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PREFACE

The Agriculture and Resources Inventory Surveys Through Aerospace Remote
Sensing is a multiyear program of research, development, evaluation, and appli-
cation of aerospace remote sensing for agricultural resources, which began in
fiscal year 1980. This program is a cooperative effort of the U.S. Department
of Agriculture, the National Aeronautics and Space Administration, the National
Oceanic and Atmospheric Administration (U.S. Department of Commerce), the
Agency for International Development (U.S. Department of State), and the

U.S. Department of the Interior.

PRECEDING PAGE BLANK NOT FILMED



CONTENTS

Section

l.
2.
3.
4.
5.
6.

INTRODUCTION. s ceeecsscccocssossssssctossecsesssaceessssssssssesssane
TECHNICAL BACKGROUND.:ccesessacosoosancncnssossassassssssssssssnnnss
THE DATA SETeeccecsscocscscscsssesecsaasosssossossascssssssssscssnss
THE PROCEDURE.cosoesoccsacsocssossvosontoctsorscassasssnsssesssssscse

RECOmENDATIONS..II'l..l.‘..‘..........l..................0.....‘...

REFERENCE........l.l.'....C............l'..I.'.‘lll'.‘......'.......

Appendix

PROCEDURE FOR DISPLAYXNG GAC DATA...I...C.'.....‘......l.....l......

vii

Page
1-1
2-1

4-1
5-1



AA
AVHRR
CCA

cs

GAC
HRPT
IMDACS
JsC
LAC
LACIE
metsat
NASA
NOAA

ABBREVIATIONS

accuracy assessment

advanced very-high-resolution radiometer

Crop Condiiion Analysis

cursor-selected pixel readout option

global area coverage

high-resolution picture transmission
Integrated Multivariate Data Analysis and Classification System
Lyndon B. Johnson Space Center

local area coverage

Large Area Crop Inventory Experiment
meteorological satellite

National Aeronautics and Space Administration

National Oceanic and Atmospheric Administration

PRECEDING PAGE BLANK NOT FILMED

ix



1. INTRODUCTION

The task which is the subject of this report was defined during the study to
simulate meteorological satellite (metsat) data using Landsat data. A com-
parison of the simulated metsat data with actual metsat data acquired by the
National Oceanic and Atmospheric Administration (NOAA) seemed appropriate.

For this purpose, a data set was defined: Multiyear Landsat Coverage
Correlated With Available Metsat Global Area Coverage (GAC). Procedures were
developed for viewing the metsat GAC imagery and for locating geographically a
Large Area Crop Inventory Experiment (LACIE) segment which was defined on
Landsat imagery.

The technical background, the data set, and the procedure utilized in this
task are presented in sections 2, 3, and 4, respectively. Section 5 offers
recoomendations for future use of metsat GAC data in analysis. Referenced
documentation is listed in section 6. A detailed procedure for displaying GAC
data is given in the appendix.
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2. TECHNICAL BACKGROUND

NOAA-6, the metsat which provides local area coverage (LAC) and GAC, scans a
110° angle from 844 kilometers (525 miles) above the Earth. This scan angle
subtends 2048 LAC or full-resolution pixels. At nadir these full-resolution
pixels are 1.1 kilometers square; the pixel size increases with distance from
nadir since pixels are subtended by equal angles. Conversely, the pixel! size
as displayed decreases with distance from nadir because of the effect of the
curvature of the Earth and because the display processor displays the same
size pixel regardless of the area that the original pixel covered. (See
figure 2-1.)

Metsat data can be obtained full resolution (LAC) or sampled (GAC). LAC pro-
vides a data value for every pixel and is broadcast continuously for 1ine-of-
sight from the satellite by high-resolution picture transmission (HRPT). GAC
data are sampled from the full-resolution advanced very-high-resolution
radiometer (AVHRR) sensor data; this sampling provides a data value which is
the average of four contiguous pixels.

On every third scan, four pixels are averaged for a data value, the fifth
pixel is skipped, and then four more pixels are averaged. This process is
repeated throughout the scan. Consequently, on a sampled scan line, 409 data
points are recorded for the 2048 full-resolution pixels. The sampling
technique for six lines would be as follows, with the mean value of the four
sampled pixels recorded by the onboard recorder:

000000000000

@om XX
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0

00
00000 00000
AxXxxo0 0 (X
000000000000
The four circled full-resolution points (X) represent one GAC data value
(ref.).
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Since it takes MOAA-6 approximately three passes to scan the continental
United States, GAC acquisitions occur in sets of three which respectively
cover the eastern, middle, and western portions of the United States ({a; well
as southern Canada, northern Mexico, and portions of both the Atlantic and
Pacific Oceans). Normally acquisitions deal with one orbit per file, but
there are occasions when two different orbits appear on the same file., For
the purposes of this study, each orbit has been considered a separate
acquisition. (See table 2-1.)
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TABLE 2-1.- CORRELATION OF 1980 GAC ARD LANDSAT DATA
(a) Tape GACO10
GAC Universal- Locatton of WACIE Landsat Center point
File | acquisition | formatted LACIE segment segment scquisition Scon Data quality
date f1le (county, state) fand dote Lat., N. { Long., W. ] Pixel 11ne

b3 192 6 whitley, 133 188 a2 -35.8° 192 386 [ Clesr
Indtans
Crittenden, 183 188 37.3° -88.2° 166 525 |Clear
Kentucky
Pontotoc, 195 188 34.3° -89.1° 165 | 626 [Clewr
Mtssissippt
Kankakee, 828 190 41.1° -88.0° 146 400 {Clesr {clouds neardy to the east)
1111nois
Palo Aito, 883 194, 198 4. -34.9° 46 356 {Clear (clouds nearby to he east)
lows
Jerauld, 1758 197 44.,0° -98.9° 17 328 |Clear (7); possibly hazy
South Dakots
Ls Moure, 1924 199 4,5° -98.8° 16 242 | On the edge of & cloud; doudtful
Nofth Dakota quality

3 193 6 Gentry, 209 193, 194 40,3° -94.4° m 338 | Clear dut blurred
Missourt
Flathead, 1728 19 48, -114,2° 9 290 | Clear but closely surrounded by
Montans ¢louds
Jerauld, 1788 197 4.0 -98.9° %7 342 [Cloud covered
South Dakota
La Moure, 1924 199 46.5° -98.8° 350 264 | Clear with small clouds neardy
sorth Dakots

4 193 7 ?alo Alto, 883 194, 195 Q.1 -94,9° 39 335 | Cleor

lowa
Flathead, 1728 191 48,3 -114,2° 9 290 i Clear {clouds to the west and
Montana north}
Jereauld, 1755 197 44.0° -98.9° 367 342 | Clear (small clouds nearby to the
South Jakots sast)
is Moure, 1924 199 46,5 -98.8° 350 264  Clear (possidly has small clouds
North Dakota within segment boundarties)

by 194 8 Whitley, 133 188 4.2 -85.8° 9 375 | On the edge of a cloud; prodably
Indtana cloud covered
Crittenden, 183 188 37.3° -88.2° 70 | S10]Clear
Kentucky
Pontotoc, 195 188 n.3 -89.1° 66 612 | Clear
Mississippi
Gentry, 200 193, 19¢ 40.3° -94.4° 14 423 [ On the edge of a cloud; probedly
Missouri cloud coverad
Kankakee, 828 130 4.1° -88.0° LE] 383 | Possibly clear; clouds neardy
[1inois
rdlo Alto, 883 194, 195 43.1° -94.9* 0 326 | Clear
lowa

