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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.
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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

recommendations 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

1100 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 line-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•••
XXXO XX 0Q
0 00000000	 •
0000000000•••
XXXR0aXX0Q
00000000 000•••

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 (e!; 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 i,PS^ LANDSAT DATA

(a) Tape GAC010

Five
GAC

acquisition
date

Universal -
fOrmat^ed

H le

Location of
LACIE segment

"
(county, state)

LACE
segment

Londsot
acquisition

date

Center point
Data quality

Lat., N. Long., Y. ►teal
Scan
line

b3 193 6 Whitley, 133 188 41.2' -35.8' 192 386 Clear

Indiana

Crittenden, 153 188 37.3' -M.2' 166 526 Clear

Kentucky
Pontotoc. 195 1M 34.3• -89.1' 16S 626 Clear

Mississippi

Kankakee, 828 1" 41.1' 48.0' 146 400 Clear (clouds nearly to the east)

Illinois
Palo Alto, $63 194, 19S 43.0 -94.9' 46 356 Clear (clouds nearly to :he Mat)

tow
Jormuld, 17SS 197 44.0' -98.9' 17 326 Clear (7); possibly holy

South Dakota

La Moure, 1924 199 46.5' -98.8' 16 242 On the edge of a cloud; doubtful

North Dakota quality

C3 193 6 Gentry. 209 193,	 194 40.3' -94.4' 393 33S Clear but blurred

Missouri

Flathead, 1725 191 48.3' -114.2' 99 290 Clear but closely surrounded by

Montana clouds 

Jerauld, 1755 191 44.0' -98.9' 367 342 Cloud covered

South Dakota

La Moure, 1924 199 46.S' -98.8' 3SO 264 Clear with small clouds nearby

North Dakota

4 193 7 Palo Alto, $83 194,	 195 43.1' -94.9' 393 335 Clear

low

Flathead, 1725 191 48.3' -114.2' 99 290 Clear (clouds to the west and

Montana north)

Jerauld, 1755 191 44.0° -98.9' 367 342 Clear (small clouds nearby to the

South Jakoto east)

is Maure. 1924 199 46.S' -98.8' 350 264 Clear (possibly Ms Will clouds

North Dakota within segment boundaries)

b8 194 8 Whitley, 133 188 41.2' -85.8' 91 375 On the edge of a cloud; probably

Indiana clad covered

Crittenden, 153 188 37.3' -88.2' 70 $10 Clear

Kentucky

Pontotoc. 195 188 34.3' -89.1' 66 612 Clear

Mississippi

Gentry, 209 193.	 194 40.3° -94.4" 14 423 On the edge of a cloud; probably

Missouri cloud covered

Kankakee, 828 190 41.1" -8810, 63 383 Possibly clear; clouds nearby

Illinois

kdlo Alto. 883 194,	 195 43.1° -94.9" 10 326 Clear

Iowa

c 8 194 d Palo Alto, 1383 194,	 195 43.1" -94.9' 352 1331 Probably clear

Iowa

Flathead, 1725 19: 48.3' -114.2' 42 1252 Cloud covered

Montana

Jerauld, 1755 197 44,0' -98.9' 295 1328 Possibly cloud covered

Soutn Dakota

La Moure. 1924 199 46.5' .98.81 277 12SU Partially cloud covered

North Dakota

Fergus, 1948 187.	 188 47.6' -109.3' 94 1264 Clear

Montana

'.ocatea on r i pe OAJ054.

bOrbit 1.

` f)rbit 2.
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OF
OF

TABLI

69
ft.	 acquisition

universal-
format od

file

location of
LACIE seoalent LACiE

segment
landl3t

acquisition
Cater point

Data g16ality
Y. Pin1ldata (county, state) "to lot.. N. long., line

2 195 1 Whitley, 133 11111. 2% 41.r -6s.6' 32 362 Clear with Clouds Mary
Indiana
Crittenden, 1S3 In. 206 37.3• -011.2• It 494 Clear with Clouds nearby,
Kentucky
Pontotoc, 1911 IN 31.31 -69.1• 16 s99 Clear
MisvislIP94
Kankakee, 628 Ito 41.1• -66.0• 17 366 Clear with clouds awry
Illinois

3 1" 2 Whitley. 133 166. 20 11.2• -65.6• 3" 416
Indiana
Crittenden, iS3 la. 2% 37.3• -06.2• 366 5117
Kentucky
Pontotoc. its 166 34.3• -69.1• 390 662
Mississippi
"entry, 209 193, 191 40.31 -94.4• 301 So Clear
Missouri
Kankakee. 828 190 41.1' -66.0' 373 436 Cloud covered
Illinois
Palo Alto. 883 194, Its 43.1' -94.9' 277 421 Claud Covered
Iowa
Flathead, 1725 .91 46.3' - 114.2' 5 3% Clow covered
Montana
Jorouid. 1755 197 44.01 -96.9• 193 416 Possibly buy
South Dakota
U Moure, 1924 199 44.S• -96.6' IN 331 Clear
North Dakota
Fergus. 1946 167,	 166 47.4' .109.31 36 327 Partially Cl" cover"
Mentans

8 196 3 Whitley. 133 188 41.21 -65.6• 343 401 Mazy
Indiana
Crittenden, IS3 166 37.3• -66.2' 332 $41 Clear
KMtutky
Pontotoc. its 188 34.3' -89.1' 336 64S Clear
Mississippi
Gentry, 209 193.	 194 40.3• -94.4• 200 460 Clear with Mall Clouds nearby
Missouri
Kantakee, 828 190 41.1' -68.0' 312 420 Maly
Illinois
Palo	 Alto, 963 191.	 19S 43.1' -94.9' 170 390 Cloud  covered
Iowa
Jerauld, 1755 197 N,0' -98.9' 93 36S Clear
South Dakota
U Moure, 1924 199 46.51 -98.81 89 290 Clear with wall Clouds nearby
North Dakota

9 1% 4 Glenn, 260 194,	 19S 39,61 -122.0' 149 636 Clear
California
Flathead, 1725 191 16.3' -114.2' 142 260 Cloud covered
Montana
Fergus, 1948 187.	 1816 47.6' -109.3° 313 241 Cloud Covered
Montana

a .Dcat#4 on 1` 1 It DA0051.
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TABLE 2-1.- Continued.

