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Abstract: Background Identification is a general feature in many video 

privilege systems. Gaussian Mixture Models (GMM) is one of the popular 

fashionable and winning approaches to complete Background 

identification circuit. Combination of Gaussians is a widely used 

approach for background modeling to detect moving things from static 

Cameras. GMM equations make the proposed circuits able to perform 

real-time background identification on High Definition (HD) video 

sequence. One more algorithm is the folding technique it’s chiefly used to 

decrease the part. When breakdown the pixel values in the frame the part 

have to be reduced. This paper mainly proposes to reduce the power. It 

has variety of uses such as video communication and density, traffic 

manage, medicinal imaging and video suppression. The algorithms based 

on the variation image are useful in extracting the moving things from 

the image and track them in succeeding frame. This paper proposes to 

evaluate the Gaussian mixture model and folding technique and a Code 

book base background subtraction process for image defects detection   

inspired by the background modeling approach for stirring things 

detection, a background modeling method based on Codebook modeling 

method in fault finding of written image is recommended in this paper. 

The wish publish blueprint is clear as background and the incomparable 

fault pixels are define as foreground. 
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1. INTRODUCTION 

The detection of moving things in a video sequence has 

much central application, such as videocassette surveillance and 

traffic monitor. Different algorithms for the detection of moving 

things have been developed during the years. A recent review on 

the topic is presented in temporal variation techniques; allow the 

detection of the dynamic parts of a scene (Fg) by comparing two 

consecutive frames. Background subtraction algorithms; detect 

moving things by analyzing the variation between a frame and a 

reference model that includes the static parts of the scene (Bg). 

Target of these algorithms is the determination of the background 

model that also needs to be updated to follow the changes of the 

scene. These algorithms obtain into report changes in the 

illumination of the background and the possibility of moving 

things which become statics. 

 Although the chip area and memory requirement had been 

efficiently decreased by hardware sharing and filter combining 

technique, it still demanded 3 multipliers, 50 adders, and a 4 -line-

buffer memory. An adaptive edge-enhanced scale algorithm which 

demands three multipliers, nineteen adders, and only a one-line-

buffer memory is proposed in this paper. It consists of a low-cost 

linear space-variant edge detector, a low-complex sharpening 

spatial sort, and a basic bilinear interruption. The sharpening spatial 

filter and low-cost edge detector are added into the proposed scaling 

circuit as pre-filter to enhance the edges of the source images and 

decrease the blurring effects caused by the bilinear interruption. 

With a record bank design, which include 8 registers, this work can 

process the whole image with only a 1-line-buffer requirement. The 

experimental results show that this design efficiently reduces the 

greater part of hardware cost and memory requirement of Bicubic 

designs and performs better than other low complexity image 

scaling methods  in terms of both quality and hardware cost.  

2. LITERATURE SURVEY 

 As per the description in Chapter 1, object tracking has a lot of 
application in the real world. But it has many technological lacunas 
still exist in the methods of background subtraction. Here some 
previous works is discussed for frame dissimilarity that use of the 
pixel-wise variations between two frame images to extract the 
moving section, Gaussian mixture model depends on background 
model to detect the object and finally background subtraction to 
detect moving regions in an image by taking the variation between 
current and reference background image in a pixel-by-pixel, and 
previous works done for the background modeling. 

After the detection scenario is over, tracking part is done. Once 
the interesting things have been detected it is useful to have a record 
of their movement over time. So tracking can be defined as the 
problem of estimating the trajectory of an object as the object moves 
around a scene. In general surveillance systems are required to 
observe large area like airports, Shopping malls. In these scenarios, it 
is not possible for a single camera to observe the complete area of 
interest because sensor resolution is finite and structures in the scene 
limit the visible area. Therefore surveillance of wide areas requires a 
system with track things while observing them via more cameras.  

In object track technique, this article will explain more about the 
section based tracking. Section based tracking algorithms track 
things according to variations of the image section parallel to the 
stirring things.  

