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Abstract— Digital images captured in outdoor environment 

are easily polluted by haze, which will de-grade the conveyed 

information. To overcome this problem, a several researches are 

conducted for image haze removal, among which the approach 

basis on the dark channel prior assumption in the recent years 

considered as the state-of-the-art.  However, in the pro- posed 

method, a theoretical perspective is adopted for image, which 

considers the de- graded image as a product contaminated by 

noise. Two maps are constructed to label the noise severity and 

atmospheric light. This algorithm will modify the dark channel 

prior using existing techniques which have neglected the use of 

optimized selection of restoration level, so particle swarm 

optimization will be utilized to monitor and locate the best 

optimized value for restoration. Adaptive brightness preserving 

histogram equalization will also be used to remove the uneven 

illuminate problem of the Haze removal. Thus the proposed 

technique has the ability to remove the limitations of existing 

techniques. 

Keywords— Haze removal techniques, dehazing, histogram 

equalization, and PSO algorithm.  

 

I. INTRODUCTION 

A. Haze 

Haze removal is definitely an important concept in the image 

processing domain. Pictures of outside scenes are normally 

disturbed by the atmospheric moisture, dust, smoke, water 

droplet etc. These all are reason to create air pollution that 

usually called Haze. The atmospheric phenomenon disturbs 

the clearness of sky. All atmospheric individual particles have 

a range below of 1000m and haze intensity is 4 to10.When 

atmospheric particles suspended around the sky haze 

produced. Haze is very essential for depth clue to understand 

scene. 

The formation of the hazy image is mainly influenced by the 

fact that the light from the camera source is scattered by water 

droplets in the sky. Scattering is occurred by 2 essential 

phenomenon namely attenuation and air-light 

 

Haze = Attenuation + Air-light, the equation can be  

Calculated as  

I(x) = j(x).t(x) + A (1-t(x)) 

Where 𝑥 is the position of pixel, 𝐼 indicates the hazy image, 

the scene radiance j depicts the haze free image that will be 

restored, 𝐴 is atmospheric air light, t is the medium of 

transmission that describes the part of light reaches the camera 

without getting scattered. I, J and A are three dimensional 

vectors in the RGB colour space. Since I is the value to find A 

and t and to restore scene radiance j as given in the above 

equation. Therefore from the above equation it is clearly 

understood that, the image taken by the observer is combined 

by both attenuated version of the scene radiance, where the 

atmospheric light is equals to colour of the haze.  

 

 Attenuation-Attenuation defined as the gradually  loss in 

the intensity of flux through a transmission On account of 

the scattering of atmospheric light, a fraction of light gets 

affected from the incident ray. The unscattered portion of 

light is called the medium transmission, which is 

transmitted to observer. Mathematically attenuation can be 

evaluated as:  

Attenuation = t(x).j(x)  

 

Here, J(x) represents the scene radiance and t(x) defines the 

medium transmission. The Attenuation describes the radiance 

of the scene and its distortion. The transmission has a scalar 

value having range from 0 to 1 for every pixel and the value 

denotes the depth information of the scene objects directly. 

For a uniform homogenous atmosphere, the transmission t(x) 

is given as:- 

t(x) =e-βd(x) 

 

β represents the scattering coefficient of atmosphere and d 

define  scene depth for the pixel x. The scattering coefficient β 

can be constant under the homogeneous atmospheric 

condition. 

 Air-light-This air light define that the atmosphere is like 

the source which reflect environmental illumination. Air-

light is formed by the scattering of light. It is normally 
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termed as adding more brightness to the scene. It is an 

additive property, measured by distance between the 

camera and an object. The mathematical equation of air-

light is calculated as:  

Air-light =A (1-e-βd(x)). 

 

B. DEHAZE 

There are so many dehazing techniques that are explained in 

figure 1. 

 

1. Dehazing Using Multiple Images-This technique uses 

several independent pictures of the similar scene that are 

clicked in many weather circumstances. They are explained as 

follows better and haze free images. 

