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Computational Mathematics and Related Activities in Australia .........

David K. Kahaner
An overview of the papers presented at the two conferences are
given in this article. The author describes also his impressions
formed during earlier visits to Australia.

| Computational Aerodynamics

Alpha-Flow Activities and Status, 21 May 1993 .....................

David K. Kahaner

The primary objective of the project was to develop general use of
Computational Fluid Dynamics (CFD). It was also hoped that
the efforts would establish maintenance frameworks for other
large-scale scientific software. A subsidiary benefit is the use of
the project as an educational tool.

11th Aircraft Computational Aerodynamic Symposium,

NAL, Japan 10-11 June 1993 .. ....... ... .. ittt nnnnnnn

David K. Kahaner

In this article, the author talks about his visit at the National
Aerospace Laboratory (NAL) during the 11th Symposium on
Aircraft Computational Aerodynamics, to see the Numerical Wind
Tunnel (NWT). The 140 processor NWT represents one of the
world most powerful computers used in research that is highly
directed toward aircraft applications.
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Numerical Wind Tunnel at Japan’s National Aerospace

Laboratory, 22 July 1993 . ... ... ... ... i i i i i

David K. Kahaner
The history and operation of the Numerical Wind Tunnel and

Computational Fluid Dynamics at the National Aerospace
Laboratory, Japan are covered in this article.

Experiences of a Summer Student at the National Aerospace

Laboratory, 8 September 1993 .. .. ....... ... ... . i i,

David K. Kahaner
The second summer student at NAL gives her impressions of life

in Japan and her technical experience gained by working there and
using the NWT.

Experiences of Second Summer Student at NAL, STA Fellowship

Program, 1S5 September 1993 ............... R R R

David K. Kahaner
At the end of his report, the summer student at NAL said that the
NWT is quite an ambitious project. ...the combination of large
main memory, high-speed cross-bar network, and vector
supercomputer technology should prove to be quite powerful.
Data Communications

Plans and Confusion, re: Japan’s Optical Communications

Infrastructure, S September 1993 . ... ........ ... .. . . i,

David K. Kahaner

The plan "...to build, by 2015, a high-speed telecommunications
highway that would connect the states across the United States in
an information transmission network for the next generation." was
proposed by U.S. Vice President Albert Gore shortly after taking
office. This plan threw Japan into a frenzied competition to build
this network first. However, until now, it has created nothing but
confusion just in deciding which Department of the Japanese
Government should take charge of the enterprise.
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International Systems Research (ISR) Workshop,
8September 1993 . .. ... .. . i e i i e e 71
David K. Kahaner

The transformation of the Institute of Supercomputing Research
to the new International Systems Research is described within this
article. Japan’s interests have shifted from high-performance
computing to multimedia development center.

Fuzzy-Neural

Neural Net Applications in Signal Processing
Conference, Singapore, 17-20 August 1993 . . . ......... ... ...t 75
David K. Kahaner

A concise overview of the topics presented or discussed at the
conference is described in this article.

High-Performance Computing

Joint Symposium on Parallel Processing (JSPP’93),
17-19 May 1993 Tokyo, Japan . ... ...........itittieunrennnnennens 81
David K. Kahaner

The Joint Symposium on Parallel Processing (JSPP’93), held in
Tokyo, Japan this year, was defined as "...the best JSPP ever held."
It indicated that there has been a significant improvement in the
state of research on parallel computing in Japan.

Computational Physics Parallel Computer,
CP-PACS, 21 May 1993 ... ... ... . i it iieinenans 97
David K. Kahaner

This article gives a description of a new parallel computer project
to be undertaken for the purpose of building a capability for
computational physical research.
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Fifth Generation Computer System (FGCS)
Summary, 1 June 1993 .. .. ... ... . . ... i i e e
David K. Kahaner

The Fifth Generation Computer Project was established in 1982
as a long-term plan extending over a period of about 10 years. It
achieved the desired objectives by the end of March 1992, and was
brought to a close in March 1993. This project is discussed
extensively in the article.

Parallel Artificial Intelligence in Japan,
JJune 1993 .. i i ettt i et et ettt e
David K. Kahaner

One major emphasis of the Japanese 5th Generation Project is to
develop parallel support for the development of large scale AI and
knowledge base efforts. The follow on "Real Worid Computing”
project focuses on massive parallelism and includes AI among the
areas intended to be worked on. In this article, these and other
Japanese research efforts are described.

