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Abstract

Almost t\\ 'enr)' 1'ears after the fìrst t ime Remote Sensing was mentioned in Brazil '  a

,.f i..ún upon the results achier ed and a planning Íbr the future are due' in harmony'with

; ; ; ì ; t  anã pr ior i t ies of  the ner i  Brazi i ian Adminis t rat ion.  Conscious of  th is  spi r i t '  INPE

i.'oriáirr.O irs ongoing nrojects and esrablished a neri. goal-oriented organization struc-

;;;. .Af"-;e 1'eàr ofìrork. some achievements are alreadl' available and are presented in

ii-ri ipup.t The analr sis of rhese preliminary resuÌts. in conjunction with the governmental

; ; ; ; ; i . ;  and rhe knouledge of  ìhe state-of - the-ar t  at  in ternat ional  level  rv i l lsure i ) 'gu ide

Govemment actlons ln )'ears to come

L lntroduction

Nearlytwenty years have passed since the expression Remole,sensing was Íìrst used in

Brazil inihe *af ii ir known tòday. So. it seems proper to review the obtained results. some

ãf itr.onr.quences - both positive and negative - and to plan for the future, this planning

áã"ã iú.ougÏ rhe setting olgoals matched wrth the new priorities estabiished by the Brazil-

ian Government.
Dunng this time two different (but complementary) actions were developed in Brazil on

the Govúnment Level: the Rao.qìúsRAsrl Project an dthe Satetlite Remote Sensing Program'

The Rq,oaÌ\,rsnasrl Project was supposed to perform the Land Resources Integrated Sur-

ury-íf uni"uof 1.500.000ïm2 in the Amazonic'Region, within the zone of influence of the

Tisns-Amazon Highway (a2.07Skm long road parallel to the Amazon River). However the

surveyed ur.u *uã graâuattv increased ãnd, by 7g15 iÍ covered the whole 8'500'000 km2 of

the Biazilian Territõry, thus becoming the world's largest airborne radar data coverage pro-

ject (side looking radâr). This work génerated 38 reports with excellent thematic maps (in

if,e Ì ' t.OOO.O00 scaie) and their uuailubility has been an important asset for the Govern-

ment Planners both on the Federal and State levels.
This event generated a most important byproduct which was the training of hundreds of

technicians on the handling and assessment of non-conventional images' Until then, the

Braziiian technical people were used to the handling of aerophotographv onl)''

Today, both the data generated by the RaonvsRAsil- project and a fairly large number of

specialists can be found"in the IBGÉ Foundation, in Rio de Janeiro (lnstituto Brasíleiro de

Geografia e Estatístíca, the Brazilian Institute for Geography and Statistics).

- Ìrt NJ*""r-rd Dr-D. Besros-Nrrro. Instituto de Pesquisas, Espaciais. Ministerio de Ciencia e

Tecnologia, Caixa Postal 5i5. 12201 - Sào José dos Campos, SP. Brasil'
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Meanwhile. rhe Sareltite Remote Sensirtg Programm.headed by INPE. has followed other

tracks. First. rt was essential to prepare people for the then unknown techniques (even on

the international level) of satell i te generated data handling RecaÌl that the first natural

resources monirorrng tut.rf it. l t i1.n"labeled ERTS-1)was launched b1'NASA (USA) only

in Jul-v 1972 ! 
tell i tes were already being used woridwide

In those days. however. communlcallon sa

and were beginning theircommercial phase. Hence several Brazil ian technicians wele sent

abroad to seek ,pe.iut,rutlãn at every"level (i. e. lrom short on the job training courses ali

the wa1'  to  MSc's ancì  PhD's)
Further. it was enough lust to look at the characteristics of Brazil '  to guess that the coun-

try would become vervihortl-v an important user of the data generated by'those sateli i tes'

The large territorial ur.u. i i t. spaise knowledge of her nalural 'esources' the need of

checking on the progress of Big Projects going on ú remote areas. the economic interest on

rhe resulrs of the agrrcuúuiof íof i. i . a1t tÏ is p-lus the cost involved in obtaining data on the

above facrors Ul rf.r. truãitionãt nrethods. ìed Brazil to install in 1912 (right after USA and

(  l r n r t j . r  r  . r  e  o t r t t r l : ' Ì :  L n r t c l . : , t t  \ ' / "  / ;  ' '  (  r t ' t Ì t t Ì ' l  1 " 1 1 1 ' t 1 1

-1 
Ì rL.  a l iOi iec i  th :  c l r rect  access Io a iarse anlount  of  data nOt onlv  On the complete Brazi -^

i ian ternton but  a iso on several  other  neìghbor countr ies '  thanks to the st rategic  posi t ion of

the Cr i raôr j  ReccÀtr ig  SIat Int l .

