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PREFACE

This draft docunent consists nf technical working material that has not been
formally reviewed. It has bren prepared in this manner to provide timely
documentation to personnel supportir, thz Foreign Commodity Production Fore-
casting (FCPF) project and to provide others in the technical community with
a mean. for staying abreast of FCPF project tasks.

A high priority goal in the Agriculture and Resources Inventory Surveys Through
Aercsp: ce Remote Sensing (AgRISTARS) FCPF project is the development of Landsat
dependent-area estimaticn technologies to support at-harvest foreign corn and
soybean production forecasting. The first large-scale test and evaluation

of these technologies has been scheduled for Fiscal Year (FY) 1981/1982 in a
pilot experiment in the U.S. Central Corn Belt (Iowa, I1linois, and Indiana).
The basic objectives of the U.S. Pilot experiment have been outlined in the
January FCPF Project Implementation Plan. Results of the expected evaluations
will support adaptation of corn and soybean area estimation technologies for
Argentina and Brazil and provide insight into the experiment design issues

for the Awrgentina Exploratory Experiment scheduled for FY1983.

The major area estimation technology scheduled for evaluation in the pilot
experiment is the U.S. Baseline Corn and Soybean Segment Classification
Procedure developed and delivered to the ?CPF Project by the Environmental
Research Institute of Michigan and the Space 5ciences Laboratory of the
University of California at Berkeley. The baseline procedure, derived from
previous experiences for small grains and exploratory corn and soybeans pro-
cedures, genarates stratified areal estimates from analyst-labeled field-
1ike targets.

Prior to the Preliminary Design Review (PDR), budgetary and data procurement
considerations resulted i definition of the following generalized experiment
schedule: {ntensive evaluatic of technologies on 1978/1979 crop-year data
beginning in FY1981 followed by a regional test of the integrated component
technologies on 1980 crop-year data. The accompanying draft documentation
represents the Preliminary Experiment Design and Plan for the 1978/1979

viid



crop-year data evaluations as presented to National Aeronaut:'cs and Space
Administration (NASA) FCPF pro,>ct management, Review comnents were submitted
to the Experiments Manager as written requests or recommendations fo: experi-
ment. plan and/or design changes (RID's). The RID's were to be reviewed and
recommendations provided to NASA FCPF project management on their proper
disposition prior to a critical design review of the final Experiment Plan. A
summary of these RID's {is attached.

However, revised budgetary considerations and changes ir project objectives
immediately subsequent to the POR necessitated the U.S. Pilot Experiment be
redesigned. As a result, modified versions of the Pilot Experiment Plans pre-
sented herein for tne 1978/1979 crop-year data evaluations will be synthesized
with the 1980 crop-year data evaluations in a FY1981/1982 U.S. Corn/Soybean
Pilot Experiment Plan, This new plan is currently scheduled to be completed
and presented to NASA FCPF project management in June 1981,
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_4_PERMANENT VEGETATION
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ol

0 UNKNOWN

[

BIG - SMALLﬁ
sc (g S ( g BLOB LEVEL
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6 L , ECTRALLY ) pee e
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NV oo
UNASSIGNED —>
SAMPLE
v
— SAMPLES DRAMN
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L - BIG BLOBS CNLY
A\ 5 w \ v (\4 ‘ AV '
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ORIGINAL PAGE 18
OF POOR QUALITY

CRITERIA FOR GROUND-TRUTH
CROP-GROUP LABELS FOR "BIG" BLOBS

2 CORN

o A

80 90 100

% SOYBEANS

RANGES OF 'S OF PIXELS CORRESPONDING TO “CORRECT" BLOB LABELS:

"SC” “0" “SC, 0"
86 2/3 < ((+8) 66 2/3 < "0” 33 173 S ((+5) S 66 2/3
"0"< 33 1/3 (C+$) < 33 1/3 331/3€"0"< 66 2/3
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~ CORN —--—>

100

90

301

704

CRITERIA FOR ASSIGNING GROUND-TRUTH CROP-TYPE LABELS
TO “BIG” BLOBS ACCORDING TO PERCENTAGES OF [NTERIOR PIXELS

60 ¢

50 ;

40 ;

30

20 ;

10,

10 20 30 40 SO 60 70 30 9 100

% SOYBEANS -—>-
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CORN PERCENTAGE

TRGINML PAGE IS

OF POOR QUALITY

100 CRITERIA FOR NDETERMINING WHETHER STAGE-TWO CROP-TYPE
LABELS ASSIGNED TO "B1G"” BLOBS BY ANALYSTS ARE "CORRECT”
90k (NOTE: IF PERCENTAGES OF CORN AND SOYBEANS AND "OTHER”
IN THE BLOB'S INTERIOR PIXELS CORRESPOND TO A POINT
20k IN A REGION CONTAINING MORE THAN ONE OF THE
C SEVEN PERMISSIBLE LABELS, EACH OF THE LABELS
IN THAT REGION SHOULD BE CONSIDERED AS
70+ 'CORRECT" FOR THE BLOB)
e0
S50
C,0
40
30}
20F
10+ OTHER
0 1 I e

0 10 20 30 40 50 60 70 80 90 100
SOYBEANS PERCENTAGE
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ORIGINAL PAGE 1S
OF FOOR QUALITY

CRITERIA FOR DETERMINING WHETHER STAGE-TWO CROP-TYPE
LABELS ASSIGNED TO “BIG" BLOBS BY ANALYSTS ARE “CORRECT”

(NOTE:

LABELS ARE SHOWN BELOW,

WHERE MORE THAN ONE OF THE SEVEN PERMISSIBLE
EACH OF THE LABELS SHOWN

SHOULD BE CONSIDERED "CORRECT” FOR A BI.OB WHOSE INTERIOR
PIXELS CONTAIN CORN, SOYBEANS, AND "“OTHER” IN THE PERCENTAGES

SHOWN)
"n cll " S“ " 0“
66 2/3< C 66 2/3< S 66 2/3 < "0"
$< 33 1/3 c< 33 1/3 €< 33 1/3
"o" < 33 1/3 "o"< 33 1/3 "0"< 33 1/3
"C,S" "C,O“ “S.O"
16 2/3< € < 66 2/3 16 2/3 < C «662/3 162/3< S < 66 2/3

16 2/3< S 66 2/3

16

2/3 €"0"< 66 2/3

16

2/3 < "0" 66 2/3

"0" < 16 2/3 S <16 2/3 C <16 2/3
uc‘su 'lc’oll lls’oll
OR OR OR
"C,S,O" "C,S,O" “C.S.O"
3B1/3< ¢ < 50 3B1/3<"0"<662/3 331/3<"0"< 66 2/3
33 1/3€ § < 50 16 2/3< ¢ <50 16 2/3< S < 50
16 2/3<"0"< 33 1/3 16 2/3< § <331/3 162/3< ¢ <331/3
S C c<Ss

"C'S" m “c’o“ OR “C’S’O“

nc's’n OR lis'oll OR llc’s’oll

3B 1/3<K C <L 662/3
16 2/3< S < 33 1/3
16 2/3 <"0" 33 1/3

V13K S <66 2/3
16 2/3< ¢ <331/3
16 2/3<"0"< 33 1/3
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1S
ORIGINAL PAGE
OF POOR QUALITY

BASELI'E CORN/SOYBEAI vs LACIE TY CORN/SOYBEAN PROCEDURE EXPER]MENTAL PLAN

LACIE TY C/S BASELINE
ANALYST TEAM ANALYST Team
SEGMENT Al A2 A3 Bl B2 B3
1. X X X X
2 X X X X
3 X X X X
4 X X X X
5. X X X X
6. X X X X
7 X X X X
8 X X X X
q. X X X X
10, X X X X
11, X X X X
12, X X X X
13, X X X X
14, X X X X
15, X X X X
16, X X X X
17, X X X X
13, X X X X

EACH SEGMENT WILL BE PROCESSED BY TWO OF THE THREE ANALYST TEAMS
USING BASELINE C-S PROCEDURE,
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ORIGINAL PAGE IS
OF POOR QUALITY

EFFECT OF YEAR O BASELINE CORMN/SOYBEAN PROCEDURE EXPERIMENT PLAN

TEAMS: A ANALYSTS: Al, A2

B Bl, B2

C Cl, C2
1978 1979

SEGMENT/ ANALYST ANALYST
1, Al Bl
2. Al L’
3, B2 Al
4, C2 Al
5. B2 Cl
6. C2 Bl
7. A2 B2
3. A2 C2
J. Bl A2
10, Cl A2
11, Bl Cl
12, Cl B2
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ANALYST FUNCTIONS (CONT.)
FORMe7 OF CONFUSION MATRIX OF

