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Abstract

Image taken in the night can be low-contrast images because of poor environment and image transmission. We
propose an algorithm that improves the acquired low-contrast image. MPEG-2 separates chrominance and illuminance,
and compresses respectively because human vision is more sensitive to luminance. We extracted illumination and used
K-means algorithm to find a proper crossover point automatically. We used K-means algorithm in the viewpoint that
the problem of crossover point selection can be considered as the two-category classification problem. We divided an
image into two subimages using the crossover point, and applied the histogram equalization method respectively. We
used the index of fuzziness to evaluate the degree of improvement. We compare the results of the proposed method
with those of other methods.
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» RGBollA YCbCr=2o] ¥3H9]
Y =0.29900R + 0.58700G + 0.11400B
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R =1.00000Y +1.40200Cr
G =1.00000Y —0.34414Ch—0.71414Cr
B =1.00000Y +1.77200Cb
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a8 1. MPEG-29] 4:2:2 format[9]
Fig. 1. 4:2:2 format of MPEG-2[9]
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Cr. Ch PR K-means Algorithm
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Fig. 2. Procedure of Image Enhancement
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Fig. 3. Results for airplane (a) Orignal image, (b) Histogram equalization method,
(¢c) BBHE method, (d) The proposed method
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(a)

(c)

Fig. 4. Results for lake, (a) Orignal image, (b) Histogram equalization method,
(¢) BBHE method, (d) The proposed method
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Table 1. Results of index of fuzziness for experimental
images
Fig. 3 Fig. 4

@ | b | © | @] @/|m]| ]|
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Index of

Fuzziness 033

0.7510.30 | 0.28 | 0.24 | 0.77 0.31 | 0.28
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