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1. INTRODUCTIGN

1.7 RESPONSIBILITY

The Maximal Analysis Labeling Procedure (MALP) development will be implemented
during fiscal year 1980 (FY80) as a part of the Agricultural and Resources
Inventory Surveys Through Aerospace Remote Sensing {AgRISTARS) program. The
Foreign Commodity Production Foracasting {FCPF) group is responsible for the

v technique development and experimental design of the maximal analysis.

1.2 OBJECTIVE

The objective of the FIPF zrolact with respect o 31 maximal anaiysis oreocedure

duras raguired “or avaly-
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3
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is to develep +he methcdnlogy and implement the

3
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3 P -
agions 27 fntarast,

ating area-estimazion <echnology of “he fcreign

1.3 BACKGROUND

Adequate harvestad area information for labeling, classificalion, and zarea-
estimation evaluation is not available in some AGRISTARS r2gicns. Therefors,
it is necessary to explore altarnative aporoaches for developing 'reference
data" for those AgRISTARS regions for which adequate ground o

not be obtained. For example, only plantad area information is sublished in

bsarved data can-

Australia. At-harvest area estimates that could be compared to satellite-
based temporal analysis are not currently available. Similarly, for the
U.S.S.R., reliable wheat/barley at-narvest area data ars currantly avaiiable
only at the national level. In addition, the reliability of harvested area
data at regional levels may be too poor for evaluation purposas. (Ncte: The
fegiona] Tevel is the level for which exploratory and pilot studies will be
developed during the AgRISTARS program.) Aware of the inadequate harvested
area information, the FCPF project will develop reference data which will be
used for the evaluation of (a)‘labe11ng\ (b) of the classifier (both analyst
and machine) accuracy, and (c) of the area-estimation performance (bias and
variance). .
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The approach proposed for testing is to develup a set of 'reference segments’
in which crops have been identified through analyst interpretation and the
labeling accuracies estimated with rnasonahbly small and known error rates.

1.4 MAXIMAL ANALYSIS OATA REQUIREMENTS AMND PREPARATION

The data requirements and preparation required far the naximal analysis
3

far ¢
exploratory testing are described in section 3 of this document.

1.5 THE MALP

The preliminary MALP's are described in secticn 4 37 =his docurent.

1.6 THE MAXIMAL ANALYSIS EVALUATICM PROCECSLRE ’MAge?

LR

The MAEP will be reported in detail in a separite document. ©oF ntar

(84

23
this discussion on evaluation are the four types of picture elements (pixels!
within a Landsat scene. They are:

a. Type A — pixels that are spatially interior for the categery of intarass
and have spectral separability which is consistently evident among
analysts.

b. Type B — pixels that are spatially interior for the category of interest
and are lacking in distinctive spectral separation which produces incon-
sistent analyst labeling.

-

¢c. Type C — border or edge pixels that are partly within the category of
interest.

d. Type D — pixels that have a category of interest smaller than the size of
the pixel [e.g., 0.08094-hectare (1/5-acre) fieldl.

Under the MAEP, each of these four types of pixels will have a labeling accu-
racy associated with it. The accuracy will vary with the confusion crops,
meteorological influences, and acquisition history as well as other factors.
Holding as many factors consistent as possible and determining if the labeling
and/or classification accuracy of a segment can be predicted from the relative
abundance of each type A, 8, and C pixels are desired goals. (Segments with

&3\:\




type D pixels are excluded from this analysis.) Before beginning this work, a
maximal analysis procedure must be specified that would enahle estimating the
relative abundance of type A, B, and C pixels. In terms of Landsat acquisi-
ticns, the best situation will be studied.

%
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2. THE MALP OVERVIEW

I~ order to acquire maximum analysis of labeling, available remote sensing
technology is utilized for the design and testing of a procedure for the eval-
uation of FCPF project multicrop output accuracies. The MALP procedure will
be applied to assess foreign areas where ground obser.ations are not avail-
able. The technique under development is based on an intensive anaiysis of
Landsat reference-segment data by qualified analysts. These anaiysts have a
wide range of operational experience including the lLarce Area Crop Inventory
Experiment ‘LACIE} and the subsequent transiticnal year ‘TY) znalyses.

[y

.

