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The Application of V-system in the Digital Image Denoising

OU Mei-fang, SONG Rui-xia

(College of Sciences, North China University of Technology, Beijing 100041 )
Abstract Wavelet transform is a powerful method in image denoising, and it is of great significance to select an
appropriate kind of wavelet transform. V-system of degree k is a class of complete orthogonal function system on L,[0,1],
which is composed of sub-function of degree k, with the characteristics of the multi-resolution of multi-wavelet.
Particularly, its basic function contains both continuous and discontinuous functions, which makes it different from classic
orthogonal function system. In this article, a new kind of orthogonal discrete transform called DVT is proposed, and the
application of DVT in image denoising is studied. The comparisons of the DVT with wavelet transform in image denoising
are given. Using PSNR as evaluation criteria and using MATLAB processing to carry out a lot of experiments, the

comparison results indicate that the linear DVT has obvious advantages in the denoising of Gaussian noise, salt & pepper
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noise and speckle noise.
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Tab.1 The comparison of denoising on the image of Lena
Gaussian salt & pepper speckle
R REN HEo, HEo, LIak: s IR e 2 ) = Ti 2%
J7# 0. 01 J524 0. 06 0. 05 0.09 0.04 0.08
VM (AT %)
20.595 6 20.349 9 20.487 7 19. 880 7 23. 546 21.214 9
(8 x8 7rdh)
VI B (A ST )
20.490 4 20.310 2 20.346 5 19.851 17 23.460 8 21.099 5
(16 x 16 43#t)
Vg (AR 30T7 )
20.508 1 20.296 2 20.260 4 19.816 3 23.374 21.047 1
(32 x32 43 4k)
VO (A ST )
20.492 3 20.313 0 20.094 0 19. 809 8 23.314 3 21.040 2
(64 x 64 43 4k)
(R LIES S
20.476 6 20.291 6 19.991 4 19.807 3 23.327 8 21.0253
(256 x 256 43 Hk)
SN I (dbd ) 19.903 1 19.590 1 17.565 2 17.851 7 21.785 1 19.247 7
JINI T W (symd ) 19.705 8 19. 602 0 17.054 2 17.712 3 21.786 2 19.252 0
&2 peppers E{REHME L R (PSNR) LL &
Tab.2 The comparison of denoising on the image of peppers
Gaussian salt & pepper speckle
e RN ¥Eo, ¥Eo, LAk I i 2 T3 2 T5 2%
J#0.01 F2£0.06 0. 05 0.09 0.04 0.08
VM (A SCT5 %)
20.556 8 20.530 9 19.598 8 17.952 9 20.468 8 18.941 9
(8 x8 43H)
VI MR (A SCTT )
20.513 9 20.491 9 19.425 7 17.891 5 20.407 0 18.870 2
(16 x 16 43Ht)
VMg (AR 3C0T7 )
20.511 2 20.482 3 19.362 4 17.890 7 20.383 7 18.865 3
(32 x32 43 4k)
VI (AR ST i)
20.498 2 20.453 8 19.340 5 17.840 9 20.338 8 18. 829 8
(64 x64 4rH)
V 3R (A )
20.504 1 20.456 7 19.305 4 17.823 1 20.326 8 18. 789
(256 x256 4rHh)
VM (A SCT5 %)
20.478 0 20.460 9 19. 333 17.871 1 20.3257 18.825 6
(512 x512 43 4)
ZINUE Y M (dbd ) 19.932 5 19.905 7 18.354 2 17.760 3 19.811 4 17.189 0
JINIE T M (symd ) 19.910 1 19.875 6 18.315 4 17.801 9 19.774 2 17.181 3
ML R2 KL 2B, Wb 3 2k LN EMAME A,V MBS REAR %Y R
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(c) V(8 X 843 HR) (d) /N (sym4)¥H e (PSNR=19.705 8) (e) /N (db4) T M (PSNR=19.903 1)
(A 3T :PSNR=20.595 6)

FL 5 PR 19 P 5 e (1 P 2K B Gaussian)

Fig. 1 Denoising of image with white noise ( Gaussian)

(c) VIH (A J7:PSNR=18.870 2) (d) /N (sym4) i 2 (PSNR=17.181 3)

B2 AR R 7 i Pl 45 MR (M 7 2 LI speckle)

Fig.2 Denoising of image with speckle noise

o P

(e) /N (db4) i (PSNR=17.189 0)
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