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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
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â

^"

cv	
p^

O	 C v^

cm

O

wO
p, N

4)
)

^

..^

J a W L'v c
A

.^ N M

48



O
++

O .^L N
O

L ^

J

G1 +^C
'O >L 4--
V NV N
Q O

J

O ^L
N
CL

cL L
^^ N

O ^+
o vL av

^o
O

N i^
1^ O
O ^+

O C

Qv
J O

N ^ O
Q > V

O
°

N OC ZO

L o 0_

E
I—

HN
W
J
CL

N
Z

O
LL

z0
V
W
C
0v
W
2

J
WN
om
00

N

O

O

J

N

O
as

v,

rc

49



ORIGINAL PAGE IS
OF POOR QUALITY

7

}
IR	 ^

4

CO 1

• ^ II
II

a^al • ` ^^•
i

•
•

• •	 co M

_ • N	 •^• •	
N N

Z
O

~
11	 it

^ b
p	 ^

II	 'a	 b ..

^ Ja C
o ^

H

V
O
♦ i

3

d 2
F-

W
Z w

aW

Q
Dac v M̂40W O N

nW a n

• •
u-

•

•

CL
•

•
•
•

L %•
p1	 LA9 NL

• M N • •	 .•+	 N
o	 n u	 11

cL
a-

0	 0
cL p^

50

y^



L
V

p
'^L

dI
C

^p

i•+
p

C4

GC
OLL
Z
O

L.^
W

OV
WZ
ar
J
W

QN
00

C

.r
it

2O
H
QL
^L

O

•

H

W
J
CL

Z

N
O
0"

O

..J

N

O

C1

C1

A^ w
.^ HQ NL Q

V)

C O

H

^p
C

EE•
7

Q }+
Q
L

h
Q d
L ^ •V

O
N

O
C

L ^ N
O

C
N

L = Q

O S N
N 1-+

N L C
CC

^ O p

J ••+ v

G J N
H

N p ^ 1-
4c 1.+ ^+ •

51



i

i

r-

C ^
O-

D ^V

OO OaS w 1
F—
.r,

_Z
O
F- •
Q

LL
tLn
^i Q

LA1
?

x v cn

L- LA uM
^w a= Z L .-. O O

:+ w 1 1

J 8
w QC
in U'

^O

^; q Q1 111 M
CC LA M Oq

N N

u
a^
p
N
O

O LA CO M
L-
L- N cV O
w 1

L

v c^i o

52



ORIGINAL PACE IS
OF POOR QUALITY

are cm
M

II II	 y

•	 •	 ^-
aI

CL

.a

J • •
• • • IM (p

•	 Lf1 •

^-+ O .... 11	 II	 t
t7
Z

.--^

11	 II 0- `
LL

^- b I	 U^-CD
J
0^1 •

L to

Q U

A ,

W

A
W

W
O

U01!a0d0Jd
W

M MW
• N

11
1

• II

•	 ^CL G• G.I

O
J

• '

H •
•	

O Ul%
•

111 Ln
c9 •	 N cC C)

L .-r	 ...^ • • O Q
I^ •	 II	 it

L-

^b
II	 II

ab

O O a
t IO

o
N

U

JOJJ3

53



1;

ORIGINAL PAGE IS
OF POOR 0! !. E^._E ;

54



ORIGINAL PAGE IS
OF POOR QUALITY

ZC4.
r

55



a

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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Ẁ Q

OH

s

go s

c^
R V5

9 
LAJ

W N

N
N
N
rr

LO

v

v+ ^

ppo
YO— ~

C
N
V
s

s	 :C Cis	 s

N4)

L
a

s NQ
s

135



Jr

UN

S ^

^ O

MN

L

CD

 ̂ t0

.^ NCC^
ayr

L
^

O c N
W

^ ^ S

m
O

i^C1
go N

S

8 00
J ^

O

Z
IR

$^0
..+ Z: x

6.

i

136



an"	 1

a

0

N

ON

O m

a O
ON..a
H

Ln
M

N
1

ORI411`AL PAGO 13
Of POOR QUALITY

IUGDJsd Ul IOodwl JOaa3 8AJZDIOS

137



O = WN C4

C4
go

to
DC

OZ ^ C
ui

>

(D

CNC V
CD 0

J4 > CL CD

uj a7 4-
IA

O N to .Mi^ L
.Or do

.-^ ^ ^ Ccl-
(%- C

N — 4)0 (D = P"
4-0 C%_ (A

39

4) cl H 0 3
= 8
V

= 1 4-
0 

.2 &_ 0
Im

CL
CL >

L

10

0 0 Q 0 0
L_ CX

3C0 cl u F: 0 0
0

E
U)

4-0
(A

8-4 >%Q (D >

0 (D
4 -0 '°v

4- ° v a
(A

138

L-4



^ 0^0 L11 ^ •^•+ M t^Cw-O

64 O -V
.•+
^-+

M
N `•►

M
`^

N

v v

p
N

.. K
UN

C

COVv

^ u

L
CL

L

a o ^+ c

LAJ OL a

L
CL x L

Ws"

^

^op
H G

O
CSC O ^' ^ NW .^ a
U-c a ' O

O
o

cn

Q
o

'p
O

) c = o .."