ANALYSTS' OECISIONS VS. "CORRECT"
DECISIONS FOR EACH SEASONAL CROP

GROUP

# OF DECISIONS ANALYSTS' DECISIONS
% QF GRND. TOT. ROW
% OF ROW TOT. TOTALS
% 9F COL. TOT. 2 3 4
1
(75 ]
= 2
A
o
&
: 3
[
(& ]
&
(74
S 4
5
COLUMN GRAND
TOTALS TOTAL
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ORIGINAL PAGE 13
OF POOR QUALITY
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ORIGINAL PAGE IS
OF POOR QUALITY

FORMAT OF CONFUSION MATRIX OF GROUND TRUTH CROP TYPES VS. TPC-ODETERMINEL _c."% FUNCTION STRATA

NUMBER OF PIXELS TPC - OETERMINED OFS (PIXEL-LEVEL.
OF GRAND TOTAL R0W

* OF ROW TOTAL SUMMER | SMALL PERM, UNASS [GN- TITALS
4 OF COLUMN TOTAL CROPS GRAINS vEG. NON VEG. ABLE TRIVIAL

CORN

SOYBEANS

ALL "OTNER"

COTTON

SUNFLOWERS

SORGHUM

WHEAT .

BARLEY

RICE

PIXEL GROUND TRUTH LABELS

PASTURE

GRASS

TREES

WATER

URBAN

ETC.

COLUMN GRAND
TOTALS l TOTAL

75



w104
UNVY9

SviolL
NWNT0D

"93ANON

‘93N "Wi3d

SNIVYY
TIVWS

H1NYL -ONNOYS

(13A37 13X1d)
dnoy¥9 4oy) $i4a

Sd0y)
Y3INNNS

STvioL

TYIALYL

318V : N
-NoIsswin | T93ANON | “93A “wy3d

SNIVY9
TS

Sd0y)
JNS

W01 WiNT0D 40 %
101 MOY 40 2

WAULVELS S0 T3A371-13X1d QINIWILIA-DdL

V101 GNWYY 30 %
S1IXId 40 Y3IOWN

VIVYLS NOILINN] V1730 G3NIWY3130-Ddl "SA SINOY¥9 dOY¥D HLNYL GNNOYD 40 XIYiWW NOISNINOD 30 1WWNO4

(°INOD) SNOILINNA 1SATVNV

76



*S3D181VW AS 0315399nS SV :SITEVIYVA IN3AN3ILI(] -
1N3W93IS NI S8018 _9lif, 40 ¥3gwWnN WIC] -
sg079 _91g, NI G3HIVINOD IN3WI3S Nl S3XId 2 -
ANNOY¥9 3HL NO SA1313 TvNlDV 40 3ZIS 3JIVU3AY -
LSd0YD ¥3WMnS, S0 NO11¥0d0dd 3NY¥| -
(SNV3IEAOS + N¥0J) 40 NOI1¥0d40dd 3IN¥| -
. SNV3IHAOS 40 NOILYOdOY¥d IN¥] -
NY0D 40 NOIL1Y¥0dO¥d 3N¥] -
:S3I1GVI¥VA IN3IAN343IAN] -
¢ (S3NEVIHVA IN3AON3IJ3ANT SV) SOIL
-SIYILIVYVHI 8078 ¥0 IN3IW93S (G313373S NV (S3TBVIAVA IN3AN3d30 SY) SIIIulvW
NOISNINOD 3HL NI S3IININI G3133713S N3I3IMidE SAIHSNOILVI3Y 1074 ‘NOILVIAIVA] 0

(*1NOD) SNOILONNJ LSAIYNY

77



‘SONISS3II0YdL TV
404 S13IXId ISOHL 40 TV ¥0d  XI¥iVW NOISNINOD 311S0dW0D, V ILVINdY| -

'1077d 3IH1 NO (3ILN3S3YdIY ST3XId 3HL Y04

LXIYLVW NOISN3NOD, V 31VINGVL ‘INVNIWINOSIQ YVINIT V MIYA WYL LISATIVNY

JHL HOIHM NO 107d ¥311VIS HOV3 ¥0d ANV ‘9NISS3I0Md INIW93IS HIOVI ¥04 -
‘HOVO¥ddY ©

'¥3H1YNd T3IJ0T3A3G
S1 3¥NA3J04d 3INITISYE IHL NIHM GILVWOLNY 38 AVW NOILONR SIN|  JJ0N
"SNOILISINOIV NOILVYVHIS ¥OJd SWVIL LSATVNY
3H1 A€ S1077d ¥311VIS IVHLI3IAS NO NMVYA SINVNIWIYISIA ¥VINIT 9L
ONIQY0IIV ‘WNLVYLIS G(] dOUI-¥IWWNS IHL NIHLIM ST3Xid SNVIFAOS
WO¥4 STI3XId NY0D 40 NOILVYVdIS 3JHL 40 ADVYNIIV 3HL 39i¥IS3[ :3Aild3rdQ) ¢

'S1077d ¥311VIS NO SINVNIWIYISIA HY3INIT
40 IN3W3IVId OGNV “SNOJLISINOIV NOILVYVd3IS NV3EAOS/NYO) 30 NOILIINIG Vhl4 2

('1NOJ) SNOILONNJ LSAT'NY

78



W10k
aNWVI9

STVi0L
NWA0D

43I0
S13X1d

104
SNV3EA0S Stmww.
HLNYL

aNnoYo
NY0J

SwioL

SINOZ 101d-¥3L1VIS T13AIT-13XId

TY10L NWNT0J 40 2

V101 MOY 40 %
V0L ONVED 40 %
S13X1d 40 YITRN

SNOILVI01 13X1d 107d ¥311V3S “SA $S138V1 HINYL GNNOYD 30 XTULVW NOISNINOD 30 LVWin:

79



('S3INTIVA TVYLI3dS
NV3W-9019 0L 9NIGY0IIV SINOZ 107d-¥3LL¥IS OL ANV “S,)d] NVIW-€019

0L ONIGHOIIV VIVHLS S4( OL SE078 30 SINIWN9ISSY INTHIVR Nodn gasve
33V S136v1 ,INQ 39VIS, ‘ONIEH0TE ¥04 G3L1I3ITIS IYV SNOILISINOOV ¥3Ldy :JION)

Amz<um>°mv =m= .\Azmouv =u=
:7136Y7 dO¥9 do¥d )G, HLIM SE019 ,91g, G31dWVS ¥05 ‘s13avl TIK] dod)

*(¥3H1Q) ,0. f(dOY¥) ¥3IWWNG) IS, :S73dv dNOYY dJo¥) -

*S9079 ,91g, GITdWVYS H¥04 ST138V7
L3NG 39V1G, 40 INIWNOISSY GNV ‘ONIGH0T8 ¥04 SNOILISINUIY 40 NO1LD3T3S TWNI4 'y

*SE079 91¢, G31dAVS ¥04 S139vT 01 ATLI3IYIA ONIAVIT SNOILINMY LSATVNY °]]

("LINOD) SNOILONN. LSATTVNY

80

o



'SINOZ 107d
~¥3L1VIS ONV S,G40 T3A31-13XId 0L ONIG¥ZIIV GINDISSY 38 QINOM ST3XId
3HL ST13EVT 3dAL-dO¥D ANV dNOY¥S-dodd “uL 40 QVILSNI d3sn 3yv s€07d
3SOH1 40 S13EV1 ,IN( 39V1G, 3JHL N3HM ‘59074 ,91¢, U3 TdWVS NI GINIVINOD
S713X1d ¥04 SIIIVENIIV NOILVII41LNIGI 30 NOILVAVY93Q 3HL YO IN3IW
_3AO¥dWI JHL 17344V HOIHM SHOLJV4 SSISSV ONV AJiIN3IAI GNV “381¥IS3( -

*sg019 ISOHL NI G3NIVINOD ST13X1d IHL IN3S3I¥d3Y¥ s€o18 ,91f,
371dWVS 01 GIN9ISSY s$138v1 ,3INQ 39VLS, 3HL HOIHM HLIM “AJVYNIIV 3HL

