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Abstract- Nowadays' images are the vital piece of everyone's 
life right now the each portable has the individual camera with 
them. These cameras are not having that much picture upgrade 
the expert camera or other expert imaging gadget has. The 
pictures are caught are arbitrary and influenced by natural 
conditions like mist, dampness, dust particles and light forces 
which can be decreased up to certain level during post 
preparing of pictures. In this work an image dehazing 
algorithm is proposed and analyzed with respect to its structural 
similarity(SSIM) and mean square error(MSE). The proposed 
defogging algorithm is based on recursive wiener filtered 
intensity range corrections and contrast stretching followed by 
filtering. The optimum values of both the parameters are shown 
in the simulation results section which is better than the 
previous results. 

Keywords - Fog Corrections, IntensityRange, Contrast 
Stretching, Wiener Filtering, MSE, SSIM. 

I. INTRODUCTION 

Images of outside scenes frequently contain haze, mist, or 
different kinds of atmospheric degradation brought about 
by particles in the atmospheric medium absorbing and 
scattering  light as it heads out from the source to the 
observer. While this impact might be alluring in an 
imaginative setting, it is in some cases important to fix this 
debasement. For instance, numerous computer vision 
algorithms depend on the suspicion that the info image is 
actually the scene brilliance, for example there is no 
unsettling influence from haze.  

 

Figure: 1.1 Haze Model. 

At the point when this presumption is damaged, 
algorithmic errors can be cataclysmic. One could without 
much of a stretch perceive how a vehicle route system that 
did not produce these results into record could have 
dangerous outcomes. In like manner, finding viable 

strategies for haze expulsion is a progressing zone of 
interest in the image processing and computer vision 
fields. 

A widely used model for haze formation is: 

𝐼𝐼(𝑥𝑥) =  𝑅𝑅(𝑥𝑥)𝑡𝑡 (𝑥𝑥) + 𝑎𝑎∞�1 −  𝑡𝑡 (𝑥𝑥)�… … … … … . (1.1) 

where x is location of a pixel , I is the observed image, R is 
the underlying scene brilliance, a∞ is the atmospheric light 
(or airlight), and t is the transmission coefficient. 
Intuitively, the image gotten by the observer is the convex 
combination of a attenuated variant of the basic scene with 
an additive haze layer, where the climatic light represents 
to the color of the haze (figure 1.1). A definitive objective 
of haze evacuation is to locate R, which likewise requires 
knowledge of a∞ and t . From this model, it is clear that 
haze elimination is an under-compelled issue. In a 
grayscale image, for every pixel there is just 1 constraint 
and 3 unknowns; for a RGB color image, there are 3 
limitations however 7 unknown (accepting t is the 
equivalent for each color channel). Basically, one must 
purpose the vague inquiry of whether an article's color is a 
consequence of it being far away and blended with haze, or 
if the item is near the observer and just the correct color. 

In order to make the problem simpler, the atmosphere is 
commonly thought to be homogeneous. This has two 
simplifying results: the air light is constant all through the 
image meaning it just must be estimated once, and 
transmission follows the Beer-Lambert law: 

𝑡𝑡 (𝑥𝑥) =  𝑒𝑒𝑥𝑥𝑒𝑒�−𝛽𝛽𝛽𝛽 (𝑥𝑥)�… … … … … … . (1.2) 

Where β is the scattering coefficient of the atmosphere, 
and d is the scene depth. This allows recovery of the scaled 
scene depth if transmission is known and vice-versa. 

Haze is a atmospheric phenomenon where turbid media 
cloud the scenes. Haze brings inconveniences to numerous 
computer vision/graphics applications. It reduces the 
perceivability of the scenes and brings down the 
unwavering quality of open air surveilspear frameworks; it 
lessens the lucidity of the satellite images; it likewise 
changes the colors and diminishes the difference of every 
day photographs, which is an annoying issue to 
photographers (see Fig. 1.2 left1). Hence, expelling haze 



INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH (IJSPR)                                           ISSN: 2349-4689 
Issue 168, Volume 68, Number 01, February 2020 
 

www.ijspr.com                                                                                                                                                                                 IJSPR | 2 

from images is a critical and broadly requested subject in 
computer vision and computer graphics regions. 