(0 Tape GAC012

File
69

itacquision

universal-
formatted

location of

LACIE %*Pont
LACIE
segment

landfoe
acputsih on

Canter point
Data quality

Plaal
Sean

data filed (county. state) data let..	 N. long., N. line

b2 197 3 Whitley. 13) 1". 206 41.2• -8S.$• n4 392 Small Clow"

Indiana
Crittenden. 153 in. 206 37.3• -1111.21 2;: S30 Clear

Kentucky

Pontotoc. I" 188, 207 34.3' 49.1• 233 633 clear

Mississippi

Gantry. 209 193. 1" 40.31 -94.4' 93 440 cloud covered

Missouri
9ollver. 812 207. 206 33.9' .90.81 iN 642 clearMiss" 

11"i

Kankakee. 828 190, 208 11.1• 48.0• 208 401 clear with well clerks nearby
Illinois

Palo Alto, N3 194. 19S 43.1• -94.9• it 367 Clerk cover«
Iowa
Jorwld. 1755 191 44.0• -96.9' 36 346 Maly, clouds nearby but not over

SMtth Dakota scent
V fbure. .924 199 44.S' -98.8• 34 242 Cloud covered

North Dakota

C2 197 3 Flathead, 1725 191 48.3' •114.2• 144 1283 cloud covered

Montana

Jarauid, 1755 197 14.0• -N.9• 3M 1320 clerk coverall

South Dakota

U Mwre. 1924 199 463' -N.8• 37S 1243 Cloud covered
North Dakota

Fergus. 1948 187, in 47.6' -109.3' 237 1282 Smell clouds over area

Montana

3 197 4 Glenn. 260 1". 19S 39.61 .122.01 65 579 Clear

California

Flathead, 1725 191 48.3• -114.2• 1" 264 cloud carer"
Montana

Jarould, 17SS 197 44.0' -96.9' 3" 303 Cloud covered

South Dakota

La Mpure, 1924 199 46.5' -911.6' 774 224 Cloud cover"

North Dakota

Fergus. 1948 187,	 188 47.6' - 109.3• 237 2" Small clouds over era

Montana

b8 198 S Whitley. 1:3 IdB. 204 41.2' -85.91 141 376 Cloud covered

Indiana

Crittenden, 153 188, 206 31,3' -88.2' 116 $13 Clear

K"tutky

Pontotoc. 195 188, 107 )a.l' -89.1' 113 616 Clear

Mississippi

Gentry. 109 193.	 194 .0.31 .91.4• 32 431 Clear

Missouri

$Oliver. 811 109. too 33.81 .90.81 86 640 Possibly hazy

Mississippi

Kankakee, 828 :90. ?Do 41.11 -88.0° IDI 389 Cloud Covered

Illinois

Palo Alto, 483 144,	 145 33.1° -94.9' 16 338 Clear

low

`9 198 S Palo Alto, 493 194,	 195 43.1" •94.9' 378 1294 Clear

low
r lstdead. 1715 191,	 209 48.3" .114.11 bd 1140 Cloud covered

Montana

Jerauld, ; 1 55 i	 197 44.U° -98.9° 334 - 7% Clear

South Dakota

Ca "pure, ;924 .99 46.S' -9tl.d1 332 1117 Clear

Korth Dakota

Fergus. .441 1d1.	 168 41.6` -109.3" 142 1174 .leer

Mo«une ^

• .0c4 1 ed r! tape JAU1d9.

^lra^t i.

.r pm. ..	
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TABLE 2-1.- Concluded.

(d) Tape GAC013

File
GAC

acquisition
ate

universal.
Fotuttad

File

Location of
LACiE segment

;county, rota)

LACiE	
Landsat

acqui" ll!"
tegwMnt

Gate

tenter point
Data quality

Let..	 N. Long., W. Plael
Sun
line

b2 199 1 Whitley. 13) !p, 286 41.2' 4S,8' S9 M Clear

Indiana
Crttt~. 1S3 IN, 206 37.3• -N.2' 41 104 Clear (clouds to ten Met)
Kentucky

Pontotoc. I" 188. 207 74 . 31 -19X a Gol Clear (clouds to the

Mississippi

Bolivar. 1:2 207, 206 33.81 -10.81 2S 624 Cloud covered

Mississippi

c2 199 1 Flathead, 1725 191, 209 48.3• -114.2' 36 1236 Clear with clouds nearby

Montana

Jerauld, l7ss 197 44.01 -98.91 2S1 1332 cloud covered

South Dakota

V Moore, 1924 199 44.5' -98.8' 234 1251 Claw covered
North Dakota
Fergus, 1948 1M 47.6' -109.3' 62 12% clear
Montana

3 199 2 Motley. 133 in. 206 41.21 -65.6' 494 387 Clear

Indiana

Crittenden. 163 118, 206 37,31 -06.2' 403 S30 Clear With clouds hoora y to the

Kentucky Nat

Bolivar, 812 207, 208 33181 -90.8' 398 666 Messy

Mississippi

Kankakee. 828 190. 208 41.1' -N.0' 392 411 Cleo,

Illinois

Palo Alto, 883 194, 19S 43.1' •94.9' 324 402 Possibly cloud covered (clouds to

low& the West)

Flathead, 1725 191. 209 46.3' -114.2' 24 307 Probably cloud covered

Montana

Jerauld, 1755 197 44.0' -911.9' 2S2 399 Claud covered

Saute Dakota
La Moore, 1924 :99 46.5' K.B1 233 317 Cloud ugre0

North Dakota
Fergus, 1948 188 47 .6' -109.3' 63 322 Clear

Montana

8 200 1 Whitley. 133 ZUG 41.2' -85.8' 13 3S8 Cl due covered

Indiana

Crittenden, 153 206 37.31 •86.21 5 492 Clear

KentuUy

9 Z00 2 Whitley. 133 206 41.2' •BS.B' 369 406 Cloud covered

Indiana

'rittende,, 153 206 37,3- .88.21 366 SS4 Clear

KMtuCty

Pontotoc. 19S 207 34.31 •69.1' 349 1657 Clear

Mississippi

Gantry, 209 193,	 194 40.3' •94.41 ZS8 $00 Possibly ci we covered (Clouds to

Missouri the West)

