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(English version)
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A summary of each specialty common class subject

SimmaRFERIL— 1 EHELRRESETOC I M)
Advanced Science and Technology II-1 (Restoration of coastal environment' project)

Professor: Graduate School of Science Professor: Hiroshi Kawai, Tetsuto Mumura
Associate Professor: Akio Murakami
Graduate School of Maritime  Professor: Shinichi Nagata
Associate Professor: Mitsuru Hayashi, Hideo Okamura

Objective

The environment of enclosed coastal areas, especially those facing to urban areas has been deteriorated
by the artificial changes of coast lines and reclamations, and by the eutrophication (i.e., the reduction of
biodiversities, frequent occurrences of red tides and anaerobic water masses at sea bottom. In the lecture, we
introduce the projects and research topics related with the improvement of the coastal environment using
various marine organisms.
Content

We introduce the long-term monitoring projects studying the biodiversity of marine macroalgae. We also
introduce the ecological features of marine macroalgae, phytoplanktons, seagrasses and halophilic bacteria,
and their adaptation and function in the marine ecosystems. We will also discuss the possibility to use those
organisms for the phytoremediation and as the resource of biomass.
Grading

Evaluated based on frequency of attendance and quality of reports.
Text book

Not specified. Reference materials will be distributed in the class.
Restrictions

No

SmMmEREERIT - 2 GNHNBEBEENR)
Advanced Science and Technology II-2 (Intelligent Precision Manufacturing)
Professor
Prof. Toshiharu TAURA, Prof. Keiichi SHIRASE, Prof. Toshiya KAIHARA,
Assoc. Prof. Toshiroh SHIBASAKA, Assoc. Prof. Hirofumi SUZUKI,
Assoc. Prof. Akira TSUMAYA
Objective

Manufacturing systems require the innovative theory and technology to achieve much more intelligence,
flexibility, productivity and precision for whole activities in design, machining and management. Advanced
research topics and technological trends in manufacturing systems are introduced by six professors in their
research fields.
Course Description
Creative Engineering Design:

In this lecture, by focusing on the original concept forming process, we aim to understand the nature
of the creative design process systematically and theoretically and to learn a method to manage the advanced

and social technological development.



Advanced machine tool:

Advanced technologies to achieve intelligent machining process control are discussed. New concept to
achieve an autonomous and intelligent machine tool is introduced.
Operational Theory of Intelligent Manufacturing Systems:

This lecture involves operational theory of intelligent manufacturing systems based on autonomous and
distributed systems concept, so as to realize their robust and effective management.
Intelligent monitoring:

Machining mechanics and detection of machining conditions for intelligent monitoring system are intro-
duced, and intellectual manufacturing methodology will be discussed.
Ultra precision micro machining:

Advanced ultra precision micro machining technologies are discussed, that are required in developments
of the opt-electric devices and precision micro key components.
Management of design knowledge/rationale:

Formalization and representation method of design knowledge and design rationale are explained, and
the methodology of management at each stage of the product life-cycle by using design knowledge/rationale
are discussed.

Grading

Attendance to the course. Reports regarding to the topics of each lecture.
Textbook

No textbook. Materials will be delivered if necessary.

Restrictions

Basic knowledge regarding to manufacturing system is required.

LI ARIPERIT—3 (5 / LBEHRR)
Advanced Science and Technology II-3 (Breeding and Genetics of Bioresources)
Professor
Prof. MUKAI Fumio, Prof. NAKAMURA Chiharu, Prof. HOSAKA Kazuyoshi
Assoc. Prof. MORI Naoki, Assoc. Prof. MANNEN Hideyuki, Assoc. Prof. ISHII Takashige,
Assoc. Prof. TAKUMI Shigeo, Assoc. Prof. OYAMA Kenji, Assoc. Prof. TAKASAKI Takeshi
Objective
Aim of this lecture is to promote understanding the methodologies for analyzing genes associated with
economical traits and future-oriented development of agricultural resources and breeding technology using
genome information.
Course Description
In this lecture, advanced researches on sustainable agricultural production and food safety will be dis-
cussed with emphasis on the following keywords; gene identification, genetic evaluation, polyploid genome,
DNA profiling, genetic diversity and food quality.
Grading
Each lecturer evaluates students based on the lecture attendance and brief examination.
Textbook
Not specified
Restrictions

Basic knowledge of genetics is required.



SinmafFER 1 — 4 (BREFHS O ST APTZE)
Advanced Science and Technology II-4 (Intelligent formation of international maritime society)
Professor

Professors of Maritime Sciences; Masao FURUSHO, Shigeru YOSHIDA, Yuji HAYASHI, Kenji ISHIDA
Objective

The presence of total maritime logistics capabilities of Kobe area have weakened last ten years, especially
after the earthquake in 1995.

The objects of lectures are to find ways on Intelligent formation of international maritime society and pro-
pose any solutions for reconstructing and innovating maritime cluster of Kobe through the discussions, ana-
lyzing social/industrial data, field studies, etc.

Course Description

The students analyze the SWOT<Strength, Weakness, Opportunity, and Threat> of the present maritime
cluster factors in Kobe by themselves during the lecture.

The students are required to report of "Kobe maritime cluster Model" with any solutions for reconstruct-
ing and innovating maritime cluster of Kobe.

Grading

Grade of reports
Textbook

Not appointed
Restrictions

Nothing special



FRIFHRA NMFF70/0V—0—-2)

Advanced course on interdisplinary Engineering A (Biotechnology course) H.Yamaji et al
The course covers the biomaterials, regenerative medicine and bioengineering. Various aspects of biotech-

nology will also be discussed based on biochemical reaction and specific interaction between a pair of chemi-

cal or biochemical molecules.

FRIZHH®HB (VIalb—Ya3vIF¥I1—2R)
Advanced course on interdisplinary Engineering B (Computational Simulation Course)

Computational science and engineering (CSE) is a rapidly growing multidisciplinary area in connection
with science, engineering, mathematics and computer science. CSE focuses on the development of problem-
solving methodologies and robust tools for the solution of scientific and engineering problems and is nowa-
days regarded as a third paradigm in combination with theory and experiment. The computer simulation
and optimization of mathematical models can considerably reduce the time required for design and control
of new products and processes. Professors from the Department of Electrical, Mechanical, Civil and
Information Science Engineerings offer the six course program that gives profound knowledge on
Fundamental of Computational Simulations, Earth Environmental Preservation and Safety, Inverse Problems
and Safety Engineering, Optimum Structural Design, Atomistic Nano-Device Simulation, and Electronic-

Atomic Simulation for Material Design. Each lecture is well designed in cooperation with the other lectures.

FEIFHMC (RE - BXHRI—X)
Advanced course on interdisplinary Engineering C (Fluid. Transport Phenomena course)

This course covers Basic Fluid Dynamics, Heat and Fluid Phenomena Based on Statistical Mechanics,
Turbulent Transport Phenomena and Heat and Mass Transfer. The goal of this course is to acquire the skill

for design and control of practical fluid phenomena.

