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SAR Raw Data Compression Using Wavelet Packet Transform

Hu Xiao-xin  Wang Yan-fei
(Institute of Electronics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract The advantages of wavelet packet transform and Trellis-Coded Quantization (TCQ) are introduced and
compression algorithm for SAR raw data based on wavelet packet transform and TCQ is given. Compression performance
of the algorithm on simulated and real raw data analysis is presented and compared with other techniques by different
quality parameters, which shows that the algorithm is suit for compression of SAR raw data.
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Fig.1 SAR raw data compression algorithm
based on wavelet packet and TCQ
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(H:high-pass, L:low-pass)

R0 UL /N AR T SAR TR AR B 4 (K 1F
i, BUBRL SAR JRUAKR T 2 )2 584 DA /N AR R, 4y
Wi R B TG E, W3R 1 PR, HRATIL, 551
fedt B AE LL A LH J7 1 I, T LH F1 HH 77 [ g ik
B, (LLLL), (LLHL), (LH,LH)YFI(LH,HH)IX 4 T
B SR RN 2 —, e S g E
50%. [Alth LL A LH T3 B REOH T5 -5 EAZ mAR K. B
T(LLHH), (LH,LL)FI(HH,HH) 5 LAk, Hofl 7217 3l
#BALAN o LL AN LH J7 ) B U7 ZE T HL F0 HH J7 [ 74 (1
J7 75, H(LL,LL)AT(LH,LH) ¥ 1) 77 25 F fig & s - HoAb 7
o fEHL 7 F, ANEARBIIK A AR FERE
ASEME, o LH J7 ) b A B AR SR AT AR S

LTSN RGO RE B i, HE— BTN
TR REAE N K AL AT G 46 2 o B AL LR S . O T i
KATRER & LA gm i 3 06, $RmfE ML, MR A
B, ML LR R . AR SO HE 0 3 W U

R = I§+%Iog2 o’ —%iaio]z 3

i=1
SR R ST RILAER, of W AT, K
BFAHH, o D THHA TR Yo, =1
i=1

WA RN HR, & T RIS
FULHE, T SAR BUAEUIA S IS SEOU M
FHCKSURREIORHE . [0 SAR MO Mg, &
FAHR P R AR TR LA DA SR
N4 5 CTC QB A A

TCQE HUngerboeck# H 1) 4 #% 4a i 1 1 (TCM),
Marcelin 4™ 5 - FE 4440 10— L0 % R
e ERIFTAABE £ 2 I HICHE 50 28T LABERLK
MR BB AOTERE, 1SRRI R AL ABRED
FIAFAS R LR, PO RSB R S, o]
A S AT 0T o 7 AT 45 S 6 B
W TS 0 4 WA K S e
P R RSN, TS HAF 1R



1478 BT 5 F B %# %28 %
£1 MEETHRASMATHEE (D40 AERSHR)
Tab.1 Statistical properties of wavelet packet coefficient
. o o . K S o

it ISNE] e/ ME ¥ Y7 2% R LR ()

LLLL | 151.89 | —142.98 | 047 48.09 0.4113 0.0928 22.44

LLHL | 89.20 — 8347 0.95 27.85 -0.2617 0.1472 752

LLLH | 12171 | —14326 | 083 36.44 —0.2143 —0.0143 12.88

LL,HH 70.89 —84.21 —1.28 25.91 0.1388 0.0580 6.51

HL,LL 27.33 —31.25 —0.05 8.53 -0.3142 0.0202 0.71

HL,HL 47.01 —50.99 -112 17.33 0.2695 0.0253 291

HL,LH 45.89 —37.13 —0.26 7.81 -0.2865 —0.0113 0.59

HL,HH 50.43 —51.32 0.26 16.78 0.2934 0.0063 2.72

LH,LL 83.02 —-8883 | —226 | 2475 0.0866 -0.5020 5.94

LHHL | 6953 —6465 | —001 | 21.16 -0.1365 -0.3810 4.34

LH,LH 116.17 —192.63 0.13 42.05 0.1057 —0.1202 17.15

LHHH | 9058 —9127 | —003 | 31.39 -0.1112 —0.1040 9.55

HHLL | 2098 —2476 | —0.10 6.59 -0.1264 —0.2927 0.42

HH,HL 42,57 —41.42 0.10 13.43 0.3176 —0.3323 1.75

HHLH | 3113 —35.28 0.10 8.79 -0.1784 —0.0913 0.75

HH,HH 65.93 — 78.46 0.79 19.75 -0.3531 —0.0986 3.78
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Fig.3 (a) TCQsets (b) 4-state TCQ trellis with subset labeling
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Tab.2 Performance comparison of data compression algorithms for SAR raw data

R (bit/sample) 2.00 1.75 1.50 1.25 1.00

CR 4.00 457 533 6.40 8.00

VQ 9.140 7.852 6.535 5.263 4,603

SNR(dB) BAVQ 9.391 8.214 7.007 5.756 5.059
WPT-TCQ 11.452 10.470 9.125 7.485 6.066
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Fig.5 SAR image of raw data and decompressed data
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