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The Ohio State University

Columbus, Ohio
May 10— 13, 1982

Opening Ceremony




Schedule

A7 a—)b

Opening Ceremony voxoa. wey i, s

Chairperson: Dr. Edward H. Jennings

2:30- 3:15  Greetings from the Prime Minister of Japan

Ambassador Yoshio Okawara

Greetings from the President of the United States
Governor James A. Rhodes

Opemng S@SSiO?’l MONDAY, May 10, 1982

Chairperson: Dr. W. Ann Reynolds

3:30- 3:55 Keynote Address
The Social Impact of Advanced Technology
Dr. Sherwood L. Fawcett

3:55- 4:30  Keynote Address

New Concept—BIOMATION — Its Revolutionary Impact on
Industry and Society
Professor Kazuhiko Atsumi

Computers and
Communicati()ns TUESDAY, May 11, 1982

Professor Ithiel de Sola Pool
Professor Reikichi Shirane

Chairpersons:

9:00- 9:35  Lecture
Impact of Computers on Telecommunication Systems and
Services
Dr. Morimi Iwama

9i35-10:10  Lecture
Current State of Computer Applications to Information
Systems and Services and Future Prospects
Dr. Lawrence Roberts

10:10-10:45  Lecture
Social and Educational Implications of Advanced Technology
Development in Computer Communications
Professor Charles Csuri

11:00-11:30  Discussion
Dr. Richard Darwin
Professor Umberto Pellegrini
Professor James Araki
Mr. Gerald Moody

11:30-12:00  Questions from the audience

Robotics and Automated
P’I‘Od’dCthﬂ Cont/rols TUESDAY,

May 11, 1982
Chairpersons: Professor Thomas Sheridan

Professor Shuhei Aida
2:00- 2:35  Lecture
The State of the Art in Robotics
Professor Masahiro Mori
2:35- 3:10  Lecture
Robotics in American Industry Today — And Tomorrow
Mr. George Rehfeldt
3:10- 3:45  Lecture
The Social Impact of Robotics and Advanced Automation
Mr. Barry Brownstein
4:00- 4:30  Discussion )
Professor John Rijnsdorp
Professor Achiel van Cauwenberghe
Professor Ichiro Emori
Professor Toshiro Terano

4:30- 5:00 Questions from the audience

A distant view of the Fawcett Center for Tomorrow
meeting place of the symposium

President E. H. Jennings, addressing at the opening
ceremony

Session scene

Session scene

>




Advanced Technology and
H uman H eal l'h WEDNESDAY, May 12, 1982

Chairpersons: Professor Herman Weed
Dr. Yukihiko Nosé

9:00- 9:35  Lecture
The Current State of the Art and Long-Term Implications of
Bio-Medical Engineering
Professor Robert Mann

9:35-10:10  Lecture

A Multi-variate Analysis of the Relation Between Health and
Social Indicators

Professor Toshiyuki Furukawa

. Ri , addressing at the closin
10:10-10:45  Lecture fgfj;t‘z;‘;; B. Richardson, a g g

The Current State of the Art and Long-Term Implications of
Genetic Engineering
Dr. Ananda Chakraberty
11:00-11:30  Discussion
Professor William Birky, Jr.
Professor Robert McGhee

Professor Yoichiro Murakami
Professor Eduardo Caianiello

11:30-12:00  Questions from the audience

Social Implications of
Advanced Technology Voine

Chairpersons: Professor Bradley Richardson
Professor Shumpei Kumon

2:00- 2:35  Lecture
Social Implications of Advanced Computer and
Communication Technologies
Professor David Hsiao

Closing luncheon at the OSU Faculty Club

2:35- 3:10  Lecture
Computer Technology Skill in the Structure of the Workplace
Professor Harley Shaiken

3:10- 3:45  Lecture
Advanced Technology, Education and Society
Professor Kevin Ryan

4:00- 4:30  Discussion
Professor Gen-Ichi Nakamura
Professor Julian Gresser
Professor Fred Margulies
Mr. Hideo Yamamuro
Professor Akira Tsujimura

4:30- 5:00 Questions from the audience

THURSDAY,

Closing Session i o

Chairperson: Dean Donald D. Glower

9:30- 10:30  Session Reports SO C ial P’I’O gram

Professor Ithiel de Sola Pool )
Professor Thomas Sheridan 10 May 12.30 Opening Luncheon at the Fawcett Center

Professor Herman Weed 18.30 Reception given by Mx. and Mrs. Honda
Professor Bradiey Richardson
at the Fawcett Center

10:35-11:10  Symposium Commentary ] 11 May 18.00 Reception given by President and Mrs.
Dr. Harold Chestnut N
Professor Gunnar Hambraeus - . Jenmngs of OSU at the OSU Faculty Club

12 May 18.30 Reception and Dinner given by Mr. and

C l O S in g C e /r e m Ony Mzs. Galbreath at the Darby Dan Farm

13 May 12.00 Closing Luncheon at the OSU Faculty

11:10-11:30  Comment Club )
or. Edward H. Jennings 13May 1820  Dinner given by Ambassador and Mrs,

Ambassador Takeso Shimoda Shimoda at the private Columbus Club




Organizing Committee

KITRES

Chairman
Professor Bradley Richardson
The Ohio State University

Vice Chairmen
Professor Shuhei Aida
University of Electro-Communications, Tokyo

. Professor Donald D. Glower
The Ohio State University

Dr. Harold Chestnut
General Electric Company

Professor Timothy Donoghue
The Ohio State University

Professor Ithiel de Sola Pool
Massachusetts Institute of Technology

Dr. Joseph W. Ray
Battelle Columbus Laboratory

Organizing Staff
2R/

The Ohio State University

Ms Heather Arscott, Department of Political Science
Mr. William Napier, Office of the President

