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PREFACE

The following report serves as a quarterly report for Contract
NAS9-15476 which is entitled "Analysis of Scanner Data for Crop
Inventories". This report describes the work carried out under that
contract for the period 15 February 1981 - 30 June 1981.

Work on this contract is performed in the Infrared and Optics
Divigion directed by Mr. Richard R. Legault. Mr. Robert Horvath is
the Program Manager for this contract.

This contract, performed by the Envirormental Research Institute
of Michigan (ERIM) for the Space and Life Sciences Directorate of the
NASA/Johnson Space Center, is part of the multi-agency AgRISTARS Pro-
gram and supports both the Supporting Research (SR) and Foreign
Commodity Production Forecasting (FCPF) Projects within AgRISTARS. The
overall goal of AQRISTARS is to determine the usefulness, cost and
extent to which aerospace remote sensing data can be integrated into
existing or future U.S. Department of Agriculture (USDA) systems to
improve the objectivity, reliability, timeliness and adequacy of infor-
mation required to carry out USDA missions.

The Environmental Research Institute of Michigan and the Space
Sciences Laboratory of the University of California at Berkeley com-
prise a consortium having responsibility for development of corn/
soybeans area estimation procedures for use on data from South America
within both the Supporting Research and Foreign Commodity Production
Forecasting Projects. Other supporting research activities are also
conducted by them,

i1
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ERROR OF ESTIMATE

0.0 pee=

CORN -

-e 20

.0
0.20
0.1S
0.10
0.05

-ow
-.IU

ERROR OF ESTIMATE

——
o.o&e:‘ -y

SoY

-.10
- 15
".20

ERROR OF ESTIMATE
e
o

.05 .10 .15 .20 .25 .30 .35 .40 .4S .50 .55 .60
OTHER

.0

.05 .10 .15 .20 .25 .30 .35 .40 .45 .50 .55 .60
RELATIVE ABUNDANCE OF CROP IN SEGMENT

*Unknown GT ignored in determining true P
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PROFILE DERIVED FEATURES
MODEL FORM USED

o Two-plece Sigmoidal Model

e Used to Fit Tasseled-Cap Variable Greenness as a Function
of Time

G(t)

A/2

A t < DP

1+ Q12(t - DP)2
6(1)

A , t > DP
1 + 022(t - pP)2

Interpretation of Parameters:

DP = day of peak Greenness

A = peak Greenness value; {.e., G(t = DP)

Q1 =‘emergence to peak “Green-up” rate pagrameter
02 = pegk to harvest “Green-down” rate paragmeter
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EXPLANATION OF EDGE BIAS IN BLOBING

1. Spectral Relationship Among Crops
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COAFUSICN Ci:OPS SEGHENTS

_SEGMENT #_ LOCATION SROP MIX® YEAR
268 JEFF DAVIS, LA, SY, RI ' 1979
273 FRANKLIN, LA, sY, CT 1979
274 TENSAS, LA, sY, CT 1979
276 WHARTON, TX. sY, RI, SR 1979
286 BELL, TX. CR, SR 1979
292 HIDALGO, TX, CR, SR, CT, 1979

su, sC
302 ST, FRANCIS, ARK., SY, RI 1979
304 POINSETT, ARK, <Y, RI 1979
305 ARKANSAS, ARK, SY, Rl 1979
206 MISSISSIPPI, ARK, SY, RI, CT 1979
338 MARLBORO, S.C. CR, SY, CT, TB 1979
1023 THO!AS, KAN, CR, SR, SY 1978
1473 CASS, N.D. SY, SuU, SB 1978

1619 CRAND FORKS, N.D. su, SB, BN, BN, 1977-1972

CR, PT
16€E4 SARGENT, N.D. CR, SU " 1978
393 JACKSON, ARK, SY, SR, RI, CT 1979
.33 LEE, 8.C. SY, CR, CT 1979
1640 BARNES, N.D. CR, SU 1977
1663 RICHLAND, N.D. CR, SY, SU, SB 1977
1927 SARGENT, N.D. CR, SU 1977
135 TRAVERSE, MINN, sY, CR, SuU, S3 1978
196 SHARKEY, MISS. sY, CT, RI 1978
912 BOLIVAR, MISS, sY, CT, RI 1978

® BN = BEANS, CR = CORN, CT = COTTON, PT = POTATOES, RI = RICE,
SB = SUGAR BEETS, SR = SORGHUM, SU = SUNFLOWERS, SY = SOYBEANS,
TB = TOBACCO
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MODEL FORM USED

o Two-piece Sigmoidal Model

e Used to Fit Tasseled-Cap Variable Greenness as a Function
of Time

G(t)

A/2 Attt S LS T ;
; ' \
1 | 1
PO " L >
Lol | Q2 !
: | I
. l . t
DP
A , t < DP
1 +Ql2(t - op)2
6(t) =
A t>DP

1 + Qz2(t - DP)2

Interpretation of Parameters:

DP = day of peak Greenness

A = peak Greenness value; i.e., G(t = DP)
Q1 = emergence to peak “Green-up” rate parameter
Q2 = peak to harvest “Green-down” rate parameter
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