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NATIONAL ACADEMY OF ENGINEERING

The National Academy of Engineering was
established in December 1964. The Academy is
independent and autonomous in itg Organization
and election of members, and shares in the

poration to advise the federal government, upon
request, in all areas of science and engineering.

The National Academy of Engineering, aware of its respon-
sibilities to the government, the éngineering community, and
the nation as a whole, 1is pledged:

1. To provide means of assessing the constantly changing
needs of the nation and the technical Tesources that can and
should be applied to them; to sponsor Programs aimed at meeting

.these needs; and to éncourage such engineering research as may
be advisable in the national interest.

2. To explore means for promoting cooperation in engineer-
ing in the United States and abroad, with a view to securing con-
centration on problems significant to society and’encouraging
research and development aimed at meeting them.

3. To advise the Congress and the éxecutive branch of the
government, whenever called upon by any department Or agency
thereof, on matters of national import pertinent to engineering.

4, To cooperate with the National Academy of Sciences on
matters involving both science and engineering,

5. To. serve the nation in other Iespects in connection
with significant problems in engineering and technology.
I

6. To recognize in an appropriate manner ontstanding
contributions to the nation by leading engineers,
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PREFACE

On February 1, 1970 a consortium of Federal departments
at the initiative of the Department of Housing and Urban Dev-
elopment, and including the Departments of Transportation,
Commerce and Justice, and the Federal Communications Commis-
sion requested this Committee to study (1) the possibilities
for the better application of telecommunications technology
to current city functions in order to improve city living and
(2) the potential of such applications for stimulating favor-
able patterns of regional development.

In order to carry out a concentrated study of telecom-
munications for city problem alleviation, the Committee
formed a Panel on Urban Communications chaired by Dr. Peter
Goldmark. This Panel in turn was sub-divided into Subpanels
along the following city functional and other specialized
lines; Administration and Emergency Services; Communications
Systems for the City - Present and Future; Crime Prevention;
Education, Training, Recreation and Culture; Environment and
Health; Transportation; Urban Attitudes to Panel Program; and
The Cities of the Future. All of these Subpanels have tapped
a wealth of external talent in their fields of inguiry. The
fruits of their labor are nineteen potential city pilot pro-
ject suggestions with a significant telecommunications content
for the Committee's federal sponsors. Summaries of these
pilot project ideas are contained in Chapters III and IV be-
ginning on page 36 and page 164.

The work of the Committee has been so diverse that it
has not been possible for the entire Committee to. analyze the
proposals of all the subpanels and to seek a consensus.
Therefore, it was agreed that the recommendations made in
this report are those of the individual subpanels or task
forces as identified in each project description 1in Chapters
ITII and IV. ’

The sponsoring departments established an Interagency
Committee on Telecommunications (see page xiii) to work closely
with this Committee's urban study and for other purposes of
common concern. Subsequently the U. S. Postal Service joined
the Interagency Committee in support of the urban study effort.
Other Federal agencies which have been monitoring this activity
through observers on the Interagency Committee have included
the White House Office of Science and Technology, Office of
Telecommunications Policy, Department of Health, Education and
Welfare, Office of Economic Opportunity, and National Aeronau-
tics and Space Administration.

| Preﬁeding_ page blank




For the purposes of this study, telecommgnicaiigngoxgit_
initi ose y t-
ined ve broadly. The deflnlt}on prop . ‘
i:ganCchigd by the sponsors and incorporated in the contract
14

was s

"pelecommunications is any trgnimis§1onéseiigs;gﬁéds
i i signals, written 1lmag '
or reception of signs, . ¥ B e
i i nature by wire, radlo, '
or intelligence of any : : )
other electromagnetic systems including any intervening

. n
processing and storage.

Note that this definition includgs the use of computers,

i ing;
sensors, and transducers for any use in 51ggal Erogiisregﬁired.
transmission of information to a distant point is

Tt is recognized that many forms of technoligybiizvepgify
i may contrl '
nd, at the same time, other forms
Ei:gsiiadéertantly, to city problems'.l One appriacgoﬁzigeitgig
of "Technology for Urban Tmprovement" might bg o ne e s
the many problems of the city and then determine whabl ;S °s
of technology are needed to attack i?Ch of Egeﬁz zﬁg fielé A
dly based problem wou :
example of such a broa uld be e iy a team
i i 1d advantageously be : :
transportation which cou studied BY 2 sooial
1sti indivi drawn from many engin g
consisting of individuals . many eng e on amona, tat
isciplines. Such broad studlgs,_nee ing : On¢
géigziion of, such a multidisciplinary team, re%ulresicglgéﬂgm
of several years to organize ani carryoiggéioiz 3gially o
i c
term studies reach the report stage, ' Y e
i he best of circumstan ’

i is of the essence and, under th _ cances .
iégimmendations are difficult to bring to 1m91em§%tiﬁéon01ic;
believe that early gesults might be fzrigggmiggoit TEL%COMMUNI—

ted in the preface of our Augus ' s
gx%%gis FOR ENHANCED METROPOLITAN FUNCTION AND FORM were carxrli

out. This statement was:

£ i { ttee on Telecommunica-
"1t is the belief of the Committ : !
tions of the National Academy'of Englgiziéggigh:thiiiZEf
s of engineers with special competerl
gzgugield ofgimportance to city gungtlogigglzﬁguigaipgé{ate
i i i city
their expertise to an an§1y51s of ¢ iy e
i iscipli 1d involve analyses
to their discipline. This shou . > pro-
1 of plans for experilmen
problems and the proposa : e BE the
> wi tribute to advancing e
S o oit iy fte oiti Subsequently, the efforts
modern city and its 01Flzens. q comm&nications,
the several groups 1in such areas as
ziansportation, sanitation, construction, gzd s: ggrth,
may well be combined in the study of the ci %\a o iples
exanple of a complex organizatlgn to whlch"t e pr
of modern systems engineering might apply.
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The support by the government agencies of the study which
resulted in this report was based on the approach, quoted in
the preceding paragraph, of using a committee of specialists
on communications who are knowledgeable in their field, con-
versant with city problems, and willing to go to the cities
for further information. We did not wait for, nor could we
make for ourselves, broader, more time consuming, and more
expensive analyses which some critics have urged as desirable
of the wide spectrum of city needs and problems.

In order to gain first hand knowledge of city problems
the Committee requested a number of cities to list their needs
in areas where telecommunications technology might be of some
help. The Committee made a variety of cooperative arrangements
for an exchange of ideas with the following cities: Washington,
D.C.; New York City, N. Y.; Nashville, Tennessee; Chicago,
Illinois; Peoria, Illinois; Atlanta, Georgia, and Sunnyvale,
California. In New York City the Committee, with the close
cooperation of the Police Department, focused its attention
on the study of communications-electronics technology for
crime prevention. In Chicago the Committee worked in close
cooperation with the late Mr. George De Ment, Chairman,
Chicago Transit Authority, on the application of telecommunica-
tions toward improving a city's transportation system.

These cities, and many others contacted by the Committee,
have shown great enthusiasm for the goals of the Committee's
study and have given their active cooperation. The contacts
with the cities have repeatedly demonstrated their value to
the Committee in affording it an early insight into the cities'
real needs, subsequently providing a means of testing Committee
ideas for technology applications with experienced city officials.

City reactions to the pilot project suggestions have been
uniformly enthusiastic. The city representatives have noted
that they are being given an opportunity to imagine and plan
constructively for the future as opposed to "backing into it". ‘
They point to their inexperience in technology and welcome ’
technological help. They also urge that an understanding be
developed among the using public and among government officials
of what the pilot projects represent. Some of the more complex t
projects may require new innovative organizational approaches i
to bring them to fruition. Most of them would require initial
federal financial support because of the cities' stringent
financial situation. Various cities reveal differing priorities
for projects depending on their local needs. A summary of
available city reaction is located in Appendix C page 211.

