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A remote-sensing image coding algorithm based
on significant coefficients lifting

DENG Jia-xian
(Information College of Hainan University ., Haikou 570228, China)

Abstract; MSE (Minimum Mean Square Error) is widely used as the criteria in image coding algorithm
for providing much detail and important information of small target. In order to remain more detail in-
formation, an algorithm was proposed for determining the significant coefficients and the lifting value.
The final coding bit-plane can be estimated by the entropy estimation of the DWT coefficients, and al-
so the significant coefficients can be defined and the lifting value can be determined. The difference be-
tween proposed algorithm and ROI (Region-of-Interest) is that the definition of significant coefficients
and the lifting value can be obtained from the coding image and the given coding rate so that the algo-
rithm can be regard as the generality of ROI coding algorithm, but more flexible. The experimental
results show that the small targets in remote-sensing images can be saved validly, while the detail in-
formation in reconstructed image are lost a little.
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Fig.1 Models for entropy estimation
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Tab. 2 Comprason between entropy estimation and output rate
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Tab. 2 Comparison of reconstruced image quality between

SPIHT and proposed algorithm in the paper

" (EES N 3% 0.5
SPIHT % A3k SPIHT 8k A3 ik
Field 33.01 32,72 29. 60 29. 45
Gkraw 33.96 33.63 30. 52 30. 42
Bridge 29.70 29. 45 25.98 25.72
Bandl 32.55 32.50 30. 45 30. 28




4 5 101 X 5% 516 « T B B AR R T A S PR A 915

UL
() Ji 1 7 R (e) Jofk 4 SPIHT Hik
(a)Original image (e) Result of listless SPTHT

(b) JefEF SPIHT 51k (DA%
(b) Result of listless SPTHT () Result of algorithm of the paper
P 3 JoHEFR SPIHT 531 54« SO v 8 gt PR L B
Fig. 3 Reconstructed quality comparison between
listless SPIHT and proposed algorithm in
the paper

R4 32 J% e 0 g B ) A o AR R T — R
B TETE S 1 ] LA O TR R X3 2 )
LY AR T RS AR b TR X
A TR AN . D T R R R AR T
M JEE o AR /0 I8 3R O DG PR 5 (R R L R T
— PG 0 TR DT S AT RS 52 B g A
A Z 0 22 FEAE 0. 1 bpp., BT LA AT LAAR 48 4 £
THEPROE B A PR D 9 A A Y L 4P T
AR W AR TR A T KSR . AR LSRR b R
T — Bl 2R R B E DTk LU AR B 2
BB/ B AR B

ARTEIEANTT ZAE BRI AR 2 O X 8. &

(A7 1%

(¢) Result of algorithm of the paper

(D Ja 7% - .
(d)Original image TR T e J3E o AN A 42 i 9 2, HLER T BT 5 Y

AR TR B E S R B TR AR A B
SEIK . feJi L SPTHT Oy i of A 595 25T R 40
7 B0 55 R R WA B 1 T DUAT A B g I o



916 2 K TR -

ANHFRRER AN 3 s . mEE RGBSR R ERET Y.
B R U 0.05~0. 3dB. BT LA S 1258 43 0 18

S & k-

(1] Z&2 . 28K £.%. AT ke T 2# T 28K RS %[J]. A% FHR, 2000,26(6):691-695.
LIY S, WUCK, CHENJ, etal. Spectral satellite image compression based on wavelet transform[J]. Acta Opti-
ca Sinica, 2000, 20(6) :691-695. (in Chinese)

[2] CHRISTOPOULOS C, ASKELOF J,LARSSON M. Efficient methods for encoding regions of interest in the up-
coming JPEG2000 still image coding standard[J]. IEEE Signal Processing Letters, 2000,7(9) :247-249.

[3] CHRISTOPOULOS C. JPEG2000 wverification model 8.0 (Technical description)[M]. MedialLab, Ericsson Re-
search, Sweden, July 31, 2000.

(4] HZE . ZRA,Fxh HETEMGEHN R X EGRNRHEEED] &4e FARKXFFR,2002,2903):
343-346.
CHEN J, WU C K, LIY S. Embedded coding of images with regions of interest based on zerotree[ J]. Journalof
Xi’an University » 2002,22(3) :343-346. (in Chinese)

(6] XFEL, XA B . SETREERREAN T 20 EGELLT]. A5 Fk, 2004,24(3):299-303.
DENG J X, WU C K, CHEN J. Multi-spectral image compression based on rate 2D istortion slope lifting[J]. Acta
Optica Sinica, 2004, 24(3):299-303. (in Chinese)

(6] AR, XA £, F. YRR BB XML &% 1458 FHAR, 2003,25(12);
1532-1535.
DENG ] X, WU C K, CHEN ], et al. Region-of-interest coding based on twice optimiazed trucations of rate-disto-
ration slopes[J]. Systems Engineering And Electronics, 2003,25(12); 1532-1535. (in Chinese)

(7] Zmsk,v&B, 2Eh TR TIEMWBBUNNEE DSP ERSEB[I]. k5 4% T4, 2004,12(2): 185-189.
WANG L R, SHEN X G,WANG Y J. Implementation of integer wavelet transform based on lifting scheme on DSP
[J]. Optics and Precision Engineering , 2004,12(2); 185-189. (in Chinese)

(8] xitr,ZM3, 58 . F. BI/NEEBA G EL PR AT A% #% 242, 2005,13(Supp) : 201-205.
L IU H.ZHAT L P,.GAO Y.et al. Lifting wavelet transform and its application in image compression[ J]. Optics
and Precision Engineering , 2005,13(Supp) : 201-205. (in Chinese)

[9] CHEN]J,LIY S.WU CH K. A listless minimum zerotree coding algorithm for wavelet image compression[ J]. Chi-
nese Journal of Electronics,2001,10(2) :200-203.

EEE I BRI (1964 —), 5 1 82  WF 57 180 O R 40 0 A 36 15 5 A0 B . E-mail:jxiandeng@126. com