‘g 194 3 Palo Alto, 283 194, 195 43,1 -94.9° 352 | 1331 | Prodabiy clear
lows
Flathead, 1728 19 48.3° -114,2° 42 | 1252 jCloua covered
Montana
Jerauld, 1758 197 4.0 -98.9* 295 | 1328 | Possibly cloud covered
South Dakots
La Moyre, 1924 199 46.5° -98.8° 277 | 1250 | Partrally cloud covered
North Dakota
Fergus, 1948 ig7, 188 47.6° -109.3° 9" 1264 | Clear
Montans

# ocated on tape DAuNSA,

®orort 1.
Torot 2.
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(b) Tape GACO1l

GAC Universale Location of WACHE Lendsat Center point
Ft. acquisition | formettied LACIE segment segment scquisition Ton Data quality
dote f1le (county, stete) ;e dste Lat., N} Long., W.] Pinet 11ne

2 19% 1 Whitley, 13 188, 206 41.2° -88,0¢ H 32 | Cloer with clovds nesrdy
indians
Crittendern, 183 188, 206 n.y» -88,2° 19 494 | Clear with clouds neardy
Kentucky
Pontotoc, 198 168 u.» -89,.1° 16 | 99 Cleer
Migyisrippt
Kankakee, 828 190 4.1 -88,0* 17 346 | Clear with clouds meardy
Nitnols

3 19% 2 Wmitley, 133 188, 206 4.2 -85,.8° e | as
indtana
Crittenden, 183 188, 206 31,3 -88.2° e | 597
Kentucky
Pontotoc, 19% 188 34,3 -89.1° 390 | 862
MNissisztpp?!
centry, 209 193, 194 40,3 -94.4° e | 809 ] Cleer
Migsourd
Kankakee, 828 190 41.1° -88,0° n 436 | Cloud covered
Ninois
ll’alu Alto, 883 194, 19§ 43.)° RO L 4 421 | Cloud covered
o
Flathead, 1128 " “.3 -114,2¢ S | 308 Cloud covered
Nontana
Jerauld, 1755 19 “.0° -98.9* 193 | 416 Possibly hazy
South Dakota
La Mourse, 1924 199 4.5 -98.8¢ 178 ! 33| Cleer
Korth Dakota
Fergus, 1948 187, 188 47.6° -109.3° 36 327 ] Partially clovd covered
Montana

8 196 ) Witley, 133 188 41,2° -85.8° 343 | 404 Mazy
{ndtana
Crittenden, 183 188 37.3° -88.2° 332 | Wl Qler
Keftucky
Pontotoc, 19% 188 L -89,.1° 336 | 645 Clear
Missigsippl
Gentry, 209 193, 194 40.3* 944" 200 480 | Claar with sma!! clouds neardy
Misgourt
Kankakee, 828 190 44,1 -88,0° 312 4201 Hazy
1111nots
Palg Alto, 883 194, 198 43,1 -94,9° 110 390 ] Cloud covered
lows
Jerauld, 1758 197 44,0 -98,9°¢ 9 365 Clear
South Dakots
La Moure, 1924 199 46,5° -98.8° a9 290 Clear with s}l clouds nesrdy
North Daxots

9 196 4 Glenn, 260 194, 19% 39,6° -122.0* 149 §38) Clear
Caltfornia
Flathead, 172% 191 48,1 -114,2¢ 242 250] Cloud covared
Mont ans
ferygus, 1948 147, 148 47.6° -109.3° 323 24} | Cloud covered
Montans {

4 ocatea on file DAQUS,
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TABLE 2-1.- Continued.
(¢) Tape GACO12

GAC Universals Locatton of WACTE Landsat Center point
File | acquisition | formettes LACIE sepment segaent acquisition Scan Data quality
date tiled (county, state) date tat., M. | tong., W. | Pisel | il
b2 197 k] whitley, 132 180, 208 412" -85.8° 84 392 | Smal! clouds
Indtans
Crittenden, 153 188, 206 7.3 -88.2° 8 $30 | Cleer
Kentucky
Pontotec, 19 188, 207 M. -89,1° 33 €33 | Clear
Masisstppt
Gantry, 209 193, 14 40.3° 4.4 2] 450 | Cloud covered
Missourt
folivar, 812 207, 08 1.8° -90.8° 19 642 | Clear
Mississippt
Kankskee, L1 ] 190, 208 4l1.1° -88.0° 208 401 ] Clear with smel) clouds asardy
{11tacts
Palg Alto, & 194, 198 43.1* -94.9 19 M7 | Cloud covered
lowe
Jerauld, 1788 197 44,0° -98.9° 346 | Mazy; clowds nearby dut not over
South Dakots
L Moure, 924 199 .5 -98.8° 262 | Cloud covered
North Dakote
€ 197 k] Flathesd, 1725 191 “. +114.2° 144 | 1203 | Cloud covered
Montens
Jerauld, 1758 197 4.0 -90.9° 384 | 1320 | Cloud covered
South Dakota
s Moure, 1924 199 4.5 -98.8° 378 | 1243 ] Cloud covered
Morth Dakots
Fergus, 1948 i87, 188 7.8 -109.3° 237 | 1282 Smal) clouds over sred
Montana
) 197 4 Glenn, 260 194, 198 39.6° -122.0° (1] $79 | Clear
Caltfornta
Flathead, 1728 191 4.3 «114.2° 144 264 | Cloud coversd
Montand
Jeravld, 1788 197 44,0 -98.9° k1) 303 | Cloud covered
South Dakota
La Movre, 1924 199 46,5° -98.8* 74 224 | Cloud covered
North Dekota
fergus, 1948 187, 180 4.6° -109.3* | @ 264 | Small clouds over srea
ontane
by 198 5 wnitley, 123 188, 208 41.2° -85.8° 4] 376§ Cloud covered
indiana
Crittenden, 183 184, 206 31,3 -88,2° 116 513 Clesr
Kentucky
Pontotoc, 19% 188, 207 34,3 -89.1° 13 616 Clear
Mississipp?
Gentry, 49 193, 14 20.3° -94 .4 32 4311 Clear
Migsour?
Boltver, 812 209, 208 3.8° -90.8° 86 640 Possidly hazy
Migsissippy
Kankpkee, 828 130, 208 41,1° -88.0° 102 189 Cloud covered
1tinots
Palo Alto, LLE] 194, 198 }).l‘ -94.9° 26 33| Clesr
lows
‘8 198 s ¥alo Alto, 383 194, 19% 43,1° -94.9° 318 | 1294 Clear
Tows
Flathead, 1124 191, 209 48,3 -114,2° od | 1240] (loua cuvered
Montena
Jerauls, 178% 197 4“0 -98.9° 13 96| (lear
South Daeota
La Moure, 1924 19y 46,5 -94,8° 332 | 1227 (lear
i Nortn Daaoty
: fergus, 1944 187, 198 | 478 S10v, 30 | 142 | 1274 rear
L Montane
4 ocated on tape DACIAY,
[T
uentt 2,
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TABLE 2-1,- Concluded.
(d) Tape GACO13

