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Abstract:    
Dehazing image is a vital issue of common concern in digital image 

processing and CVAs (Computer Vision Areas). Currently, various 
analysis's have adopted physical-model depends on image Dehazing to 

remove haze in which DCP (dark Channel Prior) rule has attained best 

results in handling with single pictures of outdoor scenes for image 

Dehazing. Smoke and Mist haze is a simple weather trend that 

eliminates the contrast of the image.  It is a cause of dust particles and 

vapors in the atmosphere construct filtration to enhance and scattering 

of sunlight. Restore and Highly clear image taking in the situation of 

haze were of great value in the Military Deference, steering and remote 

sensing OIAs (Object Identification Areas). In recent years most of the 

haze methods are constructed on this model but only use in a dissimilar 

way. Various algorithms user dissimilar methods to estimate the model 
performance parameters. In this proposed work, image Dehazing 

depends on spatial and linear transformation by pretentious that a line 

formation connection exists in the mitigate direct between the haze and 

free smog image. The various method of estimating a medium 

transmission map is detailed and the deteriorating strategies are an 

introduction to resolve the issue of the brightest field of interference. 

To enhancement the atmosphere light an additional channel technique 

is implemented based on 4-tree sub-division. In this technique, average 

grays and gradient in the area are working as appraisal criteria. Lastly, 

the haze image is attained using atmosphere scattering structure. In 

addition, the method of time-complexity is a spatial linear method of 

the picture size. 

 

Keywords: Computer Vision Areas, Dehazing, DCP (Dark Channel 
Prior), Brightness Map and Linear Methods 

 

1. Introduction 

This Image Dehazing is a critical problem in 

the (CV) computer vision applications and 

mainly in image processing.  Researchers 

created models for dealing with Dehazing 

that results good [1]. The common problems 

in weather is related to the mist and smoke. 

In the military area, navigation and remote 

sensing areas, image restoration needed. In 

today’s computer vision applications, it 

become a hot topic [2]. Image de-hazing is to 

improve the characteristics of image which 
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are occluded owe to foggy situations like 

they become visible. If images are taken in 

darkened situation the picture gets 

interference as lighting situations are 

impacted owe to dark and also light coming 

from initial is absorbed in the environment 

consequence in low contrast and faded color 

images [3][4]. 

It affects consequences of other systems like 

NPS (Number Plate System), IS (Image 

Segmentation) etc. Dehazing Image has 

become huge worked upon topic in CV 

(Computer Vision) [5]. Image Dehazing adds 

Image enhancement, Fusion Image and 

Recovered Image. HE (Histogram 

Equalization) is one of every first of the 

image Dehazing techniques, which is world 

widely used.  

    

(a)                                 (b) 

Fig 1. (a) defined a hazy picture and (b) hazy 

free image version of the similar picture. 

 

Image Processing is the mostly designed for 

particular purpose like OD (Object 

Detection), FD (Face Detection), NPRS 

(Number Plate Recognition System) [6] etc. 

It requires an interference and error free 

images. In this systems that required working 

with real-life pictures that are taken in 

minimize than perfect structure gets error and 

interference embedded in them to dust 

particles, atmospheric absorption of light ad 

fog etc. In these pictures could be corrected 

using the procedure of image de-hazing. So, 

it could be said that most of the IPA (Image 

Processing Applications) normally where 

distance between considering device and 

mark is huge are the application for image 

Dehazing systems [7][8]. 

In research work, a novel fast Dehazing, 

brightness mapping, discrete wavelet 

transformation, Gaussian and dark channel 

techniques for real time image processing. 

The main objective of image Dehazing is to 

rebuild visually pleasing image suitable for 

HV (human vision perception) and to 

improve the interpretability of pictures for 

CV (Computer Vision) and Pre-processing 

jobs. 

2. Related Work 

In this section, we discuss about the several 

issues that are seen in the previous work and 

discuss all the techniques, applications and 

types of noises that seen in the image 

Dehazing [9]. 

