEIREIE~OERR, BNAMREE R~ H #451)
77046
IRIBHUES 2 2 L— 3 > 2 (Numerical Simulation of Environments 2)
% 2—0—0 N EWER HEEGR fih

RO TBRBEBAE S 2L —2a 1ITHI &S, TRROWNFICOWTGERT 5,

3. RABRED (BB - HUsOFAR R SUBR 5E)

4. KIEBREE (BK, 105, HUF/KEREE, HiZKERER)

5. HIERBREE  (HUERBIBOETE - KK AT L)

77051
RIEE=41 245 EEHRIE 1 (Environmental Monitoring and Data Processing 1)
AP 2—0—0  HAF NE— Zdz-iE e Hdw fih

SESFREE AT LORWEZEUNAR LA T2 BT, E=FVZIIRAI R ERD, KiEFRTIE,
B TRENELWVRIET=4V7IZEL T, ZOTUREBEIIRIZOWTERLELEEBIZ, BhET 5
T H RN DWW CEEIR 372,

77052
BIET=—41) >4 L1EHRIE 2 (Environmental Monitoring and Data Processing 2)
B 2—0—0 S BT #Hdw-= b E&EIE HEHEER it

SESERBREE VAT AORPABEINAIRLFAG T2 LT, E=FV TIERAIRERD, RifEF Tl
BB TRENELWVERREE=ZVZICHLT, TOBLREFEREIAICOWTGRELLEBIZ, B ﬁa‘Zw
—HFRMTIEIZ DWW CGEIR T 5,

77602 C: PRl 244E EERNE M H hl B B
ERIFE IO S £ FE—C(Mechanical and Environmental Informatics Project 1)



BEH 0—1—2 % # B
AR H T, EAERICB A 7 vy 2 7 MZOWTOREE - T -2 E 28 0 C, K F0 B ICHTE
T O HEI AL THER T 2887, BLY, HMEREFRIAS L ZBRHE Il 21T oHe /) 22 ik
T5, T, BT HI/ RV =/ N XART DD DY TN 2T VAT WA 7 V= ME e st Eifr @ H L
TRRFEL, Y7 =T L AT LD AT -5t FERDOBAEEAKR T HILT, VAT LRAFEOFEREH IO
FHEELIT, AREESST — LU —7 %5, B, IFRREFHE RO TIRO 8 EWD T V—TT
— 71 &{ELTC, AR CRIb DA 72 2RI DWW CREF 3y B 2 2 TIRETL, &I 0o
= —2arORUSERBRT D, 6T, H-mEBRSLEUT, BORER LR = /MO RS
TE— T BHIDD )T NTEES,
77663
TERIZE IO L £ - FEZ (Mechanical and Environmental Informatics Project 11)
A 0—1—1 % # B
HHERE 7 By 2/ N —ICB W T NV —T T — I CHICOTF T R - i - 1R 52 - FEHEDRE ) | 23 5IT
FIBIHE LD, AV T — 2 a BRI RSV OW TR AN TFE T 5281280, HAL~LT
DR ERR EHE S MR BE N1 FE KL, 7o, ZO—# O &2 F Zo1F 52L& B ET 5,
17113~77716
BRBERAXE TOLRE—~FHN
(Mechanical and Environmental Informatics Research Process I ~ IV)
A% 0—1—1 &% # B
WFFERRE DR E LRI 1T Dk 2 i AT BRI BB 2 B L <D AR EDT 4 ATy a & H
FRIPOMEIEHNATOIZET, B 5 ARD YAV N a0 IR T O T 0 AT, ZO7 iR
Zil U CRER ERE /IR BE S, ZLCata=r—Tar jom EE K5,
40080
AYEFa1—42ED 3 U8R (Computer Vision)
AT 2—0—0 BE IEf #dw
By P T R - B IR S 2T DB - B T S AT DR O ZIR E R 2 S RO L,
40035
MM ELERER (Intelligent and Integrated Manufacturing)
AR 2—0—0 Ak R Hdw
B P T R - BRI S 2T DB - B T S AT DR OZIR E R 2 S RO L,
40046
O/\R F&EHE4E (Optimal Control)
AP 1—0—0 JEH Bz #d%
Bk P T R - BEAR AR o 2T DB - B T S AT DR O ZIR B A 2 S MO 2L,
40067
Advanced Course of Mechanical Vibration
%y 2—0—0 &R oL Hdx
Btk P T B - BEAR AR o 2T DB B T S AT DR O ZIR B H 2 S MO Z L,
40117
ARy FREZE (Robot Creation)
A 2—0—0 JRWE XE HdR-mE ESUZ HEHEIR
BEAR A B 17 R - BRI o AT DB B T H S AT DR OEARE B 2SO L,
40112
AH=XLX - 2t R (Kinematic Synthesis of Mechanisms)
RIFH-2 1—0—0 w174 #Hi=
BEA A B TP R B AR o AT DR - B T H S AT DR OEARE B 2RO L,
40118
N A A D =X LR (Biomechanical Systems)
B 1-0—0  (BE Hok #Hdw
FEA A B TP R B BRI o 2T DR - B T H S AT DR OB E B 2RO L,
40176
Advanced Course of Bio—Robotics
B 1—0—0  Assoc. Prof. Motomu Nakashima