GAC Universale Locetion of LACIE Landsat Center point
File | acquisition | formatted LACIE segment segnent acquisition SCon Dets quality
date f1lef icounty, stete) date Lo, Mo | Long,, M. | Pisel | yipy
%2 199 i witley, 1 188, 208 4“2 -95.8° | e Cleer
Indtene
Crittenden, 182 188, 206 3.3 -08.2° 4 $04 | Clesr {clouds to the eest)
Kentucky
Pontotec, 195 188, 207 3.3 -89.1° M 601 Clesr (clouds o the northwest)
Msstsstppt
Boliver, | 1 207, 208 n..e -90.8° i) 624 Clovd covered
Migsissippt
€ 199 1 Flathead, 172% 191, 209 4.3 -114.2° 3 | 1238 Clear with clouds nesrdy
Montans
Jerauld, 1788 19 4,0° -98.9° 21 | 1332] Clovd covered
South Dekote
La Moure, 1924 19 4,5° -98.8° 234 | 1251 | Clout covered
North Dakote
Fergus, 1948 188 47.6* -109.2° 62 | 1256 Cleor
Montane
3 199 2 Wwitley, 133 188, 206 4.2 -85.8° 404 37| Clear
Indiana
Crittenden, 18 188, 208 37,3 -88.2° 403 $30] Cleor with clowds neerdy to the
Xentucky (Y113
Solivar, 812 207, 208 n.e -90.8° b 46| Hazy
Misstssippt
Kankakee, 14 ] 1%0, 208 a.1° -88.0° wm 41 Clew
{11inots
Palo Alto, 883 194, 198 4a9.a° 94,9 b 402 | Posstdly cloud covered (Clovds to
lows the wost)
Flathead, 1728 191, 209 4.3 -114,2° 2 37| Predadly clowd covered
Montane
Jerauld, 175% 197 4“,0° -98.9° 82 99| Cloud covered
South Dakots
La Moure, 1924 199 4.5 -9¢.8° P2 K] 17| Clovd covered
North Dakota
Fargus, 1948 168 47,.6° +109.3° 6 322} Clreer
Montana
8 200 ! mitley, 133 206 a,2° -85.8° 1 358| Cloue covered
Indians
Crittenden, 183 206 i7,3° -88,2° 5 492] Clear
Kentycky
9 200 2 whitley, 133 208 41,2 -85,8° 369 406] Cloud covered
Inatana
Crittenden, 183 206 37,3 -88.2° 366 4541 Clear
Kentucny
Portotuc, 19% 207 34.3° -89,1° 369 | 1657] Cleer
Missi551ppt
Gentry, 9 193, 194 40,3 -94.4° 258 $00| Possibly clous covered (clouds to
wissour? the west)
Balivar, 412 a7, 208 131.8° -90.8° 354 688| Clear
Higgrss1ppY
Kankpuee, 428 190, 208 4.1° -88,0° 180 4321 Cloud covered
{itimnors
Palo Alto, ELE] 194, 19% 4.1 -94.9% 2 410) Clowa covered
lowa
Jereuld, 1768 9 44,07 -98,9° 144 400] Possidly cloud covered
South Jasots
2 Moure, 1924 199 4,5 -98.8° 131 38| Cleer
Nortm Daa0te
46, e tor day 199 Tocated on tape UJAULAY, tiles for da, 200 lorated on tape DAOBMA .
orore 1.
“ormre 2,
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MAGNIFIED VIEW

/ '
/ !
/ /
/ WIDTH OF /
EDGE PIXEL
AS IT APPEARS
TO THE SENSOR

— -
ACTUAL WIDTH OF

ACTUAL WIDTH NADIR PIXEL =

Og EDGE PIXEL \\ APPARENT WIDTH

EDGE AND NADIR PIXELS APPEAR TO BE THE
SAME SIZE WHEN DISPLAYED. EDGE PIXELS
ARE FORESHORTENED OR DISTORTED.

Figure 2-1.- Illustration of the effect of view angle on pixel size.
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3. THE DATA SET

The multiyear Landsat and metsat data set is based on two lists:
1. Candidate LACIE segments with Landsat coverage
a. Which occur in areas covered by one or more of the available GAC tapes

b. For which four or more Landsat acquisitions per year of good data
quality are available for 3 consecutive years

c. For which at least 1 year of accuracy 5§sessment (AA) ground-truth
data is available

2. GAC metsat acquisitions which are
a. Available in-house (i.e., within the Agena Building)?!
b. Reasonably clear over the areas of interest
c. Within 11 days of a candidate Landsat acquisition

d. Over the continental United States

Several GAC acquisitions were rejected from final consideration because their
scan occurred during a night pass by NOAA-6 and, thus, contained little or no
information which could be correlated to Landsat imagery. The remaining (or
daylight) GAC acquisitions are listed in table 3-1; candidate LACIE segments
and their pertinent information are listed in table 3-2.

Table 2-1 lists the data set which correlates the GAC acquisitions with the
appropriate Landsat acquisitions. Information provided is arranged according
to the original GAC tape and file numbers and includes the following:

1. The tape and file numbers of the Universal-formatted version of each GAC
acquisition

2. The dates of acquisition (Julian) for each GAC acquisition and its
corresponding Landsat acquisitions

TG;fortunately, only 1980 data were available in-house, and these acquisitions
were further confined to within a 6-day span (Julian days 194 through 200).

3-1



3. The location of the corresponding LACIE segments by county and state,
latitude and longitude of the segment center point, and pixel and scan
line coordinates within the GAC scene

4, A general description of data quality for the areas in and around
candidate LACIE segments within the GAC scene.

3-2
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TABLE 3-1.- AVAILABLE GAC DATA
(a) Tape GACO10

Number of _ Coordinates
File Scan Pixels Lat.,| Long., Geographic area covered
lines . .

2 890 409 48,2°] -75.8°| New York, Maine, North Carolina, Delaware,
43,1°| -41,6°| New Jersey, Massachusetts, Connecticut, Vermont,
27.9°| =77.7°| New Hampshire, Maryland, Pennsylvania
2309“ -51.3°

3 | 1513 409 50.7°| -101.0°] Michigan, northern Indiana and Illinois, lowa,
45.3°] -65.3°] Wisconsin, Minnesoia, northwestern Missouri,
42.3°| -126.8°] Kansas, Nebraska, North and South Dakota, Montana,
37.6°] -95.7°| Wyoming, Idaho, Oregon, Washington

4 | 1035 409 54,3°}] -126.3° | Kansas, Colorado, New Mexico, Nebraska,
48.6°| -87.9°| western Iowa, Minnesota, northwest Wisconsin,
28.2°| -128.3°| North and South Dakota, Montana, etc., to the
24.2°] -101.8°| Pacific Ocean

8 | 1491 409 49.7°| -95.4°| Northern United States: Maine, Massachusetts,
44.,4°| -60.4°| Pennsylvania, New York, Ohio, northern Indiana
44,1°| -121.1°| and Illinois, Michigan, Wisconsin, Iowa,
39.3°| -89.1°| Minnesota, Nebraska, Montana, I[daho, Oregon,

North and South Dakota

9 957 409 51.1°] -120.7°}| Texas, Arkansas, Oklahoma, Missouri, 111{nots,
45,7°1 -84.7°| northern Michigan, Wisconsin, Iowa, Minnesota,
27.9° ) -122.8°| Nebraska, North and South Dakota, Montana,
24,0°) -96.4°| Colorado, New Mexico, Arizona, California,

Utah, Washington, Oregon, Idaho
10 211 409 54.3°| -146.0° ] Canada and a small portfon of the Northern
48,6°| -107.6°| United States
51.4°| -146.0°
46.0°| -109.9°

3-3
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TABLE 3-1.- Continued.