Guoling Bi., et al., (2017) [10] proposed a 

brightness map by observing fog free images, 

which reproduce the intensity data. Image de-

hazing is an intriguing and demanding 

technology for (CV) Computer Vision 

applications. Recently, DCP (Dark Channel 

Prior) has been measured as effective De-

hazing method. The validation of dark 

channel prior could encourage un-secure 

transfer assessment, results as halo artefacts, 

block effect and inappropriate color data 

recovery. Additionally, the relationship 

among brightness map and DCP is presented 

in arithmetical model. The implemented 

calculation can effectively recompense the 

dark channel prior and approximation 

transmission-map precise, get the worldwide 

distinctive light adaptively and section the 

image mechanically. Set of experiments were 

implemented to explain that the planned 

theory can obtain a high-quality fog free 

images with minimum color interference, 

minute halo artefacts and distinguished 

details, which out-perform the existing haze 

removal algorithms. Wencheng Wang et al., 

2017 [11] proposed an algorithm for single 

image Dehazing relying upon linear 

transformation. To capture an image in 

hazing weather situations are critically lacked 

by moving atmospheric atoms that influence 

presentation of out-door computer vision 

systems (CVS). Firstly, analyze the linear 

transformation principle. Estimation of a 

mild transmission map describes the 

weakening strategies to solve an issue of 
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distortion of brightest areas. They also 

proposed an additional channel method to 

estimate atmospheric light accurately rely on 

quad-tree subdivision. Average Grays and 

gradients of region are used for criteria 

assessment. Lastly, fog-free images are 

gathered with the help of environment 

scattering model. The results show that 

planned algorithm could naturally recover the 

image, particularly at edges in depth of field. 

Better effects can be achieved for Dehazing 

single image. Yafei Song et al., 2017 [12] 

presented a Ranking Convolution Neural 

Network (Ranking-CNN) to expand the 

structure of CNN for capturing and basic 

properties of foggy picture. Single picture 

Dehazing, which intends to recuperate the 

reasonable picture exclusively from an 

information dim or foggy picture, is a testing 

not well postured issue. Examining the 

current methodologies, the basic key advance 

is to evaluate the murkiness thickness of 

every pixel. To this end, different 

methodologies regularly heuristically 

composed dimness significant highlights. A 

few late works likewise naturally take in the 

highlights by means of specifically misusing 

Convolution Neural Systems (CNN). In any 

case, it might be deficient to completely 

catch the inherent traits of dim pictures. Via 

preparing Positioning CNN in an all-around 

outlined way, intense murkiness applicable 

highlights can be naturally gained from 

gigantic murky picture patches. Cloudiness 

can be expelled successfully by utilizing a 

dimness thickness expectation demonstrate 

prepared through the irregular backwoods 

relapse. Exploratory outcomes demonstrate 

that introduced approach beats a few past 

Dehazing approaches on engineered and 

genuine benchmark pictures. Exhaustive 

investigations are likewise led to decipher the 

proposed Positioning CNN from both the 

hypothetical and exploratory angles. Adrian 

Galdran et al., 2016 [13] proposed a picture 

Dehazing system depending on minimization 

of two vitality combination plan to 

coordinate the yield of double improvements. 

The proposed FVID (Combination based 

Variety Picture Dehazing) technique is 

spatially shifting procedure of picture 

upgrade, which limits a current proposed 

variety detailing that boosts complexity and 

immersion on the dim info. The emphasizes 

created by this minimization are kept, and a 

moment vitality that therapists quicker power 

estimations of very much differentiated 

districts is limited, permitting to produce an 

arrangement of Distinction of-Immersions 

(DiffSat) maps by watching the contracting 

rate. The emphasizes created in the main 

minimization are then intertwined with these 

DiffSat maps to deliver a murkiness free 

form of the corrupted information. The FVID 

strategy does not depend on a physical model 

from which to evaluate a profundity 

delineate, does it require a preparation 

arrange on a database of human-named cases. 