Dr. Joseph Oshins, Office of Continuing Education
Dr. Kenneth Ostrand, Office of Continuing Education
Mr. Richard_.Weavcr, Fawcett Center for Tomorrow
Ms Judy Cahill, Fawcett Center for Tomorrow

Mr. Bruce Mathews, Telecommunications Center

Mr. Earle Holland, Office of Communications Services

Honda Foundation
Mr. Taizo Ueda

M'r. Yasuro Nakano
Mr. Kohachiro Suzuki




Program Participants

STEREBINE

Professor Shuhei Aida
Professor James Araki
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Professor C. William Birky, Jr.
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Profeesor Ananda M. Chakraberty

Doctor Harold Chestnut
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Doctog Richard J, Darwin
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Professor Akira Tsujimura

Mr. Yoshitatsu Tsutsumi

Professor Achiel van Cauwenberghe

Professor Herman R. Weed

President, Subscriber Network Products Division, GTE Cc

Systems Science, University of Electro-Communications, Tokyo, Japan
Japanese Literature, University of Hawaii, USA

Medical Electronics, University of Tokyo, Japan

Genetics, The Ohio State University, USA

Manager, Intelligent Device and Microcomputer Systems Group,
Batelle Columbus Laboratories, USA

Cybernetics and Physics, University of Salerno, Italy
Microbiology, University of Hlinois Médical Center, USA

Systems Engineering, Energy Science and Engineering, Corporate Research and
Development, General Electric Company, USA

Art Education and Computer-Information Science, The Ohio State University, USA

Manager, Electronic Funds Transfer and Banking Research,
Battelle Memorial Institute, Ohio, USA

Physics, The Ohio State University, USA
Mechanical Engineering, Seikei University, Tokyo, Japan

Chairman of the Board and Chief Executive Officer of Battelle Memorial Institute,
Usa

Medical Electronics, University of Tokyo, Japan

College of Engineering and Director, Engineering Experiment Station,
The Ohio State University, USA

Law, Massachusetts Institute of Technotogy, USA

Engineering, Sciences, the Royal Swedish Academy of Engineering Sciences, Sweden
Computer and Information Science, The Ohio State University, USA v

Director, System Engineering Center, Bell Telephone Laboratories, New Jersey, USA
Economics, University of Tokyo, Japan

Biomedical Engineering, Massachusetts Institute of Technology, USA

Honorary Secretary, International Federation of Automatic Control (IFAC),
Austria

Electrical Engineering, The Ohio State University, USA

Office Automation Specialist, Battelle Columbus Laboratories, USA
Systems Engineering, Tokyo Institute of Technology, Japan
Philosophy of Science, University of Tokyo, Japan

Business Administration, Asia University, Tokyo, Japan

Biomedical Engineering, The Cleveland Clinic Foundation, USA
Applied Electronics, State University of Milan, Italy

Associate Director, Batelle Columbus Laboratories, Ohio, USA
Group Vice President, Cincinnati Milacron Incorporated, USA
Anatomy, Obstetrics and Gynecology, The Ohio State University, USA
Polipical Science, The Ohio State University, USA

Process Control, Twente University of Technology, The Netherlands

tions Products Group,

USA

Education, The Ohio State University, USA

Science, Technology and Society, Massachusetts Institute of Technology, USA
Engineering and Aﬁplied Psychology, Massachusetts Institute of Technology, USA
Electrical Engineering, Telecommunications, Science Foundation, Tokyo, Japan
Communications Policy, Massachusetts Institute of Technology, USA

Control Engineering, Tokyo Institute of Technology, Japan

Social Psychology, University of Tokyo, Japan

Science and Technology, Nihon Keizai Shimbun, Tokyo, Japan

Automatic Control, University of Ghent, Belgium

Electrical Engineering and Preventive Medicine, The Ohio State University, USA
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Professor Sunder Advani
The Ohio State University

Professor Chadwick Alger
The Ohio State University
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Professor Richard Campbell
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Mr. Frank Cass
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Sir Henry Chilver
The Fellowship of Engineering

Dr. James Coulter
Beechwold Medical Center

Professor Frank Crow
The Ohio State University
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Keene State College

Professor Donald Dean
The Ohio State University

Professor John Demel
The Ohio State University

Dr. Harold Dewhurst
Owens-Corning Fiberglas
Corporation

Dean Patrick Dugan
The Ohio State University

Professor Nathan Fechheimer
The Ohio State University

Mr. Luke Feck
Columbus Dispatch

Mr. Philip Fellows
Fellowship of Engineering

Dr. Gerald Fisher
Battelle Columbus Laboratories

. Mr. George Foster

Foster Airdata Systems

Professor James Garland
The Ohio State University

Mr. Hellmut Glaser
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Corporation

Professor Samuel Goldblith
Massachusetts Institute of
Technology

Professor Karl Graff
The Ohio State University
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The Ohio State University

Professor Charles Hermann
The Ohio State University

Professor John Hirth
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Professor Henry Hunker
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The Ohio State University

Professor Lee Johnson
The Ohio State University

Dr. Martin Keller
The Ohio State University
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Professor Gary Kinzel
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The Ohio State University

Professor Hsien Ko
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Professor Tetsunori Koizumi
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REPORT ON THE OPENING SESSION
MAY 10, 1982

The 1982 DISCOVERIES* International Sym-
posium on the Social Impact of Advanced Tech-
nology was planned and executed under the
sponsorship of Dr. Soichiro Honda through the
Honda Foundation. Its purpose is to provide an
opportunity for scholars, researchers, experts and
others -— regardless of nationality — to assemble
and freely discuss issues relevant to the status quo
and future of our civilization.