Zecause the MALP should be designed “c produce the nost accurals in:
ssiale “rom Landsat data, it is imperative that the referenca sagmants oe
cpzimal wizh resopect o acquisition histories, image registraticn, anc fmage

cuality. The criteria for th: selection of reference segments are very
stringent (seczion 3.1).

Prior to labeiing, experts in agronomy and meteorology provide impertant
inputs inte the enalysis by developing indepth scenarios for the reference
segments on cropping practices, crop conditions, and climatological effacts
throughout the growing season.

The MALP consists of (a) a review of all the agronomic and meteorological
ancillary data, (b) a series of interpretations including an independent anal-
ysis, (¢) machine processings, and (d) final consensus labeling. The maximal
analysis task flow is shown in figure 2-1.

The independent analysis is conducted by three analysts individually perform-
ing the Landsat labeling tasks. These labels will be compared Jater in order
to establish which pixel labels the analysts have agreed or disagreed upon.
Recent testing indicates that these labels, if derived independently through

use of established procedures, have exceptionally high accuracies when the
analysts agree.

pommmmmemarapeat T SRR S : A .
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Concurrent with the independent analysis, the reference segments are submitted
for machine processing. Current technology is used to generate spectral aids,
trajectory plots, and specialized labeling products. Upon receipt of these
specialized products, the three analysts {working as a team) review and eval-
uate all of the available data giving particular attention to the labels for
which they have disagreed. T7hrough discussicns, the anaiys. team determines
the final consensus labels for the reference sagments.
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3. PREPARATION FOR THE MALP AND DATA REQUIREMENTS

3.1 SEGMENT SELECTION

The responsibility for the selection of the reference segments belongs to the
maximal analysis task coordinator, the assigned ag.onomist, and a representa-
tive from the accuracy assessment group. Proper selection of reference seg-
ments is crucial to the success of the MALP; therefors, careful adherence to
the segment selection requirements is an important responsibility. The use of
current technology to identify segments that meet all of the requirements nec-
essdry to perfarm the most accurate and representative fuli-season analysis is
a major objective.

3.7.1 ACQUISITICON HISTORY AND REQUIREMENTS

The reference segment should have a good acguisition history from planting
through emergence and harvest for all crop types that are to be labeled. How-
ever, the requirements of individual reference segments may vary depending on
labeling hierarchy, confusion crops, region, climate, or episodal factors.

The reference segments will probably have as many or more total acquisitions
than any of the other segment: within the region.

3.1.1.1 Small-Grains Acquisition Requirements

For winter or spring small-grains analysis, a minimum of one acquisition in
each biostage is required (biostage 1 through 4).

3.1.1.2 Direct Wheat Acquisition Regquirements

In addition to the small-grain requirements, the separation of barley from
spring small grains in a direct wheat procedure requires one acquisition dur-
ing the wheat biostage 4.7 to 6.0. Imagery from a second satellite is often
utilized in order to meet barley separation requirements.Separation is based
on the assumption that barley ripens and is usually harvested before spring
wheat. Successive acquisitions from late jointing through harvest will
usually result in more accurate identification of barley than is possible with
a single acquisition in the separation window.




3.1.1.3 Corn and Soybean Acquisition Requirements

The minimum data required for identifying corn and soybeans are stated in ref-
erence 1. For maximal analysis, the minimum image data set requirement is one
acquisition in each of the corn soybean biowindows A, B, and C where:

a. Biowindew A is planting and preemeraence For corn and soybeans.

b. Biowindow 8 is the date when mest of the corn is in the denting stage and
most of the soybeans is in the full-pcd stage.

c. Biowindcow £ is the data when the corn and soybrans are harvested.

30,10 Machine Pracassing Acauisision Waquiraments

inadaition o2 cron-iveci®ic acauisition requiraments for manual analysis,

-

other raguiraments may 2¢3st far 220imal machine orocessing.,  For examela, th

O

G. Badhwar Accuracy Assessment Prcfile Comparison Program is most success?ul
if five acquisitians From postemergonce to preharvaest are availabla to char-
acterize the crop of intarest growth curve.

3.1.1.4.1 Badhwar Acquisition Regquirements

For ideal usage of the Badhwar classification, five acquisitions in the post-
emergence to preharvest growth stages should be available. However, classifi-
cation should be successful if there are four acquisitions available in this
period. The acquisition distribution must be adequate to define the curves
which specify the crop prafile in each channel. Cloudy and hazy acquisitions
should be avoided. The method used to assess :he adequacy of acquisition cov-
erage and the method for determining the final choice of acquisitions will be
documented by the Supporting Research project (ref. 2).

