@ https://ntrs.nasa.gov/search.jsp?R=19840023668 2020-03-20T20:56:40+00:00Z
metadata, citation and similar papers at core.ac.uk brought to you by 4{

g
-~

provided by NASA Technical Reports ¢

General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)


https://core.ac.uk/display/42848158?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

(E84-10170) THE INPE HAWDCUIS 10 Tde 61d NH4=-31738
LANDSAT LECHNACAL WU Kiids unCUF (LT Wu)
MEETING (Iustituto de Pesqulsas Yspaciails, J
Sao Jose) 17 p HC AQ2/4r AQH C5CL 0528 Unclas

63743 00176

. SECRETARIA DE PLANEJAMENTO DA PRESIDENCIA DA REPUBLICA

CONSELHO NACIONAL DE DESENVOLVIMENTO CIENTIFICO E TECNOLOGICO

x, . .
o

AY g .
M

Y

v
é

- %
¥ 4

D I

x -
» =

;
r"-
7 . .
-
I 4

&y

! =
2

=3
Y
L3

ad

RECEIVED BY .

NASA ST FACILITY ;
DATE; 3/ %/ﬂ :

DCAF No.

Q)ﬁocessr:o BY
NASA STI FACILITY

[J ESA-sDs ] AIAA .

vof INSTITUTO DE  PISQUISAS  ESPACIAIS




LA L Al

L

. —

1. Publication NO 2. Version | 3. Date 5. Distribution
INPE-3145-PRE/530 June, 1984 D Internal External

4. Origin Program [J Restricted

DGI
6. Key words - selected by the author(s)

LANDSAT THEMATIC MAPPER

MSS LTWG

™

7. U.D.C.: 528.711.7

8. Title INPE-3145-PRE/530 |10, No of pages: 15

THE INPE HANDOUTS TO THE 6TH LANDSAT TECHNICAL 11. Llast page: £.2
WORKING GROUP (LTWG) MEETING

12. Revised by

9. Authorship Jose Luiz de Barros Aguirre
Leopoldo Edgardo Messenger Parada "’ = forr N
Sergio de Paula Pereira Marcio lNogueira Bdrbosa

13. Authorized by

. . Nelson de Jesus Parada
Responsible author ~ ) Director General
T

14. Abstract/Notes

This document presents the INPE handout material to the
LTWG meeting held at its facilities in Sao Jose dos Campos, SP, Brazil,
from 12 to 15 June, 1984.

gurchased
. $ography may be. ¥
originsl ote Center . 7 .
8 D‘“ od »

15. Remarks

{
%
k1




THE INPE HANDOUTS TO THE 6TH LANDSAT TECHNICAL
WORKING GROUP (LTWG) MEETING

The objective of this report is to present the material
that INPE will make available to participants attending the 6th LTWG
meeting, to be held in Sao Jose dos Campos from 12 to 15 June, 1984.

Annex A presents INPE's  LANDSAT Receiving and
Processing System in its present configuration and status (Item 5B of
the meeting agenda), as well as the experience already obtained with
LANDSATs 4 and 5 (Item 10).

Annex B includes the revised tables of Station Plans
for TM Reception and Products and of Implementation Schedule for Data
Formats Employing Superstructure Conventions, for update of the LTWG
documentation and presentation under Items 9 and 12 of the agenda.

- Annex C is a short proposal for standardization of the
Worldwide Reference Systems, which we felt could fit within the "new
business" framework of the meeting.

Annex D shows INPE's preliminary TM Products Price
List. There are open questions concerning exactly how the NOAA
distribution fee would apply to some of the products.