The Committee desires to assist in any feasible way the
implementation of these concepts into ongoing pilot projects.

vii
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- SUMMARY AND RECOMMENDATIONS

Our cities have many problems in urgent need of solu-
tions. City governments have a requirement for closer
communications with their citizens and readier response to
citizen needs. City schools are less than satisfactory in
providing quality education to the nation's youth. Medical
care is inadequate for the cities' poorer and older citizens.
Individualized transportation is clogging the streets and
polluting the air. Public transportation is often inefficient
and unattractive to its users. Law enforcement agencies have
difficulty in coping with a growing crime rate.

The Committee believes that modern communications tech-
nology, thoughtfully applied, can help in relieving many of
these problems and in upgrading the level of city life.

This =onviction has been further confirmed as a result of

the Committee's in-depth study of city operations, and a
continuing exchange of ideas with officials in a cross-section
of U.S. cities. We would suggest that our efforts in tele-
communications might well be followed by, and combined with,
those of technologists in transportation, sanitation, energy,
utilities, construction, and other fields, in the study of

the city as a highly complex organization to which the
principles of modern systems engineering can be applied.
However, we believe that this initial effort to suggest
remedial telecommunications applications to alleviate city
problems should not be delayed while waiting for a broader
look at the analysis of city requirements, as some have sug-
gested. Time is too valuable an ingredient in the alleviation
of city problems to be expended while we probe for a more sys-
tematic approach. An attack on city problems must be made now.

Evolutionary Communications Concepts

Present city communications systems —-- telephone, radio
(including mobile), television and broadband cable networks --
each has unique characteristics and functions to support
important parts of the total city environment. Each of these
systems has untapped potential for serving the cities' grow-
ing needs. These systems can serve as basic building blocks
for an increased spectrum of both basic and innovative city
services.

In the evolutionary development of practical and eco-
nomically viable non-mobile city communications systems over
the foreseeable future, we can visualize conceptually four
types of basic networks: ;

e e
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1. The developing telephone network which can .
transmit pictures, voice, and written materials
between two points.

2. A network based on existing cable television sys-
tems which can distribute information from central
facilities to offices and homes. It could have a
capacity equivalent to as many as 30 TV channels _
and a limited callback capacity for polling or making
requests.

3. A third network could involve a broadband commu-
nications highway carrying up to 30 equivalent TV
channels in both directions, interconnecting the
major public institutions and large commercial
enterprises of the city.

4. A multi-purpose city sensing network could collgct
data on such items as weather, pollution, traffic,
vehicle location, and power status.

The various pilot projects suggested by the Committee
would economically and efficiently make use of one or another
of these evolutionary networks. :

The full potential of the combined city communica?ions
networks can best be realized in the modeling of a rgglonal
development project as described in Chapter IV of this study,
or in the new communities being developed throughout the
country.

Pilot Project Suggestions

The Committee suggests the following pilot projects
which have a significant telecommunications content:

Citizen-Government Interaction

Design and demonstrate a model Community Information
Center, serviced with modern video, facsimile, and Fe}ephone
systems, to provide improved city services to the citizen.

Education
Explore the effectiveness of various formg of two-way
instructional television in improving the quality and dis-

tribution of educational services among the urban population.

Demonstrate the provision of community information

o R
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retrieval services to the school and home. over cable tele-
vision with limited subscriber response capacity and inter-
active terminals.

Demonstrate the effectiveness of advanced computer-
assisted instruction in developing reading and mathematics
skills at the grade school level and explore the potential
for distribution of CAI services over cable television with
limited subscriber feedback capacity.

Health

Examine the useful medical services which can be pro-
vided by a variety of available communications systems
(radio, video, facsimile, or data transmission).

Establish and operate on a trial basis a telemedicine

communications system between a central hospital and several
satellite clinics.

Demonstrate methods for extending the ability of phy-
sicians to provide nurcsing home care through more effective

utilization of modern communications and paramedical personnel.

Pollution

Develop and test the operation of rugged and reliable

:long path sensing devices for remote air pollution monitor-

ing.

Transportation

Design and operate on a trial basis a fully automated
transit user information system.

Develop and demcnstrate an automobile - mass transit
interchange station, including facilities for automated
parking, electronic fare collection, pedestrian guidance,
and instantaneous transit information.

Study the potential for reducing city travel through
the availability of modern communications.

Crime Prevention and Emergency Serviges

Implement a 24-hour television surveillance system
to help protect citizens from crime on city streets. Inte-
grate several communications techniques into a security
system for housing projects and public institutions.

IS e
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Develop and test in one or more cities a system to
automatically locate the origin of incoming emergency calls
to a city's emergency operation center, in order to reduce
" response time and make it practical to implement a single
emergency number such as 911.

Develop a model Municipal Command Center supplied with
currently available electronic communications equipment to
enable responsible city officials to plan effectively for,
and respond to, city emergencies.

General

Establish and periodically update technological stan-
dards for cable TV franchises. Publish an authoritative
broadband communications systems handbook, incorporating
these standards. Advise, on request, public authorities who
have franchising responsibilities.

Study the operational needs of potential city users
(e.g., police, taxis, trucks, ambulances and other emergency
vehicles) for an automatic vehicle monitoring system.

Conduct necessary research on urban radio propagation
characteristics to establish a data bank useful to designers
of city communications systems.

Special Recommendations

Support the increased participation of minority groups
in the legal and other professional aspects of the communica-
tions field.

Encourage the development of projects in support of
low-cost local programming of noncommercial cable and over-
the-air television channels.

The Cities of the Future

The Committee has focused on the problems which have
developed within our cities today and has sought the means to
alleviate these problems. We maintain that many of the cities'
problems are caused by high density living conditions in an
era of increasingly rapid change. Communications technology,
imaginatively applied, could offset the trend in which the
vast majority of Americans today, and more in the future, live
on a small percentage of the available land.

We suggest an exploratory program to examine how broad-
band communications technology could be applied to business,

.
“
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government, education, health care, and entertainment to
stimulate the development of existing small communities, or
new communities, in rural areas. As a result, people would
have a viable option of settling in either urban or rural
America.
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CHAPTER I

THE CITY: A PROBLEMS AND OPPORTUNITIES

What is a city? For some, it is where the action is.
For others, it's where the jobs are. For all, it is a
tight, complex mass of humanity.

Under closer scrutiny, a city has its multitude of
individuals somehow making the difficult decisions between
a desire for identity and the absolute necessity to accom-
modate to the organization and discipline reguired for
coexistence in close living conditions. The challenge in
urban planning is no longer how to make cities larger, but
rather how to make them more livable and efficient in per-
forming the functions useful to their inhabitants.

Arnold Toynbee is not alone in observing that:

The closed city converging on a center point

is no longer a workable configuration even for

a single city now that it has been mechanized

and is comnsequently expanding.*

Whatever solution is developed, according to Toynbee,
it must be one in which the social setting for the inhabi-
tants is on "no larger a scale than that of a rural vil-
lage." 1Idealistic thinking? Probably ~- if we continue
to look upon cities as simply the consequences of the past,
plus technology.

But the time has come for man to set social goals first
and then challenge technology to get him there. We have the
opportunity based on technology to develop new objectives
for a better life in both the urban and rural environments.
We can challenge technology to "repair" some of the conse-
quences of the urbanization trend that accelerated in the
industrial revolution. We can work to improve life in
cities that already exist and we can plan ahead to avoid
the existing city problems in our cities of the future.

In examining the challenge of existing cities we are
inclined to start with a conceptual view similar to that of

*Toynbee, Arnold, Cities on the Move, Oxford University
Press, 1970.
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Lewis Mumford*, who describes the modern city as primarily
a machine for storing and processing information. One
could dispute the simplicity of this view as it ignores

the physical aspects of trading - at least as we now know them.