 

 

Fig.1. Various dehazing methods 

a)Polarisation Filtering Metho - Usually the air-light clear out 

by atmospheric particles which are halfway polarized. Haze 

cannot be removed by polarization filters. The image is 

statically collected of two components, first is the scene 

radiance and second is the air-light. To remove the haze from 

the image these two unknown components must be recovered 

by two independent picture of the same scene. This can be 

simply produced because usually the air-light is partially 

polarized. The images are taken through a polarizer and uses 

polarization filter.  

b) Contrast Restoration Method-This process used to restore 

contrast of the image from several images clicked in bad 

climate. A monochrome atmospheric scattering model affected 

by homogeneous weather condition. This technique is 

applicable for both visible, near-IR spectra and for different 

weather conditions like mist, haze and fog.  An easy contrast 

restoration technique is generated for different views where 

depth segmentation is already known. By changing scene 

intensities under different weather conditions strong physical 

constraints outside view structure obtained. These constraints 

are required to detect depth discontinuities and to recover the 

scene structure from two images taken during sunlight. 

Contrast is restored using scene structure. 

 

2. Dehazing Using Single Image -The single image dehazing 

makes use of only a single input hazy image. It recovers the 

scene structure depend upon the prior information details 

produced by single image. There are many methods under this 

category are described below:-.  

a) Fattal Method - The fatal process make possible to restore 

the contrast of complex hazy scene. The discontinuities in the 

depth or medium thickness of the haze are permitted. The 

main idea in this method is to solve the Airlight ambiguity by 

taking the surface shadow and scene transmission 

uncorrelated.  

b) Dehazing by Fusionn- Here is a concentration on the 

outdoor photography in which distant objects looks blurred 

with fade colour makes degradation level of the atmospheric 

haze. So they used the design of fusion visible and near 

infrared of given initial picture It explain the multi-resolution 

process using  edge preserving filter which is used to reduce 

the artifacts generate while dehazing process. This can be 

done by using an edge preserving decomposition optimization 

framework to both visible and near infrared pictures. 

c) CLAHE Method- The full form is Contrast limited adaptive 

histogram equalization. This method not required any 

predefined outdoor info details for the processing of hazy 

picture. Initially the picture is clicked by camera in bad hazy 

situation and then transform from RGB color model to HSI 

(hue, saturation and intensity) color space. Intensity 

component is also observed by CLAHE without affecting hue 

and saturation. 

d) Dark Channel Prior- Dark Channel priors technique is the 

most popular technique having a fact that most local patches 

in not sky region has few pixels at very low intensity,  at least 

one color channel. This low intensity pixels are mainly due to 

three reasons namely colourful objects like (green grass, tree, 

blossom), shadows. At low intensity pixels, the transmission 

map can be calculated and combined with the model of hazy 

image and then soft matting technique is applied for high 

quality image without haze. This method consists of different 

phases such as, image segmentation, calculation of 

atmospheric light and cost function. This process is very 

effective that several variations of this method are proposed so 

far.  

This process work to estimate the air light and transmission 

map to rediscover haze free image. To estimate transmission 

map. It uses low intensity pixel of picture with the patch size 

of various value in three colour plane. Figure2. Explain how 

DCP works step by step in block diagram. 

(a)Transmission map estimation- 

1. Transmission map is estimated from input haze image is 

roughly good. 

2. It contain sometime blocky effect because there can be not 

constant transmission always  in a patch. 

3. Soft matting algorithm for refining transmission can be 

used. 
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(b) Air light estimation - 0.1 percent brightness pixel in the 

dark channel will be taken. 

 (c) Transmission map refinement - this refinement carried out 

by using method Gaussian filter, bilateral filter. 

(d) Image restoration -In image restoration, the value of image 

is restored with having the value of t0 is range from 0.1 to 0.75 

to satisfy the result depend upon the demand of SNR. 