FRIZHHD (F/HBIHFEI1—X)
Advanced course on interdisplinary Engineering D (Nanomaterials Engineering course)

The course covers peculiar physical and chemical properties of nanomaterials, as well as novel
functionalities and possible applications of them. Special attention is paid on synthesis, characterization and

properties of nanomaterials.



FEREIFSHE (BESHI—X)
Advanced course on interdisplinary Engineering E (Introduction to business administration for engineers)
Global environment requires Japanese companies to introduce sophisticated management style based on
management of technology (MOT) in order for value capturing and value creation. We believe that MOT
must be conducted well by engineers who have knowledge of not only technology but also business admini-
stration and so that getting business literacy will give engineers advantages in various business scenes.
Some topics are picked up in this lecture among standard business administration topics that includes
strategy, marketing, organization, financial accounting, managerial accounting, corporate finance, MOT,
business law, and so on.
Only few topics and only introductory knowledge can be given under course contraints of time, we hope

student voluntarily take next steps to learn business more or/and to take advanced course.

Strategy, organization, marketing:
Y. Inoue (Professor, University of Marketing and Distribution Sciences)
Management accounting, costing:
K. Yasui (Associate professor, Business administration)
Financial accounting:
M. Doi (Junior research fellow, Headquarters for Innovative Cooperation and Development)
Business law:

T. Minakata (Visiting professor, Headquarters for Innovative Cooperation and Development)

FRIFHHF (RELHEOPHEI—X)
Advanced course on interdisplinary Engineering F (Urban Design towards Safety and Symbiosis course)
T. Shigemura, Y. Asakura
The course covers the comprehensive design theories and methodologies towards safety and symbiosis of
urban space. The course includes (1) natural / social hazards and safety urban design, and (2) sustainable

urban design with natural / social symbiosis.



AVE—=voyT HRE=E En
Internship
J—Z2OHE
The purpose of this course is to educate the students with cooperation of companies. All the students in
this course are sent to the companies to work with the staffs for the researches to develop new technologies

and to present finally the research results.
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Summaries of a class subject

2= RETE H AL
Planning and Design of Urban Space C. Yasuda

This course discusses the theory of research and analysis, and evaluation in order to systematize the
planning and design of research on the urban space through focusing on the urban space and its fabrics, and

their formation system.

BETEENR Rl s
Theory on Architectural Space Composition S. Suekane

This course argues about the theory of the spatial composition of the architecture in the recent times.
This course will address the concrete case analysis of the architectural design focusing on the element and

the system of the spatial composition.

RS E THh
Environmental Planning for Housing and Settlement T. Shigemura
The types, components and forms of various housings and settlements in regional environment are com-

paratively analyzed. The method to analyze the diversity of modern life is discussed.

mETIRIERET U
Urban Improvement Design K. Miwa

This course discusses the investigation and analysis method and the environment design theory of the
spatial analysis which becomes necessary when projecting the urban improvement. Then, the elements which
prescribe the process of the community design as the plan and design process, will be addressed based on the

various projects.

TR R T LEEHR ER Hih
Design Theory of Spatial Systems T. Nagao
Lectures from the point of systems theory on design and evaluation methods considering structural

safety, environmental harmonization and social consensus in planning of spatial structures

TR BEER R e Tk
Composition of Structural Members H. Fujitani
The performance of building structures exposed to excitation, for example, earthquake ground motion,

is outlined, and a design method of the structure based on the performance is mentioned.



SRR P NI
Theory of Structural Failure Control Y. Ohtani

Failure process of structure will be related with material nonlinearity, instability, time-dependent dete-
rioration, and so on. Failure control of structural system is discussed considering safety, durability, and

sustainability with lifecycle concept.

TR SE JENL # ]
Theory and History of Urban Environments and Architecture H. Adachi

Theory and history on urban environment, historical site and buildings; 1. Theory and history of mod-
ern architecture. 2. Interaction with Japanese and Western architecture in modern period. 3. Conservation of

historical sites and buildings.

BELRIER B o
Cultural Environment of Architecture R. Kuroda

This lecture gives a way of thinking on the creation of Architecture in Japanese cultural environment
from a social and historical point of view. In the lecture, for example the typical SHINTO shrine, ISE,

IZUMO, or more popular SHINTO shrines are considered.

ERIBEK Y X7 AR tER
Theory of Built Environments Y. Shiozaki

This course reviews the theory of built environment from local neighborhood to city region, rural area
and national land. The estimation and planning methodology of living space will be discussed through the

area studies.

13 a=7 4 ERFER il F—
Theory of Community Planning J. Yamazaki
This lecture gives advanced knowledge and methodology of planning theory for community space related

to community management and environmental culture.

RIBBA KGR Jb
Theory of Environmental Disaster Prevention A. Hokugo

Characteristics of disaster phenomena are explained in the context of environmental conditions and

methods for disaster damage mitigation by changing environmental conditions are introduced.

RSN GR e W
Fire Safety Engineering for Buildings A. Hokugo

Fire safety design for buildings is introduced from the viewpoint of physical phenomena, human behavior
and Safety management. Planning method based on the concept of compartment fire physics, smoke control

and evacuation safety is explained.



AT R—D A b Kb —3#
Disaster Mitigation Management K. Ohnishi

This course involves establishment of build environment through planning methodology in the field of
social safety science and risk management. Development of community enpowerment for disaster restoration

and mitigation will be discussed.

ERBES M ki
Analysis of Spatial Structures M. Tabuchi

Elastic-plastic behavior of members and connections composed structural space such as truss and moment

resisting frame are discussed.

BEYRER ® B
Stability of Structures Y. Sun

Research and education in the design of construction, securing safety from destruction or unstable move-

ment of spatial systems exposed to disturbances.

ERIEERETHR M Wl
Structural Design of Spatial Structures T. Tanaka
This course argues about the structural design of materials, members and connections for steel buildings

in view of earthquake resistant design.

i B B S
Earthquake-Proof Analysis and Disaster Prevention
Theoretical and experimental studies on dynamic responses of building structures, seismic evaluation and

upgrading methods to mitigate earthquake disasters are discussed.

M EBERTE Wi B
Earthquake Resistant Structural Analysis T. Fukusumi

Earthquake response analyzing method of continuous structure and 3-dimensional frame structures are

described and the response control and capability of earthquake-proof for these structures are discussed.

TR R T LRIER
Creation Theory of Spatial Systems
Lectures on numerical simulations of elastic-plastic behavior of connections for steel buildings and steel

frames with semi-rigid connections



EH Y X7 LEEER w W
Function Theory of Spatial Systems A. Tani
Lectures on modeling and systematizing methods for analysis, identification, and control systems of

various functions for buildings in the actual space by using intelligent and emergent systems

EHEEF BA B
Spatial Hearing M. Morimoto

The perception mechanism and physical factors relating to spatial characteristics of auditory event which

is important to control acoustical environments, regarding auditory space as a transmission system are in-

troduced.
ER S TR /AN
Noise Control Engineering K. Sakagami

This course gives advanced knowledge of acoustical engineering for creating safe and comfortable sound
environment. Acoustic properties of various noise sources, as well as, building materials are focused as the

fundamentals to control noise generation and propagation.

