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TV image denoising model based on energy functionals and HVS

Guo Congzhou', Qin Zhiyuan', Shi Wenjun®
1. Institute of Geospatial Information, Information Engineering University, Zhengzhou 450001, China;
2. Shengda Trade Economics & Management College of Zhengzhou, Zhengzhou 451191, China

Abstract . Objective The total variation image debluring model (ROF) based on energy functional opened up a new area of
research on image processing, particularly on the application of partial differential equations. The defects of the ROF model
have prompted many scholars to study the improved model and its algorithm. These scholars have achieved good results.
This study presents a TV image denoising model based on energy functionals and HVS. Method The existence of solutions
for the denoising model in this paper is proven by using the comparison principle of the partial differential equation, and
the Euler-Lagrange equation of the model is given using the variation principle. In terms of the numerical calculation of
the model, this study discusses the discrete form of numerical approximation solution through artificial time algorithm, fi-
nite difference methods, and numerous image denoising MATLAB experiments. Finally, the two indexes of noise quality
are evaluated based on the peak signal-to-noise ratio (PSNR) and mean structural similarity ( MSSIM ). Result The
(0.5~1) dB PSNR and the (0.05 ~0.3) MSSIM present an improvement based on the experimental data and re-
sults. Conclusion From the analysis of denoising, the TV image denoising model based on energy functionals and HVS
can maintain the image edge and texture features and is thus superior to conventional TV denoising models.

Key words: total variation; human visual system; image denoising; Euler-Lagrange equation; finite difference; peak sig-

nal-to-noise ratio (PSNR) ; mean structural similarity ( MSSIM)
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Table 1 The PSNR and MSSIM value of three noise models

PSNR {i (2548 50 %)

MSSIM fH (%48 50 %)

Rep Mg A
Bridge Lena Sre Bridge Lena Src
ROF_TV 26. 637 4 25.904 5 25.908 1 0.694 4 0.683 8 0.734 1
WROF_TV 29.077 1 29.8380 29.2330 0.734 4 0.692 1 0.702 1
NWROF_TV 29.9375 31.5368 30.016 6 0.7925 0.9263 0.7854
K2 ROF_TV Ay Rzl {5
Fig. 2 ROF_TV Denoising image processing model
K3 WROF_TV Rl 4
Fig. 3 WROF_TV Denoising image processing model
K4 NWROF_TV H& %I p st {5
Fig.4 NWROF_TV Denoising image processing model
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