Comment on JSPP’93 By E.A. Heinz (Karlsruhe, Germany),
Il June 1993 ... .. it ittt e it et e
David K. Kahaner

Additional comments on the Joint Symposium on Parallel
Processing (jspp’93) that were made by E.A. Heinz, University of
Karlsruhe, Germany are described in this article.

Real World Computing Summary by Nikkei Computer,
19 July 1993 . ... i e it i i et e
David K. Kahaner

In this article, an overview of a new large-scale project, the Real
World Computing (RWC) Program is given. The program is also
known in Japan as the 4-D Computer Project that aims at
realizing human-like "soft" information processing functions for the

21st century.
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Japanese University Massively Parallel Processing
Project (JUMPP), 7 September 1993 . ... ....... ... ittt ernnnn. 131
David K. Kahaner

The Japanese University Massively Parallel Processing (JUMPP)
is an attempt to use different model for research activity, which
incolves a larger project coordinated among several universities.
The goals of JUMPP are also described.

Cray User Group Conference, Kyoto, Japan,
20-23 September 1993 .. ... ... ... ... it i i i et 135
David K. Kahaner

This article summarizes the semi-annual Cray User Group
Conference. Many talks were given by members of CRI (Cray
Research Inc.) about new or enhanced products and services, but
also a great many talks were given by the users about the
"operational" side of supercomputing.

Materials Design/Simulation

Nineteenth Symposium on Naval Hydrodynamics ........................ 141
Edwin P. Rood and James A. Fein

At this symposium, the latest in the series of international
symposia, ideas were exchanged along with the results of research
in the field of ship hydrodynamics and related fields of fluid
dynamics.

Ocean Disposal of Carbon Dioxide the Second International Workshop
on Interaction Between CO2 and Ocean 1-2 June 1993, Tsukuba
Center of Institutes, Tsukuba, Japan .....................ccc.uuu.. 147
Pat Wilde

The Second International Meeting on Carbon Dioxide disposal in
the Oceans serves a useful purpose in laying the groundwork for
a more scientific and practical assessment of the feasibility of the
concept.

vii
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Tectonic Framework and Energy Resources of the Western Margin
of the Pacific Basin Kuala Lumpur, Malaysia November 29-2
December 1992 . ... .. i e e e e e
Pat Wilde

The meeting dealt primarily with the marine geological influence
on the energy resources and their development in Southeast Asia.

Micromachining

Micromachince Technology Center and National Project,
28 May 1993 ... .. e e e e e
David K. Kahaner

"The Micromachine Center was established for advancing the
research, development, and dissemination of micromachine
technology." The organization of the Center and its activities are
described in this article.

Micromachine Examples, 7June 1993 ... ... .. .. ... ... .. . i i i,
David K. Kahaner

"Toshiba Corporation announced on 24 October 1992 that it had
succeeded in developing the world’s smallest electromagnetic
motor, of 0.8 mm in diameter." This and other examples of
micromachines are described in this article.

Micromachine Activities in Japan, 2 July 1993 . . .. .......................
David K. Kahaner

This article describes micromachine activities in Japan, at the
Micromachine Center (MMC), the Unicersity of Tokyo’s Institute
Of Industrial Science (IIS), and at MITI’s Mechanical
Engineering Lab (MEL). Micromachines, only a few millimeters
in size, can perform complex microscopic tasks.

viii
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Overview of Research and Development at NTT,

19 September 1993 .. ... ... ... ... e i

David K. Kahaner

Competitiveness in the telecommunications industry in Japan
forces NTT to conduct research and development and at the same
time operate the nation’s public-switched telephone network.

3rd International Symposium on Large Spatial Databases and the Far
East Workshop on Geographic Information Systems, June 1993

Singapore . ...... ... . ... i it i e e

David K. Kahaner

The Geographic Information Systems (GIS) and associated
database technology are essentially computerized decision support
systems that involve the integration of spatially referenced data.

Institute for Future Technology, 28 June 1993, . . ... ...................

David K. Kahaner

IFTECH is considered the technologically oriented think tank of
Japan. Although its areas of study are many, Telecommunications
is the largest effort of the Institute.