FBERIRIRER AT Her
Thermal Environmental Planning in Buildings T. Matsushita
Analysis of heat and moisture behavior and ventilation in rooms and building, and planning for health

and safety in rooms and building.

R ZE B X A e
Environmental Planning Based on Human Response S. Takada

The principles and applications of environmental planning, based on human responses to various physical

factors including sound, heat and light, are discussed in this course.

HhRIRIRETE R L ERM
Thermal Environmental Planning in Urban Areas M. Moriyama

The control and planning method of urban areas and buildings to maintain good thermal conditions.
Especially, from the following two points; 1) climate analysis for urban environmental planning, 2) district

heating and cooling system using renewable energy.

K BRI E (i A
Environmental Space Design for Disaster Reduction Y. Murosaki

Discuss and lecture on disaster reduction methods by urban and a r chitectural planninng., with regard

to prevention phase, response phase, recovery phase and reconstruction phase.



MBS X7 LR AR T
Theory of EMS and Evacuation System K. Kubota

This lecture involves the following things; the summary of the EMS duties at the fire departments, the
affair of EMS in foreign countries, and the method of effective positioning and operating EMTs to cope with

the increasing EMS requests.
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Summaries of a class subject

BICHEE S E 5 g FE
Adaptive Structural Control M. Kawatani

Active control and adaptive control for nonstationary random response of structures.

AR SR K
Design of Soil Structures and Foundations S. Shibuya
This lecture deals with the geotechnical design considerations, with particular emphases on earthquake

resistant design, of various soil structures & foundations, and the infrastructures that are laid on or in the

ground.
T HURE KR g EF
Ground Disaster Prevention S. Kato

Ground disasters such as slope failure and ground displacement often appear during heavy rainfall and

earthquake. This lecture deals with the mechanism of geotechnical material concerning to the ground disas-

ters
BEE Y AT ASTER % HT
Transportation Systems Planning H. Kita

This course focuses on “the quality of service” as the outcome of transportation systems, and deals with

planning methodologies to raise it as well as related modeling and evaluation techniques.

Hhls o X 7 LAVERGR bk it
Systems Analysis on Regional Socio-Economics M. Takebayashi

Lecture some applied mathematical thoughts and methods, which are required for the econometrics: KKT
system, Nash equilibrium, saddle points and variations of gradient methods including VIP. And show how

to apply them to the regional economic analysis.

T E R B M 280
Land Reclamation & Geotechnical Engineering Y. Tanaka

This lecture deals with the geotechnical engineering processes involved in reclaiming a new land on soft
soil ground. A typical example of such processes is the construction of Kansai International Airport built on

a very soft seabed of the Osaka Bay.



T HREXIR R HH OFZ
Instability and Stabilization of Cuts and Fills N. Yoshida

Instability associated with cuts and fills composed mainly of soft rocks and measures against it are dis-
cussed from the standpoint of geo-environmental engineering. Students may be required to look through

various reference materials related to this topic.

HERHKITE RS
Earthquake Disaster Mitigation Engineering S. Takada

Pre- and post earthquake disaster miotigation plans from engineering view points are lectured under
consideration of reginal chracteristics. Contents includes reginal seismic hazard risk, pre-disaster prevention

and mitigation measures, emergency response, early restoration strategy, and etc.

ERIB SRR Bk Z&T
Vibration Theory of Spatial Structures Y. Kuwata

Wave propagation problem related to earthquake engineering and seismic response of structure system

are discussed. Basic theory of those topics and methods of numerical analysis are introduced with applica-

tions.
IKIRIR AT BEH —HR
Analysis of Hydrospheric Environments I. Fujita

This course covers the fundamental issues in hydrosphere, including change of water environment due to

urbanization, analysis methods and measurement methods of river environment, and management of river

basin.
KEIRETE B —
Water Resources Management I. Fujita

This course covers the planning for usage and management of water resources in aspect of geo-hydrological

environment and hydrologic cycle.

IR =R il B
Theory of Fluid Motion in Regional Environments A. Nakayama
Basic theories of various phenomena of fluid motion in environment are presented together with repre-

sentative methods of analyses with application to some problems encountered in real situations.

IKIBET R il W
Theories on Hydraulic Planning A. Nakayama

Basic theories of hydraulics used in the design of hydraulic facilities and hydrologic theories used in
planning of water resources systems are given. Connections with the influences on the environment are also

discussed.



REIKIHIRIR HHE R
Environmental Limnology K. Michioku
Physical processes controlling aquatic environment in rivers, lakes and reservoirs are introduced.

Circulation of heat and other substances in river systems and their control engineering are involved in the

lecture.
BEYRIEER HA LK
Management of Coastal Environments H. Miyamoto

Planning and design of coastal structures for preventing disasters and creating water environment are
given. Physical, chemical and biological processes which influence water environment in estuaries and coasts

including river basins are discussed in the lecture.

HMERER R %
Advanced Slope Stability Methods T. Okimura
Slope stability analysis methods, not only an assumed sliding method but also some numerical methods

with a digital elevation model, will be introduced. Slope stability during earthquake will be discussed.

KB k7 S
Geo-Hydraulics K. Uenishi
This course covers the theories and numerical methodologies related to saturated and unsaturated

groundwater flows, transport phenomena in soil and faulted/jointed rock, and their interaction with struc-

tures.
T S R AT BE B
Geomechanics for Underground Structures A. Tizuka

This course is intended primarily to serve the needs of graduate students in the field of engineering and
aims at the clear explanation, in adequate depth, of the fundamental principles of computational mechanics,
involving the incremental deformation theory, the mathematical modeling of non-linear behaviors of

geomaterials and the coupled formulation considering pore water migration.

BERHE AR P
Structural Diagnostics H. Morikawa

Basic concept of maintenance of urban infra-structures and methodology of deterioration prediction, per-

formance assessment, reliability analysis are lectured.



T EREEF N H—
Underground Spatial Structure S. Akutagawa

Basic and applied aspects of underground space usage are discussed. Preconditions required for stability
of underground space are studied. Methods of computation for complex phenomena involved in underground

excavation and modern use of underground spaces are reviewed.

R TTENR Wa R
Travel Behavior Analysis in Space Time Dimensions Y. Asakura

Analytical methods and models for travel behavior in space time dimensions including transport network

analysis are discussed based on the innovative data collection methods using information technology.