3.1.1.4.2 Label Identification from Statistical Tabulation (LIST)
Acquisition Requirements
Four acquisitions are required in order to use LIST successfully (ref. 3).

They should be distributed between the planting and harvest stages for LIST
processing.

+




3.1.2 OTHER DATA REQUIREMENTS

3.1.2.1 Registration Rewuirements

Image registration between acquisitions that will be required for machine pro-
cessing must be within plus or minus one pixel. Plus or minus three pixels
can be considered a variable limit for manual labeling.

3.71.2.2 Image Quality Requirements

Imagery that is key for maximal analysis should be free of clouds, haze, and
technical problems (see ref. 1, appendix F).

3.1.2.3 Crop Provortion and Field Size Criteria
The reference segments salected mus: se recresentative of the ragion witn

k)
]

respect to crop types, proporticns, {ield sizes, and shapes. ais raesponsi-
bility is assigned to the agroncmist whese iraining and experience in the
region are of great influence in this evaluation process. A complete reviaw
of the Landsat imagery and a review of the anciilary cropping practice data bty

the agronomists are further preparation for the evaluation responsibilities.

3.1.2.4 Ancillary Data Requirements

Ancillary summaries, containing information on soils, climate, cropping prac-
tices, and agricultural statistical data, will be available for each maximum
analysis reference segment (see ref. 4, paragraph 5.1.3.4).

3.1.2.5 Crop Calendar Requirements

A mean historical crop calendar for each reference segment will be provided to
assist the analyst in image interpretation. On each calendar will be a dis-
cription of the progress of the crop of interest and all other crops which
(taken together) constitute at least 95 percent of the cultivated area for
which information is available.

Fre
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Updates to these calendars shall be provided to indicate early or late attain-
ment of various growth stages for the predominant crops in response to meteor-
ological data for the crop year being analyzed (see ref. 4, paragraphs 5.1.3.5
and 5.1.4.1).

3.1.2.6 Topographic Map Requirements

Topographic maps must be available for each reference segment as detailaed in
reference 4, paragraph 5.1.3.2.

-

3.1.2.7 Meteornlngical Summary Requirements

Weekly updates ¢f the weather experienced in the regions of interest must be
made available to the analysts (see ref. 4, paragraph 5.1.4.2). The weather
updates should be similar to that provided for the United States in the Weekly
Weather and Crop Bulletin.

3.1.2.8 Digitized Ground-Truth Requirements

As part of the testing of the MALP, the U.S. ground data sites will be used
for establishing error rates for extension to similar foreign regions.
Therefore, these U.S. segments must have digitized ground truth available.

3.2 AGRONOMIC AND METEOROLOGICAL (Ag/MET) SCENARIO PREPARATION

A detailed description of all the Ag/MET data that can be utilized in a maxi-
mal analysis will be researched. The significance of the Ag/MET data collec-
ted at the various hierarchial levels will be extrapolated to the specific
reference segments. This {s accomplished through a correlation process
between the ancillary data and soils maps, and the multiple year Landsat
imagery of the segment (both full-frame and LACIE format).

Ag/MET correlations will be conducted by professionals skilled in these dis-
ciplines. Sufficient time will be scheduled at the "front end" to allow the
research to be completed prior to commencement of the analyst labeling. The
findings will be documented as a briefing scenario for each of the maximal

P
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analysis reference segments. Each scenario will include the following if
possible.

a. A summary of the Landsat acquisitions that are acquired during the anal-
ysis year (growing season), including image dates and biostages, image
holidays, and crop signature descriptions for each date. Descriptions of
the effect of missing acquisitions on crop signature progressions will be
included (see figure 3-1).

b. Dates of »ossible crop abandonment.
c. Dates of episodal events such as hail, insect damage, or floeding.
d. Segment-specific updates of crop calendars.

e. Mast recent crop statistics available with reliable estimators fTor sejg-
ment-level analysis.

f. Anticipated confusion crops with the most likely separation dates for the
segment.

g. Segment-specific cropping practices and crop rotation systems.