But the thrust of his observation certainly merits considera-
tion in relation to the challenge of the cities, and will be
developed further in this report.

As a first step in seeking effective application of
telecommunications technology to our urban environment, we
have sought a better definition of urban problems and needs.
Many cities have been examined partially and a few in detail.
An immediate observation is that many cities function under
similar conditions. Their shortcomings and strengths often
display a common thread. However, their problems have not
been brought into sharp focus. The urban environment is too
complex, unbounded and dynamic for that. No simple under-
standing of urban dynamics is likely to be accurate and no
quick technological panacea is likely to be effective.

With this understanding that city problems are inter-
related, and that sincere men may disagree on what are symp-
toms and what are root causes, we suggest that some helpful
solutions may be available through thoughtful modeling and
experimentation. We have attempted to categorize and diag-
nose problems and opportunities in our cities, together with
technology-based possibilities for improving city life. 1In
the following paragraphs, areas of critical importance to the
city are discussed. We believe that the suggestions for urban
communications improvements can be steps toward a more livable
city environment. At the same time we recognize that time
limitations will prevent an exhaustive examination of all the
possibilities for the application of telecommunications tech-
nology to city problems.

Citizen-Government Interaction

Municipal government is mainly involved in the delivery
of basic services to its citizens. However, there are sur-
prisingly few effective channels of communication between the
local officials and the community at large. Readily obtain-
able citizen reaction to city government is an important re-
quirement for quality service and yet opinion surveys are
usually difficult and costly, if not totally impossible. The
one-way characteristic of the newspaper and broadcast media

*Mumford, Lewls, The City in History, Harcourt, Brace and
World, 1961.
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allow only for minimal citizen participation in decision
making.

From the citizen's point of view channels for any
communication with city government often involve barriers
of frustration. For service requests, information, or
emergency aid the citizen is often faced with delayed and/
or inadeguate response, or, too often with what he considers
no response at all.

There is great need for techniques of closing the gap
between the local government and the community for the pur-
poses of stimulating citizen participation and effectively
bringing municipal services to the public.

Education

For some the city means educational opportunity. In
or near large cities are many of our prestigious colleges
and universities, our experts, writers, and artists, our
publishers and editors, our museums, libraries, galleries
and theaters. Those who want to learn or teach most often
come to the city to exchange ideas and to gather and dis-
seminate information.

In contrast, the fommon public schools in the central
city have become increasingly less capable of fulfilling
their mission as evidenced by existing statistics on serious
absenteeism and other problems. TIllustration: in New York
City, 50% are absent from class every day, and 25% drop out
before completion of the 12th grade. The shortcomings of
the urban educational process have been well documented both
by newspapers and educators. To compound the problem, edu-
cational costs are rising at a rate such that administrators
cannot finance building costs and teacher salaries, not to
mention experimentation with new approaches which differ from
conventional classroom instruction.

The goals of any program for improved urban education
should include increasing the attractiveness, relevance, and
availability of service to the educationally deprived, and
making education more available to all people. Vast oppor-
tunities for communications technology in upgrading the
nation's educational opportunities lie with the computer,
two-way cable television, and, perhaps more importantly, the
willingness and capacity of teachers to make them work.

&7 s
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Health

The major problems in providing adequate and quality
medical care -- whether to urban or rural areas -~ are
(1) the limited number of practicing doctors, (2) their
uneven geographical distribution, and (3) the suboptimal
utilization of available physicians' time.

The scarcity of physicians is most obvious in rural
areas where it is not unusual to find moderate sized com-
munities which cannot attract even a single doctor. The
uneven distribution of physicians is most apparent in those
urban areas where large segments of the population, particu-
larly those in poor sections, are served by a few overworked
practitioners, while nearby extensive medical centers attract
large numbers of physicians.

It is widely accepted that in order to improve the
quality and availability of medical care for all citizens,
new distribution strategies must evolve. Such systems of
medical care should significantly extend the services of
individual physicians, both geographically and in terms of
the number of patients each can adequately serve. It is
also generally agreed that one key to success in such sys-
tems lies in the more effective use of physician assistants
and other paramedical workers. Technology, particularly
telecommunications and data processing innovatively applied,
can play an important role in providing improved medical
care throughout the country.

Pollution

The effects on environmental pollution are of ever in-
creasing concern to our citizens, particularly those who
live in metropolitan areas. Individualized transportation
using the internal combustion engine is the number one
offender. Recent national, state and local legislation has
taken some initial steps toward the control of pollution,
but their effectiveness depends to a large extent on the
development of systems which can detect and collect infor-
mation on the presence and amount of dangerous pollutants.
The development of these systems is not constrained by cur-
rently available techniques of data transfer and processing.
Rather, the problems are how to determine the presence of
pollutants, the gqualitative and quantitative pollutant infor-
mation needs of the system users, and finally, the develop-
ment of rugged, reliable, low cost pollution sensing devices.
Work is ongoing to solve these problems, but much more is
needed, particularly in the development of efficient sensors.
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Transportation

Transportation of people, goods and services is
manifestly complex when quantified as to high volume,
density, queuing, transfer and diversity of end points.
The cities of the Nation, now faced with the urgent need
to establish priorities between essential systems and
those merely convenient, need to determine techniques
which favor non-congestive services.

Opportunities for improved transportation exist par-
tially in upgrading traffic control. However, it is the
greater use of mass transit which will do most to alleviate
the problem. The existing applications of telecommunica-
tions to the operation of rapid transit, bus routes, and
highway traffic have provided improvement, but there have
been an inadequate number of innovations. Block signals,
switch towers, and wayside telephones aid rapid transit
systems; point supervisors, terminal telephones, and pres-
sure from the riding public, maintain a degree of service
regularity on bus routes; pavement markings, signs, and
signal lights control the flow of 105 million motor vehicles.
New applications of available communications/electronics
technology are needed to improve mass transit systems (and
so make them more attractive), reduce travel times, and
alleviate the loss of life and property caused by auto-
mobile accidents. Improvements could be made with better
citizen access to transit information, improved transit
scheduling techniques, and the development of efficient and
attractive transportation transfer facilities where those
who start their trips in automobiles can easily park and
transfer to mass transit systems.

Crime Prevention and Emergency Services

Local officials responsible for serving the community
under emergency conditions are at the focal point of urban
problems. Crime, civil disorder, and a whole range of
crisis situations, place extraordinary requirements on city
government. Crime and the fear of crime has been a major
factor in the steady exodus of business industry, and the
more affiuvent families from the central city to the suburbs.
The control of crime and alleviation of fear of potential
crime have become major tasks for public safety officials.

Law enforcement officials point to the need for spe-
cially designed tools to fight particular crime problems.
The control of street, public housing, and school crimes
and acts of violence might benefit from systems including
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low light level television surveillance and personal alarm
devices permitting an individual to notify authorities
quickly and directly in cases of need.

Often municipal governments have approached the
problem of emergency services in the form of‘indiv;dual
operations. Thus the police, ambulance service, fire
departments, sheriffs, emergency road services, anq hos-
pitals operate autonomously and are not well coordlpated
with one another. There exists an opportunity for increas-
ing effectiveness and efficiency and cutting costs through
integrated emergency response systems. Sgch concepts as
emergency operating centers utilizing a single short apd
readily remembered telephone call number (e.g., 911)‘w1?h.
an automatic location identification feature, hold signifi-
cant potential.