R ER ST BH LR
Urban Spatial Analysis Y. Tomita
Some methods of survey, analysis, and evaluation for urban spatial planning are lectured, which include

land use and transport model, cost/benefit analysis, and environmental assessment etc.
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Summaries of a class subject

X ZRAEw I MEE wo HE
Mesoscopic Materials S. Hayashi

Fundamental chemical and physical properties of small particles and clusters (mesoscopic particles) are
reviewed and on the basis of them the interpretation of experimental results are discussed. Applications of

mesoscopic particles to electronics are also discussed based on relevant literatures.

BT PR
Microfabrication Science and Technology K. Moriwaki
Principles and applications of advanced microfabrication for both electronic and photonic devices are lec-

tured, including waveguide devices for optical communications.

HEFY MR [ 51
Electronic Properties of Condensed Matter M. Fujii
This course deals with the interaction among photons, electrons and atoms in nano-scale semiconductor
crystals.
BElAREEER T fRR
Structure of Surfaces T. Urano

Characteristics of solid surfaces and atomic and electronic structures are considered, and analysis meth-

ods are introduced.

Tr b=y IMHET Mmoo &
Photonic Materials 1 0. Wada

This course describes optical and electronic properties of photonics materials such as semiconductors and
their characterization techniques. Development targets and research issues of photonics functional devices

based on these materials are discussed.

75 b2y SR s B
Photonic Materials 1II T. Kita

This course introduces unified atomic-scale description of the formation of low-dimensional structures in-

i

cluding epitaxy, electronic states and photonic functions in organic and inorganic photonics materials.

Photonic control of material functions is highlighted.



EFFNA X4ER T RIE
Quantum Devices 1

This course covers fundamental physics associated with quantum devices, including (1)quantum transport
in quantum devices (2)atomic-scale modeling of quantum structures (3)single-electron effects and device appli-

cations (4)ultrasmall MOS devices.

EFTFNA 4RI HA A
Quantum Devices II K. Aoki

This course covers fundamental physics associated with nonlinear carrier transport and chaos in (1) bulk
semiconductors and (2) quantum devices. Especially, this course includes (3) quantum chaos and semi-classical
scattering for ballistic electron transport in semiconductor micro structures, as well as chaotic transport in

(4) AlGaAs/GaAs semiconductor superlattices.

F/EBETILI bOD=FR] NI EZA
Nano-Structure Electronics I M. Ogawa

Both electronic and photonic properties are discussed based on computational physics in the nano-
structures such as the semiconductor quantum wires, dots and carbon nanotubes. Nano-scale device applica-

tion is also in the focus.

F/BETILY D=V X1 TR e
Nano-Structure Electronics 1II H. Tsuchiya
The electronic and optical properties of nano-structure materials and devices, and its applications to fu-

ture electronics are introduced.

A S dry =L s VAN @ N
Advanced Plasma Applications Y. Yasaka
The course treats plasma as a high density energy source. Basic theory of plasma-wave interaction,

plasma production scheme, and diagnostic scheme are lectured. Various applications are also discussed.

BT RV F—IRRITHR PreF HIE
Physical Analysis on Electric Energy H. Takeno

The course treats devices used for electric energy generation, transmission, conversion, and distribution.
Several subjects are discussed, such as analysis of physical mechanism and analyzing methods to make con-

ventional techniques more efficient and to establish new techniques.

&I RIVF—RER TR ENGiNE T
Kinematics of High Energy Particles and Their Acceleration Y. Homma
Basic theory of relativistic theory, high energy particle interactions with matter, theory of accelerating

charged particles, various types of current accelerators in the world and their application to technology.



ERORIER R wm BE
Integrated Circuit Architecture M. Numa
Integrated circuit architectures are discussed on micro-processors, image processors, and memories.

Topics with technical trends and applications of FPGA’s (Field Programmable Gate Arrays) are also in the

scope.
Sy HEhE e e BA R
Integrated Circuit Design N. Kuroki

Design methodologies for integrated circuits are discussed with each stage: system design, functional de-

sign, logic design, and layout design.

HEFEN RERR BA BE
Distributed Intelligence and Multi-Agent Systems M. Tsukamoto
This course studies foundations and applications of autonomous agents. In particular, algorithms of

problem-solving and communication protocols are investigated in distributed multi-agent environments.

HMPT—2 v bR * &
Intelligent Agents
This course surveys agent technologies for intelligent software systems. In particular, rational agents

are constructed based on knowledge representation and reasoning, and are extended to capture reactive be-

havior.
BRI wI B
Information Theory M. Morii

This course studies the basic theory and technology to design high reliable and secure information sys-

tems such as algebraic coding theory, cryptography and information security.

MBFFSLim ZM FHi
Knowledge Assisted Coding H. Kuwakado

This course involves several advanced topics on secure communications such as error-correcting codes,

multi-party protocols, and their underlying primitives.

7T U XLFERE W #5
Algorithm Design S. Masuda
Several design techniques of algorithms are very useful to construct efficient computer programs. This

course discusses such design techniques and their applications.



7 — 5 tEIEN R Bm By
Advanced Data Structures S. Masuda
The efficiency of a computer program often depends on the data structures used in it. This course deals

with several sophisticated data structures to maintain a set of numbers or spatial data.

FEEHSR P ER
Learning and Inference S. Abe
Discuss architectures of neural networks, fuzzy systems, and support vector machines that learn from

data and their application to pattern classification and function approximation.

BRI EEH N B
Theory of Brain-like Learning S. Ozawa

The theories of supervised learning, unsupervised learning, and reinforcement learning for neural net-
works are lectured at first. Then, the latest learning theories such as incremental learning under static and

dynamic environments are lectured, and some research approaches to brain-like computers are introduced.

BRIt ERRFF RIEG YN
Thin Film Engineering for Oxide Devices K. Setsune
Oxide material has many variety of interesting electronic functions. Thin film processing for those oxide

materials, attractive devices using such thin films and physics of oxide thin films are lectured.

[RFHIEE R = kg =
Atom-Controlled Thin Film Materials M. Kitabatake

Discuss the surface structures and thin film growth on the atomic scale. Thin film materials synthesized

by unique techniques, which can control the atomic motion, are studied using simulations and experiments.

SRt EIKEES i
Opto-Electronic Thin Film Semiconductor Engineering Y. Yamada

This course deals with the synthesis and characterization of semiconductor and dielectric films used for

opto-electronic applications. Techniques of nanostructure analysis are also reviewed.
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Mechanical Engineering
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Summaries of a class subject

AT RIVF—TEER JEVRPT /S
Fluid Energy Morphology M. Tsutahara

The mechanism of complex fluid motions, such as vortices, several types of wave motions and turbulence
are essentially due to the non-linearity of flows. In this lecture, analytical methods and construction of mod-

els, some discrete models for simulation, and their validity are described.

EERRERR AR R
Fluid Flow Phenomena with High-Velocity and Phase Change T. Kataoka

Supersonic flow or hypersonic flow with shock wave around a bluff body, and the high-velocity fluid
flow phenomena like cavitation with phase change in piping arrangement are the main themes in this lec-
ture. Theoretical models, experimental methods are discussed and applications of the phenomena in industri-

als are introduced.

