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Image Enhancement Algorithm Based on Dual Domain Decomposition
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Abstract: To solve the contradiction between contrast enhancement and noise suppression in image enhancement, an
image enhancement algorithm based on dual domain decomposition (IEDD) is proposed. The principles and methods inclu-
ding spatial domain decomposition, layered spatial images enhancement and transform domain noise reduction, and layered
images synthesis are described in detail. Firstly , the image is decomposed into a base layer and a detail layer by a Gaussian
filter, that decouples the contrast enhancement and noise reduction. Next, in order to realize the enhancement of base layer
and noise reduction of detail layers synchronously,the single-scale Retinex with correction function and the nonsubsampled
shearlet denoising algorithm with hard threshold shrinkage are implemented. Finally, to ensure the uniform color and the out-
standing detail of the composite image, layered image fusion, gray value extension and differential operator detail enhance-
ment are implemented , realizing the grayscale extension and detail enhancement of the composite image. Experiments show
that the performance of the proposed algorithm is better than other nine algorithms in improving image contrast and suppress-
ing noise.
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1% iy | LN | Lad |L_Epy| Lelty | LOE
HS | 2.103 | 9.32 | 4.220 | 46.98 | 272
SSR | 3.224 | 14.94 | 4.670 | 65.61 | 1703
MCR | 3.725 | 17.96 | 4.641 | 70.32 | 882
VPLCE | 1.968 | 9.96 | 3.982 | 46.78 | 917
Hilllop | MSRCP | 2.655 | 14.01 | 3.712 | 56.73 | 1251
house | SRIE | 1.774 | 9.20 | 4.302 | 45.11 | 445
LIME | 1.487 | 9.58 | 4.508 | 40.49 | 1176
MFIE | 3.018 | 12.41 | 3.960 | 67.30 | 3042
SRLIE | 1.473 | 10.86 | 4.266 | 44.24 | 911
IEDD | 0.865 | 12.48 | 4.531 | 53.88 | 696
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SSR | 1.821 | 8.32 | 4.076 | 34.99 | 4045
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