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Abstract-Defogging 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 Defogging  to remove haze in which 

DCP (dark Channel Prior) rule has attained best results in 

handling with single pictures of outdoor scenes for image 

Defogging . Smoke and Mist haze is a simple weather trend  

that eliminate the images contrast. In recent years most the 

haze methods are construct on this model, but only use in 

dissimilar way. Various algorithms user dissimilar methods to 

estimate the model performance parameters. According to the 

necessary model and information of image view, Defogging  

technique  based-on the PHYSICAL MODEL can divided into 

two phases:  

(i)   Make use of various input pictures in the similar sight that 

is get under different weather situations or various images 

with dissimilar degrees of division. 

(ii) It try to start from a individual image to estimate the depth 

/ related items and then recover the clear picture.  

Fog are generally a huge cause associated with accidents. Fog 

reduces the visibility of scene. Fog is formed by the 

combination of air light and attenuation.  

In this proposed work, image Defogging depends on linear 

transformation by pretentious that a linear connection exits in 

the mitigate channel between the haze image and free haze 

image. The various method of estimating a medium 

transmission map is detailed and the deteriorating strategies 

are introduction to resolve the issue of the brightest field of 

interference. Implemented the optimized DWT in the de-

fogging image and clearly found the features. Image shows 

that the darkening image and other one is enhance the contrast 

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 fog 

image. Evaluate the performance parameters like means 

square value and peak signal to noise ratio and compared the 

existing work. 

I. INTRODUCTION 

If taking images by camera under the noisy situation the 

captured pictures always suffer from low visibility, light 

colour or blur and low-contrast image. This is owed to the 

atmosphere and radiance received by the camera form the 

view is attenuated along the light of the sight.  The incoming 

light is merged with the air-light since ambient light could be 

dashed into the line of sight by environmental particles. That’s 

not only effect the vision impact, but also limits the useful of 

out-door vision systems like as object identification and 

tracking scene classification, study and segmented image [1]. 

Image Defogging Image Defogging is a critical issue in the 

computer vision applications and mainly in image processing.  

Researchers created models for dealing with Defogging that 

results good. 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-foggying is to improve the characteristics of image which 

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 colour 

images.  

It affects consequences of other systems like NPS (Number 

Plate System), IS (Image Segmentation) etc.  

Defogging Image has become huge worked upon topic in 

CV(Computer Vision). Image Defogging adds Image 

enhancement, Fusion Image and Recovered Image. HE 

(Histogram Equalization) is one of every first of the image 

Defogging  techniques, which is world widely used. 

 

             (a)                                                  ( b) 
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Fig.1. (a) defined a foggy picture and b) foggy free image 

version of the similar picture. 

II. RELATED WORK 

Guoling Bi., et al., (2017) [15] proposed a brightness map by 

observing haze free-images, which reflect the brightness data. 

Image de-hazing is an intriguing and demanding technology 

for computer vision applications. Recently, DCP (dark 

channel prior) has been considered as efficient Defogging 

method. 

Wencheng Wang et al., 2017 [16] proposed an algorithm for 

single image defogging relying upon linear transformation. 

Images captured in foggy weather conditions are critically 

degraded by moving atmospheric particles that influence 

performance of outdoor computer vision systems 

Yafei Song et al., 2017 [17]presented a Ranking Convolution 

Neural Network (Ranking-CNN) to expand the structure of 

CNN for capturing statistical and structural attributes of foggy 

image.. 

Adrian Galdran et al., 2016 [18] proposed an image 

Defogging technique relying on minimization of two energy 

fusion scheme to integrate the output of dual optimizations. 

The proposed FVID (Fusion-based Variation Image 

Defogging) method is spatially varying process of image 

enhancement, which minimizes an existing proposed variation 

formulation that maximizes contrast and saturation on the 

foggy input. 

Wencheng Wang et al., 2016 [19] proposed an efficient 

method to improve image quality of foggy images Foggy 

images hinder image understanding in many applications such 

as autonomous vehicle. The proposed strategy appraises the 

transmission work in view of a direct model that permits 

effective calculation and utilizes quad-tree to look for a locale 

that best speaks to the diffuse of air-light. 

 

III. PROPOSED WORK 

In this chapter, for enhancing the performance and for 

accurate results, some techniques and algorithms are used 

namely:- Discrete Wavelet Transformer and Inverse Filter. 

A. 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[36].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 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.  

 B. Basic Functions in Discrete Wavelet Transformation  

In DWT are two basic functions i.e. HAAR and 

DAUBECHIES wavelets. 

1) Haar Transformation: It discovered by Hungarian 

Mathematician Alfred Haar. It is discontinuous and a step 

functions. 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. 

2) Daubechies Wavelets: It is the brightest wavelets in the 

wavelet transforms. These wavelets are introduced when 

need to support ortho normal wavelets.  These are written 

in db N where the N is just for order and for surname db 

is used. The daubechies are same as the haar transform. 

The only different in the consisting of scale signals and 

wavelets. 

 

    (a)                                                                  (b) 

Fig.2: a) Original image, b) Haar, daubechies transform[13] 

Some significant to note the following properties: 

a) Wavelet methods are spatially localized. 

