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Abstract Due to the uneven distribution of light at night, the quality of night color image is usually
poor, such as low image contrast, low brightness and less texture. Most of existing night color image
enhancement algorithms can’t preserve the details and eliminate the “halo effect” at the edge areas of
high contrast in the nighttime image processing. To solve these problems, we propose an image
enhancement algorithm based on purposeful optimization and improved histogram equalization. The
process of the algorithm is conducted in the luminance channel of the HSV color space: 1)enhance the
contrast of the source image and reserve details furthest through improving the image gradient values
using the method of optimization; 2)enhance the image by the improved histogram equalization which
increases the probability of pixel values of small probability; 3)enhance the image brightness through
gamma correction. Subjective and objective evaluation shows that our algorithm greatly enhances the
image contrast and brightness, recovers the image details, and eliminates the “halo effect” efficiently.
Experiments on the different nighttime images demonstrate the effectiveness of our approach. In
summary, our algorithm is effective to complete the challenging task of enhancing the nighttime

image.
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(a) Original image

Fig. 1

(b) Result image

Effect picture of contrast enhancement based on purposeful optimization.
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Fig. 2 Mapping table of Gamma correction.
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(a) Original image (b) Result image of Elad (¢) Result image of MSRCR (d) Result image of proposed algorithm

Fig. 4 Nighttime image enhancement(1).
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(a) Original image (b) Result image of Elad (c) Resultimage of MSRCR  (d) Result image of proposed algorithm

Fig. 5 Nighttime image enhancement(2).
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(a) Original image (b) Result image of Elad (c) Result image of MSRCR (d) Result image of proposed algorithm

Fig. 6 Nighttime image enhancement(3).
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(a) Original image (b) Result image of Elad (c) Resultimage of MSRCR  (d) Result image of proposed algorithm

Fig. 7 Nighttime image enhancement(4).
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Table 2 Criteria of Assessment of Fig. 5§
*2 BESiEMiRE

Name of Images Mean Standard Deviation Entropy
Original Image 19. 0399 27.9765 5.4316
Result Image of Elad 54,9770 30.1758 6.6804
Result Image of MSRCR 105.6128 40. 3174 7.2680

Result Image of
101. 6590 53.5179 7.424 2

Proposed Algorithm

Table 3 Criteria of Assessment of Fig. 6
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Name of Images Mean Standard Deviation Entropy
Original Image 57.4904 41.7932 6.6251
Result Image of Elad  109. 1589 44.5359 7.1540
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Result Image of
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Proposed Algorithm

Table 4 Criteria of Assessment of Fig. 7
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Proposed Algorithm
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