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Robust Real-time Night Visibility Enhancement for
Environmental Change using Haze Removal Method

Jae—Won LeeT, Sung—Hoon HongH

ABSTRACT

In this paper, we propose improved night visibility enhancement algorithm based on haze removal
method. The proposed method uses new haze removal method in place of the conventional methods. Our
night visibility enhancement method is very good and faster than traditional methods. This method also
uses additionally local histogram equalization for sharpening the enhanced image. Our method can be
applied to any application that uses a visible light camera, and it is appropriate to apply a black box,
vehicle camera, and cell phone camera, since it is possible that real-time processing.
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Fig. 1. Comparison similarity between inverted night image and haze image, (a) night image 1, (b) night image 2,
(c) inverted image of (a), (d) inverted image of (b), (e) haze image 1, (f) haze image 2,
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Fig. 2. The procedure of proposed night visibility enhancement method. (a) input Y image, (b) inverted Y image,
(c) enhanced inverted Y image, (d) enhanced Y image,
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Fig. 3. Comparison result of between CLAHE using or not, (a) input Y image, (b) CLAHE—ed image, (c) Brightness
enhancement Y image, (d) Brightness and sharpness enhancement Y image with CLAHE method.

(a) (c)

Fig. 4. The example of color component enhancement, (a) Input color image, (b) Enhanced image using original
color component, (c) Enhanced image using enhanced color component,
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Table 1, Quantitative measurement
Method Fig. Size Time(sec) CAF _in CAF _out CAF _ratio
7 580+%388 0.087 10.56 19.94 1.89
8 640480 0.101 13.67 20.38 1.49
CLAHE 9 594443 0.094 38.25 42.00 1.09
10 500%375 0.079 32.28 34.85 1.07
Average = 0.09 23.69 29.29 1.39
7 580388 0.030 10.56 15.64 1.48
8 640%480 0.040 13.67 18.44 1.34
Cheng’s 9 594443 0.032 38.25 41.94 1.09
10 500%375 0.031 32.28 27.84 0.86
Average = 2.45 5.28 15.81 1.50
7 580+388 0.053 10.56 33.75 3.19
8 640%480 0.085 13.67 31.20 2.28
Drago’s 9 594443 0.073 38.25 34.21 0.89
10 500%375 0.049 32.28 17.35 0.53
Average = 0.00 0.00 0.00 0.00
7 580%388 9.756 10.56 29.47 2.79
8 640480 13.384 13.67 28.63 2.09
Dong’s 9 594443 11.508 38.25 43.79 1.14
10 500%375 8.141 38.28 26.33 0.68
Average = 0.00 0.00 0.00 0.00
7 580%388 0.091 10.56 29.41 2.78
8 640480 0.112 13.67 30.23 2.21
Proposed 9 594443 0.108 38.25 43.23 1.13
10 500%375 0.091 32.28 28.08 0.86
Average = 0.00 0.00 0.00 0.00
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Fig. 7. The result of night visibility enhancement of various method for nighttime image 1. (a) Original image, (b)
CLAHE method, (c) Cheng's method, (d) Drago's method, (e) Dong's method, (f) Proposed method.

Fig. 8. The result of night visibility enhancement of various method for nighttime image 2. (a) Original image, (b)
CLAHE method, (c) Cheng's method, (d) Drago's method, (e) Dong's method, (f) Proposed method.
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Fig. 9. The result of night visibility enhancement of various method for backlight image. (a) Original image, (b) CLAHE
method, (c) Cheng's method, (d) Drago's method, (e) Dong's method, (f) Proposed method.

(c)

Fig. 10. The result of night visibility enhancement of various method for daytime image. (a) Original image, (b) CLAHE
method, (c) Cheng's method, (d) Drago's method, (e) Dong's method, (f) Proposed method,
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