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A Fast Image Enhancement Algorithm Based on Fusion of Different Color Spaces

XIAO Jin-Sheng':? SHAN Shan-Shan?® DUAN Peng-Fei* TU Chao-Ping! YT Ben-Shun'

Abstract A fast image enhancement algorithm based on fusion of different color spaces is proposed to overcome the
problems of color distortion, noise amplification, and halo artifacts. Firstly, a single scale retinex is used in channel V of
the HSV color space. An enhancement adjustment factor is introduced, when we stretch the calculated reflection in the
logarithmic domain into a dynamic range, i.e., 0 ~255. It is used to adjust the enhancement for different pixels. Thus
noise amplification and color distortion can be effectively avoided. Then, the improved Gaussian filter is given in the
RGB color space by analyzing the cause of the halo effect. This step can eliminate the halo artifact. And a parameter
is adopted to keep the color natural of the image when the reflection is calculated. Finally, the weighted average of the
outputs of the above two color spaces is taken as the final output of our algorithm. The experiment results show that for
images with different lighting conditions, 1) the outputs of our algorithm is free from the halo artifacts; 2) there are no
color distortion and noise amplification problems; 3) the quality and the efficiency of the algorithm are superior to the
multi-scale retinex algorithm (MSRCR) and other comparison algorithms.
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Fig.2 Visual comparisons of the results obtained by the Gaussian filter and the FMF algorithm
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Table 1 Comparative evaluations between the Gaussian filter and FMF algorithm (Images size: 2000 x 1312)
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Fig.7 Comparison of different algorithms results
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Table 2 Different color enhancement algorithms objective test results

J5i el MSRCR DCT HSV-IMSR NASA AILER

bl 5.078 5.039 5.090 5.028 4.685 5.228

P btliife 2.980 6.599 5.381 4.579 5.756 7.870
¥)E 75.243 107.396 114.53 117.550 115.049 112.33

SSIM — 0.017 0.015 0.074 0.088 0.031

5 4.584 5.001 4.914 5.009 4.970 5.042

Ei btliifes 2.073 7.818 5.593 5.385 8.422 8.594
¥iE 57.237 105.929 97.668 104.138 110.339 111.17

SSIM — 0.058 0.050 0.086 0.035 0.041

I 4.860 5.340 5.294 5.334 5.349 5.374

R btliife s 4.275 11.257 9.991 8.847 12.052 14.094
B 57.956 109.248 107.252 112.638 93.190 116.043

SSIM — 0.022 0.047 0.045 0.145 0.048

7] 4.911 5.324 5.242 5.342 5.157 5.381

i btliifes 1.665 7.183 4.750 4.802 6.234 6.674
A 68.244 102.11 107.39 112.17 114.15 110.47

SSIM — 0.020 0.003 0.058 0.010 0.028

3 AREEE L R
Table 3 The speed of different algorithms

AbFLESTE (ms)  MSRCR  DCT  HSV-IMSR  AXHik
% 1437 5656 700 300
[EPe53 1438 4750 705 296
il 1422 5360 703 299
PNt 1423 4850 702 297

R4 PralnE R RS

Table 4 The average index of all test images

R ESECTN v T B)fH SSIM
MSRCR 5.023 6.970 116.031 0.087
DCT 5.075 8.263 115.520 0.044
HSV-IMSR, 5.137 8.345 118.739 0.298
AR 5.108 11.028 121.804 0.311

T S 2 2 xS L%, 2 BL SSIM. R I
TRIECHIERILER. thak 3 W%, A SCERH Ak
AT WK 4 W LUE ), ASCHZ AL
B T R (R AT HSV-IMSR 5324k, HAhA IR 2 K]
BIE I RE, YA SSIM (EIIE T XL Ei%, 183
T HCE SRR H .

ASCAE MSRCR il -, 56 HOK v 0 45 BB

AT T . MSRCR WA 3 /Sy sid, B )
WREZE R NGk o < 50,50 < 0y < 100,03 >
100. W ARH &G RP T ERIT I, BE &
BRI B, ASCE 5 Retinex JEfili B H
FMF SEACE g, A m T EEAE. K
W, AE 2.2 75 R F /N RUBE (1) 80t v 37 8 8 AR RN £
R, AR T FIER MR 45, NGl 4Rk
2. & 3 P LLE H, A CHE Retinex HES L A]
AT T S, A SRR E AR A L, T
HABLRAIE T 305 S RO

4 it

BEXIHET MSRCR. LAY il AL R 3
W s KOt O IS, A SCRE T AN ) St 5,
S SRR WA SCHAIRIEA R e 73X LA L. I
H AR 2 WA bR AL )RR AT BRI
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