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Abstract

Since the effect of wavelet neural network image restoration is largely affected by the initial
value and weight, a wavelet neural network optimization method based on mind evolutionary
algorithm (MEA) is proposed. Thinking evolution itself has strong global search ability. There-
fore, before training wavelet neural network, mind evolution algorithm is used to obtain the ini-
tial value and weight of the network. Experiments show that compared with BP, BP neural net-
work (MEA-BP) based on mind evolutionary algorithm, the image restored by MEA-WNN method
obtains better results.
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Figure 1. Image degradation/restoration model
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Figure 2. Topological structure of wavelet neural network
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Figure 3. The flow chart of the thinking evolution algorithm
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Figure 4. MEA-WNN algorithm flow chart
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Figure 5. The restored images of the three algorithms
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Table 1. PSNR and SSIM of images restored by three algorithms
F* 1. ZHEESRERE PSNR #1 SSIM

) BP #1245 MEA-BP N'e
ik PSNR (dB) SSIM PSNR (dB) SSIM PSNR (dB) SSIM
Lena 23.5057 0.8411 25.8836 0.8921 28.5057 0.9410
Cat 27.0297 0.8697 27.4426 0.9126 29.4120 0.9693
Hua 22.5998 0.8441 23.8633 0.8852 25.7772 0.9213
Baby 25.9473 0.9018 27.4687 0.9197 29.0967 0.9423
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