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Weighted Curvature-preserving PDE Based Image Regularization Method
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Abstract A weighted curvature-preserving partial different equation (PDE) based filtering method is proposed. First,

it is pointed out that the tensor-driven curvature-preserving PDE filtering methods can not preserve image edge very

well because that the methods does not take into account the differences between integral curves. Then, we employ local

image directional information to design weight coefficients for different integral curves, and present a new tensor-driven

curvature-preserving PDE. Experimental results indicate that new method shows superior performance on preserving

image edge and curvature geometric structure, as well as some image enhancement ability.
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(a) Simulated image 1 (b) Simulated image 2
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(c) House image (d) Cameraman image (e) Lena image

1 sk

Fig.1 Noise free images
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() M75 AR

(a) Noisy image (b) DTPDE method (¢) TTPDE method
(d) TCPDE J5i (e) WCPDE J5i: (f) NLMF J5%
(d) TCPDE method () WCPDE method (f) NLMF method

K2 &G 1 ERs R

Fig.2 Comparison of filtering methods for simulated image 1
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Fig.3 Comparison of filtering methods for simulated image 2
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Fig.4 Comparison of filtering methods for House image GOE %{EE\{%T%%@??}, 41 Lena E"JEEE%%, ¥ 1



10 3 FRERMESE: B th R {3 PDE KU IEH 7k 1181

4405 IXAAIL T WCPDE J7 80T 6 g e Mk e
#1 5% 2 54T TCPDE, WCPDE 5
NLMF Jy i: 8 i 45 516 PSNR {8 K N A9 48 i
1 BIEA A T 5 A KM%, NLMF J5 k1)
PSNR E#45 i, LA SCHEH ) WCPDE 5.

F 1 FIEPITIEN PSNR LLE (dB)

Table 1 PSNR comparison of filtering methods (dB)

Image Fig. 2 Fig. 3 Fig. 4 Fig.5 Fig. 6

TCPDE 31.81 26.37 32.02 26.71 27.75
WCPDE 33.47 27.96 32.92 29.11 30.08
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NLMF 32.212 234.83  235.37 235.16  235.28
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(b) TCPDE Jjik
(b) TCPDE method

(¢) WCPDE 7%
(c) WCPDE method

(d) NLMF 7%
(d) NLMF method
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Fig.5 Comparison of filtering methods for
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(a) Noisy image

(b) TCPDE J5i%
(b) TCPDE method

(c) WCPDE 773
(¢) WCPDE method
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Fig.6 Comparison of filtering methods for Lena image
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