 

 

 

 

 

 

Fig. 3: (c) Flowchart of discrete wavelet transformation[39] 
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b) Wavelet methods are dilated, translated and scaled versions of 

normal wavelet and  

c) Every set of wavelet methods forms an orthogonal set of 

normal methods. [37] 

d) Images converted into wavelets that are more efficient than 

pixel blocks. 

e) In DWT no input coding is required for overlapping. 

f) It is good for localization time and frequency. 

g) For identification of relevant data. 

h) DWT is easy to implement and it uses less computation 

time.[38] 

C. Optimized Dwt Method  

The DWT has become a major approach in 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 that they 

are spatially localized i.e., 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.  In DWT are two 

basic functions i.e., HAAR and DAUBECHIES wavelets.[10] 

Some significant to note the following properties: 

i) Wavelet methods are spatially localized; [40] 

j) Wavelet methods are dilated, translated and scaled 

versions of normal wavelet and  

k) Every set of wavelet methods forms an orthogonal set of 

normal methods. 

Genetic optimization approach is design to solve the difficult 

problems (Complexity, cost, energy and Time consumptions). 

This algorithm is an initialize the set of size i.e., called 

population. Problem Solutions from individual population are 

used and reserved to new population. This is hope, that the 

novel population would be better than previous one. Results 

which are particular to form novel solution i.e. data stream 

bits are selected with the help of fitness function, the suitable 

phases they have to regenerate. 

GO techniques, to solve an optimization issue by repetition 

the following three operators: [19] 

- Selection  

- Crossover  

- Mutation 

 

IV. PROPOSED METHODOLOGY 

In this research work, to collect the dataset form UCI 

MACHINE LEARNING SITE the road images and forest 

foggy images. Individual image divide evaluate the three 

components like Red, Green and Blue component. We convert 

the original image to gray scale form cause of 3d image 

convert to the 2D image. An identify the noise in the 

particular foggy images. After that we remove the distortion in 

the image with the help of filtration method.  Implemented the 

optimized DWT in the de-fogging image and clearly found the 

features. Image shows that the darkening image and other one 

is enhance the contrast 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 fog image. Evaluate the performance 

parameters like means square value and peak signal to noise 

ratio and compared the existing work. 

 

 

Fig.4: Methodology Flow chart 

 

V. RESULTS AND DISCUSSION 

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 analyser bed structure. 

Then  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, 

optimized DWT method in the image and extract the features 

i.e. luminance, saliency and chromatic feature detect. Evaluate 



IJRECE VOL. 6 ISSUE 3 ( JULY - SEPTEMBER 2018)          ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE) 

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING 

 A UNIT OF I2OR  1808 | P a g e  
 

the performance parameters like Means Square Error Rate and 

image information entropy and Compared with the existing 

performance parameters.  

 

Fig.7: Upload The De-foggy Image 

The above figure shows that the upload the image from the 

dataset. To shows that the hazing image and second one is 

enhance the contrast color in the image. Extract feature based 

on transmission and estimation in the image de-fogging. The 

above figure extracts the feature i.e. luminance, chromatic and 

saliency in the fog image.  

 

Fig.10: Output Image using Guided Filter 

The above figure shows that the filtered image produces. In 

this filter to remove the interference in the  fog 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 

Defogging 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.  

 

Fig.11: Output Image using Block Wise  

The above figure shows that the discrete wavelet 

transformation and data divide the image into block wise in 

the original image.  

 

Fig.12: Optimized Output Image using Bounds 

The above figure shows that the Optimized DWT 

transformation in the two bounds like upper and lower bounds 

in the transformed image It is discontinuous and a step 

functions. Particularly it is 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. 

 

Fig.13: Output Image using Filtered Image 
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The above figure shows that the output image using 

Optimized 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 fog image. 

 

Figure no. 5.10: Performance Parameters 

 

Figure no. 5.11: Comparison between proposed and existing 

work in MSE  

 

Figure no. 5.12: Comparison between proposed and existing 

work in IIE 

 

Figure no. 5.13 :Comparison between proposed and existing 

work in PSNR 

TABLE 1. COMPARISON 

FILTER 

NAME   

MEAN 

SQUARE 

ERROR 

RATE 

IMAGE 

INFORMATION 

ENTROPY 

PEAK 

SIGNAL 

TO NOISE 

RATIO  

Guided 

Filter  

64.7277 6 16 

ODWT 22.88 27.11 37.12 

 

VI. CONCLUSION AND FUTURE SCOPE  

In proposed work, implement a ODWT algorithm used for 

transmission and estimation work effective even, when haze is 

dense.  It is 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 and Optimized-DWT transformation used. It is a 

very easy and fast to implement. The various method of 

estimating a medium transmission map is detailed and the 

deteriorating strategies are introduction to resolve the issue of 

the brightest field of interference. In this strategy, the 

estimation of the transmission mapping in view of a straight 

model that incorporates just direct activities with no 

exponential tasks or test preparing. In this way, it is anything 

but difficult to acknowledge and has less computational 

comprehensive nature. The fundamental activity time of this 

calculation was gotten from the transmission mapping with a 

Gaussian channel, while the quick channel makes the 

Gaussian sifting work rapidly. Along these lines, for vast 

picture sizes or video from foggy conditions, it can enhance 
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the Defogging  impact as well as certification the figuring 

speed. The test comes about demonstrate that the technique 

can maintain a strategic distance from the wonders of over 

interest and radiance impacts, and the reclamation of points of 

interest and shading is exceptionally characteristic, which 

cannot just meet the visual necessities in subjective terms, 

however it has extraordinary focal points in the usage 

proficiency.  

In addition, the method time complexity is a linear method of 

the image size. The novel fast Defogging , brightness 

mapping, optimized discrete wavelet transformation, Gaussian 

and dark channel techniques for real time image processing. 

The main objective of image Defogging 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.  

The future work, will main focus on enhance algorithms for 

their own short-coming to attain better results and faster speed 

and quality improve in the high rate based on Peak Signal To 

noise ratio. Additionally, it can be utilized for picture include 

examination and acknowledgment continuously open air 

frameworks.  
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