Bolivar, ei2 207, 208 33.d° •90.81 3S4 681 Clear

Mi Sf,si,ppi

Kant atae, 828 190, 208 41.1' •88.0° 350 432 C l oud Covered

Illinois

Palo Alto. 483 194,	 Its 43.11 -94.9` 229 410 C l oud covered
IOWA

Jerauld. 1755 147 44.0' •98.9° 144 400 Possibly Cloud Covered

SO^Ln ^Akoto

u Mdurl, 1924 199 4a.5' -98.8' 131 318 Clear

ndrtn DatOta

IF , tes 'u1 fay 199 !acct ad or tape JAU114; ? 1!es '01 da d ZOO 'w Dated on tape DAU664-

6Urb,t 1.
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/ WIDTH OF
EDGE PIXEL
AS IT APPEARS

TO THE SENSOR
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q 	 q

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.

I

2-7

F

f



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 assessment (AA) ground-truth

data is available

2. GAC metsat acquisitions which are

a. Available in-house (i.e., within the Agena Building)i

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

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



3. The location of the corresponding LACIE segments by county

latitude and longitude of the segment center point, and pix

line coordinates within the GAC scene

4. A general description of data quality for the areas in and

candidate LACIE segments within the GAC scene.

3-2
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TABLE 3-1.- AVAILABLE GAC DATA

(a) Tape GAC010

File
Number of _ Coordinates

Geographic area covered
Scan Pixels Lat , Long.,
lines N. W.

2 890 409 48.20 -75.80 New York, Maine, North Carolina, Delaware,
43.10 -41.60 New Jersey, Massachusetts, Connecticut, Vermont,
27.90 -77.70 New Hampshire, Maryland, Pennsylvania
23.90 -51.30

3 1513 409 50.70 -101.00 Michigan, northern Indiana and Illinois, Iowa,
45.3° -65.3° Wisconsin, Minnesota, northwestern Missouri,
42.30 -126.8° Kansas, Nebraska, North and South Dakota, Montana,
37.60 -95.7 0 Wyoming, Idaho, Oregon, Washington

4 1035 409 54.3° -126.3° Kansas, Colorado, New Mexico, Nebraska,
48.6 0 -87.90 western Iowa, Minnesota, northwest Wisconsin,
28.20 -128.30 North and South Dakota, Montana, etc., to the
24.2° -101.80 Pacific Ocean

8 1491 409 49.7 0 -95.4° Northern United States:	 Maine, Massachusetts,
44.40 -60.40 Pennsylvania, New York, Ohio, northern Indiana
44.1 0 -121.10 and Illinois, Michigan, Wisconsin,	 Iowa,
39.3 0 -89.10 Minnesota, Nebraska, Montana, Idaho, Oregon,

North and South Dakota

9 957 409 51.1° -120.7° Texas, Arkansas, Oklahoma, Missouri, 	 Illinois,
45.7 0 -84.70 northern Michigan, Wisconsin, Iowa, Minnesota,
27.90 -122.8° Nebraska, North and South Dakota, Montana,
24.00 -96.4° Colorado, New Mexico, Arizona, California,

Utah, Washington, Oregon, Idaho

10 211 409 54.30 -146.0° Canada and a small portion of the Northern
48.6° -107.60 United States
51.40 -146.0°
46.00 -109.9°

3-3
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File
Number of _ Coordinates

Geographic area covered
Scan

Pixels
Lat., Long.,

lines N. W.

2 925 409 48.90
43.7 0
25.70

-89.90
-55.40
-92.2 0

Mississippi, eastern Arkansas, Tennessee,
Illinois, eastern Wisconsin, Michigan,
Indiana, Kentucky, Alabama, Georgia, Florida,

3 1091 409

21.1 0

54.30
48.60
28.20
24.30

-66.3 0

-115.1°
-76.8°

-117.1 0
-90.70

North and South Carolina, Ohio, and the East Coast

Western portions of Alabama, Tennessee, and
Kentucky and Indiana, western Ohio, Michigan,
Illinois, Wisconsin,	 Iowa, Minnesota, Missouri,
Arkansas, Louisiana, Texas, Oklahoma, Kansas,

4 527 409 54.30
48.69
42.80

-140.40
-102.1 0
-140.90

Nebraska, North and South Dakota, Montana,
Wyoming, Colorado, New Mexico, Arizona

Wyoming, Montana, Utah, Idaho, Oregon, Washington,
northern Nevada

7 890 409

38.00

48.40
43.30
27.90

-109.60

-84.3°
-50.10
-86.3 0

Everything east of the eastern portions of
Alabama, Tennessee, Kentucky, and Michigan and
east of Ohio

8 1051 409

23.9°

52.6 0
47.1 0

-60.00

-109.5 0
-72.5 0

-111.80

Western Georgia, North Carolina, oennsylvania,
Ohio, Kentucky, Michigan, 	 Indiana, Tennessee,

26.5 0
22.6° -85.7°

Louisiana, Arkansas, Missouri,Mississippi,
Iowa, Wisconsin, Minnesota, North and South
Dakota, Nebraska, Kansas, Oklahoma, Texas,
New Mexico, Colorado, Wyoming, Montana, eastern
Arizona

9 959 409 54.30 -134.80 Northwestern New Mexico, Colorado, northwestern

48.6 0 -96.5° South Dakota, Montana, Wyoming, Utah, Arizona,
31.1 0 -136.50 Idaho, Nevada, Washington, Oregon, California
27.00 -109.40
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TABLE 3-1.- Continued.

(c) Tape GACO12

File
Number of _ Coordinates

Geographic Arta covered
Scan

Pixels
Lat., Long.,

lines N. W.