 

Figure: 1.2 Haze removal from a single image. Left: input 
hazy image. Right: haze removal result of our approach. 

Ambiguity is a common challenge for some computer 
vision issues. In terms of mathematics, ambiguity is on the 
grounds that the quantity of conditions is smaller than the 
quantity of questions. The techniques in computer vision to 
settle the uncertainty can generally sorted into two 
systems. The first one is to gain progressively known 
factors, e.g., some haze expulsion algorithms catch 
numerous images of a similar scene under different 
settings (like polarizers). However, it is difficult to get 
additional images by and by. The second technique is to 
force additional imperatives utilizing some information or 
suppositions known in advance, specifically, a few 
"priors". Along these lines is increasingly down to earth 
since it requires as few as just a single image. To this end, 
we center on single image haze expulsion in this proposal. 
The key is to find an appropriate prior. 

Priors are essential in numerous computer vision subjects. 
A prior tells the algorithm "what would be able to think 
about the fact beforehand" when the truth of the matter 
isn't specifically accessible. As a rule, a prior can be some 
factual/physical properties, standards, or heuristic 
presumptions. The execution of the algorithms is regularly 
controlled by the degree to which the prior is legitimate. 
Some generally utilized priors in computer vision are the 
smoothness prior, sparsity prior, and symmetry prior. 

With the assistance of these hypotheses, one can clarify the 
impacts that haze has on the perceivability of a scene and 
in the end of an image taken of that scene. Besides, with 
this information one can even improve perceivability for 
the human eye and create systems to evacuate haze. It is 
conceivable to improve the perceivability as far as range, 
color verisimilitude and highlight partition in digital 
images. In this the expression "dehazing" signifies to 
deliver an image of a scene that does not contain haze 

impacts despite the fact that the source of that image 
initially included haze. 

"Defogging" will likewise be liable to this work since the 
impacts of haze and mist are somewhat similar and the 
change between the two phenomena is progressive. 
Defogging and dehazing can extraordinarily improve the 
perceivability for the human eye and enable the onlooker 
to get an a lot higher situational mindfulness. Such 
perceivability enhancements may prompt a smoother and 
quicker work stream in regions where administrators need 
to watch a wide region under each conceivable climate 
conditions at day and night. For example, an air traffic 
controller at a landing strips, potentially at a pinnacle or a 
remote position, separately. Lately much work was done 
on dehazing algorithms using various types of computer 
equipment. However, as of composing this proposal, the 
developer doesn't know about any logical work expressing 
that dehazing was done progressively utilizing only the co-
processing unit of a computer. Notwithstanding, during 
composing this postulation, a paper was distributed that 
portrays continuous image dehazing performed on a 
graphics processing unit. 

II. OPTICAL MODEL FOR HAZED IMAGES 

Computer vision is a control that gives imaginative 
advancements to a wide range of uses, including feature 
detection, surveillance, target tracking and 
telecommunications, by making the best utilization of 
visual data, for example images and videos. These days, 
cameras are omnipresent and the quantity of images and 
video produced is overpowering. As of late, automatic 
image and video processing has attracted extensive 
research interest. 

 

Figure: 2.1 Image dehazing (a) hazed image (b) dehazed 
image. 

Although computer vision frameworks have made 
extraordinary progress in controlled and structured indoor 
situations, they have limitations when deployed outdoors, 
particularly in foggy climate, on the grounds that most 
computer vision frameworks are intended for clear climate 
images and videos and they expect the information is the 
unaltered scene brilliance. Suspended haze particles in the 
air can dissipate, refract and assimilate light, and thusly 
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lead to poor perceivability; low differentiation and color 
balance in the images and video caught in foggy conditions 
(see Fig.1.3 (a)). So as to effectively convey computer 
vision frameworks outside, a vigorous dehazing process 
for hazed images and recordings is fundamental. Fig.1.3 
(b) gives a case of the dehazed result for the hazed image 
in Fig.1.3 (a). The initial phase in dehazing process is to 
examine and demonstrate the physical procedure that 
creates a hazed image and video. 