Random telecommunications have thus far been invalu-
able to man in storing and processing the information of
the modern city. For the future, a well-integrated system
of city telecommunications, designed to alleviate the road-
blocks to information exchange under both emergency and
normal operating conditions, is required for urban improve-
ment. When these communications improvements are made on a
planned and systematic basis, they can be cost effective in
terms of the benefits gained.

e g e - et e
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CHAPTER II

THE ROLE OF COMMUNICATIONS

Current Status of City Communication Systems

There are many telecommunications systems ope;at%ng in
every urban area. These systems range from the ubiquitous
telephone to the newer cable systems, an@ from Fhe pervasive
radio and television networks to the mpblle radio. Each has
unique characteristics and functions Fnat serve to support
critical parts of the total grban env;rgnment. None has fully
tapped its potential in serving the'01?1zen. This report
addresses both the unique characteristics and the potential
of the telecommunications systems.

To establish a reference point this chapter reviews
some of the major telecommunication systems 1in existence in
almost every urban area. The remainder of the report employs
these concepts as basic building blocks and goes on to suggest
modifications and hybrids in an attempt to provide a full spec-
trum of both basic and innovative uses.

Telephone

The major vehicle for personal commgn%cation ig the tele-
phone. The telegram has a steadily decllnlpg role in personal
communication, with many of its former services now being
taken over by telephone, Telex, and TWX. Telephone.conversa—
tions are now a major substitute for first class mail. The
thirty largest urban centers of the United States contain
over 37 million telephones, one-third of all the telephones
in the country. Approximately 65% of these are for residen-
tial use, the rest are for business, government and others.
The usage is high -- the five millicn telephones connected to
the common carrier network in New York City alone genera?e
more than thirty million calls each business'day. The acces-
sibility is high -- over 90% of all residences in the country
contain at least one telephone.

What are the essential limitations of the telgphone net-
work? Since it is still evolving, currgn? limitations do not.
necessarily measure its future applicability. However, certain
fundamental considerations should prevail. The telephone net-
work is engineered to optimize selective, two-way, private ‘
user-to-user communications. Hence it is less sultaplg to the
broadcast mode: radio, TV broadcasting, or CATV. Slmllgrly,
simultaneous data gathering at one point from many locations,
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e.g. voting, although not impossible, does appear costly using
a telephone network. It is a tightly coupled network and it

is capital intensive; the undepreciated telephone plant in the
country totals $60 billion. We can conclude that on a nation-
wide scale any fundamental change will occur on an evolutionary
rather than a revolutionary basis.

Video-Phone

This evolutionary trend is illustrated by the current
status of the video-phone. It was designed for face-to-face
communications, although it can also provide a visual display
from a computer. Since July 1970, it has been offered as a
tariffed item in downtown Pittsburgh and will be offered in
several other cities in 1971. TIts growth is expected to be
gradual, although the impact of alternative use of the facil-
ities for high speed data communication is yet to be determined.
However, at a monthly cost to the user for video-phone service
that is comparable to the yearly cost for telephone, 1t is felt
that the overall impact of video-phone on urban communications
would probably be small for some years to come. As the cost
picture changes, so may this conclusion.

Telephone Data Networks

The business community has pioneered the use of the tele-
phone network, including leased lines, for the transmission
of all forms of data. It is most likely to continue to do so

.through the foreseeable future without requiring any external

incentives. Heavy users of data communication will undoubtedly
rely on dedicated end-to-end digital transmission systems.
However, it seems evident that many public services such as
health, law enforcement, and city administration have not yet
organized to take full advantage of what is currently avail-
able. Consequently the Subpanel® has placed considerable
emphasis on the desirability of urban public services organiz-
ing to optimize the use of available modes of communication.
The flexibility is high -- virtually all data that is elec-
trically communicated flows over the common user network or
over leased lines that are physically integrated with the net-
work. Here the variations seem inexhaustible: they range g
through keyboard to keyboard operation, card to tape, tape to i
tape, low or high speed facsimile, electrocardiogram trans-
mission, human to computer via keyboards or Digital-Inquiry-
Voice (or Video) Answerback. The users' problem is frequently s
that of organizing to make the most economical and effective
use of available facilities and of devising economical terminal
equipment.

*Subpanel on Communications Systems for the City: Present and
Future
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Mobile Radio

The major allocation of channels for use by designated
categories of mobile, portable, and paging radio communica-
tions services, was established by the FCC after extended
hearings held in cooperation with the industry-oriented
Radio Technical Planning Board. For the mobile and portable
radio communications services, blocks of channels were assigned
in the four bands, 30 MHz, 150 MHz, 450 MHz and more recently
the 900 MHz region. Specific radio service categories include
the public safety, land transportation, and industrial and
domestic public land mobile. Since the formal allocation of
the channels there has been a substantial steady proliferation
of mobile radio telephone systems operating in all categories.
Primarily, these two-way voice communications systems use
push-to-talk, and release-to-listen operation to make unneces-
sary the elaborate filtering and frequency separation between
mobile and base station carriers ordinarily required for duplex
operation. An exception is the improvement brought about by
use of full duplex, automatic channel selection and dial opera-
tion by the common carriers. Over the past 25 years of opera-
tion and growth of the mobile radio systems there has been
important steady progress in the introduction of design refine-
ments to control the transmission and reception of spurious
signals, and to reduce the susceptibility of the systems to
adjacent channel interference and interference by intermodula-
tion and saturation effects. Perhaps the major change over
the past few years has been the increasing use of solid state
components and integrated circuits in both the base station
and the mobile equipments, and the investigation of the poten-
tial of the newly assigned 900 MHz region. Appendix B deals
with additional mobile radio technical considerations.

Radio and Television Broadcasting

The Commercial Service

Practically our entire population has "instant" exposure
to the news of the day and the trends of tomorrow. There are
more radios than people in this country and 95 percent of our
60 million homes have their television sets tuned in on an
average of five hours and 45 minutes a day.

Broadcasting facilities increase each year. As of
March 25, 1971, there were operating in the United States
4,328 commercial AM radio stations and 2,205 commercial FM
stations. Construction permits were outstanding for 87 AM
and 271 FM stations. applications for new AM stations totalled
225, with 331 for FM stations.
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_On March 25, there were 503 VHF and 181 UHF television
s?atlons, with 11 VHF and 99 UHF permittees not yet on the
ailr and 62 (37 VHF, 25 UHF) applications pending for new
commercial stations.

The vast television viewing audience continues to grow
sgbstantially each year for all segments of the day's program-
ming. Findings by Statistical Research, Inc., published in
Broadcasting Magazine on February 1, 1971, showed that in
November 1970 sets were on in 36,893,000 homes (60% of all
tglevision homes) during Monday through Sunday prime time,
with 55,070,000 adult viewers. Adults are 18 years old or
over for these statistical purposes.

Monday through Friday late news turned on 24,419,000
sets, with 36,812,000 adult viewers. All other segments of
the day's scheduling showed substantial millions of sets
turned on and millions of adults viewing the programming.

There are other broadcast services which are often over-
looked, such as FM subcarrier transmission of background
music and announcements in stores and offices. There are
also stock quotation services, facsimile transmission and
numerous teletype applications.

Additional services have been proposed for public
sgfety. These include transmission of tornado alerts, traf-
fic warning and rerouting information to drivers, etc. They
may employ standard broadcast channels.

. Currently, the National Bureau of Standards is consid-
ering another use of television broadcasting called the
"vertical-interval period" to transmit exact time signals
and gtandard frequency tones in piggyback fashion. The
vertical-interval period is that time span between the end
of zne television picture frame and the beginning of the
next.

O?her uses of the vertical-interval period for data
transmission are being studied to provide extra use of the
broadcast spectrum without interfering with existing services.
These include communications links to affiliated network
stations, the transfer of daily program logs, and news wire
distribution.