 

 

 
 

Fig.2.Block diagram of DCP 

e) IDCP Method: - IDCP method is known as improved dark 

channel prior which has some improvements made in DCP 

method. In this method, the estimation of atmospheric light 

has been provided. By comparing with DCP, it gives better 

results and assumes the substantial sky region generate image 

normally tends to be distorted. They work well in the areas 

having dense haze.  

f) Wiener Filtering:-This process is depend upon DCP method 

and is used to solve the defects like colour distortion and halo 

effect in resultant image. The median filtering is required for 

the edges that might be preserved as well as come along with 

wiener filtering by which the image restoration error inverted 

into some problem. There are two issues with this system. The 

best process to solve problem of real pictures containing noise 

is to use the Wiener filtering method. This method is needed 

to make better contrast for white area of picture. The 

complexity time is also less. 

g) Guided Filtering:-This kind of filtering is used when Dark 

Channel Prior method fails to work on particular images and 

places. Air-light is estimated with high accuracy by this 

process. The transmission required refinement because of 

fixed value of halo affects in region of discontinuous depth 

which block artefact. This method is also an edge-preserving 

smoothing operator and it can also eliminate halos effects. 

h) DCP & Histogram Specification  

The histogram specification process is required along DCP 

method to remove the defects in the DCP approach. The 

defects are like different intensity of irradiance by similar 

thick haze, having same attenuation that decrease the contrast 

of picture, if  hazy image will have  large background space, 

then DCP  will provide a  poor outcome on dark background. 

To overcome these errors, improved DCP is considered for 

better contrast. So, there will be rebuilding of the histogram.   

i) Anisotropic Diffusion:-This process is free from density of 

fog as well as not requiring user intervention. The algorithm 

works for hue, saturation and intensity model and the 

computation is decreased. This process make possible that 

haze can be reduced without removing important portion in 

image such as edges, lines or others that required 

understanding the image. It can work on colour as well as grey 

images. Antistrophic diffusion is used for smoothening the air 

light map. 

j) Color Attenuation Prior Method:-This technique is required 

for generating a linear model actually for scene depth. The 

gray light which produced by scattering of illumination source 

reduce the saturation by enhancing brightness. Hazy portion in 

the picture is characterised by low saturation and high 

brightness so that when the brightness gets increased the 

saturation is decreased. By using this information the 

concentration of haze influence by the air-light is found out. 

The concentration of haze is directly proportional to the depth 

of the image. So, by using this, the depth can be estimated. 

This strategy is known as color attenuation prior. 

 

 
Fig3.      Hazy image                    Haze free image 

 

C) Brightness Preserving Dynamic Histogram Equalization: - 

It is definitely an improved and latest version. Histogram is 

followed by smoothing filter before portioning task is 

maintained. After the Histogram equalization is implemented, 

brightness normalization will enhance the mean brightness 

like original mean brightness. A small ratio gives insignificant 

contrast improvement. Whereas large ratio likes more than one 

will increase the maximum intensity value of output. The 

exceeding pixels will actually be quantized to maximum 

intensity value of gray levels and generate intensity saturation 

error. This method is an extension to Histogram Equalisation 

which makes possible to gives the output image with mean 

intensity same as input. It successfully enhances the image 

without severe side effects as well as maintain the mean input 

brightness. It has five steps below:- 

 

1. Smooth the actual histogram along Gaussian filter 

2. Recognize positioning of local maximums with the smooth 

histogram 

3. Map every portion into a fresh powerful range 

4. Equate each one partition independently or individually 

5. Normalize the image brightness 

 

D) Particle Swarm Optimization-This method has a population 

based search Algorithm which is again work on simulation of 

Input image 

Transmission Map 

Estimation 
Air Light Estimation 

Soft Mapping 

Bilateral Filter 

Restoration 

Output Image 
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social behavior of birds flock. Then these patterns confirm the 

capability of birds to fly synchronously, and abruptly change 

in direction. This work evolves an easy and required 

optimization algorithm. There will be change in the particle of 

swarm govern by the proficiency of its neighbors. Then the 

search behavior of particle assumed by other particles within 

the swarm. The two primary performer of this technique are 

Velocity update and Position update. 