19344V HOIHM SHO01DV4 SS3SSV ONV AJILINIAI ANV “ADVENIIV 3HL IEIN¥IS3( -
1S3A1103rdQ ©

(*1NOD) SNOILONN4 LSATVNY

81



*s4078 ,91¢, G31dWYS NI GINIVINOD
3¥V LVHL A¥0931VD 3JHL NI ST3XId TV 403 SINISSIDONd IN3IW9IS 1V ¥04
»XIELVW NOISNINOD 3LISOJWOD, V ILVINGVL “3A08Y G391¥IS3A SV *, ¥3HLIO,
“,SNYIEAOS, ¢ N¥0D, SITY093LVD HINYL-GNNO¥D 13AIT-T3XId 3HL 40 HOVI ¥O4 -
734V €079 ,3INQ 39VIS, IHL *SA IA0SY SV
G3NIWY3L13A STIAVT 3HL ONIMOHS “A¥O93ILVD HOVI NI ST3XId 3HL ¥04 ,XIHIVW
NOISN4NOD, V 31VINGVL ANV ‘, ¥3HIO, ¥O ‘,SNV3EAOS, ‘,N¥0D, SV S13EVT
HLNY1-ONNOY¥D ¥I3HL OL INIGYOIIV S31¥093LVD 3I¥HL OLNI sdold ,91g,
G37dWVS NI G3NIVINOD ST3XId IHL ILYY¥VdIS ‘INISSII0¥d INIW9IS HOV3 ¥04 -
“(S4Q dO¥I-¥3IWWNS IHL NI SI 13XId IHL NIHM) S3INOZ
107d ¥311VIS 13AIT-13X1d SLI GNV ‘S 13A3N-13X1d SLI OL INIQ¥OIIV
73X1d 3HL OL GINOISSY 38 GINOM HIIHM ST3EV] 3IHL 3INIWYILIA ‘g0l 91,
037dWYS V NI GINIVINOD T3XId HIVI ¥04 ‘ONISSIIO¥d INIW9IS HIVI ¥0{ -
*W3HL
ONINIVINOD S€078 3HL ¥04 SI38V1 ,3INQ 39VIS, °'SA S13IXId IHL ¥ed SI13EV]
HINYL-ANNOYO D14133dS ONIMOHS ‘S807d ,91f, GIVJWVS IHL NI SI3IXId
3HL ¥04 XIYIVW NOISN4NOD, V 3LVINGVL “ONISSII0¥d INIW9IS HOVI ¥04 -
IHIVOUddY ©

("1NOJ) SNOILINN4 LSATVNY

82



ORIGINAL PAGE IS
OF POOR QUALITY

NUMBER OF PIXELS

+ OF GRAND TOTAL

% OF ROW TOTAL

% OF COLUMN TOTAL

STAGE ONE LABELS FOR BLOBS CONTAINING THE ~1:Z._.

“SC" (SUMMER CROP)

8Y BLOB OFS “n" (OTHER)

nc« (CORN) usu (SOVBEANS) BV BLOB OFS
BLOB ZONES A, 8 8L0B ZONES C, O

CORN

SOYBEANS

ALL "OTHER"

COTTON

SUNFLOWERS

SORGHUM

WHEAT

BARLEY

RICE

-

PEIXEL GROUND TRUTH LABLES

PASTURE

GRASS

TREES

HATER

URBAN

ETC.

COLUMN
TOTALS

GRAND
TOTAL

83



ANALYST FUNCTIONS (CONT.)

ORIGINAL PAGE IS
OF POOR QUALITY

FORMAT OF CONFUSION MATRIX OF PIXEL - LEVEL LABELS .
STAGE ONE B8LOB LABELS FOR EACH SUMMER CROP PIXEL ':
[N SAMPLED BLOBS

NUMBER OF PIXELS

STAGE ONE LABELS FOR BLOBS CONTAINING THE PIXELS

¥ OF GRAND TOTAL ROW
% OF ROW TOTAL "0% (OTHER) TOTALS
BLOB JONES A, B8 | BLOB ZONES C, D
@
<
A i
g%
. .
G4
T =
) ==
LIS
-~ |
“»
v |8, = ‘
E, V& ..
- a 7. X5
o} ;a‘ 2,
ol g
55| 2% £8
- » | A
-y |
» Q. [&] [ov] |
- ] 3 > |
[- - 1 s LY - i
o] T a
- |
=5 1
“w A |
24 sl !
@ we
nls zZ
:-a‘ #g t
2 o !
-l > Qu
gs 23
23 =
a2 S5 |
|
I
m t
=&
-
=z !
Q™ .
Co =
s @
coL i
UMN
TITALS GRAND TOTAL ,

84



'SIDTYLVW NOISN4NOD 3JHL A€ G11S399nS Sy :SITAVINVA INIGNIJI(] -
dNoY9 do¥d ¥
3dAL dO¥D IN3TVA3¥J-1SOW ¥0d4 S8078 ,91f, 40 (IIVY¥3AV) ALI¥Nd Y -
INIWO3S NI sdo7d ,91f, 40 ¥3GWNN Wi0| -
sd07d ,91¢, NI G3INIVINOD IN3WS3S NI ST3XId § -
aNNO¥Y 3HL NO SA1314 VNIV 40 3ZIS 3I9V¥IAY -
,SdOYD ¥IWWNS, 40 NOILYOdO¥d INY] -
(SNV3EAOS + N¥0J) 30 NOIL¥OdO¥d 3N¥) -
SNV3IEAOS 40 NOIL¥OdO¥d 3n¥) -
NY0D 40 NOIL¥OJO¥d 3n¥] -
:$37GVIYVA INIAN3JION] -
:(SIEVI¥VA LN3ANIAIANT SV) SIIL
-S1¥3LIVEVHD 9079 ¥O IN3W93S @3:2373S OGNV (SITEVINVA INIANIIT SV) SIDIYULVW
NOISNINOD 3HL NI S3IT¥INI (312313S NIIMLIE SAIHSNOILYIIY 1074 :NOLLVNIVAZ @

(*1NOJ) SNOILONAJ LSATVNY

85



AL PAGE IS
OF POOR QUALITY

ORIGIN

STI3EVT ,2N0 2EVLS, YIZHL jickd
24310 VY SI2EYT G 29viS, 3SCHEM SECT8 aIdKVS (i1 02MIVLINO2 ST3)1d
302 SALVUILSE MCILXG20ES THL 30 ‘FOILVCVHIZC 3HL ¥0 “LEIWZAOYdW]I IHL -

2KL Y1 GZHIVANCD SI3IXICIHL 20 SMCIL¥CECYd 2Mi INSS
“1GR12ET) S73EVT oML 3OVIS,

SECT8 G31d

A A
=2¥ (S7E8v 03XV, o IHL HOIEM HLIR ADVERDT2V 3HL -
Syo¥XI 4C
€3251GS

£1SS0¢ ChV S728vT ,CHL 3 4C ADNILSISNOD GHY ACYHNI2V 3HL

V1S, KL

ONTMOTICS
2H1 4G H2¥Z ‘Cl 021vy=d

¢S3AI123rec o

S¥CL2vd SS2SEVY GNV AZILINSGI QRYV "391¥3S3a

*EHOILISINTZY MCILVEVE3S © 20 ALITIGVIIVAV 3H1 9NICGRV93Y LN3WI9anr
,SLSATVEY 3HL KC SGN2¢3a “ST12A27 TGXL JC¥2 ONV SNCBY do¥D HICE C1 ¥0 7I13A37 dhosd
dO¥2 3IHL1 Cl1 ATNC 43724577 29 1M SE07d 037dWVS ¥ZHLIHM OL SV MNOISIZS3T 3HL 310N

rer ¢ c.r r €~ QA s r
,0°S3, 7.Cs, 7,072 <2, ‘0

(LSAT¥NY IYNAIAIGNT AG) SE0TT ,0IE, G3TdWVS 0L S138V] ,OM] 39VIC, 40 INIWNSISSY '€

€ *1NOJD) SNOILIONN{ LSATVNY

86



INO 39VLS Y03 SIDIdIVW

NI SV SHOYd LNE ‘3IA08Y SV SNWNOTD kKilsa ‘(3dAL “dNOY¥Y) ONITIEVT 40 T3A3T HIOV3 ¥Od

‘SG0T8 3ISOHL ¥O034 ST38VT ,OML 3I9VLS, °SA SE0TE G57dWVS NI 5713X1d ¥0d S134V Hinyl
~UNNOY9 JD13123dS ONIAOES XISLVW NOISNINOD YV 3LVINGVL “9NISSIICH4 INIW93S HOVI ¥04 -

1SATVYRY 3HL A9 S3G02-32NAI5NOD T21I373S ASN9ISSY JEIM STI58YT ISOHM S€0Td -
SH1vVd dC
SJdNOXS ¥0 ‘SHIVd C1907-M0!S123@ Q3123735 WOokd4 A217nS3y ST3EAVT 3SOHM SH0Td -

:SH0d d371diWVS TV ¥04 2A08V
INOG SYM SY “ST3EVT IZAL-dO¥D GNV dNhCt9-dO¥D CM4L-3I9VLS Y04 SIJTUIVW NOISNINOD

J1VINGYL 7SE0718 G31dWvS 3HL 40 STISACT TIIITTIS ¥03 “9IN1ISSI208d IN3IN93IS HOVI HO4

(FIKT dowd
SNOYY d0uI) ONIT2EYT 4O T3A3T HOVI ¥0d fS734Y7 ,CML 39V1S, °‘SA S738V1 103¥¥0D,

HINY¥L1-ANNOY9 ONIMCHS XI¥IVK MOISA4NOD V I1YT108VL “9INISSIO0ud IN2W23S HOVI ¥03 -

‘HV0dddv ©

(*1NOJ) SNOTLINNJ 1SATVNY

87



ANALYST FUNCTIONS (CONT.)

