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Lossless hyper-spectral image compression algorithm based on mixing
transform of SHIRCT, subtraction and CDF(2, 2) DWT

XIE Cheng-jun, LIU Tai-hui

(Digital Images Processing Institute, Bethua University , Jilin 132011, China)

Abstract: Integer reversible color transform (SHIRCT) and subtraction mixing transform to eliminate
spectral redundancy was presented, meanwhile 2D-CDF (2, 2) DWT was used to eliminate spatial
redundancy. This transform can be fully implemented by add and shift operations, therefore it is
convenient for hardware realization. Its redundancy elimination effect is better than that of (1D+2D)
CDF(2, 2)DWT. An improved EBCOT algorithm was applied for compression coding. Experiments
show that in lossless image compression application the effect of the proposed method is slightly better
than the effect acquired using (1D+2D)CDF(2, 2)DWT and improved EBCOT algorithm. It is much
better than JPEG-LS, WinZip, ARJ, DPCM, NMST and MST, and the method in the literature[1].
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Fig. 1 Realization process of the compression algorithm
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spectral redundancy elimination and CDF(2,2)

DWT for spatial redundancy elimination

B & 2 RT3 AT, A SO A A B TG
00 E 4 Lb B D B 1 AR b B PR, R 4 H AR AL R
H[1.5984,4. 1686 1, 17 — 4k /N B A8 46 7 58 W) AH X
AR L B 08, R A b Ak e Sl [ 1. 6577,
3.7301 ) WP RUR R AR SOl 45 T =4/
A 0 Y R 45 45

B2 10 DIEBEAERCR i GBS .21
—30),

Bop = 15/16, J5 % W1 T : 9Bands (i [
SHIRCT 75 #:) + 1Bands (i [] 3 5 28 #e) , %f
SHIRCT 284 J5 B9 3 4~ 7y Wit dk — 2 1F 33 18] ek 52
A4 WA 5 9 10 4> Bands #4745 [|] 2D-CDF
(2, 2) /NP 3R T AR e, SR )5 #E4T EBCOT J 4 G
(N

T U YA RO R OR S A RS ] DWT,
SR 25 0 R4 52 3 45 1, 50 CDF(2,2)DWT £
Bt [ 90 4%, T 10 A U Bt A 6e B 8 o AT
DWT, T A 47 6 & 00 3 A Ak 40, (0 2 7 1%
[i) 320 9 4 — K 22 Hh — ot %) B o, PR ot R
2 5575 8 1) 8 ' 15 R 0 T AN S 2 R K,
BORNZHRH DWT & BRIt 4y, iR — o 2 A
DWT ZBRik R TT4 . il LR A DWT 5 HAth A5
giamie AT, TR 2, AR B 5T R
3k (1] 8 & /0 A L (Minimum Spanning
Tree, MST Y& % | i f/ME B (Near Minimum



% 4

A AT SHIRCT fo M # A CDF(2,2)DWT 4
T e h A k% B R RE 4 ok

+ 923 -

Spanning Tree, NMST) 8 ik, X Hb He 45 52 5 45
W 1, AXFH CDF(2,2)DWT i [] X} F 4E
R R 1,47, @13 1 7] LU AR SCH sk B
U T /N A R B e /N A AR B9 A TE AT
ARG5S 130U |
% 1 Canal # Band21-Band30 & Fh 82 8Y [F 45 & %
ERERERILE
Table 1 Comparison of lossless compression results of Canal

from band21 to 30 by compression algorithms

kAR

JEgRtE PERESE R /dB PERERR S T oML/

NMST, B 4 X4 2.04 0.32 15. 69
NMST, B 2X2  2.06 0. 30 14.56
MST 2.10 0.26 12.38
AR 2.36
63 14 DPEBRGCR R (BT .24

—37)

B op=15/16, J7 % 1 F: 12Bands (3% [H]
SHIRCT 7% #) + 2Bands (3 [i] ¥ 5% 25 #), X}
SHIRCT A8 J (1) 4 A Zy Wttt — A5 1 33 ] ol 5 A
e %A 9 14 4> Bands #4725 8] 2D-CDF (2,
2) /NIRRT 4 SR JE 64T EBCOT R4 2