The meeting opened with a message of greeting
from Dr. Edward Jennings, president of The Ohio
State University, who stressed his pleasure in
OSU’s selection as host of the first DISCOVERIES
International Symposium to be held in the United
States. Dr. Jennings introduced Japanese Am-
bassador Yoshio Okawara, who brought greetings
from the Prime Minister of Japan, and Ohio
Governor James Rhodes, who delivered regards
from the President of the United States. Dr.
Jennings then introduced Dr. W. Ann Reynolds,
chairperson for the Opening Session.

Dr. Reynolds introduced the session’s distin-
guished keynote speakers, Dr. Sherwood L. Fawcett,
chairman of the board and chief executive officer
of Battelle Memorial Institute - the world’s largest
nonprofit, independent research institute. The
second speaker, Professor Kazuhiko Atsumi, is
Director of the Institute of Medical Electronics,
Faculty of Medicine at the University of Tokyo.
He is also President of the Japan Society for
Artificial Internal Organs and Vice President of the
International Society for Artificial Organs, among
other prestigious positions.

Dr. Fawcett’s speech, “Humanity and the Bonds
of Science,” dealt with an historical perspective
on the degree to which scientific knowledge has
influenced human lives - their ideals and social
behavior as well as creature comforts. Many of
the bonds of science were positive — used to make
work easier, improve health and well-being, create
amusement and upgrade his surroundings. Other
bonds were negative because, although the scientific
tools were available — for example, the materials for
hand-gliding, which could have been used militarily

* DISCOVERIES is an acronym for Definition and Identification
Studies on Conveyance of Values, Effects and Risks in Environ-
mental Synthesis.

long before airplanes — man left them unused.
From simple observation by primitive man of the
forces and laws of nature, to the harnessing of
technology in .the 20th century, Dr. Fawcett says
that we have developed “to the formalized and
well-financed search for new scienfific knowledge
and the means to apply it” through Research and
Development.

Further, Dr. Fawcett pointed out that the
social effects of science have had an enormous
effect on the course of history — for example, the
cotton gin, which changed the economic, poltitical
and industrial face of the country -- and indirectly,
made Abraham Lincoln the President of the United
States.

Dr. Fawcett concluded with a discussion of the
present use of science to form strong bonds, for
example, through the use of reinforcing plastic
technology via the Corning Fiberglas Technology
Center in Granville and at Battelle in research on
directly-formed metals. He, cited present negative
bonds with science as including the relatively little
being done to apply existing knowledge toward
using energy more efficiently. Another negative
bond, Dr. Fawcett said is the buildup of opposition
to the peaceful use of nuclear energy which he
described as ‘‘perhaps the greatest human folly of
all time.” He closed with a tribute to the “unique

-characteristic of man’’ which enables him to ‘“dream
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of ways to continually improve the quality of life.”

“A New Concept — BIOMATION — Its Revolu-
tionary Impact on Industry and Society” was the
topic addressed by Professor Kazuhiko Atsumi,
who supplemented his lecture with an extensive
slide presentation.

Professor Atsumi opened with the statement that
because Japan has no natural resources, no energy
and produces only a small portion of its domestic
food requirements, it has no alternative but to
develop the potential for greater application of
science and technology in modern industry. He
continued with a brief discussion of the differences
between Japanese and Western science and tech-



nology, specifically that of England. For example,
the research leadership of England is the govern-
ment while in Japan it is made up of private
enterprises.

Dr. Atsumi used slides depicting charts showing
the characteristics of Japanese workers (diligent,
group-oriented and bound by a common purpose)
as they relate to the country’s potential for pros-
perity and development. In discussing the economic
goals and the establishment of economic security,
Professor Atsumi referred to three major goals
formulated last month by the Japan Economic
Security Committee. These are: (1) To contribute
to the development of the world economic system
by promoting open-market policies and inter-
national economic cooperation; (2) To secure the
supply of important materials such as minerals,
foods, etc., and (3) To conduct research in the
unexplored fields of science and technology.
These unexplored fields include human survival,
new frontier and new generation technology.

Dr. Atsumi also touched upon the historical
development of the four major technological fields
— electronics, power, material and chemistry — from
1925 to 2000. He then discussed Biomation — a
hybrid of the words bio-organism and automation,
which indicates the concept of hybrid of man-made
technology with biological life. A discussion of the
usefulness of Biomation, with the caution that an
attempt to replace the human function of creative
thinking would be “catastrophic for mankind.”

Dr. Atsumi concluded with a brief discussion of
the status of the development of artificial organs
and a film clip of disabled workers in a new factory
“OMRON Taiyo”, which is aiming to realize
Biomation — and to create a new technology that
contributes not only to greater efficiency in the
workplace, but also to the general quality of life
and to a new harmony between man, environment
and technology.

(10)



REPORT ON THE FIRST SESSION
“Computers and Communications’’
May 11, 1982

This session was chaired by Professors Ithiel
de Sola Pool and Reikichi Shirane. The first lecture
was presented by Dr. Morimi Iwama, director of
the System Engineering Center at Bell Telephone
Laboratories in New Jersery. Titled, “Impact of
Computers on Telecommunication Systems and
Services, ‘“Dr. Iwama’s lecture, which was supple-
mented with a slide presentation, dealt with the
impact of computers and telecommunications
systems on the creation of the present ‘“‘Infor-
mation Age”. He commented that, next to the
U.S. Government, the Bell System is the largest
user of computers for business use — with 100,000
terminals, 500 minis and 300 main frame com-
puters.