Space Effortsin Japan, 1 July 1993 . . ........ ... ... ... .. o L,

David K. Kahaner

The author gives an account of an article by Dr. R. Akiba about
Japan’'s activities in the field of space development.
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S I BR|EFs

Scientific |nformation Briefs

Preliminary Benchmark Figures from Hitachi
$3800 and NAL Numerical Wind Tunnel, 23 July
1993

This week, 19-23 July 1993, the Association for
Computing Machinery (ACM) International Confer-
ence on Supercomputing and the Workshop on
Benchmarking and Performance Evaluation in High-
Performance Computing were held at Waseda
University, in central Tokyo. There were many
western attendees, and several have agreed to help
write detailed summaries of the two meetings. I
hope that these will be available in August 1993.
This short note is to alert readers, and to provide a
few data points about two Japanese computers,
which might be of general interest.

Professor Y. Oyanagi reported joint work with
W.F. Wong and E. Goto on the result of running six
benchmarking problems on the new Hitachi S3800,
which was recently installed at the computer center
at the University of Tokyo. I have reported on this
machine earlier. It is a four processor, 2ns, 32
GFLOP (4 X 8 GLOP) successor to Hitachi’s $820
series supercomputer, and has been up at the
University of Tokyo since the early spring of 1993.
Oyanagi and colleagues studied the following algo-
rithms.

¢ Congruential random number generator
(both portable and vendor provided versions),

¢ Elementary functions (provided by the ven-
dor),

¢ FFT (source from Numerical Recipies),

¢ Dense matrix operations
(Livermore loops, Linpack,
and Householder transformations),

¢ 3-D Nearest Neighbor (rule-specified) matrix
operations,

e List-vector operations.

Some detailed tables are provided in their
paper; other data were shown during the presen-
tation. Oyanagi emphasized that many of their resu-

Its were quite preliminary, and needed further
checking and tuning. (There was a discussion as to
whether better algorithms might be available for
random numbers and FFT.)

In the case of Linpack, the 100 X 100 figures
are 394 MFLOPs for one processor (there is no
multiprocessor data available yet), and 5.7 GFL.OPs
for "best effort.” The latter is a new single processor
record, but as a percentage of the S3800’s 8 GFLOP
peak, it is lower than might be expected. Oyanagi
speculates that somewhat more than 6 GFLOPs
should be possible with more tuning.

CFD benchmarks on the National Aerospace
Laboratory’s Numerical Wind Tunne! were pre-
sented in a paper by T. Iwamiya and M. Fukuda.
Two CFD programs were tested, NS3D (a NS solver
without turbulence by using TDV and IAF), and
TVDSD (which includes algebraic turbulence), and
also FFT3DX, which executes three univariate FFTs,
and a great deal of data movement. For NS3D they
report 108 GFLOPs with 128 PEs on a 64 X 128 X
128 grid, and 116 GFLOPs with 140 PEs on a 512 X
420 X 280 grid; the latter is reported as about 190
times the speed of a Fujitsu VP400. TVDSD, which
is used to simulate viscous flow around an aircraft
has a significant amount of data transfer, so the au-
thors do not report floating point performance, but
actual running time; 18 min for 2000 iterations on 50
PEs with a 1001 X 100 X 50 grid, 37 min for 2000
iterations on 100 PEs with a 1001 X 100 X 100 grid.
They estimate that the 5 million point problem
would have run for about 50 h on the VP400 if that
machine had sufficient memory (it does not). For
FFI3DX, communication time is the dominant
performance limiter, a 512° computation is done in
about 0.3 sec on 128 PEs.

Dongarra reports that the NWT "best effort”
figures are 112 GFLOPs with 128 PEs
(Nmax=27600), and 124 GFLOPs with 140 PEs
(Nmax=31900); the figures presented by Iwamiya
and Fukuda are consistent with these data. -- David
K Kahaner, ONRASIA

L2222
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Third International Conference on Artificial Reality
and Tele-existence (ICAT), 6-7 July 1993, Tokyo,
Japan

This report on ICAT ’93 was submitted by:

Dr. Mei Kobayashi (LAB-S73)

Media Systems Institute,

IBM Tokyo Research Laboratory

1623-14 Shimotsuruma, Yamato-shi
Kanagawa-ken 242 Japan

Tel:+81 462-73-4934; Fax:81+462-73-7428
Emai:MEI@TRLVM.VNET.IBM.COM

Readers of the following report are forewarned
that the article has been written by someone who
did not actually attend the meeting. The report was
written after discussions with a limited number of
attendees. A second note of caution: this is an
English report on Japanese reports about a work-
shop held in English here in Japan. In short, facts
and details about the workshop have been passed
through several unusual filters so that the output
may be slightly distorted or skewed in perspective.
Many thanks to Dr. David Kahaner for his kind
words of encouragement, "epsilon.gt.0"; indeed I
hope that this limited report is better than none.
[Readers may want to review last year’s conference,
"icat.92", 5 Aug 1992, DKK.]

