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Abstract 

The haze removal techniques plays significant role in various area of vision 

processing. Haze detection and elimination is a difficult task for improving the 

quality of digital images. In general these images are choosen by a significant 

distance as from the visual sensor to given scene. Some atmospheric effects 

such as haze, fog, smoke, dust etc., degrade the value of the received image. 

As air light is this conventional methods right choose bright pixels to get 

generated by light estimation. Nevertheless, several dazzling p produced by 

way of mild methods, just like coach front lights, might affect the precision on 

the above-mentioned methods. The overall objective of this paper is to 

represent the haze removal algorithms in order to reduce the effect of haze on 

remotely sensed images by using various defogging methods. 
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1. INTRODUCTION 

Out of doors photographs consumed in terrible conditions (e.g. foggy as well as hazy) 

commonly reduce compare as well as constancy, due to the fact lumination is 

definitely ingested as well as dotted by way of the turbid carrier for instance 

contaminants as well as normal water minute droplets inside environment along the 
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way regarding propagation. Furthermore, many computerized devices, that highly 

depend upon the phrase a enter photographs; fall short to function commonly brought 

on by way of the downgraded images. Hence, enhancing the process regarding picture 

errors removals will manage to benefit a lot of picture comprehension as well as 

personal computer eye sight purposes for instance airborne symbolism, picture group, 

image/video retrieval, rural detecting as well as online video media study as well as 

recognition [1].  

 

1.2 HAZE OR FOGGY IMAGES 

HAZE is often the consequence of atmospheric phenomena, and pictures taken 

through searching for image alarm might be consistently dangerous through lots of 

errors particles. The wonderful pictures dangerous through errors dirt typically 

appearance hazier and a lot more soft compared to haze-free versions. Moreover, the 

general field of vision from the picture is usually terrible because the field in the 

picture continues to be blanketed around unvarying errors particles. Impression file 

corruption because of errors features substantially wounded various out of doors 

laptop or computer eye-sight approaches, limiting their capability to obtain their 

particular picture analytic chores, including persons including as well as keeping track 

of, measures popularity [2], crowds of people evaluation [3], human-machine 

connections [4], permit eating plan popularity [5] and the like Poor visibility becomes 

an issue for many open-air imaginative and prescient vision applications. Poor 

weather conditions brought on by atmospheric allergens, for instance errors, errors, 

etc., Might appreciably lessens the exposure and also poses the colors with the scene. 

This kind of is because the examples below a two scattering methods,   

(i) Light reflected from the object surface is attenuated caused by scattering by 

means of particles; and  

(ii) Some direct light flux can be dispersed in the direction of your camera. 

           

(a) (b) 

Figure 1: Results of image (a) with and (b) without fog/ Haze [12] 

 

This kind of consequences increase the risk for comparison decline grows while using 

the distance. Throughout personal computer eye-sight, a atmospheric scattering unit 
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will likely be employed to summarize the organization of an foggy or maybe fuzzy 

image. Most founded strategies derived from that model. Many of them need 

numerous feedback photographs of a landscape; e.g., photographs consumed 

sometimes beneath various atmospheric circumstances, or maybe with assorted 

numbers of polarization. A different strategies endeavor to take out a outcomes of 

errors from just one photo applying some kind of degree information and facts 

sometimes through surfaces versions or maybe individual inputs. Throughout sensible 

purposes, it is hard to obtain these types of circumstances and so this sort of solutions 

tends to be restricted. The most up-to-date defogging strategies will be able to defog 

solitary photographs by developing many presumptions around the degree or maybe 

shades inside scene 

 

1.3 PROCESS OF IMAGING UNDER DIFFERENT WEATHER 

CONDITIONS 

From the haze-free ailment, this arena component echos this energy originates from 

this lighting effects supply (e.g., sunshine, soften skylight and lightweight replicated 

with the ground), along with minor electrical power sheds in the event it actually 

reaches this image resolution system. The actual image resolution technique records 

this arriving electrical power replicated on the arena component along with centers the 

idea in the impression plane. Without having the have an impact on in the errors, 

backyard photographs usually are by using vibrant color. Throughout obscure weather 

conditions, compared, the specific situation gets to be more complex. The two 

systems this strong attenuation as well as the surroundings gentle inside image 

resolution beneath obscure weather. On one side, this strong attenuation induced with 

the reducing of replicated electrical power triggers small concentration of this 

perfection [1]. 

