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Abstract

Aiming at the problems of traditional homomorphic filtering, such as complex computation, poor
real-time performance, many parameters and difficulty in obtaining optimal parameters, this pa-
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per proposes a low illumination color image enhancement algorithm based on adaptive homomor-
phic filtering. In order to avoid color distortion of enhanced image, only V component is enhanced
based on HSV color space. Combined with discrete cosine transform, exponential transformation
and logarithmic transformation, the interconversion of image space domain and frequency domain
is realized. A single parameter homomorphic filtering function was constructed based on sigmoid
function. Taking peak signal to noise ratio (PSNR) and structural similarity (SSIM) as indexes, an
image evaluation model was established, and the equal step interval method was adopted to real-
ize the adaptive selection of optimal parameters. Information entropy, average gradient and con-
trast were selected for quantitative evaluation of road and building images. The experimental re-
sults show that the proposed algorithm can effectively correct the uneven brightness of low illu-
minance images, improve the image contrast and enrich the image details.
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Figure 1. Flow chart of homomorphic filtering algorithm based on DCT
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Figure 2. Homomorphic filter 3D plot
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Figure 3. Homomorphic filter profile
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Figure 4. Parameter adaptive selection
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Figure 5. Comparison of road image enhancement effect
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Figure 6. Comparison of architectural image enhancement effect
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Table 1. Comparison of objective evaluation indexes of different images
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