The report consists of four sections:

¢ Administrative Information and Conference
Program

o ICAT ’93 Proceedings: Table of Contents

¢ ICAT *93 Video (review and comparison with
the video: Virtual Reality '93 (JTTAS))

¢ Impressions and Tidbits on the Conference

Official papers and documentation will be cov-
ered in the following parts 1 and 2. I will pretty
much limit discussion in parts 3 and 4 to impressions
and trends sensed by attendees rather than technical
details. Interested readers are requested to directly
contact speakers and/or the organizing committee
regarding purchases of the proceedings, technical
content, and details.

1. Administrative information and Conference
Program

Sponsors:

e Japan Technology Transfer Association
JTTAS)
2-11-2 Nagata-cho, Chiyoda-ku, Tokyo 100
Japan
Tel:03-3597-8220; Fax:3597-8224

¢ The Society of Instrument and Control Engi-
neers

¢ Nihon Keizai Shimbun, Inc.
Organizing Chair:
Prof. Susumu Tachi,
RCAST, University of Tokyo
Research Center for Advanced Science and
Technology (RCAST)

Organizing Co-Chair:
Prof. Michitaka Hirose, University of Tokyo

International Organizing Committee:

Steve Ellis, NASA Ames Research Center
Yukio Fukui, Agency of Industrial Science and
Technology (AIST), MITI

Hiroshi Harashima, University of Tokyo
Toyohiko Hatada, Tokyo Inst. Polytechnics
Katsura Hattori, Asahi Shimbun

Takayuki Itoh, NHK

Hiroo Iwata, Univ. of Tsukuba

Robert Jacobson, World Design, Inc.

Myron W. Krueger, Artificial Reality Corp.
Carl Loeffler, Carnegie Mellon Univ.

Taro Maeda, Univ. of Tokyo

Ryo Mochizuki, Media Int’l Corp.

Warren Robinett, Univ. of N. Carolina
Makoto Sato, Tokyo Inst. of Technology
Thomas B. Sheridan, MIT

Robert Stone, Nat’l Advanced Robotics

Gen Suzuki, NTT Human Interface Laboratory
Haruo Takemura, ATR Communication Sys-
tems Research Laboratory

David Traub, Compec

I have not listed the program since it is a subset
of the table of contents of the Proceedings given
below. The conference consisted of two days of
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talks, demos, and a panel discussion with lunch and
coffee breaks, breaks at comfortably spaced inter-
vals. Keynote lectures by Loeffler (7/6), Harashima
(717), and Ellis (7/7) kicked off both days of the
meeting. General talks were given in three technical
sessions:

e Virtual Reality Communication and Control,
e Virtual Environment Construction,
¢ Force Display and Shape Modeling.

In addition to the technical program, there was the
first Inter Collegiate Virtual Reality Contest
(ICVRC ’93) and a Beer Party on the evening of the
6th. A high registration fee and length (2 weekdays)
were enough to make corporate managers think
carefully about the number of researchers to send to
the meeting. One estimate put the number of
attendees at somewhat over 100.

