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Abstract— This paper presents the survey on various image 

dehazing approaches. An image can be degraded due to bad 

weather conditions such as fog, Haze, smoke etc. Image 

dehazing approaches help to remove the present haze from 

the input images and make the images more visible for 

human perception. These approaches are used in remote 

sensing, outdoor surveillance, object detection etc. In this 

paper, various advantages and disadvantages are described 

for each and every image dehazing approach. These 

approaches produce improved and correct color contrast of 

input images. The paper summarizes the best approach 

among existing dehazing method. 
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I. INTRODUCTION 

An image (derived from Latin: imitari intending to hint) is a 

vestige that depicts visual perception, for occasion a two-

dimensional picture, that has a similar appearance to some 

subject as a general rule. A physical article or a man, in this 

way gives an outline of digital image. The purpose of an 

image is to  

1) Catch a more extensive perspective when contrasted 

with different methods of data representation. Images 

catch a more extensive perspective when contrasted 

with different methods of data representation. 

2) Images are straightforward and translate when 

contrasted with printed or textual part. 

3) Images highlight the thoughts and perspectives of a 

person. 

4) Images make an article more instinctive and charming 

to contemplate. 

II. IMAGE DEHAZING 

The clarity of images of outside scenes is spoiled or debased 

by dreadful atmosphere conditions[6,4,7]. Altogether, the 

clarity of the caught image is diminished by the air wonders 

like fog and mist[8]. This is known as hazing impact that 

debases the clarity of the images. In region of advanced 

image handling to expel or remove the impact of haziness 

and to upgrade the clarity of the caught images is an 

extremely difficult assignment. In both customer 

photography and PC based applications dimness expulsion 

or dehazing is highly desired for the upgrade of images that 

are taken under poor clarity or bad atmosphere conditions 

and it has been a great challenge undertaking particularly 

when just a solitary/single spoiled or debased image is 

accessible. Numerous researches have been dedicated on the 

issue of how to get the brilliant de-hazed image from the 

previous decades. There are two dehazing approaches that 

are utilized to expel or remove the fog impact and to get the 

dimness free image. In the primary dehazing approach, from 

the distinctive atmosphere conditions different images of the 

same scene have been taken. In any case, this methodology 

requires particular equipment and other extra data, for 

example, profundity or depth map. This methodology for the 

evacuation of dimness is problematic on account of the 

inaccessibility of the extra data to the clients. The second 

approach of the fog evacuation depends on single image and 

it requires a solitary/single input image. This methodology 

relies on the true presumptions and then again the method 

for the scene. It recovers the scene information or data 

considering the earlier information or data from a solitary 

image. 

A. DEHAZING Approaches 

 
Fig. 1: Image Dehazing Approaches 

1) Single Image Dehazing Approach:  

Single image dehazing approach is further classified into 

categories that are defined following:- 

2) Physical Based Approaches:  

Physically based approaches reestablish the cloudy images 

considering the assessed transmission profundity/depth map. 

Physically based approaches are further of three types they 

are discussed below.  

a) Independent Component Analysis:  

 
(a)    (b) 

Fig. 2: Example for Independent Component Analysis [1] 

(a) Input Image (b) Output Image 

Independent component analysis is a bona -fide framework 

to isolate two included parts from a signal[9]. This strategy 

recognizes that the transmission and surface shading are 

quantifiably uncorrelated in neighborhood way[1]. Fattal has 

proposed a solitary/single image dehazing method which 

made a haze free image from the foggy image. The crucial 

key about his work is to decide the air light albino un-
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certainty and permits that the surface shading and the scene 

transmission are un-correlated. This system can make 

extraordinary results, however may be conflicting since it 

doesn't work outstandingly for thick haze. 

b) Dark Channel Prior:  

DCP is a technique to remove haze from an image using 

dark channel prior. The dark channel prior is a type of 

statistics to generate outdoor haze free images[3,10]. It 

emphasizes on the key observation that outdoor images have 

some pixels with very low intensity[5]. This implies that 

pixels are very dark and difficult to see with human eye. 

Technique helps to estimate the thickness of the haze and 

generate a good quality haze free image. This technique 

produces high quality depth map that gives the good 

estimation of transmission. The drawback of DCP is that 

when objects are similar to atmospheric light and no shadow 

is formed then this technique generates radiance with lower 

intensity [11].  

 
(a)  (b)  (c) 

Fig. 3: Example for Dark Channel Prior[3] 

(a) Input Image (b) Depth Map (c) Output Image 

B) Contrast Based Approaches:  

Without evaluating the depth information, contrast based 

approaches enhance the hazy images. By restoring the 

contrast of debased images, the contrast based approaches 

upgrades the clarity of images. 