Annex E contains a TM image received and processed by
INPE, to illustrate the appearance of the products to be offered.
Distribution to wusers 1is expected to begin Jlater this month,
depending on the solution of the questions concerning the NOAA fee.
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ANNEX A - INPE’s Landsat Receivind and Processind Sustenm

i1, Confiduration and Status

INFE’s Landsat sustem is srlit into two sites. The Receivind Station is
located in Cuiabas Mato Grossor» nue to its deodrarhic rosition which
favors the best coverade of Erazil and South Americat the Frocessind
Station is in Cachoeirs Fsulistar Sao Faulos closer to the resources
offered by the Rio-Sao Faulo redion, The tares recorded at Cuiaba are
sent to Cachoeira Paulista by rlane,

1.1 - Receivindg Station

The rresent configuration at Cuisbs can be divided into four different
functional subsuystenms:

- Trackind and receiving subsystems including

+ one 9-meter rarabholic antenna for S-bandy with associated trackind
and receivind equirment (Scientific Atlanta)y installed in 1973}

+ one 10-meter rarabolic antenna in cassedrain configuration for
simultaneous § and X-band recertiony with associated tracking and
receiving eaquirment (Scientific Atlanta)sy installed in Sertember:
1982,

- Recording subsustemy including

+ one raralell 2B-track wideband recorder (Amrex FR-1928) for MSS»
installed in 1973, Ur to 2 satellite rasses are recorded onto one
7200 tare.

+ one serial-in-serial-out 28-track high density digital recorder
(Martin-Marietta) for TM or MSS» installed in Februaruy 1983, Up
to 2 TM rasses or 6 MSS rasses are recorded onto one 9200’ tare.

+ one analod 4-track instrumentation recorde~ (Hewlett-Fackard) for
telemetry data» installed in 1973, Ur to 2 passes (B Kbrs) or §

Ac e

passes (1 Kbrs) are recorded onto one 2400 x ,25' tare.

+ one serial-in-serial-out 14-track high density didital recorder
(Martin-Marietta) for MSS, installed by NASA to surrort the Rachur
Plan,

The old RBRV recorder (RCA TR-70) was transferred to the Frocessing
Stationy as 8 tackur to the existind one.
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- Dlata monitorind subsustems including

+ a8n INPE-built hardware allowind simultaneous display of the six
MSS sensors from any band in analod form onto an oscilloscore CRTH

+ 3 COMTAL black-and-white visualization sustem with a 512x512
screen a3llowindg real-time or plasback monitorind of TM video datsa
in 8 moving-window fashion.

- Comrputer subsuystem» based on @ DEC FDP-11/34 minicomputer and
perirheralsy rerforming:

+ dgeneratlion of antenna rointing data printouts for satellite initial
acauisition or manual reaceuisitioni

+ real time surrort of the antenna trackind a3s a secondzry modes in
case of autotrack loss or malfunctions

+ downline loadind of the COMTAL arrlication software.

The Receivind Station is orerational for both MSS and TM and both S-
and X-bands: and has been recording MSS dats from Landsats 4 and S
over full aceuisition rande since launch. TM data are beind received

and recorded redularly since Arril 6y 1984,

v AN W

1,2 - Processing Station

The rresent confiduration at Cachoeira Faulista is best described if
groured by the instrument(s) to be rrocessed?

- The old MSS/REV rrocessing subsuystem intedrated and instslled by Rendix
fierosrace in 1974y built arownd two DEC FOFP-11/15 minicomruters and
rerirherals: including

+ one raralell 28-track wideband recorder (Ampex FR-1928) for the
plavbachk of MSS datay and its special interface equirment (Rendiy
ferosrace) carable of extracting from the incomind stream and routing
to the minicomruters throudh serarate lines the video» auxiliary data
such a3s Time and Line Lendth codess and sunchronization sidnals. s

+ one 70mm film Electron Eeam Recorder (CRS) and srecicl interface
eauirment (Rendix Aerosrace) including D/A converters and deometric
corrections circuitry to allow the comruters to deometrically correct
the imades without the need for resamrlind,

+ one analog 4-track instrumentation recorder (Hewlett-Packard) for
plaving back telemetry datsa.
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+ one modified VT recorder (RCA TR-70) for REV rlavbacks and its
special interface (Sunartic Sustems) to DC-restore the video and
route it directly to the analod circuitry of the Electron Eeam
Recordery at the same time sendingd sync rulses to the minicomruters
to allow sunchronization with the deometric and radiometric
(de-shadind) corrections.

+ one RAMTEK visualization eauirment with a 256%640 color monitor
allowind disrlay of MSS video from either the wideband recorder
(through the computer) or CCTS.