2. ICAT '93 Proceedings: Table of Contents
Marks:

K = Keynote Speech

1 = Technical Session I: Virtual Reality
Communication and Control

2 = Technical Session II: Virtual Environment
Construction

3 = Technical Session III: Force Display and
Shape Modeling

O = Other Papers without Presentation

K Carl Loeffler (Project Director, Carnegie
Mellon Univ.)
Distributed Virtual Reality: Applications for
Education, Entertainment and Industry

1  Susumu Tachi, Kenichi Yasuda (RCAST, Univ.
of Tokyo)
Evaluation Experiments of Tele-Existence
Manipulation System

1 Haruo Takemura, Yasuichi Kitamura, Fumio
Kishino, Jun Ohya
(ATR Communications
Laboratory)

Distributed Processing Architecture for Virtual
Space Teleconferencing System

Systems Research

1 Michael Zyda, Chuck Lombardo, David R. Pratt
(Naval Postgraduate School) Hypermedia and

Networking in the Development of Large-Scale
Virtual Environments

2 Ryugo Kijima, Michitaka Hirose (Univ. of
Tokyo) Virtual Sand Box: A Development of an
Application of Virtual Environment for the
Clinical Medicine

2 Gen Suzuki, Shouhei Sugawara, Machio Moriu-
chi (NTT Human Interface Laboratories) Visual
Communication Environment Using Virtual
Space Technology

2 Kazuo Itoh (VR Project Manager, Asahi Elec-
tronics, Inc.)
PC Based VR Systems

K Hiroshi Harashima (Univ. of Tokyo) Face Ex-
pression and Communications

K Steve Ellis (Head: Spatial Perception and Ad-
vanced Display Lab.,
NASA Ames Research Center) What are
Virtual Environments?

3 Hiroo Iwata, Hiroaki Yano (Univ. of Tsukuba)
Artificial Life in Haptic Virtual Environment

3 Juli Yamashita, Yukio Fukui (AIST, MITI)
A Direct Deformation Method of Free Forms
for CAD Interface

3 Masahiro Ishii, Makoto Sato (Tokyo Inst. of
Technology )
A 3-D Interface Device with Force Feedback
for Pick-and-Place Tasks

3 Martin Buss, Hideki Hashimoto (Univ. of
Tokyo)
Intelligent Cooperative Manipulation Using
Dynamic Force Simulator

O Matthew Regan, Ronald Pose (Monash Univ.)
An Architecture for Orientation Mapping Post
Rendering

O Eliot Handelman (Princeton Univ.)
Permeable Space — a Language of Virtual
Perception

I find the Proceedings to be an excellent and
interesting source of information. It is not a real
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book; it is a set of photocopies of A4-size papers,
which have been heat-bound. (Note: SIAM Japan
and other Japanese organizations use the same type
of binding.)

3. ICAT '93 Video (review and comparison with
the video: Virtual Reality ‘93 (JTTAS))

In addition to the proceedings, the conference
package contained a video of some of the VR,
Tele-existence and artificial life systems described in
the papers. Some of the topics overlap with those
that appear in the video: VIRTUAL REALITY *93
(VR ’93) distributed by the Japan Technology
Transfer Association. Although the clips from the
two videos emphasize different aspects in the same
laboratories, they are similar enough to make one
regret the purchase of both. The contents of both
are compared and outlined below.

ICAT 93 Video:

The ICAT ’93 video is, as advertised, a video
supplement to the usual printed proceedings. It
shows the movements and inner workings of some of
the tools described in the papers, and is a valuable
plus to the reader. The quality of the clips in the
ICAT ’93 video however vary quite a bit. At the
risk of sounding overly critical and somewhat disre-
spectful, I offer the following notes of caution (for
those who may be contemplating a purchase):

- Clips 1, 2, and § are too long and could use
some streamlining and/or editing.

- Some clips suffer from poor audio recording.

- All of the narrations may be a little difficult to
understand by those who are not used to
listening to non-native speakers.

- Although the music in the fourth clip helps to
pick up the pace, it becomes very distracting
when combined with an Indian accent.

Contents: ICAT 93, Video Proceedings
(About 18 min)

1. Susumu Tachi, Kenichi Yasuda (RCAST, Univ.
of Tokyo)
Evaluation Experiments of Tele-Existence
Manipulation System (narration by Japanese
male)
Tele-existence is defined and a method for
quantitative comparison of tele-existence sys-

tems is proposed. The ability to complete tasks
under different operating conditions is studied.
Results are listed below in order from best to
worst.

- Binocular (Stereo) Vision + Head Mount
Display (HMD)

- Non-stereo (1-Camera) Vision + HMD

- Robot Mounted Camera, no HMD

- Outside (Remote) Camera, no HMD

The ability of Robots to handle complex situa-
tions, e.g., moving fragile objects (eggs) is shown.
(Note: Same system appears in VR ’93 video, similar
egg scenario)

2. Hiroo Iwata, Hiroaki Yano
(Institute for Engineering Mechanics, Univ. of
Tsukuba)
Artificial Life in Haptic Virtual Environment
(no narration)

Artificial life is illustrated through the example:
plant growth.