3.3 BASE ACQUISITION DATE IDENTIFICATION

Prior to the commencement of the maximal analysis labeling, a base acquisition
date must be identified. This will ensure that all analysts are labeling the
same ground area. Criteria for the selection of the base date follow.

a. [If the reference segment is a ground data site, the acquisition used as a
base date for ground-truth labeling will also be used as the MALP base
date. This will permit accurate error analysis of the MALP,

b. Otherwise, the base acquisition will be the date that shows the greatest
separation between the crop or crops of interest and other crops.

Responsibility for the base acquisition date identification belongs to the
MALP team coordinator. (The coordinator will also be responsible for the
proper transfer of labels to the cartographic/accuracy assessment base date if
there is a discrepancy in base dates.)

=
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Date of ?gggisition, Juli&n'déy
April 28 118
127
May 16 136
145
June 3 154
163
172
181
July 9 190
July 18 199
July 27 208
August S 217
226
August 24 233
244
253
September 20 262
2N

R

Robertson e
biostage [nformation
0.7
2.2
2.9
Missing: <cthe emerging acguisition
for late-planted spring
grains and the planting
acquisition for summer
crops
3.3
Hail damage
4.0
4.5
Barley separation date
5.2
Missing: the fill-ripe and early-
harvest acgquisition for
small grains
6.0
7.0+
Missing: the harvest acquisition

for late-planted spring
small grains

Figure 3-1.~ An example of segment acquisition history,

L ek

Segment 1461, Pierce, North Dakota.
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3.4 PREANALYSIS MEETING

Prior to the commencement of the maximal analysis, the participants will be
fully briefed on all aspects of the task. The analysts, task corrdinator, an
agronomist, a meteorologist, and machine processing personnel will attend the
preanalysis meeting.

The following agenda will be covered in sufficient detail to ensure compiete
understanding of all facets necessary for the performance of the task.

3.4.1 -INTRODUCTIOM AND TASK OBJECTIVES

The presentor will be the MALP task coordinator. The reference segment to be
analyzed will be identified at this time.

3.4.2 SEGMENT DESCRIPTION

The agronomist and meteorologist assigned £to the MALP task will present the
segment description. A complete review of all information found in the devel-
opment of the Ag/MET scenario will be given.

3.4.3 LABELING CATEGORY DEFINITION

The MALP task coordinator is responsible for presenting the labeling category
definition. A list of the labeling categories to be used for the specific
reference segment will be provided at the preanalysis meeting.

3.4.4 PROCEDURE DEFINITION

Details of the MALP will be reviewed by the task coordinator. Segm .l-
specific guidelines will be detailed as applicable.

3.4.5 IDENTIFICATION OF BASE ACQUISITION DATE
The base acquisition date will be identified by the MALP task coordinator.




3.4.6 MACHINE PROCESSING REQUIREMENTS

The MALP task coordinator and a machine processing representative will present
the machine processing requirements. The requirements, data handling, and
schedules for machine processing reguests will be reviewed.

3.4.7 SCHEDULES

The MALP task coordinator and an accuracy assessment representative will pre-
sent the schedules. Start and completion milestones and estimated man-hour
requirements for each subtask will be discussed.




4., MALP

4.1 INDEPENDENT ANALYSIS

4.1.1 ANCILLARY DATA REVIEW

Each analyst will study the Ag/MET briefing scenario and all ancillary data.

4.1.2 LABELING PRCCEDURES

Using the MALP procedures outlined in section 4, 2ach analysts will processes
the segment independently. Mcdifications of oreraticnal procedures which are
necessary te accomedate maximal inalysis regquirements are discussed in the
following paragraphs.

Current analysis procedures will be adheared to with regard to segment-
location determination, full-frame utilization, crop calendar updates,
Landsat imagery, and supplemental product utilization (ref. 1).

4.1.2.1 Dot Labeling Sequence

Machine classifications (estimates) will not be required. (Initially, the
products of the MALP are dot labels only.) Therefore, the Type-1 and Type-2
dot labeling procedures as described in reference 1 will not he necessary.
Instead, all 209 dots will be labeled sequentially.

4.1.2.2 Dot Labeling Forms

A special form is being prepared for recording dot labels. Meanwhile, the
label forms for Type-1 and Type-2 operational dots will be used.

