Lib Sc. 13; 1976; PaPer H.

information Technology: Applications in Development-Catalysing Activities in India®,

( Information Systems. 3 ).

A Neelameghan, Documentaiion Research and Training Cengre, Indian Statistical Instiiute, Bangalore 560 003,

{Highlights of some recent projects and programmes in Inuia in the application of remote sensing
technology, satcllite communication, and computers in development-catalysing areas for data and information

collection, processing, and accessing, are prescnted.

Issues relating to information manpower development

policy, national information policy, and the role of international professional bodies vis a vis these develep-
ments in informtion technolcgy and their utilization, are raised.]

1 Introduction

Tais paper presents highlights of some recent
projects and programm:s in India in the application
of remote seniing technalogy, satellite communication,
and computers in development-catalysing areas for
data and informition collection, processing, and
acoessing. Such activities are deem:d to Be within
the scop: of informution technology. Issues are
raised relating to information manpower develop-
m:nt policy, national informution policy, and the role
of international professional bodies vis-g-vis these
informition techndlogy d:velopm:nts and their utili-
zation even in d:sveloping countrics,

2 Development, Technology, Information

* Dovelopment ™ is the bridge between people’s
hopes and dreams on the onc hand and the realities
of the world on the other. Development is a multi-
faceted concept comprehiending qualitative and quanti-
lative changes and p:ogress in the whole fabric of
individual and socictal activities. Adcquacy in food,
chathing, shelter, health, education: quality of environ-
ment for work and laisure; facilities to interact with
cach other, coop:rate and work together despite
geographical and socio-cultural distances separating
people; ability to use infermation and participate
in dcision miking processes; capacity and facilities
1o use leisure in a fruitful way in ethical and intellec-
tual pursuits; continucd improvement in the stiandard
and quality of (ife, are just a few aspects of human
activity onec may oonsider under the heading * deve-
lopment ™. Of special interest is the reduction of
gaps between the * developed ™ and * less developed ™
sections of the society within a country and Bztween
countrics, on the global progress toward establishing
the *“new economic order ™,

Development implics the efficient management of
resources of all kinds in order to create the know-
Ledge, the skills, and the capability to produce the
goods, services, facilities and opportunities to achieve

* Baged on an invited paper presented at the FID Congress
Mexico City, September 1976,
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national goals. Efficient management implies the
making of gainful decisions at the right time, to be
able to direct thc devclopment process toward the
desir:d goals. The pace of the devclopment prccess,
in an increasing mecasure, is set by the progress in the
application of modern technology. The objective of
applying technology is t¢ secure optimal use of resour-
ces or maximal benefit to a larger number of people,
to enable them participate in and devote themselves
to more productive and creative pursuits, Thercfore,
technology, properly chosen and used could help
achieve national devclopment goals.

In a given context, a decision is only as good as
the adequacy of the information available to the deci-
sion maker and the capacity and efficacy with which
he processes, handles, and applies the informaticn.
The decision-making environment may be a federal
government question on resources allocation or a
directors’ Board meeting to consider a company
merger, or a laboratory reseaich problem or that of
an individual trying to copc with his daily clores.
Therefore, a technology that would make available
to the decision maker adcquate, timely and rcliuble
information and would process and prescnt that infor-
mation in a manner helpful in decision making is
indeed an esscntial support to development. Such
a technology is * information technelogy . In this
paper, information technology is used in this senre —
the collcction, storage, organisation, processing, ina-
lysis, presentation, commupication, and disscmina-
tion of data and information — using mechanical and/
or eleclronic means such as computers and tele-
communication equipment.

The application of technology to catalyze deve-
log)mcm has a latent aspect which is as important
(it not more important) as the application aspeet
itself. This is the spin-off in terms of:

(a) Technology transfer and acquisition of ability
to handle similar situations in other environments:

(b) Emergence of regional and international
cooperation;

(c) Credibility and confidence in the nation’s
capabilities ;

75



); ¥ NHERLAMEGHAN

(d) Development of various facilities and techno-
logies necessary for use of a given technology —ec.g.
telecommunication facilities for effective information
transfer;

(e) Emergence of new disciplines, and research
and educational arcas —e.g., image processing helpful
in remote sensing technology;

(f) The cyclical and chain reaction, one develop-
ment leading to another.

All these in themselves form an integral part of
the development process.

3 Resourcc Management: Remote Sensing Technology
31 APPLICATION OF REMOTE SENSING

Efficient management of natural resources requires
the collection, organization and processing of vast
quantities of data and information on such resources
in the country in as short a time as possible. Remote
sensing technology provides powerful methods for
surveying, classifying and monitoring data on such
resources. Image (data) acquisition can Be done
with conventional cameras, aerial and satellite photo-
graphy, multispectral arrays, and radar and sensor
systems. Remote sensing technology with its fast
data gathering and generating capability surveying
large areas in a short time span, has a low cost basis.
Coupled with high speed clectronic computer data
processing, professional knowledge of the ficld of
application, and complex statistical methods, remote
sensing used in diverse environments has great poten-
tial for the analysis, interpretation and updating of
information nccessary for optimal planning, manage-
ment, and monitoring of resources.

311  Agriculture

Agricultural crop survey at different intervals of
growth for estimation of yields can be done more
accurately instcad of on an ad-hoc inspired guess and
flair basis. Afforestation and plantations planning,
classification of forest types and estimation af yields
from forests coula be more cHiciently done with data
collected on vast arcas By remote sensing.  From such
a survey it is possible to note symptoms of any
oncoming diseasc of the crops several months before
the disease itsell’ Beomes visible. In fact this was
demonstrated for coconut tices in Kerala and ranges
in Nagpur arca and ecarly discase prevention meas-
ures taken led to a saving and conservation of
resources. The Ahmedabad unit of the Indian Space
Research Organization conducted aerial remote sensing
surveys in Andhra Pradesh in 1975 to assess the
crop yields during the kharif scason. A major
finding was that the acreage under rice cultivation
was appreciably underestimated by the agricultural
statistics  department; and also several of the
* reserve forests” had no vegetation at all.