+ one diditizer table (Bendix) for measuringd X-Y coordinates to surrort
either sustematic calibration of the EER with drid patterns or the
deneration of Frecision rroducts based on Ground Control Foints
identified on bulk imadery,

+ one Quick-Look eauirment (Celco)s connected directly to the MSS
recorders allowing the rroduction of low-resclutiony uncorrected
imadery without computer interferences via 2 camera courled to &
CRT.,

This subsustem is orerational but the mean time between failures is
decreasind due to ade. It is receiving the addition of two new madgnetic
tare units (one of them already installed) to surrort CCT rroduction
with increased relisbilitu.,

The new TM erocessing subsustems intedrated and installed bu Societe
Euroreenne de Froeulsion (SEF) in Decembery 1983y with the final
accertance tests concluded in February, 1984, This subsustem ie built
around a8 DEC VAX-11/780 and rerirherslsy and includes:

+ one serial-in-serial-out HODR (Martin Marietts) for rlauback of the
TM taress and dedicated acauisition chainm (Enertec) including a
format sync/decom and a srodrammable demultirlexer, The chain is
controlled by an LSI-11 microrrocessor and communicates witn the
computer and with the COMTAL sustem belowr rroviding videos status
ang auxiliary data.

+ one COMTAL Colo: visualization sustem with 3 S12x%512 screeny
interactive kewsboard and trackbally connected to the VAX and to the
subsanrled outrut rort of the aceuisition chain. This sustem
supports the production of Quick-Look imadery (throudh a slave
flatscreen disrlay connected to the monitor and courled to 3
Hasselblad camera) and also the interactive imade manirulztion
facilities (contrast stretchy edde enhancementy etc) available in
the processing sustem. These facilities orerate over imades
previously loaded into the 254-ME disk dedicated to this role.
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+ one S-inch film Electron Ream Recorder and srecial interface
equirment (Imade Grarhics Incs)s This EER 1s & second-deneration
device carable of both raster and vector drawindy with deometric
fidelity rated at 017 and extended deometric corrections
carability,

The software of the VAX suystem (develored Jointly bw SEP and INFE)
incorrorates both rroduction and manadement functionsy handlindg the

creation and urdatindg of an acauired + rrocessed imades data bases
allowind inquiries 3nd sroduction schedulind based on user requests

entered into the svstem.,

The TM eprocessing subsuystem is currently being tuned to the Landsat-5
parameters and characteristicsy and distribution of TM rroducts to
users 1s exrected to start late Junes 1984,

Resides the two rrocessind subsustems aboves there is a3 DEC FDOF-11/34
mit.icomruter sustems instzlled in 1978y surporting the management of the
MSS and RRV data bacesy as we.l as the ineuiries snd orders related to
these instruments, It hosts also the deometric correction auxiliary
functions for the rroduction of Bulk angd Precision rhotodrarhic MSS
imagery (this latter fullys orerational since early 1983),

2+ Exrerience in Acauisition and Frocessing of LANDSAT 4/9 Dats

24

A

i - Receivind and recording

few roints deserve srecial notice in this area!

The "assisted trackind' imrlemented in the FIF-11/34 has not been
necessary due to the absence of autotrack losses in normal oreration.
The emrloved modely howevery has demonstrated surerb rerformance in
tests conducled by turnind off the tracking receiver after the inmitial
satellite acouisition. The comruter took over controlling the antenna
without loss of a sindle dBR in the rauload sidnals,

The telemetry recorder had to be adarted to the new data rate of 8 Kbrs,
by usind bi-phase instead of FSK recording.

Landsat-4 TH data was never received due to the early failure of the TM
transmitters, MSS was received and recorded with no rroblems,

Landsat-5 TM is beind routinely received and recorded since Arril &
over the whole Rrazilian territors (about I8S scenes/cucle)., Due to

the higher cost of recordind and storing TM datas recording over other
countries is rlanned to be subject of srecial arrandements between each
interested country and Brazil.

Sr—
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2+2 - Processing
20201 - HSS

Some problems faced in the processing deserved srecial attention!