4.1.2.3 Dot Labeling Base Date

Labeling will be referenced to the base date identified by the MALP task
coordinator.

" bt e TSP
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4.1.2.4 Anomalous Pixels

The pixel will be labeled according to the field surrounding it unlass it is
anomalous. For example, a pixel in a partially emerged or spotty field is
labeled the catagory of the field; however, if the pixel falls on a small pond
in a field, it is labeled water.

4.1.2.5 Border Pixels

A1l dots excapt border pixels will be labeled. A border pixel is a pixel
located between two fields with each field classified in a different zategory
on the base date. Thus, difficulty in lateling the dets zccurs in =n's :z:¢

g

(%]
(U]
«

trally mixed oixel. A "B" will be recordad on the dot-labeling form “ir
border pixels.

4.1.2.6 tdge Pixels

Edge pixels, pixels clearly within a field of one category on one acguisiticn
and within a different field on another acquisition {(misregistrazicn), will 22
Jabeled according to the base acquisition date (see ref. 1, fig, 4-2).

4,1.2.7 Recording Edge Dots

Record edge dots on the dot-labeling forms with a small letter "e" beside the
dot label.

4.1.2.8 Crop Labeling Codes

Crop labeling codes will be as specified in reference 1 for the particular

crop of interest (e.g., small grains, wheat/barley separation, and corn/-
soybeans).

4.1.2.9 Interpretation Methodology and Decision Logic

Analyst-interpretation methodology and decision logic will be as described in
reference 1 for the crop categories of interest.
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4.1.2.10 Certain Dot Label Recording

Accuracy assessment personnel are interested in the dot labels in which the
analysts have very high confidence. These high confidence dot labels are
being referred to as "certain" dots. If the analyst is certain in the accu-
racy of a dot label, the crop label will be recorded twice. For example, 2
"ecertain" spring-wheat pixel will be recorded S/S, a "certain' nonwheat pixe!l
(or noncategory-of-interest pixel) would be recorded N/N. If the analyst has
any doubts concerning accuracy of the label, a single labeling code (e.g., S,
N, and 8) will be recorded.

4.1.2.11 Analyst Code ilames

The MALP task coordinator will provide =ach analyst wizn his 2r Per own dis-
crete code to be used instead of individual names. ‘flames o7

ysts will not be placed on the dot labeling forms or any spectira
requests.

———

4.1.3 SPECTRAL AIDS GENERATION AND UTILIZATION

Spectral aids that will be generated and utilized during the indecendent zanal-
ysis are:

a. Scatter plots
b. Trajectory plots
1. Time plots

2. Green number versus brightness trajectory plo*s

The mechanics for submitting requests for scatter plot generation are the same
as provided in reference 1, paragraphs 3.4 and C.1.2.2.

Procedures for the submission of requests for trajectory plot generation
(without machine classification) are being determined in conjunction with flow
control (FLOCON).

REE EYR A 4/'3/




Guidelines for using scatter plots and trajectory plots are presented in ref-
erence 1, paragraphs 3.4, C.1.2.2, and C.2.2.

4.1.4 INDEPENDENT ANALYSIS DOCUMENTATION

fach analyst will make two xerox copies of the dot-labeling forms far submit-
tal to the MALP task coordinator for filing. The original forms will be
retained by each analyst fur reference during the consensus labeling.

4.2 COMSENSUS LABELING

Consensus labeling is a process whereby the analysts working as a team jointly
label the 209 dots. Through discussions and by reviewing the independent
analysis labels as well as all available input data, the analyst team reaches
agreement on labels of the 209 dots.

4.2.7 SEGMENT REVIEW

Prior to the commencement of the consensus labeliny, a segment review will be
conducted. Attendees will be the analysts, agronomist, meteorologist, a
machine processing support speciaTist,'and the MALP task coordinator. Find-
ings from the independent analysis will be discussed. Additional requirements
from the agronomist and meteorologist will be defined, if necessary. The MALP
coordinator will review the consensus labeling procedures as detailed in this
section. The schedule for the consensus labeling task will be updated and
presented by the MALP coordinator at this time. Requirements for special
machine labeling products in support of the consensus labeling will be
reviewed and the schedule updated as required.

