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ABSTRACT

India’s only hope of fighting poverty successfully 1s to
use effective methods. It 15 essential to provide appro-
priate tools for analysis and ai1d to decision. Info-
Graphics, lhe micro-computerisation of Bertin’'s Graphico
Information Frocessing, 1s & cheap, reliable, easy to use,
ertremely power fitll and universal tool for decision malbing.
If 1t can he considered a lwiury 1n developped countries,
1t 18 an absolute necessity for the developing countries 1+t
we really want to reduce the 1nequalities. Even more so 1f
we plan transpuriable units.

INTRODUCTTON

In India the Flanning Department plave a ley role at all
levels of development. With most major infrastructures
in place, the problem faced by planners i1s that of
"unbal anced development'", thal 1s wnequal development of
regirons and/ar cocial groups. In such conditions the
challenges for development are to anslyse and communicate
more and more numerous, deteo led oand compler information.

It 15 consegquently essential to supply Flanners with
apropriate tools for analysis and aid to decision. The vast
amount of data required Lo be processed and analysed and
lheir btrmely ouwtpnt advocates for the use of computers.
However Lthe decentralisation process, which has already
starled, and the ditficult environment call ftor A netword
of micro-computers rather than a big centralised
matn—fr ame.

On ancther hand the neresszity to provide meaningtull
informations 1n an tnambiguous and gquiclly digestible form
pleads for the use of Bertin’s Graphics Information
Frocessing %*. The foundations of Graphics Scrence have been
lavd down Lwenty years ago, bul 1t is only now, with the
advenl of "computer graphics", telematics and other
videnles:, with the universal acceptation that "a small
picture tells more than & long tall" that the i1mage

Bertin J., 1981, "Graphics and Graphic Information
Processing", Berlin — New Yort, de Gruyter
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neclialists realise to what ertent Bertin wes an
extraordinary precursor. So much a precursocr 1n fact that
Graphics had to wait for micro-computers with graphic
tacitlities to really find 1ts +ull application.

The wntortunate fact that Graphics Science remained
witl nown among computer specialists led to the development
uf puor graphics softwares. They grossly under utilize the
camputer graphic hardware capabilities &s well as the
eriraordinary powers of the human visual perception
successfully tapped by Graphics Scrence.

INFO-GRAFHICS METHODS AND TECHNICS

Info-Graphics (Info for informatics as well ac
information) methods and technics try to bradge this gap by
1mplanting Graphics Science logrc inlo micro-computers
thr ough specs 1o soflwar es. This will lead i1in a first
phase o Lhe development of a complete Expert System for
Automabio Car tography and later to a more general
Tnformation Frocessing Expert System designed as a decision
At

Graphics 11l e Mathematics 1s a science and a rational
lTanguage whoswe vocation 1s to be applied 1n the vast
domains of 1nformation processing and communication. This
includes cartaography, graphs, diagrams and goes far beyond
by proposing methods and technics similar to multbt:-
dimensional analysis in statistices. In other words Graphics
Scrence transforms radically the empirical and artistical
appr oarh of traditional visual presentabtion inlo rigorous
Aand cuientif1e methods which mulliply manyfold the
wfficrency of their outputs and simultaneously minim ses
1t rost by cutting down the emparical component.

Into-Graphics applied to development 1s usefull in two
different deomains:

1) _Over worled decision-mabters have to analyse and
oynthietise an cnormous amount of anformation to rapidly
iegnose_a problem. They also need eastly
Lommunicable 1nformation to be able to argue about the
hoices with the politiciens: For example duwing an
administr ative reform which consists of replacing the
ld 16 units by a thousand new ones, the new polential
headquarters have Lo be itdentified amongst 117,000
villages. Tt 15 obvious Lhat politiclans will try to
14 luence decisions to include thewr village 1n the list
evern 1€ 11 1s a very small unqualified one. I¥ the

decision -mat er has:

&) a list uf potential headquarters with therr
population and 1nfrastructures

b) a map which lucates them he can:
1) verify whether the proposed village 1s on the list

o) show to the politician that 1t 1s not and that it
1s a very small dot on the map
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) argue that the next village having a big dot
should be selected i1nstead.

To prepare such a list (27,000 X 15) and map the results
1n three months it is obvious that a computer 1s needed.

Commuunication of i1nformation 15 essential in the
democratic process. In a mostly 1lliterate environment,
graphic communication 1s a necessity. The fotlowing
aerample will demonstrate this: The Guiarat Hlanning
Secretary visited ouw laboratory three years back and
was convaincad that visual translation of information 1s
important. He built up a cell in his department. He
mapped the available vallage i1nfrastructure (a blact dot
for presence, a blanlt for absence). These maps were
drsplayed i the local administretion. The reaction of
an 1lliterate elected panchayat woman member 1llustrates
the universality of graphics: She said "How ts i1l that
my village has only two "bindies" (the dot that women
diraw on their forehead) whale the nest village has so
many". Privileges and 1nequalities becomme 1mmed) ately
obvious and democratic control by citizen voters becomes
efficient.