Contents: Examples of growth and reversal of
plants

Examples of modified ramification frequency
branching

Chopping off branches by user

3. Juli Yamashita, Yukio Fukui
(National Institute Bioscience and Human
Technology, AIST, MITI)
A Direct Deformation Method of Free Forms
for CAD Interface (marration by Japanese
female)

The clip shows how DDM methods and tools may
be used by direct manipulation, freeing the user
from mathematical details. Close-up/zoom and
reduction features are also demonstrated. Future
work on DDM + 3-D input devices is discussed
using a 3-D wire-mesh graph.

(Note: Same system appears in VR "93 video)

4. Masahiro Ishii, Makoto Sato
(Precision and Intelligence Lab., Tokyo Inst. of
Technology)
A 3-D Interface Device with Force Feedback
for Pick-and-Place Tasks
(narration by Indian male)
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The SPIDAR systems are shown.
(Note: Same system appears in VR '93 video)

5. Martin Buss, Hideki Hashimoto
(Inst. of Industrial Science, Univ. of Tokyo)
Intelligent Cooperative Manipulation Using
Dynamic Force Simulator
(narration by Japanese female)

Shows how robot hand is trained in two phases:

1. Skill acquisition phase: a human manipulates
a hand with sensors and the movements are
recorded.

2. Skill transfer phase: the movements recorded
in phase 1 are transferred to a robotic hand.
The results appear on a CG screen.

Virtual Reality (VR)93 Video:

VR °93 consists of short interviews with profes-
sors managing the laboratory followed by narrations
describing various tools in the laboratories. It is
more of a tutoriai and/or a show (e.g., a Carl Sagan
drama or NOVA episode) than a scientific research
document. There is no hardcopy documentation or
even a pamphlet to accompany the tape. Again, at
the risk of sounding overly critical and/or disrespect-
ful, I noted that most scientifically inclined viewers
seemed to find the first few chapiers of VR ’93 to
be excessively long, drawn-out, and uninspiring.
Many felt that the interesting material could have
been covered in about 10 min; something to keep in
mind when considering the purchase of this video.
VR ’93 is distributed by JTTAS and is expensive:
Japan¥10T (covers postage and delivery for domes-
tic orders, i.e., within Japan.) Details about costs for
postage and handling for overseas orders may be
discussed on a case-by-case basis via surface mail or
FAX with Mr. Hara at:

Japan Technology Transfer Association

(JTTAS)

2-11-2 Nagata-cho, Chiyoda-ku, Tokyo 100
Japan

Tel: 03-3597-8220;

Fax: 3597-8224

Please note that the JTTAS recently moved to
a new location so that the address and numbers are
different from those posted in a recent information
bulletin by Dr. Kahaner ("vr-video.93", 25 May
1993.) Phone inquiries should be made in Japanese.

If your inquiries elicit no response, please note my
experience: it took me four phone calls and three fax
promises over a six week period to obtain a copy of
VR ’93. I then received a double billing.

Contents: Virtual Reality 93, Vol. 1 (30 min)
Introduction (00:00-00.30)

Chapter 1 (00.30-06:43) Prof. Michitaka Hirose,
Dept. of Mechano-Informatics, University of
Tokyo

Contents: introduction to VR devices, e.g.,
virtual dome, see-through HMDs, force feed-
back, air flow display, handling objects in virtual
space

Chapter 2 (06:44-11.12) Dr. Makoto Sato,
Precision Machinery and Electronics, Tokyo
Inst. of Technology

SPIDAR, SPIDAR III, POWER SPIDAR
systems are shown.
(Note: Same system appears in ICAT ’93 video)

Chapter 3 (11.13-16:37) Dr. Hiroo Iwata
Inst. of Engineering Mechanics, Tsukuba Uni-
versity

A desk-top and desk-side force display, a
texture display, and a walk-through simulator are
shown. It is puzzling that the walkthrough system
actually requires a person to walk on an exercisetype
machine when a simpler device, e.g., a mouse could
be used for input.