III. ATMOSPHERIC FOG FORMATION 

Acquisition of digital images is, where a capturing device 
as an observer is drenched in a straightforward medium. 
The image seen by the gadget is made by light beams that 
are reflected from the items in the scene and travel trough 
the medium to the gadget's sensor. This implies the 
brilliance of pixels in the subsequent image depends solely 
on the splendor of the scene objects. However, in practice 
the attributes of light caught by the eyewitness are 
modified by a range of various elements dictated by the 
propagation of light from its source, reflection of light 
from the items and the interaction between the light and 
the straightforward medium. 

 

Figure: 3.1 An eexample of dehazing algorithm applied to 
outdoor image. 

The transparent medium in the scene can influence the 
obtained images fundamentally, and its impact can change 
incredibly relying upon the present states of the earth 
where the image is acquired. Much of the time the medium 
is the Earth's atmosphere consisting of air. The impacts 
brought about by the interaction of light and the climate, 
which can be distinguished as the climate, are 
contemplated by air optics. The writing on the theme of 
environmental optics presents models that are important to 
computer vision, depicting conceivable climate conditions, 
for example, haze, fog or rain. 

Haze, fog or smoke can be depicted as a circumstance 
when little strong or fluid particles are suspended in the 
medium where light is proliferating. The light going 
through such condition interferes with these particles, and 
is in this way retained or dispersed by them. This 
interaction adjusts the light caught in the camera and 
results in images that are unique in relation to the genuine 
brilliance of the scene. Enhanced visualizations brought 

about by interaction of light with the particles present in 
the climate can be separated into three classifications: 
disperse ing, assimilation, and outflow. A beam of light 
hitting a molecule exchanges its energy to it. While a bit of 
the light's energy is consumed by the molecule, whatever 
is left of the energy is non-consistently dissipated into 
various bearings in regard to the heading of approaching 
light. What's more, the light dispersed back to the earth 
further interferes with the scene. Complex interactions 
between particles amassed in the air in this way bring 
about blurring, constriction of the light along the viewable 
pathway, absence of differentiation, and color mutilation. 

The result of the interaction among light and a particle 
relies upon the material, shape, and size of the molecule. 
Since the particles present in the environment are for the 
most part smaller than usual water droplets, their shape 
and material is commonly the equivalent in various 
conditions. Fluctuating size of the particles, be that as it 
may, drastically changes the manner in which the light is 
dispersed by the particles. It has been seen that the 
scattering function of a molecule is specifically identified 
with its size in regard to the wavelength of incident light. 
On the off chance that the size of particles is not exactly 
the wavelength of the light, the distributed is all the more 
similarly disseminated in both forward and reverse way of 
the approaching light. Then again, the particles of size 
equivalent or more noteworthy than the wavelength of the 
light will in general disperse the light altogether the 
forward way, while retaining a large portion of the light's 
energy. 

Since the dissipated light is propagating further to the 
earth, every particle can likewise be viewed as a point light 
source discharging light into various directions as per its 
particular dispersing capacity. Dispersing of all particles in 
the air by and large makes an ambient light reflected into 
the scene called air light or airlight, which is the source of 
haze and color moves in observed images. 

 

Figure: 3.2 Examples of outdoor images with different 
weather conditions: clear weather(left), haze (center), fog 

(right). 

Different climate conditions are observed based on the 
sort, size, and centralization of the particles present in the 
air. Each climate condition has explicit impact on the 
outward presentation of the scene and may show up in 
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various forces. Qualities of different climate conditions are 
exhibited in Figure 3.2 and are depicted underneath. 

Clear weather in clear climate conditions the air is 
unadulterated and the main particles present are simply the 
molecules of air. Wavelengths of obvious light are more 
noteworthy than their size, enabling the light to go without 
significant changes. 

Haze is made by airborne a blend of minuscule fluid 
particles suspended in gas or little strong particles, for 
example, residue, dust or ocean salt. Its impact step by step 
increments with higher humidity when the particles are 
broadened by consolidated water. Haze normally moves 
colors in image to gray or blue tones. 

Fog at the point when the moistness in air approaches 
immersion, haze droplets develop in size because of water 
buildup making haze. More noteworthy molecule size in 
haze diminishes perceivability in the scene substantially 
more than haze, which implies that haze winds up obvious 
at shorter separation than haze. 