(b) Tape GACO1l

c Number of _— Coordinates 6 n
ile eographic area covered
Scan Lat., | Long.,
lines Pixels . .
2 925 409 48.9°| -89.9° ] Mississippi, eastern Arkansas, Tennessee,
43,7°] -85.4°{ I1linois, eastern Wisconsin, Michigan,
25.7°| -92.2°| Indfana, Kentucky, Alabama, Georgia, Florida,
21.7°] -66,3° | North and South Carolina, Ohio, and the East Coast
3 1091 409 54.3° | -115.1° | western porti-as of Alabama, Tennessee, and
48.6°| -76.8°| Kentucky and Indiana, western Ohio, Michigan,
28.2° | -117.1° | I1linois, Wisconsin, Iowa, Minnesota, Missouri,
24,3°] -90.7° ) Arkansas, Louisfana, Texas, Oklahoma, Kansas,
Nebraska, North and South Dakota, Montana,
Wyoming, Colorado, New Mexico, Arizona
4 527 409 54.3° | -140.4° | Nyoming, Montana, Utah, ldaho, Oregon, Washington,
48,.6°} -102.1° | northern Nevada
42.8°| -140,9°
.2°1 -109.6°
7 890 409 48.4°| -84.3° | Everything east of the eastern portions of
43,3°| -50,.1°| Alabama, Tennessee, Kentucky, and Michigan and
27.9°| -86.3° | east of OQhio
23.9°] -60.0°
8 1051 409 5§2.6°{ -109.5° | Western Georgia, North Carolina, Pennsylvania,
47.1°| -72.5°| Ohio, Kentucky, Michigan, Indiana, Tennessee,
26.5° 1 -111.8° | Mississippi, Louisiana, Arkansas, Missouri,
22.6°) -85.7°| lowa, Wisconsin, Minnesota, North and South
Dakota, Nebraska, Kansas, Oklahoma, Texas,
New Mexico, Colorado, Wyoming, Montana, eastern
Arizona
9 959 409 54,3° | -134.8° | Northwestern New Mexico, Colorado, northwestern
48.6°| -96.5°| South Dakota, Montana, Wyoming, Utah, Arizona,
31,1°| -136.5° | Idaho, Nevada, Washington, Oregon, California
27.0° ] -109.4°




QUALITY
TABLE 3-1.- Continued.

(c) Tape GACO12

Number of Coordinates

Fil Geographic area covered
¢l scan Pixels Lat., [ Long., grap ¢

lines N. W

1 890 409 48,2°| -78.7°] Mostly the Atlantic Ocean: New York,

43.1°| -44,7°| Pennsylvania, Virginta, North Carolina, etc.
27.9¢| -80,7°
23.9°] -54.4°

2 1471 409 51.3° | -104.0°] Michigan, Wisconsin, northern lowa, Minnesota,
45.,9°| -67.9°] North and South Dakota, northeastern Montana

45,7° | -129.5°
40.8°| -96.8°

3 1005 409 £3.9° ] -129.2° | West Texas, western Kansas, Nebraska, Minnesota,
48.2° | -91.2°} North and South Dakota, Montana, Wyoming,

27.8° | -131.3°| Colorado, New Mexico, Arfzona, Utah, ldaho,
23.8°{ -105.0°| Washington, Oregon, Nevada, California

8 1457 409 50.1° | -98.4°| Maine, Michigan, Wisconsin, lowa, northern
44,8° | -63,1°| Nebraska, Minnesota, North and South Dakota,
43.5° | -124.1° | Wyoming, Montana, [daho, Washington, northern
38.8° | -92.5°| Oregon, southern Canada

9 1045 409 54,1° | -123.7°| Central and west Texas, Oklahoma, western

48,4° | -85.5°] Missouri, lowa, Wisconsin, Minnesota, North
28,1° | -125.7°] and South Dakota, Nebraska, Kansas, New Mexico,
24,1°| -99.4°| Colorado, Wyoming, Montana, Arizona, Nevada,
[daho, Oregon, California, Washington
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TABLE 3-2,.- Concluded.

(d) Tape GACO13

Number of _ Coordinates
File Scan bixels Lat.,] Long., Geographic area covered
lines N. .

2 | 1481 409 49,3°| -92,8°| Maine, New York, northern Massachusetts, Vermont,
44,0°| -58.1°| New Hampshire, northern portions of Ohfo, Indiana,
43,7°| -118.5°] I11inois, Michigan, Wisconsin, northern Iowa,
39.0°| -86.8°| ldaho, North and South Dakota, Minnesota,

northern Wyoming and Nebraska, southern Montana

3 | 1077 409 54,3°] -118.1°| Louisfana, northwestern Mississippt, Arkansas,
48.6°] -79.8°| northwestern Indiana, Michigan, Wisconsin,
28.2°| -120.1°{ I11inois, Missouri, lowa, Minnesota, North and
24.2°| -93.8°( South Dakota, Nebraska, Kansas, Ok1lahoma, Texas,

New Mexico, Colorado, Wyoming, Montana, Utah,
1daho, Nevada, Arizona

4 341 409 54,3°| -143.4° | Northwestern corner of Wyoming, Montana,
48.6° | -105.1°| Washington, British Columbia, Quebec,
48.5° 1 -143.5° | eastern Ontario
43.4°| -109.3°

8 915 409 48,7°| -87.3°| East coast and Flori.da, Michigan, Indiana,
43.5°| -53.0°( eastern I[1linois, Ohio, Pennsylvania, Tennessee,
25.4°| -89.6°] Kentucky, Alabama, Georgia, eastern Mississippf
21.5°| -63.8°

9 ; 1075 409 53.6° | -112.5°| Alabama, Tennessee, Kentucky, Ohio, Michigan,
47.9°| -74.8°| Indiana, [1linois, Mississippi, Louisiana,
27.5° | -114.6° | Arkansas, Missouri, Iowa, Wisconsin, Minnesota,
23.5°| -88.4°| North and South Dakota, Nebraska, Kansas, Texas,

Ok1ahoma, New Mexico, Colorado, Wyoming, Montana,
Utah, Arizona, eastern [daho
10 705 409 54,3° | -137.8° | Arizona, northwestern New Mexico and Colorado,
48.5°| -99.6° | Wyoming, northwestern portions of North and
36.9° | -138.8°| South Dakota, Montana, Idaho, Utah, Nevada,
32.5°} -110.0° | Oregon, Washington, California
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4. THE PROCEDURE

A 1ist of all recent multiyear LACIE segments within the continental United
States was compiled using the Data Management System in Building 17 at the
National Aeronautics and Space Administration, Lyndon B. Johnson Space Center
(NASA/JSC). From this list, all segments having at least four acquisitions of
good quality per year (between Julian days 100 and 315) for 1977-80 (or in the
case of predominently corn and soybean segments for 1978-80) and at least

1 year of AA ground-truth data were selected. In an effort to preserve the
widest possible geographic dispersion, segments 260, 261, and 263 in California
and segment 276 in Texas were also selected although data were only available
for 1979-80.