Among recent experiments conducted where newspapers and
other information services were delivered over the broadcast
spectrum was one authorized by the FCC in March 1971 which
involved the transmission of an entire newspaper page using
an FM subsidiary carrier.
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Since 1965, United States commercial satellites have
been relaying television and radio broadcasts together with
telephone calls, telegraph messages, facsimile and computer
data across the Atlantic, Pacific, and Indian Oceans. It
is interesting that a single satellite can handle almost as
many circuits as are now available for telephone and telegraph
transmissions from the United States to the rest of the world
by undersea cable and high-frequency radio. For example,
Intelsat IV, launched this year, provides 6,000 telephone
circuits, the equivalent of 6 television channels.

Satellites will greatly enlarge the ability of the net-
works to serve their affiliated stations, particularly with
news and public affairs broadcasts and special events. Addi-
tionally, satellites will greatly augment the usefulness of
networks in national emergencies and for civil defense.

Countries other than the United States are making plans
to use satellites for broadcasting purposes. By 1972, Canada
expects to have a satellite system in operation which will
beam television and other communication services. A satellite
operating 22,300 miles above the Indian Ocean will beam educa-
tional television programs to relatively inexpensive receiving
stations in 5,000 villages in India by 1975, at least a
beginning for India's 560,000 villages. Japan, Australia,
Brazil, and Pakistan are also planning satellites. In Europe,
several organizations are studying the possibility of regional
European satellite systems for broadcasting purposes. Clearly,
the use of satellites for commercial broadcasting purposes
opens up interesting possibilities, although their impact may
be greatest in countries where existing communications networks
are less highly developed than in the United States.

Public Broadcasting

Few realize that it is over 51 years since educational
radio was first broadcast out of WHA, Madison, Wisconsin and
36 years ago, Professor H. L. Eubank of Wisconsin testified
before Congress on the matter of reserving AM channels for
educational broadcasting. At the time, Professor Eubank was
speaking for a group of Mid-Western State Universities which
was later to become the nucleus of what is now The National
Association of Educational Broadcasters. Today, there are
457 public radio stations in the United States: 25 AM and
432 FM. ©No accurate audience figures are available for the
educational/public radio system. It is estimated the signals
of the 457 stations reach 75% of the population.

17

The first modern educational television station, KUHT,
began operating in Houston, Texas in 1953. Since that time
the growth of educational or public television has been con-
stant, with 194 stations (85 VHF and 109 UHF) on the air by
Fhe end of 1970. An educational/public television station
is located in every state except Alaska, Montana, and Wyoming,
and the total group of television stations now serves 74% of
the American people. Research indicates some 33 million
people view public television each week.*

. The record of the development of educational broadcast-
ing, now generally known as public broadcasting, is impressive.
Educational/public broadcasting entered a period of growth in
1867 when the Congress established the Corporation for Public
Broadcasting and handed that organization a mandate to create

a renaissance in public communications.** The assignment was
not an easy one.

Spgcifically, the Corporation for Public Broadcasting
was assigned by Congress the tasks of:

a) Facilitating the full development of educational
broadcasting in which programs of high quality
are made available to noncommercial educational
television and radio broadcast stations;

b) Assisting in the establishment and the develop-
ment of one or more systems of interconnection
to be used for the distribution of educational
television or radio programs;

c) Assisting in the establishment and development
of one or more systems of noncommercial educa-
tional television or radio broadcast stations
throughout the United States; and

d) Carrying out its purposes and functions and
engaging in its activities in ways that will most
effectively assure the maximum freedom of the non-
commercial educational television or radio broad-
cast systems and local stations from interference
with or control of program content or other
activities.

*Source: Louls Harris and Associates.

**pPublic Law 90-~129, 90th Congress, S.1160, November 7, 1967.
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Today, the stations of public broadcasting are linked
together nationally by two organizations:

1) The Public Broadcasting Service (Television)

2) National Public Radio (Radio)

The main responsibility of these organizations is to dis-
tribute programs which have been produced by stations and by
other sources to television and radio stations in the develop-

ing national PBS and NPR Networks.

The 194 public television stations are licensed and
operated by various entities:

a) State or municipal authorities 43
b) School systems 22
c) State boards of education 17

d) Nonprofit community corporations 53
e) DUniversities 59

The 457 public radio stations are licensed to the same
types of organizations as public television stations, but a
high percentage broadcast limited schedules on limited power.
To insure the effectiveness of its assistance, the CPB estab-
lished gqualifying standards for public radio stations. At
the present time, ninety-two stations qualify under these
standards as stations providing full service. These stations
are located in 32 states, the District of Columbia, and
Puerto Rico.

The most critical problem facing public television and
radio today is funding and budget appropriations. The Carnegie
Corporation in its 1967 report "A Program for Action" identified
the need for an institution to guide public broadcasting free
of political interference. The report also suggested $270
million would be required annually to provide the country with
a sound noncommercial broadcasting service. Of this $270
million, $104 million would be funded by the then proposed
Corporation for Public Broadcasting and the remainder by states,
cities, and private sources.

The resolution of the financial problem is probably the
single most important task for public broadcasting today. It
is evident that the CPB requires substantial funds to fulfill
its obligations to the public. Until a permanent system is

M- e e b i Y SR € R

19

established to finance public broadcasting the full benefits
of long range planning will not be realized. The prognosis
for the near future is an optimistic one. Construction of
the two new national networks is progressing at a rapid pace.
Programs are being produced and successes have already been
achieved. When long range funding becomes a reality, the
Corporation for Public Broadcasting will have all the tools
necessary to create a national broadcasting service.

Broadband Cable Networks

Within the past 20 years, a new communications medium
has dgveloped in the United States that will have a far-
reaching impact on the social and economic structure of our
society. Tt has been called by several names, starting out
as Community Antenna Television (CATV), then Cable Television,
and today some persons are beginning to use the words Broad-
band Communications Networks (BCN). Each name relates to a

stage in the development of the industry: Beginning - Present
= Future.

A. CATV - Community Antenna Television - Beginning

CATV had its beginnings 22 years ago (1949) when there
were very few television stations. Several television repair-
men, Who also sold sets, determined that if they could bring
television signals into their localities or supply better

signals, they could sell more sets, have more service business,

and incidentally make a profit selling the imported or improved
signals. The few TV station signals available at that time
were limited by distance and/or physical obstacles, such as
hills, from reaching many communities in the United States.

These early CATV system operators, by building a high
tower on a hill and using directional antennas with amplifiers,
and then running cable with additional amplifiers from the
tower to the community, distributed the television signal in
much the same manner that telephone service is distributed to
the home. There is one important difference. The telephone
service is a switched service on a person-to-person basis.

The QATV signals, on the other hand, are a one-way type of
service, available to all persons connected to the CATV cable.
This important distinction had no particular significance at
that time; however, as CATV systems developed, it began to

