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Fig.1 Normalization factors.
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Fig.2 Lifting scheme.
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CDF (1, n) sdr= di— sk

CDF(1,1): sk = sp+ di/2
CDF(I, 3): Sk = Sk — (— di-1 - 8di +
di1)/16

CDF(1,5): sk = st — (= 3dr2- 22dj-1-
128dy + 22dps 1~ 3dpe2)/256

CDF (2,n) dr = dip - (sk+
Ske1)/ 2

CDF(2,2): sk = si— (- dwr1- dip)/4

CDF(2,4): s =
19dk + 3di+1)/16

CDF(2,6): SE = Sk — (— 5d};.3+ 39dk_2—
162dk-1- 162dk+ 39dk+ 1 — Sdw 2/512

sk= (= 3dr2— 19ds-1 -

CDF (3, n) tsp= sk— di-1/3, di
= di— (9s,+ 3 /8
CDF(3,1): sp = sp— 4di/9

CDF(3,3): st = sk — (= 3di-1— 16di +
3dk+1)/36

CDF(3,5): sk = sk — (5dr2- 34di-1 -
128dk + 34dk+1— S5di+2)/288

CDF (4,n) Dosp = sk— (di1+
dr)/4, dr= dr— (sk+ skr1)
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998d-1— 998di+ 265dkr1— 35di+2)/4096

CDF(5, n) sdr= di— si/5, sk =
(15di- 1 + 5di)/24, dr = di — (155 +
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CDF(5,3): SE = Sk — (— 5d};-1— 24dk+
Sdie1)/72

CDF(5,5): sk = st— (35dp-2- 230d;-1-
768dy — 230ds+ 1— 35di+2) /2304
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$ke1)/ 6,50 = sp— (9dw 1+ 9di) /16, dy = di -
(4sp+ 4ske1)

CDF(6,2): sy = sp— (= Sdi-1— 5dix)/ 32

CDF(6,4): sp= sp— (- 35di-2— 195d;-1-
195d; + 35dk+1)/1024

CDF(6,6): s = si— (63dj-3+ 469ds2 -
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1686d;-1— 1686d; — 469d. 1— 63dw2)/8192 Raw+ WinZip
CDF( m, n) 1 m, Adobe Photoshop 5.5  Raw
n WinZip8. 0 JPEG
CDF (1, n), CDF (2, n) 2000 1.0
, CDF ,CDF (2, n) SPIHT
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CDF (4, n) , CDF (5, n), CDF (6, n)
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LLy, LH,, HL,,HH,
CDF (1, n), CDF (2 n), CDF (3,
n), CDF (4, n), CDF (5, n), CDF (6, n)
HH,
1/2,1/2,4/9, 1/8,1/18, 1/32

CDF (1, n) Huffman WinRar Raw+
WinZ ip, JPEGLS
CDF (m, n)
SPIHT
( ),
SPIHT CDF (2, n)
Microsoft Visual C+ + 5.0
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Table 2 The contrast experiment results for undistorted

compression for standard test image

CDF
1 ni, np
Table 1 Normalization factors n;, nj
m n n; ny
(1, n) 1,3,5 2 J2/2
22, n) 2,4,6 2 J2/2
3(3, n) 1,3,5 3.2/2 J2/3
4(4, n) 2,4,6 2.2 J2/4
5(5, n) 1,3,5 3.2 J2/6
6(6, n) 2,4,6 4.2 J2/8
4 RBLER RITR
SPIHT
2
( bpp)
3( 3
2 )7
H uff man
WinR ar Rar WinZip
Zip 10% ~ 30% , WinRar

WinRar2. 80beta2

Lenna Airplane Boat  Peper Baboon Bard
7.446 6.486 7.124 7.568 7.309 7.692
Huffman 7.468 6.512 7.147 7.593 7.333 7.706
WinRar 6.600 5.392 6.080 6.125 7.053 7.000
Raw+ WinZip 6.352 5.457 6.038 6.461 7.117 7.124
JPEGLS  5.501 4.806 6.206 5.000 6.412 6.206
CDK(1,1) 5.501 5.012 5.596 5.242 6.831 6.108
CDK(1,3) 5.330 4.839 5.444 4.991 6.612 5.855
CDK(1,5) 5.225 4.800 5.397 4.934 6.607 5.707
CDK(2,2) 4.486 3.967 4.610 4.128 5.718 4.941
CDK(2,4) 4.488 3.984 4.609 4.138 5.731 4.936
CDK(2,6) 4.495 3.990 4.606 4.149 5.768 4.931
Abscissa express loss-less
encoding mehtod
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7.5 o % v{gnaax; 2
7.0 \ 3 JeeeLs ¢
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60 - 7 {13 Spmhr
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Fig.3 The curve of standard test image average BPP

with loss loss compress encoding.
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Research on the application of lifting scheme in image lossless compression

XIE Cheng jun"? LIU Yan_ying?, LI Xiao_bin>, WANG Yan_jie’, ZHAO Gui jun’
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2. Changchun Insiitute of Optics, Fine Mechanics and Physics,
Chinese Academy  Sciences, Changchun 130022, China;
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Abstract: This paper studies an image lossless compression coding method based on the CDF ( m, n) invert-
ible or thogonal wavelet transform of lifting scheme and SPIHT . The experimental results show that the
CDF(m, n) transform based on lifting scheme and integer operation, is an integer_integer invertible trans
form, and that the image lossless compression performance of CDF(2,n) is better than that of Huffm an,

NinRar, Raw+ WinZip, JPEGLS. The compression rate has been improved by 62% ,47% ,44% and 32%,

respectively. Its fast operation speed makes hardw are implementation easier.

Key words: lifting scheme; image loss less compression; CDF ('m, n) invertible biorthogonal wavelet
transform; SPITHT
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