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Abstract

Methods of contrast enhancement have problem such as side effect of over-enhancement with non-gaussian histogram
distribution, tradeoff enhancement efficiency against brightness preserving. In order to enhance contrast at various histogram
distribution, segmentation to region with gaussian distribution and then enhance contrast each region. First, we segment an image
into several regions using GMM(Gaussian Mixture Model)fitting by that k-mean clustering and EM(Expectation-Maximization) in
L*a*b* color space. As a result region segmentation, we get the region map and probability map. Then we apply local contrast
enhancement algorithm that mean shift to minimum overlapping of each region and preserve brightness histogram equalization.
Experiment result show that proposed region based contrast enhancement method compare to the conventional method as
AMBE(AbsoluteMean Brightness Error) and AE(Average Entropy), brightness is maintained and represented detail information.
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Pseudo code for Region based contrast enhancement

Region segmentation :
if (scene change detection)
calculate k-mean value by initial value
start EM iteration :
repeat
perform the E-step at scale down image
perform the M-step at scale down image
until (error < threshold value)
return region & probability information
else
perform the M-step at original size
return region & probability map

Contrast enhancement:
set each region histogram by region and probability map

perform mean shift between region histogram
perform histogram equalization with transform function each region

T2 1. JjAlH ®of B2 TS o] oA} 2=

o7

Fig. 1. Pseudo code of gaussian region segmentation algorithm

1. A0 M3

O =T

0
M

(a) & 3¢

T3 2. 7|=[olM2] K-mean =F
Fig. 2. K-mean clustering at key frame
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Table 1. Result of objective performance analysis for mean brightness error

Methods shot stone snake pipe hat mans beach landscape ski
HE 29 428 10.8 271 36.9 79.7 58.9 379 8.3
BBHE 9.2 14.1 7.8 9.1 8.7 35.1 255 14.3 4.5
DSIHE 5.2 16.1 1.7 8.4 1.6 37.6 241 17.3 2
MMBEBHE 1.1 10.2 0 0.1 0.1 13.1 16.3 0.1 37
RMSHE 9.8 18 12.7 9.5 38 41.3 243 29.5 8.3
GRSHE 3.5 6 6.6 24 1.8 7.8 25 7.7 3.9
Org. Brightness 164.1 86.3 139.2 102.8 96.2 52.3 70.3 91.1 120.5
E2 NS &E ES| O Apm M 24
Table 2. Result of objective performance for entropy
Methods shot stone snake pipe hat mans beach landscape ski
HE 6.42 7.28 7.21 7.23 6.02 6.04 7.1 6.99 7.38
BBHE 6.42 7.27 7.26 7.23 5.97 6.0 7.1 6.95 7.36
DSIHE 6.41 7.27 7.24 7.25 5.92 5.99 712 6.92 7.36
MMBEBHE 6.47 7.23 7.19 7.25 5.92 6.02 7.06 6.94 7.36
RMSHE 6.41 7.30 7.29 7.24 5.93 5.99 7.1 6.95 7.35
GRSHE 6.7 7.45 7.42 7.72 6.21 6.31 7.29 7.38 7.64
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