Dr. Iwama’s speech covered the state of the art
in solid state technology, modern telecommuni-
cations systems and Information Age communi-
cations systems. Slides of microprocessors having
100,000 transistors imposed on a postage stamp
to show relative size added great visual interest to
his comments. Other topics covered included the
use of optical fibers in the telecommunications
industry and the development of ‘“spot beams”
from satellites to smaller ground antennas.

The presentation was concluded with comments
on the future of telecommunications information
systems, which will be used in home computers
which use interactive systems for constantly
updated information, video conferencing, alarm
systems, security monitoring and other home and
office uses. Dr. Iwama predicted that in 20 years
20 million instructions per second (MIPS) may
occur on microcomputers.

Dr. Lawrence Roberts, president of the Sub-
scriber Network Products Division for GTE Com-
munications Products Group, made the next pre-
sentation on “Future Trends in Communications
Systems in Office Automation’. Dr. Roberts
began with a discussion of future non-voice traffic
per person, including electronic mail, word pro-
cessing, facsimile mail and document processor.
The use of all these added up to his estimate that
within the next three years 91 bits per second

(11)

per person in the average office will be used, and
this could double within the decade.

In a slide presentation, Dr. Roberts discussed
the nationwide network needed to handle this flow
in terms of local area networks, local trunk access
and the inter-co. trunks and switches needed. In
terms of local access trunk options, he stated that
analog wire pairs are most used now, but that
local microwave will have wider use in the future,
as will fibers and satellite antennas.

Baseband and broadband price trends were
illustrated in a slide on LAN’s and PBX equipment
and cable/wire/installation. Dr. Roberts said that
PBX will probably be used more widely in the
normal office but that capital equipment costs on
both PBX and LAN systems will continue to drop.
He added that fiber will probably be the “back-
bone” on the long-haul system of the future. He
concluded with comments on cost trends “which
drove us to a new switching technology”, remark-
ing that the packet switch is currently three times
cheapter than the circuit switch cost. By 1995, he
said, the networks will be able to carry 50 times
more capacity than needed.

An illustrated presentation by Charles Csuri,
professor of Art Education and Computer and
Information Science at Ohio State University,
compellingly illustrated his lecture on “Computer
Graphics as a Communications Tool”. In a video-
tape of representative computer graphic work
from around the country, Dr. Csuri showed the use
of computer graphics in a number of categories,
including: medicine, architecture, robotics, flight
simulation, education, science and information
systems. He added that the only computer graphics
scene in the famous movie “Star Wars” was initiated
at OSU. A simulation of algorythmic control of
a figure walking up steps, created by his group at
Ohio State, concluded the visual presentation.

Dr. Csuri predicted that this type of imagery will
be in home use within the next 10 or 15 years,
that higher-resolution graphic displays will be
available by the end of the decade and that the




cost of hardware will continue to drop. He stressed
that the real deterrent to wider use of computer
graphics will be software that is too general. Pack-
ages must be designed to solve very specific pro-
blems, he said.

On a philosophical note, Dr. Csuri said that
computer graphics will alter home we work, play
and learn — and eventually, may alter man psycho-
logically.

The three lectures were followed by brief
discussions by Dr. Richard Darwin and Mr. Gerald
Moody from Battelle Memorial Institute, Professor
James Araki, chairman of the East Asian Literature
Department at the University of Hawaii, and Pro-
fessor Umberto Pellegrini, professor of Applied
Electronics, State University of Milan.

Dr. Darwin, manager of Electronic Funds
Transfer and Banking Research at Battelle, said
that the challenge is to close the gap between
hardware technology and the development of
software. In his work to facilitate hardware use by
bankers and business people, he has concluded that
consumer acceptance rests on the realization that
consumers want to use their time wisely, that they
need a choice and will respond to ‘‘place con-
venience”. Consumers need a feeling of security,
Dr. Darwin said and must be shown the value of
this new technology. He concluded that consumer
acceptance and software must be developed for the
advanced hardware available.

Professor Pellegrini remarked in his discussion
that our concept of machines is changing to that of
tools used to transform information as well as
their past use for changing material into energy.
He discussed the need for a new literacy to cope
with the “intelligent objects we have created”.
Reading and writing are no longer enough, Professor
Pellegrini said. He predicated that computer
graphics will be one of the main methods of
man-machine communications in the industrial as
well as the research area.

Professor Araki took the humanist perspective —
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explaining that the world of high technology is
a mystery to humanists but that they are quick to
recognize its social impacts. He praised PLATO,
a computer-based teaching system, but said that
human teachers will not be replaced in the near
future.

Gerald Moody, an office automation specialist
at Battelle, concluded the discussion with com-
ments on how information processing has become
the major portion of the United States GNP.
Computers have become an integral part of society,
he said, and the environment will change because
of more cost-effective communications systems.
The humanists’ view is important in considering
the automated office he said, adding that know-
ledge of users’ needs is critical to success.



REPORT ON THE SECOND SESSION
“’Robotics and Automated Production Controls”
May 11, 1982

This session was chaired by Professors Thomas
Sheridan and Shuhei Aida. The first speaker, an
expert on robots, was Masahiro Mori, professor at
the Tokyo Insitute of Technology and author of
numerous books on rotobics and engineering. Dr.
Mori preceded his lecture with a film he produced
on robots which touched upon, among other things,
discrete and continuous motion used in automa-
tion. The remainder of his presentation was illu-
strated by slides.

