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A Wavelet-Based Algorithm for SAR Raw Data Compression
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Abstract In this paper, a technique for compressing Synthetic Aperture Radar(SAR) raw data using block lifting
wavelet transform is considered. Due to the statistical properties of SAR signal, a proper subband bit allocation strategy is
presented. At high bit rates and low bit rates, the uniform and non-uniform Lloyd-Max quantizer optimized for Gaussian
statistics is respectively used to quantize the wavelet coefficients in order to get the optimum quantization gain. The
performances achieved in terms of bit rate reduction and certain quality parameters have been evaluated. These show an
increased performance in this method with respect to conventional methods.
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Tab.l SAR raw data compression results for LWT-MQ algorithm

rate (b/s) SNR(dB) PSNR(dB) K NMSE ERMS MPE

3.0 16.0031 32.5068 0.9582 0.0251 3.0093 0.1583

2.5 13.3943 29.8980 0.9346 0.0458 4.0635 0.2179

2.0 10.8803 27.3840 0.8995 0.0819 5.4276 0.2851

15 8.2903 24.7940 0.8367 0.1482 7.3131 0.3653

1.0 6.0513 22.5550 0.7583 0.2482 9.4636 0.4487
%2 BAVQ [E4E SAR ESLRIAHIELER

Tab.2 SAR raw data compression results for BAVQ algorithm

rate(b/s) SNR(dB) PSNR(dB) K NMSE ERMS MPE
2.0 9.422 26.3517 0.8666 0.1142 6.195 0.2839
15 6.991 22.8132 0.7841 0.1999 8.196 0.3658
1.0 4.970 20.8348 0.6590 0.3180 10.343 0.4571
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Tab.3 SAR raw data compression results for BAQ algorithm

rate(b/s) SNR(dB) PSNR(dB) K NMSE ERMS MPE
3.0 14.5586 31.0623 0.9617 0.0350 3.5538 0.1675
2.0 9.2159 25.7196 0.8796 0.1198 6.5739 0.2942
1.0 4.2683 20.7720 0.6337 0.3743 11.6199 0.4593
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