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Abstract - Visual observation of dynamic items, especially 

vehicles out and about, has been, over the previous decade, 

a functioning exploration theme in shrewd transportation 
frameworks networks. In the context of weather condition 

monitoring, important advances have been achieved in 

environment modeling, fog detection, and snow fall. In 

specific camera based ADAS are a key segment for promote 

enhancements in wellbeing and driving solace. In this paper 

an approach of camera based fog detection as part of a self-

diagnosis mechanism for ADAS based on the blurring effect 

of fog is presented by designing a novel fog detection model 

for hill stations or unconditional environmental areas to help 

drivers to prevent accidents. We compute the image feature 

block using power spectrum slope (PSS) of a small image 

block in close proximity to the vanishing point enables a 
fast discrimination of street scenes with and without 

murkiness. 
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I. INTRODUCTION 

Intelligent vision-based traffic surveillance systems are 

assuming an increasingly important role in highway 

monitoring and road management schemes consequently; 

there is an expanding prerequisite to create savvy movement 

observation frameworks that can assume a critical part in 
interstate checking and street administration frameworks. 

Advance Driver Assistance Systems (ADAS) assist the 

driver to monitor the drive way to prevent the accidents and 

identify the risk in bad weather conditions such as haze, 

stormy, snow fall. 

The main objective is to provide a information of poor 

quality and environmental model on traffic activity and to 

signal potentially anomalous situations, e.g., mischance 

location or perilous driving.  However fog has huge impact 

to reduce visibility while driving a vehicle, to enhance the 

driver assistance system, which we need a system which 

automatically controls head- and tail-lights or reduces the 
speed of the vehicle, might save lives.  

Detection and classification of fogs in a video has become a 

potential area of research due to its numerous applications to 

driver assistance based intelligent transportation systems. 

For example, identifying the fog over a period of time on a 

high fog rates helps the concerned authority to efficiently 

control the vehicle speed on a road to prevent the 

mischances amid haze hours. In order to design an efficient 

and automated fog detection system, we propose self-

diagnosis mechanisms for advanced driver assistance 

systems to analyze the image blocks frequency using power 

spectrum slope (PSS) for detecting a reduced viewing range 
of the camera, in particular caused by fog. This mechanism 

improves the fog detection rate visibility by identify the 

image block frequency. 

 To design a novel detection by using power spectrum 

slope model and image thresholding.  

 Fog detection method estimates background and 

foreground features to improve detection rate accuracy.  

 The classification method will extracts the similar 

feature objects to determine weather conditions. 

To recognize the particular character of a image and image 

characteristic’s, the image segmentation process divides the 
image into the different segments based on thresholding 

process. 

 
 

II. RELATED WORK 

In recent years many scholars both at home and abroad have 

carried on examines about vehicle discovery and 

characterization in light of attractive sensor. As of now, look 

into on vehicle order utilizing attractive sensor has been 

building up a little gradually in light of low grouping 
precision and youthful application on vehicle conspicuous 

verification. Sing Y. C. et al proposed a vehicle game plan 

procedure fundamentally in light of alluring sensors to 

arrange vehicle into a few sorts [4]. In view of the past 

work, Saowaluck K. et al[54] developed a programmed 

vehicle order framework utilizing attractive sensors. In [6], a 

vehicle location and arrangement approach by the attractive 

flag estimated by a MEMS attractive sensor. Be that as it 

may, the correctness’s of characterization in these explores 

are not high which are for the most part between 70%-90%. 

In addition, most strategies need sensible element extraction 
and determination process, which are of vital significance to 
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productivity and aftereffect of characterization. This 

gathering of foundation models assesses a foundation 

picture which is subtracted from the present video outline. 

An edge is connected to the subsequent contrast picture to 

give the forefront cover. The edge can be steady or dynamic 

as utilized as a part of [7]. The methods described below 
differ in the way the background picture is obtained. To 

improve robustness, a single Gaussian model can be used 

for the background. Instead of only the mean value as for 

averaging, the variance of the background pixels is 

calculated additionally. 

This results in a mean image and variance image for the 

background model. Another pixel is grouped relying upon 

the situation in the Gaussian dissemination, which is the 

factual identical to a dynamic edge. [8] utilize a solitary 

Gaussian foundation show up.  A Kalman channel can be 

utilized to evaluate the foundation picture, where the shade 

of every pixel is demonstrated by one channel. The closer 
view can be deciphered as commotion for the channel state. 