Water resources management is of considerable
importance in India as we have arcas of cxcess water
and also of droughts. The utilization of rivers, sur-
face water and ground water for irrigation, power
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geperation, and for drinking and industrial use has
to Be planned as an integral part of national deve-
lopment programme. It is Becoming possible to
monitor river basins and survey ground and surface
water By remote sensing and usc the data for designing
4 scicnitfic waler management programme. .

Land use planning and g is becoming
increasingly crucial with the haphazard use of forests
and other land to house, fced and support the growing
population. Multispectral aerial and satellite phato-
graphy properly analysed would give valuable data
for cffective land management.

312 Mineral Exploration

The scarch for mincrals, cnergy sources, water
etc., is already greatly helped By geological and geo-
graphical surveys carricd out by ucriul and other
remote sensing methods.

313 Updating of Maps )
Human activity, such as new settlements, laying
of roads, railway lines, canals, dams, new towns,
resource utilization etc., tend to alter the geographica
features of the earth much faster than ever beforc.
Satellite imagery would help updating of maps. Alse,
the data on u physical environment correlated with
sociological and anthropological data could previde
a Better base to plan the development of the countr.

314 Urban Plaming

Urban processes are dynamic in character and
require rcliable and timely data for planning and
decision making. Copventional sources and methods
involving a large number of personncl, vast amounts
of money, and lcng delays do not provide adequale
information for the purpose. Remote sensing tech-
niques combined with computer data processing has
revolutionized urban information systems. The plan
for urban planning and development in India envi-
sages the use of aerial photography and other remots
sensing methods for collecting and processing data and
information for u varicty of purposes such as the
following: Preparing land usc maps. study of changes
in land use; mecasuring the size of different sectors,
or of any particular features, selection of site for
various urBan fucilities ; study of slums and squatlers;
quality of housing; reconnaissance surveys; align-
ment, location and classification study of roads; traffie
density, volume and character of city traffic; conges-
tion study for ransportution planning; intersection
planning and enginecring design: origin and destin.-
tion survey; calculation of carthwork, preparing
and alignments; measurement of witter channels and
natural drainage studies ; social characteristics of diftc-
rent parts of town; densitics of population in different
zones and estimation of population; linding the aviu-
ladility cf Building materials; planning for spatd
distribution of transportation nctwork, location of
road links, traffic generating arcas and bottlenechs
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pollution sources, nature and extent of air and water
pollution and the quality of trees in urban areas, ctc;

32 NATIONAL REMOTB SENSING AGENCY

Having recognized the potentialities of remote
sensing technology as a powerful information support
for the cffective planning and management of resources
the Department of Science and Technology, Govern-
ment cf India, has sponsored the establishment of the
National Remote Sensing Agency (NRSA) (4 Sardar
Patel Road, Sccunderabad-3) with the fcllowing objec-
tives (1):

(3) To undertake, aid, promote, guide and co-
ordinate rescarch in the ficld of remote sensing.

(b) To operate a rescarch flight facility.

(c) To provide consultancy services and air-
boroe survey facilities to user agencies in the country.

(d) To carry out surveys By using remote sensing
technology for various natural resources, agriculture,
hydrology, meteorology, fishing, minerals, oil, soils,
environmental monitoring, forestry, ocean resources,
:opogrnphy, land resources and crop disease surveil-
ance

(e) To establish, maintain and manage data
banks for acquisition, storage, retrieval, dissemination,
evaluation, scrutiny and interpretation of information
relating to remcte sensing technology.

(f) To ecstablish, maintain and manage labo-
ratories, workshops, stores and other units for carrying
out scientific and techoical work in the area of remote
sensing.

(g) To provide support to research centres for
conducting investigations in specified areas of remote
sensing technology and for undertaking design, deve-
lecpment and construction of special remote sepsing
instruments.

(M) To conduct field experiments connected with
the activities of remote sensing.

(i) To organise training facilities, lectures, semi-
nars and symposia for advanced study and research
in remote sensing and for advancement of science
and technology in general.

(j) To co-operate and collaborate with other
natiopal andfor fereign institutions and ioternaticnal
organisations in the ficld of remote sensing and allied
sciences.

(k) To publish and disseminate information rela-
ting to results of research conducted in the field of
remote sensing.

In order to extend the work already Being dooe,
a remote scnsing satcllite is expected to be launched
'lu; 1978, using the experience gained in satellite techno-

2y.

33 L1BRARY IMPLICATIONS

A different aspect of remote semsing technology,
mamely, implications to libraries has been highlighted
m a recent paper By Bryan (2). With the increasing
use of remote sensing there will Be a growing demand
on libraries to provide information on and that
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resulting from, the application of remote sensing.
Since the data obtained by remote scnsing may be in
an unconventional form and format, new storage
and indexing techniques may have to be developed
for providing access to and retricval of the needed
data and information. This implics some basic under-
standing of the techpiques of remote sensing and of
the data and information generated By those tech-
niques on the part of librarians, documentalists,
and information scicntists.

4 Satellite Communication in Developrent-oriented

Activities
4] SATELLITE

COUNTRIES

The commercial use¢ of satcllite for communi-
cation purposes is just over a decade old now. In
1964, as a global cnterprise in commercial communi-
cation, the International Telccommunications Satellite
(Intelsat) organization was established on the basis off

(1) an inter-governmental agreement open to
all member countrics of the International Telecommuni-
cations Union; and

(2) a companion agreement between operating
communications agencies of the signatory govern-
meats.

