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Image Contrast Enhancement Using Genetic Algorithm
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Fig.1 Gray level linear transform method.
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Fig.2 Histogram equalization.
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Fig.8 Contrast enhanced images (upper left: original image, upper

right: by gray level linear transform, lower left : by histogram
equalization, lower right: by the proposed method).
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Tablel Fitness by contrast enhancement methods.

Images Gray level linear | Histogram Proposal method
transform equalization (the last fitness)
a) desk 119 141 143
b) calendar 1.16 142 1.44
(c) house 1.13 1.38 141
(d) books 1.50 1.70 2.02
(e) antenna 1.38 1.59 1.70
(f) glass 1.30 1.74 1.78
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Table3 Experimental result of subjective contrast evaluation.

Methods

Gray level Histogram equalization | Proposed method

linear transform
Ranking I T2 3 [Averaged | 1 | 2 [ 3 [Averaged | 1 | 2 | 3 | Averaged

ranking ranking ranking

(a) desk 01216 2.8 1[(5]2 2.1 71110 1.1
(b)calendar | 0 | 8 | O 2.0 008 3.0 8/01]0 1.0
(c) house 11710 19 0[0]8 3.0 71110 1.1
(d) books 0(1]7 2.9 2151 19 61210 1.3
(e) antenna 11710 1.9 0[0]8 3.0 71110 11
(f) glass 1[2]5 2.5 3123 2.0 4141/0 1.5
Total ranking | 3 [27 | 18 23 6 11230 2.5 39]19]¢0 1.2
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Tabled4 Comparison of DV and BV by contrast enhancement methods.

Images Original Gray level Histogram Proposed
image linear transform | equalization method
DV BV DV BV DV BV DV BV
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Fig.11 Changes of relations between input gray level and output gray level.

BV of 10 times processing.

Images DV BV

Average | Standard | Average | Standard

deviation deviation

(a) desk 672.4 33.6 19.6 0.9

{b) calendar 1677.6 854 22.5 3.5

{(c) house 644.7 223 25.1 0.7

(d) books 1474.1 46.0 30.9 1.8

(e) antenna 1469.9 50.9 16.2 0.5

(f) glass 866.4 38.8 -44.6 3.2
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Fig. 12 Relations between input gray level and output
gray level of 10 times processing.
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