1. The PSO Algorithm 

It is actually initialized by considering sum of various random 

particles. The algorithm then looks for optima by much 

iteration in series.  Few points below explain the algorithm. 

a) PSO system has a swarm of individuals called particles 

which fly within search space. Every particle provides a 

candidate solution. 

b) If particle has achieved the very best valuation, then it save 

the position of that value as pbest or can say the placement of 

a particle visited by self is the best position called pbest 

c) The best position within the neighbourhood known as 

global best particle and the resultant algorithm is called gbest 

PSO or can say the location of the best fitness valuation 

calculated by each particle during any iteration is saved 

as gbest (global best) using pbest and gbest, each and every 

particle moves with particular velocity 

d) When compact neighbourhoods are used, the algorithm is 

known lbest PSO. 

 e)The overall results of every particle is evaluated by fitness 

function that depend upon the optimization 

problem.fig4.sshows how particle move in search space and 

fitness value increases from minimum to maximum. 

 
Fig.4. How particle move in search space 

II. RELATED WORK 

B. H. Chen, et al. (2016) provided the Particle Swarm 

Optimization technique based application to solve image 

processing problem. The enhancement method is a non-linear 

optimization difficulty with many constraints. The main aim 

of the presented PSO need to increase an objective fitness in 

order to provide better contrast and small detail of pictures. 

Shruti P. Patel, et al. (2016) [2] introduced pattern 

recognition having objective to classify objects into various 

classifications. These are important components for artificial 

intelligence and computer vision applications. They work on 

effective optimization method called Particle Swarm 

Optimization in the field of pattern recognise and image 

processing. In this proposed process the credit of PSO 

parameters is evaluated based on the interpretation of 

suggested algorithms. Qingsong Zhu, et al. (2015) [3] 

suggested a PSO based hue preserving colour picture 

improvement method. The intensity quality picture is 

enhanced by parameterized transformation process which is 

again optimized by PSO objective function. The intensity 

transformation process use local and global information details 

of the input picture and the objective function take the entropy 

and edge details to calculate the picture clarity. So, the 

proposed method gives better results. Vinkey Sahu, et al. 

(2015) [4] explained that Outside view and pictures reduce the 

quality under poor weather conditions, and produce Hazy 

images. The scientific study is done on various proposed 

techniques to improve the visibility of hazy image, which 

mainly worked on saturation and brightness. Because of haze 

the colours, edges and texture of picture get disturbed, so there 

are some technique which restore edge losses and color 

impacts. This paper used polarization and RETINEX based 

approach which makes dehazing simpler. Wang, J. B. et al. 

(2015) [5] Surveyed various haze removal techniques are 

studied and compared. Many efficient haze removal 

algorithms are so far proposed. The fog removal algorithms 

fall under two categories namely, multiple images and single 

image techniques. The dark channel prior and color 

attenuation prior techniques of the single image haze removal 

have provided quite better results among the available 

techniques. The main task here is to overcome the 

disadvantages of the earlier techniques of picture processing 

application. L. Bai, Y. Wu, et al. (2015) [6] Discussed that 

Dehazing plays a dominant role in many image processing 

applications. The visibility of outdoor images usually 

degraded because of presence of haze, fog. Very bad visibility 

occurred by atmospheric phenomena which get failure in 

image processing applications. Haze leads to failure in much 

application like graphics and computer vision. This paper 

gives a brief idea of various image dehazing techniques and 

also provides an idea about advanced colour attenuation prior 

based dehazing technique. Bingquan Huo, et al. (2015) [7] 

This paper compare various defogging process for example 

DCP, improved DCP with guided filter and with histogram 

specification. This technique is implemented on MATLAB-09 

for the purpose of comparison. The result gives adaptive 

defogging method with the highest PSNR value. The 

computational time of removal of fog is from low to high. 

Chhaya Gautam, et al. (2014) [8] proposed modification 

functions which use the global details of an initial picture is 

serving contrast improvement by increasing the powerful 

range of intensity levels. Some other transformation functions 

concentrate on local information to rectify the picture details, 

for example edges and texture. This paper has an effective 

process for image contrast improvement which represented by 

mapping function, which is a combination of global and local   

transformation functions that enhance both brightness and 

important parts of the input picture. Y.Xiong and H.Yan, et 

al. (2013) [9] discussed the visualise and quality of an image 

is highly required in the fields of surveillance and avionics. 

