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Abstract: Background subtraction methods are exploited 

for moving object detection in videos in many applications, 

such as human motion capture, traffic monitoring and 

video surveillance. How to deal with shadows and How to 

correctly and efficiently model and update the background 

model are two of the most distinguishing and challenging 

aspects of such approaches. This work proposes 

architecture design of the proposed system to compute 

global motion estimation for segmentation of video object, 

we have to differentiate background and foreground frames 

of the video to distinguish local motion (LM) from global 

motion (GM). Initially each frame is extracted from the 

video and preprocessed to generate background image. 

Subtracting the pixels of current frame with background 

frame, foreground frame is obtained. The process of 

obtaining foreground image is done on FPGA device to 

reduce computational time. The proposed approach exploits 

gray color information for both background subtraction to 

improve object segmentation. The approach proves fast, 

flexible and precise in terms object segmentation 

Keywords: Real time, background subtraction algorithm, 

Motion detection, Matlab/ Simulink, Xilinx. 

 

I. INTRODUCTION 

In video sequences, motion is a key source of information. 

Motion arises due to moving objects in the scene, as well as 

camera motion. The former one makes it a local motion and 

the latter one global motion approach. The apparent camera 

motion is termed as the global motion and to estimate the 

parameters of the model is called the global motion 

estimation (GME). The purpose of motion estimation 

techniques is to recover this information by analyzing the 

image content. Efficient and accurate motion estimation is an 
essential component in the domains of image sequence 

analysis, computer vision and video communication. In the 

context of image sequence analysis and computer vision, the 

objective of motion estimation algorithms is to precisely and 

faithfully model the motion in the scene. This information is 

fundamental for video understanding and object tracking. 

Relevant applications include video surveillance, robotics, 

autonomous vehicles navigation, human motion analysis, 

quality control in manufacturing, video search and retrieval 

and video restoration. The moving object detection is an 

important task in the image sequences of the area which is 

under surveillance. Detection of moving object is necessary 
for surveillance application, for guidance of autonomous 

vehicles, for efficient video compression for smart tracking 

of moving object, remote sensing, image processing,  

 

robotics, and medical imaging. The moving object detection 

is the initial step in object recognition. The aim of moving 

object detection is at extracting moving objects that are of 

interest in video sequences with back-ground which can be 

static or dynamic. The algorithm mostly uses either temporal 

or spatial information in the image sequences to perform 

moving object detection, and the most commonly used 

approach is pixel intensity. The algorithms for moving object 

detection have been proposed in the literature, most of them 

can be categorized into one of the three most popular 
approaches. Some of them can perform moving object 

detection in real-time, they include background subtraction. 

There are basically two problems one is processing speed 

and second is reliability of the moving object detection, and 

also the measure of quality related algorithm of two major 

indexes. The moving object detection can be done into three 

categories, including optical flow method, frame difference 

method and background subtraction method. And each one 

has its own advantages and disadvantages.  Nowadays the 

real-time information is very important in the surveillance 

area such as in military reconnaissance, mobile robot 

navigation, path planning the motion detection is very 
important thing. So in proposed system the digital camera is 

used for tacking the video of the area. Basically there are 

three techniques which are used for the motion detection in 

the sequence of the images such as temporal difference, 

optical flow and background subtraction algorithm. Out of 

these background subtraction algorithm is used. This 

algorithm will subtract the background from the frame to get 

the moving object in the frame. The idea of background 

subtraction is to subtract or difference the current image 

from a reference background model. First of all, establish a 

reliable background updating model based on statistical and 
use a dynamic optimization threshold method to obtain a 

more complete moving object. 

 

II. LITERATURE SURVEY 

The video surveillance has long been in use for monitoring 

security sensitive areas for examples banks, department 

stores, traffic monitoring on highway, public places which 

are crowded. Due to the advanced technology the large 

capability of storage devices are available. 