Hence I\pE rechnicians hat'e acquired during these past ! 'ears considerable experience

in the process of  Oeteróprng iechniques and in tÈe ident ihcat ion of  problems which can be

either sol'ed o,.n1r,,gu', i.áïi iÀ tft" 'ut. of satell i te images' N4ean*hile INPE also trained

i;fï;;t;g.;;rses of s'pecialization in severallevels and graduate courses' MSc leveì) hun-

d;;d; ; i people from the Government. Uni'ersit ies and Private Indust.es'

The experience rn maintaining and operating sophisticated receiving equipment led

INpE to become atso an R& D cènrer able to dJvelop fairly complex units mainly in the

areas of receiving and data processing stations as well as Image Anoh'sls '!t'srenrs' N9w.adav9

the Industry, strengtnened Uy tt't. õovernment Policies is able to make and se11 abroad

competirivel\ ' . not onlr- itemi but s]'stenls developed bv INPE'

Unfortunately the Economic Crisis rvhich hit Brazil in the last few years was-specially

rough on the CountryïnAO C"nr.rs.INPE among them. Thelack of f inancial support

and the struggle f'or survival led INPE (and some othei important Government R & D Cen-

ters too) to invade an area which traditionally beionged t: lhlp:vate 
industry which was

iúut ãiírioolng for the execurion of conventional. non R&D Projects.

However. the new Government. instalied in March 1985, granted the oppoíunlty to

review every poiicy in úe Country. Thus Íhe Remote Sensìng, subjectwas also analysed'

Meanwhiie, a simpÌe ilrr;i"; oi what is happening in the. western countries lead the

observer to concluOe túaithe Satellite Remote 
'Sènsing 

activities are going now through the

transition from a wetf pioved technology to a commeiciai venture with a very high proba-

bii itv of success. Just l ike the Telecommunication Satell i tes Networks during the early

seventies. the mid .,grrGt in the future will be known as the turning point for the satellite

Remote Sensing technology. Hence. rvhy not to consider these facts in the new policy for

the Remote Sensing in Brazil?

The pnvate sector Íbr aerophotogrammetry still hesitant on space applications would

i.,u.ri in thó area i i suppã.teá by úlear, poiit iue, government policy on the sublect'.

Based on tnese tactJ ãnd trenás INpE has reshapéd its own policy and structure in the

Area of Remote Sensing. as it wil l be shown later on'

The Br(12ìlÌatt satellite Remote sensing Pt'ogllìndeals with the-receiving, processing' stor-

ing and disseminatron-àilÀug.t. wrth-the'developing of application techniques and its

transfer to the interesièJ r.Aoit ; wiÌh the development of systems and related instrumen-
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ralion:and last but not least. rvith the ntaintenance of the human resources in the area on
the desired ievel.

2. Remote Sensing Organizational Structure at INPE

This area ts led bv a Directorate assisted b-v a Council on Policies and Programs and a
Coordinator on Technologv Transfer. it operated in a matrix where the Programs (and their
Pro.rects ) occup\. Ìhe rori s. The human and material resources Íbr the support on these pro-
gr . tnrs/prorecÌs conìe Ì ronr  Departn lents (columns) as shown below.

SPACE APPLTCATIONS

REMOTE SENSING
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The objectives of these departments are;

o Rascarclt and AttPlicatr'#',,r.u. 
such rs Georogl. lËr"l31i-^^Tï.:tn 

', canoli11[;
QualiÍìed people in^ditlerent r1:t::,::'ü;.;;.ï;. 

iiï. ôuutin.ution has been acqutrecl

Hïïï!ïïl;,,,i:,ïT::*1,'et:il]'*-Fï'ïïï:Ji:i!tl'irLii:;;;iuï"uorn'
l)enarÌment has ïrero radiometers. luborutorter"ãnã op"tutional equipment for both visual

uná oigi,ut anall 'sis and lnterpretatlol-ì

O lntâge .4nal ts is  _-^^:^r ; , - . r  i  odei l ing and s imula-

: líÍírï lïï,*ru **:ï ì ; : : ilï':ïi"iï" I iï: ï1, : i.'"";,il h ii ;' ; ;.; a c, i v e i m a g e
anaivs i - r  and interpretat ion svstems'