Due to turbid medium in atmosphere the images get vague and 

need to be processed to get haze free images. Dark Channel 

Prior has been the major breakthrough in the field of image 

dehazing however it has a large scope for improvements. The 
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main purpose here is to explore the Dark Channel Prior based 

image dehazing algorithms. Magudeeswaran, et al.2013 [10] 

improved the contrast of pictures, there are several methods 

suggested. Histogram equalization is a process which needed 

for this task. For the contrast improvement, histogram 

equalization works so that no. of gray levels reduces. Contrast 

improvement by this process include mapping of gray level. 

Then the neighbouring gray levels of images having decresed 

probability density values which are again come together into 

single gray level results. The main aim here is to use image 

segmentation.  

 

III. GAPS IN LITERATURE 

Haze elimination algorithms get more essential for number of 

vision applications. It has been cleared that every active 

research or study has mistreated many subjects. There are 

different researches gaps which concluded utilizing the 

literature survey are as follow:- 

A. The presented process have neglected an evolutionary 

method i.e. Ant colony optimization, particle swarm 

optimization algorithm or fuzzy logic kind of techniques to 

improve the quality of the Haze removal algorithms. 

B. The restoration level t0 has taken statically i.e. 0.1 in most 

of existing techniques. 

C. The particle swarm optimization suffers from poor 

convergence speed. 

 

IV. METHODOLOGY 

A. Proposed algorithm 

 Step 1: Input Image: - First of all image will be taken 

as an input.  

 Step 2: Evaluate the estimate depth map. 

 Step 3:  calculate the airlight map (Atx). 

 Step 4: Define edges using some filters. 

 Step 5: Using particle swarm optimization evaluate 

the restoration value. 

 Step 6: Apply dynamic histogram brightness 

preserving. 

 Step 7: Resultant haze free image obtained 

 

B. Proposed methodology 

 

 
 

 
V. RESULTS AND DISCUSSIONS 

A. Hue-it is an aspect of color in RBG scheme and which is 

dependent on its dominant wavelength and independent of 

intensity. Correcting the hue in the images can drastically 

change, how it looks, more (or less) bright and intense. 

𝐻
= 2𝜋 . 𝝃(𝒃, 𝒈)

+ (−1)𝝃(𝒃.𝒈). 𝑐𝑜𝑠−1 {
0.5 . [(𝑟 − 𝑔) + (𝑟 − 𝑏)]

[(𝑟 − 𝑔)2 + (𝑟 − 𝑏)(𝑔 − 𝑏)]
1

2⁄
}   

 

Where r, g, b are the three color channels of the picture after 

normalization; ξ (b, g) equals 1, when b > g; and 0, when b ≤ 
g 

 

InTable1. It is observed that the purposed technique has 

shown significant improvement in the existing technique. 
IMAGES HUE(Existing) HUE(Proposed) 

1. 14.3164 15.9675 

2. 14.3088 15.9622 

3. 14.3077 15.9596 

4. 14.3083 15.9602 

5. 14.2954 15.9482 

6. 14.2985 15.9507 

7. 14.3123 15.9640 

8. 14.2969 15.9499 

9. 14.3048 15.9602 

10. 14.3132 15.9646 

 

EVALUATE DARK CHANNEL (DEPTH MAP) 

EVALUATE AIR LIGHT MAP 

  INPUT IMAGE 

REFINE DARK CHANNEL 

RESTORATION USING RESTORATION MODEL 

APPLYING DYNAMIC HISTOGRAM PRESERVATION 

FINAL HAZE FREE IMAGE 

EVALUATE THE RESTORATION USING PARTICLE SWARM 

OPTIMIZATION 
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     Fig5- Shows the comparison of hue between existing and purposed method 
where x axis shows input image and y axis shows the value. In our case the 

purposed hue values are comparatively greater than the existing approach. 
B. Sharpness: - It can be explained as edge contrast. When 

sharpness increases, it increases the contrast along edges of 

the images by keeping the other part of the picture alone. In 

computers, dot per inch (dpi) is measure of sharpness. By 

Increasing sharpness there will be increment in saturation, 

contrast, and brightness. 

