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An improved block adaptive quantization algorithm based on
adaptive bit-allocation for SAR raw data compression

PAN Zhigang, WANG Xiaolong, LI Zhiyong
(Institute of Electronics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract In this study, the variable bit rate BAQ algorithm is proposed based on adaptive rate
allocation among blocks of SAR raw data. Compared with FDBAQ and SA-BAQ, the proposed rate
selection scheme is completely automatic, without the optimization process using priori data.
Compared with the traditional BAQ algorithm, the proposed method evidently improves signal-to-
noise ratio (SNR) and decreases the phase error of SAR image at the expense of only slight increase
of complexity. Besides, the new method realizes fraction bit rate, which increases the flexibility of
the compression application for SAR raw data.
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Fig.1 Block diagram of the proposed compression algorithm
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Fig.2 Flow chart of the mean bit rate control algorithm
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Table 1 Compression performance in SAR raw data domain

. . - 1. 0 bpp 1.5 bpp 2.0 bpp 2.5 bpp 3.0 bpp

AR RS T BAQ ABAQ BAQ  ABAO BAQ  ABAQ  BAQ  ABAQ  BAQ
Datal SNR(1) — 4.22 8.39 — 10. 55 9.14 13.11 — 15. 61 14.34
SNR(Q) — 4.21 8.26 — 10. 44 9.15 13.02 — 15.57 14. 38

MPE — 0.411 0.353 — 0.323 0. 346 0. 286 — 0.257 0.247
Data2 SNR(1I) — 4.26 8. 84 — 10. 98 9.20 13.49 — 16.03 14.43
SNR(Q) — 4.25 8. 68 — 10. 88 9.14 13.42 — 16. 05 14. 41

MPE — 0.411 0. 347 — 0.317 0.342 0.281 — 0.252 0.243

2 SAR BEgEIEMER

Table 2 Compression performance in SAR image domain

i - 1.0b 1.5h 2.0b 2.5h 3.0b
FREGE R A-BAQ ppBAQ A-BAQ pIi?»AQ A-BAQ ppBAQ A-BAQ ppBAQ A-BAQ ppBAQ
Datal SNR — 9.52  15.72 — 19.28  16.22  21.65 — 24.98 22.05
PSNR — 54.00  60.20 — 63.77  60.70  66.14 — 69.47 66.53
MPE — 1.091  0.745  — 0.535  0.678  0.426  — 0.302 0.397
Data2 SNR — 7.80 14. 68 — 18.16  14.59  20.45 — 23.79 20. 36
PSNR — 49.02  55.71 — 59.18  55.61  61.47 — 64.82 61.38

MPE — 1. 145 0.762 — 0. 557 0.723 0. 441 — 0.314 0. 426
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Fig.3 Imaging results for SAR raw data and decompression data
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