The same maps also created an awareness ot some of
the development constraints amony villagers: somne
villagers ashted the Gover nment to construct o power line
to their village. Tt became very wsasy to show them on
the map that their village beiny the furthest 1t needed
a consensus of four villeges for the department to
consbtruct the line. What would have beern difficult to
explain thr ough speech became obvious on the map.

Throuygh regronal compariswun people became conscious
of their relative baclwardness. This helped them setting
tp higher ygoals for their development proygrammes to Lry
to bridge the reqgional unbalances.

In third world countries graphic translation of

information 15 the most efficient and perhaps the only mean
of democratisation provided:

- 1t 18 fast, cheap and reliable, which means
miero~computerised

- 1t follouws strict procedures to produce efficient
and Erue prctures, which means the use of Bertin's
"Semiology of Graphice” rules#*,

Bertin J., 19873, "Semiology of Graphics", Madison, The
University of Wisconsin Fress
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TFS1 OF THE METHODS

To test the methods on a real scale a relatively cheap
micro computer graphic laboratory was installed i1n 1981, 1n
the Rureaun ot Economics and Statistics, Flanning
Department , Government of Andhra Fradesh. It started
functioning 1 a difficult environment (high fluctuation in
volt aye, freyquent power cuts, heat, humidity, dust...). It
14 composed of the following equipment:

- micro-cumputer @ Hewlett-Faclard 9825, 64 I
~ MEMOor Yy : cassets of 280 + or
distets of S00 + (single face,
double density)
~ digiticer : Summagraphics (750 X 1Q00 mm)
- plotters H.F 9872 A, 4 pens, 285 X 400 mm
EBenson 1772, 4 pens, 22cm width
~ graphic printers: Logabay with programmable
char acters
Fpson with graphic funtion
~ ondul atorsde—ondulator with battery back up for power
control.

The system which has been developped links data banls
whith can he geographiccal (state, district, Lalul,
village, hamleb) or not (household, i1ndividual, company
wte...) to statistical and graphic processing and output.
11 worlts under the following constraints:

- gasy use by non specialists
- fast retrieval of anformaton
- eecurly

Recorded 1nformalton 1o docunented on a bey-word library
system which al1lows fast and easy retrieval.

Bace map:z are digirtised and recorded using

polygon centers to produce plotter punctual maps
veotors to produce plotter linear maps

- palygons to produce plotter -onal maps

- mwalrices Lo produce printer grid maps (punctual/zonal)

finve the vser has 1dentified his data he 15 faced with
the following chotces:

~ i ect lisling
- «latrsti1cal processing i uni -variate
multi-variate
graphical processing : direct
atter statistical processing

At any giver time he can go bacl to any one of the steps
to mal e new talculations and/or new graphic outputs.

The rase of use can be demonstrated by the fact that
some of ouwr Indian assistants who are villagers with a
level of education varying between 10th grade and bachelor
degree and without any computer training are able to use
easitly part of the system (data entry, printing,
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calculations, classification and mapping). Trainees who
were sent from other states to our laboratory were able to
start using the system the very first day and could use it
fully after three weeks. Besides they were able to go bact
to their home states with about thirty graphic documents
(maps, graphs, bar diagrams, visual matrices).

THE AFPLICATIONS
They are at present at two levels:

1) the State of Andhra Fradesh (60 arlliun people)s

-~ analysis, visualisation and communicsabtion of
development data:

a) an_a regular basiss

* Documents at drtferent scales (state, district,
talub) on population, climate, agriculture,
tndustry, finance etc...
are printed 1n the yearly publication of the
Bureauw of Economics and Statistics, (Yeasoun and
Crop Report, Statistical Abstract, Ouarlerly
Eullet tn) meant for administrators and the
public.

¥ Rainfall: daily rainfall from 260 raingaunges
scattered throughout the state 16 recorded with
one weel delay to set up an alarm system which
will 1nform the decision—-malers that a drought i1s
setting 1n and 1t 18 time to launch the special
ard programmes for the daily agricultural
labourers and marginal farmers. This system will
later be linled to crop data for crop i1rsurance.

* Yields: sample seasonal crop harvest are
recorded and analysed.