Intelsat is now * a malure, successful, paying * benefit '
of the world’s investment in space technology ™ (3).

Within a decade four generations of commercial
satellites have Been introduced, cach a major techno-
logical development. The first Intelsat spacecraft,
the Early Bird, was launched in 1965 with a capacity
for 240 tclephone circuits to demonstrate the feasi-
Bility of gcostationery orBits for transatlantic com-
mercial telephone service. In 1971 the first of the
Intelsat IV series was launched, each with a capacity
of 4,000 simultancous tclephone circuits. The system
is now used By 115 carth terminals in 65 countries
including developing countries, such as India, Egypt,
Pakistap, Argentina and Zaire.

Intelsat has amply demonstrated the fuct that
many nations — developed and developing — can conti-
nually cooperate in space in an important mission and
earn a profit in doing so. The 91 mcmber countries
of "“every racial, political, and rcligious stripe, jointly
own the satellites and previde for their development,
launching and maintenance ™.

Other features of intcrest partcularly to develop-
ing countries include the following:

—some fifty devcloping countries have joined with
advanced nations as partners in a large and
ccmplex international commercial enterprise.

—the developing countries contriButing to this mutli-
national activity have a substantial capital subs-
cription (10%), advanced technical operation faci-
litics, with immcdiate social, political, ¢conomic
impact, and growing rcvenues; they represent
more than half of the nincty member states; hold
a similar proportion of the voting strength as
the advanced countrics but account for ncarly

COMMUNICATION AND  DEVFLOPING

n



H4l NEBLAMEGHAN

double the parcentage of the total use of the

system; and have no direct investment in deve-

loping or p.oducing the hardware component
of the space segment of the system.

There arc scveral other p-actical advantages of
using the Intelsat system and arrangements for further
Benefits to developing countries (4). [t has opened
up a large new window on the world with direct and
independent linkages at rcduced costs, relicving the
developing countries of the nscd to go through the
US, French, o7 B-itish matropolis to communicate
with neighbouring developing regions.

42(Sl§l/_\'r;u.ure INSTRUCTIONAL TELEVISION EXPERIMENT
E
42) Significance of the SITE Project

Tne [ndia-United States Instructional TV Satellite
Experiment (SITE) project is of special significance
as an application of modern communications and
information technologies in a developing country
52 a5 10 bypass the usual historical transition stages.
The late D.. Vikram Sarabhai, the early guiding spirit
for the current SITE project in India, had said that
the use of sat:llites for direct broadcasting would help to
bring televised instruction to millions spread out in
India’s half & million villages and in about ten instead
of thirty years it would take to construct and extend
a conventional TV distribution system on the ground.
Briefly, some of the implied asp:cts of the SITE
project of relevance to the topic of this paper are:

(a) Utilizing sophisticated communications tech-
nology to disseminate information on a massive scale
to pzople spread out in remate villoages, which would
have Been quite difficult by other methods.

(b) Harnessing of sophisticated communicaticns
technclogy for previding access to knowledge and
education on matters of czncern to the Indian villagers
and intended te raise their standard cf living i a shorter
time span.

(¢) Internativnal cooperation in providing means
of access to knowiedge and information for deve-
lopment purposes.

(d) Potential technology transfer and technology
development in India in satellite communication and
in producing the necessary instructional programme
packages.

{¢) The spin-off in communication technology
which may lead, in thc long run, to information
transfer capabilities and facilitics at global distances.

422 Objectives of SITE

The educational objectives of the experimental
project are to study how the mass communication
medium, TV, can contribute to:
— natjonal integration;
— adoption of family planning practices;
— teacher training:
— general school and adult cducation;
— adopiion of improved health and hygiene practices;
— improvement of agricultural practices;

8

— improvement of other occupation skills.

The technical objectives of the project arc:

— to test the effectiveness and efficiency of TV
broadcasting in national development programmes;

— to enhance national capability in the design,
manufacture, develop.ment, installation, op:ration
and maintenance of village dircct reception sys-
tems;

— to gain experience in the design, manufecture,
installation, op:ration and maintenance of broad-
cast and/or distribution facilitics of the type
used in the p-oject;

— to determine the optimum receiver density, distri-
bution and scheduling techniques of audience
attraction and organization;

— to gain exp:rience in handling of p:oblems in-
volved in daveloping, preparing, prescnting and
transmitting lelevision programmc material.
Tne overall objectives is to stimulate national

decvelop nent with the attendant managerial, tconomic,

technological and social implications.

423 The SITE System

By an agrcement signed between India and the
United States governments, the National Aero-
nautics and Spice  Administration (NASA) has
provided the Applications Technology Salellite (ATS-6)
for one year beginning | August 1975 for carrying
out the SITE project in India. Tne ground segment
is the concern of India. Tne Space Applications
Centre (SAC, Ahmedabad) of the Indian Space Research
Organization ([SRO) has the overall responsibility
for the dssign, development, deployment op:ration
and maintenance of the complete ground system
and some TV programmes.

The All India Radio (AIR) is responsible for
production of the TV programmes for SITE.

During the exp:riment 2,400 dircct rcception
community TV sets have been deployed in selccted
villages in six States (about 400 villages in cech State)
which are not served by lerrestrial transmittas, The
criteria for sclection of villages were: availebility of
electricity during the time of experiment at the loca-
tion of the TV set availability of 2 public building; such
as a school, and absence ol obstructiors such as
buildings, trees ctc. in the satcllite-to-antenra path
population belween 300 and 3000: ard located within
a8 40-60 km radius of the maintenarce sub-centre.

