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Abstract: The main aim of Identification of any object is to 

trace a region of interest from an image and locate its position 

and movement. This paper introduces a novel technique for 

object identification using frame differencing for background 

subtraction, optical flow for feature extraction and Support 

Vector Machine classifier for classification. Existing techniques 

are capable of identifying the object but unable to handle the 

situations of cluster of pixels in the given images. To overcome 

this drawback, new frameworks have been developed for object 

identification and have maximum accuracy. This framework is 

very helpful in surveillance system and security system. 

 

Index Terms: Optical flow, Position, SVM, Object 

classification  

I. INTRODUCTION 

  Video is the collection of images .Each image is called 

frames. In video, each frame is displayed so quickly so that 

our eye can feel the continuity of the content available in it. 

So we can also apply image processing techniques for every 

frame. In the field of computer vision, object identification is 

very popular now-a-days. This technology can be used in 

fields like video surveillance, traffic monitoring systems, 

wildlife and robotics. For example it is also used in CCTV 

monitoring system to identify objects and its behaviour. They 

are also used to differentiate between living and non-living 

objects in CCTV systems. Traffic monitoring system is also a 

good example of object identification system. They are used 

to identify abnormal behaviour of various vehicles and to 

issue challan by identifying those vehicles. Object 

identification can be classified into three steps. A first step is 

to detect the object you are going to identify. We can identify 

an object by using image processing techniques like frame 

differencing, optical flow and background subtraction. A 

second step consists of object classification. After detection 

we can classify an object into pedestrians, cars, flying birds 

and other moving object. This classification can be done by 

using shape-based, colour-based, motion-based and 

texture-based classification techniques. Third and final step 

is the identification of that object. Object identification can 

be done by using point-based, kernel based and 

silhouette-based identification techniques. Literature survey 
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of different papers has been explained in next Section, Third 

Section describes the basics of optical flow, fourth Section 

describes the proposed work. Fifth section contains 

experimental work and results and finally sixth section 

contains conclusion.  

II. LITERATURE SURVEY 

Bhavna et al. describes a method for identifying moving 

object from a sequence of video frame [1]. They used the 

optical flow method in MATLAB simulink. This technology 

is very useful in security and surveillance, video 

communication, medical imaging, traffic control and video 

compression. Optical flow is the observations of the motions 

of the objects in a video obtained by the relative motion 

observed between the scene and the observer [2] [3]. Their 

techniques was based on the simulink model, contains three 

steps: estimation of the velocity, calculation of threshold and 

calculation of boundary box of the objects. The prediction of 

the motion of the objects is done using optical flow with the 

help of lucaskanade. Afterwards calculation of velocity 

threshold has done relative to moving object in the scene. 

Later, calculation has done for the boundary box of the object 

and its box area. In their work, boundary box was greater 

than the size of the object to be identified. Peng et al. 

incorporates hint information as a new component to a object 

identification framework [4].Hint information is used to train 

the classifier for the creation of highly efficient knowledge 

dataset. The framework improves the performance as 

compared to typical detection of object systems. They 

proposed the identification of object in the sequence of the 

frames [5].Some researchers worked on detection of face and 

cars [6] [7], while some takes more general approach 

[8].They used the facial features and viola & Jones technique 

to identify faces in each frame [6]. They extract the frames 

not having object of interest from the identification of object 

results. Dynamic programming is used to filter out important 

frames from the remaining input frames. Finally, 

identification of object is done by applying the classifier on 

the database. At this point, they used hint information to 

filter out the database. The feature extraction is done with the 

help of Local Binary Pattern (LBP) [9] and classification 

using K-Nearest-Neighbour (KNN) [10] to identify all 

frames from the database. In the object recognition phase, 

they extract LBP feature vector from every frame in the 

sequence.  

 

 

Identification of an Object in an Image using 

Frame Differencing, Optical Flow and Support 

Vector Machine 

Vikash Yadav, Rati Shukla, Vandana Dixit Kaushik 



 

Identification of an Object in an Image using Frame Differencing, Optical Flow and Support Vector Machine 

2939 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  Retrieval Number H7302068819/19©BEIESP 

Then they compare the feature vector of every face with the 

feature vectors of all faces in the training data to find the 

nearest neighbour by a certain measure. If measure passes a 

threshold value, assign this face with the closest face else not 

recognized. Then they applied general methods for object 

recognition. They get the improved result as compared to 

framework without using hint information to their 

framework with hint information. 

