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Abstract— Video surveillance is the hot research topic under 

Intelligent Transport System which is useful to trace a 

particular missing vehicle, to detect the cause of an accident 

and also to find out shortest path between major places.  In 

such areas object detection and shadow elimination is the 

challenging task. Shadow elimination allows enhancing the 

picture quality and also helps in the process of object 

detection via edge detection. Object detection in the field of 

computer vision stands to be a crucial and critical task for 

object and scene recognition, employment of object 

recognition is vast in field of surveillance and artificial 

intelligence. This paper proposes an Inner –Outer Outline 

Profile (IOOPL) algorithm to detect the three levels of 

object boundaries to enhance the satellite imagery 

segmentation with the help of shadow elevations. This 

method can be adapted to an experimental model of traffic 

surveillance video monitoring. In Intelligent Transportation 

System (ITS) it is very important to recognize the type of  a 

detected object in order to track reliably and estimate traffic 

parameters correctly .This work addresses the major 

difficulty faced in the vehicle  image segmentation due to 

the misconception of assuming object shadows as part of 

object itself. The proposed methodology will be utilized for 

vehicle detection and segmentation by eliminating its 

shadow counterpart. Additionally, a method for log 

generation to retrieve vehicle’s travelling details, is also to 

be proposed as a future work by classifying the vehicles 

using the machine learning technique, Artificial Neural 

Network, which is to be trained by a high- performance 

machine learning algorithm called Delta Learning 

Algorithm. 
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I. INTRODUCTION 

Intelligent Transportation System (ITS) is the applications 

of new information and communication technologies (ICT) 

into vehicles and roadways for monitoring traffic conditions, 

enhancing mobility, reducing congestion helps in the 

transport infrastructure and improving traffic security[1]. 

They also helps to  draw traffic forecasts and advise the user 

about departure times in different regions and alternative 

way or route to major  places or areas. In this work, the 

shadow elimination and vehicle classification is proposed to 

minimal congestion, predict traffic, avoid accidents etc., 

Here, the edge detection ,shadow elimination, object 

detection and classification is proceeded with two 

algorithms namely –1. IOOPL algorithm for shadow 

elimination and Vehicle Detection, 2 Delta learning 

algorithm for classification of vehicle To detect a vehicle in 

a complex background environment, the shadow is 

eliminated and then the vehicle is detected and classified. 

These things are used to estimate the traffic parameter 

correctly. For example calculate the traffic rate to build 

flyovers. Indeed, the overall congestion of transport 

infrastructure is a socio-economic cost in terms of air 

pollution, as well as time wasted by users in transport. Such 

things can be minimized using this ITS. 

II. RELATED WORK 

Mathematical modelling of Gaussian distributions employed 

to find the threshold value for differentiating foreground and 

background objects (Background elimination). Fixed 

thresholding value cannot be applied other than traffic 

images. It can able to differentiate only between background 

and object. Multilayer object detection is impossible which 

should more accurate when talking about traffic monitoring 

and shadow elimination. Only shadow elimination and 

classification is done without log Generation[1].Gaussian 

Distribution[1] in image processing is a way of determining 

the threshold value of background, Threshold value 

prediction is based on histogram method i.e. Maximum 

number of pixel occurrences. In Shadow elimination and 

vehicles classification approaches in traffic video 

surveillance context[1] paper required high resolution 

videos are required and it depends on manual searching. In 

order to avoid this problem the Intelligent Transportation 

System is introduced to detect a vehicle, which gives 

automotive vehicle searching and detection using log query. 

Object extraction from a video or a moving object 

extraction is consists of many literature, threshold 

comparison multi-resolution processing, edge detection, 

inter-frame differencing and background subtraction. Such  

image processing methodologies is presented in [8]. As 

demonstrated in [9], background subtraction is the more 

accurate method for traffic monitoring and it is widely 

exploited in many other applications, such as human motion 

capture, hand written detection and video surveillance [1]. 