The broadcasts of four hours duration cach day —
1.5 hours in the morningand 2. 5 hours in the evening —
are in four languages— namely, Hindi, Kannada,
Oriya, and Telugu. Each State is allocated one of
the two switch selected channels. The mornirg broad-
casts arc usually for children of the age group 512
years, The cvening boradcasts for ench state are
of 40 minutes duration in addition to the common
programme of 30 minutes. Out of the 40 minules
about 1S minutes are given for discussion on locul
practices in agricultural and related subjects and
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the remainiug 25 ninutcs to health and hygiere, family
planning and reluted topics.

Some of the tcchnical details of the system are
presented in an article by Bakhshi (5). Some of the
pre-SITE devclcpments and pilot experiments are
also mentioned in a paper by Fruitkin (6).

424 Impact Suudies and Reporis .

A newspaper rcport of 2 May 1976 mentions that
the SITE programme will be used for guiding farmers
in 800 villages in the two Southern States, Andhra
Pradesh and Karnateke in agricultural operations for
the coming kharif scason. A three-week package
training coursc for agricultural extension workers
and farmers in the two States was organized through
the SITE programme from May 24 to June 16.

The multi-lingual character of the SIFE programme
is being studied by UNESCO to examine its 2dapta-
bility in Alrican countries. The study covering
twenty villages in the two states will test whether the
process of communication would get eroded when
local idioms and participation are absent in the multi-
audio transmission. [t may te mentioned that
though theorctically eight audio channels and four
video channels can be used successfully via the satellite,
India is using only two audio and one video channels
in the SITE project.

Case studies of 2 few regular viewers will be
made 2long with those of the non-viewers where the
broadcast reached via satellite in the past year for
comparison of the ** development of the individual ™.

The telccasts teaching the viewers in both the
States will be analysed on the basis of the needs and
aspirations of the villugers. The socio-economic
aspects of the population, the crop pattern, and the
vocations in the villages will also be studied. About
one thousand pzrsons from each of the twenty villages
will be interviewed to assess how well the massage
was conveyed over the SITE programmes.

A team of rescarchers from the Space Appli-
cations Centre, Ahmedabad, and other social scientists
and communications specialists have Been surveying
and studying through interviews, ficld observations,
etc., the impact of the SITE programme on the viewers—
chilidren and adults —inthe villages. Tt is perhaps
too soon lo cvaluate the programme. A number
of factors are involved in interpreting the data collected
and the interviewces' statements.

A survey ofl ten villages of Rajasthan covered
By SITE, showed that chlidren responded enthusiasti-
cally and have learnt or Become aware of scveral
new scientific and cultural facts through TV, which
they might have learnt by rote from dull text-Books
and casily forgotten thereafier.  Several teachers —
most of whom werc high school dropouts — admitted
that they had learnt from TV. However, in thesc
villages the atlendance of adults had dwindled. So
also the turn out of women and girls has not been
satisfactory.
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Some adult viewers in the evening progiamnus
appeared lo look for cnicrtwinment on TV ratker
than for (k¢ hard corc programme on agiiculture,
health and hygicne ctc. The argument is that after
a hard day's work on the farm they do not want to
be told again on farming metkodsetc on TV. On
the other hand, some farmers have lecarnt new Lhings
via the TV and adopted them in praciice. New
enriched food preparations and family planning ideas
have Been introduced in this way, There are alco the
cases where the farmer admits of regular vicwing of
the TV programmes, but on deeper questioning indi-
cated that some of the praciices demonstrated or dis-
cussed could not be adopted for reasons of cost, nou-
availability of materials etc.

A greater awareness of the 20-point economic
programme, social rights etc has Been noticed among
villagers and the Backward classes thanks 10 the TV
programmes.

Poor attendance By women and girls has in part
been due to the inconvenient timing of the programme
—that is, when they had other work 1o do.

A general observation is that wherever the subject
of a programme is close or similar (o the local practices
and cultures it has Been adopted to some extent; and
the impact is greater where the TV message is imple-
mented By some other agency at the local level —e.g.,
a youth organizalion.

Even in the case of the school or children’s pro-
grammes, the impact is preater where the teacker and
teaching programme kept close to or followed up
the TV programme subject.

There is also some indication that tke opinion
leaders and the rich, wko gencrally Belong to tke
higher castes, tend to stay away from the SITE pro-
grammes.

A carefuly study of the actual needs and probiems
of the local village community — e.g.. credit facility,
fertilizer and water usage in farming, secd transport
communication, working of the bureaucracy — and
devzloping programmes on or around such topics
would appear to ensurc greater impact of the TV
message.

Many of the technical and maintcnance problems
encountered at the carly stages of the experiment
have now been overcome. A good deal is being
learnt on the social, culiural, and behavioural aspects
of villagers, so that future programmes can be
designed to make the desired deeper, wider and consig-
tent impact.

The fact that the Government of India is consi-
dering various aliernatives to continue the satellite
TV broadcasting even after the ATS-6/ satellite is
moved away in August-September 1976 and will
not be available for Broadcasting in India, is evidence
that the impact of the SITE experimcnt is significent
from several angles — technological,  sociological,
economic and managerial. Fruitkin sums up the
significance of the SITE project as follows (7):
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*“The India-United States TV satellite Broad-
cast experiment will B the first to provide
direct Broadcasting of television programs from
a satellite into small village reccivers without
the need for relay stations on the ground. It
is of great significance on & number of grounds.
It represents an important experimental step for
India in the development of a national communi-
cations system and the underlying technological,
managerial, and social supporting elements. It is
a constructive step forward in cooperation between
one of the world’s superpowers and a developing
nation. For other developing countries, it should
serve on a no-cost Dasis to test the values, the
feasibility, and the requirements of a multi-
purpose tool that could Be critical to accelerating
thei{dprogress in an increasingly technological
world .