ORIGINAL PAGE IS
OF POOR QUALITY

FORMAT QF CONFUSION MATRIX OF GROUND TRUTH LABELS VS ANALYST 3L .2 LABELS

NUMBER OF PIXELS

% OF GRAND TOTAL

% OF ROW TOTAL

% OF COLUMN TOTAL

]

“STAGE TWO" (Al} CROP-TYPE LABELS FOR BLOBS

r

C.$ ¢c.o0  s,0

u‘
o

€.8.,0

ROW
TOTALS

PIXEL GROUND TRUTH LABELS

CORN

SOYBEANS

ALL "OTKER"

COTTON

SUNFLOWERS

SORGHUM

WHEAT

BARLEY

RICE

PASTURE

GRASS

TREES

WATER

URBAN

ETC.

COLUMN
TUTALS

GRAND
TOTAL

88



ANALYST FUNCTION (CONT.)

FORMAT OF CONFUSION MATRIX OF GROUNG TRUTH VS ANALYST BLOB LABELS

NO. OF BLOBS
% OF G. TOTAL

% OF
% OF

|

"STAGE TWO" (Al) CROP-TYPE LABELS

ROW TOTAL
coL. TOTAL

S 0. C'S cvo 5!0

¢.s.0

ROW
TOTALS

GROUND-TRUTH CROP-TYPE LABELS

C,S

c.0

S,0

CpS.O

COLUMN
TOTALS

GRAND
TOTALS

89




2001 2001 2001 SIVIOL 1 °V
2001 15€ 152 0%
002 oL 0S 08
2001 %8/1 8¢ 19/¢ 81 18/7 €
_— ALIE 1L 374 12 0°3s
22¢ 162 19 31
9 ns PA| 2
2001 201 15 151
—_ 1L/S S 209 x2/1 ¢
202 12 261 %€ 0 RELY
oy v og 9 19
2001 2€/2 91 % E/1 8 254
—_— 2L/9 22 291 206 2%
1:17 18 3% 29¢
96 91 8 2
0°2S 0 25 1av1 19 012
SV101 — 138V IV 40 %
19 W01 40 %
S13avt ] Sg018 40 #

(INIWIYIdXI ANV 30 SLINSIY TVALIV LON-I1dW¥XI TWIILIHLOJAH)

(S3111718vA0Ud-TYNOILIONOD ONV -INIOC HLIM ‘S8018 0 SYIGWNN)

T3A37 dNGHY-40YD

XTYAVW AJWVENDJY ONI 138V

90



18078 3HL NI (S13XId TIV) STI2XId 40 HIAWNN IHL OL INIGYOZIV SIHOI3M HLIM ‘SyYo¥y3
ISIHL 40 SIOVHIAY GILHOI3IM IHL SHOIE HONS TV »04 ILVINEVL 138V OML 3I9VIS
$,8078 IHL ¥0J 3WVS 3IHL ONIGG ¥31iV 780179 2HL NI ST3XId 3kl Y04 d NOI11¥0dO¥d 3INYL
3HL ARV 139V I¥C 29YLS 2HL 01 INICNOJIS3I¥Y0D ~m 31VNI1S2 NOIL1YOdO¥d _313¥ISId,
3H1 N33M13€ T —m_ JO¥YI 3IINTOSBY JHL ANV “g- ~m 4o¥ry3d 3IndL 3HL Y43H10, GNYV

‘,SNV3IEA0S 7 _N¥0D, 30 HIVI ¥04 3LVIOITIVY 138V uzo 39V1S, S11 WOd¥d 1k3¥34413T

S1 1349v7 oML 3J9¥1S, ISOMM 9078 (3WVS HOV3 ¥0d ‘ON1SSII04d LN3IW9IS HIOVI ¥0d

("1NOJ) SNOILINNJ 1SATVNY

91



Y3IHLO
J
SNV3BA0S
NYO0?
N
SHOWY3 SYOUY3 SYOY43 SUOWY3 o
31058V INYL IIN058V InL S13X14d
40 SNOIL
-40d0Yd
~0AL 39V1S.. .INO 39V1S. B
SIOVYIAY
SILVWILSI NOILYOdOYd «ILIW)SI.. 031HO13M

Y04 SYOUY3 40 SIOVYIAV QILHOIIM

ST138VT «3INO 39VLIS. YIIHL WOYS
434310 ST3GVT LOML 39VLIS. ISOHM SE0TE Y04 SYOYYI NOILWWILSI NOILYOdO¥d GILVINGVL J0 1vWy04

(“1NO2} SNOILONNd L1SATWNV



WI¥3 A9 AIY3AIT30 23 CL IBVMLIOS AYVSSIIIN SHLI FLVLIDILNV -
‘SLIEWNXINCN ©
SIDIYLVW NOISNINGD 3HL A9 G31S3°29NS SV :SINEVIEVA LK3AN3430 -
S2G6) 3JN3A14NOD S, LSATIVRV -
SH1Yd 20 ScNOY¥9 ¥0 ‘SHIVd J1S01-NOISIQ?3T -
€739%71 3RO 39VLS 30 AQNLS ZHL NI SV -
:SITIVIYVA LINIANIL3CANT -
(SINAVIYVA IN2ANIJIANI SV) SIILSIY3LOVUVHDY €079 HO LIN3WI3S d317373S ANV (SITEVINVA
IN3ON3d2a SY) SIDIELVHW KOISI13M0D IHL KNI SIIYLNI 0212373S KIZHLZE SJIIHSNOILVIIY 1074 -
7349V HOV3 %04 “12d 40

IINVIYVA ONv “(TId) ,SHIT2EVT 1338407 40 ALIT1GVEOdd, FOVHIAV ILVINEVL ‘(SLN3WI3S
3123135 HWOYd ¥O0 “SINIWSIS TV WO¥3) SH0T19 G31dWvS IHL 30 S13S8NS d31D3173S %04 -

SIOLIVATeAS O

(*1MO2) SNOILINNJ LSATVNY

93



E IS
ORIGINAL PAG
OF POOR QUALITY

WIY¥2 AT GIY3AIT3Q 39 01 FJYVMLIOS AEVSSIOIAN 3IKL JIVHIDILNV *SINIWIHINOIY O
dO¥) HIVI ¥04 “SKOILY¥0dO¥S 3INUL °*SA SVIE INIHIVW TIVE3IA0 40 S101d -
. SNOI1dWNnSSY
Ol 3G S3SYI¥ SV ‘SILVWILSI KCILY0G0¥S NI3IMLIE SIONINI4LIA 40 SNolivingvl -

SSNOILVYATYA3 O
SITAWVE 0L Q4NOISSY 3I¥3IM ST13GVT 2dXT 0¥ K. YM %04 d3SS3064d SIN3WS3S 8L6T

C/6T 3HL 20 TV 0L SIAILVNYILIV NOILVANILSI NOILHOJONd LHOI3 AlddY

*HOVO¥ddV O
SVI® ¥0d4 S3J3N0S SV A9CTION
-HO31 HOILVXILSI NOILHOJO¥d ¥3¥V IKL NI SNOILJVNSSY 40 MO1LVRTIVAI

+3A1123r490 O
SILVWILSI MOILY0dO%E VIUV 4G SVIE oL SNOILREIYINOD INTHOVW

1
SXCIL%Nd 3KTHOVW

94



AL PACE 18

«i
ie

OF POOR QUALITY

ORIGI

"SH0TE SLI 40 1V KVHL $3IHLVY ¢ 9018 L2189, S1I 40 77V NI S13XId
30 ¥3EWNN 3HL1 01 9NIQYOIIV SsG #NNOMN, HOVI ¥0d Z1VWILSI NOIL¥OJGNd JHL ONILHOIIM AG
@2NIW53130  3¥NA3204d 3INIT3ASVE 3JHL A9 QIINGOYS JLVWILST NOIL1¥0d0o¥d ,31VNY3LTV, FHL °C

