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SAR IMAGE COMPRESSION BASED ON LIFTING
DIRECTIONLET TRANSFORM

BAI Jing, WU Jia-Ji, WANG Lei, JIAO Li-Cheng
(Key Laboratory of Intelligent Perception and Image Understanding of Ministry of Education of China, Institute of
Intelligent Information Processing, Xidian University, Xi’an 710071, China)

Abstract: A novel SAR image compression algorithm was presented by using lifting directionlet transform( LDT). The lift-
ing directionlet scheme and improved quad-tree segmentation were proposed to obtain the optimal pair of transform direc-
tions, which could capture the image features efficiently. To enhance the coder performance, multi-directional anisotropy
hierarchical zerotree was designed, which was suitable to the distribution characteristic of LDT coefficients. Experimental

results of real SAR images show that the proposed compression algorithm outperforms the wavelei-based SPIHT and

JPEG2000 both in terms of evaluation metric as well as visual quality, especially at the low-bitrate.
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Table 1 Comparison of coding performance of different
methods
bpp
SA
R E® ik 0.125 0.25 0.5 1

/NEESPIHT  20.25  21.91  24.17  27.90
JPEG2000  20.27 22.04 24.36 28.01
LDT-SPIHT  20.53 ~ 22.24 24.59 28.39
/N SPIHT  20.10  21.44 23,28  26.30
JPEG2000  19.96 21.42 23.26 26.38
LDT-SPIHT 20.20 21.54 23.39  26.53
/N SPIHT  24.96  27.68  31.01 35.49
JPEG2000 24.83 27.81 31.18 36.00
LDT-SPIHT 25.28 28.05 31.51 36.16
/N SPIHT  22.40  23.53  25.38 28.48
JPEG2000  22.32 23.52 25.48 28.53
LDT-SPIHT 22.45 23.66 25.54 28.73
/N SPIHT  24.68  25.72  27.34  30.01
JPEG2000 24.60 25.72 27.34 30.08
LDT-SPIHT 24.80 25.84 27.54 30.23
/N SPIHT  22.23  23.24  24.78  27.32
Isleta JPEG2000  22.20 23.22 24.84 27.34
LDT-SPIHT 22.34 23,36 24.87 27.51

Washington,
D. C

Pentagon

Capitol

Four Hills

' Twin lakes

F2 FEMERREAEREEER 0.125bpp THT S thisE
Table 2 Bits for coding direction information at 0. 125bpp
SAR {8 Washington, D. C  Pentagon Capitol Four Hills Twin lakes Isleta
B2 615 732 659 614 5719 640
0. 125bpp 0.019 0.022 0.020 0.019 0.018  0.020
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& 4 0.125 bpp T Pentagont SAR EMRI4RTT¥T L (a) #1355 — (b)/NE SPIHT (¢)JPEG2000 (d) LDT-SPIHT
(e) 48— () /N SPIHT (g)JPEG2000 (h) LDT-SPIHT
- Fig.4 Portions of decoded Pentagont SAR image at 0. 125 bpp (a)portion 1 (b)wavelet-based SPIHT (¢)JPEG2000
(d) LDT-SPIHT () portion 2 (f)wavelet-based SPIHT (g)JPEG2000 ( h)LDT-SPIHT
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H7 AR A R R T4 R B /). BPE T SPIHT
SRS EE , K2 N RSN T 2607 [ 4% T St 425
1. BT L8 SAR EUR M RS SR, A SUR I
iy LDT-SPIHT B3I A T E LM 15 B, BEE K
MAEBIRE RN G S5 B, B R % T SAR
& 97 FASAE. 15 SPIHT K JPEG2000 BLEARL, 4
SCE A R EU R P BRSSO SR A 1R
16 AR T RS EANEE B , Ry i J X4 G SAR
EUR KRS S S AR R, '
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