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Abstract Using normalization, vanishing moment of biorthogonality symmetry filter and the 9/7 wavelet lift construct, a
new method is proposed for constructing lifting wavelets family whose coefficients consisted of two free variables. The lift
coefficient and the filter coefficient obtained using our method are very succinct of which the coefficients’ denominators are
the index of the two. Under the filter theory, the biorthogonality and vanishing moment is discussed. Furthermore, the
characteristic of C9/7 is compared to the well-known original irrational coefficients 9/7 wavelet filters developed by Cohen,

Daubechies and Feauvean. The software simulation result show that the new method is optimal because of the low

complexity in the computation of image coding and keeping the quality of the image after compressed.
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Tab.1 Wavelet and filter coefficients
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Tab.2 Test data of Elaine image

9/7-81 €9/7-1
H&(bpp)  PSNR(dB) W& (bpp)  PSNR(dB)
3.8198 50.1903 3.8199 50.1900
1.9974 40.1833 1.9975 40.1832
1.0580 35.8376 1.0581 35.8376
0.4879 33.1547 0.4879 33.1547
0.2472 32.0449 0.2473 32.0450
0.1244 30.7436 0.1244 30.7436
0.062 1 28.7880 0.0621 28.7880
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Tab.3 C9/7-2 wavelet
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Tab.4 C9/7-3 wavelet
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Fig.1 Certification of C9/7-3 wavelet constraint condition
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Tab.5 Test data of Elaine image

€9/12 €9/7-3 CDF9/7
WmE  PSNR B%E  PSNR W#E  PSNR
(bpp)  (dB) (bpp)  (dB) (bpp)  (dB)

3.6264 49.8572 3.5995 49.5673 3.6067 49.7557

1.9958 41.0456 1.9984 40.8836 1.9989 41.0630

0.9981 36.0990 1.0226 35.9827 0.9955 36.0764
0.4951 33.5566 0.4942 33.4204 0.4926 33.5193
0.2473 32.3264 0.2473 32.2082 0.2500 32.3430

0.1248 31.0863 0.1249 30.8621 0.1233 31.0512

0.0625 29.1987 0.0624 28.9268 0.0607 29.1107
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Fig.2 Comparison of CFD9/7 and C9/7-1



B1H Y OB ERRUER CY/7 NERRFAME 1205

04 i = B |
- N /"
‘f/"// -
- - o
4 . L
5 E o JElaine]

“laine]|
o-|C woon)|
&— [C9/7-2)[Lena)

2 3 4
53 (bpp)

E 3 CDF9/7 #1 C9/7-2 /NI HI L3S
Fig.3 Comparison of CFD9/7 and C9/7-2

504 T ; P

0~[CDF9/T)[Elaine] |
O |CDF9/7) Baboon)
| CDF9/7)Lena)
+—[C9/7-3)[Elaine]
—e—[C9/7-3)[Baboon]
4—[C9/7-3Lena] |

PSNR(dB)

3 4

454 (bpp)

B 4 CDF9/7 #1 C9/7-3 /MM LB
Fig.4 Comparison of CFD9/7 and C9/7-3

5 & it

AXEFTHAEBERRET CI/7 RIIH
NEHBARBHMBESRBEANEB BRI,
TEIEE &, BLRBEM SR 2 MRERY T
HPMURBRBEBHEAME REMBREURE
fERE, EHik it B ' b F CDF/7 MNEB R T K
BE MR, e Co/7-1 MEELREER 5/3 /MK,
HEREWE, RRE C9/7 RA/NE B M6
AL, {8 48 ¥ 88 H CDF9/7 /N B 7 i 2 — i,
Co/72/MNES CDFY/T NERBERELELERE
LB E AR C9/7-3 RYME—A,

$ % 3Tk ( References)

Cohen A, Daubechies I, Feauveau J C. Biorthogonal bases of
compactly supported wavelets [ J ]. Communication. Pure
Application. Maths, 1992, 45(1) . 485 ~560.

Daubechies I, Sweldens W. Factoring wavelet transforms into lifting
steps[ J]. Journal Fourier Annal Application, 1998, 4(3). 245 ~
267.

Admas M D, K ini F. R ible integer-to-integer wavelet
transforms for image compression: Performance evaluation and
analysis[ J]. IEEE Transactions on Image Processing, 2000, 9(6) :
1010 ~1024.

Ding Gui-guang, Guo Bao-long, Wang Yong. A kind of lifting 9-7-
tap wavelet filter for hardware implementation[ J]. Journal of Xidian
University, 2003, 30(5) : 603 ~606. [ T#/", ¥k, TH. —
METEGTABRA 97 MEBRBR]. AEBFHEKRE
248 (BRI, 2003, 30(5) ; 603 ~606. ]

Zhong Guang-jun, Cheng Li-zhi, Chen Huo-wang. A simple 9/7
wavelet filter based on lifting[ J]. Computer Engineering & Science,
2003, 25(1): 35 ~37. [9h)"F, BALE, BRKEE. ZTRA N
B R A 9T DB WP HT]. HENIESH %, 2003,
25(1):35~37.]

USC-SIPI Image Database [ EB/OL ]. http.//sipi. usc. edu/
database/index. html

Calderbank A R, Daubechies I, Sweldens W, ét al. Lossless image
compression using integer to integer wavelet transforms [ A]. In:
Procesdings of IEEE Institute Confe on Image P ing(ICIP’
97)[C], Santa Barbara, CA, USA, 1997: 51 ~60.

Li Bi-cheng, Luo Jian-shu. Wavelet Analysis and Applications[ M].
Beijing: Publishing House of Electronics Industry, 2003. 56 ~ 59.
(@B, FPEE. PEAHEEMAIM]. LR BFILHER
4, 2003: 56 ~59. ]




