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Fig.1 Image of the traditional threshold function
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Fig.2 Image of threshold function (4)
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Fig.4 Denoising effect of MRI image A with different

wavelet bases
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Table 1 MRI image A denoising data of different wavelet bases

U E8 PSNR MSE
haar 24. 11 252
db2 24.45 233
db4 24.62 224
dbs 24.59 225
symd 24.63 223
sym8 24.71 219

(f) a=3.5, b=40

(e) a=3, b=30

(d) a=2. b=30
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Fig.5 Denoising effect of MRI image A with different

parameters
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Table 2 MRI image A denoising data with different parameters

S5 PSNR MSE
a=1.2,b=10 24.32 240
a=1.5,b=20 24.59 225
a=2,b=30 24.71 219
a=3,b=30 23.95 261
a=3.5,b=40 23.31 303
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Fig.6  Denoising effect of MRI image A with different
methods
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Fig.7  Denoising effect of MRI image B with different methods
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Table 3  Denoising data of MRI image A with different methods

PSNR(MSE)
Jrik
8, =20 8, =25 8, =30
THE(EPREL  25.74(173)  24.65(222)  23.68(278)
MR 24.27(242) 23.41(296)  22.64(354)
SCHRS ] 26.59(142)  25.40(187)  24.38(237)
B @RS 27.12(126)  25.85(168)  24.71(219)
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Table 4 Denoising data of MRI image B with different methods

PSNR(MSE)
YIReS
5, =20 5, =25 5, =30
TR PREC  26.42(148)  25.21(195)  24.19(247)
RREREC  24.88(211)  23.89(265)  23.07(320)
k5] 27.11(126)  25.82(170)  24.75(217)
ARICTTI 27.52(114)  26.18(156)  25.01(204)
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MRI image denoising based on an improved threshold

LYU ZhenYa CUI LiHong"

(College of Mathematics and Physics, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; In view of the discontinuity in the traditional hard threshold function and the constant deviation in the
soft threshold function, we propose a new improved threshold function with continuity, asymptoticity and adjust-
ability. Specifically, we first select the improved fixed threshold and select the appropriate wavelet base through ex-
periment, and then increase the adjustment parameters to reduce the constant deviation of the threshold function.
Finally, experimental simulations verify that our method has a better denoising effect than the traditional method in
terms of image similarity evaluation criteria.

Key words: image denoising; improved threshold function; threshold
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