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Motivation 
Haze removal is highly desired; however, it is difficult to 
achieve, especially for a single image:  

(1) The criterion of haze is ambiguous. In practice, the air 
atmosphere is not free of haze even on clear days. Besides, 
humans perceive scene depth due to the existence of haze.  

(2) Sunlight easily influences the estimation of atmospheric 
light.  

(3) It is difficult to achieve scene depth from a single image, 
and a transmission map is related to scene depth. 
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Main idea 
We propose an accelerated dehazing method based on 

single pixels. Unlike methods based on regions, our method 
estimates the transmission map and atmospheric light for 
each pixel independently, so that all parameters can be 
evaluated in one traverse, which is a key to acceleration. 
  Then, the transmission map is bilaterally filtered to restore 

the relationship between pixels.  
 After restoration via the linear hazy model, the restored 

images are tuned to improve the contrast, value, and 
saturation, in particular to offset the intensity errors in 
different channels caused by the corresponding wavelengths. 
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Method 
1. Achieving the dark channel: 

 

2. Filtering the transmission map: 

 

3. Restoring the hazy image: 

 
 

4. Tuning the color channel: 
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Major results 

Comparison of hazy images with restored images 
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Major results 

Front In
form

 Technol E
lectro

n Eng



Conclusions 
We have proposed an approach to remove haze for a single image. 
The transmission map and atmospheric light have been achieved in 
a single circulation. A bilateral filter has been used to refine the 
transmission map. The atmospheric light has been corrected by the 
experience and the statistics to constrain the overestimation. We 
have restored images by the channels based on different 
wavelengths. To evaluate the performance of this approach, our 
method has been compared with the existing dehazing algorithms.  

Experimental results show that the proposed algorithm outperforms 
other methods in terms of efficiency and dehazing effects. 
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