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Fractional Factorial Study, 2007
NASS See5 Method Test

Test of seven variables.

Establishes expected range of producer’'s
accuracy.

ldentifles most important variables for
optimization.



Fractional Factorial Study, 2007
Variable Levels per Run

Run Variables
FSA NLCD

Sampling Sampling

Percent Stratified Training Stratified

FSA Minimum Sample Minimum

MODIS AWIFS Training Samples Points Samples Boost

1 1/2 MODIS  No Clouds 20 5 0.6Mp 10 7
2 MODIS No Clouds 20 2 0.4Mp 10 10
3 1/2 MODIS Clouds 20 5 0.6Mp 5 10
4 MODIS Clouds 20 2 0.4Mp 5 7
5 1/2 MODIS  No Clouds 50 5 0.4Mp 5 10
6 MODIS No Clouds 50 2 0.6Mp 5 7
7 1/2 MODIS Clouds 50 2 0.4Mp 10 7
8 MODIS Clouds 50 5 0.6Mp 10 10




Fractional Factorial Study, 2007
Crop Results (Percent Producer's Accuracy)

Crop Runl Run2 Run3 Run4 Run5 Run6 Run7 Run 8 Mean StDev

Corn 89.7 916 906 91.3 92.7/7 920 925 925 91.6 0.994
Cotton 93.2 939 936 93.7 949 943 945 947 94.1 0.569
Rice 91.2 918 929 927 926 924 931 935 925 0.697

Soybean 91.3 927 920 922 940 931 936 93.7 928 0.88
Mean
Major
Crops 91.3 925 923 925 936 93.0 934 936 92.8 0.735
Peanuts 30.3 33.7 290 283 521 397 420 439 37.4 7.933
Sweet
potatoes 43,6 457 456 468 510 485 515 486 47.7 2.58
Mean
Peanut+
S. Potato 369 397 373 376 516 441 46.8 46.3 425 5.096
Sorghum 635 638 627 631 658 654 643 653 64.2 1.085
Winter

wheat 615 633 628 612 649 640 635 650 633 1.305
Soybean/
Winter
wheat 80.7 826 822 815 844 829 844 84.2 829 1.308
Mean All

Crops /1.7 732 724 723 769 /4.7 755 757 74.1 1.803




Fractional Factorial Study, 2007
Table of Differences

Means
Variables High Variable Levels Low Variable Levels Difference
1 2 3 4 1 2 3 4 High-Low
MODIS 39.7 376 441 463 369 373 516 468 -1.238
AWIFS 373 376 468 463 369 397 516 441 -1.108

% FSA Training 516 441 468 463 369 397 373 376 9.313

FSA St. Min. Samples 369 376 516 46.3 39.7 373 441 4638 1.128
NLCD Training
Sample Points 369 373 441 46.3 397 376 516 468 -2.743
NLCD St. Min.
Samples 369 397 468 46.3 3713 376 516 441 -0.233
Boost 39.7 373 516 46.3 369 376 441 468 2.353




Fractional Factorial Study, 2007
Optimization of FSA Training
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Fractional Factorial Study, 2007
FSA Training Study, Percent Correct

Crops

Range of Percent FSA Training

10-90 20-90 50-90

Mean Major Crops
(StDev)

Mean All Crops
(StDev)

Mean Peanuts+
S.Potatos (St Dev)

93.5 (0.902) 93.7 (0.422) 94.0 (0.148)
76.4 (1.979) 76.9 (1.176) 77.7 (0.383)

48.8 (4.711) 50.0 (3.041) 52.0 (0.917)




Fractional Factorial Study, 2007
Results

Over the extreme range settings for the seven parameters
varied, the mean producer’s accuracy for the major crops
was 92.8% with a standard deviation of 0.735.

*The most important parameter is the FSA training.

*Optimization of the FSA training gave an improved mean
producer’s accuracy of 94.0% and a standard deviation of
0.148 for the major crops.

*Minor crops require further optimization.



CDL 2007 Crop Acre Accuracy
Retrospective Study vs. Official Results

*Pixel acre comparisons vs. official estimates.

«Study of optimization of parameters, starting with % FSA
training.

*Main goal of the study is to improve performance of the
classifier for low acreage crops and obtain an optimized
CDL representative of all crops.
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CDL 2007 Crop Acre Accuracy
Results

Splitting the FSA training allows reduction of the major crops
training relative to the minor crops and (with the exception of
peanuts) improves the estimates for minor crops.

Improvement for peanuts resulted from reducing the number
of NLCD training points.

The best overall results were obtained by reducing (a) the
NLCD training points, (b) the major crop percent FSA training,
and (c) the FSA categories.

The final optimized 2007 CDL gave a mean result for pixel
acres 100% of the official estimate with a standard deviation
of 15.5. The peanut estimate was improved to 70% of the
estimate. An optimized 2006 CDL was also produced using a
similar method.
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Log Percent of Official Acre Estimate

Crop Acre Accuracy vs. Acres

Optimized 2006/2007 Mississippl CDLs
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Winter Wheat Study, 2008
The First Mississippi Early Summer
Remote Sensing Estimate

*Great AWIFS imagery covering the entire state twice in 3
mosaics. Very early dates for most crops (last date May 19).

*Great winter wheat FSA training data. FSA training data for
oﬁher clrops was very sparse and is absent for the north 1/3 of
the Delta.

*Study varied the FSA training and used extrapolation to zero
training acres.

*Tested producer’s and user’s accuracy.



Winter Wheat Study, 2008
Acres vs. FSA Training Data for Major Categories
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Winter Wheat Study, 2008
Results

The estimate was prepared by June 12, 2008, before the
June release of the official estimate.

Extrapolation to zero FSA winter wheat training gave a
planted acre estimate of 96.2% of the official estimate.

The wheat acres decreased in a logarithmic fashion by a
factor of >2 as the FSA major category split training was
decreased to zero.

The producer and user accuracies changed in opposite
directions as the major category FSA training was lowered
with an average accuracy always greater than 90%.



Discussion

Testing the NASS See5 Method with a fractional factorial
study over a wide range of parameter settings, generally gives
excellent producer and user accuracy and acreage estimates
for the major crops.

The FSA training Is most important in improvement and can be
modified by splitting the training and reducing the categories
with the most training pixels.

The NASS See5 Method has been optimized with a method to
Include accurate minor crop estimates using adjustment of (a)
the percent FSA training, (b) the NLCD training, and (c) the
FSA categories used.

An additional extension of the NASS See5 Method was
required for winter wheat estimation. Training data at the
required early date was not available for major crops causing a
serious over estimate by the standard method. However,
extrapolation of a semi-log plot to zero FSA training gives a
winter wheat acreage result unbiased by overfitting.
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