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3-D laser scanning image denoising based on HSSIM and residual ratio threshold

CUI Zhi, DENG Shuguang, XIAO Weichu
(School of Communication and Electronic Engineering, Hunan City University, Yiyang 413000, China)

Abstract: In order to get better results of 3-D laser scanning image denoising, an improved sparse representation denoising
algorithm was proposed by combining histogram structural similarity ( HSSIM) and residual ratio threshold. The initial over-
complete dictionary was applied in the sparse decomposition. The reconstruction error was replaced by similarity factor as fidelity
factor. Then the residual ratio threshold was used as the iteration termination of the orthogonal matching pursuit algorithm to
reconstruct the denoised image. Finally, the performance data of denoised image, such as peak signal-to-noise ratio( PSNR) and
HSSIM, were obtained. The experimental results show that the proposed method could provide better PSNR and HSSIM results
compared with the image denoising methods using db2 wavelet transform, multiscale curve wave transform and discrete cosine
transform. Meanwhile, the structural features can be reserved effectively by the proposed method.
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Fig. 1 Laser-1 image with the denoised results of four methods

a—laser-1 original image b—noisy image(o =20) c—wavelet d—cur-

velet e—DCT f—the proposed method

Fig.2 Laser-2 image with the denoised results of four methods

a—laser-2 original image b—noisy image(o =20) c—wavelet d—cur-

velet e—DCT f—the proposed method

Fig.3 Laser-3 image with the denoised results of four methods

a—laser-3 original image b—noisy image(o =20) c—wavelet d—cur-

velet e—DCT f—the proposed method
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Table 1 ~ Comparison of PSNR of four de-noising methods

) ) PSNR/dB

MBS MO T e curvelet  DCT proposed
10 31.74 35.41 35.79 35.81

laser-1 15 30.35 34.24 34.61 34.69
20 27.67 32.78 33.07 33.23
10 29.93 35.82 36.11 36.17

laser-2 15 27.67 34.51 34.83 34.95
20 26.80 33.96 34.02 34.33
10 31.52 37.67 37.43 37.57

laser-3 15 28.37 36.16 36.92 37.11
20 26.43 34.85 35.58 35.64

Table 2 Comparison of HSSIM of four de-noising methods

_ _ HSSIM
e e dh2 curvelet  DCT  proposed
10 0.9273  0.9437  0.9686  0.9741
laser-1 15 0.8736  0.9324  0.9451  0.9497
20 0.8255  0.9029  0.9185  0.9228
10 0.8651  0.9468  0.9602  0.9764
laser-2 15 0.7034  0.9280  0.9524  0.9639
20 0.6842  0.9033  0.9383  0.9477
10 0.8685  0.9446  0.9571  0.9633
laser-3 15 0.7767  0.9237  0.9427  0.9547
20 0.7154  0.9074  0.9245  0.9392
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