Test comes about exhibit that FVID better 

jam the picture structure on near to districts 

that are less influenced by mist, and contrasts 

and existing strategies in the assignment of 

expelling cloudiness corruption from far-

away locales. 

3. Proposed techniques 

In this section, for enhancing the 

performance and for accurate results, some 

techniques and algorithms are used namely: - 

Discrete Wavelet Transformer and Inverse 

Filter. 

 

3.1. Discrete Wavelet Transformation 

 

In digital image processing the compression 

is the best technique and successful in field 

of digital images. There are various methods 

are used for compression. But the better 

option is Discrete Wavelet Transforms, also 

successful in signal processing. More than 

that it is high efficient and flexible for 

decompose signals [14]. The DWT has 

become a major approaching medical 

processing. In wavelet study, the DWT 

decomposes a signal into a set of mutually 

orthogonal wavelet basic methods. These 

methods dissimilar from sigmoid functions in 
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that they are spatially localized such as non-

zero over segment of the complete signal 

Length. In DWT describes not just to an 

individual transform, but rather a set of 

transforms, each with a different set of 

wavelet normal functions. A signal is 

decomposed into set of basic functions and 

known as wavelets. The wavelets are 

obtained from a single prototype called 

mother wavelet.  

In DWT are two basic functions i.e. HAAR 

and DAUBECHIES wavelets. 

HAAR Transformation: It discovered by 

Hungarian Mathematician Alfred Haar. It is 

discontinuous and a step function. 

Particularly its preferred for ortho-normal 

systems for square integer able function. 

DAUBECHIES Wavelets: It is the brightest 

wavelets in the wavelet transforms. These 

wavelets are introduced when need to 

support ortho normal wavelets.   

Pseudo Code For DWT 

Public void FWD(double [] data) 

{ 

Double [ ] Temp= novel double [data. 

Length]; 

Int j= dataval. Length>>1; 

For (int k = 0; k <  j;  k++) 

 { 

  int p = (k << 1); 

  temp[k]= dataval[k] *r0 + dataval [p+1] * r1; 

  temp[k+j] = dataval [p] * x0 +dataval [p+1] 

*x1; 

 } 

 

  For ( int k = 0; k< data. length; k++) 

  Data [k] = temp[k]; 

      } 

 

3.2. Inverse Filter  

Inverse filters are basically used for restoring 

and recover the images from the image data. 

It does not require image degradation from 

non-ideal image system. In the additive white 

noise, it could not work well.  Inverse 

filtration preparing, for a channel g, a 

converse channel h is one with the end goal 

that the succession of applying g then h to a 

flag brings about the first flag. Programming 

or electronic backwards channels are 

regularly used to adjust for the impact of 

undesirable natural sifting of signs. This filter 

obtained through degraded image with 

original image in 2D transform domain. 

There is zero value for its degradation [15]. 

 
Fig 2. Inverse Filter [16] 

 

In the above figure, inverse filter method is 

used to restore the image to create a 

recovered image K’ (xx1,yy1),  image data  

l(xx1,yy1) therefore K’ (xx1,yy1) =K (xx1,yy1) 

in an ideal condition  Z(xx1,yy1) = 0  and 

i(xx1,yy1) *i’ (xx1,yy1) =I(rxx, ryy)I’(rxx, 

ryy) = 1.[17][18] 

 

4. Proposed Work 

Take the image from the dataset, extract the 

color components based on brightness 

mapping methods, extract the views in 

transmission and estimation hazing image.   

 

 
 

 

 

 

 

 

Fig 3.  Proposed Flow chart 

 

Implemented the guide filter in the de-hazing 

image and clearly found the features i.e. 

luminance, saliency and chromatic feature 

detect. Image shows that the hazing image 

and other one shows enhance the contrast 

Brightness 

Mapping 

Dark Channel 

Prior  

Filtration 

 

Enhanced Image 
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color in the image. The novel method 

implemented to divide the image into four 

frames i.e. LL, HL, HH, LH bounds and 

noise removal using inverse filtered image 

produces. These filter methods used for 

remove the interference in the haze image. 

