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Calculation model and algorithm in foggy image enhancement

Zhang Xinlong, Wang Ronggui, Zhang Xuan, Zhu Jing

( School of Computer and Information, Hefei University of Technology ,Hefei 230009 China)

Abstract: The degradation of foggy images is non-linear with the depth of field, a new adaptive Retinex algorithm in foggy
image enhancement is proposed. The algorithm adjusts the parameters of Retinex automatically according to the strong
degree of fog reflected by the features of cumulative distribution function. A new calculation model of image enhancement is
built based on this. The model combines the results enhanced by adaptive Retinex algorithm and CLAHE algorithm with
different weights adaptively, makes enhanced images be able to keep both color constancy and luminance constancy, and
make foggy images clear. Subjective observation and objective evaluation show that, the proposed method is more effective
than HE and MSR algorithms both in details enhancement and color preserving.
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Fig. 10 Comparison of the processed results of mist 2
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Tab.1 Comparison of images’ gray mean

¥

4 HE 4t MSR b Ak

P BIERES ik VISLIEAE S
5 132.5599 127.5280 164.083 9 150.012 4
K6 162.8072 127.496 1 151.4319 154.846 7
7 128.2571 127.462 8 188.011 8 149.602 9
8 136.0851 127.4527 142.621 7 145.756 9
9 141.8233 127.423 5 129.643 7 152.209 8
K10 136.8337 127.414 4 143.699 4 144.627 1

R2 BEBKREREEZILR

Tab.2 Comparison of images’ standard deviation

PRk 22

B HE 4b MSR b A

P BIERES ik SRS
5 29.1883  74.739 8 62.118 7 18.998 1
K6 39.8155  74.6703 58.126 7 30.564 3
K7 23.7552  74.8352 45.263 0 18.5127
8 59.0107  74.7407 71.405 4 58.504 4
9 30.2051  74.786 5 57.582'5 32.3756
K10 32.4963  74.738 3 52.089 9 37.307 2

s 1 MR 2 TR, AR OB i Ak PR SR K
JEXH — e T 5 E HE R MSR 4b 31 45 2R (9%
FHPER T R TERRBEAREKA G,
YI(EAT PT BB I AR SC Y Ak PR A5 2R s MSR B 7 4]
5 M 7T L5 RORAYIR S 1Y KB Ed R e 1 I
BIME) , RS e 140 ~ 180 Z i), % 1l [t
BT A N B T o T A SCH 05 A B 4G
AR R o o 22 WU AR T, U8 IR 3R 22 i) 5 B ) 22
S T KR G T AR R g3 A A R O, HEE
AN E M [Al I R FHSCHR L 1S ] v i 42
WA ST J7 5 R T AR i . St i B AR i
U5 R AR 23 AN 5 B 0 /AR A A 1 R (— i
50 x50 m 60 x 60) , 2R J7 70 Bl i+ A4S 1k
BRI 22 Std y , 555 15 B 1 7 PR 1z 22 48 AR AF-
Yy B2 T5 22 std SRR IKIEIE gray, P
HHRATBIEO 4R AR S5 R AE MUK, 1R
(1 Jor it il
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# 30 gray x std B GETTHEE R LB, Horp 12
W50 x50, M AT LUA R R Y gray x std {6
AR /DN, oF I8 9 PR 5 B 5 0 FE JEE 22 IR B
Mo ZAR SCHR 1 Ak BRS04 B VE AN BodiE 3 s T
HE Fll MSR 5592 i) 4b BR 45 2R, 3 WA SO0 0k Ak 2
Jei PG % b HE il MSR 8 32k b B S ) S5 2 T
wro NI L 2 5 TR IR A 45 7 i i Ak B 2
ALK 11—13 fis,
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Tab.3 Comparison of image quality metrics

AR

S HE 4t MSR 4b A

i BIERES ik VISIERE S
K5 4.0932x10* 9.9100x10*  9.992 6 x10*  1.186 6 x10°
16 3.6459 x10* 5.409 6x10*  4.856 8 x10*  7.9823 x10*
E7 3.7372x10* 1.0340x10° 1.0232x10°  1.374 1 x10°
18 1.286 6 x10° 1.661 0x10° 1.578 8 x10°  4.619 0 x10°
&9 6.960 1 x10* 1.3633x10° 1.1694x10°  2.8777 x10°

10 9.1209 x10* 1.814 1 x10° 1.5440 7 x10°  3.055 5 x10°
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Fig. 11  Comparison of the processed results

of scene depth 1
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Fig. 12 Comparison of the processed results of scene depth 1
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Fig. 13 Comparison of the processed results of scene depth 1
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Tab.4 Comparison of image quality metrics

AN
Kl {5 HE /b MSR 4t A
PEC mem LT
[ 113.8122 x 10* 8.2931 x10*  7.2128 x 10*  1.4634 x 103
€1 123.7458 x 10* 7.3918 x 10*  5.6474 x 10*  1.0958 x 10°

F 136.2109 x 10* 1.3245 x10°  1.1440 x10°  2.3608 x 10°
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