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An automatic white balance method via
dark channel prior

Wang Fei, Wang Wei
Intelligent Equipment Laboratory, Xidian University, Xi'an, Shaanxi 710071, China

Abstract: In order to overcome the problem that white balance failure caused by white region detection error in
automatic white balance, this paper proposes a white balance method based on dark channel prior. First, get the
dark channel image, then extract the white region in the image according to the dark channel, and then remove
the region with high saturation. Finally, in order to correct the color and ensure that the image brightness does not
change, we calculate the correction gain in the CIE-XYZ color space relative to the luminance channel Y. Experi-
mental results show that our algorithm has achieved good results both in subjective and objective evaluation com-
pared with some classical algorithms, and the rate is greater than 150 frames/s on embedded devices.
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Fig. 1 White region extraction process. (a) Original color cast
image. (b) Dark channel image. (c) Light transmission model; (d)
The final stable white region. (The region of the red frame from
the visual point of view is very obvious in the supersaturated
region, and our algorithm effectively eliminates this part of the
region when extracting white regions.)
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Fig. 2 Error comparison of different K values
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Table 1 Error and speed of our method D7100
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Fig. 3 White balance results of the indoor image using five different automatic white balance methods. (a) Original image
(53.95); (b) GWM (26.92); (c) PRM (27.02); (d) Grey-Edge (19.11); (e) Ada-Threshold (22.80) ; (f) Our method(11.91).
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Fig. 4 White balance results of the outdoor image using five different automatic white balance methods. (a) Original image
(59.03); (b) GWM (11.40); (c) PRM (11.70); (d) Grey-Edge (5.02); (e) Ada-Threshold (8.06); (f) Our method (4.12)
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Fig. 5 White balance results using Nikon D7100 and our method. (a), (d) Original image; (b), () D7100 auto white
balance; (c), (f) Our auto white balance
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Fig. 6 White balance results using HI3516D and our method. (a), (d) Original image; (b), (e) HI3516D auto white

balance; (c), (f) Our auto white balance
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Table 2 Max/Min/Mean error of white balance on testing

PRM
Min/Max/Mean

GWM

Dataset Min/Max/Mean

Ada-Threshold
Min/Max/Mean

Our method
Min/Max/Mean

Grey-Edge
Min/Max/Mean

Indoor(18) 16.06/33.07 /21.13 14.14/34.05/23.02

Outdoor(30) 8.06/20.29/12.32 9.38/23.06/16.24

Other (20) 8.60/19.94/14.17 7.61/28.17/20.19

4.24/31.08/18.14

5.38/16.40/9.38

2.23/17.29/11.95

4.58/26.09/12.48 4.35/14.49/10.53

1.41/13.33/7.41 1.41/11.09/5.29

2.0/16.30/6.40 2.44/10.44/5.83
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White region extraction process. (a) Original image; (b) Dark channel image; (c) Light estimation image; (d) White region

Overview: Color is an important feature in the field of computer vision, as it relates to the practical vision problems
such as designing an object recognition or classification tasks. For human beings, the brain will let people feel who isin a
natural white light environment, while this is difficult for a computer, Given a pixel with blue color, how can a computer
distinguish that the color is resulted by a white object under a blue lighting source or a blue object under a white lighting
source? In order to address this question, we need to remove illuminated color of the light source, which is specified as
white balance problem. In general, there are three types of color constancy approaches, summarized as statistics-based,
traditional learning based and deep learning based ones, respectively. Although the latter two have achieved excellent
results, but due to the low speed, it is not practical. The statistics-based method has the problem of white region or white
points detection error which leads to white balance failure. In order to solve this problem this paper proposes a white
balance method based on dark channel prior. First, get the dark channel image, extract the white region in the image ac-
cording to the dark channel, and then remove the region with high saturation. Finally, in order to correct the color and
ensure that the image brightness does not change, we calculate the correction gain in the CIE-XYZ color space relative to
the luminance channel Y. By removing the region with high saturation, we define a threshold transformation. Through a
large number of experiments, we obtain a threshold K which can effectively eliminate the high light area, and this makes
the white area more stable. In order to make the algorithm run on a low frequency ARM, we tested the white balance ef-
fect under different down sampling which shows that the speed is only 5ms under the size of 1/16, and the effect does not
have much impact. Experimental results show that our algorithm has achieved good results both in subjective and ob-
jective evaluation compared with some classical algorithms. Meanwhile, we compared our method with a Nikon camera.
Our method is excellent, and it’s better than Canon in detail. We use our algorithm instead of the white balance algo-
rithm in HI3516D. The test shows that our method can achieve 150 frame/sec and the effect is better than the algorithm
in HI3516D.
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