O  
j i . ; i ' , r ' - , , . - r : . ;  1 ' ; r ' " ; '  t t " t l l i d I l t ) l :

Engrn: : :s  . lnd s\ \ t3 Ì11i  t í t ï " ' "Ot t ra l izC in RF'  process contro l '  real - t ime techniques '

drr :  conl .unì . , rc ì . , - .  . ,n1 ' . . - . . . ,  The denartn i -n i  r r " r  t "uoraror ies for  the deveÌopment  and

rn, ,3grr r ro ' .  . .a  . . i : . r , : .  
j ì1 . - ,a . - ' r : 'ns .no pto. . t t ing sta l Ìons and re lated equlpmenl

1.1,.,;:;i.;,;;i:'-- :3'3:\ ing' re;ordt rg'r'r.c:lì'i;,i,ÏÍ*:l:;:ïiïï.,ïliïii iïï

ìi; ru;::t*s;çr:il$ìïilï;;ì;;;ì's rhe d*a r"*i rrpr ' airborne
remoÌe sensrng ptat ron 'n (Bandeiranre a i rcraf t t

O TechnoioE Tronsler
-  user .s  ass lsrance ànd or ientat ion serv- ice.$ ' i th  a specia i ized teamunirs TATUS -  Lser

Auendance Service) ;"Ì N;i; i. 'N;;uur. e'uri iü. Rì;. i;; i"té dos campos and cachoetra

i ' "1: : ï " , " ,  [or  protêssionals in  rhe need of  fami l iar izat ion wirh the remote sensrng techni-

lutàruouu,. courses in rhe area with,regular cour:ï'l"Hi?:::;lt'"t and Image Analr -

sis. beginning rto*"o àÏtrt v;;;"1011"L1ne to 
"n 

úst Degree (2-3 vears on the average)'

- International Cooperation in.*tl9l:-itlting' includint'9l:litioution in and/or co-

ordination ottruin,niãouir"r, pro;..tr, 
"*p.rlã.nïs 

or joint activities with other countrtes

and Inrernationuf nË.iJi.r.ïí,i,.1*r*t iNpf, has cooperate with Argentina' Bolivia'

canada. chile. Chinïè:ì;*;;":õriô E."ààìiË'^"ãïnc Great Britain' lraq' Japan'

panama, paragual.. eËru. uruguuy. uSA. rôï. Ëooì'tir.i.'ÚNÈSCO' World Bank and the

itìiàrà.Lti..n- Dóvetopment Bank'

3. Remote Sensing Programs

3. I Environmental Analltsi

This program includes projects.gi l-"1:" 
Sensing Environmental Data Gathenng

Techniques anO st'tems using orUital and airborne lmageq''

The Progranr  inc ludes:

a\ EnvÌronnterttaI Georttorphologt' - Coas-t?]-.systems erosìon and equil ibriumI

ï; H;;;;í;;;;;;, - Fi;írinÉ' ï""' quaritv and avalablit)':

c) Land Use - soil occupatlon;

d\ lJrban QreQS - growth and use'
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Since July 1985 this program has developed the following projects:
O Cubatão (with Cerlsn. the state of São Paulo Environment Authority): Mapping of the
vegetal cover of the Quilombo and Mage river valleys to evaiuate vegetation degradation
and recuperation rates using IR and color airborne ìmages in the 1 : 25.000 scale. The work
is done and the technique is available fbr the user.
O IRRtca (with DAEE, the state of São Paulo WaÍer Resources Authoriry): Viabilitv studies
on the L,q,xos.q.r-TM sensor use in irrigated areas identifìcation and map production. Test
area is Braganca Paulista.
O AssrNrertrxro (u'rth INCRA.. the National Land Reform InstÌtute)'. Identifìcation of
possible areas for use in the National Pro-sram of Land Redistribution. employing Laxosar
imagen'. Sir test areas covering 96 counties were selected in the state of Rio Grande do Sul.
in  a tota l  area of  6.000.000 ha.  The proìect  has been completed.
O São Jose dos Campos nçi th the São Jose dos Campos count) 'author i t ] ' ) :  A Develop-
nrent  of  Tecnnioues tor  updat ing the land use of  that  count \ ' .  emplof  ing a i rborne and
Lrrosrr -T\1 rmage s.  The proìect  r i i l l  be f in ished b1 '  December 1986.
O IRRIcT I I  r r r i th  th:  . \a t ronol  l r r rsat t r . tn  Prograrn and the . l l i t t is tn o l  Transportor ion) :
Con .u l t r ng .3 : \ 1 , : {  i :  l h :  n i r po rns  o Ì  r . ì . 00U .00Uknr ra re l i  t b r  ac tu ; r Ì  Land  use .  i n  . r  sca le
. ' on tp . r t i i - ' i :  \ \ : i h  l h3  u r :  o t ' Ì h :  Luno j r l -T \ Í  I n ta -sen .  The  p ro . i ec t  i s  t o  be  con tp le ted  ea r i r