Smoke despite the fact that smoke is certainly not a 
climate condition, it influences atmosphere also. It 
comprises of little strong and fluid particles scattered in 
air, typically radiated by a procedure of consuming. Smoke 
can be thick, clouding objects in the scene totally. 
Different sources of smoke may bring about moving the 
image's colors to various hues. 

Distortion made in images by climate conditions 
additionally increments with the separation of the visible 
objects. The further the light goes from the source to the 
camera, the more noteworthy is the impact of particles 
interfering with the light. Along these lines, milder 
conditions, for example, haze may just be obvious from 
long separations while progressively serious conditions 
like haze are visible immediately. 

IV. PROPOSED METHODOLOGY 

4.1 Problem Statement 

There exist today plenty of algorithms and many work 
about dehazing or defogging - enhancing images taken in 

hazy or foggy conditions. To our knowledge none of them 
has yielded a significant result for both dense and non-
dense haze1 image at the same time. In this examination, 
try to solve this issue. This work addresses the problem of 
recovering the underlying scene radiance of a single noisy, 
hazy image. The main contributions are as follows. First is 
an investigation on the effect of noise on an existing single 
image haze estimation method, next is the proposal of 
different methods for scene radiance recovery from a 
single noisy hazy image once estimates for the haze 
content have been obtained.   

4.2 Proposed Work 

In this examination, an effective method for image 
dehazing has proposed implemented and simulated in 
MATLAB image processing environment. The proposed 
optimized image dehazing method can generate visually 
compelling results. Moreover, our robust atmospheric light 
estimation method can produce better results than those 
presented in recent researches, which either assume a 
homogenous atmosphere or apply a difficult threshold to 
select the area part of the image. The proposed method can 
also avoid color distortion successfully. 

When considering the effects of noise in the scene radiance 
recovery process, an important simplifying assumption is 
that the atmospheric light and transmission map are 
perfectly known. Although this is not generally the case, 
the conclusions drawn are still valid. Errors in the 
atmospheric light component will lead to some color 
biasing in the final image, which can be solved by 
performing white balancing as a post-processing step. 
Underestimating the transmission map results in some haze 
left in the image, while overestimating the transmission 
map leads to over-saturation. These effects can be 
suppressed by re-performing the dehazing process to 
remove additional haze, and by color post processing to 
reduce saturation. Fig. 4.1 shows the block diagram of 
proposed work. The proposed algorithm has the following 
essential blocks which are described as follows. 

 

Figure: 4.1 Block Diagram of Proposed Dehazing System. 

1. Atmospheric Light Estimation 

The color of the most haze-opaque (smallest t) regions is 
considered as A. However, the detection of the “most 

haze-opaque” regions is not trivial, because the estimation 
of t is often after the estimation of A. So we cannot find 
such regions by the criterion of “smallest t”. Some 
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methods require the user to mark such regions. But in most 
applications automatic methods are required. 
Unfortunately, the atmospheric light is rarely the sole 
illumination source. If the weather is not cloudy or 
overcast, the sunlight may go through the atmosphere and 
illuminate the scene objects. The light reflected or radiated 
by the clouds can also be another illumination source in 
hazy weather. 

The light scattering of haze particles obeys Mie scattering 
that is all wavelengths of visible light scatter 
approximately identically. Therefore, the haze presented in 
the image has a whitish appearance. Based on this fact, it is 
common in existing image dehazing studies, for the 
atmospheric light constants ac, c = 1, 2, 3, to be estimated 
in the most haze-opaque region. 

 

Figure: 4.2 Algorithmic Execution Flow of Proposed 
Dehazing System. 

2. Normalize Image 

The basic idea of image geometric normalization is to 
transform a given image into a standard form where this 

normalized form is independent of any possible geometric 
distortions applied on the image. Given an input image, 
geometric normalization systems designed to 
geometrically transform this image into a standard form 
such that the normalized image is invariant to geometric 
distortions. In addition, a robust normalization system 
should be able to perfectly normalize images, regardless of 
any additional image degradation such as noise 
contamination, cropping, etc. In general, the geometric 
distortions considered in geometric normalization systems 
are rotation, scaling and translation. 