take on considerable importance. By 1952, 3 years later, the
number of operating systems had increased to 70 serving 14,000
subscribers, and the business was attracting the small business
entrepreneur.
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CATV, during the early years of its development, was 1
primarily a so-called "Mom and Pop" operation, characterized | cycles per second (narrow band) and is a switched system for
by local ownership and operation of individual systems, most connecting any two subscribers together. CATV service has
of which were located in smaller communities. These systems a frequency bandwidth of 300 million cycles per second (broad
had a capacity of one to five telsvision signals. The equip- band) with the possibility for limited return communications.
ment for these early systems was primitive -- many systems However, the limited return communication, in the absence of
being constructed with home-built electronics. By 1961, the a complex switching system, is generally to a single collec-
number of systems had grown to 700, and the number of connected tion point, or "head-end," serving perhaps several thousand
subscribers to 750,000. From 1951, this represented an annual customers. It is characteristic of this system that all sub-
growth rate of 29 percent for systems and 55 percent for sub- scribers have available at all times the broad band of com~
scribers. munications so that signal selection is accomplished with a
switch in the TV receiver.
The Federal Communications Commission originally considered
CATV to be a local phenomenon, and thus not a part of inter- Through technical developments in the last two years,
state commerce. In April 1959, the FCC stated that it lacked it is now practical and economically sound to furnish 20 or
regulatory authority over CATV. Local communities, on the more television channels to each connection. This capacity
other hand, from the very beginning, exercised their franchising § . is already built into most systems constructed since 1970.
authority over CATV systems and, in most cases, exacted fees -- |
usually a percentage of the gross revenues -- for the CATV With the limited two-way feature added to a CATV system,
systems' use of the public right of way. The reason for the and by use of a centrally located digital computer, the fol-
beginnings of CATV and its early growth was simply the demand lowing services could be demonstrable within the next twelve
of the public for television signals in isolated areas. CATV months. (How fast these services will be added to the CATV
served this need by bringing in television signals which were ‘ systems now in operation and under construction depends on
not available in any other way at that time. the demands of the marketplace and the ability of manufac-
: turers to produce economically the components in sufficient
_ The broadcasting industry originally supported CATV, seeing quantities.)
1t as a way to extend broadcast coverage. Telephone companies
were involved with CATV from its inception because the cables 1) Give the subscriber the right to select any one
used in distributing the signals were attached to their poles. of twelve or more free television channels as the
Some set up CATV systems inside and outside of their operating . demand develops, including local TV broadcast
territories, and others, including the Bell System, partici- stations, distant TV broadcast signals such as
pated in the construction and subsequent lease-back of systems ‘ are permitted by the FCC and copyright regulations,
to system operators. Appendix A provides a chronological listing locally originated nonbroadcast programming, and
of major changes in cable television from the early 1960's to possibly nationally distributed cable programming
the present. via domestic satellite systems. Sufficient band-
, width exists to provide for cultural, educational,
B. Broadband Communications Networks (BCN) - Future ethnically oriented, and religious channels, as
well as entertainment.
The growth of cable communications has resulted from the
demands of the public -- first just for the signals which they ‘ 2) Provide restricted channels that would be available
could not receive, and later for the improved service and only to an authorized group such as doctors, law-
increasing diversity of service that CATV offers. Because of } vers, public administrators, etc.
this demand, entrepreneurial business interests have been
attracted to the industry by its large growth potential and 3) Provide the means to order merchandise or services
the opportunity for high profits and long term capital gains. from product demonstrations or offerings on avail-
able television channels, or by suitable product
As the industry goes into the 70's, a basic characteristic ' identification supplied from other sources such as
of CATV versus telephone service becomes apparent and also ' catalogues, direct mail, or advertising media.
shows that the two do not really compete. Telephone service :
into the home essentially has a frequency bandwidth of 3500 N 4) Permit viewer participation in public preference
- , polling, with optional means for protecting the
oy identity of the responder.
#
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5) Provide warning of fire, medical, or intrusion emer-
gencies in the home. This information could be
screened, or forwarded directly to the municipal
emergency service authorities.

6) Provide educational channels with a student response
capacity.

7) Provide statistical data relating to television view-
ing preferences.

8) Provide turn-on service in the home for %ights, heat,
warning systems, or other auxiliary terminal equip-
ment.

9) Provide readings of the various meters used for elec-
tricity, gas, and water, send the reading directly
into the public utility computer, and return the com-
puted monthly billing to the user.

10) Provide facsimile page-type or stripjtype hardcopy
or electronic readouts in the subscriber's home for
messages or statements.

11) Provide means for capturing and storing for continuous
display single pictures from a shared television chan-
nel (the frame grabber) as an efficient and convenient
means of delivering "still" picture or slide informa-
tion to the home.

12) Provide channels on a lease or free basis for use in
programming by independent persons or agencies. Legal
problems relating to carrier liability will have to
be solved prior to extensive use of this service.

13) Provide access to premium programming with color and
resolution capacities superior to broadcast.standards,
using specialized home terminal viewing equipment.

There are many other functions which this new service will
be able to perform. The feasiblity of the technology has been
demonstrated, and, considerin¢ the present state of development
and activity in this field, it is expected that hardware will
be available in quantity within two years. Appendix A deals
with the technology of present cable television systems and
their potential evolution into Broadband Communications Net~-
works (BCN's).

By 1972, most systems under construction will have a capa-
city of 20 or more channels, and will have limited two-way
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service. Implementation of that service should be well under
way by 1973, and by 1973 all the services discussed above are
expected to be available if the market requires them. This
is, of course, a big "if." Limited two-way cable transmission
service, including terminal and head-end modifications, will
require an incremental capital investment by the cable opera-
tor of 50% to 100% more than his present one-way service.

This investment is expected to be recovered by retaining, or
possibly decreasing, the basic charge now established for
present services, and by making additional charges to the sub-
scribers who use optional services.

From a sociological viewpoint, the cable television sys-
tem with limited two-way capacity will have significant impact.
The system provides the means for large-scale educational pro-
jects to all segments of the population. It also provides for
programs allowing local groups to express themselves to their
own area, to the region, or the nation at large. This service
offers great promise for better understanding and communica-
tion among and between the diverse opinions extant in our
society. Careful regulation will be required to assure that
access to this new broadband communications network is avail-
able to all segments of our society.

At this point it is important to note a rather different
concept for the development of broadband cable systems. Con-
ventional CATV has evolved as a tree-type network in which
all signals are delivered to all subscribers, with channel
selection accomplished by a switch in the subscriber's tele-
vision set. Another approach to cable distribution would use
a8 hub-type switched network. Each subscriber would require
an individual conducting path from a central switching point
to his home. (Recent developments include low-cost unshielded
multipair cables which provide transmission up to 15 MHz and
switching equipment to go with them.) Subscribers receive
only one video channel at any given time and can select this
channel by means of built-in return communications to the
switching center. An important feature of this concept is
its inherent two-way capacity. With most of these systems,
signals can originate at any subscriber location and be routed
within the network without the constraints of sharing upstream
channels. An important limitation of this concept is that each
terminal (TV set) requires a separate cable from the switching
center. Therefore, if a second TV set is to be used in a sub-
scriber's home, a second cable path would be necessary.

Interactive Home Terminals

During the 1970's, advances in electronic technology in
the areas of integrated circuits, displays, communications,
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and magnetic recording technology will make technically pos-
sible economic interactive home terminals. The potential
exists to provide the neighborhood information center or the
home with the capability for accessing a vast amount of in-
formation from computer stored files or library-like sources.

There are many possible alternatives for technolagy and
function in interactive terminals. One of the simplest ter-
minals is the touchtone telephone which is coupled to a com-
puter system with voice answer-back feature. Beyond this
there are combinations of keyboards, light pens, printers,
TV (black and white or color) and plasma panel displays, and
electronic logic and storage which can provide a wide range
of services at the terminal. Industry is developing this
technology.

In general, function will be related to cost, with simple
alpha-numeric type displays costing less than those for graphics
or telvision type presentation.

A possible version of the interactive home terminal might
take advantage of the television set and telephone which are
already present in most homes and interconnect them with an
acoustically coupled storage-display control device. Messages
from the user to the computer would be entered by way of the
telephone handset (touchtone or dial). Data from the computer
files would be received via the acoustic coupler, stored, and
converted to the proper format for display on the television
set.

A simple but effective technique for presenting informa-
tion with this system is that of menu selection. That is,
vith each incoming frame the user is asked to select one of
up to ten alternatives to further define his desired informa-
tion. For example, let's assume the subscriber wishes travel
information. With the first frame he can select his desired
mode (air, bus, train, taxi, etc.). The second frame, assuming -
air travel information was requested, would let the user choose
the airport from which he wanted to depart. The third frame
would specify the destination, etc., until the user had dis-
played on his screen the schedule of all airline flights of
interest to him. Although very simple in concept, this tech-
nique is surprisingly powerful; it could, for example, allow
a user to receive a single item of information from a million
item file, making only six requests.