O ERosic,  ru l ih  th:  s tate o iSao Paulct  l lo ter  Resources Departntent  (DAEE).  lhe Techno-
Ì , , s  l t r s r t r u r t  r lPT rand l . \C -T l t eC ino l 'Con tp inas . - l g ronon t i c l ns t i t u te l ' .  Theuseo io rb i t a l
Ìmagen to estabi rsh dragnost ic  maps on Land use and erosion for  the state of  São Paulo.
sca ì :  I  : 250 .000
O I r r ro. \  (u ' i th  Suorxr .  the Àort Íeosï  Derelopment  Ageno' ) :  Use of  Lqrosrr  dara ro
moni tor  areas u ' i th  f lood r isks.  I t  wi l l  beein shor th ' .

3.) Program of Geolog'

Remote Sensing is an adequate techniques for mining and energy (i. e. oil and gas) sur-
ve1's through the analysis of the iand surface. Hence this Program has projects on:
a) Mineral and Energetic Research - Mineral and oil deposit studies through Remote Sens-
rng. for the estabiishment of prospecting models;
b) Geological Mapping - identification of iithostatigraphic units and structural analysis in
different scales seeking the deÍìnition of evolutionary models;
c) Engineering and Hydrogeologt - Remote Sensing application on geothechnical and
hydrogeological problems.

The Program of geology invoives the following projects since July 1985:

O Cnq,roN: Geological. Structural and Geotectonic Integration Studies of the southem
edge of the craton of the São Francisco River through the use of Remote Sensing, geophysi-
cal and field surveys.
O SrRcrpE (with INEP - Planning agency of the state of Sergipe): Employment of Remote
Sensig Techniques for morphostructural study of underground water in anomalous regions
in the state of Sergipe.
O TEsA,s (with Petrobras - The Brazìlian Oil State Co.): Development and/or adapting
orbital remote sensing techniques to evaluate the tectonics in areas of interest for hydrocar-
bon prospecting.
O Csnc (with CBPM The Bahia Mineral Research Co.): Evaluate Computer treated
LaNnsar-TM data in order to detect spectral standards in Grossans areas and lithology con-
nected to sulfide deposits in the North of the state of Bahia.



3.3 Program qf Foresttl

Research and Development of Remote Sensing techniques for application in Forestry:

Vegetation Mapping. Forest management and invãntory. t imber.volume estimates' evalu-

arion and monitorrng 
"ïã.ìãi.t,àï 

areas (fires. plagues, droughts etc') ' This program ls

ã."àl"pitg the folloiving proiects srnce Jull '  1985:

o Qurlrr.r: Evaluatron of burnt areas in Ihe Brosil ia Ìt iqtionol Park and the monitoring of

the Ì-oresr r.g.n.r.r,o'., ì irr""gr-,ìrr. use of L,qxos.{r-TM lmagery'. The Project has been

ït:lï:: i" : Srudies on the e\ aluarion ot'orbital Remote sensing Data in the detection of

r egeraÌ anont.Ìt i.s ,n ,n- . it,o-rtngu Region. Airborne ancl f ield work have conÍìrmed the

ïoit::.ï i t i . l 'rtrì,,. t :rgir\ rÌr Gor ernment/L'\IDo ): Forestal Resources Sun'e' of Uru-

gr : i  !SÌn!  L, . r , . r - t : i ï  ï " ; rg. ;  
- ; . : i .  

i  '  t . , , ,uu.oo0.  Prorect  erpected to end later  th ts

\  3 J :