Similarly, all *apes of GAC data available in-house were located as were the
printouts from SAMPLE, a program which lists the solar zenith angles (here-
after referred to as sun angles) and the latitude and longitude coordinates
for each of 51 points along every selected (100th for this case) scan line.
Based on these SAMPLE statistics, GAC acquisitions having sun angles of over
65° were eliminated from consideration as being night-pass data. Acquisitions
which fell in areas where there were obviously no candidate LACIE segments,
such as the Atlantic Ocean, were discovered by plotting the latitude and
longitude coordinates of the four vertices on a large-scale map of the United
States. (See figure 4-1.) In addition to screening out useless acquisitions,
this procedure provided general information on the geographical areas covered
by a particular GAC file {see the last column of table 3-1) and the location
of the LACIE segment on the metsati imcge.

As an aid to locating candidate LACIE segments within the much larger GAC scene
(a LACIE segment covers approximately 6 GAC pixels), 26 of the 51 SAMPLE points
(every other one) listed for every 100th scan line were plotted and connected
to represent a grid overlay of the GAC acquisition. (See figure 4-2,) Using
the grid overlay, it was then possible to calculate from the latitude and
longitude coordinates the pixel and scan line coordinates of the center points
of each of the LACIE segments within the scene.

a-1




Metsat GAC data were reformatted and displayed on the Image Processing System
in the Agena Building. Each GAC acquisition was examined for data quality
using the following procedure, which was defined for (1) display and

(2) location:

1. Display

a. Log on to the Integrated Multivariate Data Analysis and Classification
System (IMDACS), the appropriate computer software system.

b. Histogram the data.
c. Edit the initialfzation parameters to GAC specifications.
2. Location of candidate segments

a. Use the cursor-selected (CS) pixel readout option to establish the
general area of the segment center point.

b. Magnify the area around the segment.
c. Repeat step 2a.

A more detailed description of this procedure is provided in the appendix to
this document.

4-2
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9 88 86

Longitude, deg W.

Figure 4-2.- Calculation of pixel and scan line scene coordinates from latitude
and longitude positions for day 199, located on tape GACO10, file 4.
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5. RECOMMENDAT IONS

The following recommendations are made with respect to software programs,
required data, and further analysis.

5.1 SOFTWARE

The following software programs available for use in the computer system in the
Agena Building should be adapted for use with GAC data:

1. PIXCAL
2. SAMPLE

In addition to the above, a program that would provide grid overlays based on
SAMPLE statistics similar to the present hand-drawn graphs would be extremely
useful.,

5.2 MATERIALS
The following materials should be ordered:
1. GAC data for 1977-79 covering the continental United States

2. GAC 1980 data for time periods other than Julian days 194 through 200

5.3 ANALYSIS
Further analysis should include the fcllowing:

1. A study of the information content of GAC data as compared to simulated GAC
data, LAC data, and Landsat data

2. An examination of the validity of the GAC sampling technique

3. An examination of the potential of GAC over areas having larger-than-
average field size (e.g., the U.S.S.R.)

4. A user search for other users of GAC data to examine other potential uses
and methods for dealing with GAC data

5-1
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APPENDIX
PROCEDURE FOR DISPLAYING GAC DATA

The following is a detailed explanation of how to display GAC data using the
IMDACS software available on the Crop Condition Analysis (CCA) Sy:-tem located
in the Agena Building. After the preliminary procedures have been dealt with,
the remaining explanation is presented as it appears on the terminal screen
{with explanatory footnotes). User responses to computer queries are
delineated by a preceding ">" symbol and are underlined.

1. Preliminary procedures
a. Log on to the terminal,
b, Mount the Universal-formatted version of the GAC tape to be viewed.
c. Enter IMDACS by typing:

> IMDACS

> (password)

> (name)

> (organization)

> (location; i.e., room number)

2. Actual display

ENTER PRNCESSNAR SETFCTION
LOA = ILNAD PRNCESSNR

T IRG = INEGE UISPLEY FOW FIELY DEFINITION PRUOCESSOR
STS = SIGMATURE STATISTICS PROCESSUR .

T CLS EMAXTIMUYW T LIKELTROND CLASSIFICATION PROCESSOR
CLU = ADAPTIVE / ITEPATIVE CLUSTERING PROCESSNR

TCSF T CLUSTER 7 SURCLASS 7 SIGNATORF "KECABFLING FROCESSHR™
IVNM = 149AGE VEGETATION INDEX HIIMBER PRNCESSUR

T GCUr T GRYIW CFCL UVERTAY PRICESSIR
RID = RAPID IMAGE DISFLAY PRNCESSNR

TEXT = EXIT

>

I"s'

ENTER IMAGF FILE INPUT DEVICE

T AT ¥ SKG TAPE OPF = UISK
>

i

ENTER TNPUT TAPE UNIT AND FlLE NUMPRERS ( X,Y )
>

LA

A-1
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TTTTTT T T T T 8 TT UTMAGERY DATA HEANERT e -

SENSOR 1D SITE ID 0
RO, OF CHANFFLY § N0 VIDEU EUENENTS PER SCKR— 309
START PIXtL "1 STOP PIXFI, 409
RCOUTSITINN DPATE — ~~ " 0«UNK= O TACQUISTITINWY TIME —~ " 0: T O
ACU DATE  6A51A, 0, 0. 0,

¥ 1101 [0 R W A "o TN LR GTTIRE —

ACTIVE ChHAUNEL 1L ISYT
T- 7 3 & S & T ¥ 91017 1213 19YS %5 17T IW Y9 2071 72 43 78
1 1 1 1t 6 0 0 0 O 6 O 06 060 6 0 0 o 0 9 0 o 0 ¢ O©
- —ASSIGRED COLAR BYAS ATID GARIN -
CHANMNELS BIAS GAIN R1AS GAIN RIAS GALIN ATAS GAIN

