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W OE. BH B ERS & SAR(synthetic aperture radar) ATR (automatic target recognition ) H 1) ¥ i [ 85, 52
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Bili I, 1) P R R4 LR I 35 5080 A & MSTAR ( moving and stationary target acquisition and recognition) T4t £
HEAT T A TIOR FR A A I 2 56 , S0 45 3R WY, AR S 1 T DAAR g b 0 AL S P v A7 A 1) B AR U A, 9
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The application of matched filter in detecting single

scattering parts of SAR targets

Ding Boyuan, Wen Gongjian, Zhong Jinrong, Ma Conghui
Science and Technology on Automatic Target Recognition Laboratory, National University of Defense Technology, Changsha 410073, China

Abstract; Objective Part absence is a difficult problem in Synthetic Aperture Radar (SAR) Automatic Target Recogni-
tion. However, such problem can be resolved to some extent by detecting the single scattering part of the target in the
measured SAR data. Method This study proposes a matched filter-based approach to detect single scattering part on the
basis of the part-level 3-D scattering model of the target; this approach can well predict the scattering properties of the
whole target and the single scattering part comprising the target. The following steps are used in applying the matched fil-
ter approach in detecting single scattering part; First, a matched filter is built according to the image of the single scat-
tering part predicted by the scattering model. Second, the matched filter slides in the 3-D parameter domain detects the
best position of the scattering part that is appropriate for the measured SAR image and determines the maximum correla-
tion coefficientto enhance detection precision. Moreover, in terms of the imprecision of azimuth estimation, the premi-

umposition is explored in the neighborhood to obtain the best result. According to the intensity of all visible scattering
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parts under the present position, the strongest to the weakest parts are detected sequentially. The interference from the

neighboring scattering part disturbs the detection of the present scattering part. The CLEAN algorithm is employed to

overcome this problem and to eliminate the interference of the other scattering parts. Result A part-level 3-D scattering

model of a simple tank is used in this study. Experiments are conducted on the basis of electromagnetically simulated da-

ta, dark-room measured data of the simple tank, and MSTAR ( moving and stationary target acquisition and recognition )

data, which are used as interference. Results demonstrate that the proposed method can detect existing scattering parts in

the measured image, as well as find the absent parts. In addition, interfering data can be excluded from the experi-

ments. Conclusion This study proposes a single scattering part detection method for SAR target. Experiment results con-

firm the efficiency of the method.

Key words: scattering part; part-based scattering model ; detection; matched filter; 3-D sliding; CLEAN
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Fig. 3 The images of visible scattering parts under present posture
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= Table 2 The detection result of simulated
= electromagnetic data
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Table 1 The detection result of simulated 10 NG RSN 0. 60
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Fig. 6 The image by dark-room data
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=i Table 5 The detection result of MSTAR interfering image
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