Evaluation of Final Tile Product Backscatter Tiers, AMM1

Introduction:

Twenty-five meter (25m) AMML tiles with radiometr@orrections were inverted to
retrieve sigma naught values in dBy,). Documentation of this process can be found in
the document “Evaluation of Inversion of Final THeoduct to Backscatter, AMM1”
(filename:amm1_sig0_evalr3.pdf). As lower resalntiiers derived from the 25m data
were deemed useful from noise characteristics idendize perspectives, a procedure for
degrading the®, to those tiers was developed. &%, is not a linear quantity, bilinear
resampling was not possible to apply directly @ dlataset. Data were instead converted
to power then resampled using the degrade funati@ndas imagine to a series of tiers,
half the resolution at each subsequent tier: 2%m,3.00m, 200m, 400m, 800m, 1600m,
3200m, and 6400m. The result of this averagirguentitatively the same as if the same
tiers were generated using bilinear resamplinge fidrs were then converted back to dB
in order to make the dataset internally consistent.

Procedure:
Conversion to Power

dB values ¢°%p) were converted to power using the spatial moddhnguage in Erdas
Imagine using the following two equations:
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The first equation converts the 16-bit scaled wersif dB (thus stored for space
considerations) to ratie’s,values. The second equation converts that valpewer.
Power values were stored as float double values.

Resampling

Images were resampled using the Image Degradatamnt Erdas Imagine
(Interpreter:Utilities:Degrade...), excluding theckground value of -32767. The 25m
tier was degraded to the 50m tier, the 50 to tigariGetc.

Evaluation:

Evaluation of the tiers was performed using thdyaigof global statistics, including
mean, median, and visual evaluation of histogramsdiatively homogenous areas.



Area of Interest Selection

Two areas were chosen as endmembers of backseati@pility in Antarctica. The first
was a region of relatively high backscatter (brigdgion) in the Amery Iceshelf, the
second, a region of relatively low backscatter Kdagion) in the interior of Marie Byrd
Land.

As crossing orbit boundaries could introduce batibiguities and non-
homogenous samples, both areas were chosen catefaloid orbit boundaries. Both
areas were also chosen to be of a relatively lacgie (approx. 30 km) in order to allow
useful statistic at the coarser tiers.
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Figure 1. Evaluation Regions



Histograms and Statistics
Histograms and statistics were generated from lbbgeareas at all resolutions and tiers.
As can be expected based on the literature, tedont'dark” area has a mean
value near -20dB, and the iceshelf “bright” ares aanean value near 0dB.
Also as expected, the mean value did not changeeiaveraging of the tiers, but
the standard deviation decreased. Histogramsaréisplayed for tiers above 400m, as
sample size becomes a limiting factor in the germraf meaningful histograms.

3 H 1 ” “ H ”
Bright Region Dark Region
853 BE3285 588108 30 214558 37233
4223 23914
23033 27288
i 0
A A & &
62239 B41077 586102 -3 -22.0215 137233

mean: -0.6, median: -0.6, mode: -0.5, Stddev: 1.4 mean: -21, median: -21, mode: -21, Stddev: 2.3

25m 25m
615162 -0.576445 411603 Bin Function : Linear
10238 ™ 0 211874 15331
10542
10236
3880
: 1]
i &
15162 554742 411603 r‘au i LT
mean: -0.6, median: -0.6, mode: -0.6, Stddev: 1.1 mean: -21, median: -21, mode: -21, Stddev: 1.6
50m 50m
-4.59578 1500345 256203 i
g1 —25.27E? -21.0348 -17.3403
2513 2508
1 il
FY A e e
2oy 0750213 Zobans 252767 S 473403
mean: -0.5, median: -0.5, mode: -0.5, Stddev: 0.71 mean: -21, median: -21, mode: -21, Stddev: 0.94

100m 100m



“Bright’ Region (cont.)

“Dark” Region (cont.)
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