TYETRTTTTTTTO0T 0.0 0.0 0.0 L0 O] )] 3,0
5= & 0.0 0,0 0.0 0,0 0.0 0,0 0.0 O.v
95172 LMY 0.0 LPL) 0.0 0.0 7.0 —70.0 Ay

13=-16 0,0 0.0 0.0 0,0 0.0 0.0 0.0 0.0

Tr="r0 - V.0 0.0 0.0 U0 0.0 0.0 (] 0T

21-24 0,0 0,0 0,0 0.0 0,0 0.0 0,0 0.0

TST SCAN UINE 1

ENTER FILE VERIFICATIOM CODE

——XC = ECCFPT “RE = RFDEFTTF

>

[ 1o

%% IMAGE MANAGFMENT INITTALIZATION ]IM E-.NGRESS #*

ENTER TMAGF PROCESSUR FHUNCTION SELECTION OR FIXED FUNCTION

FIERTSTOGREY FXEFXT T PRICESSTTE ——  GAREGEWNFRAT, TIFTIRRETIOW

DI=D1SPLAY MC=MASTER CLEAR DISPTAY 0UF=NEFINE FIELD

AOSHTSTOGRAVSDTSPLAY ~ RCZACTIVEATE THAGE ™~ DEEDECETE FYELTT —

DC='..SPLAY CLASS AP RIZRFLEASE 1'1AGE OF=SINGLE FTebh) OVEREAY

SWESWAP TMAGES — TN TELTST IRAGE DIRECTORY " LFELIST FIFLD DIRFECTNRY

PA=PIXFL ANALYSIS A1=0FFLOAD IMAGE TN TAPF LR=LIST FIri) REPCRT

I‘—Iln - ~
GLD=GRID CELL OLISPLAY

N - PT,

X " : > =17 St

NU=DISPLAY UTILITIFS RL=RELABEL FIELL(S)

T FIXED FUNCTIONS —

AB=DISPLAY 4 BIUSTAGES CC=CPLOR CHART DISPLAY AF=ALL: FIELDS OVERLAY
FCEFALSE COLORCHART

s

>

u

ENTER PARAMETER INITIALIZATIAN OPTION

TTOEF = NEFAULT T FTILFE INTITTALIZATINN PARAMETFER BLUICKS

EDT = EDIT FTLE INTTIALIZATLION PARAMETER BLOCKS
TTEDC = EDTT NATA COUTRON PARAMETER ALNCK NILY ™~
EID = FDIT 1MAGe DISPLAY PARAMETER BLOCK ONLY
T ETE T EUTIT IMAGE ENHANCEMENT PRRAVETER BLUCK ONLY
>
311

NOTE: The framed error message appears automatically for all files on all GAC
tapes; however, the fact that the latitude and longitude coordinates
cannot be converted does not appear to present a serious problem.
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ORIGINAL paGE g
OF POOR QuALITY

L DATA CONTROL PARAMETENMS L

CODE PARANETER ~= '~ ———— - —-oo— e VALUF-
) DISPLAY START SCAN LINE 1
— 7 DTSPLAY STOP STALTNF— T
3 HISTOGRAM STAKT SCAN LINE 1
~T4 THTISTIRPAY STN® SCAN-T.INE T
S THANSFFR START SCAw LINE 1
8 " TRAVSFER STOP SCAN LINF -
7 TRANSFER SKIP SCAM FACIOR \
T E T RISTOTRAVENTSPLAY-STRRTPIXET T
9 HISTOGRAM-DISPLAY NUMBER NF PIXELS ‘ 196
10 TDISPLAY TMAGE STZF NENORYAL — T
C=COVMPRESSED
T T TZ=700%ED -
11 HNRIZAWTAL FACIOR | = 100 1
12 VERTICAL FACTOW 1= 190 - 1

ENTER CNOE 99 TN ACCEPT PARAVETRR VALUES DISPLAYED OR
ENTER CHAMGE(S) TH FORPAT "¢ TI0LEVALIE CODFEVALUR , T CUDESVACDE

TODE PRRYIETITR VAL UF
1 DISPLAY START SCAM LINE 1009
7 DISPLAY RTHpTscan LMK 1400~
3 HISTOGRAM START SCAV LINE - 1u00
T & HISTUGHAY STNP SCAN 1LTRE T 1ahlh
S TRAMSFER STAKT SCAN LIwNE 1000
SFERSTOP SCAN L INE 1400
7 TRANSFER SKIP SCAN FACTNR |
B HYSTOGRAMSNISPLAY START PIXFL 1
9 HISTORRAM=DISPLAY NIMRER OF PIXELS ‘ 409
10 T DYISPUAY IMAGE SIZF  N=NORMAL N
C=COMPRESSED
A Ay hdAy
11 HORIZNNTAL FACTOR 1 = 100 1
“YZ VERTICAL FATTOR T =100 |

ENTER CODE 99 TN ACCEPT PARAMETER V3 UES NISPLAYED UR
ENTER TRAWNGE(S) "IN FURVAT T CODESVALUE,CNOFEVALUE, ..., CODEEVATUE
>

a3

NOTE: The framed changes refer to the size of the GAC image to be displayed.
Each acquisition is 402 pixels across. Start and stop scan lines
depend upon the particular portion of the scene to be viewed and were
determined from the grid overlay graph. (See figure 4-2.)
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ORIGINAL PAGE 1S
OF POOR QUALITY

. IMAGE DISPLAY PARAMETERS *

"CODE PARBHMETFR ™ MPTION/VALUE RAYGE — —  —  VALUE
31 DISPLAY 40DE C=3 CHANNEL Cu4POSTTE COLUR ¢
e T T T B CHARNEL BLACK AND "WRAITYE
32 DISPLAY 4ONITNR PEPRTVARY SeSECUNDARY (4
TIITTTIOTPIIT NOTRS PEPRINT SESUROLE 13
34 OUTPIT FRNM AEBOTTOM TETNP T
T3ISTTOUTPUT FTROM T LELEFT WERIGRT— — ~ 0L~
36 1IMAGE DISPLAY AREA 0sFuUl,L SCREEN 0

“YETOP HALF —— 2sMOTTON HALF
ISLEFT HALF 4=RIGHT HALF
SEQUADRANT 1 O=QURDRANT 7
T=QUADRANT 3 BEGUADKAIT 4

“~37  CHEKRWFL ASSIGNED PED T =727 L 3
38 CHANAFL aSSIGMED BLUE 1 = 24 i
39 T THANIRL TASSTGREN "GREEN ~ W L B -
40 CHAMNEIL ASSIGHED RLACK/WHITE 1 = 24 3
“ENTER CUDE 99 TU ACCEPT PARAMETER VALUES DISPLXYRED TR
FM‘I‘EP CHAJGF(&) 1N FnRMAT H CDDL VALUE C'JDF'VAI UF.‘,....('ODI:.'VALUL
_’ L TR AR s LR VALY A —
T T8 T TIMAGE T DISPLAY PARAMETERS T X ‘
CODE PARAMETER OPTION/VALUE RANGE VALUFE
“=3IT T UISPLEY YTDE TZ3¥ CHARNFL COYPOSTIE COLUR — C
R=1 CHANNEL SLACK AKU WHITF
37 TDISPLAY ¥NUITOR PEPRIMATY — Se<SECOFDARY P
33 QUTPUT MODF P=PAINT S=SCROLL 14
3§ OUTPUT FrROW BEBUTTON " T2TNP T
35 OUTPUT FRNM L=LEFT R2RIGHT L
F s N - o [}
1=TOP HALF 2=R0TTOM HALF
“JISTEFT HALF —— &=RIGHT WITLF
S=QUADRANT | 6=OVADRANT 2
- T=QUADREYT 3~ BTQUAURANT &
37 CHANNEL ASSIGNED RED 1 - 24 2
“3I¥ CHANWFL, ASSIGLED RLTE T = 2% 1
39 CHANNEL ASSIGNED GREEM 1 - 24 1
T30 CHARNFL KSSIGNED RLACK7WHITE T =74 3

ENTER CODE 99 TO ACCFPT PAPAMETER VALUES DISPLAYED OR

ENTERTCHANGE(S) IN FORMAT : CODE=VALUE,CNDESVALUE, ..., CODEXVALUE
>

99

NOTE: The framed step assigns colors to the two reflective channels. The
emissive channels, 3 and 4, were not studied.




