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Despeckling and Classification of High Resolution SAR Imagery

Sang-Hoon Lee !

Department of Industrial Engineering, KyungWon University, SeongNam, Korea

Abstract : Lee(2009) proposed the boundary-adaptive despeckling method using a Bayesian model
which is based on the lognormal distribution for image intensity and a Markov random field(MRF) for
image texture. This method employs the Point-Jacobian iteration to obtain a maximum a
posteriori(MAP) estimate of despeckled imagery. The boundary-adaptive algorithm is designed to use
less information from more distant neighbors as the pixel is closer to boundary. It can reduce the
possibility to involve the pixel values of adjacent region with different characteristics. The boundary-
adaptive scheme was comprehensively evaluated using simulation data and the effectiveness of
boundary adaption was proved in Lee(2009). This study, as an extension of Lee(2009), has suggested a
modified iteration algorithm of MAP estimation to enhance computational efficiency and to combine
classification. The experiment of simulation data shows that the boundary-adaption results in yielding
clear boundary as well as reducing error in classification. The boundary-adaptive schieme has also been
applied to high resolution Terra-SAR data acquired from the west coast of Youngjong-do, and the
results imply that it can improve analytical accuracy in SAR application.
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Fig. 1. 6 clique types of neighborhood system of 2nd order.
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Fig. 2. Simulation image generated from Pattern A of 2
classes with mean intensities of 500 and 1000, and
histograms of data distribution.
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Fig. 3. Simulation images generated from
Pattern B (top) and Pattern C (bottom).
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Table 1. Classification Errors in Percent

Scheme |Window Size{ Pattern A | Pattern B | Pattern C

Non-despeckling 2668% | 5293% 51.0%
3 241% 642% 5.94%
Non-
5 321% 4.14% 4.11%
boundary
Adaption 7 414% | 446% | 451%
9 509% 5.25% 5.28%
3 1.69% 5.30% 4.99%
Boundary 5 1.84% 3.36% 348%
Adaption 7 2.13% 3.60% 3.83%
9 247% 422% 4.60%

Table 2. Reduction of Classification Error in Percent by Boundary

Adaption
Window Size | Pattern A Pattern B Pattern C
3 70.15% 82.52% 84.06%
5 57.33% 81.20% 84.64%
7 51.35% 80.71% 84.90%
9 48.54% 80.26% 87.07%
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Fig. 5. Results of despeckling(left) and classification{right) of
Patterm A simulation image using BAPJIMAP of clique
- windows of 3rd order(top) and 9th order(bottom).

Fig. 4. Results of despeckling(left) and classification(right) of
Pattern A simulation image using non-boundary
adaption PJMAP of clique windows of 3rd order (top)
and Sth order {bottomn).

- g . L Fig. 7. Terra-SAR amplitude image observed from west coast
Fig. 8. Classification results of simulation images generated of Youngjong-do, Korea on October 23, 2008
from Patterns B(top) and C(bottom) simulation images ’ ' )
using BAPJIMAP of clique windows of 5th order (top)
and 9th &rder (bottom).
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< 3ttt o] ApRof tigt B4 & FBAL Aot Hig) ojuf AIZFR O B A YA 5 oA HFAH o
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(7th order clique window) (9th order clique window)
Fig. 8. BAPJIMAP despeckling results of Terra-SAR image of
Youngjong-do.

Fig. 10. Configuration of coast line using binary classification
of (from left} non-despeckled data, BAPJIMAP data of
3rd order and 9th order.

daro]l AAE 4= Qlet agu 28 At
VFJ BAPJIMAP®| j3jA & o] 3

HF7} o] o] At} Fig, 102 Fig. 9
Eﬂéﬂ%ﬁ%ld oz st ioby N4e 2
o] 2T Fig. 111 oA Google
mape]l &J3l A5 Fig. 10 A9 R F3t G4
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(7th order clique wmdow) (9th dér cliqe window) ‘
Fig. 9. BAPJIMAP classification results of Terra-SAR image of
Youngjong-do.

Fig. 11. Sateliite image provided by
Google MAP for Fig. 9's region.
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speckle2 AAE 913t BAPJIMAPS] A4t 84S
SAMA 713 speckleS A7 dlHA ERE £S5l
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