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Image enhancement algorithm based on trigonometric function

transformation and IRDPSO optimization

Zhang Fang, Xiao Hui’
(Information Center, ZhongNan Hospital of Wuhan University, Wuhan 430071, China)

Abstract: In the complex environment, such as cloudy days, foggy days, night, weaker light illumination and
other conditions, the image has a lack of contrast, and the whole is dark. In view of this problem, an image
enhancement algorithm based on trigonometric function transformation and IRDPSO is proposed. The image
enhancement method mainly consists of four steps. First, the color image is converted to a gray image. Then, the
contrast of the grayscale image is improved by trigonometric function transformation. Then, the image is
enhanced by the Laplacian operator. Finally, a color restoration process is applied to the image. Aiming at the
parameters in trigonometric function transformation and the parameter selection problem of the Laplacian
operator, the improved random drift particle swarm optimization (IRDPSO) algorithm is combined with an image
enhancement algorithm, the fitness function is constructed by information entropy and image standard deviation,
and the parameters are optimized. The proposed algorithm is compared with four other algorithms. The
experimental results show that the proposed algorithm is simple, the image information entropy is enhanced, the
standard difference is large, the color distortion of the image is small and the enhancement effect is better than

that of the other algorithms, and the quality and contrast of the image are improved.
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Fig.1 Flow chart of algorithm
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Fig.2 Experimental results of image A
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Fig.3 Experimental results of image B
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Fig.4 Experimental results of image C
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Fig.5 Experimental results of image D
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Tab.1 Experimental data of image A

Image A Original image HE SSR MSSCR AGCWD Proposed algorithm
Information entropy 6.9521 5.954 6 7.5119 7.568 7 7.3821 7.2897
Standard deviation 35.626 5 74.985 1 59.727 8 59.495 4 63.164 54.8634
Mean value 146.758 9 127.494 2 128.299 6 128.676 127.428 1 145.1314
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Tab.2 Experimental data of image B
Image B Original image HE SSR MSSCR AGCWDY! Proposed algorithm
Information Entropy 6.0087 5.5465 7.0987 7.0575 5.7685 7.1085
Standard deviation 37.4061 74.3707 44.4787 44.1266 42.8914 51.9358
Mean value 26.5739 127.6286 123.8615 123.5788 122.5611 70.8161
®3 BR CHXBERETE
Tab.3 Experimental data of image C
Image C Original image HE SSR MSSCR AGCWD! Proposed algorithm
Information Entropy 6.0518 5.6417 7.2255 7.1351 6.2137 7.3454
Standard deviation 33.4897 74.3102 447472 44.0296 37.1188 57.5542
Mean value 25.9043 127.6572 124.1044 123.9515 123.3107 73.5227
*4 BR D WXBEREE
Tab.4 Experimental data of image D
Image D Original image HE SSR MSSCR AGCWD! Proposed algorithm
Information Entropy 6.6255 5.8916 7.0116 7.0162 7.0215 7.1776
Standard deviation 35.1738 74.9857 53.9303 549177 62.9009 60.4586
Mean value 162.1123 127.6125 128.3536 128.6848 127.9938 178.8673
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