1 890 409 48.20 -78.7 0 Mostly the Atlantic Ocean:	 New York,

43.1° -44.10 Pennsylvania, Virginia, North Carolina, etc.
27.90 -80.7°
23.9° -54.40

2 1471 409 51.3° -104.0° Michigan, Wisconsin, northern Iowa, Minnesota,
45.90 -67.90 North and South Dakota, northeastern Montana
45.70 -129.50
40.89 -96.80

3 1005 409 53.90 -129.20 West Texas, western Kansas, Nebraska, Minnesota,
48.20 -91.20 North and South Dakota, Montana, Wyoming,
27.80 -131.3° Colorado, New Mexico, Arizona, Utah, Idaho,
23.80 -105.0 0 Washington, Oregon, Nevada, California

8 1457 409 50.1° -98.4° Maine, Michigan, Wisconsin, 	 Iowa, northern
44.80 -63.10 Nebraska, Minnesota, North and South Dakota,

43.50 -124.10 Wyoming, Montana, Idaho, Washington, northern
38.80 -92.5 0 Oregon, southern Canada

9 1045 409 54.10 -123.7° Central and west Texas, Oklahoma, western
48.4 0 -85.5 0 Missouri,	 Iowa, Wisconsin, Minnesota, North

28.1 0 -125.7 0 and South Dakota, Nebraska, Kansas, New Mexico,
24.1 0 -99.4° Colorado, Wyoming, Montana, Arizona, Nevada,

Idaho, Oregon, California, Washington
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TABLE 3-2.- Concluded.

(d) Tape GAC013

Fite
Number of _ Coordinates

Geographic area covered
Scan

Pixels
Lat., Long.,

lines N. W.

2 1481 409 49.30 -92.80 Maine, New York, northern Massachusetts, Vermont,
44.00 -58,.1 0 New Hampshire, northern portions of Ohio, Indiana,
43.7 0 -118.5 0 Illinois, Michigan, Wisconsin, northern Iowa,
39.0° -86.8° Idaho, North and South Dakota, Minnesota,

northern Wyoming and Nebraska, southern Montana

3 1077 409 54.30 -118.10 Louisiana, northwestern Mississippi, Arkansas,
48.60 -79.80 northwestern Indiana, Michigan, Wisconsin,
28.29 -120.1 0 Illinois, Missouri, Iowa, Minnesota, North and
24.2° -93.8° South Dakota, Nebraska, Kansas, Oklahoma, Texas,

New Mexico, Colorado, Wyoming, Montana, Utah,
Idaho, Nevada, Arizona

4 341 409 54.30 -143.40 Northwestern corner of Wyoming, Montana,
48.60 -105.10 Washington, British Columbia, Quebec,
48.5 0 -143.50 eastern Ontario
43.40 -109.30

8 915 409 48.7 0 -87.30 East coast and Flor;da, Michigan, Indiana,
43.50 -53.0 0 eastern Illinois, Ohio, Pennsylvania, Tennessee,
25.40 -89.6° Kentucky, Alabama, Georgia, eastern Mississippi
21.5 0 -63.80

9 1075 409 53.6 0 -112.50 Alabama, Tennessee, Kentucky, Ohio, Michigan,
47.90 -74.8 0 Indiana,	 Illinois,	 Mississippi, Louisiana,
27.50 -114.6 0 Arkansas, Missouri, Iowa, Wisconsin, Minnesota,
23.5° -88.4° North and South Dakota, Nebraska, Kansas, Texas,

Oklahoma, New Mexico, Colorado, Wyoming, Montana,
Utah, Arizona, eastern Idaho

10 705 409 54.3 0 -137.8 0 Arizona, northwestern New Mexico and Colorado,
48.5° -99.6° Wyoming, northwestern portions of North and
36.90 -138.8 0 South Dakota, Montana,	 Idaho, Utah, Nevada,
32.50 -110.00 Oregon, Washington, California

"i
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4. THE PROCEDURE

A list 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 tapes 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

650 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 metsa.t iiciz ge.

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.

W
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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 initialization 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.
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5. RECOMMENDATIONS

The following recommendations are made with respect to software programs,

required data, and further analys+b.

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. P IXCAL

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 following:

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
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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

ENTF'TT PRrCns-nR-SETTCTTLTw—
LOA = I,OAD PRr1CFSSnR

STS = 5IGNAT11NE STATISTICS PROCESSOR
--CGg---=-MWXT MTIV -L TI( EL rRi'i n 6-CL A -SS I -F T CA T ITTN--PFflZ'Egsr.

CLU = ADAPTTV 6^ / ITEPATIVE CLUSTENING PROCESSOR
-CSTT-= CG115TcR -

7 ._SUACLASS-7 -SIGN AT t1RV -AMRF. LIkG T''G-6M53_riR-
IVN = IMAGE VEGETATInN INDEX rrnMPER PROCESSOR

RID = RAPID IMAGE DISPLAY PROCESSOR
^XT =-EXIT- 	--

M—
FFNTER IMAGE FILE INPUT DEVICE

ENTER TNPUT TAPE UNIT AND FILE NIIMPE.RS ( X,Y

LOA

A-1



^ ppr OR QUALITY

---- --- --- -- --- - 01 14ACERT DATA REAnER
SENSOR In SITE In 0

F	 Vr_W'I
START PIXEL 1 STnP	 PTX $r i, 409
I► COU75TTTON PATE	 --" ----0=1►NR= 0 "'AC01!ISTTIOa TTxE—"`---O:-"nT-'r----
ACU DATE, bASXA. n. 0. 0.

1101: o•.	 A	 i1	 . 1111	 11_717 ,	 117
-

ACTIVE ChA- I NFL	 I.I.FT

1	 1	 1	 1 0	 0 0	 0	 0	 0	 u n	 0	 0	 0	 0	 n	 0	 0 0	 0	 0 0	 0
-` ASSIGNED_COLOR^)TA^ ADD - 'G TN" "— `—
CHANNELS BIAS GAIN	 BIAS GAIN	 BIAS	 GAIN BIAS GAIN

5- F 010 010	 0.0 0.0	 0.0	 0.0 0.0 O.0

13-16 0.0 010	 010
.