Viola et al. describes a face detection framework which 

performs so fast as compared to existing framework [6]. They 

used the three key methods for face detection. Firstly, they 

used the new feature called Integral Image to make the 

detection very fast. Secondly, they built the classifier using 

Adaboost learning algorithm [11] to choose the small subset 

of features from a huge set of features. Thirdly, they used the 

“Cascaded” method by processing background subtraction or 

foreground detection of the image so quickly. These all 

features make the framework so fast as compared to existing 

framework. 

Chen et al. introduced a system which detects moving 

vehicles in night-time traffic scenes [12]. Their method used 

the pattern analysis and image segmentation, identifies 

vehicles by vehicles headlights and taillights. They extract 

the bright objects by applying multilevel thresholding that 

works on night-time illumination conditions. They were able 

to recognize motorbikes and moving cars in dense traffic 

image by using spatial clustering and tracking procedures 

from extracted bright objects. They were also incorporates 

this valuable technique to urban roads and traffic 

surveillance systems. Experimental Result shows that the 

proposed system was very robust and efficient for 

identification of vehicles in night-time environments. 

Naik et al. proposed a system for the security purposes of the 

society [13]. Many criminal cases were solved by use of 

camera. To handle unauthorized activity, so many cameras 

are used to detect object. They proposed a distributive 

tracking system. They introduce a feature “field of view 

(FOV)”, which exist on each camera. The whole system 

consists of “camera processing modules (CPM)”. This 

combination of CPM makes central module, which was used 

to maintain coordination between the tracking tasks among 

the different cameras. They used the training and testing 

phases. Training phase allows a system to learn the relation 

between FOV of each camera. Testing phase belongs to the 

initial tracking and detection, which is performed at the 

single camera level. Experimentally there proposed method 

gives good result and easily detect multiple people or object 

using multiple cameras. 

In this paper, they used the amalgamation of Gaussian 

Mixture Model (GMM) and Optical flow method [14]. The 

above two mentioned methods are totally opposite with 

respect to advantage and disadvantage. The GMM gives the 

complete result of operations but also gives incomplete object 

tracking whereas Optical flow gives the quick calculations 

but gives complete object tracking. These two methods 

combine to gives the quick and complete object tracking as 

compared to existing framework. This new framework can be 

applied to many areas such as video communication, medical 

imaging and video editing. 

Kuralkar et al. presents an algorithm for moving object 

detection from a static background scene which is having 

shadows [15]. They take the reference frame as background 

model so that the foreground and background information 

may identified. They also solved the problem of object 

detection when merging of foreground object and 

background information takes place. Merging makes the task 

more complex. They also remove the shadow of object by 

performing the subtraction of the image from background 

image. Then the resultant image was converted into gray 

level. If this gray level image content having the value 

greater than threshold value then they were filled with holes 

in binary image. They found the removal of shadow by this 

technique; their algorithm gives the better result when 

compared to existing algorithms and efficiently removes the 

shadow of human object. 

Zhang et al. presented an algorithm for tracking based on 

adaptive background subtraction from video and image or 

sequence of frames [16]. This paper used median filter to get 

the background image of the video and then remove the noise 

from that image. Then they used adaptive background 

subtraction method to detect and track the moving object in 

the video. They also improved the detection and tracking of 

the video. They showed that adaptive background subtraction 

is very useful in tracing moving objects from simulation in 

MATLAB. They also found that there algorithm runs more 

quickly than existing algorithm. 

Ching et al. identified that the moving object tracking in a 

sequence of frame is very difficult task [17]. Background 

subtraction is very common approach in tracking moving 

object. Background subtraction is a method in the field of 

image processing and computer vision, to extract the image’s 

foreground for further processing. They divide the 

background subtraction technique into four steps. These four 

steps include preprocessing, Background modeling, 

foreground detection and data validation. The preprocessing 

step is used to remove the noise and change the video in the 

required format. The background modeling is used for any 

background subtraction algorithm. They divide the 

background modeling into recursive and non-recursive. In 

recursive technique, they used Approximated Median Filter, 

Kalman Filter and Mixture of Gaussian. In non-recursive 

technique, they used Frame Differencing, Median Filter, 

Linear Predictive Filter and Non-parametric model. Further 

in foreground detection, they compare the input video frame 

with the background model and identify foreground pixels 

from the input frame. Data validation is the process of 

enhancing the candidate foreground mask on the basis of the 

information gained from outside the background model. 

After that they concluded that mixture of Gaussians produces 

the best result and adaptive median filtering is the simple 

alternative with competitive performance. 