'SE079 1N3 3HL AT Q3LH9I3M Ang
“ST3IXId ¥OIYIINI S13HL A€ G3NIWN3IL2Q SV “SdO1g G37dWVS dod sT3avT L 10: :4¥032, NO ansvd

SNOILY¥0d™Ed ,313YISIA, SKISN “3¥NGI204d INIT3SVE 3HL Ad GIDNAOY¥d ILVWILSI NOILNOJONd *

=¥

$,S4d NMONX, 3HL 40 TV NI sd€o1d #2189, JHL JO 7TV KI ST3IXI< 3IHL 20 TV 30 NOILYOMO¥S INyL °*

s

§,540 NMONX, 3HL 20 1V NI S€076 IHL 50 TV NI S13XIg IHL 20 TV 40 NOIL¥0dO¥d 3INYL °

od

IKIA23S IHL NI SI3XIE IHL 20 1V 40 NOIL¥0dO¥d Inyi °

1

SVl&
O1 SHOLINEI¥LrGd SI'IHIWK 40 PCILVIIVAZ %02 SSALIVIY3LTY POILVIILST FOILE0dCYd 1HOIS

(*1NOD) SNOILONNJ 3NIHOWY

v
(&)



[
I

.

r
ATy

pL PAC
OR QUA

ORIGIN
of PO

S809 TINd 3HL A6 GILHOI3IM

1ng “ST3XId S0142IN1 ¥I3HL A€ A3NIWY3IL3T SV S4d ,NMOHA, JHL NI sd079 ,°19, 3HL 40
TV ¥04 S138VT ,1I3¥H0D, NO G3ISVE SNOIL¥0dOdd ,31362SI4, JHL JO SOVYIAV A3LIHOIIV

'C
S4078 TIn4 3IHL A9 GILHSIIM 7S30  NMONN, JHL MI s€07d 914,
3H1 4C VIV ¥0d4 ST3XId ¥OIY¥3ILNI IHL 4G SNOILPOdOY¥d INYL JHL JO IOVHIAV AILIHIIIM */
S40 KMONX 3H1 K] se€ce 919, 3HL 4O 71V NI S15XId 3HL S0 TV 40 NOIL¥0dONd 3N¥L °Q

S€0719 S11 40 TIV NI ST13XId 40 L3EWNN
JH1 O1L 9N1QYHOLIV (Q3LHOI3M NIHL ANV ‘Q3913¥2S30 SV d3LVIADTVI 39 TIIM Sdd
LMOM, HOVI ¥0d4 2UVAILS3 kCILEOdGHG IHiI ‘S HONOYHL C SIAILVNY3ILIV ¥0d

:310N

(*1NOD) ‘ONN{ INIHIOWY

96



’

ORIGINAL PR

OF POOK QUALITY

9079 519, 3WVS JHL K1 S73XId YOIY3LNI FHL SV SHOIL¥0dO¥d IOVYIAV 3WVS

3HL 3AVH ST3XId A¥VANNOE 3HL LVHL ONIWNSSY OL 3nQ *S,S40 ,NMONM, 3HL ¥od svig :54-L4

v

$4G 3KVS IHL NI S9018 916, IHL SV SNOILE0d0¥d JOVEIAV 3KVS 3HL 3AVH S3Q ,NMON,,
HOV3 NI SECTE ,TIvWS, 3HL LVHL SNIWNSSY OL 3nQ °S,S4a ,NMOMX, 3HL ¥od svig :(g-y

€807 ¥I3HL 40 TIV NI NOILHOJO¥d 3HL SV 3WVS 3IHL SI. s€01E 516, ¥13HL
40 TV NI NOILYOJOHd IHL LVHL ONISNSSV Oi 3na ‘S,S3G ,NMONY, 3HL ¥od svig :(g-&4

S,S40 _NMONX, 3JHL NI Sd079 3HL SV SHOILYO0JO¥d IIV¥IAV 3IWVS

JHL 3AVY S4a MMONXKR, 3HL NI ONIN!VWIY S€07€ IHL LVHL ONIKASSYV 01 3nG Svid "Hmnwm

SIOILANSSY 01V ILSS 1'01140408d 0L 3NG SVIE CL SNOILNGIYLINQD SEIHIW

("1NOD) °ONN4 INTHOW}!

97



(S31VHILST ,31VEYILTVY, &0 SVIE INIHOVW TIVY¥3A0) SH078 03 1dWVS 007 3H1 oL
G3NOISSY ST3EVYT IHL K1 SHGHY3I CN K338 aQVH 3¥3IHL J1 K3AI “SILVWILSI B NGID0Y¥d 3INIT3SVE
»2LYNYILTIV, 2HL SNISN SONISSIJ0LE TVNLIY 3IHL ¥034 QILSIXI 3AVH @INOM HIIHM Svidg "ﬁmlmm

(SYI€ 3NIHOVH TIV¥3A0) SHCTE G21dWvS £QT 3HL 0L AINOISSY ST3EVT 3IHL NI S, J¥
ozzwmmn<zwmwzhu~zm>wmuz_mmuuomm4<nhu<m:hmowmuhm_xmw><zndsox:u_:tm<_n "M |.m

§,540 ,NMONN, 3JHL NI €€078 919, TV NVHL Y3HLVY ‘SE078 918, G3VdWYS (] 40 SHOI¥ILNI

3H1 01 SNOIL¥OdO¥< ,313¥I51d, 9RINOISSY OL 3nd -m.mmn:zzczxtw:hQOmm<_m umma¢¢

54079 914, 77V JO SYOI¥IUINI 3HL 0L SNOILYOLOYd
Lo
23NYL . NYHL ¥3HLIVY ,313¥ISIG, ONINDISSY 01 3na fS,54G ,NMONX, 3HL ¥0d4 Svid “le d

(*1NOD) *ONNJ INTHOWY

98



VIVILS 30 H2EWNN 3HL ANV 3Z1S
3TdKVE WVIO0L 3HL 9NIONAIY 40 FONVINVA ONITGHYS HO S1I3443 3HL 31VNIVAI -

3dnRA3008d 3NIT3SVE 3IHL A9 GIFINISIxd IZIS IdWYS
VI0L 3HL CGKY VIVYLIS 40 3NN IHL 304 IONVINVA ONITVCWVS IHL J1VWILSI -

*S3AIL03re0 ©

SILVWILSI MOI1d0d0dd VIV 3C FINRVIEVA 0L SNOILNGIYINOD INIHOVW ‘11

(*1NO2) *ONN4 INIHIWY

99



TY

ORIGINAL PAGE 13
OF POOR QUALI

;Nro 40_S1K93s TI¥ ¥ed 3ovasavA g o Mo,

o, 3LVINIIVI
‘d0¥d HIV3 Y04 ‘W <h4mhm 30 ¥3IEWAN ARV K 3Z7IS 31dWVS 3HL 40 NOILVYNISWOD HIV3 ¥0d -

S3dHVS
(€ 3HL S04 ©'SD 40 HOV3I Y05 IRk, NOILVIA3G Q¥VaNVIS SHL 31VINDIVD ‘W VIVYLS
30 Y3 ALV R 3IZIS IVIWYS TVI0L 40 NOLLVEIGHCD HOVI ONV 1 IN3W93S HOVI ¥04 -

@31233713S I1dKVS HIVI ¥0< LIN3WO3S HIV2 ¥0d4 0‘S’D ¥04
SILVWILSI MOIL¥0dO¥d VYV JLVE3INI9 7SH0TE Q37dHVS 304 S138VT HINL1-ANNCYD SMISN -