4.2.2 MALP LABELING FORM

The analysts will transfer the independent analysis dot labels for each anal-
yst on to a master form (MALP Form, figure 4-1, columns 1, 2, and 3). The
“certain" dots from the independent analysis will be recorded twice (e.g.,
S/S, B/B, and N/N) on the MALP labeling form.
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4.,2.3 AGREEMENT AND DISAGREEMENT DOTS

The fourth column of the MALP Form will be used for recording those dot labels
whereby all three analysts were in agreement on the independent analysis.
Dots that are not labeled in the fourth column are, by default, the disagree-

ment dots.

4,2.4 INTERMEDIATE TEAM INTERPRETATION

The analysts, working as a team, will reinterpret the segment. Particular
attention will be given to the labels if there were disagreement among the
three analysts on the independent analysis. Procedures will be identical to
those used during the independent analysis. A1l ancillary data will be
reviewed and additional spectral aids will be generated if required. Ground
truth from past years will be reviewed in addition to the blind site segments
documented in the Analyst Interpretation Keys (refs. 5 and 6). Emphasis wi'l
be placed on usage of full frames for the replacement of segment acquisitions
not acquired. Labels from previous years will be studied for normal year to
year variability. Regionalization will be achiaved by reviewing other seg-
ments within the same refined strata or agrophysical unit for signature
trends (ref. 7). Team consensus labels will be assigned to each of the 209
dots as the interpretations are concluded. MNote that the objective is to
assign the most accurate label possible to each dot (or the field in the case
of anomalous dots).

There is no provision against changing the agreement labels determined during
the independent analysis if the team believes another label is more appropri-
ate. The team records the interpretation labels in the fifth column of the
MALP Form (fig. 4-1). In all probability, there will still be disagreement
among the analysts on some of the dot labels even though intermediate consen-
sus labels have been assigned. These disagreement dots will be circled on
the MALP Form (fig. 4-1) in column 5 for special attention during the final
analysis stage. :
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The team labeling as described (paragraph 4.2.4) is an intermediate labeling
task. Final consensus labeling will occur after the special products analysis
and after a final team review with the agronomist and meteorologist.

4.2.5 SPECIAL PRODUCTS REQUEST

In conjunction with the intermediate interpretations, .iv teams will submit
requests for any special labeling aids that could be incorporated into the
maxima1 analysis decision process.

14.2.5.1 Bacdhwar Lzbeling

The analyst team will choose thrae Fields from zach categery of interest hasad

g e,
en the f¢llowing crizeria:

a. Tne fields will be as homogenecus as ossible [free of roads and free of
border, edge, and mixed pixels).

b. The maximum field size will be 30 2ixels: the minimum Ffield size will he
20 oixels. '

¢. Training fields will be free of clcuds and haze.

d. A minimum of five acquisitions will be selected between postemergence and
preharvest.

‘The analyst team will record selected fields by line and pixel corner coordi-

nates. The MALP task coordinator will submit the ‘selected fields to the
aroropriate personnel for machine processing.

4.2.5.2 LIST Aopproach

The MALP task coordinator will verify that the segment is acceptable for LIST
processing. Assuming that it is, the team will select the four acquisition
dates that provide the maximum separation for the crops of interest. One ana-
lyst will record responses to the LIST options on coding forms using LIST pro-
cedures. The MALP task coordinator will forward the forms to the Supporting
Research Branch for key punching and processing on the Laboratory for Applica-
tions.of Remote Sensing (LARS) system(ref. 3).

B




4.2.5.3 Qther Labeling Techniques

As they become available, new special labeling techniques will be considered
for use in the maximal analysis. Approval for their use must be obtained on
an individual basis from the NASA SF-4 Managemant prior to implementation.

3.2.5  AGRCNCMIST ANC METECROLOGIST CONSULTATION

The analyst team will have 2 fina! consultatian with the assigned agronomist
and meteorologist %o assist in the intargretation 37 any disagresment dots.