Telephone lines are the only readily available two-way
communication media for home services at the present. A user
would dial the computer information source and interact with
it over the telephone circuit. The possibility of providing
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The people could either respond and react to the services
rendered or march on down to general "headquarters" to demand CIC = Community Information Center
that their personal one-millionth share of the city's total Coordination
problem receive its due attention. ‘ cic
~Feedback /\
By thinking of cities as a confederation of neighborhoods Municipal M cic
sharing facilities and services (see Figure 2), we can start Command ;
to provide some order to the flow of feedback information. A
Center cic
Figure 2 < cic
s
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Amplifying the consequences of this approach, here is —>] Educ le Ll 110 T 1] il ] >
what we envision as the total information network structure \r-/ LV TNV [NV
(see Figure 3). _E /H\I /H\ ~ | AN .
overlaying this conceptual information framework, there @ Enf. < N J\ /) (\ } (\ /)
are many shared physical networks that now provide a means g N - 1 -
for management, services, coordination and feedback to take 2 AT\ /L‘\ ™ | AN
place. For example, there is the network of streets and pub- . = Fire g { BRI T RE ] >
lic transportation by which people carrying or seeking infor- c ‘ \._1/ \__*M LV |\
mation move to points of access. There is the telephone 2 A - || |
network, available as an alternative when the informational g Welfare .\) [/ ™\ / N LA >
content is low. There are the private communication networks = NEZARY /J { /L { ]
of two-way radio used so effectively by police, fire, street £ 1 — N- \~~/
maintenance, emergency services, etc. And there i1s the gen- < AN /~-\ N | AN
eral one-way informational network of TV, AM and FM broadcast, pepd Transp I 71T ' .
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providing information on items of special interest and impor- VTV T\ T\
tance to the city public. : ‘ AN || u |
. . . N , Admin | T bl (/ \l AN LA P
These networks are vital to the city, as a nerve system { 1L )
is vital to the body. Each needs special planning and atten- Y VTN TN TNV
tion to see that it extends throughout the body and grows to AN | AN N [}—-\
meet increasing expectations of the public. But out ahead, _ Other [ TT1 Y11 TTT ) .
in the field of telecommunications, there are some great ‘ P TV T TV
opportunities coming to provide for significant improvements ] N B u
in the flow of information throughout the city. As an assist Y Y v !
in thinking ahead we would suggest structuring ideas and plans \
for nonmobile services in terms of four basic telecommunication :
networks. oo :
LA Neighborh
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While we will discuss each as though it were a totally
independent physical entity, we would note that in real life,
there would be many opportunities to combine physically the
conduits, cables or even electronics that comprise these net-
works. But separating them functionally is important as a
first step in planning. Once the planner decides the extent
to which he wants the various individual network functions
to be available, then he can consider how they might be com-
bined for economic gain. We would caution, however, lest
excessive attention be given to this latter step at the ex-
pense of valuable time in seeing that the new services can
become available at an early date.

Network Number I

The primary public network already exists, but should be
directly encouraged to expand at a still greater pace. Here
we refer to the present telephone system, a full two-way,
random access network that can accommodate voice and datd
In the near term it will be broadened to include two-way !
video- phone (see Figure 4). This network is the most basic
urban "nerwve system.’ It is every bit as vital as streets,
water, or power. Its basic attributes are its ability to\put
anyone in personal touch with any one else quickly and reii-
ably -- no matter how great the distance, how dark the streets,
or how heavy the traffic. With the advent of data processing,
this same nerve system can provide similar random access aifjong
man and machines, or between machines. This network can be
looked upon as providing a pipe into every home, office, of§
library through which one can not only converse, but also |
transmit written materials, photos, etc. The planner must |
remember, however, that it is the random access switching \
capability of the network enabling any terminal to intercon-
nect with any other that is its most fundamental contribution.

Network Number II

A second network would take over the task of dlstrlbutlng
information in bulk from central facilities to offices or homes
(see Figure 5). It would, in effect, be an alternate means
for receipt of information now arriving via books, magazines),
records, advertising, off-the-air TV, FM or AM radio, etc.
This network is envisioned as a very broadband information
pipe with a capacity of up to an equivalent of 30 TV program |
channels. It would also provide for limited address narrowbamd
call-back for use in polling or making requests. By des1gn1ng
such a2 network to have subcenters at the neighborhood level |
(perhaps 3,000 to 15,000 homes), it would be quite possible |
for a neighborhood to cater to its own programming reguirements.
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Network Number III

A third information network foreseen in the future devel-
opment of cities would be a very broadband "pipe," carrying up
to 30 equivalent TV channels in both directions, interconnect-
ing the major public institutions of the city, including:

- city halls (municipal command centers and community
information centers)

- hospitals

- nursing homes

- schools

- colleges

- libraries

- police stations

- fire stations

- bus stations

- railroad stations

- airports

Many of the channels on such a network would be permanently
patched to interconnect certain institutions, but others
would be patched-in either on schedule, or demand (see Figure

6).

Network Number IV

A fourth network would represent the sensing nerves for

the city (see Figure 7). It would be a commonly owned net-
work to provide information to key locations regarding such
critical matters as:

- weather
- pollution
- traffic

- bus location and loading
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- patrol car location TABLE 1
- highwa ower, water, or sanitation maintenance .
status o ' Project Network
L II IiT v
Some of these are provided for tcday on lines leased from the Municioal a
phone company, or initially installed by the city. But there unicipal Command Centers X X X X
is need for much more information, more accurately determined c £ £ ,
and better displayed. The economics of such a sensing network com?unl y Information
which requires only minimal bandwidth per sensor becomes signi- enters X X X X
ficantly more favorable when planned so as to combine many needs. .
Two-Way Educational
Relationship of Pilot Projects to These "Networks" Delivery Systems : X X X
In Chapter III many pilot projects are suggested and each Telemedicine X X X
one in some way depends upon at least minimal existence of at ,
least one of these basic four networks, except, of course, Nursing Home Care X X
the radio propagation study recommendation. Table 1 provides Polluti s
a listing of those relationships. It should be quite obvious ' Do 5 ion tensor
that while no one project may support its particular network, evelopmen X X
the total benefits to be derived from many projects certainly , ,
can. Transit Information
System b'd X X X
Summary Comment .
Transportation Transfer
The technology to build these networks is well in hand. Facility x X
In the following chapter we will identify some very real human Auk tic Vehicl .
needs based on operational procedures that could be better | Su zma ic Vehicle Monitor
served if such networks were fully available. But lest the . ystem X X X X
reader depart from this chapter thinking that economics would - fat c )
prevent adoption of this "information processor" concept of t;anspzita 102/ ommunica=
a city, we would make these observations. ions ernatives x X X
Consider a city of 500,000 inhabitants and an area of ?gtogg;;c chatlon
100 square miles. The investment in the full two-way switched entirication X X X
voice and data network for such a city already installed would Urb g .
run somewhere between $100 million and $200 million. By com- rban Security System X X S X
parison, none of the other three networks proposed would cost o
one~tenth as much. And in comparison to construction costs The Cities of the Future % X x X
for other urban facilities, each would cost less than the
parking and access ramp space for 5,000 cars; or less than 10
miles of super-highway. ;
With regard to the service of communications technology
for improved urban living, a big hurdle to overcome is eco-
nomic; but an even greater one may be accommodation to the
challenge of changing concepts.
-~
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CHAPTER III

COMMUNICATIONS PROJECT RECOMMENDATIONS

Introduction

This chapter describes pilot projects recommended by
the individual subpanels to the federal government for its
support and implementation. The subpanels are indexed on
pages xv and xvi. The outline of each project is the work
of the members of each subpanel who are identified at the
end of each section. They were supported by staff members
of the Committee.