C~‘PZ‘T  :VIVELS 40 ‘CON -
(CTeorrecr f3ZIS Jidwvs -

‘VAVELS 40 ¥3GWAN ONY 3ZIS J1dWVS TVI0L 40 NOILVNIEWOD

HOVI ¥04 INZHSIS KOV 5G4 SITVWVS INI¥2431G (¢ 123713S 01 SAOHIIW 0TYVD J1NOW 3ISN

“SIN3¥93S 30 9NISSIICUL TVYNLIV TIV ONISPrd G3WsCH SE078 40 SKNOILVINdOd 3HL ONISN -

«HOVO¥ddY ©

(*1NOD) NOILINN 3INIHIWY

100



PALS IS
UALIvY

ORIGINAL
OF POOR @

321¢ I1dWrG TIWAOL = N
o8 a7 or oz

oot
o™
'.'
." l.’.
-9 ,'
L 2 S~ ~e oh=W .
<. °* <. (ve02)
I/ -~ 8“: .
~e ztb 3
//
* =W
yLiY¥1S 20 °oN =W

rrgr3 ‘YIVYLS 30 ¥YIAWNK HOV3

¥04 3ZIS 31dWYS V101 ANV zto NJ3ML3E SZIHSNOILVIIY 3HL 707S7) 40 HOV3 ¥04 1074 -
'SNOILVATIVAI O

(*1N0J) *ONN4 3INTHOVY



ORIGIMAL TAGE 13
OF POOR QuaLiTY

or | §

|

|3

P

cot{e0+ Joot |oot || § W/
nolm.e_m 08109 | o

(N) $37wys é

(3ONVIYVA Ni NO11Jna3¥)
NY0D ¥0d4 S¥01DVd4-¥ Q3ivIngvi 40 1VWY04

fonye [ 4 .
9°3 N Mb\ Z#Nsb“ﬁ
30 SOILVY 3H1 9NIMOMS «X1ULVH HOLIVZ-Y¥, NV 0°S’D 40 HOV3I ¥04 31vingvy -

(*1NOJ) *INNJ INIHOWVY

102

N33 0 o 6 it 2 i S e



AlLl¥Nd 4249 d40¥2 Sid

o (A-N “A-d3S7IS) SdNOY9 dO¥I S3C LEITYAIYd LSOW
, Allsnd 3dAl dO¥D

. (0°SJ) 3dAl dO¥D INIFTIVAIHd LSONW
DININY3LIC TH3LSNTD KOV 4o4 CHV 90718 KOV ¥0d -

P dNOY9 dO¥D S3G LNITVAIYd
oo 1SOW JHL 40 34V HIIHM STIXId 3HL 40 39VINIDYId :ALIUNd JROY¥D SO¥D S0
(97579) 3dAL dO¥D
INITVAIND 1SOW 3FH1 30 ¥V HOIHM ST3XId IHL 30 IOVINII¥Id :ALIYNd 3dAL dO¥D
:3IN1430 “¥3ILSATD V 50 €079 V ¥0d -

:W3H1 ONINIVIKOD S€8078 2H1 A€ G3NI43Q
SITN093ILYD "SA SI12XId ¥OJ4 ST1IEVT HINYL-ANNCYUD I14133dS INIMOHS ‘INicIS 3HL
NI ST13XId 1V ¥04 XIYLVW KCISN4NOD Vv 3ILVINGVL “9NIS-3D0hd LN3H23S ROV ¥0d -

‘HOVOYddyY @

VIVLLS (31VY3INIO-INTHOVN 40 ALIINIOOWOH
JHL ‘04 G3ILVI3Y SY0LIVd SSISSY OGNV AJILN3CT QMY 734IdIS3A  :S3IAILOArdO @

SY3ILSNTID 7SHOE  {SNOILVIIJIILVYLS INIHOVW °]

I

("1NGD) °*INN4 INIRI

103



Oi'LHIAL PAGE 1S
OF POOR QUALITY,

FORMAT OF CONFUSION MATRIX OF GROUND TRUTH PIXEL LABELS VS. .~-''uS
BLO8 CATEGORIZATIONS .

NUMBER OF PIXELS “81G* 8L08S
OF GRAND TOTAL "SMALL "
OF ROW TOTAL 3L08s
OF coLun ToTAL |  [NTERIOR

SOUNDARY FULL 8L08

o Gt ¢

RO
TOTALS

CORN

SOYBEANS

ALL "OTHER"

COTTON

SUNFLOWERS

-—P
SORGHUM

WHEAT

BARLEY

RICE

PIXEL GROUND TRUTH LABELS

PASTURE

GRASS

TREES

WATER

URBAN

ETC.

COLUMN
TOTALS

. — e —_——tr—_ g ] ——F—_—_——f— - — - —r——Fr--—g-—-— - — -

GRAND
TOTAL
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SUIIMARY OF RID's RECEIVED
An experiment overview and the general significance of the individual
evaluations is needed in the Experiment Desicn to support the technical
evaluations presented.
A prioritization of tests and evaluations {s requested by rank of impor-
tance to support upcoming experiments in the event that resources become
no% available to perform all proposed evaluations.

Evaluation criteria for the planned quantitative evaluations are needea.

Qualification of the evaluation of machine bias contributions to the area
proportion estimates is neeaed.

An evaluation of the impact of eliminating analyst team requirements on
the procedure performance is needed.

Operations plans and a defense of the experiment schedule within scheduled
resources are needed to assure the feasibilitv of the experiment design.

The ERIM/UCB corn/soybean consortium's role in the Pi{lot Experiment
needs to be defined.

Organization of the experiment cesign such that "segment effects" can be
clearly designated is needed.

A description of the data set in terms of agronomic features is needed
to aid post-processing stratifications.

Evaluation of the procedure performance under an acquisition history
representative of single satellite coverage is requested.

Evaluation of the effect of observed acquisition histories on the procedure
performance is needed.
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Evaluation of the effe~t of crop calendar accuracy on the procedure
performance is needed.

Evaluation of the procedure subcomponent accuracies on the procedure
performance is needed.

Evaluation of the effect of film product quality on analyst performance
is needed.

122



RID NO.

O 0 N OV v & W N -

L T S B R R
N Oy W N~ O

—
WO o

RID'S RECEIVED

Experiment overview lacking

Experiment overview lacking
Priortization of evaluations

Power of quantitative evaluations

Power of quantitative evaluations
Analyst team requirements

Quantification of machine biases

Analyst team requirements

Operations plans and experiment schedule
C/S consortium's role in the pilot cxperiment
Interface definition - role of ERIM
CHARLIE access software requiremsnts
GQuantification of "Segment" effects
Description of segment characteristics
Acquisition history study

Crop calendar accuracy

Subcomponent accuracies and procedure
performance

Film product quality and an¢lyst performance
Acquisition history and procedure performance
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LPOR of BL C/S Procedyre

OCICRIPTION QF PRQELEN

from each task.
collection, etc.)

The preliminary design of the experiment, as presented, appears to contain many
worthwhile tasks, both statistical tests and parameter collection and display.
However, the presented desfign iacks an overview of what questions are being
addressed, what tasks address each question, and what type of result is expected
("Result" is meant to inply "power of test", utility parameter

1P ACY 17 RECONMENCATION <OT acClrreo

evaluated adequately.

High probability that important aspects of the 8L C/S procedures will not be

ORIGINATAR®S RICOMmENOATION

Develop tho experiment overview, have the overview reviewed by FCPF and appropriate
personnel, and hold another FODR.
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Key experiment design questions

0CICR IS TION Q7 PRQNLEN

In description of tests, key questions or gouls of tests were difficult to
perceive.

1MPACTY 17 RECOMMENOATION =QT 4CCEPTED

Value of tests may be lost due to lack of perceived focus.

-

ORIGINATOA'S RECIwMENOATION

Experiment design questions should be clearly identified and listed according to
importance. Organization under major headings like: 1. analyst effects; 2. machine
effects; 3. segment; 4. year; 5. sensor; and 6. procedure effects.
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Scope of experiment

SLICRIPTION a7 PaOSLIN
A large number of tests have been proposed which address many aspects of the
performance of the procedure.
or should be eliminated in case of a resource impact.

It is unclear which tests are more important

1P ACY 17 R{COMMENDATION QT aCCEPTED

Important tests may be eliminated.

IRIGINATOR®S ACCOMMENOATION

Prioritize tests.
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POR of BL C/S Procedure

089CRIPTIGN G ragoLiN

provide for such analysis.

In some instances, it appears not possible to estimate the power of the individual
tests or experiments prior to running the experiments but it will be possible to

estimate the power after the experiment is run. The experiment design does not

18P ACT 17 ACCQomuEndATiON 0T aCCLPTCD

the experiment.

Analysis may not take place because the appropriate data was not acquired during

GRIGIRATOR' S ALCoumiNOATION

Plan, where required, analysis of experiment power.
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Power of tests to be applied to BL C/S P

SLICRIPTion a7 saOLEN

The experiment design does not appear to address the power of the tests to te
conducted.

1MP ACT (F RLCONMENOATION wQT ACCEP7ED

Inappropriate tests may be conducted or tests which will give no information
will be conducted.

—
ORIGINATOR'S RECImuEn0ATION

Address the power of each of the tests to determine the significance level at
which the affects will be detected, since the data set available for the experiment
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POR of BL C/S Procedure

0LERIpTION ¢F PRQOLEN

“he BL procedure requires analyst taams for the purpose of improving consistency.
The trade-off is efficiency. The experiment plan does not address this trade-off
between consistency and efficiency.