 

1.4 DEFOGGING METHODS 

1. Skylight estimation and white balance 

2. Coarse estimation of atmospheric veil 

3. Depth map based method 

 

1.4.1. Estimating Skylight  

The particular skylight The is actually approximated in the pixel along with best 

power with many of the preceding one impression methods. The particular unsettling 

upshots of a new white colored subject bring on improper skylight estimation. 

Throughout [8], how big is this minimum narrow stipulates the more sizing to help 
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remove a new white colored subject using a lesser sizing; however it will wrongly 

take out a compact air region. Given that the truth with the skylight has a significant 

part inside refurbishment approach, all of us offer below a new better method looking 

for the sun region. The particular minimum narrow is actually initially completed for 

the picture of this little aspect of I(x) so as to remove simple racket along with smaller 

white colored products, as well as creation of this narrow for the pixel by is actually 

denoted by simply (x). 

  

1.4.1.1. White Balance  

The first effect of atmospheric particles is that the scene radiance is attenuated 

exponentially with the scene depth d(x). To simplify the description, the medium 

transmission t(x) can be expressed by the exponential decay𝑒−𝛽𝑑(𝑥):  

T(x) = 𝑒−𝛽𝑑(𝑥)                        …….. (1) 

The second effect is the addition of an atmospheric veil: 

V(x) = 1-t(x)                           …….. (2) 

The white balance is first performed to correct the color of the airlight prior to 

visibility restoration, and this scattering model is thus simplified as: 

I(x)

A
= p(x)t(x) +  V(x)             ……. (3) 

Next we restrict the color-corrected image between 0 and 1 as: 

I’(x) = [min  
 I(x)

 A
 , 1]              …….… (4) 

With this formula, the formation model of a foggy or hazy scene can thus be rewritten 

as: 

I’(x) = 𝑝(𝑥)𝑡(𝑥) +  𝑉(𝑥)        ……… (5) 

 

1.4.2 Coarse Estimation of Atmospheric 

This approach using numerous photos removed from various conditions condition. 

The fundamental technique is to accept the disparities regarding some photos 

regarding the same scene. Most of these numerous photos possess various 

components with the adding to medium. This method might appreciably strengthen 

visibility. 
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1.4.3. Depth Map Based Method 

This procedure works on the solitary photo along with considers which 3D 

geometric style of the particular picture is definitely supplied by a number of data 

bank including via Yahoo Routes and in addition considers the feel in the picture 

has (from satellite tv as well as airborne photos). That 3D product after that adjusts 

by using obscure photo along with increases the picture detail. 

 

2. LITERATURE REVIEW 

H. C. Cheng et al [1] proposed a novel sunlight readable transmissive LCD set that 

has a transflective film. This kind of transflective motion picture offers great sign 

towards the backlight and reflectivity towards the background light. This kind of 

completely new show is principally made for outside programs below sturdy 

background lumination condition.Y.-K. Lai et al. [2] proposed a more rewarding 

color-gamut means for water amazingly features (LCD) having multi-phosphor white 

colored gentle giving out diodes (MPW LED) plus a changed abundant coloring 

picture handling solution having pores and skin protection. Large saturation is often 

helpful to expand your color-gamut. R. Radkowski et al. [3] introduced to get 

improving the organic visible belief available by simply increased truth (AR) 

workstations. The actual strategy carries a opportunity for replicating point of view 

observing utilizing a monitor-based AR workstation this gives home window for the 

bodily workplace facing it.  A. H. Ashtari, et al. [4] represents, in addition to a mix of 

both classifier which acknowledges license platter characters. The technique 

displayed here's with different customized template-matching method from the 

research associated with goal coloring p for you to diagnose the positioning of your 

auto's license platter. S. C. Huang al. [5]   proposed a novel VR technique that utilizes 

combining some important web theme: 1) range evaluation (DE) component; 2) one 

evaluation (CA) component; plus 3) some sort of VR module. Your recommended DE 

component usually takes benefit of this typical separate out process plus enters into 

our own flexible gamma punition technique. By doing this, halo side effects might be 

averted with photos together with sophisticated buildings, plus useful guide 

evaluation might be achieved. Your recommended CA component is usually in line 

with the bleak globe forecasts plus considers along with traits on the insight fuzzy 

image. Therefore, this VR component functions this modified guide plus the color-

correlated details to fix along with distortions with adjustable displays harnessed 

through rough climatic conditions. Shih-Chia Huang et al. [6] offered any new along 

with useful errors treatment strategy to treatment difficulties attributable to localized 

lighting solutions along with color work day, which will thus accomplishes excellent 

slumber oration outcomes for solo imprecise images. M. K. Jiau et al. [7] proposed 

ordered databases admittance structure for every single new member by means of 
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profiting from a variety of public system circumstance kinds to help significantly 

lessen occasion consumption. Upcoming, we all build your personalized in addition to 

versatile merged experience acceptance (FR) product for every single new member, 

which utilizes your AdaBoost  method to help merge numerous several types of 

foundation classifiers to create hugely dependable experience annotation results. 

