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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

Division directed by Mr. Richard R. Legault. Mr. Robert Horvath is

the Program Manager for this contract.

This contract, performed by the Environmental Research Institute

of Michigan (ERIK) 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 AgRISTARS 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.
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ERROR* OF ESTIMATE FROM ONE ANALYST TEAM

0.20

0.15

0.10

'- 0. 05

U- 0.0
-.05^

-.10

W -.15

-.20
.0

0.20

0.15

0.10,

W 
0.05

0.0

O - 05
CD -.10

w -.15

-.20
.0

0.20
0.15
0.10

r- 0.05
Uj

U- 0.0
O - 05

-.10

W -.15

- .201
.0

.05 .10 .15 .20 .25 .30 .35 .40 .45 .50 .55 .60

SOY

1

.05 .10 .15 .20 .25 .30 .35 .40 .45 .50 .55 .60

RELATIVE ABUNOANCE OF CROP IN SEGMENT
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O O
to

v1
O

^ N Ir1 p

O
N

}
WY

^
L
a

N
x̂
E

O

v
CU

â
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EXPLANATION OF EDGE BIAS IN BLOBING

W . 1. Spectral Relationshi p Among Crops

soybean

along track

2. Variance Characteristics of Crops

corn

blob
'signature'
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PROFILE DERIVED FEATURES

MODEL FORM USED

• Two-p iece Si gmoidal Model

• Used to Fit Tasseled-Ca p Variable Greenness as a Function

of Time

G(t)

A— — — — — — — I

I

i
I

A/Z -- ----1-------
I

I	 ^

I

Q1	 i	 Q2I
t

DP

A	 t < DP

1 + Q1 2 (t - DP)2

G(t)

A	 t>DP

1 + Q22 (t - DP)2

Interpretation of Parameters:

DP = day of peak Greenness

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

Q1 = emergence to peal: "Green-up" rate parameter

02 = peak to harvest "Green-down" rate parameter
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Ôu

..N
O^L
J

W
N_
N

W
QH

N

H
y

t' co
VS
Q Y

r

J

C
a
U.
44

ac
u

M



K .

NW
N
J

asUW

C
O

LL

v
N

O

A
.-r
OV..rL

L
va

wwa
C
O

C
E
L

N
A
CLOLv
N

Z

OLL
r.r

LONC
a^

O
c0

pN^

NL
N
S
NN

'v

LL

v-
O

O

wW

W

N

C^
L
a

C

N

Lv

N̂
X
W
N
W

c
L

N

F- C
O

i^N ^W N
A i=-

F

1

•	 •

63



zv

0
0
.r
4-+NC

VL

N

Q^pp
C1

A

PRECEDING PAGE BLANK NOT FILMED

c

NN
L C

S a
Z LL

z
WN
WC
N
AJ
W_

W

JJ

v

0
c
W

65

i



2V
oc

W
CC

to
AJ
W

JJ

U.

LAJ

O
N

UW
C

N

N
sv .^

N L

CL
N `^' ^'

.

""

C
O N O

NY-

C"'
G N

4:
r•-

4)

C4

tQ/)

O O^UU ^

^ ^ ^C C a1

1

4)

C

1$

OL
N

N
L

^Y
i

a
N

O

O

L

CL

1

O

L
4i

J

• •

66



2
rJ
Q

Q

v
s^

^Q
4i	 N^ CO

L Li

LL

O
^ a
Q V)

O C

O ^
^ Q

p^	
L

G OL
v sn

N N
N N

N

^p
G

L
^..r N

51 'L2

1
1	 1	 I

!	 !

N ^

O O
X O N

V1 L

z
X

L ^.N
C O LL

o
N

V O^
L ^+ La

2
O N

LL
4)

L
N

O

U-

^

p
y

p
O p.X L

y
LPL

LL O O L' .

r ..fir (/^

O

Xsn

c v a
..r N4 ^ sv N Q^

v NQ ^

67



ONC
a

r.
N
N

N
'C

N
O
L

NCC
L
^ OO N NCL L O

+ N
O

O
G

1
LU . L

L
> >,- N

C
x

cl

L O O > t N
._.

+ .J ^ 4-0 O

N
v ­4

V-
(^

^+
C OL C

D
L Z

.-+
a c

O
cT
c .c

a
o

x
v+ w^ ..

I N
c
O

-+
u..-,

^
O

Ĉ
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II
	 I!	 11	 l	 I	 I'	 I

l^^'	 I	 I	 I _I I 	I	 I	 I	 I	 i	 I l '	 I t	 !	 I I.

_III	 II	 I I ifII	 I

	

<	 I	 I I	 I	 I	 I	 I	 I	 1	 I ^I s i

	

?^	 I	 I	 I!

	H	 ._	 ° n	 =	 a	 o i	 II 	 i	 I^^II	 1	 1	 •I	 I	 I	 I
' It	 1	 I	 +`I	 Ic	 t	 I	 I	 I	 1	 I 'I	 II	 I

<_ 4	 I	 I	 I	 I	 1 yy	 o` V	 ! I	 I I
I	It 	 . 1 7-̂	 I	 I	 +.	 I!J H^	 1	 I	 j	

,v^ III	 I	 I	 I	 1	 I
i	 I	 I	 I	 Iif,I	 I

I	 I	 I	 i	 h	 1	 I	 I

if

	

I	 I I	 I	 1	 '	 : 
^̂ r̂

	

I	 I ^	 I I	 1 1 Imo- I

I	 li	 I ll l	 I	 I	 I	 I	 1

l	

t	 I	 1

^	 I	 1	 I ^M","—,
' l l	 I 	 l i l : I ^L e^
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ORIGINAL P,i '_' IS

OF POOR QUALITY

MODEL FORM USED

• Two-p iece Si9moidal Model

• Used to Fit Tasseled-Ca p Variable Greenness as a Function

of Time

G(t)

A

A/2

t
DP

A

1 + 01 2 (t - DP)2

A
,

1 + QZ2 (t - DP) 2

G(U

t < DP

t>DP

Inter p retation of Parameters:

DP = day of peak Greenness

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

Q1 = emergence to peak "Green-u p " rate parameter

02 = peak to harvest "Green-down" rate parameter
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