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Abstract- This paper presents a study about different image dehazing methods to remove the haze from hazy images captured 
in real world weather conditions to recover a fast and improved quality of haze free image. Haze causes problems in various 
computer vision and image processing based applications as it diminishes the scene’s visibility. Attenuation reduces the 
contrast and air light increases the whiteness in the scene. Haze removal technique improve the color and contrast of the scene. 
These methods are widely used in many computer vision applications such as outdoor investigation, object detection, tracking, 
segmentation, consumer electronics etc. 
 
Index Terms- Air light, Image Dehazing, Contrast enhancement, Dark channel prior.  
 
I. INTRODUCTION 
 
A known problem inherent in investigation and other 
observation systems in the need to overcome visibility 
reducing conditions such as: humidity, haze, fog, mist, 
smoke, dust, snow or rain that might be present in the 
space between the investigation system and the target 
being observed. The particles or droplets reduces 
visibility in two ways; the first is the actual obscuring 
of what is behind the particle, and the other is the 
effect called “light scattering”. Outdoor images taken 
in bad weather usually lose contrast and reliability, 
resulting from the fact that light is absorbed and 
scattered by the turbid medium such as particles and 
water droplets in the atmosphere during the process of 
propagation. Moreover, most automatic systems, 
which strongly depend on the definition of the input 
images, fail to work normally caused by the degraded 
images. Images suffer from lack of quality taken under 
such conditions unless the hazy appearance is needed 
for invective reasons. Visibility restoration [6] refers 
to different that aim to reduce or remove the 
degradation can be factors like blurring due to camera 
misfocus, relative object-camera motion, relative 
atmospheric instability and various others. In this 
paper, we discuss the degradations due to bad weather 
like fog, snow, rain in an image. 
 

 

The haze removal strategy might be divided into two 
classifications: image enhancement and image 
restoration. Image enhancement classification 
excludes the reason of haze corrupting picture quality. 
This system loses apportion of the data in the physical 
process of image imaging [1] in foggy weather. 
Several algorithms have been proposed to enhanced 
the quality of images taken under foggy conditions, 
focusing for instance on visibility. 
 
II. LITERATURE SURVEY   
 
Haze removal method can be grouped into two 
categories that are multiple haze removal and single 
haze removal. Here we are discussing some single 
haze removing methods. This paper surveyed most 
relevant six papers in this area.       Qingsong Zhu, 
Jiaming Mai and Ling Shao [1] proposed a simple but 
powerful color attenuation prior for haze removal 
from a single input haze image. It works by creating a 
liner model and learning method. The model is 
created based on the difference between the brightness 
and saturation of pixels within the haze image. Depth 
map of haze is created by using the liner model. Scene 
radiance of the haze image is created from depth map. 
This is the basic form of proposed method. Haze is a 
combination of two components Airlight and Direct 
attenuation. 
 
Haze= Attenuation + Airlight 
From the definition of linearity in this model only 
pixel position is changed. Fog is the combination of 
Airlight and Direct attenuation. This faintness is 
occurred by two fundamental phenomena’s: Direct 
attenuation and Airlight. And it is describing as 
follow: 
 
I(x)=J(x)*t(x)+A*(1-t(x))                                       (1) 
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Where I(x) is the observed intensity of the xth pixel, 
J(x) is the scene radiance vector (the true color that we 
want to recover), A is the atmospheric light, and t is 
the transmission medium describing the portion of the 
light that is not scattered and reaches direct to the 
camera. In the equation (1) first term, A*(1-t(x)) is 
called Airlight. This haze model is directly extended 
to earth RGB component of a color image. As we can 
see, our approach is much faster than others and 
archives efficient processing even when the given 
haze image is large. The high efficiency of the 
proposed approach mainly benefits from the fact that 
the linear model based on the color attenuation prior 
significantly simplifies the estimation of the scene 
depth and the transmission.  
 
Robby T. Tan [2], Haze diminishes the contrast. 
Removing the haze enhance the contrast of the image. 
This paper [2] proposes a contrast method. 
Contrast maximization is a method that enhances the 
contrast under the constraint. Given an input image I 
the algorithm estimate the atmospheric light. This can 
be done by finding a small spot that has the highest 
intensity in image I. In the next step computer, the 
light chromaticity. However, to be more accurate, 
estimate it using an existing color dependability 
method. This method has number of disadvantages. 
The resultant image has larger saturation value 
because this method does not physically improve the 
brightness or depth but somewhat just enhances the 
visibility. Moreover, the result contains halo effects at 
depth discontinuities.  
 