Evaluate the performance parameters like 

means square value and image information 

entropy value and False Acceptance Rate and 

compared the existing work. 

5. Simulation Model 

In this section, we design the typical 

techniques using MATLAB 2016a and 

evaluate the experiment result from 

subjective calculation and aim evaluation. In 

direct to identify the performance parameters 

of the studied methods in this research work, 

a designer of the methods is achieved in 

analyzer bed structure.  

Initially upload the hazing image in the UCI 

machine learning hazing dataset in the image 

processing. Initialize, an upload the image, 

brightness mapping implement, transmission 

and estimation in the hazing image.  

Implemented the guide filter, inverse and 

DWT method in the image and extract the 

features i.e. luminance, saliency and 

chromatic feature detect. Compute the 

performance metrics like Means Square Error 

Rate and image information entropy and 

evaluate with the previous metrics.  

 
 

Fig 4. Input Image  

 

Fig4 shows that the upload the weather 

image from the dataset (buildings, Flowers 

etc.).  

 

  
 

Fig 5. Mapping Image  

 

The above figure 5. shows that to check the 

color component in the original image. First 

image shows the hazing image and second 

one is enhanced the contrast color in the 

image.  

 

    
 

Fig 6. Dark Channel Prior  

 

Above figure 6 shows, the extract the feature 

based on transmission and estimation in the 

image de-hazing. The above figure extracts 

the feature i.e. luminance, chromatic and 

saliency in the haze image.  

 
 

Fig 7. Haze Image  

 

The above figure shows that the filtered 

image produces. In this filter to remove the 

interference in the haze image.  In guided 

filter derived from a local-linear structure, it 

calculates the filtering production by 

measuring the data of a guidance picture, 

which could be input image itself and another 

dissimilar image.  It can be used as a region 

preserving clear operator like as the famous 

filter but has better nature close regions. It 

can transfer the models of the direction 

picture to the filtering result, enabling novel 

filtering requests like Dehazing and Guided 

filtration. It obviously has a speed faster and 

non-approx. linear interval of time method, 

regarding size of the kernel and range of 

intensity.  

 

     
    (i)                           (ii)    (iii) 
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(iv) 

Fig 8. Filtration Image  

 

The above figure 8(i) shows that the inverse 

filter creates a better structure of the 

Dehazing method that contaminated a 

picture, the speed faster and easy way to 

recover that is by Low-pass filter. It is an 

appearance of low-high-pass filter, filter 

react very deficiently to any interference i.e. 

present in the image since distorted tends to 

be high-freq. Fig 8(ii) The discrete wavelet 

transformation and data divide the image into 

block wise in the original image.  Fig 8 (iii) 

DWT transformation in the two bounds like 

upper and lower bounds in the transformed 

image It is discontinuous and a step function. 

Particularly its preferred for ortho-normal 

systems for square integer able function. It is 

simple transformation. Haar uses averaging 

and differencing terms and to eliminate data.   

The discrete signal in haar is decomposed 

into two sub-signals of half of its length. The 

output image Fig 8(iv) using DWT 

transformation. The novel method 

implemented to divide the image into four 

frames i.e. LL, HL, HH, LH bounds and 

noise removal using inverse filtered image 

produces. These filter methods used for 

remove the interference in the haze image.  

The Experimental performance parameters 

like means square error rate and image 

information entropy value in various filtering 

i.e. guided filter, inverse filter and discrete 

wavelet transformation.  

 
(i)  

 
(ii) 

 
(iii) 

Fig 9. Performance evaluation of various 

image dehazing techniques 

 

The above figure 9 shows that the 

performance parameters like means square 

value is 64.74 and image information entropy 

value is achieved 6.6064 using guided filter, 

inverse filter mean square error value is 51 

and IIE value is 12, DWT transformation 

MSE value is 23 and 26.3, PSNR parameters 

identify the image quality in the dehazing 

topic. 