43 OTHER SATELLITE COMMUNICATION EXPERIMENTS

AND PROGRAMMES

431 The first Indian Satcllite, Aryabhatta, was
launched in 1975, through a collaborative effort bet-
ween India and the Sovict Union. Among the various
technological achievements signified By this event,
experiments in satcllite communication and trans-
mission of data are relevant to the topic of this paper.
Among such experiments successfully completed using
the satellite include:

— point-to-point live-voice communication between
Sriharikota in Andhra Pradesh and Bangalore in
Karnataka via the satellite;

— transmission of electrocardiogram signals Between
the two ground stations; and

— transmission of weather data from Sriharikota to
Bangalore in real time via the satellite, using
standard weather data collection platform.
These experiments are forerunners of future

developments in satellite communication to remote

areas in India.

432 Satellite Meteorology
Climate is an invaluable natural resource as well
as a decisive factor in many areas of human activity.
Climatological information is nceded in:
— siting, layout, airconditioning, heating, lighting,
etc., in industry and home
— civil aviation
— mullipurpose hydel projects
— maritime commerce
— agriculture and irrigation projects
— microwave tower and port installations, tele-
communication and powerline projects, and
the design and construction activities in many
other projects
— strategic and tactical planning during war and
emergency.
We shall consider here one major area — agriculture.
Agricutliure is a major occupation and sustaining
industry for a vast majority of India’s village popu-
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lation. And another appreciable proportion of the
population is sustained by several agro-based indus-
tries. Agriculture—that is, farming practices, yields,
labour deployment, etc — is greatly dependent on rain,
surface and ground water, sunshire, and other weather
conditions. Inadequacy or excess of any of them
can adversely affect crop yields, the cntire agro-based
industries, the food situation and thereby the health
of the people and economy of the country. There-
fore, to assist the farmer and to minimize the risks
of his being taken unawares by the weather, the coflec-
tion and dissemination of meteorological information
is cssential. Not only does the farmer needs quick
information about imminent weather conditions, but
long-range forecasts as well to facilitate advance
planning, introduction of new agricultural practices,
taking of preventive and remedial measures against
harmful effects of weather, ctc. Long range forecasts
require data collection about various metcorological
phenomena almost globally and facility to process the
information quickly to study the movemcent of wirds,
cloud patterns, and various other atmospheric phero-
mena. This implies the devclopment of national
capability and expertise in sophisticated metcoro-
logical techniques to be able to participate in metcoro-
logical information networks. In this regard satellite
technology could provide a major support ard [rdia
is taking advantage of its experiences in the field.
Meteorological information systems would also assist
navigational planning, irrigation and water resources
planning, and environmental studies.

An important programme of ISRO is the establish-
ment of a versatile earth station to coilect ar.d process
meteorological data from the US, Soviet, and Japanese
satellites. The station will beable to receive directly
the data transmitted by the high resolution radio-
meters on board the two satellites orbited by the USA.
The pictures thus obtained will be of & higher magni-
fication than those presently obtained by the India
Meteorological Department and will help in under-
standing weather phenomena and in making reliable
weather forecasts.

Further, the earth station will also receive data
from the French satellite Metcosat, the Soviet satellile
GMS and the Japancse geostationery satcllite to te
placed over the Pacific. The data collected would
thus cover a broad sweep and help in corrclating
meteorological developments over and near India with
atmospheric developments elsewhere. The French,
Soviet and Japanese satellites are to go into a stationefy
orbit in 1977-78 as part of the Global Atmospheric
Research Programme (GARP) sponsored by the
World Meteorological Organization (WMO).

Another major data gathering effort and meteoro-
logical study would be Monsoon 77 of the IMD, &
research programme to be conducted in the Indian
Ocean. This would be followed in 1978-79 by parti-
cipation in a more comprehensive international
experiment Monex, a sub-programme of WMO's
GARP.
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433 Another satellite telecommunication project
usiog the French satellite Symphonie is expected to
help study Inuia’s telecommunication needs.

§ Computer Applications in Data and Information
Handling
51 CoMPUTERS IN DEVELOPMENT

The great potential of electronic computers in data
storage, processing, rehieval, and dissemination, and
their consequent role in aiding decision making, plan-
ning, problem solving etc., in development-catalysing
sctivities in  government, business, industry, research
and other sectors are well recognized. In a keynote
address on “Computers in Development ™ presented at
the Scventh Asian Electronics Conference (Delhi, 5-10
Dec 1973), Prof R Narasimhan (Computer Group,
Tata Institute of Fundamenta] Research, Bombay)
enumerated the following as some of the development-
catalysing application areas for computers (8):

1 Planning and Forccasting.—Nalioral, state,
regional planning; Data base on national resources
(materials, manpower); Census; Demography ; Techno-
logy forecasting; Weather forecasting.

Economic Indices.—Savings, debts; Trade
balance ; Prices; Foreign cxchange reserves; Taxes,
customs, and other revenues.

Government Administration.~—~Budget prepa-
ration and control; Inventory control; Registries
of voters; Staff records: Patents; Pensions etc; Internal
security files; Crime detection and prevention.

4 Commercial and Financial Institutions.—
File management and processing in banking; Insu-
rance and commercial administration.

5 Industrics and Construction.—Industrial and
corporate planning (OR studies): Scheduling (PERT/
CPM); Materials management; Production statistics.

6 Process Centrol—Control and optimization
jn process industry and technology: Monitoring,
scheduling, and management of utilities (powes,
communication).

7 Design Optimization—Enginecring calculat-
ions and designing: System simulation studies;
Development of design aids and tools.

Education and Research.—FEducational statis-
tics; Teaching and training; Research calculations;
Educational data processing.

9 Public Hcalth—Data Base for public health
administration; Hospital management; Patient moni-
toring; General diagnostic aid.

Tourism and Transport.—Control of passen-
ger and goods traffic in railways, roadways, water-
ways, airways ; Air traffic control; Road traffic control;
Scheduling " of rolling stocks; Hotel reservation;
Ticketing and reservation in transport.