Many methods have been proposed for background 

subtraction, the basic technique is to model each pixel in a 

video frame with a Gaussian distribution [10]. The model 

does not work well in the case of dynamic natural 

environments, where the back- ground is multimodal. A 

very popular technique is the Mixture of Gaussians Models 

(GMM) [11]. It is used to model complex background, and 

applied to the traffic monitoring problem via video 

surveillance. GMM is one of basic and root algorithms for 

background modelling due to its effectiveness and efficiency 

for motion detection and object detection from video 

sequences. In [12], the authors argue that the GMM is not 

effective for outdoor scenes. They show that in outdoor 

scenes, the distribution of pixel intensity over a long period 

covers a wide range of intensity, and they choose to replace 

the GMM probability density function (PDF) with a kernel-

based density estimation method. However, the cost to 

compute the kernel density, estimate at each pixel, is very 

high in term of memory requirement and time. Another 

efficient technique is the Codebook model proposed in [13]. 
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III. PROPOSED WORK 

Shadow elimination and vehicle detection in the field of 

computer vision is the challenging thing. In the proposed 

work it is extended to the vehicle classification and also the 

log generation. They also helps to  draw traffic forecasts and 

advise the user about departure times in different regions 

and alternative way or route to major  places or areas. In this 

work, the shadow elimination and vehicle classification is 

proposed to minimal congestion, predict traffic, avoid 

accidents etc., Here, the edge detection, shadow elimination, 

object detection is preceded with IOOPL algorithm. 

A. IOOPL Algorithm 

Here this work implements IOOPL algorithm (Fig 1) which 

divides the object into multiple boundaries and then it 

detects the object (vehicle). IOOPL algorithm[2] jointly 

snaps the work of both shadow elimination and vehicle 

detection in which the sub-process involves edge detection, 

background elimination and de-noises the image or video. 

The vehicle type can also be detected and its linked to the 

database with the type of the vehicle, time of crossing the 

place in the particular highway or a region. Since, the main 

advantage of the ITS is it predicts the traffic and it also 

predict the area to build the any flyover or a bridge. 

Aim of the proposed algorithm is to get the 

accuracy of the image from the edge detection and shadow 

elimination. This IOOPL algorithm includes shadow 

elimination and detection of object (vehicle). To recover the 

shadow areas in an image, we use a shadow removal method 

based on IOOPL matching. There is a large probability that 

both shadow and non-shadow areas in close range on both 

sides of the shadow boundary belong to the same type of 

object. The inner and outer outlines can be obtained by 

contacting the shadow boundary inward and expanding it 

outward, respectively. Then, the inner and outer outline 

profile lines are generated along the inner and outer outline 

lines to determine the radiation features of the same type of 

object on both sides. As shown in Fig. 1, R is the vector line 

of the shadow boundary obtained from shadow detection, R1 

is the outer outline in the non-shadow area after expanding 

R outward, and R2 is the inner outline in the shadow area 

after contracting R inward. There is a one-to-one 

correspondence between nodes on R1 and R2. When the 

correlation between R1 and R2 is close enough, there is a 

large probability that this location belongs to the same type 

of object. 

The grayscale value of the corresponding nodes 

along R1 and R2 at each waveband is collected to obtain the 

IOOPL. The outer profile lines (OPLs) in the shadow area 

are marked as inner OPLs; OPLs in the non-shadow area are 

marked as outer OPL. Objects on both sides of the shadow 

boundary linked with a building forming a shadow are 

usually not homogeneous, and the corresponding inner and 

outer outline profile line sections Diagram of shadow 

boundary, inner, and outer outline lines. In addition, the 

abnormal sections on the inner and outer outlines that cannot 

represent homogeneous objects need to be ruled out. 

Consequently, similarity matching needs to be applied to the 

IOOPL section by section to rule out the two kinds of non-

homogeneous sections mentioned previously. The 

parameters for shadow removal are obtained by analyzing 

the grayscale distribution characteristics of the inner and 

outer homogeneous IOOPL sections.  

B. Working of IOOPL Algorithm: 

The working of IOOPL algorithm is illustrated in the 

following steps:- 

Step 1: Acquire Video sequence 

Step 2: Apply Gaussian Smoothing to the video (α=2, 

n=11). 

Step 3: Divide objects in the video into smaller sub sections. 

