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A Novel Physics-based Method for Restoration of Foggy Day Images

CHEN Gong,WANG Tang,ZHOU He-qin
( Department of Automation, University of Science & Technology of China, Hefei 230027 )

Abstract Scene visibility is very low in foggy days. We need to defog the surveillance video to make sure the intelligent
visual surveillance system work normally. According to optics theory, the reduction of scene visibility is exponential to the
scene depth. The defog effect of existing model-based methods are not good enough. In this paper, a new physics-based
method of image restoration is presented. This method models scene points in foggy day firstly. Then the scene depth is
calculated for two images which are captured in clear day and foggy day respectively. Image or video taken in foggy day is
restored using depth information finally. The experiments demonstrate the effectiveness and practicality of this method.
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Fig. 1 Attenuation model
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Fig. 3 The flow chart of defog method
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Fig. 4 Illustration image of iso-depth area selection
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Fig. 5 Experimental result of static scene

(o) ERIARE

() R [T1 7 = B AR

27 [RIR P 10 7 5 TR B SR AR AT L 67 B L ) i 5%
DRI, 3% — T (U7 26 R 22 J0R0) M 4% 5 5 R R RE L
[, 2 7 Ik A 2 2% P A b B i S50 25 55 OR 15
M , A% SCR F 5 5 B B 7 i, 20 30l X — B 55 KA A



892 B 4 DR 2R

$13 %

1 — B i R AL HEAT b PR, LIS B ) 275 KR
T RAR PO IR e 15 L S R I ORI AN,
XHECR ARG AT Tk K6 Sl T &% K
BMEZFWIREE R HPE 6(a) BRAMZE K
ZE KR, K 6(b) RIERSFHEE, K 6(c) RER
sl &S5, b s T4 AT NEiE s ik, K
6(d)EL%FJaMBCR. mE 6(d)nfLIFE T, HAE
TR B Az Sh Py A i Rl i, 37 5 RE DL RE A5 31 1 4R i, n] L
AL TSN L WRAN .

K3 WA

%S ot I A A AR R AL B AT L 5
R SE X — Be s RAMRE AT 25 5 b B, SR I 40 9] IR
AL A Ak B 9 R 1 BGE B AR e AR
Z5 B MR o 25 B 47 W T o B0 552 ) 4 22
K, BRI B AW B — Ik IF H2 e AL
FRSCIE A MU Z BT AR 7 S T 5

BT

. (a) IR 1R 75

il
" ) ZEEG

0310 0:46:2%

(a) FRSFHER (b) ERSH KR

R0 1320

() BERENEHFEK

K6 ZhEGRLEImss

Fig. 6 Experimental result of dynamic scene
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Fig. 7 Experimental result of foggy day surveillance video
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