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Basic Sensation Informatics

Spring Semester 2—0—0

OProf. Keiji UCHIKAWA, Assoc. Prof. Hirohiko KANEKO, Prof. Makio KASHINO Assoc.Prof. Juniji
WATANABE, Prof. Masashi KAWASAKI

It is described how human perceptual system obtains, transfers, analyzes and integrates information from
the outside world so that a final perceptual image can be created in human brain. Fundamental aspects of
visual and other sensory systems, including the structures, methods for measuring the perceptual responses

and psychophysical and physiological functions, are explained showing many experimental data.

88009

REIFROEEERE (Visual Information Processing) VG B 2 R AR S 0 ASEE Y 2
%y 2—0—-0 Oar HZ HHdz-WII B Hdx- G (A o 2 B 2

PSR w] MR RO ED L HERER
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REELFEREIET LI R, SREREDFHH, 7547, 7 /MEOBRFEFIEIZONT, EFRIZTHPNT
WD gE A @ L TRl 35,
Visual Information Processing
Autumn Semester 2—0—0
(OAssoc. Prof. Hirohiko KANEKO, Prof. Keiji UCHIKAWA, Assoc.Prof. Junji WATANABE, Assoc. Prof.
Imari SATO
The aspects and mechanisms of visual information processing for space perception, color perception, motion

perception etc. are described showing recent studies. The development of visual system, the interaction



between visual and other sensory systems, the methods for measuring, analyzing and modeling the functions

of visual system are also described.
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A W HEER

TEALERL, AT 47 JUB, BRI 72 8 DEEREIRDIE 5 DT 4P 2NV O B2 8159 %, BERIT
R B AT b, Fo TV 7 B, BT — D25, T AT B, 2507 — Y AR, IR
PN EREZ UL VA TUE S D RN
Fundamentals of Digital Signal Processing
Spring Semester 2—0—0
OProf. Takao KOBAYASHI, Prof. Masahiro YAMAGUCHI, Assoc. Prof. Nobuhiko SUGINO
This course provides basic knowledge on digital signal processing. Digital signal processing plays an
important role in analysis of various information systems. It is assumed that the student is familiar with
complex variables and Fourier theory. Topics include discrete—time signals and systems, sampling theorem,
z—transform, discrete—time Fourier transform (DFT), fast Fourier transform (FFT) algorithms, digital filters,

and multi—dimensional signal processing.
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B S AR (Speech and Language Processing) VU Ay K HASREBR R
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Speech and Language Processing

Autumn Semester 2—0—0

OProf. Takao KOBAYASHI. Prof. Manabu OKUMURA

This course provides an introduction to speech signal processing and natural language processing. Topics
include fundamentals and recent advances in the theory and practice of speech and language processing,
such as hidden Markov models, automatic speech recognition, text—to—speech synthesis, speech coding,

morphological analysis, syntactic analysis, and information retrieval.
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JEE{R T % (Optical Imaging and Image Processing) VG JE A 50 FE B OANGE B
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WTRARZEEHIT, BGREEER, JEEHI, BRSO BIZBWT, ZRLOEGRNE OIS
TWDIEFRIT 2,
Optical Imaging and Image Processing
Autumn Semester 2—0—0

Prof. Masahiro YAMAGUCHI



Based on the knowledge of the diffraction and interference of light, optical imaging theory, and
two—dimensional Fourier transform, the fundamentals of optical imaging systems and digital image

processing are described. The applications in image analysis, restoration and reconstruction are also

introduced.

88024

R D#EHIME & A 5|5+ (Statistical Theories for Brain and Parallel Computing) 78 J& &7 $504F & 555 B
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N D B 5 H R D SR B 2R EH B I B AR L 1D LT DA A M I L7235, I D 1 H AL BR O AR
I, WHNFHEZ AT - BEEH T DI D OREFH B 2R 71, HERAIRI A OB Z 7.5,
Statistical Theories for Brain and Parallel Computing
Autumn Semester 2—0—0
Prof. Itsuo KUMAZAWA
Some attempts are introduced to analyze and understand principals behind brain function and massively
parallel computation. Methods of statistical physics and probabilistic computation are lectured in addition to
programming exercises to confirm the behavior of the parallel systems based on these methods.
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Medical Image Informatics

Autumn Semester 2—0—0

OAssoc Prof. Takashi OBI

This course will feature an image and information aspects of a medical engineering, such as a mechanism of
X-ray CT, SPECT and PET, image reconstruction methods etc. In addition, a diagnostic technique will be
will be presented in the lecture.
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(Medical Image Informatics (Special Course for Medico—Dental Engineering))
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Fundamentals on VLSI Systems
Spring Semester 2—0—0
OAssoc. Prof. Nobuhiko SUGINO
The course will provide the students with an understanding basic knowledge for analysis and design of VLSI
systems. Key topics are fundamentals on logic and sequential circuits, functional and arithmetic units,

registers and memories, and etc. By use of above components, basics of processor architecture are also

discussed.
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Advanced VLSI Systems