However, illumination changes are non Gaussian noise and 

violate basic assumptions for the use of Kalman filters. [9] 

Proposes a Kalman channel approach which can manage 

enlightenment changes.  The illumination distribution over 

the image is estimated and used to adjust the individual 

Kalman filter states. The forefront estimation was tried in 

[9] demonstrating better execution analyzed than the 

Kalman channel based calculation proposed Decision tree is 

extremely helpful request and backslide system. Choice 

Trees are to a great degree versatile, clear, and easy to 
explore.  

They will work with characterization issues and relapse 

issues. So on the off chance that you are attempting to 

anticipate a straight out worth like (red, green, up, down) or 

in the event that you are attempting to foresee a tenacious 

quality trees, choice trees will deal with the two issues. 

A decent aspect regarding Decision Trees is they just need a 

table of information and they will assemble a classifier 

specifically from that information without requiring any 

ahead of time setup work to happen Intelligent 

transportation framework has an extensive variety of 

activity information sources, including the dynamic 
movement stream  data and intelligent transportation 

subsystem management control data, as well as static road 

environment data.  

Clever transportation framework administration and control 

of the question is the activity stream, movement stream 

information is examined when succession of a progression 

of numerical information arrangement, is the most critical 

information in the vehicle system[4]. Wise transportation 

framework (ITS) recorded a considerable measure of 

movement data, for example, electronic police framework 

the vehicle criminal traffic offenses of pictures and 
information are recorded, giving data to petty criminal 

offenses, including vehicle illicit locales, unlawful date and 

time of unlawful, unlawful, illicit parameter, unlawful 

vehicle all encompassing picture succession, unlawful 

vehicle tag picture; auto collision caution framework gives 

the alert time and caution area, caution telephone number 

and related car crash data; activity flag control framework 

with crossing point of running state, shading step dynamic 

information[7].  

 

III. FOG DETECTION ALGORITHMS 
This approach first remove picture includes by 

distinguishing picture edges utilizing picture thresholding 

capacity. Concentrate the picture attributes in light of the 

limit esteems. In this approach first image vanishing points 

calculated and afterwards extract the objects around the 

vanishing points which helps to separate the fogs and 

vehicles by using power spectrum slope. 

In first stage we compute the power spectrum of image 

blockI_v, centered the vanishing point with size of N.N by 

estimating the squared magnitude after discrete Fourier 

transform (DFT) 

S(u,V)= 1/N^2  |F_v (u,v)|  pow 2 
Where Fv (u;v) denotes the Fourier transformed image 

block Iv. The polar coordinates and summing up the power 

spectra S over all directions q, most natural images show a 

power distribution S (f) which can be approximated by 

 
To have a more accurate description of the power spectrum 

slope, we propose to use a polynomial curve fitting of 
second degree in a least squares sense 

 
Thresholding - The main idea of thresholding is to organize 

image segmentation, the thresholding function extraction the 

different image characters from image background based on 

the threshold value, and assign 0 to the pixels for smaller 

values and 1’s for higher values of threshold value (i.e. if 
pixel value greater than Threshold T value the value 

assignment become as a 1 or else it will become as 0). This 

process iterate to different back ground color formats, and 

here we obtain this thresholding process for dark characters 

on a light background. The following function derives to the 

image as follows  

Flowchart 
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f(x,y)≥T  if f(x,y)=Background 

else f(x,y=character) 

Thresholding is the clearest method for picture division. 

From a grayscale picture, thresholding can be used to make 

parallel pictures. The least complex thresholding techniques 

supplant every pixel in a picture with a dark pixel if the 
picture force is not as much as some settled steady T      

(that is,), or a white pixel if the picture power is more 

prominent than that consistent. 

Image Segmentation - To recognize the particular character 

of a image and image characteristic’s, the image 

segmentation process divides the image into the different 

segments based on thresholding process, The threshold 

image has only the feature set which are identified using 

back propagation neural network model. To perceive the 

specific vehicle and vehicle write, it is critical to fragment 

all highlights in a separated picture. 

Algorithm:  
1. Calculation Compute histogram and probabilities of 

every power level. 

2. Set up beginning    and .. 

3. Step through all possible thresholds

    maximum intensity. 

4. Update  and Compute  

 

Wanted edge compares to the greatest.   

. 

1. You can compute two maxima (and two corresponding 

thresholds).   Is the greater max and   
is the greater or equal maximum. 

2. Desired edge  

3.  
  

 
Binary coded format 

 

Edge Detection- Edges occur in images due to sharp 
discontinuities which bring about pixel intensities which 

either occlusions or separation between different regions. 

Edge detection involves identifying the pixels that fall along 

the edges.  

Edge detection is gradient based and considering a pixel at 

position 𝑥, where x represents horizontal pixel position from 

left to right and y represents the vertical position start to 

finish. Pixel power is meant by (𝑥,). 