Step 4: Similarity matching will be done for each object, 

employed by video sequence. 

𝑆𝑖𝑚𝑖𝑙𝑎𝑟𝑖𝑡𝑦(𝐴, 𝐵) =
∑ (𝑐𝑖

𝐴 − 𝑐𝐴̅̅ ̅𝑛
𝑖=1 ) (𝑐𝑖

𝐵 − 𝑐𝐵̅̅ ̅)

√∑ (𝐶𝑖
𝐴 − 𝐶𝐴̅̅̅̅ )2𝑛

𝑖=1 . ∑ (𝐶𝑖
𝐵 − 𝐶𝐵̅̅̅̅ )2𝑛

𝑖=1

 

1) Possible results: 

 If correction result is high than two sub sections 

belongs to same object then merge. 

 If correlation result is small then other object 

shadows are present in the sub sections and need to 

be separate. 

First step involves the process of acquiring the 

video sequences form the video surveillance camera, it also 

checks whether the video is captured by the static video 

camera. Shadow may cause incorrect detection of object 

when it overlapped.  

In second step Gaussian smoothing is applied to the 

video. It is the process of smoothing the edges of the object 

to get the outline of the object which is to be multi-layered 

to detect the exact shape of the object. The next step divides 

the object into several boundaries as shown in Fig.1. It 

divides the object as multilayered to detect the exact 

boundaries of the object and it also allow to eliminate 

shadow from the object which leads to result of exact shape 

of the object.  

As a final step matching process is applied on 

overlapped objects to detect whether the object is the part of 

the detected object or not. If the object is not the part of the 

detected object then resulting extra part will be eliminated as 

background object. 

Fig: 1 is an example for IOOPL multilayered 

object. Here, R is the vector line of the shadow boundary 

obtained from shadow detection, R1 is the outer outline in 

the no shadow area after expanding R outward, and R2 is 

the inner outline in the shadow area after contracting R 

inward. Even through the object are interlinked in single 

image, this is differentiate it into three R1,R2,R. 

.  

Fig. 1: Example for an IOOPL Multi-layered boundary 
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IV. IMPLEMENTATION RESULTS 

As the first half of this research work, IOOPL algorithm has 

been implemented to detect a particular vehicle in an 

highway traffic surveillance video by eliminating the other 

background objects and the results of implementation are 

shown as snapshots in Fig.2.In the Fig 2 different phases of 

the object detection and background elimination is shown. 

Two cars are focused in the given video at first, Edges are 

detected and simultaneously the background is eliminated. 

Gaussian smoothing is applied to the object to find the edges 

of the object to predict the object type. As said in the IOOPL 

algorithm4, if correction result is high than two sub sections 

belongs to same object then merge else object shadows are 

present in the sub sections and need to be separate. The 

different snaps point the sequential process of background 

elimination and object detection. The main advantage of this 

work is for monitoring traffic conditions, enhancing 

mobility, reducing congestion helps in the transport 

infrastructure and improving traffic security. They also 

helps to  draw traffic forecasts and advise the user about 

departure times in different regions and alternative way or 

route to major  places or areas. In this work, the shadow 

elimination and vehicle classification is proposed to minimal 

congestion, predict traffic, avoid accidents etc. 

 
Fig. 2: Snapshots of Object Detection and Background 

Elimination in a Traffic Surveillance Video 

V. CONCLUSION AND FUTURE ENHANCEMENT 

In this paper, problems related to ITS for estimating 

important traffic parameters from video sequences, that is, 

moving cast shadow elimination and vehicle classification, 

in a vision-based monitoring system for highway traffic 

surveillance. The proposed models are used in typical 

outdoor highway traffic scenes but they are available for 

other scenes types. These approaches give satisfactory 

results in shadows suppression and vehicles classification, 

so as shown by experimental results, shadow elimination 

method can remove completely different shadows, and in 

the other hand, our approaches are low cost and high 

accuracy, so the integration of these algorithms in vision 

systems can enhance the performance of traffic parameters 

estimation and vehicle tracking. 

As a future work, to retrieve the details of 

particular vehicle a log has to be generated which contains 

the description of all types of vehicles present in the video. 
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