- Some hardware modifications had to be carried on the MSS format suync
equirment to accert the new §/C identification code inserted into the
Time Code format.,

- fn old rroblem affectind all 24 MSS detectors was solved when it was
noticed thet with Landsat 4 the rate of ils occurrence was consider-
ably higher, This led to associate this rroblem with the increased
Dorrler effect due to the lower altitude of the satellite and trace
it down to occasional sindle-bit losses at the llemultirlexer in Cuiaba,
Another modification in the MSS format sunc eauirment corrected this .
problem for the rrocessing, :

- As in Cuiabay the telemetry recorder had to be adarted to the new data
rate of 8 Kbrs. A modification in the recorder interface to the comruter
had to be imrlementedy as well as a rather deer chande in the
decommutation softuare.

- A heavy 'wooddrain effect' associated with detector coherent backdround
noise was observed on Landsat-4 MSS data.

20202 - TM

Durind the Finsl Accertance tests» in the reriod from [lecember/1983 to
Februaru/1984y several rerformance tests were conducted, Concernind
geometric fidelityy it is worth to mention the results achieved in the 3
deometric internal accuracy test, As a test imader the Toledo-lletroit :
Landsat-4 scene of Julw 25y 1982 was selected, The sustem deometric
corrections were derived analutically and arrlied to the Zlectron Beam
Recordery benefitindg from its asbility to accert real-time corrections
directly on its X-Y deflection circuitry, The full model (includirng Jitter)
was imrlemented into a UTM rrodection and 50 well-distributed deodetic GCFs
were identified and measured., After removal of translationsl and rotational
errors with resrect to the UTH dridy the following encouradind rerformance
data were verified?

1 Nl

03 %

29.1 meters
24,6 meters
38+1 meters

Scale deviation

RMS error in Easting
RMS error in Northing
RMS error (total)

*e oo o> oo

Mote that this is Just a sustem-corrected imade!
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From March to Mau/84, effort hau been srenty mainly in the software arear
to addust the embedded satellites/instrument rarameters to the new
Landsat-S-srecific coefficients/characteristics. Chandes have also been
made on the rroduction routines towards a dreater orerationality when
routinely processing real data onto Quicklook or high resolution EBR
imadesy at real time rates.

On Arril/84 rroduction of ereliminary TM imadery was initiated in the high
resolution film recorder with the main purrose of evaluatindg radiometric
and deometric cuality 3s well as imade arrearance.

During this sreliminary productisn phase some arrarent anumalies were
observed:

- A banding effecty in rhase with scan rates visible mainly on uniform
radience areas» has been seen and thoudght to be related with the Scen
Line Corrector rerformance. It was not observed in the Detroit imader
at 40 dedrees North latitude, This rroblem is still beind studied to
confirm or not this possibility, In the meantimer imades are teind
processed with 3 deometric correction level slightly lowersy to force
parallelism between forward and reverse scanss This has eliminated the
banding effect without causing noticeable local distortions,

- A severe 2lond-line shift between forward and reverse scans can be
observed in band 6 (thermal), The eroblem is still under investidation.

- Concerning radiometric rerformancey 3 definite need has been felt for
some kind of contrast stretch treatment on data of most TM bands rrior
to rrocessing them onto film, The attemrt to rrocess these bends to film
without such enhancements has resulted into very flat imades with roor
imade detail., This situation is addravated due to the linear damma
transfer function rresently in wuse in the EER, All bands excert 4 and S
will require srecial look-ur tables derived to accomodate the averade
ragiance excursion of each band within the most favorable durizmic rande
of the film but avoidindgy 3s much as rossibles cutoff or saturation of
the data. The intention is to combine linear look-ur tables in the
comruter with 2 nonlinear damma transfer function at the EER to achieve
this imeprovement, In this ereliminary rhssey tests are beind conducted
to select the best dain and offset combination for each baend for the use
of linear look-ur tables slone, The nonlinear damma transfer function on
the EER will be inrlemented in the near futures and new gain/offset rairs
may be reauired then,

S Y T
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ANNEX C - WORLDWIDE REFERENCE EYSTEMS: A CALL FOR STANDARDIZATION
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Since Landsat I came to stade with a3 new coverade ratterny the concert of
the Worldwide Reference Suystemy» ideally suited for reretitive satellite
coveradey bedan to face its first rroblems. We have now two Worldwide
Reference Sustems instead of one andy with the several other satellites
exrected to be launched in uears to comer some confusion is likely to arise
if the WRS concert is not revised,

At INFE we have dot used to refer to the two existing WRSs as the °old® and
the 'new' oness instead of usind the full namrs of *WRS of Landsats 192 and
3* and "WRS of Landsat 4' (whichs by the wayr» should now be changed to
mention also Landsat 5). Needless to sau that a third sustem would
invalidate these nicknames.