These =xperis will shudy the Lanazit “magery and 2972r 20inians 90 o7 sgna-

- Y 1 1 iy by Sl ves - . R - N -~
tures ang orabanta Ticals with carnill e amnhasts 1ian Ty 3Irais 0T 1t iigeas-
! - A - T - - A ‘.\ - - » -
mant.,  The 3nilesti owl grory tha oriaian T3y T oo ey and
. . R

metao r)T nadgh e saen 44 :“‘31‘4 amanTt tae dn C_\' ST e ey AL
[ 1 1\
(Fig. 4=,

e inInEall B} [T nNnintAE ke d r ‘\\ ALy
4.2,1 SI'EVJ.."-L .‘Ruw\d;« ...\«.lu.s.. I l S I
T M ¢ Qart g T P et et Y et Lt g =l gy gL ; i
The analyst team will gnalyze tha soacial Tana’ or2dugui as Sy a7 mal2lod

ey L

frem machine pracassing.  The accuracy oF the special argduct Tanels witlodary
depending on nunerous factors that cannot de naptified. ‘wvertheless, the
team will have to establish socme sort of confiaance level ~“or these products
before they can be incorporated into the maximal aralysis decisinn sroacass.
How this is accomplished may vary, but it is the feam's resconsidility %o
develope indicators of reliability orior to using these data. Ine iporoach
follows.

The analysts will record the special product labels in columns 7 and 2 of the
MALP Form (fig. 4-1). They will compare the agreement dots frem the indepen-
dent analysis in column 4 of the form with the special product labels. Then
they will tabulate the agreement between column 4 and columns 7 and 8 and cal-
culate the percentage values of agreement for the special product labels for
each label category. High percentages would indicate high confidence levels
when applying the special product labels to the "uncertain" dots in the team
decision process.
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A thorough understanding of the way these products are generated will be help-
ful. The MALP task coordinator will arrange an interview for the analysis
team with the Supporting Research Branch personnel who are most cognizant of
the specialized procedure being utilized. Any questions concerning the label-
ing products will be resolved at this time.

4.2.7.1 Badhwar Precducts

The Badhwar output is a map printout of the 22,932 segment pixels, and it has
category labels rather than a tabular listing of the 209-dot intersections
(fig. 4-2). The firet step is to transcribe a grid line 10- kv 10-pixel onto
the printout. Transfer the Badhwar labels for the pixels at the 209-dot
intersections to coiemn 7 of the MAL? Form {fig. 4-1).

Coding on the printout is a letter symbol for the crop of interest (a.qg.,
S, W, C, and B), a T for thresholded pixels, and a hlank for noninterest
categories.

A problem develops when using the Badhwar product if more than one category of
interest exists; e.g., as in the case of barley separation for direct wheat
labeling (ref. 1, appendix C). With two categories of interest, a separate
printout is generated for each category. If this is done, care must be taken
when recording the Badhwar labels because of contradictions (both real and
apparent) between the two printouts. Team judgements may be required on the
validity of individual pixel labels. In table 4-1 are the label combinations
for a direct wheat analysis using the Badhwar printouts.

4.2.7.2 LIST Products

The LIST Tabels for the 209 dots are provided in the Type-1 and Type-2 opera-
tional dot format (figures 4-3 and 4-4). The analyst's label precedes the
LIST label for each dot (e.g., ... S/N). The analysts flag disagreements
between the analyst's starting labels and the LIST labels for later reference.
Then they record the 209 LIST labels in column 8 of the MALP Form (fig. 4-1).




TABLE 4-1.— BADHWAR DIRECT WHEAT LABELING FOR BARLEY AND
SPRING-WHEAT PRINTOUTS WITH CORRESPONDING MALP LABELS

Badhwar MALP Form
Spring-wheat Barley

printout printout Column 7
Blank Blank Noncategory
Spring wheat Blank Spring wheat
Blank Barley Barley
Spring wheat Barley a(smal] grains)
Thresholded Thresholded Thresholded

83arley and spring wheat are not separitad. The next
hierarchical category is spring small grains.
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4.2.7.3 Other Special Product Labeis

[t is anticipated that other special labeling techniques will be incorporated
for use in the MALP later in the FCPF. The metnodology for utilizing this
data will be developed as it becomes available.

4.2.8 FINAL CONSENSUS LABELING

Column 9 of the MALP Form is for recording the analyst teams' final consensus'
labels. A history of the maximal analysis labels for each dot can be deter-
mined from left to right across the form. The team will consider all evidence
and through discussions will make decisicns as to the most correct label for
each of the 209 dots. [f additional inputs are still dasired, requasts will
be submittaed via the MALP task coordinator.

At the conclusion of the final labeling of .dots, the completed MALP Form and

all other working materials used during this task will be given to the MALP
task coordinator.
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