010	 0.0	 0.0
.

0.0 0.0

21-24 0.0 010	 0.0 0.0	 0.0	 0.0 0.0 0.0
TST-SCAN LTNF-`- -------- -----	 --	 ------ -----
ENTER FILE VERIFICATIO" COnK

•* IMAGE MANAGEMENT INITIALIZATION IN	 P • .OGRESS	 '«s

ENTER 1 14AGF: PROCESSOR FI)TICTION SELECTION OR FIXE!1 FUNCTION
s

DI=DISPLAY	 MC=MASTER CLEAR nISPiAY uF=DEFINE: FIELD
TiTf^FTT:ST^Jt:Rl^v- PGAY-- ^lC=ACT IVATE -T^71c;E---DF-t3EL^TF-F'TET.IT----
DC= , :SPLAY CLASS MAP	 RI=RFLEASF 114GE	 UF=SINQ.F F'Itl.3 OVWP1,AY

7SW=St1AV - I lf AGES	 LF"=LTST-FTF. X UTRFT') nWi-
PA=PIXF'L ANALYSIS	 1I=nFFI,0A0 IMAGE. TO TAPE, LR=LIST Flt-,W) REPPRT
1A^IM3 • .	 -	 - ,INF ALI. PLt.bLIN 97r.-
GU=G R I D C ELL DISPLAY	 AU =DISPLAY U T II,ITIFS	 KI,= Rr L A SF.L FIELDS)

-	 —T "ED - - FUVCTI;1NS--
AB=DISPLAY 4 BIOSTAGES CC=C mLOR CHART DISPLAY	 AF=ALL FIELDS OVERLAY

FL UFALSE-tOLM 	 U -

ENTER PARA METER INITIALIZATION OPTION
lOEF--= -nErAVLT- Trt F'TI,F. TT;ITTELIZA,"nN-PARAMETER-TMTJCVS

EDT = EDIT FILE INITIALIZATION PARANI F;TF.A HLOCK,S
--EDC	 rDTi' -n ATA Cn7TR pr - PARA14ETER RLnCK' n 17LY_-- 	--

EID = FOIT IMAGE oISPLAY FANAMETER 6LOCK ONLY
"E2E 2 EVTT-TP XGE ENRANCERM PaRMIER _
>

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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4RIGt M PAGE M

OF POOR QUALITY

s	 DATA CONTROL, PARAMETERS 0
CODE PkRA 4r?rR rALttF-

1	 DISPLAY START yCAN LINE: l
I	 via	 1,11	 3113P	 3C.11r , 	LIMP.
3	 H15T,)CRAM STAMr SCAN LINE 1___4 ----"T5T1rPA 14 STno SCAN- LT IPM 77-T--
5	 TNANSFFN START SMv 111NE l

—6 - TRA V5rrR - STnP-SrAN - L110 ItT-
7	 TRANSFER SKIP SCAN FACink L

9	 HISTOnR A m• 0I5PI . AY NuwAr. R nF PIXELS 146
—10--VrSPLAY TMALF STZ^- ti=NnR = At-- --- - t

C=COMPRESSED

11	 HORIZ O NTAL. FArj0R	 1	 100 l
12	 VERTICAL FACTow	 l	 1110

ENTER CnoE. 9a Tn ACCEPT PA P A v1.TkM VALVES DISPLAYED ON
^'7+TFk -C.'t+A 9f;Et 5 )-I-ri }`niiM7lt_i..Z''JDE^vA1 ,̂ )F.,^Ol)l:_vALiIE ,.;.;Z'ilft=V^iGTr^-"-_

14=409.hzi 	 , n.+=I^^r	 c^1r	 c	 llri ----
)A^P	 M.i^t, N M N 't 'KS i

, t	 r.
1	 DISPLAY START SCAT' UNF 1000

^--()ZSOt.AY ^T rtP 8CAti Lt"l F:---- .—_	
_^^4fi^1

3	 HISTOraAM START SCAV LIVE IU01)
—^THISTUGkAM 'CTri 

_ 

SCAN DYNE,̀ ---- 0T
5	 iRANSFE:R START SCAN LINE 1000

--6--TWAw .	 N	 ZNE 14 U
7	 TRANSF &.R SKIP SCAN FACTnR l

^TITtTfft:1FA !a^hI^'pL4^^TA^T ^1

9	 HISTnrRAm-UISNLAY NrrMPER OF PIX ELS 40q
^D -- 1)ISPtiAY ZKAG^SI^F--N=NhRM7^-(; -- •-••--Q-

C=COMPRESSED

11	 HORIT.nNTAI, FACTOR	 1	 • 160 1
-Y7—M. TT C'liC'FAC	 •
ENTER CODE; 99 Tn ACCEPT PARAMETER VAC.uES DISPLAYED OR
EATEiF2A A ^J GE C57 -IN ^,^ I^A'lr : ZD?TE=V^G11	 iT01 VA E, YAT. U k...,cu

NOTE: The framed changes refer to the size of the GAC image to be displayed.
Each acquisition is 404 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 IS
OF POOR QUALITY

s	 IMAGE DISPLAY PARAMETERS 	 t
-CCDIE PAR4 «AF.TFR '- MPTIMN /VAL(h - RANGE 11E-

31	 DIS P LAY	 A (InE C--3 CH4 14W. CU'4POsTTt COLUR C

32	 nISPLAY '4nNITOR PrPNTMARY	 S=SE'COhDARY P
33
34	 nUTP 1 1'f FRn y

FZFA LNt	 bzW.
RsBOTTn M 	T=TnP T

-"35"" -"oUTP11T -F1; nu L!_LEFT-	 "' --"RTGRT-- -G -
36	 IMAGE DISPLAY AREA O=FULL SCREE4 0_

-I=TOP--RALF---7xMTT5 -WW..r_"-
3=LEFT HALF	 4=RIGHT HALF

d

7=OVAORANT 3	 WoUADRA.4T 4
-37ZFFXR;1Fr; ^1s5rckFr- rFO-- ---^ - ----	 _ _--4 -

39	 CHANiWI, ASSIGNED PLUt 1	 - 24 i
`39 ZFTAtJ IF(; - ASSTGT'En " FF,FT•1 - 7-

40	 CHA N IF1,	 ^SSIG N ED Ft b4C K / wHITF	 1	 • 24 3

FNTEP CHA4GK ( 5)	 IN FnRMAT CODL= VALUE,C(30F=VAI , OE,.. . ,CnDr=V ALUE:

37=2x39=1
-47--- IMAGE- DISPLAY PA7XMETF1RS --W--1 - -

CODE PARAMETFR OPTION/VALUE PAAGE VALUE,
..