The next remcte sensind satellite avazilable to the international user
community wiil be exrectedly the french SFOT. For this satellitey with its
side-lookind carabilityy the concerts of Faths and Rows will be definitely
inadeauate.,

Therefore» evidence seems to roint to a deodrarhically-oriented WRS,
inderendent from any rarticular coverade patterns as 2 long term colution
to 2llow users to srecify their ares of interest in 2 re2sonably concise
form,

Some countries have already deocoded rroducts based on a chart indexs which
dave to the outrut of tneir sustems this characteristic of universality,
What we feel the rieed fory» howevery is an internationcl consensus» rerhars
to be presented to the LGSOWGy» on 3 recommendation for a deodgrarhic WRS
that all countries could use and would fit not only 8l]l Landsats but future
satellites as well,

In our point of viewr this swystem should have the followindg characteristics?
- be simple tv explainy to rerresent and to use}

- have 3 "resolution"' of 15’ (aprrox, 30km at the Eauator) to allow
dood seraration of scene centers for imades like SFOT’'s (60x60km)
and also that users can exrress more precisely the location of
their areas of interesty but surrort also the srecification of
larder areasi

~ stand above national chart indexindg conventions and avoid the

somewhat confusing articulation rules of the international World
Geodrarhic Reference Sustem (NF23-Y-A-IVU-3y et..),

-C.1-
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A rpossible implementation» diven herein to illustrate the roints abover is
that we keer the well-known East-West/North-South latitude and londitude
scheme to define 3 1-dedree dridy and subdivide each cell in 4x4 subcells
of 15’y addressed by a rair of 4-valued codes» one code for X and one for
Y. It we defined these 4 values as AYE»C and Dy four examrler Sao Jose dos
Cempos (S23:10/W45:53) would be in "Path' S23A/"Row"' WASD, A Landsat-35
scene showind the city (Path 218/Row 76 of the Landsats 4 and 5) would be
coded as S23A/W4SA for its scene center ati S523:106/W45:00,

A srecial code denotind *rande® of interest or coverade could be also
defined to dive an idea of the size of 3 scene or the extension of an area
of interest whose center is expressed in this WKS, This randge code should
be exprressed in terms of distance rather than in coordinatesy due to the
converdence of meridiansy and corresrond to 8 nonlinear seaquence (like 109
20y 50y 100y 200) to limit the number of randes. The code could be arrlied
optionally to each direction or bothy derendind on the convenierce of
specifuind this information and also on whether the imade or the area
extends bevyond or is smaller than the subcel. containind its center, For
instance! the Landsat 5 ccene over Sao Jose dos Camros mentioned aboves
sized sbout 189%18Y Kmy could be coded as S523Ae/W4TAe if *e’ deroted a
range or: the order of 200 Kmi the city itself could be described by
S23Aa/W4SDa if "2’ was associcted to 3 10-Km rande and one desired to
specify the srrroximate size of the city.

It 2 deod~arhic WRS such as the one above is definedy it will become the
third (and horefully the last; one "in scene®., We suddest that short and
uneauivocal names be assidned to each one in order that confusion amond
them i minimizedy mainly between the first twor by always srefixing the
WRS nzke to the Fath and Row codes. Just for illustrations let’s say that
WRS-Ay WRS-B and WRS-G (for Geodrarhic) are the names. We would have then
Sao Jose dos Camros as WRS-A 234/76» WRS-B 2i8/76 or WRS-G S23A/UW45A, The
use of the deodrarhic WRS should angway be encouraded amond the user
communityy even for early imadery,

|
;
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It wes our feelind that the LTUG would be the best forum to discuss and
convey uron the subjects above. Thereforer our suddestion ic that & subdrour
be arrointed with this tasks for rresentation at the next LGSOUWG neetind

if so adreed, '