BRRE T RILE—EnER Wih (g3
Multiphase Thermal Energy Transport N. Takenaka

In this lecture, thermal energy transport phenomena with phase mixing effects are discussed focusing on
the modeling of multiphase flows. The flow pattern maps and the constitutive equations for the multiphase

flow patterns are introduced and applied to multiphase thermal energy transport processes.

BIXNVFEF—VRTLR oL
Thermal Energy Systems H. Asano

Distributed energy-supplying systems for power and heat demand are reviewed from the standpoint of
energy saving. The principles of equipments for power generation, heat recovery, and heat pump, are intro-

duced. And, the design methods of heat exchangers as important equipment in such systems are explained.

T RIVF—RHR P A
Energy Conversion Theory S. Hirasawa
Technologies of energy conversion, thermo-fluid phenomena in equipments, thermal control of process,

optimal design method of system, and micro-nano scale thermo-fluid phenomena will be discussed.



RIGRRIERITR A (H19 B L 75w
Analysis of Environmental Thermo-Fluid Phenomena

In this lecture, numerical analysis methodology for thermo-fluid phenomena related to environment of
the glove and a city. As phenomena, a plume, a tornado, heat-island phenomena are selected. Theme is as
follows: Natural convective flow, stably stratified flow, glove simulator, governing equations, numerical

analysis, and direct numerical simulation (DNS) of turbulence.

BRI RIS Hilr W5
Analysis of Complex Thermal-Hydraulic Phenomena A. Tomiyama

Mechanistic models, numerical methods and experimental techniques required for analyzing complex
thermal-hydraulic phenomena encountered in advanced energy and environmental systems are discussed from

the viewpoint of multiscale modeling and analysis.

BB SRR M ek
Multiphase Thermo-Fluid Equipment S. Hosokawa

Multiphase flow plays an important role in thermal energy conversion systems. The principles and de-

sign problems of thermo-fluid equipments are introduced from the point of view of multiphase flow dynam-

ics.
MBS B ERm BH R
Hierarchical Structures of Engineering Materials Y. Tomita

This lecture deals with multiscale modeling of micro to macroscopic structural formation and evolution

in materials. Numerical evaluation of instability and strength of structured materials are discussed in detail.

M RER REER B
Functions and Structural Morphology of Engineering Materials T. Hasebe

This lecture provides updated theories and methodologies clarifying how the structural morphology in
various hierarchical scales of engineering materials link to their functions and mechanical properties, and

how they are to be physically modeled and mathematically expressed.

BN RRE R B A
Strength and Fracture of Nano and Micro Materials K. Yashiro

Conventional continuum theory is not applicable to the strength and fracture of nano and micro struc-
tured materials, e.g. quantum dots and carbon nanotubes. This lecture overviews various computational ap-

proaches for evaluation of strength and fracture of electronic and atomic scale materials.



RIE - BiRRER CiPIOE
Environmentally Assisted and High Temperature Strength of Materials Y. Nakai

In this lecture, mechanisms of fracture in corrosion or high temperature environments of advanced ma-
terials are overviewed. For the application of the studies, methods for evaluating remaining life of power

generating facilities and micro-machines are discussed.

AENFE md
Interface Mechanics H. Tanaka
In this lecture, mesoscopic stress field of bi-material interface are discussed. Methods for evaluations of

reliability of composite materials, joining or coating materials, and electronic devices are also discussed.

F 7 MEHEE - BEER TR ek
Nano Structural and Functional Materials Science H. Yasuda

Structures and properties of low dimensional nanostructured materials are significantly different from
those of the corresponding bulk materials. This lecture deals with the designing of low dimensional
nanostructured materials by various processes and the nanofunctions such as mechanical, electrical, optical,

magnetic and chemical properties.

F / MREFHIER Hivr #E
Electronic Control in Nanostructured Materials A. Tanaka

Nanostructured materials exhibit the distinct physical properties found in neither bulk nor molecular/-
atomic systems due to the quantum size effect. This course will cover the electronic properties and functions
of nanostructured materials. This course will also include the spectroscopic methods for characterizing their

electronic properties and their applications to advanced materials.

HEERE RN HUH A
Creation of Functional Surfaces M. Tagawa

Origins of the physical and chemical property of the functional surfaces are described. Theories and fun-
damental techniques to create designated functional surfaces are discussed including their evaluation method-

ologies. Some examples of the surface modification techniques will be introduced as well.

¥+ J BERTR s
Physical Analysis of Nanometric Structures Y. Fujii

X-rays, electron beams and fast ion beams interaction with nanostructured materials and that surface
atoms is discussed about the physical elementary process, and it gives a lecture about the technique to evalu-

ate the nanometric structures by using the probes of above beams.



F/ A0 =T YVY KA AR
Nano- and Microengineering N. Ohmae

Methods for identifying material surfaces and interfaces on the bases of micro and nanoscales are to be
introduced. Issues involved in the actual movements of micromachines and nanomachines will be pointed out

and discussed.

Bl > X 7 LEIRKGR KRB —
Emergent Theory of Dynamic Systems K. Osuka
Identification of dynamic system and evaluation of its characteristics are explained and then instability

phenomena of coupled system with inside component and outside component are theoretically lectured.

AVFU Dz MY R 7 LW e A
Intelligent Control of Mechanical Systems T. Fukao
In this lecture, the basic theory for building intelligent control systems and their application for

Mechanical Systems such as robots are discussed.

X = X LRI il
Creation of Mechanisms H. Kanki
In this lecture, creation of new mechanism for required target is discussed and several examples of ac-

tual developments are introduced.

BRI P RER AR o=V
Emergent Theory of Dynamic Functions K. Adachi
In this lecture, the pattern formations of intelligent systems by dynamic and nonlinear interaction of

every element are explained and then the emergent of function of whole system is discussed by using some

examples.
HERT A F 20 BT BH eI
Analysis of Biological Dynamics M. Matsuda

In this lecture, the dynamics of biological soft and hard tissue with intelligent function, and the adapta-

tion of tissue are analyzed. Moreover, a new synthesis methodology for system emergence is discussed.

REKEE > X T LGw AR (H194EHE B L 750
Future Manufacturing Systems

Main topics of this course are future manufacturing systems which are represented by autonomous dis-
tributed intelligent manufacturing systems, such as holonic manufacturing systems and reconfigurable
manufacturing systems. The architecture, system elements, control and information exchange of such sys-

tems are introduced here.



FIHMEET O X5 Sl TR
Advanced Manufacturing Processes T. Shibasaka

The manufacturing processes of precision machining, ultraprecision micro-machining, high speed machin-
ing, and free-form surface machining are introduced. The intelligent manufacturing methodology for the

creation of artifacts and environmentally conscious design and manufacturing will be discussed.