3. Intensity Range Corrections 

The intensity range is the measure of intensity and 
brightness of image. The second method assumes that the 
observed source is constant in intensity and should only 
display Poisson fluctuations in the count rate in spectral 
regions free of airglow lines. The intensity range 
correction has carried out in three steps. First find the 
intensity range in sample image then estimate the initial 
transmission and regularize the bounds of image. 

4. Contrast Stretching 

This numerically calculate the lighter and darker pixel 
intensities and stretch them towards respection higher ends 
e.g. lighter become more ligher and darker becomes more 
darker. 

5. Weiner Filtering 

The reverse filtering is a restoration strategy for 
deconvolution, i.e., when the image is degraded by a 
known lowpass filter, it is conceivable to recover the 
image by inverse filtering or summed up inverse filtering. 
However, inverse filtering is sensitive to added additive 
clamor. The methodology of decreasing one corruption at a 
time enables to build up a restoration algorithm for each 
sort of degradation and basically combine them. The 
Wiener filter executes an ideal tradeoff between inverse 
filtering and commotion smoothing. It expels the additive 
commotion and inverts the blurring at the same time. 
Recursive filtering rely upon the information values and 
past values of the yields too, thus the name recursive. The 
Recursive Weiner Filtering is applied on image filtering to 
get desired result. Process flow of proposed approach in 
MATLAB image processing has shown in Fig. 4.2. 

Steps of Simulation in MATLAB:- 

Step 1: Start simulation in MATAB image processing 

Step 2: Browse Hazy/Foggy image 

Step 3: Create Simulation environment 

Start

Browse Hazy / Foggy Image

Create Simulation Environment

Estimate Atmospheric Light Intensities

Normalize Image & Dimensions

Intensity Corrections
(1. Find Intensity Range

2. Estimate the Initial Transmission
3. Regularize the Intensity of Image )

Corrections of Fog Intensities

Apply Contrast Stretching

Apply Recursive Wiener Filtering

Calculate SSIM / MSE

End
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Step 4: Estimate Atmospheric light intensities 

Step 5: Normalize image & dimensions  

Step 6: Intensity Range corrections 

Step 7: Correction of Fog Intensities 

Step 8: Apply Contrast Stretching 

Step 9: Apply Wiener filtering 

Step 10: Calculate SSIM and MSE 

Step 11: Compare and display results 

Step 12 : End process with MATLAB 

V. EXPERIMENTAL RESULTS 

The performance of proposed algorithm has been verified 
based on the simulation in MATLAB image processing 
tool. A large set of hazed images toys, temple, train, house 
and city were tested to evaluate the performance of our 
proposed algorithm, in comparison with the previous base 
work algorithms. Unlike other computer graphics 
problems, e.g. denoising, there is no direct quantitative 
assessment technique for the image dehazing results for 
the lack of reference images for benchmarking. It has been 
suggested that dehazing performance can be compared 
between images of a scene with and without haze. The 
quality of image can be examined based on visual 
observation as well as SSIM (Structural Similarity Index). 
The formula for calculation of SSIM is given in equation 
(3). Fig. 5.1, 5.2 shows the simulation outcome of 
dehazing of image using proposed algorithm. There are 
three Hazy image aye used to verify the performance of 
proposed algorithm. In Fig. 5.1 shows the Hazzy and 
Experimental Dehazed Images of toys, temple, train, house 
and city test images respectively. At the left hand side of 
Fig. 5.1 is a Hazy image and at the right hand side of the 
Fig. its corresponding dehazed image. The visual quality 
of image is clearly visible that dehazed images have more 
information as compared hazy image. 

 

Figure: 5.1 Hazzy and Experimental Dehazed Images of 
Toys. 

 

Figure: 5.2 Hazzy and Experimental Dehazed Images of 
couch. 

 

Figure: 5.3 Hazzy and Experimental Dehazed Images of , 
flower1. 

 

Figure: 5.4 Hazzy and Experimental Dehazed Images 
lawn1. 

 

Figure: 5.5 Hazzy and Experimental Dehazed Images City. 