(Noze: Hiroo contributed Haptic Life clip to
ICAT'93 video)

Chapter 4 (16:38-21:04) Dr. Yukio Fukui
Info. Factors Laboratory, Human Environment
Systems Dept., AIST, MITI

A force-feedback device using an XY recorder,
a system for direct manipulation of form & curved
lines and surfaces, a multimodal integrative mouse,
and sensor glove are shown.

Chapter 5 (21.05-30:00) RCAST, University of
Tokyo
Contents: a clip on a tele-existence mater-slave
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system a clip on tele-existence in a virtual
environment

(Note: Same system as in ICAT 93 video, same
example with egg.)

4. impressions and Tidbits on the Conference.

The two topics that dominated the conference
were: Virtual Reality and tele-existence. Most of
the material could be classified as either software or
hardware (robot, input or display). The tele-exist-
ence category pretty much equalled Tachi’s work.
The video clips are indispensable to fully appreciate
the research at RCAST. Regarding the hardware:
the input device category was dominated by the
Japanese with their haptic, camera, and wand
devices. Again, they are best described through
their video clips rather than by text. Unfortunately,
one that does not appear is the wand, a magic
device that allows the user to create a world with a
flick of a switch. A poetic researcher commented,
"wand-do de pick-ku shite, VR no sekai ni ire-te-
-iku". In the display category, three head-mounts
were presented: EyeGen3, SONY Vizer Tron, and
Olympus. All claimed to have 370,000 pixels and a
30° view range. I only received feedback on the
EyeGen3 and SONY devices. The 30° angle seems
to be too small to give the user a feeling of being
immersed in a different world. The EyeGen3 system
had a poor screen image and was slow in reacting to
movements. SONY VT had a better screen image
and faster response time.

CMU’s Distributed VR presentation was appre-
ciated by the Japanese as a realistic and inexpensive
idea. ATR presented an interesting Virtual Space
Teleconferencing System (allJapanese Denki-makers
seem to be developing or trying to develop one.)

Ellis’s investigations on the head movements (3°
of freedom with a 60° range) inspired some interest-
ing informal discussions after the conference. Will
the results of the study only be relevant to Ameri-
cans? Are there body-size, cultural or racial differ-
ences in movements? Harashima’s work on facial
expressions was also well received, even by some
skeptic-types.

Although the hardware experts revealed a
number of interesting tools and gadgets, software
undoubtedly stole the show. Michael Zyda’s real-
-time graphics game dazzled the attendees, including
our local graphics experts at IBM. For those lucky
graphics and war game buffs who plan to attend this
summer’s SIGGRAPH, rumor has it that Zyda will

have a demo booth in sunny Anaheim. The game
lives in a set of high end Silicon Graphics Systems
and allows up to 500 players to shoot at each other.
Here in Japan, where unusually high proportions of
children and adults love amusement parks, pachinko
parlors, and video games, it was not surprising that
a heated discussion on business opportunities with a
modified version of Zyda’s system began during a
coffee break. One clever Japanese corporate man-
ager noted that the profits from a DoD start-up
venture might be used to eliminate the U.S. deficit.
Discussion about the game also inspired scientists to
dream up new approaches to many new problems
for connmecting 10,000 players (or more!) in one
system. For instance, the development of an effi-
cient message passing mechanism, and
space alone poses challenging new questions.
Seamless, or real-time display without delay or
hesitation poses another challenge.

Panel Discussion: (with Ellis, Hirose, Tachi,
Zyda, Iwata)

Listed below are some tidbits from attendees,

¢ Ellis commented that VR is not a completely
new subject; studies on the relationships be-
tween man and machine have been developing
over many years. Costs and benefits of VR
technologies will undoubtedly influence and
will be influenced by potential applications.

¢ Hirose commented that the introduction of
powerful and inexpensive systems, such as the
USSST IRIS system to be introduced next
month in Japan, will open new doorways for
the imagination. Young and small users will
likely conjure up breathtaking new and innova-
tive applications.

e Zyda’s game as well as administrative abilities
impressed one attendee who noted that Zyda
serves on the National Academy of Sciences
committee on Virtual Reality. His key words:
Hypermedia, Info. Node and Warp also seem
to have caught people’s imagination.

