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A New uniform threshold function of wave-shrink
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Abstract: A new uniform threshold function of wave-shrink for image denoising is proposed. The new function has the
advantage of satisfying the shrinkage condition. By changing the parameter u,we can change the trend of this new function, which
makes it possible to find an adaptive method whenever using the wavelet shrinkage method for image denoising. Finally, efficient
formulas for computing mean , variance and risk of the new uniform threshold function are derived. Numerical experiments and
comparative studies are performed, demonstrating the effectiveness of our threshold function. Additionally, the proposed new
function can also give better performance in terms of both PSNR and in visual quality.
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Fig. 1 Three kinds of threshold function curves
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Fig.2 New threshold function curve on different u
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Tab. 1

=30 B&MFTEEBRE PSNR ELLE (dB)

Comparing of PSNR value after denoising among several methods when ¢ =30

B Lena 512 x512

Peppers 256 x256

Football 256 x 256 Character 128 x 128

10
28.13
31.70
29. 82
31.95
31.98
31.98
31. 88
31.55
31.14

20
22.11
28.37
26.97
28.75
28. 81
28. 84
28.79
28.52
28.16

30
18.59
26.36
25.40
26. 86
26. 95
27.03
27.04
26. 84
26.52

10
28.13
30. 57
27.67
30.75
30.75
30. 80
30. 53
30. 05
29. 49

20
22,11
26. 55
24.23
26. 80
26.92
26.79
26. 66
26.22
25.69

g
WA
Aif Y {EL
B

30

18.
24.
22.
24.
24.
24.
24.
24.
23.

59
23
38
54
57
58
46
07
61

10 20 30
28.13 22.11 18.59
29.52 26.94 25.59
28.41 26.53 25.56
29.77 27.31 26.05
29.80 27.38 26.16
29.81 27.43 26.26
29.73 27.45 26.34
29.47 27.33 26.30
29.17 27.14 26.16

10 20 30
28.13 22.11 18.59
33.63 27.45 24.19
28.17 23.42 20.89
33.79 27.70 24.47
33.76  27.70 24.48
33.66 27.64 24.42
33.37 27.40 24.21
32.59 26.73 23.59
31.70 25.94 22.88

x2

t=2oInNE & 755K MRIE PSNR B S (dB)

Tab.2 Comparing of PSNR value after denoising among several methods when

t= /20lnN

[ERE Lena 512 x512

Peppers 256 x256

Football 256 x 256 Character 128 x 128

10
28.13
29.81
32.20
30. 64
32.49
32.46
32.41
32.35
32.30

20
22.11
23.10
28.30
23.75
28.30
28.32
28.33
28.34
28.33

30
18.59
19.22
24.62
19. 68
24. 47
24.51
24.56
24. 60
24.62

10
28.13
29.37
30. 81
30. 04
30. 04
31.26
31.20
31.13
31.03

20
22.11
22.86
26.93
23.38
27.02
27.02
27.01
27.00
26. 98

o
LN
it o L
WA
u=1.0
u=0.008
u =0. 006
u =0. 004
u =0.002
u=0.001

30

18.
19.
23.
19.
23.
23.
23.
23.
23.

59
08
58
46
48
52
55
58
59

10 20 30
28.13 22.11 18.59
28.90 22.82 19.09
30.17 27.42 24.07
29.49 23.54 19.47
30.81 27.35 23.88
30.79 27.37 23.93
30.76 27.39 23.98
30.73 27.41 24.09
30.71 27.42 24.05

10 20 30
28.13 22.11 18.59
29.95 22.88 19.06
32.77 26.93 23.19
30.72 23.38 19.39
33.30 27.16 23.15
33.23 27.16 23.18
33.06 27.14 23.21
32.84 27.10 23.23
32.68 27.06 23.23
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