-?. j  pr1.1g7;1rr1 at i  . lgr lCLt  i i t t r (

T h e u s e o f R e n l o t e S e n s r n g t e c h n i q u e s t o l a r l f ' o u t P l o j e c t s o n c r o p S u n e \ a n d i i e l d o l .
areas of urmor, ,rnpor,Jn;;ï;; ih" Narional Economv. ln thrs frameu'ork INPE has done

rvork on rvheat. ,ouuUaun.-ao*. rice. etc. Til led areas estimaÌes are done through Vtsual

and/or automarlc,nt.rpi.ìution of satell i te or airborne rmagery thus setÌing up integral or

sample mapping ot'Oesireãìe-ún. These techniques can als.o be used to estimate the losses

caused b1'plagues. oereui"sïno periodic events such as Íìost or drought.

Y ie ìdes t tma tesa Íeob ta ined th roughmode l i ngw i thda ta f romorb i t a l r emo tesens lng
and convenrionu uetJJrJ;il"ï si;r-ús. Hence"this program has developed since Jull'

1985 the following Projects:

osoloNu(withtheMìnistryQfAgricutture). :Evaluat ionofthegrowthoft i l ledareasinthe
state of Mato Grosso in tft. f qA+7t985 and 1985/1986 periods' .
o ÌnscÊ (wirh the B;;';';ì B;;rio,-USg of Remore Sensing technique to heip the Rural

Credit fiscalization Process. The test area was .itàttn to be tÉe InlcÊ county in the state of

Bahia (beans. .orn unJôïitãi Oil Plant)' The project 
Li: 9:^tt 

concluded and its resuÌts

mìJe àu*fuUle to the Bank of Brazll to be used countrywrse'

o C,qNas,ArE (with sEnpno ' tr,. r'.o.rut Data Processing Service) Sugarcane íarms inven-

tory and mappìng on.,Àiionut level. employing orbital and airborne remote sinsing techni-

ïtilro,ro, (with the Province of Corrientes - Argentina): lrrigated rice areas inventory'

uno Ãupprng through the use of LeNos'qr-TM Imagery'

o Srac (with IBGE, the Brazitisn Institute qf ceàiràíni qnd storisrics): Establishment of a

reliable operationaÌ 5,;.n. 
-;; 

Agriculturãl unã Liutttotk lnformation' using orbital

remore sensing and b#d ;; pràú"Ëìiitii. Methods applicable in thervhole National Terri-

ro,"1,. Its first phase..j;.*|rh.iiut" of Paraná wiit Ue completed bv April 1987'

O Esrrvr (with the Ãoi't à7 nrori /) : Developing of yield Modelling for sugarcane. wheat

ïtfr:ïï?tffit Íhe Bank o.f Brazil):Improvement of orbital Remote Sensing techniques

ú tire egricultural Credit Fiscalisation Process'
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3.5 Image Anal.vsis $l'stelrts Progrant

INPE has made an effort to develop in the last íèw years. a family of image analysis s1's-

tems. These systems. based on Brazil ian made micro computers. are used in the analysis of

Natural Resources mainly. although their fìames allow the use in other areas such as in

Metallurgy. Meteorology and Medicine.
This Program also rvorks in the field of geographic information systems. incorporattng

sate i i i te  imagen' .
The equipntent  r i  h ich l re of  ìnreresÌ  Ìo  the user  communi t l  are t ransferred to the Indus-

: r  Ìòr  producÌron lnc i  contnterc iahzat ion.  Hence th is  program inc ludes the fo l lowing pro-

:  - . . .  . t : ì , - 3  - ì u . i  l a S i .

O  )  . . . . r  i i : - . . . . .  .  r , ' . . . - -  - l  , ; . r  ,  ,  '  j .  i . ' 1 l i  i  unde rd i Í Ì e ren ta rch r tec tu res .each i v i t hag i ven
-  : - - r : r l  , : ì t : l - -  : : : :  ,  T: :s  j :  ' : .ornr :nt  in ;1ud:s Brazi i lan n. lade hard\ \ 'are and appl tca-

: . ,  a  .  : : . ' ' . : l :  -  I  > :  ' : l : .  ; l : : s  l Ì l l  - ' : :  s -ns Ìng .  n l : t :O ro ÌogY  and  i n l age  ana Ì i  s t s t  The  f i fS t