ORIGINAL PAGE IS
OF POOR QUALITY

¢ IMAGF EMIANCF“PNT PM'M‘ETH’S L
COADE PARAMFTER ~ 7= "7 T T TTTTTTTTTTTTTTITVARUE T
61 ENHANCEMENT OskAw DATA DISPLAY {aNN=LINEAR STRETCH 2
T T T T T 2=LIFEAR STRETCH BIAS/GAINTCOMPUTED T
3=LINEAR STRETCH R1AS/GAIN FRIM HEADER
TELTRERR STRETCH BTAS7GATH TWPUT
S=FALSE COLOR

“627 BIAS-RED T 0,07 63 GAINSEED T 0.0
64 BlAS-BLUFR 0.0 65 GAINBLNE 2.0
86 BIAS=CGREEMN T 0,07 67 "GAIV<GREEW 0,0
68 LN<NISCAKD PERCFMT RED 0,00 A9 HI=DISCARD PEKRCEAT REDR 0,00
72 LDO«DISCARD PERCENT GREEN 0,00 73 HI-NDISCAKRD PEKCE«T GREEN 0,00
T8 RIAS<RLACKTASD WHYITE™ 0,0 75 GAINSRLACK AN WAYTE ™ ~"— 0.0
76 UN=TISCARD PEFCENT 4/W 0,00 77 HI=DISCARD PERCENT R/¥ 0,00
T8 LOSDISCARD TPERCENT ALL T 0,007 79 HI=PIRCARD PERCEIT ALLT T GL0CT
80 RADTIMETRIC CONVEPSION TARLE PRINT NPTION YsVES 4=\0 ~

ENTER TONE %4 TIT ACTFPT PRARAWFTFR VALUES DTSPLXYED TR
ENTER CHANGE(S) IN FORMAT : COLE=VALUE,CNDE=VALUE,,,.,CORR2VALUE

>

()

HA

¥ DYNKWYC COMWARWD SET %
HALT PROCESSING Z0 = 200M IMAGE

CESSTNG —  _ CO = COAPRESS [YAGE

8C = SET CNLNR (DN-OFF) SWITCHES SG = SET GRAPHICS (Dh=0FF) SYITCHes
CTI = CLEAR TYACGE MEMORY CG = "CLEAR OVERLAY GRAPAICS AFRTORY
CF = CHANGF. FHNCTINNS

PROCESSING INTERRUPTED W"SCWTTW 1

ENTER COMMAND

G
[4

LU

NOTE: The image should appear at the point enclosed in a frame. There is
normally about a 20-minute delay working from tape.

3. Location

: % _____DYNAMIC COMMAND SET ]
HA £ HALT PROCESSIMNG 20 = Z0ONM IMAGE

G0 = RESUME PROCESSIMNG L0 = COMPRENS TYAGE
SC = SET CNLOR (ON=UFF) SWITCHES SG = SE1 GRAPHICS (UN=OFF) SWITCHES

€l s CLEAK IMAGE MEMORY CG s CLEAK OVEPLAY GRAPNICS MEMARY

CF = CHANGFE FUNCTINNS

EMD OF KU = LASY_ SCAM PRUCESSEQ IS __710 .

PROCESSING INTERPRUPTED 0M SCAN LINE 710

ENTER _CUMMAND

CF

. aF - ) 3 ) ‘NI i)

RISHISTUGHAM EXSEXTIT PROCESSOR GAZGeNeRAL INFORMATION
DI=pISPLAY -~ MCEMASTER CLEAR DISPLAY DFsDrFINE FIELD -—
HDEHISTOGRAM=D]ISPLAY AC=ACTIVATE [¥AGF DE=NELETE FIELD
DC=DISPLAY CLASS ¥AP ___ RISHELEASE [HMAGE __ _ ___ OF=SINGLE FIFLO OVERLAY
SweSWAP 1 4AGFS LISLIST IMAGF DIKECTNRY b"-blﬁT Flbbl) I)IRFC'IUNY
PAS =OFFLD ¥ Y

TA=IMAGH ANALYSIS CF=CHANGF FIlELD FTLF LA=I,151 AlL FleLLS WPT,

GUBCRID CELL DISPLAY  DUsDISPLAY UTILITIES  RUsReLaBEL FIELO(SY
FIXED FAUNCTIOUNS

AB=DISPLAY 4 YI0STAGES CC=COLOR.CHART DPISPLAY  AFsALL FIFLDS QVERLAY
FC=FALSE COLOK CHaPT

2
PA
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ORIGINAL PAGE IS
OF POOR QUALITY

ENTER PIXFL AMALYSIS FUNCLIUN - -
CP = CENTER POIAT LISPLAY
L8 & CUnSNK SELECTED PIXEL _REAT=0UT — —-
DS = DIGITAL SPECIFICATION PIXFL aknv-nuf ’
Cl.g CURSOR SELECTEL pIXE N UH L) F Q,‘“.lIl!l E R:;M)-["l'[
LIGTTAL SPrCIPlCATInn CﬂNVtRSIUN TH LATITUDE /LUNGTTHDE REAL=ONT
_INTENSITY FLUL OF PIXKELS BETWEEN SELECTEL kb POINIS

oL =
Y §
>
£€s_ _
PIXEL IDFVT[FICATI“N INSTRUCTINONS
(1) POSITION CUFSHR TO FIXFL IN Be JDeNTIFIED
(2) DEPRESS (PERATOR INTERRUPT nUTTUON 'A' TO RETRIEVE PIXEL
— (3)_REPEAT_STEPS .1 AANL. 2 FOR_SUCCESSIVE PUINIS. _ .
(4) DFPHFESS NPFIATIHE IMTEVRUPT BUTTON *H' WHFM FINISHED
P1XEL READ/ZQUT FON CULCR _IMAGE . ——

DISPLAY 1MAGE INTENSITY CENTER PIXFI,
X Y PIX®¥L  SCAN PEO BLUE  GeEEN  LATTVUGE LGIGITHOE
198 230 199 e 17 6 6 180,000N 150,000
PIXEL READ/QUT. Fur_CDLCR_1MAGE R .-
OISPLAY THAGE INTENSITY CENTFR PIXEL
X Y ___PIXkL_ SCAM ___. RELD _BLUE GREEN__ LATITUDE LONGITUDRE
199 230 200 481 17 6 6 180,000w 180,000
P1XEL_ PEAR/ZCUL FOk _COLOR _TMAGE
D1SPLAY INAGE INTENSITY CENTFR PIxET
XY PIXEL _SCAN _ fE0  BLUE GREEN _LATITUDE LONGITUDE
199 231 200 400 18 6 6 180,000V 180,000
- N—p—————

These are the approximate coordi-
nates of the LACIE segment center
point within the displayed scene.