The popular notion of robots as *“miraculous
machines to replace humans” is at variance with
the truth, he said, adding that robots today have
finally advanced to a state comparable to early
adolescence in development. Professor Mori then
articulated this concept into the universal view
known as “‘the 12-link chain of dependent origina-
tion”, which outline how human existence can
proceed to overcome its heavy burden of contra-
diction. The steps encompass MUMYO ignorance)
through RO-SHI (old age and death); Professor
Mori placed robotics at about step four (software
and hardware) or five (sensory organs and mind)
in the 12-step process.

People must learn to perform at their maximum
capacity, Professor Mori stressed — and in order to
achieve mutual harmony between robots and
mankind and between nature and the artificial,
man must first acquire control over himself. He
remarked that the current contradictions brought
about by modern civilization are the natural result
of overly enthusiastic interest in the development
of ““things” to the neglect of the enlightenment of
the mind.

‘“Robotics in American Industry Today and
.Tomorrow’  was the topic of Mr. George T.
Rehfeldt, group vice president of Industrial Spe-
cialty- Products Operations at Cincinnati Milacron
Incorporated. Among his other responsibilities is
that of worldwide responsibility for the Industrial
Robot Division.

Mr. Rehfeldt called robots the “physical exten-
sion of the computer” and said that single-task
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applications don’t take advantage of the robot’s
potential for flexible automation. Like Professor
Mori, he remarked upon misconceptions about
robots — they are not R2D2 from ‘“‘Star Wars”,
don’t look human, don’t have brains and don‘t
move about the manufacturing aréa. Rather, he
said, the simplest definition is that a robot is
““a reprogrammable- multi-functional manipulator”.
Mr. Rehfeldt further discussed non-servo and servo
categories of manipulators — respectively, ’pick
and place” vs. the ability to stop at multiple
points. These sophisticated, servo-controlled
robots are used mainly for spot welding and arc
seam welding. Other emerging areas of use are
spray painting, material handling and laser, water
jet and plasma cutting, as well as assembly.

Since one of the greatest future labor problems
will be lack of factory workers, robots will offer
the answer. Flexible manufacturing systems that
use robots offer the best answer to efficient batch
manufacturing, Mr. Rehfeldt said. Robots will
act as workers, traffic controllers, trouble shooters
— and will interact with other intelligent machines
around them, he concluded.

Barry J. Brownstein, manager of Battelle’s
Intelligent Device and Microcomputer systems
Group, made the final major presentation on the
“Social Impact of Robotics and Advanced Auto-
mation”. Historically, he pointed out, machines
replaced people for all the right reasons — health
hazards, lack of skilled workers and the like.
Like Mr. Rehfeldt and Dr. Mori, Mr. Brownstein
took note of public attitudes toward robots—people
fear robots in proportion to the power they fear
robots have, he said.

Mr. Brownstein then took an historical look at
England’s textile industry 200 years ago and how
the invention of the spinning jenny, memorized
and brought to America by Samuel Slater, created
the industrial revolution in the U.S. Next came the
cotton gin which in turn created the increased use
of slavery.. Citing Dr. Sherwood Fawcett’s opening
lecture on Monday, Mr. Brownstein also comment-
ed on the interrelation between history and tech-



nology.

He concluded with a discussion of the impact
of advanced automation on labor, leisure and
aesthetics. As the rate of change increases, Mr.
Brownstein urged that society anticipate solutions
to the problems created as a result. In regard to
leisure, he noted that ‘“‘technology has mastered
the art of saving time, but not the art of using it.”
He added, regarding aesthetics, that technology
does not create styles but produces them. Mr.
Brownstein ended with a quote from philosopher
Henry David Thoreau: “Don’t fear change — so
little has been tried and there is so much to try
in the future”.

The session was ended with brief presentations
by four discussants. First was Dr. Toshiro Terano,
professor of Control Engineering at the Tokyo
Institute of Technology. Professor Terano ad-
dressed the topic of ‘“Safety Automation and
Office Automation” in which he stressed that the
goal of automation is a humane system.  Safety
automation must include man, he said, because
machines cannot handle unpredictable events. He
added that worker reliability increases in conjunc-
tion with working with another person or with a
computer. In order to ensure that man is master
of machines, Professor Terano said that ©e must
possess a thorough knowledge and must control
them like “‘capable subordinates™.

Professor John Rijnsdorp, professor and chair
of Process Dynamics in the Department of Che-
mical Technology at Twente University of Tech-
nology in the Netherlands, presented the van
Peursen strategy of culture. This view shows
evolution through mythical, ontological and current
relational phases; he described how these phases
have affected universities, industry and society.
Professor Rijnsdorp further discussed a trans-
disciplinary approach to automation that fully
uses each component’s inherent functions.

Dr. Achiel Van Cauwenberghe, professor at the
Automatic Control Laboratory, University of
Ghent, Belgium, summarized his main point as
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that only jobs not desirable to man will be robotized.
Twenty percent of spot welding in Europe is done
by robots he said, adding that Sweden has the
largest robot population per million inhabitants-
mainly because the country prefers them to
imported labor. He predicated that future robots
will be smaller, lighter and will have vision and
tactile sensors and will be used in new ways —
patient care, for example.

The final discussant, Professor Ichiro Emori,
discussed the purpose of the Symposium and
his role in naming it. DISCOVERIES, which was
defined in the first page of this report is designed
to use a mission approach to problem-solving, he
said. We must not just interpret but must also
look for solutions to problems, he added.



REPORT ON THE THIRD SESSION
“*Advanced Technology and Human Health”’
May 12, 1982

Professor Herman Weed, director of OUS’s
Bio-Medical Engineering Center and Professor of
Electrical Engineering and Preventive Medicine,
and Dr. Yukihiko Nose, scientific director of the
Artificial Organs Research Program and head of
the Department of Artificial Organs at the Cleve-
land Clinic chaired this session. Their philosophical
and practical questions regarding the application of
genetic engineering to health both guided and
enlivened the session.