: : - ^ : - . . . 1 . . . : 1 . . .  : . : . ' . ' - . .  . - : . : . . : l j : l i L : l ì . ; i n 3 l ; : l J Ì $ O n ì O f C \ 3 I - : l O I - ì i r S t t t r t -
i  . -  I  - ' . , - -  . - -  l : - . : . . : : . : . . : : -

" - : ^ - ^ : :  - . 1 . : . : 1 . . .  S . : . "

O  S G i  D = . : . - : : - : : . .  - .  L r :  . ' , t . - ' : . - . ; .  1 , " , , r ' ' ' - ; - , , ' -  j ;  r i i ' 1 ' ' .  ; S t n g  h l r d n . l r :  l n d  S O t Ì u . i r :

-ì.ó Ground Statiorts ancl Insrntntentatiott Progrant

INPE acquired its fìrst satell i te receiving and data processing station in 1972 just after the
launching of'the L,q,Nns.q,r-1 satell i te. Since then INPE technicians have been updating the
station to handle data lrom new sateli i tes, besides keeping up with its operational needs and
improving its efÌìciencl'.

The knowledge absorbed in this process led INPE into an effective participation in 1980.
in the design and development of a ground station for the Thematic Mapper Sensor.

INPE has been also developing equipment for Meteorological Satellite Stations and for
Dqta Collection PlotÍorms (DCP's). Hence this Program has been developing, since July
1985.  the fo l lowing Projects:

O GOES-A.d{: Development of a system to process data transmited by the new GOES
satellite. The prototype rs ready and the Industry will begin production early next year.
O TIROS-N: Facil it ies for high resolution, digital, geometrically and radiometricaliy cor-
rected imagery Producrion for INPE's Meteorological TIROS-N Station.
O DCP: Data Collectron Plattforms for poiar orbiting and Geostationary Meteorological
Sateii i tes. In the past INPE developed a DCP for the Ancos system which is being industri-
alized in the Country. Shortly a DCP for the GOES system will also be available as well as
an ARcos low-cost receiving station. in VHF.
O SPOT (with the CNES/SPOT Image Co.): Development of hardware and software for
use in the LnNos.qr-TM Station to receive and process SPOT data. The first phase wil l pro-
vide receiving and recording capabil it ies and wil l be ready before July 1987. Data processing
on the levels SPOT 0, I A and i B wil l be possible by December 1987. Agreements between
CNES (France) and COBAE (Brasil) and the contract between INPE and SPOT lmage wil l
be signed shortl l ' .



3.7 Prog.rom oí Cortograqh.t'

Since 1980 INPE has been concentrating in this area its efforts in the problem of de-

".1;;;õ 
iá.itniqu.t for geometric correction, of'orbital imagerl ' '

The treatment of these images uslng conrrol points and advãnced sensors allowed INPE

to d i rect  i ts  car tographic act iv i t ies towards:

a) producrion of planrm"eiti. in-,uÃ. .r-tarts rvith future inclusion of alt imetric information;

ü,  ; ; ; ; ; ; ; ì ;n  o i ' rhemar ic  n. ìaps in  d i f tèrent  scaies and

. ,  lnd" i ,ng o l -  iL ìn\  3nl Ìon ' i l  topographic ^maps'
T i^ . rs : :ogi rn,  ' .  o . ' ' - 'or ing s ince Jul l  1985 the fb l lor i ' ing proJect :

: ' . :  . ' \ : : i  DSG -  I  h :  . - l l r r l  Corrogranl t ic  Sen' tcc) :  Use of  L 'Axos 'Ar-N{SS

.=-  a- , , , ,  : - r : iog: ' lnh ia nroduct '  rsu;h ' is  p l rnrn let r ic  ln lage-nlaps)O  C , . .  ' . - Ì ' ' l

> . : . , :  .  - - :  i \ ? :  L : '  l : : i -  i  l ;  i : > : ' : i ' : -  ' r : ì : : -  < - :  3 - - : : : l  o : J 3 :  i '  \ u t n Ô f t  t h :  I n S t i t U t c -

: - ' . r ' .  i i . : : .  ' . \ : . : ' - :  : : : - - : :  a : : i : ' l '  i : ' ÌJ  f , l : '30:n3- lnì '1s31" g: rduJi3 Jours3s ' inc t r ' i lnrng tn the