52 Data/Information Processing (n India

Electronic computers were introduced in India
just about two decades ago. Until recently, deve-
lopments for the extensive use of sophisticated computer
technology in data and information processing have
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been comparetively slow and sporadic. But one can
find «t least a few instances of the application of the
computer in the arcas mentioned above. A recent
publication (9) presents an overview of the use compu-
ters in India as of August 1974. Forecasts of and
proposed plans for computer development and utili-
zation, and the impact of computers in India are also
discussed in that book. Thercfore, no attempt will
be made here to revicw the situation. I shall briefly
mention a few areas of application in the information
field.

Over 250 computer installations are operating
in the country. Sevcral are of the second generation
and a few of the third, Computer facilities in insti-
tutions of higher learning— universities, engi-
neering colleges, institutes of technology, science insti-
tutes — are extensively used in education and research
in computer science and information science, and in
practical applications in information systems deve-
lopment and operation. For instance:

The IBM 370/155 facility at the computer centre
of the Indian Institute of Technology, Madras, is
used for implemer.ting the CAN/SDI experimental
project, in operating the Police Information System
for the Tamil Nadu Government, and in other manage-
ment information system developments. An experi-
mental terminal has been installed in  Bangalore.
The Tata Institute of Furdamental Research (TIFR),
Bombay, has an active computer/information research
group developed over the past decade, with a CDC
3600 and other support facilities. A DEC 1077 system
with a PDP 11 suppoit has recently been installed.
At the Indian Institute of Scicrce, Biangalore, besides
tasic studies in computer science, information process-
ing, automation etc, there have teen interesting deve-
lopments in the computer searching of chemical sub-
structure, image processing, linguistics, etc, which
have direct applications in the information field. The
Institute has an augmented 1BM 360/44 facility. The
computer facility of the Delhi University has been
used extensively by the Indian Natioral Scientific
Documentation Centiec (INSDOC) in the preparation
of various data bases, indexes, directories, etc.

The Indian Stetistical Institute. Calcutta, has
been a pioneer in the use of computers and in computer
science education. Its division, the Documentation
Research and Training Centre, in Bangalore, has
been developing programs and pilot coniputer-based
information storage and retrieval systems, indexing
methods, thesaurus construction etc, and offering
courses in the subject as part of its programme of
edutcaion in documcntation and information science.

TFhe Office of the Registrar Gereral (Census
Operations), the Central Statistical Orgenization, the
Life Insurance Corporation of Indie, ard several
central and stale government dcpertments, end
industries use computers in data ard information
storage, processing and retrieval.

Application of computers in petiert date moni-
toring in hospitals, in cardiological studies, police
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information systems, chemical stiucture codinrg ard
searching, online seismic data processing, climatological
data processing, image processing, ctc, are amwong the
more recent developments in the country.

Indigenous computer production.—TFhe TFrombay
Digital Computer (TDC series) designed and deve-
loped by the Computer Group, Elcctronics Division
of the Bhabha Atomic Rescarch Centre, Bombay,
has been produced and marketed by the Electronics
Corporation of India Ltd. (ECIL). ECIL has intro-
duced three computer main (rames in four years,
capable of handling small to medium class computer
applications. These computers are ell prirarily
designed to handle real-time data acquisition and
control applications. They are fully supported by
a complement of general purpose or special purpose
peripheral cquipment, interface clectronics, and total
systems software packages for scientific data processing
and recl-time control applications.

53 Plans and Programmes
531 National Information System for Science and

Technology

The plan for the National Information System
for Science and Technology (NISSAT) and the pro-
gress made in developing the infrastructure to imple-
ment the plan have been presented in various papers,
seminars, etc (10). Among other things the plan
envisages the development and use of computer facili-
ties in bibliographical information processing, data
base creation and information transfer ard services
based on them, in information storage and retrieval,
in SDI service based on inter national tape services,
etc. Over the past five years, progress has been
made in all these areas. I[ndia has also been partici-
pating in global information systems, such as INIS
and AGRIS. Beginning in March this year, Insdoc,
with Unsesco (UNISIST) assistance, has been able
to implement successfully a SDI experimental project
based on the CAN/SDI softwarc at the Computer
Centre, IIT, Madras, using Chemical Abstracts
Condensate tapes and some 150 user profiles (a few
from neighbouring countries). Other tape data
bases are expccted 1o be used in the regular national/
regional SDI service in due course.

Another recent Unesco-UNISIST assisted project
successfully carried out was the RECON on-line
demonstration. The  Department of Science and
Technology in collaboration with the Posts and Tele-
graphs Department, the Overscas Communication
Service (OCS), the Tata Institute of Fundamental
Research (FIFR), the Bhabha Atomic Research
Centre (BARC), the [ndian National Scientific
Documentation Centre (INSDOC), and the Euro-
pean Space Agency-European Space Rescarch Infor-
mation (ESA/ESRIN) in Fiascati near Rome, organised
at TIFR, Bombay, during 20-25 Scptember 1976,
a demonstration of on-linc access to data bases at
remote locations using ESRIN's RECON system.
The primary objective of the project was to demonstrate
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to scientists, cngincers, techrologists, medical men,
information specialists ard others, thc application
of computer techrology in associction  with tele
communication techrology for  providing lmost
instant accessto information held in date tascs a2t
global distances. This is the first time that such or-
line dala transmission via satellite ard grour.d commuri-
cation has been organized in the region.