“The Current State-of-the-Art and Long-Term
Implications of Bio-Medical Engineering” was the
topic of Dr. Robert W. Mann, Whitaker Professor
of Bio-Medical Engineering at the Massachusetts
Institute of Technology. He used slides to illu-
strate his points on the scope and range of bio-
medical engineering — “It’s a large universe”,
he remarked. After briefly discussing the role of
bio-medical engineering in other disciplines —
medicine, for example — Professor Mann discussed
the technology that has evolved from engineer-
physician collaboration.

This collaboration has resulted in the treat-
ment of major burns with ‘substitute skin’ in
lieu of skin grafts; using computers in the treat-
ment of cancer to maximize dose concentration
without harming normal tissue by graphically
isolating tumor site; assembly of mathematically-
based models on which to base joint treatment,
and the use of artificial hip and knee joints; devel-
opment of artificial limbs and artificial communi-
cations systems (Automcom and Unicom); and the
use of the computer for various aids to the blind.

Professor Mann closed with a discussion of
hospital costs, noting that 24% of costs are directly
attributable to technology. But medical technology
is not the culprit, he said — rather it’s how it is
used by everyone in the systems: patients, doctors
and the diffused health care system itself. “Medi-
cal costs have a life of their own”, he remarked,
explaining that third party payers (insurance
companies) isolate those who prescribe and receive
treatment from the costs.
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Professor Toshiyuki Furukawa, a physician and
professor at the Institute of Medical Electronics at
the University of Tokyo, presented a paper on “A
Multivariate Analysis of the Relation Between
Health and Social Indicators”. The paper was
revised from an article that will be published in
“Behabiormetrika’, a Japanese journal. Based on
data gathered from a yearbook for the years 1965
and 1975 edited by the Statistics Bureau of the
Japanese Minister’s Office, the study examined
the interrelationship between socio-economic level
and health in 66 countries to evaluate the countries’
characteristics from the view of biostatistics and
national statistics by some mathematical analysis
on these variables.

Up to 60 variables were analyzed, ranging from
population density, life expectancy, energy con-
sumption and per capita income to production of
scientific books and annual cinema attendance per
inhabitant. Results of the study demonstrated
that the most critical factor contributing to each
country’s citizens’ life expectancies was not the
improvement of medical technology but the rise
of the soical and economic level of the nation.

“The Current State of the Art and Long-Term
Implications of Genetic Engineering” was the final
major presentation, given by Dr. Ananda Chak-
rabarty, professor of Microbiology at the Univer-
sity of Illinois Medical Center. Dr. Nose intro-
duced Dr. Chakrabarty as the world expert on
genetic engineering.

Dr. Chakrabarty used slides to discuss three
aspects of genetic engineering: techniques, appli-
cations and benefits and hazards. The technology
behind the techniques is very simple, he said, but
the effects are profound. For example, genetic
engineering could be used to prevent such dis-
eases as sickle-cell anemia.

Genetic engineering has wide applications,
according to Dr. Chakrabarty, who cited the
following fields for its use: biomedicine, agricul-
ture, toxic chemical pollution, energy, industry
and genetic therapy. Genetic manipulations can



be done either in vivo or in vitro, he said, citing
specific examples of the application of this therapy
in health-related areas such as the manufacture of
interferon and the production of vacciones.

The major moral problems that some see in
genetic engineering are the following: crossing
the so-called evolutionary barrier through exchange

of genetic material between animals and bacteria;

patenting of life forms — where is the line to be
drawn; human genetic engineering — will we
create a class soley of child bearers, i.e., surrogate
mothers; the question of human cloning possibly
being used to create a super-race and, finally, the
problem of freedom of inquiry vs. regulation on
ethical grounds. Dr. Chakrabarty concluded that
genetic engineering must be regulated but without
curbing the freedom for scientific inquiry:

Dr. William Birky, Jr., professor of Genetics at

The Ohio State University, was the first of four
discussants to follow the final major presentation.
Dr. Birky, who related his remarks to Dr.
Chakrabarty’s lecture, commented that the more
powerful a technology is, the more its capability
for good and evil. He pointed out that initially
surgery received the same criticism that genetic
engineering now receives — i.e., it violates a person’s
“integrity”. Dr. Birky added spiritedly that a
person’s integrity is a function of the individual as
a whole and does not “reside in the genes any more
than it does in the big toe!” In terms of genetic
engineering’s effect on our progeny, he said there is
only a one in four chance of its being passed on to
either of two offspring. He added that all genes
have disappeared and been replaced in 20 to 30
generations.

Electrical Engineering Professor Robert McGhee,
who is director of OSU’s Digital Systems Labora-
tory, that there are two sides to human nature —
physical and spiritual — and that both are in-
complete. He cited examples of modern machines
acting as protheses to man, i.e., cars, computers
and the like. A person with a prosthesis is tech-
nically a man/machine system he said and asked
Dr. Mann “How close are we to the bionic man?”’

(Dr. Mann responded that, given their choice,
people prefer to be “wholly human™. For example,
most patients with pacemakers view them as
“foreign objects™.)

Mr. Yoichiro Murakami, associate professor of
historical studies at the University of Tokyo,
briefly discussed studies on the impact of advanced
technology on mental health. One Japanese study
on apes showed how informally barren environ-
ments cause schizophrenic behavior. Cautioned
against the potentially destructive role technology
may play.