1P ACY 17 ALCOMUENOATION “OF ACCRPTID

A major factor in the use of remote sensing technology for commodity estimatior
is being ignored.

ORICInATOR'S ALCONMNENGAT|ION

Design an experiment to address the trade-off between consistency and efficiency
relating to analyst teams.
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0C0ERIPTION o7 PeQOLIN
Biases newd to be summarized in a statistical type of setting.

1BPACTY 17 ACCOmEnBATION QT ACCEPTER

Difficult to analyze biases and characterize them {f this is not done, especially
if they are not large in magnitude.

ORIGINATOR 3 AECIwuENOATION

By subsetting segments, determine subset effects. Finally, give average of all
biases, as well as variance.
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'K:\‘a.f;«s t Teams

0CIChIPsTION @7 PR iN

analyst team.

Reduction of analyst contract time of 33 percent would be gained by not using an

1P ACY (7 ACCOmuindarion “0f oCCLPTLD

A more efficient team must be developed to support phase II pilot.

AR1GINATEN’ S ALCIuminCAT | ON

Consider impact on experiment design to evalvate impact of eliminating team on
Procedure performance (especially consistency in Stage 1 labels).
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Segment Throughput Rate

0C8CRIPTION A7 PRQOLIN

No operations analysis of the segment ar.a estimation process was presented to
indicate whether or not the resources planned are sufficient to carry out

the number of segment processings that are plarned nn the current schedule.

The amounts of analyst and calendar time consumed in the shakedown so far suggest
that the experiment will not be completed within the planned experiment size,
schedule, and resources. '

10 ACT IFf NECOmuEndATION @T aglLPTed
We may get an unpleasant surprise part way through the experiment by discovering

then that the experiment is overscoped when we could have predicted it before
we started.

.

0R16inaten’ S RECounuiNOATION

Perform a throughput stidy of the segment analysis process that will quantify
the relation between exjeriment design, schedule and manpower for the ERIM
procedure and the JSC fecilities for carrying it out. Use results to advise
management as to whether planned experiment can be completed on schedule and
within budget.
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OESCRIPTION Q7 rRQOLEN

ERIM's role in quality assurance has not been identified.

1MPACT |7 ACCOMMENOATION 0T ACCLPTED
ERIM will be unable to confirm the results of the experiment.

l~
ABISINATOR'S ACCIMMENOATION

ERIM examined the analyst's decisions, etc. ¢ subset (10%) of segments processed
as well as independently processed some of the segments in totality.
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Interface Definit

[otscmiprion ar segeLin

The interface between the U.S. C/S Pilot experiment and other organizations such
as ERIM and LARS has not been defined nor acknowledged.

1P ACY | F ACCIMmENDATION

SOt aCCLPTOD

The essential interfaces ."ay not occur for efficient project completion.

ORIGINATOR*S ALCImuEnOaT

to complete the p

(XL

roject.

Define and formalize the interfaces between LEMSCO and other agencies necessary
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Requirements for CHARLIE Access Software for Accuracy Assessment

SLICRIPTION OF saQaLiN

Many of the studies planned by accuracy assessment to evaluate various steps on the
Area Estimation Procedure require results that are stored by the ERIM area estima-
tion software in the segment analysis data base called CHARLIE. Thus, access
routines to retrieve this data for use by accuracy assessment programs are needed.
No written requirements exist that describe these needs, and ERIM, by their own
statement, does not know exactly what is needed.

WP ACTY 17 RECONMENOATION 0T aCCEPfLD

Accuracy Assessment will either not have access to the segment analysis results
they need or they will have to spend their own resources writing access routines
for a data base whose internal structure tliey are not familiar with, since no
program documentation has been delivered by ERIM yet.

QRIGINATONR'S R4CowmlnOATION

Accuracy assessment whould document in writing their requirements for access
routines that would return to their programs from CHARLIE the segment analysis
results that they need.

ORIGINATING Py tianatyng Sate

ot 1117 11 Ken Bager 1-30-81"
IMPLEMENTEAY ACCOMMENDATION

nang tisnaryat oart

LRk 14 LIRALL)

3 asrnoven o8 wnrrren
] sormovtn virn uesiricaTIOn
3 s1sassaevee

SEREENINE 00400 CuAlIRNAN sarg CORTRGL S0ARG ChAlfuan Jarg

13 Peem 1031 (Awy Oes 14) e,
135




ORWIHIAL PAGE 1S
OF POOX QUALITY

SOCUNERT aCvidven Y XTTY NUNSER
far Pilat
0ATC of agviqe REVIEW ITEN O1SPOSITION
26/27 January 81 13
BTRC1aTuinT 047 TSR S IRaTan 1 L7 TR7141 [ Emmm— 42 ) IT-L]
M. Metzler ERIM
sueJtcT

Segment effects

OLICRIPTION OF PagOLEN

A cohesive design for uncovering segment effects was missing, though it appeared in
several spots. The power of the experiment with segmen® effects is unclear.

1@PACT 17 RECOMMENOATION ~OT ACSLPTCD

The power of segment effect analyses wili not be understood.

QRIGINATOR'S RECIumNOATION

Design the experiment in a manner that organizes all segment effects under a single
umbrella. Use a model to explain this: ?eg y=u+A+S + e, where A is acquisi-
tion effect, and S is signature effect).
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_Data Set

0CsCAIPTION I/ rRQeLEN
A description of the data set in terms of agronomical features (e.g. crop mix;
field size, ccp calendar) is needed.

IMPACY (7 RECOMMENDATION “OT aCCEPTED

Segment effect analyves cannot be conducted.

ORIGINATON'S RCCONMMENOAT|ION

Select a set of descriptive variables and stratify the data set (or rank the
segments) according to these variables.
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Satellite Effect

0RICRIPTION OF sR0QLEN

A progammatically important question relates to the need of a 9-day versus a
18-day coverage requirement for crop inventory; there is some potential in
the 1978 data set to address this issue.

18P ACT |7 RECOMMENOATION AT ACCEPTED

Postpone, but possibly will need to plan as exploratory with the emphasis.

QRIS INATIA'S AECSuMENCATION

Process « subset of segments (resources permitting) with one and two sensors, and
test hypothesis that two sensors result in better performance.
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Value of crop calendar experiments.

OLICRIPTION OF segRLtn

Although accuracy of the crop calendar adjustment is tested, the accuracy required
for the procedure is not addressed.

1MPACT 17 AECONMENOATION w@T oCCEPYED

It will not be known how important (good) crop calendars are to the proportion
estimates.

ORIGINATOR S ALCIwminoarion

Process subset of segments using various crop calendars (analyst historical,
“"correct”) and evaluate proportion estimates produced.

] AT ING vamg signatyag s’k

onz»uwnon ERIM 28 Jan 81

1P LEMENTER S ACCOMICiNGATION

nant sisnatyuat oarg

g13p081 10N

O soraeveo 43 sairren
) svsneves sitn wenirication
) s1sarennven

EREENING 00480 Cualiuan (73] ] CONTRGL 004R8 Chnatfuan sarvg

13C Perm 1031 (Rav Qas T4) e
139




ORICINAL PAGE IS
OF POCR QUALITY

sOCUNEAT Cvitotn [Ty ’ NUBOER
C/S Exp. POR
AT @F ACViEY REVIEW (TEM 01SPOSITION
6-27/81 17
18utnT 007 310 GA1GInaTaR L1 IRIMALL] (23431
[ K, Baker SH3 6451
sus JacY

Experiment Design

ORICAIPTION OF seQ0Lin

The experiment design includes many small studies of the performance of various
individual steps in the segment area estimation process. However, few plans
appear to have been made to directly determine the effect of these steps on the
quality of the final answer.

1P ACY |7 RECOmuEnOATION QT oCCSLPTED

The experiment may not produce any estimate of how much the overall accuracy of
the procedure could be improved nor any reliable indicators as to which steps in
the procedure are mest important in its overall performance.

QRIGINATON'S A(CINNINDATIQN
The experiment design should be modified to include more study of the effect that
the accuracy with which the various intermediate steps are carried out has on the
accuracy of the final result.
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Establish Relationship Between Film Products Quality and Analyst Performance

ESCRIATION Q7 ragOLEM

Light/dark contrast, textural distribution, and other physical qualities of the
film products used by the analysts in labeling vary widely between acquisitions and
sample segments. These qualities seriously affect the accuracy of analyst perfor-
mance. This fact {s ignored in the design of the many experimental studies pro-
posed to study various aspects of procedure involving analyst performance. The
visual percaption quality of film products should be considered.

