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Edge preserving denoising of color image through controlling the gradient vector

Jia Di', Meng Xiangfu', Zhang Yifei’, Dong Na', Li Sihui'
1. School of Electronic and Information Engineering Liaoing Technical University, LiaoNing Huludao 125105, China;
2. College of Information Science and Engineering, Northeast University, LiaoNing Shenyang 110004, China

Abstract: Objective Due to the impact of the equipment and the environment, poor quality images could be generated in-
evitably in the process of image acquisition, which makes the later processing more difficult. In this paper, an edge preser-
ving denoising method for color images through a controlling gradient vector is proposed. Method In order to make better use
of the color image information, information loss is analyzed by transforming color images to gray image in the first
step. Furthermore, the calculation method of a gradient vector in RGB space is proposed. Second, by analyzing regional
structure differences of the noise gradient vector in a neighborhood and the edge gradient vector in a neighborhood, the in-
adequacy with diffusion equation is pointed out, and a method for controlling the diffusion matrix is proposed. Finally, PM
equation in RGB space is proposed through the edge function derived by vector images, normal diffusion is removed by de-
composition of model and improved edge stopping function with the controlling the diffusion matrix can make better con-
trol. Result The results show the proposed method has higher signal to noise ratio, and the effectiveness of it is veri-
fied. Conclusion This method can denoise image, and it could keep the image contrast and edge information at the same
time, so it has some practicability.

Key words: image denoising; gradient vector; diffusivity equation; PM model; directional diffusion
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Fig. 1 Contrast of gradient vector detection
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Fig. 5 Contrast of character image denoising results
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Fig. 6 Contrast of indoor scene image denoising results
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Fig. 7 Contrast of the animal image denoising results
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Table 1 Experimental data
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Fig. 9  Contrast of implementation results
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Fig. 10 Comparison of algorithm execution speed
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