ENTER IMAGE PROCESSGR FUNCTION SELECTION UR FIXeD FJNCTION ..

HI=HISTNGRAM EXsEX1IT PROCEbSﬂR GAZGENPRAL IMFORMATTON
= P AC=HAST Sp sleFine B1pLD

HDSHISTNGRANSISPLAY ACSACIIVATE [HAGE DE=DFLeTE FIFLY

DC=DISPLAY CLASS_4AP_ . RI=EELEASE I"AGE OF SIuGLE, FIPLD DUENIAY

SW=SHAP T[YAGES LT=LTIST IMAGE DIRECTAKY LF=L1IST Flelo DIRECTHRY

PA=PIXEL ANALYSIS ____ O1=0fFFLOAD IMACGE 10 TAPE LKSLISI Flelu REPORT

TA=SIMAGE. ANALYSIS CH=CHANGE FIEILD FLLE LASLISY all, FIELPS RPT,
< M . - . SPELAREL FIFLD(S)

FIXED FIINCTTUNS
AH=DISPLAY 4 BIOSTAGES CCsCOLOR CHART NISPLAY  AFSALL FIELUS OVERLAY .
FCEFALSE COLUR CMART
2 . -
IA




-

ORIGINAL PAGE 18
OF POOR QUALITY

ENTER Imdub CHANNEL MANIPULATION FULCTION

SUM = PlyClLekyeRiXbl SUMMATION OF DISPLAY CHANNELS
DIF s PIXeL=RrePIXEL D ICING NF. .
MUL = PIXeEL=BY=PIXEL SULTIPLICATIUN NE AHY [wi LDIGPLAY CHANJELS
DAV = PIXEL=RY=PIXFtL DIVISIUN _OF_AMNY Twu LISPLAY CHANNFELS

LUG = APPLY LOGWITHAICALLY SHAPED ITUTENSITY MAPPIWG

EXP = APPLY ¢XPOMpbII8LLY SHAPFD INTKLSITY 4APPING

LIN 2 LIMFAR “APPING FRNV USKR SUPPLIED RREAKPOLITS
TLY_S_LINEAR MAPPLNG FROM TRACKMALL PUSITION _
KAR = KARAIMEMaLOEUIVE TRANSEORMATION OF THE SPECTRAL CHAMNELS
Z0M_ = 200 _IYAGE ARQUT_ TRACKBALL CONTHOLLED CURSOR POSTTIOM
FLK = ALTENWATELY DISPLAY TwD INMAGES AT RUTINN SELFECTED RaTH

>
72.0¥
INSTRUCIIONS FNR HAFDWAKE_ 200M

(1) POSTITINS CHURSNP TO AREA nr INTRCST

— (2). DEPRESS PUTTONS AS FOLLUaS: .
SPULTN A = ACTIVATE ynow uunur CURSOK xn AUTTON 40DF
CRUTTOY R = ACY nn*_ARDLY ) QBCKHA MOpg
JHUTTNAN C = INCRFASE MAGMIFICATION BY FACTHR JFE 2(MAXSH)
SBUETON D 3 DEChFASE MAGNIFICATION _BY FACIOW_NFE 2(VM[h21)
SCNARINATION UF ANY TwD RUTTOMS = RETURN TU PROCESSOP MENU

NOTE: A magnification factor of 4 is usually the optimum choice for this
procedure.

HIZHISTOGRAN | "EXZEX1T PRUCKFSSUR CGASGEMNERAL INFURNATIUN
Dl=pIgsPLAY MCz¥ASTER CLEAK NISPLAY LE=DEFIAE FIFLD
HDZHISTOGRAM=HISFLAY ACZACTTVAIE IMAGE DESCELETE Fleld
DCEPISPLAY_CLASS_MAP RIThRELFASE 1MAGE NF3SIHGLE FIELD DVeFLAY
SWSSKAP T4HAGFS LI=LIST 14AGE DIRECTOKY LF=LIST FTULD NIWFCTURY
PASPIYEL ANALYSIS QT=0FFLOAD 1“AGE TN TAPE LR=LIST FIelLy PEPOART
TASIMAGE AMALYSIS CFSCHANGF, FIELD FILe LAZLIST AlL FTELUS ®OT,
GD=GR1D CELI, DISPLAY DUZLISPIAY UTILITIES RL=RELAFEL F1rLN(S)

F1XED FUNCTIONS
ABSDISPLAY 4 AIOSTAGES CC=COLDR CHAKT NISPLAY AF=ALL FIFLDS OVERLAY
FC=FALSE COLOK CHART

>
PA
FNTER PIXEL A4ALYSIS FUNCTINN
CP = CENTER POIMT DISPLAY
€S = CURSOR_SELECIEL. PIXEL READ=QUT
DS = DIGITAL SPECIFICATION PIXEL HFAG=OUT
—CL = CURSOR_SELEFIEL PINEL COMVESSION TU LATITULE/LONGLIURE REAU=GUL
DL = DIGITAL SPECIFICATION CONVERSIUN TO LATITUHDE/ZLNAMGLITUDE READ=NUT
—1p = ILCEUSITY PLOT (F PINFLS ARTuERE SPUECTED BND POIGTS
>
csS
PIXEL IDFNTIFICATION IFSTHUCTIONS
—_(1)_POSITIUN CUKSUR TQ FIXEL.ID BE IDENTIFIED
(2) DEPWFSS “DPFMATOR I%1FKRUPT RUTTUN 'A' TO RCIPLEVE PIXEL
—L(3) BFPVAYT SYFPS § AND 2 b0ON SUCCENSTINE POINTS
(4) DEPRESS NPERATNP INTERRUPT BUTTUN 'B' WHEN FINISHED




ORIGINAL PAGE IS

OF POOR QUALITY

FIXEL KEAD/0OUT . FOR COLUR _IPAGE .. R —_—
DISPLAY IMAGE INTENSITY CENTFR PIXEL

X Y ___PIXEL .. SCAN_ _ _PEO_ BLUE _GREEN __LATITUDE _LONGITUDE. _ .. .
197 230 198 [} 17 6 6 180,900N 180,000

RIXEL REAQ/OUT FUR _COLOR IMAGE
PISPLAY I MAGE INTENSTTY CENTER PlxEL,

—X Y. BIXFL _SCAN ._ _RED _BLUF GHERN LATITUOE _LOSGLTUDE.
19 23 199 dah 18 () 6 JHO, Q00N 180,000

PIXEL REACZUUT_FOR .COLOK_IMAGE __ e -
DISPLAY ITMAGF INTENSTTY CENTER VIXEL
X PIXeh, SCAN _ KFD __Hble GRFFN LAYILUGE LOUGITULE
199 213t 200 480 18 6 6 180,000 1¢0,000€

At tnis point the scene has been magnified, and the center point of the seg-
ment of interest has been located. Nearby pixels were then examined, and the
data quality of the scene was recorded. (See the last column in table 2-1,)
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