We can then define the local extreme gradient as:     

∇𝑓(𝑥, 𝑦) = [
𝑑𝑓

𝑑𝑥
,
𝑑𝑓

𝑑𝑦
] 

We can then apply a threshold to the magnitude as:  

Edge is defined by:  ǀ∇𝑓ǀ ≥ 𝑇  

No edge is defined by:  ǀ∇𝑓ǀ <𝑇 
If T is too large, we’ll have missed detections and if it’s too 

small, we’ll have effect of producing false alarms.  

Euclidean separation - It is likewise called the 𝐿2 

remove: - With similar focuses depicted above, we can 

ascertain the Euclidean Distance amongst 𝑢 and 𝑣 as: 

𝐸𝑈 (𝑢,) = ( (𝑥1 − 𝑥2)2 + (𝑦1 − 𝑦2)2)(1/2) 

Along these lines for n-measurements: 

𝐸𝑈(𝑎, 𝑏) = √∑(𝑥𝑖 − 𝑥𝑗)
2

𝑛

𝑖=1

 

Where, j=i+1 

 

IV. BACK PROPAGATION NEURAL NETWORK 

In this network we organize this process by following 

sets 

Training Set:  An accumulation of information yield 

designs that are utilized to prepare the system  

Testing Set:  An accumulation of information yield designs 
that are utilized to evaluate organize execution  

Learning Rate-η: A scalar parameter, undifferentiated from 

step size measure in numerical mix, used to set the rate of 

modifications 

Feed forward network  

Image binary Inputs: attains through pre-synaptic 

connections 

Synaptic viability is indicated utilizing genuine weights WI 

The result of the neuron is a nonlinear function of its 

inputs WI 
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Apply every twofold contribution to every neuron as 

information hub, at that point processes the hub 

indemnification feed forward arrange demonstrate. 

Calculate Outputs For Each Neuron Based On The 

Pattern 

The yield from neuron j for design p is Opj where k goes 
over the info lists and Wjk is the weight on the association 

from input k to neuron j 

 

 

 

 The yield neuron botch flagdpjis given by dpj= (Tpj-Opj) 

Opj (1-Opj)  

 Tpj is the target estimation of yield neuron j for design p  

 Opjis the genuine yield estimation of yield neuron j for 

design p  

 The hid neuron bungles flagdpjis given by Where dpkis 
the error banner of a post-synaptic neuron k and Wkj is 

the weight of the relationship from covered neuron j to the 

post-synaptic neuron k  

 Figure weight alterations DWji at time t by DWji (t) = η 

dpj Opi  

 Apply weight changes as showed by Wji (t+1) = Wji (t) + 

DWji (t)  

 Some incorporate a power term a*DWji (t-1 

 

V. EXPERIMENTAL MODELS 

We experimental this proposed model by using MATLAB 
simulator. We organize our simulation process by following 

procedures - The vehicle recognition process is split into 

five major processes defined as: 

Enrollment- Initially ‘N’ vehicle images are loaded into 

database and compute PSS of each image block. 

Localization - The inner and the outer boundaries of the 

vehicles are calculated. 

Normalization - characteristics of different vehicle may be 

captured in different size, for the same vehicle also size may 

vary because of the variation in illumination, the yield 

neuron botch flagdpjis given by dpj= (Tpj-Opj) Opj (1-Opj)  

 Tpj is the target estimation of yield neuron j for design p  

 Opjis the genuine yield estimation of yield neuron j for 

design p  

 The hid neuron bungles flagdpjis given by where dpkis 

the error banner of a post-synaptic neuron k and Wkj is 

the weight of the relationship from covered neuron j to 

the post-synaptic neuron k  

 Figure weight alterations DWji at time t by DWji (t) = η 

dpj Opi  

 Apply weight changes as showed by Wji (t+1) = Wji (t) 

+ DWji (t)  

 Some incorporate a power term a*DWji (t-1 
 

 

 

 

 

 

VI.  SCREEN SHOTS 

 

 

 
  


k
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VII. CONCLUSION 

In this examination work we consider a novel haze 

discovery display for enhancing camera based driver help 

framework utilizing PSS thresholding and grouping 

procedure where the pictures are spoken to in two-advance 

process. Initial step, is to lessen the occasion of misdetection 

dominatingly in view of obstruction. Second step will 

restrain the occasion of misclassification. The grouping of 

climate condition is done first all in all classes utilizing 

shape-based highlights. Characterization plot is executed to 

find particular climate compose in a class, for example, 

mist, by utilizing the PSS based highlights. In light of the 

reenactment comes about the proposed show is quick, 
straightforward, and with great execution. The proposed 

technique is down to earth to deal with shadow and 

impediment issues productively 

.  
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