* Time:ly crop report:  a 204 village sample of the
areas under different crops 1s recorded
seanOn-wWise to arrive at an early estimelion of
the total areas. Lainied to the yields bt
allows eslimates of producti o,

* A regularly up-dated data bant 1s available for
dec1sion—matl ers.

b) occasiounally

* FPopulation: 1981 census data have been analysed
tor the 316 taluks of the state and a hundred
thematic maps were prepared 1n a month.

Multl variate analysis 18 1n progress especially
on weal er seclions.
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DISTRICT MAFS

Figure 1 : VILLAGE-WISE (FRINTER)
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¥ Finances: an 1nter-states comparative study of
the evolution of state 1ncome heads over 75 years
was prepared for the finance department.

* Admirg strative reform: the Government of Andhrea
Fradesh has decided to change 1ts smallest
admintstrative units and create smaller units to
reach the peuple more etficrently. They had to
1dentify the thousand potential headguaters among
the 27,000 villages of the state. Fifteen
parameters on population and available infra-
structire and services were recorded. A score
was calculated and lists of reclessified villages
wer @ output and mapped for each distraict. These
documents were sent to the District Cotlectors
(heads of the adminmistration) to allow them to
prepare the final list without too much political
interference.  This was done 1n theee months.

at the reqional level: a disbinact planning abtlas

Orne of the districts, Buntur (three million people),
was selected lo ald a village data base (fur 770
villages) with datea on populalion, agriculture, i1nfra-
slructure, amenities, administration, non agricullural
activitiss (aboul I00 par ameters). Dala 1s up-—dated
seastnally whenever possible. A planning atlias with &
hundred thematic maps can now be prepared 1n less than
1wo months for any one of the districts. Output on
plaztic sheets alows cheap and fast reproduction. This
atlas 16 more a dictionary which the Collector can carry
along with him and consult easily any time on his tour
prograinmes.  The format (0 X 74 cm) 1s that of the
usuel admintstrative files (figure 7 to 10). This
document helped 1n the preparation of the seventh plan.

RESFONSE

The local governnent has decided:

* to strenghen the state laboratory

* to pubt 1nfo-graphic l«boratories equipped with Indian

)

micrus 1n =ach of the 22 rural districts in order to:

- teep and up-date date bases at difiersnt levels:
village
haml et
household
analyce them and male bthe necessary graphical
nresentation.

- 1dentify the baclward sones and/or groups
qualified for speciral development progr ammes.

- foullow and monitor these programmes and contr ol
their correct execution
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~ prepare a new system of agricultural data
collection since the past svstem of "Village
Officer" through whom the data was collected has
been recently abolished.

) The Land Record Deparbtment wante to micro-
computerise 1ts cadastral survey and clear their 18
years bacllog in three phacses:

- village steletons
- plot, with related owners
-~ lint tlhese with crop i1nformation

) Seven other States (Herala, tarnatala,
Mahar ashtra, Gujarat, Jammu and Kashmir, Sitlim,
Mirar am) ard Sri Lanta have contacted us to help them
set up simlar laboratories.

FUTURE

Info-Graphics opens up new areas of applications to
vigual processing

- decision aid for @
* economc and sori1al development
* husiness managemanl
* government odministrat)on
¥ reygronal planning

=~ (ommunication
* mass med! &
» road signes and other visual signals
* advertising

- education
# structuring of bnowledge
* development of powers of analysis and synthesis

— real time :
¥ inslrument panels 1n vehicles, scientific
processes, 1ndustry etc...

In order to meet these demands 1t also male poossible the
creation of =

—~ Cartographtintc robots which are :
¥ 1MeNpensive
* capable of assisting the cartographer and
increasing his productivity, particularly in the
area of "Business Graphics”

— Expert Grapliics systems which may
#* antroduce Graphics 1n areas where 1t has not
hithertou been used (government, business)
* 1 eplace Lhe cartographer 1n areas where he 13 a
lLiweury (e.g. the third world).
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- Expert Intormation Frocessing System which will be

able to

* aseist any decision maker (administrator,
businessman but also pilot) 1n his tast

¥ asuist scientists in their research process

¥ help everybody get a meaningfull and non
distorted understanding of the reality through
telematic media

* help the mass media have a more powerfull
analyels and presentation of the news

* etc...

= Into-Graphics Education System which wilt
* help the teachers in their word
¥ help pupils 1n acqguaraing a much better power of
analysis and synthesis

CONCLUSION

Bertin’'s "Semiology of Graphics”, a universal tool which
functions everywhere, particularly well with 1lliterates,
applied on micro-computers gives a cheap, reliable, eosy Lo
use and extremely powerfull tool for decision maling. I+
1t 18 considered a luwiwry 1n developed countries, 1t 1s an
absolute necessity for the developing countries 1f we
really want to reduce the 1nequalities. Even more so 1f we
plan transporteble units which can be installed anywhere
for the required time.
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