
Single Image Haze Removal 

Using Dark Channel Prior

Kaiming He     

Jian Sun     

Xiaoou Tang

The Chinese University of Hong Kong

Microsoft Research Asia

The Chinese University of Hong Kong



Hazy Images

ÅLow visibility

ÅFaint colors



Goals of Haze Removal

ÅScene restoration

ÅDepth estimation
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Ambiguity in Haze Removal
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Previous Works

ÅUsing additional information

ïPolarization filter [Shwartz et al., CVPRô06]

ïMultiple images [Narasimhan & Nayar, CVPRô00]

ïKnown 3D model [Kopf et al., Siggraph Asiaô08]

ïUser-assistance [Narasimhan & Nayar, CPMCVô03]
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ÅSingle image

ïMaximize local contrast [Tan, CVPR 08]
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Priors in Computer Vision

ÅSmoothness prior

ÅSparseness prior

ÅExemplar-based prior
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Dark Channel 
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Dark Channel 
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Dark Channel 
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Dark Channel 
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A Surprising Observation
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Dark Channel Prior

ÅFor outdoor haze-free images
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What makes it dark?

ÅBlack object

ÅColorful object

ÅShadow



Dark Channel of Hazy Image

ÅThe dark channel is no longer dark.

hazy image dark channel



Transmission Estimation
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Transmission Estimation
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Compute dark channel
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Estimate transmission
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Transmission Estimation

input estimated

Estimate transmission