𝐺 =
1

𝑁
∑ √𝛻𝑢

2(𝑢, 𝑣) + 𝛻𝑣
2(𝑢, 𝑣)     𝑢,𝑣∈𝛺      Where 𝛻𝑢(u, v)= 1 

(u, v)-1(u+1,v), ∇u (u, v)= 1(u, v)-1(u,v+1)  are the gradients 

among the horizontal and vertical spaces across the image. A 

high value quantifies a required sharp image. In Table2. It is 

observed that the purposed technique has shown significant 

improvement in the existing technique. 
IMAGES SHARPNESS(Existing) SHARPNESS(Proposed) 

1. 3.7837 7.5666 

2. 3.7827 7.6094 

3. 3.7826 7.6871 

4. 3.7826 7.6496 

5. 3.7009 7.8491 

6. 3.7813 7.5587 

7. 3.7832 7.6716 

8. 3.7811 7.5300 

9. 3.7822 7.7270 

10. 3.7833 7.7545 

 
Fig.3. Shows the comparison of sharpness between existing and purposed 

method where x axis shows input image and y axis shows the value. In our 

case the purposed sharpness values are comparatively greater than the existing 

approach. 
C. COMPLEXITY- The complexity is related about how fast 

or slow particular algorithm work. Complexity can be 

explained as a numerical function T (n). It gives time taken by 

an algorithm without dependent on the implementation details. 

The algorithm will choose several amounts of time on same 

initial inputs depending on many delegates like processor 

speed, disk speed, and brand of compiler. Then the time T (n) 

will be measured by provided each such step takes constant 

time. InTable3. It is observed that the purposed technique has 

shown significant improvement in the existing technique. 

 

 
IMAGES COMPLEXITY(Existing) COMPLEXITY(Proposed) 

1. 9.3239 7.5666 

2. 9.6843 7.6094 

3. 9.2893 7.6871 

4. 8.9205 7.6496 

5. 8.9884 7.8491 

6. 9.1144 7.5587 

7. 8.7979 7.6716 

8. 9.0578 7.5300 

9. 8.8743 7.7270 

10. 9.5895 7.7545 

 

 
 

Fig 4 shows the comparison of complexity between existing and purposed 
method where x axis shows input image and y axis shows the value. In our 

case the purposed sharpness values are comparatively lower than the existing 

approach 

VI. CONCLUSION 

In this paper, we have analyzed existing Image dehazing from 

the perspective several dehazing method. The proposed new 

technology, Haze removal using Particle Swarm Optimization 

and brightness preserving dynamic histogram equalization will 

be utilized to monitor and locate the best optimized restoration 

value for dark channel prior gives the better results. This paper 

has shown the comparison between existing and proposed 

haze removal techniques on the basis of parameters like root 

mean square error, mean square error and peak signal noise 

ratio. This proposed technique of haze removal shows better 

results as compared to the existing technique. In near future 

the PSO suffer from initial no. of random particles problems. 

Therefore do not provide efficient results in every iterations. 

To handle this issue in near future we will propose an 

integrated PSO technique which will integrate PSO at 

differential evolution. Therefore it will improve the dehazing 

result in future. 

 

 

REFERENCES 

[1] B. H. Chen and S. C. Huang, "Edge CollapseBased 

Dehazing Algorithm for Visibility Restoration in Real 

Scenes," in Journal of Display Technology, vol. 12, no. 

9, pp. 964-970, Sept. 2016. 

[2]  Shruti P. Patel, Manish Nakrani,”A Review on Methods of 

Image Dehazing” International Journal of Computer 

Applications (0975 – 8887)Volume 133 – No.12, 

January 2016 

[3] Qingsong Zhu, Jiaming Mai, and Ling Shao, “A Fast 

Single Image Haze Removal Algorithm Using Color 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 9, September 2018

ISSN NO: 0972-1347

http://ijics.com/302



Attenuation Prior,” IEEE Trans. Image Process., vol. 24, 

no. 11, pp. 3522-3533, November 2015.  