Seiichi Serikawa et al. [8] presented a whole new under the water product to pay a 

attenuation conflict alongside propagation route, plus suggested an easy shared 

trigonometric filter dehazing algorithm. The actual boosted photographs usually are 

seen as an lower noised stage, much better exposedness with the dim places, increased 

international distinction. T. Li, H. Chang et al. [9] provides the expertise and also 

possible functions in connection with packed scenes. And then, present versions, 

favorite algorithms, analysis methods, and also process overall performance are given 

related to several aspects. 

 

3. COMPARISON TABLE:  

Name of 

author 

Title of the paper Technique 

 

Benefits Limitations 

H. C. 

Cheng 

Sunlight Readable 

Transmissive LCDs 

LCD embedded 

with a 

transflective 

film 

 For outdoor 

applications under 

strong ambient 

light condition. 

 For indoor 

applications  has 

been ignored 

Y.-K. Lai Wide color-gamut 

improvement with 

skin protection using 

content-based 

analysis for display 

systems 

color-gamut 

method 

Modified rich 

color image 

processing 

method with skin 

protection. 

Multiple methods 

can be used to 

enhance image has 

not been considered 

R. 

Radkowski 

Enhanced Natural 

Visual Perception 

for Augmented 

Reality-

Workstations by 

Simulation of 

Perspective 

Monitor-based 

AR workstation 

Visual perception 

by simulating the 

depth cue of 

perspective 

viewing 

The simulation of 

additional visual 

cues has been 

ignored 

A. H. 

Ashtari 

An Iranian License 

Plate Recognition 

System Based on 

Color Features 

Modified 

template-

matching 

technique 

To detect the 

location of a 

vehicle’s license 

plate 

License plates are 

broken or smeared 

and reliably as does 

human vision has not 

been considered 

Shih-Chia 

Huang 

An Efficient 

Visibility 

Enhancement 

Algorithm for Road 

Effective haze 

removal 

approach 

Effectively 

recover scene 

radiance 

  Computational cost 

will be more less in 

this technique that 

has not been 
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Scenes Captured by 

Intelligent 

Transportation 

Systems 

considered 

Seiichi 

Serikawa 

Underwater image 

dehazing using joint 

trilateral filter 

A fast joint 

trigonometric 

filtering 

dehazing 

algorithm 

Reduced noised 

level, better 

exposedness of 

the dark regions 

Artificial lighting 

source is not 

considering, and the 

quality assessment 

may be unsuitable 

for underwater 

images 

H. Chang Crowded Scene 

Analysis: A Survey 

Dynamical 

crowd evolution 

models 

Motion pattern 

segmentation, 

crowd behavior 

recognition and 

anomaly 

detection. 

Crowded scene 

analysis still have 

many issues 

Zhao Single image fog 

removal based on 

local extrema 

Gaussian 

distribution. 

Furthermore 

the color 

similarity 

evaluation 

refined candidate 

pixels for air light 

estimation has been 

ignored 

 

Cheng An effective fusion 

defogging approach 

for single sea fog 

image 

atmospheric 

scattering 

model 

estimate the 

transmission and 

restore the scene 

radiance 

 Not greatly 

enhances the 

visibility of sea fog 

 

 

CONCLUSION:  

This paper has shown the haze removal techniques plays significant role in various 

area of vision processing. Many real time applications suffer from poor contrast 

problem due to haze.  Some atmospheric effects such as haze, fog, smoke, dust etc., 

degrade the quality of the received image. The remotely sensed images, underwater 

images and road side images are usually vulnerable to weather effects. In order to 

overcome the different problems in near future we will evaluate the coarse estimated 

atmospheric veil by using different improved/hybrid filters in order to remove the 

hallo artifacts and to preserve significant detail of restored images with large haze 

gradients. 
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