ANNEX D' -~ PRELIMINARY PRICE LIST
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ATTENTION: Frices include the NOAA dJistribution fee of US$235,00 for
each rhotodrarhic rroduct and US$ 300,00 for each comrlete scene
in digital form. This fee does not arrly to Quick-look rroducts.,

The srices herein are subdject to chande without notice.
The intended validity is until October 31, 1984,

A) Quick-Look rproducts (uncorrected/low resolution images meant for
cloud cover and quality evaluationi available in Just one srec-
tral bandy denerally Band 3i scale and size asrrroximate)

Scale Medium Size Code Frice(US$)
114,000,000 Farer 40mm 0120 3.00

- e ee e e e e e e e = mm A e er e e e e Em em e e e e ww e e e o e

R) Rulk sroducts (Sustem-corrected deometricaslly and radiometrical-
1y} Sun elevation-comrensated)

R.1) Rlack-and-white
Scsale Medium Size -Code Frice({US$)

121,000,000 Film nedative 185mm 0202 110.00
101,000,000 Film rpositive 185mm 0212 100.G0
111,000,000 Ferer 185mm 0222 75,00
135005000 Farer 370mm 0222 140,00
11250,000 Farer 740mm 0224 250,00

R.2) Color (normal baend usade 2/3/4 for false color and 1/2/3 for
true color)

Scale Medium Size Code Frice(US$)
11140005000 Film rpositive 18%mm 1212 200,00
111,000,000 Farer 1895mm 1222 180,00

11500,000 Farer 370mm 122 240,00

Additional fee for band combinations different from the above
(master color nedative retained)! US$100.,00.,

e S P T e e e AR AR Ge S AL G AS 4w GE 6 T v Sm G = e TP S G S v = v T v T B e AR S M G e G5 e m G So mm e = = Ge TR TS Gw WS SR Tw 6 Y P e -

(over)
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DIGITAL FRODUCTS (system-corrected Just radiometricalluy’ deometric
---------------- corrections 2lond line only)

A) Full frame ( n = number of bands, from 1 to 7)

Format Density Tares Code Price (US$)
RIL 1600 bri n¥2400’ 201n 100,00 + n % 550.00
BSQ 1600 bri n%2400' 203n 100,00 + n x 550,00
B) Quadrant (3-band or 7-btand only)
Bands Format llensity Tares Code Frice (US$)
3 RIL 1600 bri 1%2400 2053 600,00
3 RSQ 1600 bri 1%2400 2073 600,60
7 RIL 1600 bri 2%2400° 2057 1300,00
7 RSQ 1600 bri 2%2400° 2077 1300.00

. e A n o e A o e T e T v % e WY W S e e e e B S B AR Em e S e S A Sm e A Am s S = S e wm e Sn N A e e e e o e am e o ma
3+t 3t 2 2 A I St - R P P P P 2 R - R N Y

NOTES: 1)Fauments must be made in advance throudgh 3 nominal checkh
------ to Instituto de Fesauisas Esraciais. An account can also
be maintained for guickest servicindg,

2)Prices include airmail delivery for rhotodrarhic srod-
uctss CCTs re normally airfreidhted collect.,

INormal servicing time is 10-19 dausy CCTs cen cuffer an

additional 10-20 dauys delay to obtain the necessary ex-
port license.

June 1984

Nelson de Jesus Farada
Director General



ANNEX E

LANDSAT 5 - TM SCENE, CHANNEL 3, APRIL 24/1984

(BRASILIA AREA)



URIGINAL PAGL S
OF POOR QUALITY
w

PAGE

A7 M

BRASIL-CNPq/INPE

2210971
TM5-BB784-T025

JABRSA WRS. 2210871 HDE C. S15.54/WB47.54 ™ LANDSAT § EL43  AZB5S4 RI18Y T7C. BAL15-124153.0

SOM G=3 E=6 184185km N §S1553/Wp47.54 BANDA(S). 10 ] R=2 CES GAMA=8 QG=99 PROC B6JUNBA 1423
TRAT(S). AC
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