: : - :  Er .  r : ,> : : r  ; ln ; :1 . , : ; t :c i  rn :nh.rn; rng.  i i Ì tenng.  c Ì . ìss i Ì ìa ! ì t1on.  regls Ì r ' ì t ìon '  geonlet r lc

- r : r 3 . : : c : . i : J  l n l r gs .n ] ì i " t  t t t nn 'q "J  Hence  th i s  P rog ren l  has  Ì r ro  p ro lec i s :

o P t r p R c r : L { \ D S ' À T l m a g e n p r e p r o c e s s l n g t e c h n i q u e s a n d r i i n c ì Ì ì e Ì d : d e t e c t i o n . l
\ lereoroìogical  GOES f  n- . , "g* .  f  ,  i tóannend i . " t  to  dei  e lop preprocessing technìques f  or

the SPOT-HR\ '  :ensor
o Al{rlr.r: Research on lmage Analvsjs Methods using theories on Pattern Recognttton'

lmage processing ano úuihËmutirai Morphoiogv foiapplicatio.ns in Remote Sensing'

Merallography, v"o'.uiïÃì!"t. õt' iàrogv.'Non-óestructive Testing etc' ThÌs project has

been assisred uy r.r,"iát^ãig?rà"tiontïucn as PrrnosnÁs. INcon and Íhe Universit ' t 'of

Erlang.cn t in Nuremberg).

3.9 Remote Serlsln.e Research Program

Thepurposeof . th isprogramisto increaseÌheknowledgeaboutremotesensingdataand
possible correlations riiiúïtiuin features. The activities include studying the parameters

which can influence ,ú. ã"ü *õ"isit ion and registration techniques such as atmosphertc

effects. spectral radiometric properties. sensor Ipecifications, etc' This program includes

two projects since Ju11'. 1985:

a Lrrnn: Spectral discrimination of Laterite in the Paramirin Valley through field and

laboratory data correlated with enhanced L'q'Nos'qr-TM imagerl''

a cES (with the trlaua Institute of Techno!o,p'and the zavras school of Agricttlture both in

tr,. siut. of Minas Gerais): l0GHZ Radiometer Performance check-out.

This radiometer has U"Ë.'O"""ltp.d at INPE for Land Spectral Characterization'

NOTE:Th i sP rog ramhas twomore resea rchp ro jec t s .one inAgr i cu l t u re . t heo the r i n
Geology. dealing \"rr;^i;; ;;luation of rhe sPoT data over the Braziiian Territory'

4. The Future

The number of images produced and the user community has been steadily growing

since the beginnrng 
"iìf iã 

pi"Ár"m. Brazil has an outstanding position among the countrtes
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operating the L.4n-ps,q,r System. The data base includes nowadays nearly 200.000 L.qNos.qr

images. Íhe number of Users (mostly lnstitutions) exceeds 1.500. many of'them being

Íiom outside Brazil.
The growing use oí'Remote Sensing Data in the Country led the Government in 1979 to

updateìhe exiit ing Ground Stations to collect data from the new LnNnsnr series. Todal'

INPE receives. processes and distnbutes LaNosat 5 data from Íhe T'hematic Mapper (TM)

and the Multispcctrol Sc.anner Subsystem (MSS). It is getting ready to use data from the

French Sate l l i te  SPOT-1.  Another  s tep taken bt ' the Government  re lated to the Remote

S:nsrng Progrant ri 'as the oíÌrcial approval of the so called Bra:i l ian Crtmplete Spocc l lÍìssirtrt

\ ÍEC ts  I
\ IECB has rhe obr :crr r  e o idesigning.  bui ld ing.  in tegrat ing.  test ing.  launching and oper-

. r i : r ìg  rbur  n; Ì ron: i  ipn l r ;erron sat : l i r tes -  Ì r io  lor  Data Col ìect ion and t rvo fbr  Remote

S;- :<:1:  Th:  . : - : . -n3: :  l - ing cìer  eìonecl  ìn  tsraz i l  br  the l . {E -  Insr i tu te r t f  Spoc 'e '4ct i t ' i t ies

\1 : r : - . : : i  . , j  . \ : : . , i : - . . J :  Th :  : r l : ; t : d  c t r t e  l b r  t he  t l r s t  sa te l i i t e  i aunch ìng  i s  Feb rua r l  .

l a : -  T : : t ì : ' s : : , i ' > - , : : . . : l : > . : 3  Ì l - . 3 D . r t : C o 1 Ì e c t l o n o n . s . u i 1 1  u s e t h e D C P ' s ( D a t a C o Ì l e c -