3. MORPHOLOGICAL OPERATION 

Morphological operations apply a organization ingredient 

to an input figure; produce an output figure of the similar size. 
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Morphological operation is executed to pack small opening inside 

the stirring object and to trim down the noise remained in the 

stirring things. The morphological operators execute are dilation 

track by erosion. In dilation, each environment pixel that is moving 

an object pixel is changed into an object pixel. Dilation mix pixels 

to the edge of the thing and shut isolated situation Pixel. Dilation of 

set A by structuring component B is defined as: 

 

 
 

 

 

 

 

 
Fig 1: Examples of dilation 

 

 

                                                        

                      

                                                                                                     

Fig 2: Examples of dilation 

 

In erosion, each object pixel that is moving a background 

pixel is distorted into a background pixel. Erosion eliminates 

isolated foreground pixels. Erosion of set A by construction element 

B is defined as: 

 

 
 

 

 

 

 

Fig 3: Examples of erosion 
 

                                                          
Fig 4: Examples of erosion 

 

The amount of pixels mix else remove from the things in 

an picture fit on the size and shape in formatting element used to 

stabilize the image. Morphological operation eliminates nearer 

noise and fills tiny gaps inside an object. There is not having fixed 

limit on the count of times dilation and erosion is execute. 

Algorithm dilation and erosion is used iteratively till the foreground 

object is wholly segmented from the background. 

4. VIDEO SEGMENTATION 

The MPEG-4 customary have take as the majority 

essential standard for multimedia and visual communiqué and will 

be functional to many real-time submission, such as video smart 

phones, video net conference systems and multiple camera 

systems. 

 The important task of MPEG-4 video area is content 

depends coding, which can help content depends exploitation and 

illustration of video indication and random access of video objects 

(VO). Automatic video segmentation is the performance to 

generate shape in sequence of video things from video progression.  

It is very important in a real-time MPEG-4 camera system 

with content-based coding scheme for shape set of laws, motion 

judgment, motion reimbursement, and texture set of laws. Several 

video segmentation algorithms classified into three types: edge 

information based video segmentation, image segmentation based 

video Segmentation and change detection based video 

segmentation.  

This method can deal with both still camera and moving 

camera situations. Figure segmentation based algorithms first apply 

image segmentation algorithms on each frame to separate a frame 

into many homogeneous regions.  

 

4.1 BASELINE METHOD 

 

Baseline method is designed for stable situations. That is, 

the camera is immobile, and no light varying and no shade. It is 

based on alteration detection and background register technique. 

Distinct change finding algorithm the alteration detection mask 

here is not only generated from the frame variation of current 

frame and previous frame but also from the frame variation 

between current frame and background frame, which can be 

produced by background listing technique. Since the background is 

motionless, it is well behaved and supplementary consistent than 

previous edge. There are five parts in baseline method: Frame 

Variation, Background Registration, Background Variation, Object 

Detection, and Post processing. 

 

4.2 FRAME VARIATION   
 

In Frame Variation, the frame variation between current frame 

and previous frame, which is stored in Frame Buffer, is designed 

and entrance.  

It can be presented as      

ED(a, b, c) = | I(a, b, c)-I(a, b, c-1) | 

EDM(a, b, c) =1 if ED ≥ th 

0 if ED < th 

Where I is frame data, ED is frame variation, and EDM is 

Frame Variation Mask. Pixels belonging to EDM are moving 

pixels. Note that there is a parameter Th needed to be set in 

advance. The method to decide the optimal Th. 

4.3 BACKGROUND REGISTRATION  
 

Background Registration can extract background 

information from video sequences. According to EDM, pixels not 

moving for a long time are considered as reliable backdrop Pixels. 

The method of Background register shown as 
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Fig 5: Block diagram of video segmentation Algorithm Using 

alteration detection 

                                       

SI(a, b, c) = SI(a, b, c-1) +1, if EDM=0 

0, if EDM=1 

 

BG(a, b, c) = I(a, b, c), if SI(a, b, c) =Eth 

BG(a, b, t - 1), else 

 

BI(a, b, c) = 1, if SI(a, b, c) =Eth 

BI(a, b, t - 1), else 

 

4.3 BACKGROUND VARIATION MASK 
After Background Variation, another change detection 

mask named Background Variation Mask (EDM) is generated the 

operations of Background Variation, can be shown as 

BD(a, b, c) = | I(a, b, c) – BG(a, b, t – 1) | 

 

BDM(a, b, c) = 1, if BD ≥ Th 

0, if BD < Th 

Where BD is background variation, BG is background frame, and 

BDM is Background Variation Mask, respectively. 