 
 

Fig 10. Comparison MSE 

 

The above figure 10. shows that the 

compared with proposed and existing work 

in means square error rate. The mean Square 

error rate of an estimator means a process for 

estimating an un-observed quality considers 

the average of the error square or deviations.  
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Fig 11. Comparison - IIE  

 

The above figure shows that the comparison 

between proposed and existing work an 

image information entropy is a quantity 

which is utilized to explain the dehaze image 

that is the amount of information which must 

be implied for by a compress algorithm. The 

less entropy pictures like as those 

surrounding a lot of black and white, have 

less contrast and huge runs image of pixels 

with the similar and same values.  

 

Table 1: Comparison 

 

Filter 

Name 

Mean 

Square 

Error 

Image 

Informatio

n Entropy 

Peak 

Signal 

to 

Noise 

Ratio 

Guided 

Filter 

64.7277 6 15.98 

Inverse 

Filter 

51.325 12 21.96 

DWT 23.88 26.11 39.668 

 

In table I the calculation scenario of the 

results of images like flowers, building and 

forest in Jpg format etc. It can be seen Table 

I. the calculation scenario has been enhanced 

than the real images. It means three 

techniques also remove haze.  The means 

Square error rate and Image information 

entropy of the results of 3 methods are 

greater than or equal to the real image. It 

improves the consequences are clear than the 

real image. 

6. Conclusion and Future Scope 

The conclusion compares the differences and 

similarities of typical image Dehazing 

techniques depends on PHYSICAL MODEL 

and design these techniques by 

programming. Then we implement and 

compared or evaluate the experimental 

outcomes in visual effects, time and speed 

than main objective and evaluation criteria. 

Some comparing the consequence, we 

achieve benefits and disadvantages of these 

techniques. So we could be selected appox.. 

method to apply in a practical request under 

real condition. Like illustration, if it requires 

a better dehaze effect but no speedway. In 

proposed work, implement a DCP algorithm 

used for transmission and estimation work 

effectively even, when haze is dense.  It is 

the disadvantage is the sky-region. it fails to 

eliminate haze in the sky region and depends 

upon the situations. In terms of haze image, 

the DCP (dark channel prior) using Guided 

filter, Inverse filter and DWT transformation 

used. It is very easy and fast to implement.  

In research work, image Dehazing depends 

on spatial-linear transformation by 

pretentious that a linear connection exists in 

the mitigate-channel between the fog image 

and free fog image. The various method of 

estimating a medium transmission map is 

detailed and the deteriorating strategies are 

the introduction to resolve the issue of the 

brightest field of interference. To 

enhancement the atmosphere light an 

additional channel technique is implemented 

based on 4-tree sub-division. In this 

technique, average greys and gradient in the 

area are working as appraisal criteria. Lastly, 

the haze image is attained using atmosphere 

scattering structure. In addition, the method 

of time-complexity is a line method of the 

image size. The novel fast Dehazing, 

brightness mapping, discrete wavelet 

transformation, Gaussian and dark channel 

techniques for real-time image processing. 

The main objective of image Dehazing is to 

rebuild visually pleasing image suitable for 

HV (human vision perception) and to 
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improve the interpretability of pictures for 

CV(Computer Vision) and Pre-processing 

jobs.   

 The future work will mainly focus on 

enhancing algorithms for their own short-

coming to attain better results and faster 

speed and quality improve the high rate 

based on Peak Signal To noise ratio. 

Additionally, it can be utilized for picture 

include examination and acknowledgement 

of continuously open-air frameworks. The 

principal issue in the calculation is that the 

shade of the re-established picture may 

obscure with expanded Dehazing level, albeit 

some picture handling strategies can be 

utilized for remedy. A strategy for adaptively 

deciding the redress parameters or dodging 

this wonder still should be additionally 

enhanced and consummated later on. 
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