Autumn Semester 2—0—0

OAssoc. Prof. Nobuhiko SUGINO

This course provides both hardware and software issues for modern microprocessor architectures. Nowadays,
VLSI technology plays very important roles in information systems. Various applications are implemented on
alternative architectures; some provide faster computation and some give lower power consumption. In
order to understand and evaluate these architectures, this lecture provides fundamental issues on
microprocessor architectures as well as modern design techniques to implement various applications
efficiently. In addition, design automation methodologies for various architectures are introduced.

Furthermore, software issues such as operating systems and compilers are given.
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Intelligent Information Systems

Autumn Semester 2—0—0

OProf. Yoshinori HATORI, Prof. Kento AIDA

As advanced computerized society becomes reality, a demand for hyper—functional, hyper—efficient
intelligent information systems is skyrocketed in every corners of the society and therefore development of
such systems is a crucial technological challenge. In particular, R&D and technological innovation for
intelligent processing, such as recognition and understanding of media information that is represented by a
picture and a sound, and their hyper—functional implementation are rapidly advancing and their importance
grows exponentially. This lecture will discuss the newest technologies and R&D trends of the intelligent

information systems, with its focus on the media information processing.
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Ultrasonic Electronics

Spring Semester 2—0—0

OProf. Kentaro NAKAMURA

This lecture presents the fundamentals for generation, transmission, radiation and detection of ultrasonic
waves as well as the unique effects of intense ultrasonics and their applications.

Theories of elastic wave phenomena, piezoelectricity and piezoelectric materials, and equivalent circuit

modeling of transducers are given in this course.
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Micro—Acoustic Systems

Autumn Semester 2—0—0

(OAssoc. Prof. Minoru KUROSAWA, Prof. Kentaro NAKAMURA

Micro actuators and sensors based on elastic vibration and/or elastic wave are lectured. Starting from
materials and fabrication technologies for MEMS (micro electro mechanical systems) devices, structures and
principles of the transducers are introduced. A couple of sensors and actuators are studied in detail to
obtain clear understanding for actual devices. For this purpose, modeling methods of the piezoelectric

electro mechanical system and opto mechatro system are discussed.
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Language Engineering

Spring Semester 2—0—0

Prof. Manabu Okumura

This lecture introduces natural language processing technologies that can realize analyzing and processing
natural language on computers, and their application technologies, such as information retrieval. Information

extraction, text summarization, question answering, and text mining.
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Computational Brain

Autumn Semester 2—0—0

Prof. Yasuharu Koike

Human brain adapt the environment by learning the appropriate actions. In this lecture, the methodology
that clarifies the function of the brain based on the computational neuroscience is described, especially,
optimization of movement, control, learning mechanisms.

88029

ABEIEERZFAFFIETE (Human centered informatics exercise)
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AEEHRFEIREEYE (Human centered informatics inter—lab seminar exercise)
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MIBEER S A T LRI EEEH E — (Special Lectures on Information Processing 1)
B 1—0—0  Lori Michele Parish Z&Eil (FE5 #))
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WIREER S A T LI RIFEE ZE = (Special Lectures on Information Processing I1)
A28 1—0—0  Lori Michele Parish i#fifi (F 5 %))
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MEER AT LRINRERE— A7 0-0-2 % & B 88741
MEFER AT LRIRERES %7 0-0-2 % #H A 88742

(Laboratory Work in Information Processing I — 1)
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(Special Exercise in Information Processing I — II)
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MEBRB A TLERE— di7l 0—2—0 & # B 88731
MERBORATLERES &7 0-2-0 & # B 88732
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(Seminar in Information Processing I —1V)
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(Seminar in Information Processing V —X)
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(Internship in Information Processing I — 1)
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96053
Modern Japan
Spring Semester, 1-0-0, Dr. Itaru Kamiya, Dr. Olaf Karthaus, and Dr. Haiwon Lee.
Refer the summary given in Dept. of Materials Science and Engineering
94053
Historical and Gontemporary lIssues in Japanese Design
Spring Semester, 1-0-0, (TBA)
Refer the summary given in Dept. of Computational Intelligence and Systems Science.
94054

Contrastive Studies of Japanese Language, Gulture and Communication: Theory and Practice



Spring Semester, 1-0-0, Prof. (TBA)

Refer the summary given in Dept. of Computational Intelligence and Systems Science.