R=1 CHANNEL SLACK AND I+NIYF
-"37--- DTSPLAV-unuITOR - 'P=P R 14 a	 y	 5x.5Ecur ')AKY
33	 OUTPUT MnDF. P=PAINT	 S=SCRULL P

--4--VMP1rr-rR rT4 S=8`OTTU9 ---P°TTi
35	 OUTPUT FROM L=LEFT	 R=NIGHT L

.	 _ _
1=TOP HALF	 2=ROTTQM HALF

--	 -- ='TEFT-HA-L	 =	 'TrF—--'
5=0UADRANT I	 6=011ADRANT 2

-	 -	 - 7--?M' l3RA"T"3—V-WA'UR
37	 CHANNEL ASSIGNF_n REn 1	 24 2
SK	 ,
39	 CHANNET, ASSIGNED GREEN

-
1 - 24 1

-A O	 TA'I NF. L-li c STGh E-6 9 . CK / W'NTTE-'	 -
ENTER COnt 99 TO ACCFP I p .A P A METER VALUES DISPLAYED OR
ENTER-CRANC:F:(SY IN - FORMAT : CODE=V A L11E.CnDE=1TALUF.-,-...,CDDE=VWUUE---

99

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

A-4



— .,. ,-^_	 ^ -.^ °^--•tea ^--	
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ORIGINAL PAGE IS
OF POOR WALrYy

s	 IMACF ENFIANCF4ENT PAFAMETEPS 	 •
CnOE PARAMFTER -
61 tNHANCE:MENT 	0=kAW DATA DISPLAY	 IzN0N-LINEAR STRETCH	 1

74.IhFAR ST P FTCH BIAS/GAIF: -cP,4PUTFA
3=1ANCAR STRI .TCH BIAS/G A IR FRO m HEADF;R

R
5=FALSE COLON

-bZ- STAS-PED--- 	---- D --0- 63 GAT --- ?EO---	 -----II;O-
64 BIAS-PLUS	 0.0 65 GAIN-BW I E	 010

-6"IAS-GPEEN - -	 _-0;fr--67`--GATA--GWEE1V-'	 ,0_
68 Ln-nfSCAkn Pf6CF • MT RED	 U.00 69 HI-DISCARD PENCEKT REV	 0.0O

o
72 Ln-DI SC A RD K*CENT rP EF:N 0 .00 73 HI-nISCAND PERCE-^T GOV01	 n.00

^4—IxTAS-iILACF; -AJD- w (i2?E- 	0:^-"f5-'^A- IRt=RGA-Ck " . A aTS'w^7^_.__.._^^;^

76 LD- rISCAND Pf:NCF4T 91W	 0.00 77 HI-DISCARD PENCE"T N /V	 0.001
-78--T,0-DISCA Q n'Pk:PCtt ,iT- ALG"	 I:^- A;00-79--hI=(, CA M [F Pr-PCE

_
L

_
^0 (^.;'	 A-L	 `

AO RAL̀ TOMPTPIC CONVF, PSION TAALE PMIN T nPTIn11 Y=Yi:S :/=',U	 r,

[ -IY
E NTER C!JAN C.E ( S) IN FORMAT : COUE=VALUE.' , C nDF=VALIIE,... , C(► nt=VALl1F.
5;-- ---	 -
q9 -
	 -^i+^fyhilf•F^iIC'-CQ}^li1TT^S6

HA = HAUT PPOCESSING	 ZU = 7.nu m IMAGE

SC = SET Cn1,nR ( nN-nFF) SW ITCH ES	 S(; = SET GRAPHICS ( ON-OFF) S'.4ITCf4e.,
CI-= - C1;F: 4Tt"-I M AGE - WE74(JRYv 	 —CG-= CL F^OYEAGAY Ap^TC^^F'R7FY--
CF = CHANGF FONCTInNS
PRTTCESST !Fi.--MFRPUPT F D"DX-STAN-T. W
ENTEP COMIANn
UU

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

s-_-_DVNAMTC COr4AhD_--SI:T	 _	 -
HA = HALT PRnCESSIP I G	 ZO = ZOOM IMAGE
CAM :51Y!•:-pEi110ESSL"ti	 CO-roMPUE:bS- _1A GE_

SC = SET CnLok (( IN-UFF) SWITCHES	 SG = 5F1 GRAPHICS (UN-OFF) SMITCHks
CI = CI.EAW T R'J(",' M :Ad)RY	 CG = C1.FAW SVEPLAV GPAPnICS MF:wnRY
CF = CHANGE: FONCrInpis
EUD_OlrDili __L'ASI-.bCAI-kRL1Cr:SS F:0 IS .710	 -_--
PROCE:SSING I N TEPPUF'TEU 04 SCAN LINE 710
ENUY _CL"",4Ah 1L____.----
Cr
FMIFP Ik A.;F PknCFSSnk F 11NCT1(Ik SF(.FCTIUrt nR F1 Xyn r11NCT 111N