The numerically characteristic of test image in terms of 
SSIM is plotted in table 1. In table SSIM and MSE 
numeric value of proposed work and previous base work 
are given. The diffrence between proposed values and 

toys.jpg -> Hazy Input/ Dehazed Output  (SSIM: 0.905 | MSE: 950.685)

house.bmp -> Hazy Input/ Dehazed Output  (SSIM: 0.925 | MSE: 393.244)

train.png -> Hazy Input/ Dehazed Output  (SSIM: 0.769 | MSE: 1370.266)

temple.jpg -> Hazy Input/ Dehazed Output  (SSIM: 0.899 | MSE: 1300.196)

city.jpg -> Hazy Input/ Dehazed Output  (SSIM: 0.659 | MSE: 1438.637)
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previous values are clearly visible and can be say that 
proposed algorithm has better haze removal capability as 
compared to previous work. 

The Structural Similarity (SSIM) Index quality assessment 
index is based on the computation of three terms, namely 
the luminance term, the contrast term and the structural 
term. 

𝑆𝑆𝑆𝑆𝐼𝐼𝑆𝑆(𝑥𝑥,𝑦𝑦) = [𝑙𝑙(𝑥𝑥,𝑦𝑦)]𝛼𝛼 . [𝑐𝑐(𝑥𝑥,𝑦𝑦)]𝛽𝛽 . [𝑠𝑠(𝑥𝑥,𝑦𝑦)]𝛾𝛾    … … . . (3) 

To further demonstrate the performance of the proposed 
dehazing algorithm, the mean Structural Similarity (SSIM) 
and MSE between the sample ( input test image ) image 
and the dehazed images of proposed algorithm, are listed 
in Table 1. It is easily observed that proposed algorithm 
yields the least best SSIM and MSE. 

Table: 5.1 Comparison of SSIM and MSE 

Image 
SSIM MSE 

Previous 
[1] 

Proposed[ 
Our] 

Previous 
[1] 

Proposed 
[Our] 

1. Toys 0.7033 0.905 2741.73 950.685 
2. 

House 
0.8369 0.925 1657.15 393.244 

3. Train 0.6168 0.769 2186.06 1370.266 
4. 

Temple 
0.8903 0.899 1504.03 1300.196 

5. City 0.9627 0.659 1611.44 1438.637 

Average 0.8021 0.8314 1940.08 1090.606 
 

The graphical representation of comparative analysis of 
proposed algorithm  with previous algorithm in terms of 
SSIM is shown in Fig. 4.2.  The graphical representation of 
comparative analysis of proposed algorithm with previous 
algorithm in terms of MSE is shown in Fig. 4.3. 

 

Figure: 5.5 Comparison of SSIM. 

 

Figure: 5.6 Comparison of MSE. 

VI. CONCLUSION AND FUTURE SCOPES 

This examination addresses the problem of recovering the 
underlying scene radiance of a hazy image. The main 
contributions are as follows. Images and videos captured in 
hazy weather often yield low contrast and offer limited 
visibility due to the presence of haze in the atmosphere. 
Hazed images and videos, which suffer from biased colour 
contrast and poor visibility, unavoidably degrade the 
performance of various computer vision applications that 
require robust detection of image and video features, such 
as photometric analysis, object recognition and target 
tracking. Dehazing is used to restore the true appearance, 
i.e. recovering what the scene should have looked like on a 
clear day, by enhancing the colour contrast and sharpening 
the details in this examination using MATLAB. The 
performance of proposed algorithm has verified based on 
simulation. The proposed dehazed image has better visual 
quality as well as SSIM and MSE as compared to previous 
work. 

Beyond the work presented in research exploration, there 
are several areas that deserve further research. Parameter 
Estimation: There are a number of parameters that must be 
chosen throughout the dehazing process. Improved 
Dehazing Algorithm: For this thesis, we used the dark 
channel prior for haze estimation, and al- though this 
method provides good results for colorful images, it tends 
to over-estimate the haze content in images containing 
many gray or white objects. Video: Another potential topic 
of research is expanding the presented haze removal and 
denoising process to video. 