FNBYFE T A E R GR A WX
Intelligent Precision Manufacturing Machines H. Suzuki

In this lecture, the intelligent CNC ultra-precision manufacturing machine/machining technologies are
described for the electric, optical, biological devices of the future. And the machining technology of micro
and nano meter level by use of micro or nano meter size tool such as diamond tool, the trendy examples of

those applications and the process are discussed.

M A TR Pl
Emergent Theory of Intelligent Artifacts K. Shirase

In this lecture, advanced approaches based on the evolution and learning to realize intelligent artifacts
and systems are referred. And concepts required for next generation manufacturing systems such as

Intelligent Manufacturing, Autonomous Manufacturing and Holonic Manufacturing are discussed.

ATIRIBERETE il BA
Design Theory and Methodology of Artifactual Environments T. Taura

In this lecture, the nature of the sustainable artifactual environment is analyzed, by focusing on the in-
telligence theory, function theory and systems theory. And, a theory and methodology for designing the

artifactual environment is discussed from the viewpoint of the information provision and the value creation.

BICHIBE Y R T L5 SN
Adaptive Intelligent Systems A. Tsumaya

In this lecture, the methodology of management at each stage of the systems’ life-cycle based on the

knowledge engineering, the information technology, and the complex systems are discussed.

HEERRE RG]
Information Technology for Industrial Applications H. Narazaki
In this lecture, emphasizing the application to industrial problems, various information technologies to

realize autonomous and adaptive systems are discussed.

FN G fE R RE #A
Intelligent Control in Production Systems Y. Otsuka
In this lecture, the basic technologies for building intelligent control system and their applications in

production systems are discussed.



THERH i F CRIDSE
Information and Control Theory M. Nakayama
In this lecture, the basic theory for intelligent control with information processing and their application

are discussed.

BHLERIE g
Welfare Information Technology H. Isahara

This course describes that how information technology can assist people from the viewpoint of welfare,
focusing on the natural language processing technology as language is one of key medium of human intel-

lectual activities.

ME - ELiEs Bt HX
Perceptual and Evolutionary Computation Mechanisms H. Sawai

This lecture provides some computational models inspired by the perceptual and evolutionary mecha-
nisms of life, pattern recognition and processing methods for speech and image, and evolutionary computa-

tion methods for solving optimization problems.

BRITET /N1 X5 E i
Information Transmission Devices 7. Wang
The course involves the principles and concepts of information transmission devices based on biological

and human information processing mechanism.
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Summaries of a class subject

HER R WU T
Thin Film Formation of Organic Molecules Y. Ueda

The methodology of formation of orientation-controlled organic thin films is explained based on funda-
mental concepts of crystal growth. The relationship between optical and electronic properties and molecular

orientation is outlined.

HEEER A HE
Structural Chemistry in Molecular Thin Films K. Ishida

Molecular ordering and structure analyses of optoelectronic organic thin films are lectured. The concepts

of relationship between molecular thin film structures and optoelectronic properties will be introduced.

ZHERM R Hisk A
Materials Chemistry of Multi-phase Systems S. Deki

The course covers the inorganic and physical chemistry of heterogeneous systems in multi-phase materi-
als, and includes interfacial chemistry, electrochemistry, and inorganic synthesis in heterogeneous systems.
Various aspects of new fabrication methods and properties of thin films and nano-composite materials will

also be discussed.

ZHRRKEER A R
Functions of Multi-phase Systems M. Mizuhata

Various aspects of the physical and chemical properties of functional multi-phase systems will be pre-
sented. The course also examines the functions and synthesizing processes of materials in heterogeneous sys-
tems, including applications to energy transfer devices, photonics materials, and catalysts, based to practical

studies on interfacial chemistry and electrochemistry.

BRRICHKER OBk
Organic Reaction Mechanisms A. Mori

The lecture describes the reaction mechanism of organic reactions on the basis of the movement of elec-
tron. Mechanistic studies on the stereoselective reactions in organic synthesis will be described and the prac-

tice to design new synthetic reactions as novel methodology will also be performed.

BRSFERR MM s
Synthesis of Organic Molecules E. Okada
Complex organic synthetic reactions will be classified into several basic types. Recently reported funda-

mental strategies for the synthesis of interesting organic molecules will be discussed.



BRI e K
Reactions for Organic Materials Y. Kamitori

This unit reviews the synthesis, structures, reactions, properties, and applications of functional organic
molecules. Spectroscopic analyses, molecular orbital theories, and reaction mechanisms for new organic mate-

rials are also studied.

=9 FHRER [ S
Functional Polymers T. Nishino
Lectures will examine the relationships between the structures (molecular, crystal, amorphous, micro,

macro) and the properties (mechanical, thermal, surface) and functionalities of natural and synthetic poly-

mers.
BRSNS Fakm R
Advanced Synthetic Chemistry of Inorganic Polymers H. Nariai

Inorganic polymers have unique properties not observed in organic polymers, and are looked to as the
source of new functional materials. From the viewpoint of synthetic chemistry, lectures examine polymeriza-
tion reaction and the physical properties and functions of phosphate, silicate, and various polynuclear com-

plex systems.

BREM 55 FHALFim RARBOF
Selected Topics in Functional Polymer Particles M. Okubo
With reference to recent original papers published in journals, lectures will examine advanced topics re-

lating to how to prepare new functional polymer particles and how to characterize their properties.

PRI R T4 15 M AA
Physical Properties of Functional Colloid Systems H. Minami

Lectures will concern the physical properties of colloid particles from the viewpoints of physical and sur-
face chemistry. Recent topical aspects of the structure and application of functional polymer particles will

also be covered.

R i ) S 5 N B, B R
Reaction-Site Design T. Takeuchi, H. Shinmori

The design and synthesis of controlled nano-scale reaction sites is essential for the development of ad-
vanced functional materials. From the perspective of applied chemistry, lectures will outline the construction
of functionalized nano-scale cavities in synthetic polymers through tailor-made molecular assembly based on

molecular imprinting.



P 12 i I 0 22 RAE

I PR b 0 I B vEillr 3
Catalysis and Physico-Chemical Properties of Practical Heterogeneous Catalysts S. Nishiyama

Lectures examine the important physico-chemical properties of industrial catalysts, mainly heterogeneous

metallic and metal oxide catalysts, and discuss the methodology of catalyst design. Also treated are diffusion

processes
IR IR R IRNTER K HEA
Analysis of Nonlinear Phenomena N. Ohmura

With reference to recent theoretical and experimental research, the analysis of nonlinear phenomena ob-
served in complex-system processes is discussed together with their practical applications to chemical and

biochemical processes.

BENR R A8 HE
Diffusional Unit Operations H. Imakoma

A number of unit operations aim at separation; drying is one of these. The basis of drying and dryer
design procedures are discussed from the engineer’s viewpoint. Mass and heat transfer within porous media,

which is the main background factor, will be examined.