1P ACY 17 RECONMMENDATION ~QT ACCEPTLD

The influence of film product quality and its effect on analyst performance,
if ignored, may lead to erroneous conclusions regarding the importance of other
experimental variables.

ORIGIN/TOAR'S ACCINMENOATION

Attempt to scientifically establish the relative perceptual qualities of film
products used in the proposed experimental studies that this influence can be
rationally evaluated.
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tuestct Establish relationship betwc$n number and distribution of sample segment
n

SR8CAIPTIONn Q0 rageLin

Experimental studies proposed comparing sample seagments and involving analyst
performance did not reflect consideration of the total number of acquisitions
per sample segment, nor their distribution over the growing season. Differences
between such sets seriously affect analyst performance.

1P ACT | F RLSOMmEn0ATION 40T aCCLPTED

flelationships between changes in experimental variables of interest may be
obscured by the e¢ffect of differences between sets of acquisitions for different
sample segments.

ORIGINATEA’ S ALCEMiNratIOn

Attempt to scientifically establish the differences betv.ieen sets of acquisitions
for various sample segments, rating them both for a combination of total number of
interest and their distribution over the growing seascn.
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RESPONSE TO RID's

E:gE?ﬁMENT OVERVIEW AND GENERAL SIGNIFICANCE OF EVALUATIONS WERE
KING

1. A summary of the planned evaluations has been prepared and
1nc}uded in the experiment plan which defines for each individual
evaluation:

a. The general purpose and significance.
b. The genercl approach to meeting the evaluaticn objectives.

1. C tailed ‘nformrtion has been added to each individual evaluation
pian to define:

3. The specific purpose, significance and key gquestions addressed
by the evaluations.

b. The detailed description of the e.aluations including the
evajuation criteria.

PRIORITIZATION OF SVALUATIONS

The tests for the 1978, 1979, and 1980 data have been reviewed in
terms of the project objectives: (1) Processing of the 12 1978
segments in the year-to-year study have been delayed until all team
objectivity and 1979 data processings are complete. (2) Evlauations
of the results tu be completed in FY1981 have been prioritized and
presented to NASA management.

Otherwise at this time, it appears that all proposed evaluations can
be accomplished prior to completion of the pilot experiment in FY1982.

POWER (F THE QUANTITATIVE EVALUATIONS

Evaluation criteria have been incorporated into the evaluation plans
where a priori estimates of performance were available. For exampie,
the power of the team objectivity and the procedure comparison
analyses of variance have been estimated using empirical rasults from
the LACIE TY exploratory experiment.
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QUANTIFICATION OF MACHINE BIASES

The biases inherent in the proportion estimation calculations will

be estimated as defined in the preliminary experiment design. In
addition, evaluations of these biases have been quantified and included
in the evaluation plan. Simultaneous confidence 1imits will be
completed and the importance of each machine bias and defined linear
combination of biases will be addressed.

ANALYST TEAM REQUIREMENTS

To improve the processing efficiency of the baseline procedure in the
pilot experiment over the shakedown test perforrance, the number of
functions requiring full participation of an analyst team has been
reduced (11). At the end of the processing of the 1978-79 data set,
several analysts will have considerable experience. [t 1< felt that
they will be able to judge what functions will require team decisions.
Otherwise, considerablc resources would be drawn from existing evalua-
tions to process a separate set of segments to quantify the difference
in the individual analyst and team performances.

OPERATIONS PLANS AND DEFENSE OF EXPERIMENT SCHEDULE WITHIN SCHEOULED
RESOURCES ARE NEEDED

Proportion estimation has prepared and presented to project management
an operations plan (17) to define whether the segment processings
required to support the experiment design are within the scope of

the pilot experiment. This operations plan was based upon the result
of the shakedown test. The latest version of the plan based upon the
early processings of the 1978-79 data set is included in the experi-
ment plan.

ERIM/UCB CONSORTIUM'S ROLE(S) IN THE PILOT EXPERIMENT

Several roles supporting the pilot experiment have now been formally
identified. These include:

1. Image and CHARLIE 1ibrary access software is anticipated to be
delivered by ERIM. Accuracy assessment has identified for NASA
the respective access software requirements to support the pilot
experiment (8).

2. For quality assurance, ERIM will verify the procedure interpret-
ation of the Lockneed personnel for a subhset of segments in the
team objectivity evaluation. If substantial problems with pro-
cedure interpretation are identified, ERIM will present the results
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to a configuration control team composed of the C/S Consortium,
NASA, and Lockheed personnel. Upon review of the problem, this
team will specify what action may be required.

QUALIFICATION OF SEGMENT EFFECTS

The current experiment design addresses the segment effects of field
size, croo proportions, and crop ratios. These tests are uncontrolled.
However, they will capture whatever range the available segment data
cffers. The segment-level effects suggested in the RID (fi.e.,
acquisition and signature effects) are also uncontrolled. Those
effects are not easily quantifiable in a manner which can be modeled
to an analysis of variance as suggested.

DESCRIPTIOMN OF SEGMENT CHARACTERISTICS

The data set for the 1978-79 crop year evaluations has been strictly
defined by the 1imits of the available data to support the experiment
design for the team objectivity, procedure, and year-to-year evalua-
tions. Subsequent to the PDR, accuracy assessment has summarized
from UGTT ground truth information the proportions of the major

crops in the 1978 crop year da.sa. The additional segments are
expected to be characterized when the necessary information becomes
available. These will be used to stratify the results in the course
of the evaluations.

ACQUISITION HISTORY STUDY

To quantify the effect of acquisition history on the procedure perfor-

mance would require drawing resources from the existing studies:

1. Rankings of performance within the observed acquisit.on histories.

2. Segment processings within the planned evaluations have been defined
to be performed under either 10- or 9-day acquisition histories.

Therefore, insight into the question can be gained by comparison of
the results of the planned evaluations.

<ROP CALENDAR ACCURACY

To quantify in a controlled experiment the effect of crop calendar
accuracy on the overall procedure performance would be at present
very costly. It is preferable to defer such an analysis until the
procedure is automated to the level that the evaluation is affordable.
However, in an uncontrolled evaluation, the effect of correctly
defined biowindows resulting from analyst interp-etation of spectral
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and crop calendar information will be quantified as defined in the
experiment plan.

EFFECTS OF SUBCOMPONENT ACCURACIES ON THE PROCEDURE PERFORMANCE

Quantitative evaluation of the subcomponent effects on the procedure
performance would require standardization of the procedure preceding
the <ubcomponent under assessment. The large number of processings
that would be required to quantify the many combinations would be
extremely costly. The experiment design was limited by the number
of processings allowed within the scope of the experiment and the
time demands of the procedure. Hence, the design was prepared to
learn the most within the resources available, 60 processings.

In addition, the experiment design addresses the question of sub-
c?mponent effect upon procedure performance in uncontrolled evalua-
tions.

EFFECT OF FILM PRODUCT QUALITY ON ANALYST PERFORMANCE

[t is not apparent that variables related to film quality can be
operationally defined. Experiment design is open to suggestions
on how image quality can be classified. Perhaps if a method is
conceived, this problem can be addressed in a later experiment
design or techniques development.

ACQUISITION HISTORY VS, PERFORMANCE:

It appears difficult to define variables regarding the quality and

the temporal distribution of available acquisitions whose relation-
ships with other variables regarding procedure performance could be
interpreted. Such variables wuuld have to take into account:

1. The "quality" of the imagery for each available acquisition.

2. The spectral biowindows of the crops of interest for the growing
seasons covered by the available acquisitions.

3. The spectral separability of the crops of interest on the imagery
for each available acquisition.

4. The criteria, the non-imagery data (crop calendars, etc.), and
the procedures prescribed for estimating 1., 2., and 3.

5. The criteris and the procedures prescribed for selecting acquisi-
tions for processing from among the available ones.
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6. The methods for "errors" in estimating 1.; 2., and 3., and
"errors" in selecting acquisitirns for processing.

It i1s not clear how the relative effects of these factors can be
determined, for they seem to be interrelated and to require subjective
Judgment.

It is clear that the » ity and the temporal distribution of the
availalbe acquisi.....o .lace an upper 1imit on the potential perfor-
mance of any arez proportion estimation procedure. But it is not
clrar how to determine for a particular set of available acquisitions
what {s the bast possidble performance without testing it for every
permissible combination of selected acquisitions. This is so because
it is not clear how to determine in advance what is the "best possible"
combination of selected acquisitions. For the same reason, it is.

not clear how to assess the relationships between available acqui-
sitions and analyst performance.
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