FEAs A PR L R - B IAE > AT AREE - BRI T S AT DR O EAREH A RO L,
40177
INLFEFALF 5 R (Advanced Course of Bio-Dynamics)
A 1—-0—0 Wl Rk HEHE
B B 1T P BB BRI o A7 AR - B S AT DB OEIRE 2SO L,
75015
ETHEEIEH (Computational Complexity Theory)
"% 2—0—0 D IR HIR
BRI HROBIREA LS ROZL,
75001
FHEBTEHE (Mathematical Models and Computer Science)
%y 2—0—0 FE fosE B KRR BR Biw i
B AR EHEROBRER ES RO,
75003
INANRT g — A2 —TF 427 (High Performance Computing)
B 2—0—0 R[] B How
B AR EHEROBRERES RO,
76027
S EEHMANEYFER (Speech Information Processing) 6 S 2 A i B 2t
B 2—0—0 K &
A T EEROBREHEBRROIL,
70009
Regional Atmospheric Environment T R 08 A B
"B 2—0—0 fH S HdR
EFEBA% L HROBRHEAEZSROZ L,
61014
1K - ZLEEE O -H OB TR VE VB EOT PR
(Advanced Mathematical Methodologies for Infrastructure and Transportation Planning)
A 2—0—0 fEH Kl #EEER
TARTFHHOHRER SO,
Advanced Mathematical Methodologies for Infrastructure and Transportation Planning
(A - AZ B FHE D 72 8 OBy W Ry VH VB A7 SO FE B
IRl 2—0—0 fEH Kl HEHER
YRR CHEET 2, EARLFHKOBRERZSROZL,
68003
i ZRFIAEHEFR (Advanced Theories and Practice of Urban Land Use Planning)
BFH 2—0—0 I B Hdx-ih
A THFHLHOFRHEEEZSROIE,
75102
A3 —2y b > 7 5% (Advanced Course on Internet Infrastructure)
RIPH 2—0—0 KH B2 A
AU 2 — R EOBEEDTDICHEBL TEIAZ—Ry NE, 1ZEAE ORISR A TITAMET
RLMANFIRNERE LI = B — U RJFEE T SO TSI TV D, 2, HEFBEDODO
B ELIIREBRDFETHD, A2 —F MR EDINTHELRINE DIHITENMEL TWDZEfiFT
L, ZZCURY— U RFEEREIENSILTODD, HREHEMEO B E ST HDIZE IR L TNDH
EHERL, A2 X —Fy NEDO Ry T —73% 5 ERADOEZ 2 H o5,
75103
A4 28—y Mib%ER (Advanced Course on Internet Application)
"% 2—0—0 KH B2 GEAh
[ R =2 U RFEE TSV THREIN I A 2 =Ry MNE, 1FEAEDLBITIRAM B2, M2
WN—NELT TV r—ar @, [ Y —x U REE TRy N — 27 O N E I UIED VRN A%
T IV —ar DFERAIREE T Do AL —F DT TV r—2ab DUV O ELVBHIT, A F—Fy



NREDOT TV —al Bt DB Z T H o, TRy — U RFEHENT PV r— g Rt By gk

LCWEINERET S,

76039~76042

TEREBIRA 23—y TIA FiEH 0—0—1 76039
5] 2A ®i v 0—0—2 76040
5] 1B #% 0—0—1 Ak 76041
5] 2B %0 0—0—2 76042

(Internship on Information Science & Engineering 1A, 2A, 1B, 2B)

EERINBOM TR ~—EMMITE, FHIE LRI T F =y T a7, A F =iy
FAZOWTIHEERITHRD L,
77664~77665
BRREERRKEIOC Y FA~B
(Mechanical and Environmental Informatics International Off-Campus Project A ~ B)
Al-27H 0-1-2 HLE

E7h DK, HFFEREEE, 38BN T, MF7E-BR 7 ur =/ MNIby, EHERREE co7 ey e/h
BATRESISCHFSE - BRSE T IEAES T2, 708, 7oy hONEIL, & ik SCHFZE R L O L5k SChFgEo
T~ EEE T DM BTN,
17701 ~77704
ERIRIE PR E — ~F M (Seminar in Mechanical and Environmental Informatics 1 ~ IV)
ARl TRAL A

& iR fE (AT OB FHICE W TBE T 200 T, IHEHEOHREDOLETITHIH 45 0
fiat, Fam/es Thd,
77801~77806
RIS E T E R ~F+ (Seminar in Mechanical and Environmental Informatics V.~ X)
A7 2HAL FREHE

- EZRIEREOR FHNCBWTBET 200 T, fREHE O EDL L TITH M B O, A5t
5 EE, R, FlEmiel THD,
77807~77808
BRREARL TOERER~FER
(Mechanical and Environmental Informatics Research Process V. ~ VI)
A28 0—1—1 % # A

WFIERRE DR E MR I T Dk 2 R TERACH EH B A B 0 DAL LD T 4 ATy ar# A
BRI ATIZE T, B R ABD T AV NV AR IR T —EOWE 7 nE AE KB 5, 207 A
Z U CHER E R ORI RE ), 2L Caita=br—Tar iom ExX5,





