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A Fast Image Defogging Algorithm Based on Edge-maximum Filter

CHEN Lu, HE Hong-jie, CHEN Fan
(Sichuan Key Laboratory of Signal and Information Processing , Southwest Jiaotong University »
Chengdu 610031, China)

Abstract: A fast image defogging algorithm based on edge-maximum filter was proposed to address halo
effect and color distortion caused by the existing defogging methods. Firstly, an edge-maximum filter was
used to recover the undervalued dark pixels obtained by edge detection, which was to receive an accurate
transmission map and eliminate the halo effect. Then in order to gain a high contrast dehazing image, all
the dark pixels were multiplied by a scaling factor to improve the dynamic ranges of the transmission.
Finally, two brightness thresholds and one flat threshold were set to eliminate the influence of high light
objects in the image and obtain a more accurate airlight, which keeps a high color fidelity in the dehazing
image. The simulation results show that the proposed method, compared with other algorithms, could
eliminate the halo effect and achieve the dehazing image with high contrast and high color fidelity,

especially for the images containing high light objects or rich details. Meanwhile, the computational speed

is also improved.
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(a) Haze image

(d) Refining result of Ref.[2]

(b) Dark channel image of (a)

(e) Refining result of Ref.[10]

(c) Transmission map without refining

-

(f) Refining result of Proposed
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Fig. 2 Results of refining transmission map
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Table 1 Comparison of algorithm time of refining ¢
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(b) Ref[2]’s result

(f) Haze image (road)

(2) Ref[2]'s result
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(e) Proposed result of (a)

(c) Ref.[11]s result

(h) Ref.[11]'s result
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(d) Ref.[12]’s result

(i) Ref.[12]'s result (j) Proposed result of (f)
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Table 2 Comparison of airlight

Ref. [27]s airlight

Ref. [117]s airlight

Ref. [127s airlight

Proposed

Mountain [0.972,0.929,0.913]  [0.905,0.905,0.905]  [0.922,0.937,0.933]  [0.870,0.894,0. 886 ]
Road [1.000,1.000,1.000] [1.000,1.000,1.000] [0.981,0.990,0.993] [0.996,1.000,1.000]
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(b) Ref[2]'s result

(2) Ref[2]'s result

(f) Haze image (tiananmen)

(c) Ref.[8]s result

(h) Ref.[8]'s result
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(d) Ref.[11]’s result

(i) Ref.[11]’s result (j) Proposed result of (f)

(e) Proposed result of (a)
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Fig. 4 Comparison of dehazing results
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Table 3 Comparison of different algorithm
. Ref. [2] Ref. [8] Ref. [11] Proposed
Figure
L dorrel Lo diorrel L deorrel L deorrel
Mountain 0.639 0.336 0.673 0.252 0.607 0.320 0.676 0.385
Train 0.562 0.441 0.599 0.330 0.728 0.164 0.587 0.460
Road 0.278 0.484 0.319 0.343 0.288 0.356 0.323 0.422
Tiananmen 0.556 0.523 0.332 0.459 0.487 0.417 0.562 0.575
*4 EZWHEFREAREMNEE 7.2012, 41(3); 320-325.
Table 4 Comparison of algorithm time(s) [6] PANG Chun-yin, JI Xiao-qiang. An improved method of image

Figure  Resolution Ref.[2] Ref. [8] Ref. [11] Proposed
Mountain 600 X450 90.17 1.33 7.59 4. 80
Train 400 X600 74.28 0.92 6.14 4. 04
Road 400 X600 75.31 0.95 6.13 3.94
Tiananmen 450X600 83.8 0.93 6.95 4.43
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