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Adaptive Threshold Image Denoising Algorithm
Based on Principal Component Analysis

LI Jun-xiu, JIANG San-ping
(Information and Communication Engineering College, North University of China, Taiyuan 030051, China)

Abstract: Principal component analysis (PCA) is a multivariate statistical method which selects a few
important variables through a linear transformation of Multiple variables. In image denoising, because of the
local similarity of images, a new and effective noise removal algorithm is put forwarded. The similar blocks
are found out as training samples by block matching algorithm and the main signal feature extraction is
extracted by PCA, and then, an adaptive threshold is used to each denoised block to remove noise. The
experimental results show that the method can effectively remove the image of Gauss white noise, and at the

same time, can be very good to keep the edge detail information.
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Table 1 Several algorithms’ denoised image peak signal to noise ratio (PSNR) and structural similarity index (SSIM)
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e 5 SCHR[3] 2 e SCHR[A2] M ARSC KM
10 35 (0.9003) 344 (0.8791) 355 (0.8960)  36.0 (0.9011)
house 20 31.8 (0.8084)  31.3 (0.8199)  32.7 (0.8458)  33.1 (0.8551)
30 29.3 (0.7225)  29.4 (0.7829)  30.7 (0.8137)  31.3 (0.8318)
40 27.3 (0.6243)  28.1 (0.7409)  29.1 (0.7771>  30.5 (0.7987)
10 325 (0.9375)  31.6 (0.9241) 32.3 (0.9349)  32.7 (0.9378)
20 28.3 (0.8530)  27.4 (0.8314) 28.4 (0.8646)  28.6 (0.8819)
Barbara 30 26.0 (0.7663)  25.1 (0.7472)  26.3 (0.7919)  26.8 (0.8176)
40 24.2 (0.6741> 235 (0.6696)  24.7 (0.7262)  24.9 (0.7375)
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