Five terminzls were set up at TIFR, lirking the
ESRIN computer in Frascati. Of these, two weie
provided with vidco screens ard high spced or-lire
printers, ard three others were for dic] up fecilitics.
TFechniczl personrcl from ESRIN sct up the cquip-
ment and demonstratcd the operatiors on the tami-
nals. Some of the Indian irformation scicrtists
also were able to provide demonstrtiors to the visitirg
scientists and cngincers. Over [500 scientists [rom
all over India, particularly from institutiors in Bombay,
visited the facility dwing the 6-day demorstration
period, frecly interrogatcd the ESRIN duta bases ard
received current information on the specific subjeets
of their respective interest. Some 00 questions
were handled. A detailed accourt of the users’
reactions and advisability of havirg an or-lirc facility
of the kird demorstraltcd is Ecirg com pikd at BARC.

532 Computer Netwark to Support Government

Planning and Policy Making

The Electronics Commission (EC) was corst-
tuted in 1971 to lay down an overall natiorzl policy
for the clectronics field, to formulate plars ard godls,
and to coordinate ard guide activitics on the techniczl
and cconomical aspects of the clectiorics icdustry,
including the computer filld. The Irformation,
Planning and Analysis Group (IPAG) of the Com.-
mission (1972) through various techrical pardls, has
been studying various aspects of the clectrorics
industry, and coordinatirg the work of the Tash
Force VII on telecomnurication ard tlectionics
under Steering Group on Ergircering Irdustries set
up by the Planning Commission. EC has submitted
to the Planning Comrmission a Five-Year Plan
(1974-79) for clectronics, based on the recommerdatiors
of the Task Force VII.

The gencral philosophy on progressive compu-
terization is one of sclective support in the use of
computer. Priority is given for computer applications
in programmes of nationcl importarce in industial
and engineering fields, vital scctors such as defence.
and for export-oriented activitics, as also to projects
which have a development-catalysing cficct on the
economy, projects which dircctly ircrease producti-
vity and computations which toost cxports.  Excmples
of such programmes and projects are: agricultural
information system, maragemrent decision infor-
mation systems, deta torks, comptustion  aiding
rescarch and development, on-lire cortiol. crgi-
neering design  automation, optimum  nct-work
design etc. The EC has elso advocated the sctting
up of minicomputer networks as a viable alternative
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to the importation of a lurge number of maxi-computer
systems.

In ozder to fucilitate the availability of timely end
reliable data and informetion for decision making in
general and policy making in particular, the reed to
develop a central competarce in Governirent, closely
associzted with the centrel planrnirg mechirery ard
the financizl and man-power controls ard in & posi-
lion to advise the government on various policy aspects,
is well appreciated. For this purpose, the EC has
proposcd a National Informatics Centre (NIC) ot
Delhi, to function as an inter-disciplinary support
to national planning and dccision making, as well as
to development-oriented projects. The NIC project
objectives include (11):

(a) Contributing substantizlly to the strcamlining
of the information basc in Central and State Govern-
ments; through

(b) Establishment and operation of a ratioral
information system to suppoil government planning,
policy formulation, ard maragement;

{¢) Maintaining a focal point for such activitics,
and coordinating data handling on the nationzl level
and maintaining inventoiies of available data bases;

() Operaling appropriate computer systems to
support the functioning and the use of the national
information systems;

(¢) Maintaining and further improving the data
management systems related 1o the software for national
information systems;

(/) Participation in the formulation of policies
and decisions in the context of natioral information
systems.

To acheive these objectives, initially three projects
considered to be of national importarce have tcen
proposed. These are:

| Information system for the agricultural sector
with participation of the Planning Commission, Indian
Council of Agricultural Research, Central. Water
and Power Commission, India Metcorologiczl Depart-
ment and the Jawaharlal Nehiu University.

2 Information system for scicrce ard tcchrology,
with a data bank desigred primarily to assist those
associaled with planning, coordination, exccution
and monitoring of scicrce and technology develop-
ment in the country at the highest levels, and providing
input to those involved in related planning functions
for industry, cducation ctc.

3 Information system for manpower develop-
ment designed for developing and testing systems for
measuring in all fields of university activity — such as,
instruction, rescarch, public service — involving deata
about manpower, students, fecilities, finance, etc.

An important spir-off from the projects is the
possibility of training a lirge number of -omputer
specialists in the area of deta bank management and
computer-zided decision making. Many government
organisations which have information and planning
problems would be able to utilise the facility as well

as the expertiss of the NIC at Delhi
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A UN expert teum has conncerded the NIC
projcct, and action is undeiway to impkncnt EC's
proposals. Large regiora| computer fecilitics, with
UNDP essistance arc expected to e sel up. Frogress
has been made with the Celeutta ard Bomt ey projccts.

A National Centic for Software Duvclopnnt
and Computing Techniques (NCSDCT) has Feen sct
up at TIFR. The initial progizmmre of NCSDCT
would cover the following arczs:

gl) Interactive computing ar.d graphic tcchniques;

2) Advanced programming;

(3) Basic software development tcchniques;

(4) Special gereral purpose  operating  system
design techniques; ard

(5) Technology relevant to the remiote use of
computers arnd networkirg.

6 Issues for Consideration

In the preceding sections a few irstzrecs of :nd
programmes for, the application of thice meden
technologies — remote sensirg tcchrology, satcllite
communication techrology, ard comfutar wehre-
logy — in data and information collcction. store ge,
processing, ard accessing in development-catzlysirg
areas, in a developing countty, remely, Irdia, have
been briefly descrited. In this scction some isstcs
are raiscd for consideration.