III. BASICS OF OPTICAL FLOW 

The Sequence of ordered images allows the estimation of 

motion as either instantaneous image velocities or discrete 

image displacements [4]. It focuses on depth of 

measurements and accuracy. 
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The optical flow is very efficient method to compute the 

motion between two consecutive frames in the video at 

time t and t+∆t. They are based on Taylor series with partial 

derivatives. The brightness constancy constraint can be 

given: 
 

I(x, y, t) = I(x+∆x, y+∆y, t+∆t)                                                (1)                                                                                        

 

Applying Taylor series to equation (1)  

I(x+∆x, y+∆y, t+∆t) = I(x ,y, t) + ∆x +  ∆y+ ∆t + Higher terms         (2) 

From above equations, we have: 

 

∆x +  ∆y+ ∆t = 0                                                                                       (3)  

or 

 

                                                                (4)                                                                                                                           

Which give: 

 

                                                       (5)                                                                                                                                 

Where   are velocity components  

Optical flow of I(x, y, t) and    are the derivatives 

of the image at I(x, y, t)  in the directions.  can 

be written: 

 

Therefore: 

                                                       (6)                                                                                                                                

or 

                                                                          (7)                                                                                                                                                 

Equations having unknown, which cannot be easily solved. 

This is the example of optical flow technique. More 

equations are needed to solve the optical flow. All optical 

flow methods require some more information. 
                                                                                                                                                                

IV. PROPOSED SYSTEM 

The proposed system consists of training and testing 

segment. The different sections of the system have been 

explained below: 

(A) Background Subtraction: Background subtraction is 

very important step in every detection systems. Background 

subtraction reduces the dimensions of the images and hence 

able to maximize the performance of the results. Frame 

differencing technique has been used for this purpose. First 

we have to take an image background and frame. The 

background is denoted by A(t) and image denoted by B. We 

follow simple method of subtraction to get the foreground of 

the images. It is represented as: 

 
P[F(t)] = P[A(t)] – P[B]                                                                                              (8)                                                                                                

 This technique is used for dynamic foreground pixels and 

static background pixels.  

(B) Feature Extraction: Feature extraction is used to find 

out the local features from an image. Edge detection and 

colour detection is done with the help of canny edge detector, 

optical flow with SVM respectively. The canny edge detector 

has two threshold values bel (low) and abo (high) [11]. The 

adaptive threshold also used in various images called Tada 

(adaptive). Adaptive value can be formed by various 

formulas given below for the image p(x,y). The Ti moment of 

image is given by: 

 

Ti = (1/n)                               i=1, 2, 3, 4                         (9) 

 

Different moments are calculated with the help of above 

equations. After that lower threshold bel and higher 

threshold abo can be calculated easily. 

The colour classification can be done by using work by Tsai 

et. al.[7]. They proposed very efficient technique for 

classification with the help of colour. Their proposed system 

first converts the RGB into colour. 

 
Up = (2Zp-Bp-Gp) / Zp                                                                                 (10)      

                                                                                                  

 Vp = Max ( (Bp-Gp) / Zp) , (Rp-Zp) / Bp) )                                                 (11)                                                                        

Where Rp, Bp, Gp is the colour component of the pixel p and 

Zp is the mean of all colour components. It also known that 

colour of vehicle is easily separated from the colour of the 

image. They are first converted into UV colour combination 

then optical flow with SVM is applied to differentiate 

between vehicle colour and non-vehicle colour. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Framework for     object identification 
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(C) Vehicle detection using SVM:  Support Vector 

Machine is used to depict the model in point space where 

region is divided into clear gap which is wide as possible into 

two categories: true or false, either it is true or false 

depending on the condition. This new points are mapped into 

this trained SVM and predicted to belong to a category based 

on which side of the gap they fall on. The feature extracted 

images are used to train the SVM and later on remaining 

images are used to detect the vehicle. 

V. EXPERIMENTAL RESULTS 

To analyse the results, images are selected from different 

scenes and from various altitudes and angle have been 

selected. Frame differencing technique has been used in this 

framework for background subtraction, which is more 

efficient technique used so far.  

 

 

The result has been developed using removal of highest 

colours from the image and SVM used to differentiate 

between colours. The result from the background subtraction 

step is shown in figure 2 and 3. 

 

 
               Figure 2: Background subtraction 

 

 
Figure 3: Background subtraction 

 

The results using SVM is shown in figure 4 and 5. 

 

 
Figure 4: Car detection in an image 

 
Figure 5: Detection of more than one car in an image 

VI. CONCLUSION 

This paper proposes an efficient framework for detection of 

car in the traffic which can’t depends on aerial distance, size 

of the car and aspect ratio. We have used frame differencing, 

Optical Flow and Support Vector Machine to detect 

efficiently car in the running traffic. The use of these 

techniques enhanced the performance of the detection. The 

experimental results show the efficient and robust nature of 

framework and works well despite of aerial height, color and 

dense traffic. 
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