Professor Eduardo Caianiello, dean of the
faculty of sciences at the University of Salerno,
concluded the discussions with a breif discourse
on the use of models as tools for thought rather
than as descriptions of reality. '

(16)



REPORT ON THE FOURTH SESSION
“Social Implications of Advanced Technology”’
May 12, 1982

Chaired by Professors Bradley Richardson from
OSU and Shumpei Kumon from the University
of Tokyo, this session focused on the potential
effects of advanced technology on many aspects of
human life.

Professor David Hsiao, from OSU’s Computer
and Information Science Division, addressed the
“Social Implications of Advanced Computer and
Communication Technologies”. Because of the
advances in hardware and software, computer and
communication systems are in widespread use —
both for fun and work — he said. Computer and
communication systems are the fastest and most
effective way to control knowledge, he explained,
adding that no business in the future — large or
small — will be able to survive without one.

Among the predictions professor Hsiao made
about this technological impact on society are the
followi‘ng: traditional teaching will be replaced by
computer studies that are self-paced — the home
will become the campus and learning will become
more varied and informal; more people will work

future of advanced technology than did Pro-
fessor Hsiao. There are two views of its impact,
he said: on the one side, new skills and better
decision-making — on the other, the concentration
of skill in a few creative jobs at the top while the
rest have fewer skills and are subject to new forms
of monitoring and electronic control. His presenta-

‘tion continued with a discussion of how design

at home and the type of work will be different"

because robots and other information systems will

_take over routine work, leaving humans free for
more challenging tasks; traditional large corpo-
rations will no longer exist. I promise you that
the impact of advanced computer and communi-
cation technologies will be felt early and pro-
foundly”, he concluded. “Electronic slaves may
teach us, do our work for us and perhaps generate
revenue to put us into the Golden Age of the
human race”.

“New Technology and the Structure of Work”
was the topic of Professor Harley Shaiken’s pre-
sentation. Dr. Shaiken is a research associate in
the Program in Science, Technology and Society at
the Massachusetts Institute of Technology. His
current research focuses on the interaction of
management, labor and new technology in the
workplace.

In opening his presentation, Dr. Shaiken re-
marked that he had a “less rosy view” of the

influences the deployment of technology and the
consequences of this approach on skills, quality of
work life and the structure of the office or factory.
Professor Shaiken commented that the office of
the future must make a distinction between using
technology to coordinate production and using it
to control workers. Rapid computerization pro-
mises many benefits, he concluded, but the danger
lies in using a 19th century work organization to
deal with 20th century technology.

Kevin Ryan, a professor at OSU’s College of
Education, began his presentation with the com-
ment that he was struck by the two divergent views
of high technology as a benevolent genie and as a
mad sorcerer. His lecture, on “Advanced Tech-
nology, Education and Society”, primarily ad-
dressed the third of three assumptions he said
were necessary for advanced technology: there
will be a future; there will be a stable world order;
there will be citizenery capable of learning com-
plex, interactive skills.

He discussed this ‘“‘capable citizenery’ in terms
of values, which the school, home and church have
been charged with teaching. However, he explained,
the family today is a much-reduced force in teach-
ing values due to working parents, divorce and
other factors. The church, on the other hand,
continues to exert a strong influence, with three-
quarters of Americans classifying themselves as re-
ligious, while one-fourth describe themselves as
‘“very religious”. Recent Gallup Polls show that

. parents want teachers to be responsible for the
" teaching of values, but teachers don’t feel com-
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fortable with this charge, Professor Ryan said.

In a comparison between U.S. and Japanese
education, Dr. Ryan says that the U.S. comes out



the loser, especially in math and science. We
“reap what we sow”, he said — even in the “brave
new world of advanced technology”. He concluded
with the statement that Americans need to re-
invest in their young.

Professor Fred Margulies from the Universities
of Economy and Technology in Vienna said that a
balanced view is needed — a computer may not
only amplify intelligence, he said, but also “‘unin-
telligence”. The more complex a system, the more
it relies on man, he remarked — computers can
never replace man completely. We must see that
man’s role in the man/machine relationship is the
one of master, he concluded.

Attorney Julian Gresser, visiting professor,
Massachusetts Institute of Technology and lecturer
at Harvard Law School, posed some questions
regarding economic growth related to environ-
mentally-caused diseases in Japan in the 1950’s.
As a result, a citizen’s movement was formed to
combat those companies that caused the pollu-
tion-related diseases. The courts eventually upheld
the grievances of the citizens. Underlying the
courts’ decision was a judgment about science —
that there’s nothing absolute about science. Pre-
sently, despite rigid environmental controls in
Japan, the country is prospering — environmental
protection and industrial prosperity can exist
harmoniously, Professor Gresser said. Because of
the information intensification in Japan, he con-
cluded, there is a race to introduce new technology
rapidly in the U.S., locking the two countries to-
gether like ““two Titans” in the race.

Asia University Professor of Business Admini-
stration Gen-Ichi Nakamura then took a corporate
strategy viewpoint of advanced technology. The
more sophisticated advanced technology requires
the following of business, he said: more sophisti-
cated and widely-trained managers; more sophisti-
cated approach to winning public acceptance; more
effective management that can re-train workers;
more cooperative efforts with foreign counter-
parts.

Social psychologist Akira Tsujimura from the
University of Tokyo remarked upon the interde-
pendence of all sectors of society and how this is
amplified in an advanced technology society. He
took issue with Professor Hsiao’s “home campus”
theory about future education — human teachers

- are necessary, he said. He concluded by asking

that participants read his paper on the ‘“Impact of
Communication Technology on Socio-Political
Systems™ because he did not have remaining time
to present it.