As a first issue,we might consider whethcr
the technology applicatiors mertiorcd fell within
the purview of information tcchrology ard irfor-
mation scicrce. Today thete may rot te nuch of
an argument about computer applicatiors in infor-
mation processing tcing within the scope of infor-
mation technology ard information scierce. But
Lwenty years ago this was a poirt of dctate: at least
the notions were vague. In any case, the zdmission
of such computer applicatiors into information scicrce
ard technology field has n.utually tercfited ard zcce-
leratcd advarces inboth arcas — information scicrce
ard technology ard compuicr scicrce ard techrology.
It should rot te arother two deczdes tefore information
scientists giasp the sigrificerce ard clue of the
applicatiors of remote sensirg ard satellite con n uni-
cation (ard other tcchrologics rot mertiored Fere)
in information ard data hardlirgarca ¢ven though ore
might now detate the question s to whether they fzll
within the pmvicw of information scicrce zrd tcchro-
logy. Espccially those corcerrcd with the plerrirg
of national information systcms should take cognt-
zance of these techrological developments ard use
them to advantage.

62 As a second issue, we might consider as to
the ways in which information scientists could involve
themselves and te participants in these developments
beyord being mere witnesses. Firstly, at a minimal
level, information scicntists rced to study ard te
awarc of the information gereratirg. collctirg,
processing, ard disscmination potcntial of the rew
technologies, and provide information seivices on
them to those specialists actually involved in the
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development of the technologies. Secondly, it may
become necessary to develop new indexing and
retrieval methods for handling the records of data,
pictures, etc,, produced by somc of thesc technology
applications. Thirdly, information scientists, with
their generalist knowledge of the information ficld,
may be able to identify and suggest areas of appli-
cation of the technologies. Fourthly, information
scientists could be involved in the study of user rcactions
and behaviour to the information disseminated and
presented by the new technology applications. Fifthly,
the information scientist’s expertise could be useful
in developing suitable methods of data and infor-
mation organisation, classification etc, for the data
generated and collected by the new technology
applications. Sixthly, a few information scientists
may get technically involved in the application of
the new technologies in data and information recording,
collecting, processing, etc. There is a sort of hierarchy
in the nature of involvement and participation of the
information scientist in the sequence mentiored above.

His knowledge of the new technologies may be mini-

mum in the first and increases to a maximum in the

sixth type of involvement.

63 As a third issue, we might consider the educa-
tion of inforration scientists who could cflectively
involve themselves in the ways mentioned under issuc
62 in the new technology applications.

64 As a fourth issue, we might consider the
following sub-issues:

— What are the guidelines for apportioning
national resources between information infrastiuc-
ture development activities on the ore hand and
other sectors— R and D, economic, political
and cultural activities — on the other ?

— What are the returns and social cost of the
investment on information and how these may
be measured and evaluated?

— What are the criteria for placing differential weigh-
tage and prioritics for the allocation of resources
on different information generation, collection,
processing and transfer technologies in different
socioeconomic and technological contexts?

— In the interest of maximal benefit to the majority
of people, how should the controls over the existing
stock and the new flows of information be distri-
buted, nationally and internationally ?

65 As a fifth issue, we might consider the role
of international bodies vis-g-vis the devclopments in
technology applications in the information field.
Developing countries in particular, engaged in formu-
lating plans, developing infrastructures for national
information and systems look to international bodies,
including professional organisations, for guidance.
In the context of the mewer technologies and their
recognized national and global implications, the
spin-off from them, and the kinds of issues raised
in Sec 64, the scope of and approach to guidance should
be such that developing countries are not made

)

to lag behind in, the utilization of the powerful
new information suppost possibilities for develop-
ment. Most of the developing countries have to
make a few quantum jumps in the information field
toreach the level of somre of the technologically advanced
countries, in information handling capacity. Modem
technology wiscly choscn ard  propuly applied ¢an
provide the reeded  quantum  jumps.  Otherwise,
the gaps between the developed ard developing nations
will only widen. Information hardling capacity of a
nation is a major irdicator of its capacity for growth
(12). Internationul bodics have a ciucial role to play
in cnabling developing nations to take advantages of
the applications of the new information tcchnologies
in development—catalyzing areas.

Bibliographic Refere 1ces
I NAaTiONAL REMOTE Scnsing Agency established.
(Science-tech  bulletin. 1, N9; 1975; 67-8).
2 BryaN (M L). Remotc sensing data in geography
and map libraries. (Spec Libr. 66 1975; 520-7).
3 EbpetsoN (B I). Satellite communication—a
benefit realized. (Science. 190: 1975: 333).
4 FRUITKIN (A W). Space communications and
devcloping countries. (In Gerbner (G), Gross
(L P), ard Melody (W A), Ea. Communications
technology and social policy. 1973. Chap 24).
Bakstt (P ). Television broadcasting through
ATS-6. (Sci Rep. 12, 8: 1975; 347-53).
FRUITKIN (A W). op. cit.

00 3N w

NARASIMHAN (R). Computers in development:
Hardware and applications. (Computer Soc
of India Newsletter. 41: 1974; 7-14).

9 GOPALAKRISENAN (P) and Naravanan (K S)

Computers in India: an overview. 1975.

10 NATiIONAL COMMITTEE FOR SCIENCE AND TECH-
NOLOGY (India). Science and technology plan.
1974-79. Sector, information. 1973. Vol. H—
Chap 7.

11 TNDIAN NATIONAL SCIENTIFIC DOCUMENTATION
CeNTRE (New Delhi). Towards the evolution
of information system for national develop-
ment (New Declhi) (89 December 1975)
[Seminar papers]. 1975.

PARTHASARATHY (S) and NEELAMEGHAN (A).
National information system for science and
technology — India : Infrastructure development.
1975 — (Paper presented at the Second UNISIST
Mceting of Experts on Regional Information
Policy and Planning in South and Central.
Asia, (New Decthi) (18-20 March 1976).

11 Viavabitya (N). National information centre,

%" ‘;l‘owards the cvolution etc. op. cit. Paper

. 4).
12 CoNFERENCE BoArD (USA). Information techno.

logy: Some critical implications for decision
makers. 1972. P 229.

L S



	075
	076
	077
	078
	079
	080
	081
	082
	083
	084