HI=hISTUGkA4	 EX--EXIT PROCESSOR	 (;A=GthtHAL INFORMATION
0I=DI5PLA Y--	 _ _MC.r.-USTERSLEA"ISPLA Y DEgOLFILE`^1k:L(7
HD=HISTfIGAAm-OISPLAY	 AC=ACTIVATE I v A(;F	 nEnnELKTE: Fit:LU
DC=DISEL _kL_CLASS-M A P 	 RI $HELEASE__ t!-AGE- 	I;TILA)- IELLAJ
SM=SMAP I4AC. F S	 LI=LIST TMA(;F, DIPECTnkY LF'=LIST FMLU I)TRECTUHY
EAMPIXF1. ANALYSIS 	 n1=0F•F1j0AD TkihC.F • rn T1kP1,- LRML1Sr E11-:1.D dFPnRT

IA=IMAG E: ANALYSTS	 CF'=CHANGF FIELD FIl F, 	 LA = 1,IS1 AIL FItLUS WPT.
GV9.GRID CELL+ 01 FLAY	 ()li?LISP_LAv U LLI TIE 5	 kLa R_^Lt^FE'L. FT[• (SS —

FIXED FONCTIoNS
ASYDI5PLAY_-"I451AGE5 C CQLVK- C H ART - DISPL AY 	 AE zA'.L FIB .DC nV RLAY

FC=F A LSE: COLON CHAPP

PA
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ORIGINAL PAGE IS
OF POOR QUALITY

FMTER PIXEL ANA I.YSI5 FIINr'l IUN__
-CP s ttft!TRk PI'Wr 0ISPI1RY

__CS = Ci,gSnk St',UXTt 1 ► PI AFL _eF.A1 1D'JT. __-•-	 - -
US = I)MI'M, SNt(IF ICAT1nl. PtXF'L ►.t:AD-1111T
CL = C94c11k sF LtCTF:D P Ty VL CU! ! Vt RSIUN TO LATTT'10r/Lr),1t_,1 1ILE WF_A1 ► -1111'r

nL = I)IGTTAL 5PF'CIF1CATI n 1j CnNVF.RSION TI) I,ATIT(10) /L0N(,TTI I 1)E 1iFAU-011r
_._IP_ =-I^lrEi;S1TY FLLLL_CE`YI)IeL^HI:T:+EIr;!_^>r:LJ:CTt^ll_.E!'^y ^LIltiI^.___	 -.-.._

PIXEL 10FITIFTCATION TNSTRUCTIONS
(1) POSITT01 CUF'SOR TO PIXEL 1'n mt. 1UtNT1FILD
(2) DtPRFSS r-PE'PAT O R 1NTFFPUPT hIITT(IN 'AI TO RETRTFVF. PIXKI,

- ( J_ REPEAT- STEPS _I_ AI:G-_2_.F0"UC.CESSIME_'_UINIS_
(4) DF.P+F.SS f)V RATI)N I ITFPPUPT HUfTON 'N' 14MFN FINISHFr%

PIXEL_ RLA.D/UUT-F4N_

	

DISPLAY	 IMAGE.	 INTENSITY	 CFNJIVR PIXF1,
Y	 Y	 PIYF'l, SrrN	 PF'II PEAR Gh 'FN	 LATTI'UuF'	 LG r1(.1T(i F

19F	 231)	 199	 4b1	 17	 6	 F	 1Pr1.UQOW	 IA0.000r
PIXEL .Rt4D/1UT F Litt _CD LCR--l-"!AGb

	

DISPLAY	 IMAGE	 INTENSITY	 CE:NTFR PIXEL
SCAk ___-BED__BELLE-.GREEN—LAIITLWE_l Dl-4G.LTLi OJV

	

199 230	 2p0	 481	 17	 6	 6 180.On p N	 1t► 0.o00r;
PIXEL PF41)/0119' F(Ik MLOP IMAGE

	

DISPLAY	 1MA(;t	 INTENSITY	 C^:NrF4 PIxr't,
__ X __Y__ PIXEL _.___SCA1L	 Ell lJ::.-_LltEEIL--LATIILI DE`.._1dU+f ITUL` F 	_-__

	

199 231	 200	 . 4Pn	 is	 6	 6 180 . 0 11u y	l y0.0'+OE

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

LNILF.__ 11"E PR CESSGPL-FILNCTIDH -SELECT I Oft _111L-£IXEI1_l111CTIOh
H1=HISTnGRAM	 F.X=F'X1T PROCESSOR	 GA=CENORAL v!rnRkATTnn

	

DI=I)TSPLAY	 A('=1AASTr.N CLEAR D I S PL AY	 $ Err!)

	

HD= 1J15'f1)frtA' I -UI5PLAY	 AC=ACI'1VATE ThA(.E	 L)F:=D0;1.nTW VlI bo
LC=DISPLAY_-CL^.SS_AAP-31=kE ,F-ASt_J_ AC F	 FTI-Li) OVE R141_
SW=SNAP TMAGF S 	 LT=I,TST 1MACK 0IRF:rTnkY I,F=LIST F ItLJ 1)1 ►+FCr1,PY
PA=PIXEL__ANAL•YSLS—_—!]L=1F F D_A_0 t r_(;E TO TAPE__Lk3L1&r_f t.Lu..k(EpoRr

	

IA=IMAGE. 4NALYSIS	 CF'=C14AQGt FIFa4) FILE: 	 L4=r.IST m1J, FIEL( + S 91PT.
an=GFrn rr_LI, nTSPLAV	 nll=')TSPI.AV 11Tlf.ITTF'C	 ur.=PEI. fiEr. FIF1.1)jS)

FIXE D FIINCrIUNS
AB=DISP.LAI 4 10ST ; V-5,—rC=G:1,0A_CHAKT'_ lL1SL'LQ Y 	 aFsslAE FjF'Lr,s nVF'ILAY..-.