Perhaps the Japanese are all too familiar with
Iwata and Tachi to have been left with a powerful
new impression after the panel discussion. An
interview with a foreign attendee would undoubtedly
have given an interesting and different view of the
same panel discussion. -- Dr. Mei Kobayashi, IBM
Tpkyo, Japan.
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Higuchi's Laboratory at Tohoku University
(Sendai), Multivelued Logic Chips, 20 May 1993

As part of a visit to the city of Sendai to see a
demonstration of their fuzzy-controlled subway
system ("fuzzy5.93", to be released soon), I visited
the laboratory of Tatsuo Higuchi at Tohoku Univer-
sity.

Sendai is 350 km north of Tokyo (2 hours by
fast train) on the Pacific coast. It is a lovely city of
about 900,000 population with many trees and other
greenery. Many Japanese and Westerners alike
prefer it to the more congested cities of Tokyo,
Osaka, etc., and also prefer its climate, which is
similar to that in New England. Sendai is the site of
Tohoku University, one of Japan’s National Univer-
sities. It was founded in 1907 as the Tohoku Impe-
rial University with 5,200 faculty and staff, and about
13,000 students of which 550 are foreign students
and 100 foreign researchers on five campuses. This
report makes no attempt to summarize the university
research, but it focuses only on one specific labora-

tory.

Prof. Tatsuo Higuchi

Department of Electronic Engineering
Electronic Control Systems Lab (ECS)
Tohoku University

Aoba, Aramaki, Sendai 980 JAPAN
Tel/Fax: +81 22 263 9411

Email: KANBARA@HIGUCHILECEL
TOHOKU.ACJP

On the day of our visit, Prof. Higuchi was
unavailable. Our host was Prof Masayuki Kawamata
(KAWAMATA@HIGUCHI.ECEL.TOHOKU.AC.
IP).

I was accompanied by:

Dr. Michael F. Griffin

Visiting Researcher, Dept. of Systems Science,
Tokyo Inst. of Tech. and also with United
Technology Research Center in the United
States of America,

Dr. Anca Ralescu

Laboratory for Internat Research in Fuzzy
Engineering (LIFE), Yokohama, and also the
Univ. of Cincinnati,

Prof. Hung Nguyen

Tokyo Inst. of Technology

and also New Mexico State University.

This report is jointly authored by the scientists
listed above and myself.

We visited the Electronic Control Systems
(ECS) Laboratory at Tohoku University in Sendai,
Japan, to assess the status of Professor Higuchi’s
research in Multiple-Valued Logic (MVL). Mem-
bers of this laboratory, led by Professor Tatsuo
Higuchi, include Associate Professors Tatsuo Uchida
and Michitaka Kawamata, a Research Associate
Shoji Kawahito, and approximately 20 graduate
students. Professor Higuchi and his group are
internationally recognized for their work in multiple-
valued logic.

MVL research at ECS is one of four major
research areas titled "Post-Binary Electronics." The
other three are "Robot Electronics,” "Ultra Highly
Parallel VLSI System,” and "Physical Characteristics
of Liquid Crystals and Their Applications." During
the visit, however, Professor Kawamata and one of
his graduate students discussed and demonstrated
only their work in MVL and Multidimensional
Digital Signal Processing (M-DSP). It wasn’t clear,
however, under which category M-DSP belongs.

The robot electronics research area includes the
study of practical high-p=rformance VLSI processors
for visual informatior processing, path planning,
coordinate transformations, and digital control. In
addition to MVL, Post-Binary Electronics research
area includes bimolecular computing research. Ultra
Highly Parallel VLSI System research area focuses
on highly parallel VLSI systems based on neural
network algorithms and distributed cellular hardware
algorithms for fault tolerance. Finally, the research
in physical characteristics of liquid crystals focuses
on new ferroelectric liquid crystals and side chain
liquid crystal polymers for high-quality color dis-
plays, 3-D displays, high-speed optoelectronic
devices, optical parallel logic devices, and highly
stable and high-density optical memory devices.

The main idea for using MVL is to design chips
with more high-speed arithmetic logic units (ALUs)
than currently possible. Adding ALUs using current
(binary) technology increases the number of inter-
connections and associated complexity. Chip size
and performance are increasingly related to wiring,
and pins, rather than to devices. MVL, in principle,
can provide a means of increasing data processing
capability per unit chip area. The basic idea is very
simple and certainly not new (IEEE already had a
technical committee on MVL in the 1980s). Rather
than using traditional voltage states (hi, low) for




