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Image enhancement algorithm based on wavelet transform fusion
with deep residue
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Abstract;: Aiming at the current lack of multi-scale detail information in the original image based on
wavelet transform image fusion enhancement algorithm,an improved image enhancement algorithm com-
bining multi-scale wavelet transform and depth residual selection is proposed. After the original image is
decomposed and extracted by wavelet transform to obtain its multi-level decomposition coefficients, dif-
ferent rules are used to reconstruct different levels of wavelet coefficients. At the same time, the idea of
deep residual algorithm is introduced to make residuals for subband coefficients. For the high frequency
subband coefficients, the proposed algorithm will calculate the coefficients of the subband residuals and
the coefficients of the gradient feature fusion method,and select the maximum value of the two for fusion
enhancement, while for the low frequency subband coefficients, the algorithm uses the method of avera-
ging the gradient feature fusion enhancement coefficient and the subband residual coefficient for fusion.
The algorithm is verified through experiments on MATLAB platform, compared with the comparison
method, the peak signal-to-noise ratio has been improved,and the root mean square error has also been
reduced,and the structural similarity has been improved. The experimental results show that the method
can enhance the multi-scale detail information of the image,improve the signal-to-noise ratio of the im-
age,and has a better image enhancement effect.
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Fig. 1 Schematic representation of the subband coefficient pyramid with wavelet three-level decomposition
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Fig.2 Schematic representation of the deep residual reconstruction
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Fig.3 The proposed image fusion enhancement method
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Tab.1 Comparison of Lena image enhancement results

Information

Method Peak SNR

Root mean square  Structural

Correlation

entropy error similarity coefficient
Ref. [7] 7.4939 33.4037 5.4495 0.8700 0.9935
Ref. [6] 7.456 6 36.6970 3.7299 0.9501 0.9970
This article 7.4361 40.2952 2.4648 0.9777 0.9987

# 2 Livingroom [E1838 45 R a3tttk

Tab.2 Comparison of Livingroom image enhancement results

Information

Root mean square  Structural

Correlation

Method entropy Peak SNR error similarity coefficient

Ref. [7] 7.4362 31.4808 6.7999 0.8827 0.9982

Ref. [6] 7.4237 34.3291 4,8988 0.946 3 0.9939
This article 7.4307 38.1613 3.1512 0.976 3 0.9975
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Tab.3 Comparison of Mandrill image enhancement results
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Mebod - Pomeonpe g Rootmeen saare Sl Cordaion

Ref. [7] 7.2918 30.5334 7.5835 0.906 4 0.9818

Ref. [6] 7.2696 34.4819 4.8133 0.9671 0.9928
This article 7.2829 36.5646 3.7871 0.9791 0.9955
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