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Abstract This paper presents a new SAR raw data compression algorithm named Normalized Adaptive Predictive
Vector Quantization (NAPVQ). The normalized SAR raw data are firstly processed with vector linear predictor, and then
the error vectors are compressed with vector quantizer. Regarded as an extension of the differential pulse code modulation
in the vector quantization, the NAPVQ achieves a better performance gain than the Block Adaptive Vector Quantization
(BAVQ) and the Normalized Predictive Adaptive Quantization (NPAQ). With the analyses of algorithm complexity, the
proposed algorithm shows a good performance/complexity trade-off and accommodates the requirement in engineering

applications.
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Fig.1 Block scheme of the predictive vector quantizer
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Tab.l Image quality analysis of data 1 using 4 compression algorithms
- Lok SNR (dB) SDNR SHE(m) PSLR ISLR
(LR (dB) FEW Tiir (dB) (dB)
RIE4 8.00 - - 3.06 3.44 17.53 11.52
BAQ 2.00 9.31 12.46 3.06 3.44 17.32 11.61
NPAQ 2.00 10.35 13.72 3.06 344 17.41 11.43
BAVQ 2.00 11.29 14.63 3.06 344 17.52 11.52
NAPYQ (JT3%) 2.00 12.17 15.32 3.06 3.44 17.41 11.48
NAPAQ (LH1EF) 2.00 12.41 15.58 3.06 344 17.34 11.47
£2 4 WEGIEEGNE 2 HIEEANER
Tab.2 Image quality analysis of data 2 using 4 compression algorithms
" 24 53 SNR (@B) SDNR (dB) SHE(m) PSLR ISLR
(LR R E Tt (dB) (dB)
* H4H 8.00 - - 1.00 1.00 13.41 8.90
BAQ 2.00 9.60 12.92 1.00 1.00 13.51 8.83
NPAQ 2.00 10.78 13.99 1.00 1.00 13.24 8.92
BAVQ 2.00 11.52 14.70 1.00 1.00 13.22 8.58
NAPVQ (FF¥f) 2.00 12.21 1523 1.00 1.00 13.44 8.48
NAPAQ (F:HI3F) 2.00 12.25 1537 1.00 1.00 13.44 837
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Fig.2 Images of data 1 obtained from different compression algorithms
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Fig.3 Images of data 2 obtained from different compression algorithms
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Tab.3 Hardware requirements and computational complexity

of 4 compression algorithms

o b2 2l MERRLEH R
RAM ROM (BHERBIRH)
BAQ 2XN XN 4428
NPAQ 2XN XN 4428 4 2(p+1)
BAVQ 2xN xN LR 2x Lo
NAPVQ 2XN, xN 2t 2x L2+

NAPVQ B FHEFH ROM &5 H. MEENEHERE
*KE,BAQ BT EMEH RSN HIRYURIT H— Bk,
NPAQ Hik7E BAQ HiZMiEsl Lioin T br B HUM A# 1k,
BAVQ BiEIN T H R BN, NAPVQ Hi%7E BAVQ B
EEL BRI T REBETRERE. BRI, NAPVQ Hik
N BAVQ HLIEHBRAH Y.
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