Raanan fattal [3] present a new method for estimating 
the optical transmission in hazy scenes given a single 
input image. Base on this estimation, the scattered 
light is estimated to increase scene visibility and 
recover haze-free scene contrasts. Independent 
component analysis is the method used in this work. 
Independent component analysis is a statistical 
method to separate two additive components from a 
signal. This approach is physically valid and can 
produce good results, but may be unreliable because it 
does not work well for dense haze. 
Kaiming He, Jian Sun, Xiaoou Tang proposes [4] a 
simple but effective image prior-dark channel prior to 
remove haze from a single input image. It is used to 
measure the statistics of the outdoor fog free image. It 
is based on the observation most local patches in 
haze-free outdoor images contain some pixels which 
have very low intensities in at least one color channel. 
In the haze image, the intensity of these dark in that 
channel. In the haze image, the intensity of these dark 
in that channel is mainly contributed by the airlight. 
So by using this pixel it can directly provide accurate 
estimation of the haze’s transmission. The dark 
channel prior may be invalid when the scene object is 

inherently similar to be the airlight over a large local 
region and no shadow is cast on the object. Main 
advantage of this method in this method single image 
is used for restoration of foggy image and 
transmission map is estimated accurately. 
Disadvantage of this method is for airlight estimate 
assumption is required that only 0.1% brightest pixels 
are taken. It produces some halo effects on the 
resultant images. This method is invalid when scene 
object I similar to Airlight like car headlight snowy 
ground etc.  
 
Shuai Yang, Qingsong Zhu, Jianjun Wang, Di Wu, 
and Yaoqin Xie [5] combines dark channel prior 
(DCP) and histogram specification. This method is 
improved version of Dark channel prior(DCP). 
Improvement is that soft-matting will be done using 
bilateral filter. The aim of applying bilateral filter is to 
smoothen the small scale textures of image. Improved 
Dark channel prior is based on dark channel concept 
to estimate the atmospheric light and obtain better 
results. The intensity histogram which is usually the 
only information for a gray scale image, indicate the 
probability of every gray value of the pixel. It can 
conveniently obtain the contrast and intensity 
information of one image by analyzing the histogram. 
Histogram specification, whose core idea is to rebuild 
the histogram of image. It is very convenient to change 
gray value of image by altering histogram which has 
little relation with the scene shape. The weakness of 
the histogram specification is that, it will occur gray 
scale degeneracy on image, which can lead too serious 
anamorphous. 
J.-P. Tarel and N. Hautiere [6] set the visibility 
restoration from a single image without using any 
extra information as a particular filtering problem and 
we thus proposed a novel algorithm based on median 
filter. Its main advantage is its speed. The proposed 
algorithm, thanks to its speed.  may be used with 
advantages as pre-processing in many systems 
reaching from shadowing, intelligent vehicles, to 
remote sensing. Its complexity is only a liner function 
of the input image size and it also achieves as good or 
even better results compare to state of the art 
algorithms. We have also proposed a new filter which 
preserves edges and corners with obtuse angle as an 
alternative to the median filter but other operators 
dedicated to visibility restoration allowing to infer the 
atmospheric mask can be also imagine   
 
RESULT  
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Figure .1.  All left side images are the haze image of 
method used in Qingsong Zhu, Jiaming Mai and Ling 
Shao [1], Robby T. Tan [2], Raanan Fattal [3], 
Kaiming He, Jian Sun, Xiaoou [4] and right side 
images are the result of these method dehaze imag 
 

Table 1 Different haze removal methods advantage and 
limitation. 

 

 
 
CONCLUSION 
 
In this paper, we have presented a survey of different 
haze removal method in single image haze removal. 
Additionally, we tried to give a brief idea about the 
existing different method for haze removal. From the 
survey we found that almost all existing haze removal 
methods have its own advantage and some limitations. 
The overall objective of this review paper is to explore 
the short comings of the earlier presented techniques 
used in the revolutionary era of image processing 
applications. The contrast maximization method [2] is 
not give any useful result because it does not 
physically improve the brightness of the image. There 
is a need of modification in the [1],[4], and [5] 
methods work in the better way.to overcome these 
different methods some more advanced physical 
models can be taken into account 
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