[4]  Vinkey Sahu and Vinkey Sahu, “A Survey Paper On 

Single Image Dehazing”, IJRITCC Volume: 3 Issue: 2 

February 2015.  

[5]  Wang, J. B., He, N., Zhang, L. L., & Lu, K. (2015). Single 

image dehazing with a physical model and dark channel 

prior. Neurocomputing, 

         149, 718-728. 

[6] L. Bai, Y. Wu and J. Xie, "Real Time Haze Removal On 

Multi Core DSP," in ELSEVIER, 2015. 

[7] Bingquan Huo and Fengling Yin, “Image Dehazing With 

Dark Channel Prior And Novel Estimation Model”, 

International Journal of Multimedia and Ubiquitous 

Engineering Vol. 10, No. 3 (2015).  

[8] Aniketa Agrawal, Atish Mishra, and Praveen Bhanodia, “A 

comparative study of widely used histogram equalization 

based image contrast enhancement methods”, 

International Journal of Advanced Research in Computer 

Science and Software Engineering, Vol. 4, Iss. 12, 

December 2014.  

[9] Chhaya Gautam, and Neeraj Tiwari “A comparative study 

of histogram equalization techniques and adaptive 

gamma correction for color image contrast 

enhancement”, International Journal of Computer 

Applications, ISSN (0975-8887, Vol. 103, No. 15, 

October 2014.  

[10] Shih-Chia Huang, Member, Ieee, Jian-Hui Ye, And Bo-

Hao Chen, An Advanced Single Image Visibility 

Restoration Algorithm For Real-World Hazy Scenes 

"Ieee Conf. , Pp.1, Oct. 2014. 

[11] Gujral, A., Gupta, S., & Bhushan, B. (2014). A Novel 

Defogging Technique for Dehazing Images. 

International Journal of Hybrid Information Technology, 

7(4). 

[12] Y. Xiong and H. Yan, “Improved Single Image Dehazing 

using Dark Channel Prior”, Journal of Computational 

Information Systems, vol. 9, pp. 5743-5750, 2013  

[13] V. Magudeeswaran and C. G. Ravichandran, “Fuzzy 

Logic-Based Histogram Equalization for Image Contrast 

Enhancement,” Mathematical Problems in Engineering, 

vol. 2013, Article ID 891864, 10 pages. 

[14] S. Yang, Q. Zhu, J. Wang, D. Wu and Y. Xie, “An 

Improved Single Image Haze Removal Algorithm Based 

on Dark Channel Prior and Histogram Specification”, 

Proc. 3rd International Conf. On Multimedia 

Technology, Atlantis Press, pp. 279-292, 2013.  

[15] Patel O., Yogendra P. S. Maravi, and Sharma S., “A 

comparative study of histogram equalization based image 

enhancement techniques for brightness preservation and 

contrast enhancement”, Signal & Image Processing: An 

International Journal (SIPIJ) Vol. 4, No.5, October 2013.  

[16] A. K. Tripathi and S. Mukhopadhyay, “Single image fog 

removal using anisotropic diffusion”, IET Image Process, 

vol. 6, no. 7, pp. 966–975, 2012.  

[17] K. Nishino, L. Kratz, and S. Lombardi, “Bayesian 

defogging,” Int. J. Comput. Vis., vol. 98, no. 3, pp. 

263–278, 2012.  

[18]  Long, Jiao, Zhenwei Shi and Wei Tang, "Fast haze 

removal for a single remote sensing image using dark 

channel prior", International Conference on Computer 

Vision in Remote Sensing (CVRS), pp. 132-135, 2012. 

[19]  Jiahao Pang, Oscar C. Au and Zheng Guo, “Improved 

Single Image Dehazing Using Guided Filter”, APSIPA 

ASC 2011.  

[20]    I. Yoon, J. Jeon, J. Lee, and J. Paik, "Spatially Adaptive    

Image Defogging Using Edge Analysis And Gradient- Based 

Tone Mapping", Proc. IEEE Int. Conf. Consumer Electronics, 

January 2011 
 

 

 

 

 

 

 

 

 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 9, September 2018

ISSN NO: 0972-1347

http://ijics.com/303