 
(a)   (b) 

Fig. 4: Example for Contrast Based Approaches[2] 

(a) Input Image (b) Output Image 

1) Fast Dehazing Approaches:  

Fast Dehazing approaches are also further divided into 

following three strategies. 

a) Tan’s Strategy:  

To remove haze from an image, R. T. Tan has established a 

technique to dehaze a single image that has taken under bad 

weather conditions for the better visibility [2]. In computer 

vision applications basically direct attenuation and the 

airlight linearly combine to model absorption and scattering 

process. Various existing techniques are present based on 

this model. Existing techniques needed two or more source 

images of a scene. Basically these images have taken by 

different degree of polarization as rotate polarized filter on 

some degree of angle that connected to the camera. But this 

new technique has not required such kind of filters. Here, 

only a single image is required to process. Airlight and 

contrast are the two main observations those require for the 

whole process. Markov Random Fields (MRF) platform has 

used to develop a cost function based on these key 

observations. No mathematical information is required by 

this technique and it can able to handle both grayscale and 

color images. As this technique have various advantages. 

But by testing results authors have found some problems. 

 
(a) (b) 

Fig. 5: Example for Tan’s Strategy [2] 

(a) Input Image (b) Output Image 

b) Fattal’s Strategy:  

Fattal has considered a novel strategy for single image 

dehazing. This strategy depends upon the observation in 

which the scattered light is removed to enhance the visibility 

of the scene and refines haze free scene[1]. This strategy 

estimates the transmission, based on minimal input. The 

author has used the statistical extrapolation to estimate the 

quantity of the noise in the input image. To solve non-linear 

inverse problemits performance relies on the quality of the 

input data. In this strategy, the author has formulated a 

restored formation model. This formation model helps to 

remove duplicity in the data.  To recover haze free image by 

this strategy it must calculate both surface color values and 

transmission values for each pixel. This strategy has its 

limitations that it doesn’t perform well when there is the 

absence of multiplicative changes in important parts of the 

input image. 

 
(a)    (b) 

Fig. 6: Example for Fattal’s Strategy[1] 

(a) Input Image (b) Output Image 

III. COMPARISON AMONG ALL DEHAZING APPROACHES 

In this area, a general examination between physically based 

approaches and contrast based approaches. In Physical 

based approaches the first one is independent component 

analysis (ICA), this methodology is physically good and can 

make magnificent results, however it might be tricky since it 
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doesn't work decently for thick cloudiness. The second 

approach is dark channel prior (DCP) that uses delicate soft 

matting system to recoup a fantastic shadiness free image. 

The last one is the Bayesian probabilistic that resolves the 

bi-linear ambiguity. Contrast based approaches boost the 

visibility of the degraded images by restoring the contrast of 

the debased images and also the contrast based images 

upgrades the images without using the additional 

information such as depth map. It is clear that in single 

dehazing approaches contrast based approach is best 

approach. In regions that insufficiently represent original 

chromatic contrast of the scene, the contrast based 

approaches restores the lost discontinuities only in those 

regions. A general comparison between the fast dehazing 

approaches. The main aim of the Tan’s strategy is to only 

increase the contrast of the images. The Tan’s strategy lacks 

of color fidelity. Fattal’s strategy reduces the color fidelity 

but it fails to perform well especially in thick haze regions.  

The Dark Channel Prior (DCP) strategy is easy to 

implement, accurate and quite simple. DCP strategy 

provides good results with the dense haze in lowest 

execution time than Tan’s and Fattal’s strategy. 

Approach Author Advantages Disadvantages 

Independent 

Component 

Analysis 

R. 

Fattal[1] 

It valid 

physically. 

It produces 

good result 

It enables to 

recover input 

images covered 

with dense haze. 

Dark 

Channel 

Prior 

K. He et 

al.[3] 

It obtains 

high quality 

depth map. 

Thickness of 

the can be 

directly 

estimated by 

it. 

It doesn’t provide 

accurate result 

when scene 

objects are of 

same color as 

airlight does. 

It doesn’t well for 

sky regions. 

Tan’s 

Strategy 

R. T. 

Tan[2] 

It is able to 

handle both 

colored and 

grayscale 

images. 

No 

geometrical 

structure is 

required of an 

image. 

It produces halos 

and artefacts in an 

output image. 

It doesn’t provide 

the accurate value 

of airlight. 

Fattal’s 

Strategy 

R. 

Fattal[1] 

It removes 

the ambiguity 

present in the 

input data. 

It is able to 

handle 

different 

types of hazy 

images. 

Quality of the 

source images 

directly affects its 

performance. 

Obtained image is 

little blurred due 

to atmospheric 

scattering. 

Contrast 

Based 

Approach 

R. T. 

Tan[2] 

It improves 

the visibility 

of the scene. 

It enhances 

the brightness 

of the scene. 

It doesn’t valid for 

physically. 

It produces halo 

effects in the 

output image. 

Table 1: Comparison of Different DEHAZING Approaches 

IV. CONCLUSION 

Various image dehazing techniques are studied by this 

paper. Image dehazing techniques are very useful in number 

of computer vision applications. The discussed strategies 

have various advantages and disadvantages. From the above 

table, it is concluded that there are many issues which were 

neglected to remove haze from the input images. It is found 

that from all existing strategies DCP(Dark Channel Prior) is 

one of the best among all. DCP has produced automatic 

depth map that helps to produce better result to make it 

better from others. It produces the final output without 

artifacts and halos. But still there are some problems in 

existing DCP strategy as it doesn’t perform well in sky 

regions and where no shadow casts. These problems can 

improve well in the near future. Also, it can perform some 

filtering and fusion techniques to produce better output.  
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