REFERENCES 

[1] H. Hassan, B. Luo, Q. Xin, R. Abbasi and W. Ahmad, 
"Single Image Dehazing from Repeated Averaging 

0

0.2

0.4

0.6

0.8

1

1.2

1. Toys 2. House 3. Train 4. Temple 5. City

SSIM Previous [1]
SSIM Proposed[Our]

0

500

1000

1500

2000

2500

3000

1. Toys 2. House 3. Train 4. 
Temple

5. City

MSE Previous [1]
MSE Proposed[Our]



INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH (IJSPR)                                           ISSN: 2349-4689 
Issue 168, Volume 68, Number 01, February 2020 
 

www.ijspr.com                                                                                                                                                                                 IJSPR | 8 

Filters," 2019 IEEE 8th Joint International Information 
Technology and Artificial Intelligence Conference (ITAIC), 
Chongqing, China, 2019, pp. 1053-1056. 

[2] S. Santra, R. Mondal and B. Chanda, "Learning a Patch 
Quality Comparator for Single Image Dehazing," in IEEE 
Transactions on Image Processing, vol. 27, no. 9, pp. 4598-
4607, Sept. 2018 

[3] E. A. Kponou, Z. Wang and P. Wei, "Efficient real-time 
single image dehazing based on color cube constraint," 2017 
IEEE 2nd International Conference on Signal and Image 
Processing (ICSIP), Singapore, 2017, pp. 106-110 

[4] Y. Zheng, Z. Xie and C. Cai, "Single image dehazing using 
non-symmetry and anti-packing model based decomposition 
and contextual regularization," 2017 13th International 
Conference on Natural Computation, Fuzzy Systems and 
Knowledge Discovery (ICNC-FSKD), Guilin, 2017, pp. 
621-625 

[5] Z. Ling, G. Fan, Y. Wang and X. Lu, "Learning deep 
transmission network for single image dehazing," 2016 
IEEE International Conference on Image Processing (ICIP), 
Phoenix, AZ, 2016, pp. 2296-2300 

[6] W. Rui and W. Guoyu, "Single Smog Image Dehazing 
Method," 2016 3rd International Conference on Information 
Science and Control Engineering (ICISCE), Beijing, 2016, 
pp. 621-625 

[7] S. Santra and B. Chanda, "Single image dehazing with 
varying atmospheric light intensity," 2015 Fifth National 
Conference on Computer Vision, Pattern Recognition, 
Image Processing and Graphics (NCVPRIPG), Patna, 2015, 
pp. 1-4. 

[8] H. Dong and C. Zhao, "Single image dehazing based on 
maximizing local contrast," The 27th Chinese Control and 
Decision Conference (2015 CCDC), Qingdao, 2015, pp. 
6372-6377 Oakley and H. Bu, “Correction of Simple 
Contrast Loss in Color Images,” IEEE Transactions on 
Image Processing, vol. 16, pp. 511–522, 

[9] S. Shwartz, E. Namer, and Y. Schechner, “Blind Haze 
Separation,” in IEEE Conference on Computer Vision and 
Pattern Recognition (CVPR), vol. 2, 2006, pp.  1984–1991. 

[10] M. Uyttendaele, and D. Lischinski, “Deep photo: Model-
based pho- tograph enhancement and viewing,” ACM 
Transactions on Graphics, vol. 27, pp. 116:1–116:10,  2008. 

[11] S. G. Narasimhan and S. K. Nayar, “Interactive (de) 
weathering of       an image using physical models,” in IEEE 
Workshop on Color and Photometric Method in Computer 
Vision, vol. 6,  2003. 

[12] R. Fattal, “Single Image Dehazing,” ACM Transactions on 
Graphics, vol. 27, pp. 72:1–72:9,  2008. 

[13] K. He, J. Sun, and X. Tang, “Single Image Haze Removal 
Using Dark Channel Prior,” IEEE Transactions on Pattern 
Analysis and Machine Intelligence, vol. 33, pp. 2341–2353,  
2011. 

[14] J.-H. Kim, W.-D. Jang, J.-Y. Sim, and C.-S. Kim, 
“Optimized contrast enhancement for real-time image and 
video dehazing,” Journal of Visual Communication and 
Image Representation, vol. 24, pp. 410–425,  2013 

 


	4.1 Problem Statement
	4.2 Proposed Work