Q !il C G H +L-+ O y

L-
L *s

=
'45 A

L N .f'/y1 O .w ^
L
O ~p

:2 Z 0 3 O

g^ CCC

L- 1	 1	 139



014IGINAL PAGE IS

OF POOR QUALITY.

SEGMENT 842

DRY of TItM

N

vCv

Q^

AO
^p

N

N

N
O

CL
O
v

cL
OV

O

O

CL
OV

DRY OF TERN	 i

140



UM T Ul* TLM

18
X
.*me

E

O

O

ORIGINAL PAGE IS

OF POOR QUALITY

SEGMENT 842

O

O

WA^	 &^	 jagAg
DAY OF YEAR

141



cLO
^V
N

v
c

0

aoo

c

aaN

O

C

AON

NA

ORIGINAL Pr`; aL: t.

OF POOR QUALITY

SEGMENT 842

UHT OF TERR

--	 142



0

v
c
^i
.c

0

x
E
^i

0
c

0

Lm

.a

ORIGINAL PAGE IS
OF POOR QUALITY

SEGMENT 842

DRY OF WM

DRY OF WM

143



c

a
0

'pN
N

v

L

O

LE

ORIGINAL PAGE IS
OF POOR QUALITY

SEGMENT 842

blob U3

am rx m mm
	

3KA
DAY OF YEAR

ci0
v

0s:
L

N
0

DAY OF YEAR

144

i



yL
L

O

O..r
L

O

DAY OF YEAR
NA

la
x
E

O

L

O

ORIGINAL PAQE
OF POOR QUALITY

SEGMENT 842

250.00	 3"^80.oe	 rmx 
DAY
 men
	

ow
YEAR 

145



O
L

K

vL

Q

A
C
V
w
c
v^

19X

O
L

3

H
N
O
f^1
_O

^1-
O

N
L^
O

O

O
Y-t..
d

C

OJ
N

a

c
c
L

c^
L

ON
a

H

N
NC
V
O

N

OL

N
L
O
1..OvC
O

O

N
pN

W

C

a

r

f

0 •

Cv0L
a
co

111

pN
NJ

LL, v

z
c 3

a N
L O

O
LL.

00
O

LL.
01

O

N •--^

a^

N 1^O
L
a ^
•	 •

X46



^ I

0

i
o

ZS	 '

147



OR^Gt14
OF POOR QUALITY

148



ORIGINAL PACE 18
OF POOR QUALITY

i

BLOB PURITIES FOR 11 SITES

(PERCENT OF PIXELS OF A CROP TYPE VS. PURITY OF THE BLOBS

IN WHICH THEY ARE LOCATED)

-- INTERIOR

— --EDGE

- - LITTLE BLOBS

100

cord

7.
OL—	 •

100 0
	 90	 a0	 70	 60	 5o

VERTICAL AiIS n 	
SOYBEANS

PERMT JF PIXELS

OF A CROP TYPE

...-

0
100

OTHER

0 100	 90	 80	 70	 60	 30

BLOB PURITY (Z)

,^	 149



M N I***

O ^ M

M t0

y t0 cn a?1.0 OQL
O
L
44 co

co

w CO N (^
N .r

V

..r

M f^ CO
•L f,L coo ,..s OO ^

Ld
C

V O O

1S0



J

A O O

1^ a0

S O O O

I ;z ^d oho

N O O O

N
r^-^1 O O O

Go

1 ^

t0 O A O
LA cm Pft%I

IC &

M O O O

N
M
N

Go
1 P.

^
00 00. .

--4 O O O

a

S N O

IL-1

v

y
1

O
•

•••^ R

LIN

OC

O AI

ycc

f-- O
Z..w
O DC
!- O

LL
H

N

d

O

ac

T
6
CIC

Z

151



too
Y

a

blob
'signature'

EXPLANATION OF EDGE

1. Spectral Relationshi p Among

soybean

along track

2. Variance Characteristics of Crops

corn

152



9

HV
W
LL.
LL.
W

H
Q

HN
AWJ

Z

OL

ypN
a
N

c

O
y
^QE
NW
Y-
O

C
O
.-rNC
N
+J

6

1

1

t
i

1

wW
L
i

O

ww,,
p W

IcyC
U ^+
L pÔ  O
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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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