REPORT ON THE CLOSING SESSION
May 13, 1982

Chaired by Professor Donald D. Glower, dean
of OSU’s College of Engineering and director of
the Engineering Experiment Station, the closing
session offered individual session reports from the
following: Professor Ithiel de Sola Pool on “Com-
puters and Communications;” Professor Thomas
Sheridan on ‘“Robotics and Automated Produc-
tion Control; ‘“Professor Herman Weed on “Ad-
vanced Technology and Human Health”, and Pro-
fessor Bradley Richardson on the “Social Implica-
tions of Advanced Technology’’.

In his summary, Professor Ithiel de Sola Pool
commented upon the impact of microminiaturi-
zation’s effect on the declining cost of circuits
and the speed of processing. Novel communica-
tions services are being made possible, he said, by
solid state developments together with progress
in transmission by such means as satellites and
optical fibers. After briefly summarizing the
major presentations, he touched upon the emphasis
placed by the session’s discussants on the need for
computer literacy to meet the demands of advanced
technology, and the need for designing computer
information systems tailored to consumers’ desires
and needs.

Regarding Robotics and Automated Production
Controls, Professor Sherdian discussed the interre-
lationships of the three major presentations by
Professor Mori (who presented a philosophical
point of view); Mr. Rehfeldt (who provided the
contrasting perspective of American pragmatism),
and Mr. Brownstein (who looked at the good and
evil of technology from an historical viewpoint).
Professor Sheridan briefly touched upon the re-
marks of this session’s discussants: Professor
Rijnsdrop’s portrayal of the progression of techno-
logical culture; Professor van Cauwenberghe’s
pragmatic view of the use of robots; and Pro-
fessors Emori and Terano’s philosophical approach
to looking for a balanced solution. Robotics are
very fashionable now, Professor Sheridan said,
but what we are actually witnessing is a continual,
gradual evolution of automation.

Professor Herman Weed then summarized the

session on ‘‘Advanced Technology and Human
Health”, which looked at three broad areas: direct
application of technology in health care through
biomedical engineering; the social aspects of tech-
nology on world health indices, and the potential
of genetic engineering. The future seems to hold a
continued rise in the use of technology in health
care, he said, as well as a vast potential in genetic
engineering (Is it a chance to cure cancer, for
example); finally, he concluded an older popu-
lation will continue to demand more and better
means of prolonging and improving life. The
future of advanced technology and human health
are inextricably entwined.

The topic “Social Implications of Advanced
Technology’, was one that ran throughout the
symposium, not just this one session, said session
summarizer Professor Bradley Richardson. ‘“Peo-
ple are important” was a secondary theme that
touched each session, he remarked, adding that the
various sessions pointed up the differing timet-
ables of the advaned technology. Computers are
upon us, he said, but the timetable for genetic
engineering is a bit further from such complete
flowering — though interest is great and remarkable
strides are being made. Social acceptance of these
technologies will have to be solved, he stressed.

Professor Richardson noted that both the formal
and informal discussions focused on the need for
creative social policy, possibly by unions, govern-
ments and industry, to deal with the affects of
advanced technology.

He then briefly enumerated the topics not
covered by this year’s DISCOVERIES Symposim
and suggested them as possible topics for the
Future: (1) Is the technological revolution going to
be a strictly middle-calss phenomenon? (2) Will
the technological revolution create a larger gap
between developed and third world countries? (3)
Will societies have enough money to pay for large
— scale advanced technology? (4) How will the
various countries’ politics affect the momentum of
advanced technology?



The commentary portion of the closing session
offered thoughtful remarks from Harold Chestnut,
winner of the 1981 Honda Prize for Ecotechnology;

and Gunnar Hambraeus, winner of the 1980 Honda -

Prize and managing director of the Royal Swedish
Academy of Engineering Sciences.

Dr. Chestnut pointed out that technological
change affects people differently — it is exhila-
rating to those who create it but obviously threa-
tening to those who may suffer from it through
lost jobs and the like. The effects of present
technological advances are that the time for change
is shorter — changes .are more quickly apparent —
and the magnitude of change is greater, with
millions of people and billions of dollars involved.
Steps must be taken to cope with change, he said.
These include identifying the adverse effects —
especially the social costs, having workers partici-
pate in the changes, and providing education and
re-training to prepare people to adapt to and
benefit from the changes. He added that different
cultures will be affected differently. For example,
Japan’s stable society has made it easier because
workers needn’t fear loss of jobs.

The DISCOVERIES Symposium offered parti-
cipants a ‘“grand tour of the frontiers of tech-
nology, “Professor Hambraeus declared, but where
will all this lead? He pointed out that most of the
technological changes have occurred in this century
— many of them in our lifetimes. He added that he
was impressed by Dr. Sherwood Fawcett’s remarks
opening the symposium regarding the shame that
much of our knowledge is unused. Professor
Hambraeus then observed that the application of
knowledge is largely determined by market forces.
For example, if there is fear of a new technology —
nuclear power — the market vanishes. He concluded
that, well-used, the changes brought about by ad-
vancing technology will be beneficial to most
in the home and workplace. “But”, he cautioned,
“handling this change on the human being — in
all his fragility and splendor — must be handled
with care™.

The closing ceremony brought remarks from Dr.
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Edward Jennings and Ambassador Takeso Shimoda,
president of the Honda Foundation, on the value
of the symposium. President Jennings characteriz-
ed the symposim as “the essence of a university,
bringing together the best minds of the world.”
He offered sincere thanks to Mr. Honda, Mr.
Shimoda and the Honda Foundation for making
such an honor possible at Ohio State. Mr. Shimoda,
in turn, thanked President Jennings for hosting the
symposim and gave special thanks to Governor -
Rhodes for his interest and concern. Professor
Bradley Richardson was congratulated for putting
together such a splendid event.



