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Image quality improvement of laser active imaging in fog

Wang Sen, Pan Yuzhai, Liu Yi, Yang Baosen, Qu Shiliang
(Department of Opt-electronics, Harbin Institute of Technology at Weihai, Weihai 264209, China)

Abstract: The image quality of laser active imaging system degraded dramatically in fog. The obtained
infrared image had the features of low contrast and serious noise. Thus an image process method
combining dark channel prior and bilateral filter was proposed. The dark channel prior was adopted to
remove fog from the image. Then the image was denoised using the bilateral filter. So the contrast of the
image was improved and the noise was reduced. Both subjective and objective evaluation of the processed
image by different methods show that the proposed method could obtain better visual effect. The standard
deviation is more than doubled. The information entropy and information capacity have about a twenty
percent improvement. Thus, it’s an effective way to improve the quality of infrared image in fog.
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Fig.1 Infrared laser active imaging system
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Fig.2 Results comparison of scene one
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Fig.3 Results comparison of scene two
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Fig.4 Results comparison of bilateral filter
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Tab.1 Subjective evaluation of scene one

Original  HE WT  DCP DCP&BF
Information 6.4848 5.9459 6.4753 7.5682 7.8841
entropy
Standard 25.293 75.100 24.971 57.979 52.527
deviation
Information 8.2216 5.8641 8.6705 9.4415 9.4748
capacity
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Tab.2 Subjective evaluation of scene two

Original HE WT DCP  DCP&BF

Information 5 061 7 4.9675 5.0200 6.4654 6.4045
entropy
Standard 8.3495 74.703 8.2082 22.08  20.669
deviation
Information 7 o510 49471 7.3284 8.4603 8.7214
capacity
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