R T AR Bk B A ROPE AR SO H A 5 Fh
T 40 S i AT 1T S xf ., JPEG-LS J& 4
F LOCO-T A JC 458 16 4 53, 3l if b SO
R 22 B ot A R0 R A 1 22 AR 4R A8 ) 3 ik
T AR o i S 90 X 152 25 AR Y S B . WinZip &
Microsoft $& /9 25 £ 09 JC 0t W& & 46 77 .
AR]J J5 ¥k B 2 5l 1 3& Y. Huffman JoH &
i vE . DPCM 2 # AU (%) 56 F 100 /9 6 42 7% 4
S SR (1 )2 3 0 - 1 AR 4 1 O 3 T
JEAE . XL EAE L Im A R % 2,

% 2 Band24-Band37 E MM A EHREXTIRESR
Xt bb L I6 45 R
Table 2 Comparison of lossless compression results from

band 24 to 37 by compression algorithms

WREEL  E4REL MERRIRTE /B MRERIEE E AL/ %
JPEG-LS 1.571 0. 680 43,29
WinZip 1. 627 0.624 38.35
ARJ 1. 652 0.599 36. 26
DPCM 1.715 0.536 31.25
k4] 1.913 0.338 17. 67
AR 2.251

M 2 AT LA 7R ORI 9 s 46 e 22
1o T A 3 G DR DR A T AR SOOI LA A
2 R O 1 P 23 1) | 3 18] A S TC A (7 T 45
CENEVE S e

4 SEE

P T T SHIRCT A 52 IR 4 78 #e 1 3
(B TOAY R BRI R IR R X I B A 2 2
UCIE B0 B) — > %h 5 3P I 0 2% B i 1] 70 42 2L
R FF DWT, Bl I Be 502 2 Rk A S0
B A BRIE R TR Mg 4F T CDF (2, 2) /) il $2 7 A8
e, USA-JPL 4 Canal i#8 % F 15 JC 41 1K 45 52
6 45 5 e WL A SCAR Bk Y G 8 46 1 BB g 4
3D-CDF(2,2)DWT, izt 4 F JPEG-LS, WinZip,
ARJ.DPCM, 3CHk[4 1% NMST #1 MST #y 4%

STk

[ 1] XMERR. 6 R R A S L RS (D], K&
R BE KRR R S DU S W BT ST BT, 2002.

(2] B0, REAT, 2wt % 2oL KR 3D EB-

COT Fgigmfd Ak [J]. P& FREEKRZ %M A
SREBLE AR 2005,32(4) :549-554.
Xiao Jiang, Wu Cheng-ke, Li Yun-song, et al.
Compression of the multispectral image by the three-
dimensional EBCOT coding algorithm[ J]. Journal of
Xidian University (Natural Science), 2005,32(4):
549-554.

[ 3] Xie Cheng-jun, Yan Su, Xiang Yang. Property
study of integer wavelet transform lossless compres-
sion coding based on lifting scheme[ J]. SPIE,2005,
6031:1-7.

[ 4 ] Henrique M, Gary S. YCoCg-R: a color space with
RGB reversibility and low dynamic range[ R]. 1SO/
TIEC JTC1/SC29/WGI11 and ITU-T SG16 Q. 6 Doc-
ument: JVT-1014r3,Redmond,2003.

5] XVER. REZEBRBH. & T YCFHWEERE

G = TR AR R A S L), AR 2l T
Ji - 2006, 36 (4) :569-573.
Liu Shao, Sang Ai-jun, Chen He-xin, et al. 3D ma-
trix transform compression coding of color image
based on YC submatrix[ J|. Journal of Jilin Univer-
sity( Engineering and Technology Edition), 2006, 36
(4) :569-573.

6] TEEE. AL, RSN, & BT HRA /DA

B R4 gaid i) VLS 92T ], SR %% T
AR, 2007,37(3) :675-680.
Ding Yuan-yuan,Si Yu-juan,lLang Liu-qi,et al. VL-
SI implementation of image compression coding
based on lifting wavelet transform[J]. Journal of Ji-
lin University ( Engineering and Technology Edi-
tion) ,2007,37(3) :675-680.