B RRER R K& &R
Materials Function Y. Yonezawa
The relation between the chemical structure and the function of materials will be discussed, together

with control strategies for chemical processes in the production of functional materials.

Y AR AT o e 5
Physical Property Analysis S. Matsuo

Fundamental data analysis methods for the thermophysical properties of complex fluids are discussed
mainly on the basis of statistical technique. The course includes general remarks on the statistical treatment

of experimental data and a number of practical sessions on related matters.

gz P e
Physico-chemical Properties of Fluids H. Usui

Physical properties of complex fluids such as polymer solutions and solid particle suspensions in liquids
are discussed in this course. Measuring technique to determine the material functions in various rheology

models are explained. Also, the characteristics of various constitutive equations in rheology are discussed.



BENRRH R wA
Control of Transport Phenomena H. Suzuki

Based on recent cases and studies, passive and active methods of transport phenomena control will be
discussed in these lectures. There will be specific focus on advanced technologies using chaotic controls and

active feedback controls.

EYRIGT ORI R
Bioreaction Process Engineering H. Fukuda

This course deals with the development and design of bioprocesses related to the synthesis of functional

organic materials using various types of immobilized bioreactor system

HEW RIS HI R LTk B
Control of Bioreactions A. Kondo

Principles of molecular biotechnology (e.g. genetic engineering, industrial microbiology, and biochemical
engineering) will be discussed together with their application to the design and control of bio-reaction proc-

esses based on microbial and eukaryotic systems.

N i 7
Control of Molecular Interactions H. Yamaji
Mechanisms and control strategies for specific interactions between a pair of molecules, especially bio-

chemical molecules, are discussed, together with their applications to chemical and biochemical production

processes.
EYREELRAIZE 1T A
Biofunctional Engineering S. Katoh

After a brief introduction to biofunctions, such as fine reactions, there will be discussion about the con-
trol of biofunctions and information transmission in living systems, applications of biofunctions to produc-

tion of fine chemicals and clean energy, as well as to purification processes, and related engineering aspects.

70t XEETR il HA
Process Design Engineering H. Matsuyama

These lectures will provide an advanced course in process design, a subject necessary for research and de-
velopment in materials production engineering. In particular, the design problems will be discussed in detail
from the viewpoint of the environmental protection. In addition, the membrane preparation process is also

introduced.

7 0¥ XY RT LB R
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Glass Materials for Photonics J. Nishii

Lectures will examine glass materials for optical communication and fabrication processes for integrated
optical devices with reference to the nano-structure of the materials. The background of optical communica-

tion networks will also be introduced.

BRTSERY &R DIV
Structure-Function Relationship of Biomolecules N. Yumoto
Lectures will discuss the basic functional mechanisms of biomolecules such as proteins and peptides on

the basis of their structure.

St AN i X &

Chemistry of Molecular Structures and Reactions

IRIVF—MEZE IR T
Materials for Energy Systems T. Kobayashi

The lecture of “Materials for Energy System” will deal with the physico-chemical properties of materials
designed and used for the chemical energy conversion and storage, such as solid electrolytes and electro-

catalysts for electrochemical devices, semiconductor photo-catalysts, hydrogen storage alloys, and so on.

IRIVF—BIRZF 5 #B%
Energy Development T. Sakai

Recent research and development on energy storage and conversion technologies such as hydrogen en-
ergy, fuel cell and secondary battery will be described and discussed for considering energy shortage and en-

vironmental problems.

BERESILE X E
Solid State Electrochemistry
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Summaries of a class subject

RIVFATF 4 7T = X=X AR HEkE
Advanced Topics on Multimedia Databases Y. Ariki

The course involves several advanced topics to design, implement and utilize multimedia databases.
Especially, we focus on content-based information retrieval techniques, video database systems, and web in-

formation technologies.

NG — R REA M, o Il
Pattern Recognition E. Kumamoto, T. Takiguchi

Statistical pattern recognition theory and methodologies of pattern recognition by intelligent systems

are introduced. Applications are also discussed.

HEET IS HE B,  FE P
Theory of Computational Models N. Tamura, M. Banbara
This course deals with the theory of various computational models including Turing machines, lambda

calculus (for functional programming), resolution principle (for logic programming), and rewriting system.

FRU—F 4 VT RT LR T S
Advanced Concepts of Operating Systems I. Hatono
The advanced concepts and theories of operating systems are explained. Distributed computing and secu-

rity are also discussed.

B ALIE SR M ek, KA
Knowledge Information Processing Y. Ban, Y. Yasumura

The course involves several advanced topics to design knowledge information processing systems and hu-
man-machine interactive systems. Especially, we focus on the theories of machine learning, data mining and

virtual/augmented /mixed reality.

XA T4 TRBERER B0 0 A R
Multimedia Content Retrieval K. Uehara, K. Eguchi

The principle of information media retrieval is introduced. The course involves information retrieval,

multimedia processing, text processing, multimedia database, artificial intelligence and data analysis.



B 7 1 7GR KN e
Information Media and Systems T. Ohkawa

This course discusses several advanced methodologies and systems based on information media technolo-
gies, such as multimedia processing, image processing, text processing, media transformation, and network

media processing.

X ERRR Mmoo
Theory of Formal Systems Y. Kakuda

We investigate basic concepts about information flow, part-whole relations, synthesis, and emergence by
formulating them mathematically. As an application, we learn Abstract Design Theory, a mathematical the-

ory about design concepts and design processes.

EFUVT - T0TSIVTH FEfE B2
Modeling and Programming H. Kikyo
We discuss how to make models of various problems using modeling languages and convert them to pro-

grams in programming languages.

HIBRI AN RIR i W
Mathematical Knowledge Representation M. Kikuchi
We discuss mathematical representations of knowledge and information based on first-order predicate

logic and set theory, and we investigate their applications to mathematical and information sciences.

EBAGR Wit WU
Proof Theory T. Arai

Lecture on proof theory focusing on consistency proofs from the point of view of modern techniques

UNELRES=E VAV R
Axiomatic Set Theory J. Brendle
Focusing on novel techniques and recent research results, this course will cover different areas of set

theory like forcing theory, combinatorial set theory, descriptive set theory etc.

TR ERRITR SN i
Theory of Multivariate Statistical Analysis I. Kakiuchi
Parametric and nonparametric statistical inferences for multivariate samples are discussed. Especially, we

focus on the theories of graphical models and modelling.



HMBEOR Y MR N
Theory of Intelligent Robotics Z. W. Luo
Intelligence emerges by integrating sensing and behavior in robots. This lecture discusses design and

modeling of robotic intelligence including related technologies.

FHY X7 LB B B
Space System Engineering N. Kaya

All the space systems isolated and independent from the ground systems must have all the functions to
maintain itself, namely, power, communication, attitude control, thermal control and so on. The engineering
for the space systems is described and discussed on some examples of very tiny satellites to such a very huge

system as the Solar Power Satellite in this lecture.

