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An Improved Block Matching 3D Filtering Image Denoising Algorithm

WANG Zu-hui, SUN Liu-jie, SHAO Xue
(Shanghai University of Science and Technology, Shanghai 200093, China)

ABSTRACT: In order to effectively eliminate noise image with impulse noise, Gaussian noise and even mixed noise, the
work improves the 3D block-matching algorithm and puts forward a new image denoising algorithm. Firstly, the 3D ma-
trix was constructed with the similarity between image block of noise image. Then, the noise was attenuated by
hard-thresholding between the image blocks, and the initially estimated denoised images were obtained through the
weighted average reconstruction of image blocks. Finally, block-matching was performed on the initially estimated de-
noised images, and Wiener filtering and weighted median filtering were conducted in and among image blocks, finally
denoised images were obtained. Simulation results showed that the proposed algorithm had ideal denoising effect on
common noise of image acquisition, and the PSNR value was more than 31 dB. Compared with Wiener filtering, median
filtering and hard threshold wavelet filtering, PSNR results of Gaussian noise, impulse noise and mixed noise with this
algorithm were 31.5334 ~36.6466 dB, higher than other algorithms. The highest difference value reached 12.08 dB. In
conclusion, image denoising method combined with median filter and 3D block-matching algorithm can better reduce a
variety of noises and is an excellent denoising algorithm.
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Fig.3 Local graphs of noise image denoising results with different standard deviation of Gauss noise
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Tab.1 Comparison of different algorithms for Gauss noise denoising results dB
1o JUT IR i o 2 HELUE VY FEDE B Rof g /) I8 08 10 SCHK[8] BM3D SRR
10 33.5491 32.0804 28.2417 35.9278 35.3541
15 31.1019 30.0832 24.6352 34.2066 33.9579
20 29.0479 28.3821 22.1762 33.0145 32.8796
25 27.2669 26.8522 20.2508 31.9713 31.9523
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Fig.4 Local graphs of noise image denoising results with different standard deviation of impulse noise
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Tab.2 Comparison of different algorithms for impulse noise denoising results dB

PR W P s o 22 AEL) 8 T HEDE B e 1 L/ 08 % SCHK[8] BM3D SCHRRE
10 32.4459 35.375 33.0267 33.4995 36.6466
15 29.8591 34.8465 29.8983 32.5233 35.3044
20 27.9723 34.2956 27.6747 31.6057 34.5123
25 26.2956 33.8366 25.6983 30.9729 33.9684
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Fig.5 Local graphs of noise image denoising results with different standard deviation of mixed noise
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Tab.3 Comparison of different algorithms for mixed noise denoising results dB
T I 7 s o 22 AEL) 8 Y FEDE B BB fE/NPUE S SCHR[8] BM3D ORI
10 30.8977 32.0753 27.1174 32.6909 35.3291
15 28.2503 30.0763 23.6022 31.4963 33.7842
20 26.0935 28.2771 21.0412 31.0157 32.5486
25 24.5946 26.7161 19.1572 29.9729 31.5334
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