 

A. Motion Detection Methods 

The motion detection methods are classified according to the 
method of finding moving object .Different motion detection 

methods are described as follows: 

1) Temporal differencing:  The Frame differencing method 
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uses the two or three adjacent frame based on time series 

image to subtract and gets difference images, its working is 

very similar to background subtraction after the subtraction 

of image it gives moving target information through the 
threshold value. This method is simple and easy to 

implement, and also it is similar to the background 

subtraction. But this method is highly adaptive to dynamic 

scene changes , however, it generally fails in detecting whole 

relevant pixels of some types of moving objects. Additional 

methods need to be adopted in order to detect stopped objects 

for the success of higher level are computationally complex 

and cannot be used  real-time without specialized hardware. 

2) Background subtraction:  it is particularly a commonly 

used technique for motion segmentation in static images. It 

will detect moving regions by subtracting the current image 

pixel-by-pixel from a reference background image that is 
created by averaging images over time in an initialization 

period. The basic idea of background subtraction method is 

to initialize a background firstly, and then by subtracting 

current frame in which the moving object present that current 

frame is subtracted with background frame to detect moving 

object.  This method is simple and easy to realize, and 

accurately extracts the characteristics of target data, but it is 

sensitive to the change of external environment, so it is 

applicable to the condition that the background is known. 

3) Optical flow:  The optical flow method uses the motion 

target of the vector characteristics which changed with time 
to detect motion area in image sequences. It gives better 

performance under the moving camera, but this algorithm is 

very complex and complicated computation and also it needs 

special hardware support, so it is difficult to meet the 

requirements of real-time video processing. 

 

III. ARCHIETECTURE 

The architecture design of the proposed system is shown 

below in figure. To compute global motion estimation for 

segmentation of video object, we 

 
Fig.1: Archietecture 

 

have to differentiate background and foreground   of the 

video to distinguish local motion (LM) from global motion 

(GM). Initially each frame is extracted from the video and 

pre-processed to generate background image. Subtracting the 

pixels of current frame with background frame, foreground 

frame is obtained. The process of obtaining foreground image 

is done on FPGA device to reduce computational time. 

IV. EXPERIMENT RESULTS 

In this experiment we use the background subtraction 

algorithm for the detection of the moving object in the 

surveillance area. The demonstration system has the set up 
for the implementation of proposed system in the Matlab 

software. Here the reference image is initialized in the code 

and then the subtraction of the current frame is done. And 

after the subtraction of the both frame the subtracted image is 

display on the screen. The following figure shows the 

reference image, current image and the subtracted image. 

The subtracted image shows the moving object in the white 

colour and the background is black.  The coding is done in 

Matlab and the following results are seen. In the Matlab 

coding the initialization of the web camera of lab-top is done 

and it will captured the video. That video gets subtracted 

from the reference image. The reference image is nothing but 
the background image in which the object is not present. 

 
(a) 

 
(b) 

 
(c) 

Fig. 2 (a) Reference image (b) Current image (c) Output 

image 
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The Fig 2(a) shows the reference image which is initialized 

as the background image. the Fig 2(b) shows the current 

frame which is subtracted from the reference image. the Fig. 

2(c) shows the output image in which the moving object is 
detected. The subtraction of the image is done pixel by pixel 

so the background of the current image and the reference 

image has the same pixel value due to this subtraction of the 

background pixel is zero so it will be represented in the black 

colour and the moving object is represented by white colour. 

 

V. CONCLUSIONS 

In this work, Background subtraction algorithm based motion 

detection using a Matlab coding. The software reference 

model of the chosen architecture is developed in MATLAB. 

Improving segmentation results as well as being able to 

extract additional information such as frame deference, 
background subtraction allows for improved object detection 

and thus tracking. The subtraction of the two image is gives 

the good results of the moving object in the surveillance area. 

The resultant subtracted frame contains the information or 

data from both the input frames. It provides an effective way 

of detecting moving object. It gives better information of the 

moving object in video as compared to other algorithms. 
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