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Denoising method of intensity image for laser active imaging system

Wu Kun, Zhang Hexin, Meng Fei, Chen Cong
(Department of Automation, The Second Artillery Engineering University, Xi’an 710025, China)

Abstract: According to the characteristics of laser active imaging and practical application,a new image
denoising algorithm based on homomorphic filtering and dual tree complex wavelet transform (DTCWT)
was proposed. Firstly, speckle noise was converted from multiplicative noise to additive noise by
homomorphic transform. Secondly, the noise image was decomposed with the Q -shift DTCWT, then
wavelet coefficients were revised by Bayes adaptive threshold method. Finally, inverse transforms were
carried out and the denoised intensity image was obtained. The algorithm proposed had approximate
shift - invariant, good directional selectivity and perfect reconstruction. The image signal to noise ratio
(SNR), peak signal to noise ratio (PSNR) and the run time were applied to estimate the denoising effect.
Experimental results show that the proposed algorithm has advanced denoising performance in laser active
imaging and great efficiency in computation. Meanwhile, the detail of image is well protected.
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Tab.l Evaluation comparison of image 1

Algorithm SNR PSNR Computation time/s
Lifting wavelet 47.7726 8.390 2 0.3735
DTCWT 76.679 2 28.062 3 0.684 2
Presented algorithm  79.738 4 30.9758 0.3310
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Tab.2 Evaluation comparison of image II

Algorithm SNR PSNR Computation time/s
Lifting wavelet 60.2237 12.4195 0.5329
DTCWT 89.2455 40.946 2 0.924 3
Presented algorithm ~ 92.479 7 44.6756 0.4817
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