SEIEERALIE EOES I
Optical Image and Information Processing O. Matoba

This course provides the principle of optical image and information processing for handling a huge
amount of information in parallel. For the development of new optical devices or information processing systems,

linear optical elements and nonlinear optical devices are introduced.

URAFALLSIIE 7k H =X
System LSI Design M. Nagata
Architectures and design methodologies of the latest system-on-chip LSIs are discussed, along with re-

lated topics of semiconductor processing, performance evaluation, as well as diagnosis technologies.

BIRBIE Y X T LFRE HA A
Information and Communication Systems Design M. Yoshimoto

Mobile telecommunication systems such as IMT-2000 and multimedia communication systems are dis-

cussed. In particular, VLSI-based implementation features and design issues are introduced.

BERRy b7 — R KH - #E
Information Network Architecture C. Ohta
This course deals with advanced concepts and technologies of information networks. Network controls

and their evaluation methods are also discussed.

B> 27 LERWR HIs et
Operational Theory of Intelligent Systems T. Kaihara

The course involves operational theory of intelligent systems targeted at complex / autonomous / dis-
tributed systems, such as social system and manufacturing system, so as to realize robust and effective man-

agement with intelligent approaches.



¥ R T LARBEEEET R ZH SEA
Theory of Optimum System Design Y. Tada

In the design of structures, it is necessary to determine their shapes and sizes considering strength,
stiffness, weight, vibration and so on. The aim of this lecture is to study theories and methods for obtaining

optimum structures as well as methods for structural analysis.

YR T LEER Ll FnZ
Systems Construction K. Hanahara

Some viewpoints on construction of engineering systems are lectured. This lecture includes some of the
following topics: (1) establishing system concept, (2) system modeling, (3) engineering system design, (4) sys-

tem optimization.

o 27 LHIEER KH H=
Theory of System Control Y. Ohta

This course gives lecture on topics selected from the following area: stability theory, post-modern control
theory including H infty control theory and/or Linear Matrix Inequalities theory, and hybrid control theory

including super-visor control theory.

KIFE Y X7 LG BRI ZRIE
Large Scale Systems Theory Y. Fujisaki
Large scale systems composed of a number of interconnected subsystems are introduced. Analysis and

synthesis procedures which are consistent with the systems structure induced by interconnection are dis-

cussed.
ELIRERR +*E A
Theory of Evolutionary Computation H. Tamaki

Framework of evolutionary computation is introduced with theoretical as well as procedural viewpoints,
and methodologies of optimization, adaptation and learning based on the evolutionary computing framework
are outlined. Furthermore, emergent systems approaches for problem-solving based on evolutionary computation

are discussed.

¥ X7 LAHERGR NG 1Y
Theory of System Composition F. Kojima

The purpose of this lecture is to introduce various methods for structural integrity of system compo-
nents. Methods for constructing deterministic and stochastic models are discussed with the background
knowledge of physical situations. Discussions on forward and inverse analysis for real problems are essential

parts of this subject.



Y X7 LKERERR MK K
Theory of System Function F. Kobayashi

In this subject, functional properties for system compositions are discussed. Through environments-to-
system interaction, we learn how sensory networks works and how the system construct learning mecha-
nism. This lecture covers wide variety of intelligent systems, such as soft computing, computational

intelligence, evolutionary programming, etc.

PHREER i A
Identification Theory for Distributed Parameter Systems S. Nakagiri

In this subject, the parameter identification problems for various types of distributed parameter systems
are studied. Under the mathematical background of functional analysis, the unique identification and its nu-
merical process of unknown parameters in distributed parameter systems are investigated. Applications to

control theory for nonlinear partial differential equations are also discussed.

I F B BB AT FI
Applied Functional Analysis K. Shirakawa

This course deals with the spectral theory of the linear/nonlinear operators in abstract function spaces.
We discuss its applications to the transport equations, mathematical economic models, and statistical socio-

logical models.

SR EER [ SN
Control Theory for Distributed Parameter Systems T. Nambu

Mathematical foundation of control theory for distributed parameter systems; boundary observation/-
control; elliptic differential operators and fractional powers ; and the spectral theory for unbounded linear

operators through classical Fourier analysis

IR R ) =
Nonlinear Phenomena Y. Naito
The aim of this lecture is to give basic concepts for understanding nonlinear phenomena governed by

partial differential equations, such as stability, oscillation and bifurcation of solutions.

AT 4 TRE® A
Media Representation N. Hagita
v IVFE—FIVIERLE I FF S — S
Multi-modal Information processing E. Sumita



R BRIRIER (G E L
Kansei Information Environment A. Abe

HB) > X7 LETE R
Intelligent Systems Planning

For efficient planning, construction and operation of systems, various optimization methods and simula-
tion techniques are utilized. In this lecture, we discuss advanced mathematical and experimental methods and

technologies for system modeling, optimization and evaluation.

FNEHE AR AR
Theory of Knowledge Creation and Organization

As fundamentals for the generation of intelligent systems, emergent knowledge creation and symbol for-
mation are discussed from soft computing perspectives including artificial intelligence, neural networks and

evolutionary computation.

YRFLEFIVER
Theory of System Models

The aim of this lecture is to give the concept of systems structure and analysis of structure including
the law of relation between elements, and to enable a mathematical model and its identification to be imple-

mented.

VI b T7IE
Software Engineering
The course involves design and production methodologies for large and complex software systems. Topics

are object-oriented software design and multiagent oriented software systems.

FHY X7 ALBRR
Space Systems Information Engineering

The characteristics of the information systems in Space Systems, which are artificially intelligent,
autonomous, foolproof and secured in communication, are discussed. The fundamental technology and its
components for acquisition of the information through sensing the inner and outer states or space environ-
ments, recognition of the sensing information and the forecast of the states of the systems, and the informa-

tion communication are dictated and discussed.

NG — VEHRIGR
Imaging and Pattern Processing

Image acquisition technique including optical imaging systems and electrical processing systems, and
image recovery or pattern recognition technique in constrained iterative operations with a priori information

are discussed.



STEHEEER
Theory of Computer Architecture
Computer architecture and implementation methods are discussed focusing on recent high-speed VLSI

computers and their features for performance acceleration.

Z—a—O03aVEa—%
Neural Computing
Algorithms of neural computing to implement adaptive processing like human and their hardware based

on electronics and optical technology, and applications such as recognition and optimization are discussed.

BIFNIVEL—97—FFTIVF+
Ultra Parallel Computer Architecture
Ultra parallel computer architectures for neural network and design methodologies of system-on-chip

LSIs are discussed.

Za—3)xRy bT7—7 LSI
Neural Network LSI
LST architectures suitable for neural network are discussed. Design methods by digital or analog circuits,

system configurations based on LSI, and applications of functional devices are discussed.

iR O] %
Artificial Neural Networks

Theory of mathematical models of biological neural networks and application of artificial neural comput-

ing are introduced.
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