: . . : : P . : : :  : : . .  . . . 1  l . - 1 . . . . : L : - '  t . , l ì . , ; . . .  r : : l i : n : t t c n l ( ) : n r t l o n . r ì  . r p n i i . ' : r t i o n . , T h e g r e , t -

l - , : .  : _ . . : l t ; i , .  .  i l . :  . : . : t ì : i - .  , . . :  . : i - . . . . ' . =  t .  Ï l ' . . r "  - r r : i .  . r l 3  Ì l J t  t o . l  i r l g h  l n d  . i r :  n o t  r : . l t e d

T: :  ,R .  , ' j . ; . . . . . : ,  :  \ \  h t ì : ;  L  j j n J h i n r  l :  I o 1 3 5 3 3 l l  t L ì  o a a u ;  l n  l g q - ì .  n  r Ì r  I - :  j l t

i l O i l ì : i l i l h ' l L  l . .  : : sou : ; :s  3 \  r l J i t lon .  us lng  Jn  onboard  . l l  u l t t  :  t t t t t r r t , '  Eor t  i t  O r  sc '  -

: , i  3 n J b l c  I h 3  c o u n l n  l o  s c h i e \ 3  i I s  o \ \ n  d a t a  b a n k  J t  i o \ \  a o s Ì  a n d  o l . Ì

\o i iadars rs  l r  hrs been aìreaf l r  ment ioned the Pol icv anlong the \ \ 'estern Countr les is

ln :  t ransle ience ro Pr ivare sector  of the space technologies tuhich hare been fu l i r  tested

! ìnd appro\ .ed a l Ìer  Iears of 'operat ion.  Hence.  as i t  happened to the te leconlmunlcal lo Ì l

sarell l tes. the L.rrosrr svstem afìer fourteen years of operation is beginning to be thought

oi as a commercial item. This means that very shortly its users wil l have to pav nornral

prices Íbr services here-to-fore rendered at a symbolic rate. Similarly the French Govern-

nlent operates the SPOT system, in a commercial basis, through the SPOT-lmage Co.

Thus it is imperative that Brazil possess its own satell i tes.
A satell i te configuration is chosen to attend the aims of its owners. In a domestic satel-

l i te. the spectral bãnds and the channels of the observation camera are established as a

function of the parameters the country wants to observe, measure or collect. This action

rvil l  allow the establishment of long range economical and social programs.

Stil l  in the International Scenario, an ever growing number of new satell i tes and data

acquisit ion systems wil l be placed in orbit. so that Natural Resources Surveying Processes

and Envi ronmenral  Moni tor ing Techniques wi l l  become more and more s impÌe.  prec ise

and less expenslve.
So it is t ime to plan aheaci. thinking in terms of the Future.
Brazil has todal,thousands of LaNnsAr images of its Territory and its complete Radar

Coverage (SLAR) is available. Besides, it has data gathering and processing facil i t ies rvhich

can be úpgraded at reducecl costs to handle future satell i tes data. More important. it has
quite a róaìonable number of'skil led technicians who can make adequate use of the avail-

able technologies.
Among the New Government highest priorit ies in the Soclal WelÍare Plan it can be men-

tioned thã Programs Íbr Food Distribution. Urban Development, [.and Reform, lrrigation

and the Northeast DevelopmenÍ Pro.ject as those which can benefit from the use of Remote

Sensing Technology. In fact. INPE is alreadl' working in nearly everyone of then-r.

Hoiever. it is hrgh rime to bring in the private Industry. Our Electronics and Inf'ormatics

lndustries are capãble to produce the items required by the remote sensing specialist.

Besides. the Airsurve-v Companies can also be present in the Commercialization ol Data,



thus improving the overall efïìciency and yielding better service to the Users communtty'

The Government would itay in the area of the Research of new technologies, improving

úe existing facilrt ies (e. g. initall ing Regional Remote Sensing Laboratories)' training per-

sonnel anã warranting the data access to new satellites and systems of interest'

This way it wil l be tãiA tire foundations which wil l allow the Brazil ian Society to have an

effective párticipation in defìning future Space Missions either national or international'- 
FinaLff. as evervbodv here knôws. space means development' lts adequate use wil l be

crucial fbr the social and economic welfare of tsraziÌ '

) L


