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SAR Image Enhancement Using M ultiscale Products for Targets D etection
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2. Institute of E lectronics Chinese Acadeny of Sciences Beijing 100080, China)

Abstract  Since the heat noise of Synthetic Aperture Radar (SAR) inaging system and sea clutter severely
affect the perfomance of autamatic targets detection in SAR images removing noise and hanogenizing sea
clutter in SAR images to mprove performance of targets detection is a challenge for researchers Considering the
noise power exists snall scale and the boundaries of target signal exist cross scale in SAR mages we propose a
novel scheme which enhances signal and removes noise based on multiscale products method to detect ship
targets The algoritm applies wavelet transform to SAR image and enhances ship signal and hanogenizes
background clutter of SAR images in wavelet danain usingmultiscale products And then detects ship targets in
enhanced SAR mages ERS SAR images are used to test our detection algoritm. The sinulating results show
that the new detector improves detection performance when it is to canpare the two parameter constant false
alam detector and the detection algoritim based on K distribution

To estinate the efficacy of our enhancement algoritim, we campute canputation canplexity of the
algoritim and a popular enhancenent algoritim which is based on wavelet soft threshold. It shows that our
algoritm is easier to inplement using hardware The two enhanceament algoritims are applied to SAR image
ship targets detection. The detected results show that the detection performance of our algoritm is better than
the later
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(a) The original signa}l (b) One tme wavelet transfom product

Signal and the MP enhanced results

(o) Three times wavelet transform product (d) The MP enhanced results
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(2 ERS 2 SAR image The number of visual ships is &
(b) The detected results of wo parameter CFAR algoritim. The numbers of detected real ship and false alam are 8 and 3, respectively
() The detected results of K distribution algoritim. The numbers of detected real ship and false alam are 8 and 1, respectively

(d) The detected results of new algoritm. The numbers of detected real ship and false alam are 8 and 0, respectively
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(2 ERS 2 SAR image The number of visual ships is &

(b) The detected results of reference [10].

(00 The detected results of new algorithm. The numbers of detected real ship and false alam are 10 and 21,
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