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Characteristics of speckle statistics in high-resolution

Synthetic Aperture Radar Images

Yuichi Morikawa' + Toshiaki Kozu® + Toyoshi Shimomai’

Abstract: This letter deals with statistical analysis of speckle characteristics of a high-

resolution synthetic aperture radar (Pi-SAR) images over Lake Nakaumi, Shimane and Tottori

Prefectures. This method is based on the contrast between the observed normalized moment that

is estimated by Pi-SAR data and the expected normalized moment that is assumed to follow the

gamma distribution. A contrast index images obtained from these normalized moments show

some significant features; the effective number of looks in Pi-SAR data is slightly less than the

apparent number of looks, and the area including a man-made object is more emphasized in the

index image than the original Pi-SAR image. In summary, it is suggested that this method enables

us to distinguish various targets such as ground, water surface, and man-made objects.
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Table 1 Major parameters and performance of Pi-SAR

system.
X-band SAR L-band SAR
Frequency 9.55 GHz 1.27 GHz
Transmit peak power 63kW 3.0kW
Transmit bandwidth 100 MHz 50 MHz
Incidence angle 10~75 deg. (Variable) 20~60 deg. (Fixed)
Polarization HHHV/VH/VV HHHV/VH/VV
Spatial resolution 1.5mx1.5m 3.0mx3.0m
(4-look Proessing)
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Fig. 1 Observation areas by Pi-SAR and aircraft flight

direction.
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Fig. 2 SAR Images of eastern Nakaumi observed on Nov. 10, 2001.
(a)~(c) : L-band, polarization : HH, HV, VV. (d)~(f) : X-band, polarization : HH, HV, VV. Brightness is proportional to

received intensity [ .
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Fig. 3 Index Mf images for orders n=2 to 6 that are based on Fig. 2(a)(L-band, HH). Brightness is inversely

H

proportional to index M.
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Fig. 4 Index M f images that are based on SAR Images of eastern Nakaumi observed on November 10, 2001.
(a)~(c) : L-band, Polarization : HH, HV, VV. (d)~(f) : X-band, Polarization : HH, HV, VV.Brightness is inversely
proportional to index M f.
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Fig. 5 Areas where M f is within different ranges of Ry
corresponding to Fig.4(a).
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Fig. 6 Examples of signature area that have common
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characteristics in SAR image (Fig. 2(a)) and in Mf
image (Fig. 3(a)), shown by [ ] .

(a) SAR image (Fig. 2(a)).

(b) Index M image (Fig. 3(a)).

(c) 3D-plot of sigunature area of SAR image (Fig. 2(a)).
(d) 3D-plot of sigunature area of Index M f image (Fig.
3(a)).

(c)~(d) : Vertical scale is the ratio of maximum to

minimum value within each image.
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