FC=FALSE COLOR CNAPT
2._.
IA
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ORIGINAL PAGE 18
OF POOR QUALITY

ENTER	 FLI,.C'TION
SUM = PIXEL-wY- P IXEL $ 1 1n111ATION OF DISPLAY CMANNI:L S
DIE—a P IXEL -PC-PIXEL VIF'I?k0C2 4 nF_ DIMI LAY CHAhvLLS
MUG = PIXEL - OY- P IXFI, y nLTIPI,ICATIuk nF' ANY Tan Ut4P1 , AY C114144.LS
RiV a	 ULcv4AY..CMAMff_LS
LUG s APPLY I - ,1r,41TV,4ICA(,1.Y :"APE1) I.t'ItASITY MAPPI-JG
EXP " APPLY 0XP1 1 1Ih.1.T1AlLY ShAPFU INV:h5TTY 4APP11IC:
LIN = LIPI FAR 4APPTNG Fwna USER SUPPLICU WRF0P(11rl'I'S
TLM_=_LI N K* A P 4APP1 14(:_ pi+1 ,4 TkACKMALI, FQSITIE%___
KAR = KARH11 ,IF: a, -LnC 1 1VF TR%N.%fnR m A'TInN nF THE SPk.CT#tAL CMAPNELS
M. —=MP 	 __4J4_vu2_1jUW! A L . ^k?^ULLt.CSILEsF:1^Q^tT1 11^^
FLK = ALTIERwATFLY nTSPLAY TY , O 11'AGES AT 1% 11TrnN SFI , FCTFn KATE:

Zoy
.IA8TRUCTJn ,+ ^ F'PP t WIvAKE-1110 14 	—	 --

(1) POSTTT( IA, C n HCno TO AREA nF 114TH&ST
--(21 - _IlhPRE. ,S.. v l rl' T(!aS.P. fnLLu N S.:._.. ..	 -	 - ----	 _-

.PtIM111 A = ACTIVATE, yn Uj A AtMuf CDRS O k IN AUTTOa -4(i1)F
- SUT. T(14 R = ACTIVATE 2n0 1.' Atinl!T CURsuP IM TMACNHALL WIL1E:

.6UTTn ► 1 C s INCwFASF MAGNIFTCATInN BY FACT114 JF ?( ►^4X=A)
^_.PII TT^)N .2.= - 1)tChFACF.. hA^ N ] F 1Ci► TTQlI 8Y_FhSI.nF nF-.^1wlF!?^L_

^0 •+IHINATION OF ANY TMn RUTTOt. , S = R ET URN TO PHUCE: SSOP MENU

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

( NT_gR_JMArF. PP^ .Ck,S, nit_ FIINCTI(1 t1 . SELECT10N . _QR FIXEn F^N^Tl^r1^_
H1 2 HIST0GRAM	 Exr-EY T PRUCFSSUR	 (: A=GEHF.RAL TNFOPKATIUN
Di= UIF P 1, A Y	 MC=,04STF,R CT,F:Ak nISPLAY L1 F=ngF(AF, FIFUD

H0=H15T , )GAA 14 -IrJs1, LAY	 AC=ACTTVAIL I A AGE	 UE=CF14J,	 FItL0
S=UISNbAY C.I,A.-S O AP	 RIC kELF.ASF 1?+ A GF	 0Fs5JMG1-E FJ4:t.D OVtPLAY
Sw=SkAP t4At ,FS	 LI=LTST INAGr'. nIRECTOkY I,F=LIST F'1 1 :L1) nI 6+ FCTL1RV
?A=PIXE'_L_ ANALYSTS	 _ nT(!FrLUAO 1 1 AGE TO TAPF, LR =T,IST F IV1,0 PF PnKT

IA=IPAQ, 4NALY c tS	 CF= CNAMGF; FIELD FILE	 LA=LIST ALL r IEI,US Poll'.
Gp=GRIb C.t.t, pT,SPL.AY	 011=UTSPI-AY UTILITIES	 RL=RF:LAeKt, EJFLn(S1

f 1XF.0 FUNCTIONS
AEI=DISPLAY 4 RIOSTAGF.S CC=Cnt,nR CHART DISPLAY	 AF=ALL FIELDS O tRLAY

FC=FALSC COLOR CHART

PA
F ER PIXEL VIALYSIS FUNCTION

CP = C0TF,k POI NT DISPLAY
—LS`^_LLt3SCP_SEL^CTEL_ PIXEL_-ltEAt2-(1ut

D5 = CTGTTAL SPECIFICATION P1XF.I, NEAP-OUT
Ir L 	 T!, I. ATl_1-1IL F e"WL.LV IVE R L A1 i-j1i111-
DL : DIGITAL SPtCIFIC A TIVI I CONVFRSTON TO LAT1 TU UEil , n 1 169I 111)F RGAO-MIT

PIXEL IDFVTIFIrATIOK I1'STEUCTIONS
—L11-P-0S1T I-II ^j_L11 kSUR_ _TO _ F1ItEL -10 ^E_111t:1lLZI VI EM

(y) DCPRF. SS -DPFWAT0R TNTFMRUPT RUTTUN $ A' TO REMEVE PIXEL
rai 4CowA9' circoc i &Lo ) &nhi u.rrc.crvc ontwrz
(4) nE-PRESS O D ERATnN INTERRUPT [+ UTTUN 1 b I MHFN FINISHED
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ot wft PANE 0
OF POOR QUALITY

PJALL kLAU/OUT.-FUR CGLUk1MAGfi^___ _.^_^
DISPLAY IMAGE	 INTENSITY CLUM4 011M,

_-L__.Y___PIXEL._.SCA ILL.._ _..1tEd._ALU E 	 GR EEN___LAT1TU11E—.L"G1TW1&._____-
197	 210 1QP	 441	 17	 6 6	 1811.000N 140.0000

Dt][E i.	 McAn / nU't Ffm rtiLnp	 IMArr_
rISPI,AY IMAGE:	 INTENSITY C6NTEN P10:1,

X RED	 I.L11 1 	 rurr u	 LAT t TI AX"n.mCI Tun ,E,___

19P	 131 199	 40	 to	 r A	 114 p . U0(IN I FJ O.Ooo ►:
AIIEL.RLAJ/Ul!T- FQA.CQLLh-1MJlfE:__

DISPLAY IMAGE	 INTENSITY CCPfFk PIXEL
:	 Y 01Yr;1.	 srAU	 kF n	 KLUr_ 	 carCK- ).ArI r ++: ► +.n,,r.)T+,t ►

199	 231 200	 4140	 19	 6 6	 190.00uN 100.000F.

At this 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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