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Color Image Enhancement Combining Human Visual
Characteristics with Fuzzy Set Theory
Yun Haijiao,Dong Yubing,Wang Xiaoli
(School of Electronic Information Engineering, Changchun University , Changchun 130022, China)

Abstract : Aiming at low illumination and contrast of color images,we propsose a novel global brightness modulation and
local contrast adaptive enhancement method combined with human visual characteristics and fuzzy set theory. Firstly,
through nonlinear global brightness mapping model to adjust the dynamic range of the images,the color images transform
from RGB color space into HSV color space, which improves the overall level of image brightness. Next, according to
fuzzy set theory, it establishes membership function to adjust the local contrast of image details nonlinearly. Finally,the
enhanced images are transformed from HSV color space into RGB color space, restoring color space. Experimental results
show that this algorithm has an excellent enhancement effect,which can enhance the global brightness and local contrast,
and improve visibility of low illumination image.
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Fig. 3 The original images and their histograms
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Fig.4 Comparison of enhanced images for experiment No. 1
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Table 1 The data comparisons of experiment No. 1

JIE HE 7% GLG 7k Retinex J7% SCHR[ 12] 078k AT

SEREEIE 93.248 9 107.876 6 141.673 6 211.082 1 128.891 7 162.211 4
15 B — 2784 6 3.032 4 2.684 7 27273 2.905 3
CI — 1.159 8 1.523 2 2.269 4 1.3857 1.744

F2 FEW2HIBLLE

Table 2 The data comparisons of experiment No. 2

J5 HE J7i: GLG Fi Retinex J7 % SCHR[ 12] i AT

e 46.406 3 88.632 9 142.028 123.821 5 68.027 1 88.091 6
{5 B — 2.907 8 3.018 2 3.019 7 2.783 3 2.970 2
I — 1.914 8 3.068 3 2.674 9 1.469 6 1.903 1
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Table 3 The data comparisons of experiment No. 3

JRA HE Jrik GLG Jik Retinex J7#: SCHR[ 12] 53 ATy

R 85.395 6 103.293 2 151.860 8 191.900 6 120.238 6 150.126 5
{5 B — 3.073 3 2.859 5 3.106 2 3.066 8 3.122 3
Cl — 1.212 6 1.782 8 2.2529 1.411 6 1.762 5
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Table 4 The data comparisons of experiment No. 4

e HE i GLG J7ik Retinex 75 SCHR[ 127 5% VNSRS

SEREHIE 32.132 8 78.154 3 156.646 4 119.496 1 55.450 6 83.090 4
15 A — 2773 1 3.058 9 2.899 7 2.613 2.827
CI — 2.441 2 4.8929 37325 1.732 2.595 3
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5 AL A SO R R BT I S
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