It should be noted that the study of the Committee has
been subdivided into functional subpanels for convenience
and, similarly, projects have been described individually
to assure clarity. As is explained in Chapter II, the pro-
jects themselves can and should be considered as part of the
total city communications system; their implementation would
be most effective if pursued on an integrated basis. A city
with a cable television system which has a portion of such
system capacity assigned to public services has an excellent
opportunity to use this portion of its system for integrated
project implementation.

In Appendix C is an analysis of city reactions to ?he
project concepts. Data have been summarized on the b;s;s of
questionnaires to, and interviews with, municipal officials
in a cross section of U.S. cities.
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Citizen~Government Interaction

COMMUNITY INFORMATION CENTER

I. Objective

The principal objective of this pilot project is to
provide city government information and personal services
to all citizens.

\

II. Project Outline

A. Urban need -~

Information centers would (1) provide a wider range
of readily accessible city services and information to the
citizen, (2) close the communications gap between the city
administration and citizen, particularly the citizen in the
inner city, and (3) provide the city administration with a
ready source of information on citizen needs and problems.

B. Pilot Program Description -

The pilot program will have as its pr.mary end re-
sult an operating community information center. The program
will include six major tasks encompassing: preliminary design
studies, system design, implementation, operational test,
evaluation, and service expansion follow=-on activities. Im-
plementation of the pilot system will be limited to a single
location. In addition, studies of system design and cost pro-
jections of a multi-location system will be carried out.

Possible services to be provided by community informa-
tion centers include basically two types of functions. First
is a referral function which is primarily directed at pro-
viding any citizen with information on procedures such as
where to go or call to obtain the necessary service or infor-
mation to satisfy his need. Second, the center may attempt
to service the inquiry request, i.e. provide forms, brochures,
specific information, or even physical services and ombuds-
man type assistance. The pilot program will concentrate on
implementing fully the referral function. Studies regarding
the implementation of service functions will be conducted;
however, partial implementation will be a secondary objective.

1) Milestones -

The tasks to be accomplished during the pilot
program are:

o o
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a) Design Study - this task will identify
information and interfaces between
citizens and the local government agencies.
A classification scheme or other suitable
access technique will be devised and sys-—
tem capacity will be determined.

b) System Design - the hardware system con-
figuration will be determined and equip-
ment procured. Sofiware will be developed
and test and evaluation procedures speci-
fied. An operator training program will
be developed.

c) System implementation - equipment will be
installed, tested and debugged. Operators
will be trained.

d) Operational Test - the system will be
placed into service with trained operators.
Performance will be monitored. Software
may be modified in one or two stages to
incorporate improvements, or expanded
services determined after the design study.

e) Evaluation - the system will be evaluated
according to criteria developed in Task 2.
Suggested criteria are discussed below.

£) Service Expansion - improvements in the
system and expansions in the service func-
tions area will be studied. In cases
requiring only software or minimal hard-
ware changes, these might be incorporated
during the test program. Design and cost
projections for the final multi-location
system will be carried out. This task
will probably result in a proposed expan-
sion of the system, further tests, and
added functions.

2) Program Schedule -

The duration of the pilot program is anticipated
to be 30 months. The duration of each task is estimated below.
These are serial times on the critical path and hence project
milestones. Of course, some efforts including all of those
related to Task VI are conducted in parallel.

iy e ammpie U
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Task I - 6 months
Task II - 9 months
Task III - 3 months
Task IV - 9 months
Task V - 3 months
Task VI - slack path
Total - 30 months

3} Location -

The project should be located in a major urban
area. The neighborhood location should be in a community of
moderate to low income families. Areas composed predominantly
of welfare families should be avoided to eliminate a biasing
qf the entire project toward servicing welfare-related
inquiries. In the cost estimates below, no cost has been
gstimated for siting of the proje¢t. Housing the project
in an existing public building may or may not be feasible
depending on local circumstances.

1

4)  Evaluation Procedure -

A major task of the project will be to develop
evaluation criteria. This is not likely to be an easy task
due to start up transients and depending on the publicity
received and cooperation afforded to the program by both
citizenry and local government. Possible evaluators and
criteria could be selected from among:

a) statistical sampling of citizen (user)
reaction by questionnaires and/or inter-
views.

b) record-keeping within the project to
track inquiry frequency, nature of
inquiries, and incidence of repeat .
inquiries.

c) analysis of experience of local govern-
ment agencies before and after initia-
tion of the project. This source may
not be generally useful in the event
that the pilot program has too small an
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effect on the total communications load
to be significant. However, some analysis
of identified referrals is possible with
local agency cooperation.

The principal benefit of this system is a social ser-
vice. It may not be cost/effective except in the most general
sense, which includes the cost incurred by citizens in wasted
telephone calls and travel. For govermment, it may be an
added cost. However, cities soon will be implementing new
concepts for handling all operational details of city admini-
stration under the HUD Integrated Municipal Information Sys-
tems program. The decentralization of the government inter-
faces with the citizens could well be an important element of
the restructured organizational administrative systems. The
final evaluation then will relate the costs of service rendered
to the citizens to the new operaticnal system. Therefore, no
opportunities to cancel or redirect the project based on factual
information will exist until the end of the operational test
(end of program).

5) Cost -

The cost of the pilot program has been estimated
based on the scope described above and the follcwing:

a) a minicomputer with disc operating system
will provide the needed computer capacity.
This approach is much more flexihle than
planning for the use of time-shared ser-
vice on a large machine. In comparison
with purchased time shared service it will
also be cheaper and more predictable.
Purchase is assumed, though rental could
be considered. If purchased, the equip-
ment would be available for follow-on
activities determined in Task VI. If not,
residual value would be an asset to be
disposed of.

b) all hardware is standard; no hardware
engineering services are needed.

c) no back-up hardware is considered in the
pilot, though it might well be in a final
system, especially if the final approach
involves a central machine(s) serving
several offices. :
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d) the pilot system has been assumed to have
six information service operators. The
hardware will handle several times that
number or less as required. These opera-
tors will operate the system and counsel
citizens making inquiries. They might

properly be employees of the local govern-

ment, however they have been included in

the cost estimates as contractor personnel.

Should more than six or less than six
operators be desired, the cost estimate

below may be adjusted up or down by $28,000

for each operator and corresponding
computer access terminal.

The major costs will be in personnel costs.

The project team is estimated to require five permanent party
personnel (30 months), three specialists for 18 months or
less, and six information service operators for 10 months.
These were estimated at a total contractor price, including
overheads, profit, administration, etc., as follows:

9.

Personnel Costs

Project Director - $5,000/mo. for 30 months.... $150,000
System Analyst - $4,000/mo. for 30 months...... 120,000
Operations Research Analyst - $4,000/mo. for
30 months.eeeee.. 120,000
Analyst/Programmer - $3,500/mo. for 30 months.. 105,000
Clerk/Typist - $1,500/mo. for 30 months........ 45,000
Operations Research Analyst - $3,500/mo. for
18 months........ 63,000
Operations Research Analyst - $3,500/mo. for
18 months........ 63,000
Human Factors Specialist - $4,000/mo. for
16 months....:. iee 64,000
$730,000
6 Information Service Operators - $2,400/mo.
for 10 months.... 144,000
$874,000

Traveling Expenses... $ 20,000
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Hardware Costs

Units
1 Minicomputer with communications interface
of Honeywell H316 or DEC PDP-1ll clasS......... $ 18,000
1 Bulk storage disc or drum, approximately
2 megabit capacity..ceeeceneescencans sescecnaas 10,000
i Hi-speed paper tape reader/punch..... . e 6,000
1 ASR 33 teletypewriter with punch/reader.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>