 

TABLE1: SITUATIONS OF OBJECT DETECTION 

 

       

5. SHADOW DETECTION ALGORITHM 

The algorithm planned in uses a statistical representation 

similar to the algorithm of but replica each pixel with a mixture of 

Gaussian allocation. The algorithm proposed is called Gaussian 

mixture model (GMM), and provides smart concert in all presence 

of enlightenment changes and several model background.  

 

 

Fig 6.Gaussian distributions 

5.1 GAUSSIAN DISTRIBUTIONS 

The background subtraction include 2 different tasks, each one 

needs to be performed real-time, with only the video frame as input. 

1. Study the background design 

2. Categorize pixels as background or foreground. 

Following parameters for of each Gaussian component need to 

be learned dynamically 

1. The parameters of Gaussians  

– Mean  

– Variance and 

– Weight 

2. Number of Gaussians per pixel  

3. The modernize equations for the Gaussian parameters 

equations are executed for every Gaussian component for 

each pixel. 

6. GAUSSIAN MIXTURE MODEL AND FOLDING 

TECHNIQUE 

The GMM algorithm planned by Stauffer and Grimson, 

with the goal of efficiently dealing with multimodal Bg by 
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statistical model composed by a combination of Gaussian 

distributions. The dissimilarity with respect to the algorithm of 

point out in the text. The Gaussian mixture model is a one 

extension of the Gaussian probability density function. As the 

GMM can estimated any soft shape of the density distribution. 

6.1 PROPOSED BACKGROUND IDENTIFICATION 

CIRCUIT 

In this proposed paper, we clarify to correctly classify 

above 95% of the pixels, that is, equivalent to a target MSE 

value less than 0.05. It is good noting that the proposed approach 

can apply to various target MSE values. 

 

Fig 7: Block diagram of the proposed Background 

identification circuit. 
 

6.1.1 FOLDING TECHNIQUES 

 DSP construction where multiple process are multiplexed 

to a one function unit. 

 Operate area for time in a DSP construction.  

 Trim down the number of function element by a factor of 

N at the expenditure of develop the computing instance by 

a factor of N. 

 N is the folding feature present a methodical way to derive 

the folded DSP construction. 

 Folding example 

 s(n) = x(n) + y(n) + z(n) 

   Time multiplexed on a one pipeline adder. An input sample must 

stay two clock cycles. 

7.  CODEBOOK SUPPORT BACKGROUND 

SUBTRACTION METHOD EXPERIMENTS AND TEST 

RESULTS 

In our experimentation, the dataset of our printed figures 

comes from practical production of printed RMB figures. There are 

two groups of figures, one including 5750 figures with faults and 

5600 figures which contained no faults, another including 5682 

good figures and 5682 bad figures. The first-class samples are in 

use as template figures, which have to a great extent variation from 

each other in many ways, such as the unusual enlightenment of 

sampling, different figure data collecting points, unusual batches of 

in print RMB and so on. We use a tiny window to move through the 

figure, locate the according coordinates in the template figure, 

construct the model and then made detection. We get a detection 

presentation enhanced than the MoG methods. Our planned method 

is Real time feasible in industrial background. 

8. CONCLUSION 

This paper proposed the FPGA implementation o f  the 

c o mp a t i b l e  GM M  algorithm a n d  f o l d i n g  t e c h n i q u e s  for 

background identification able to process HD video in real time. 

The FPGA implementation of the folding techniques compared with 

the Gaussian mixture model reduces the area and power. Gaussian 

Mixture Model algorithm compares the frames and produces a 

result but in folding techniques the pixel values are folding in a 

frame and compare with the other frame produce a output. In a 

folding techniques AREA and POWER are reduced compare with 

the Gaussian Mixture Model. In a Codebook support based 

foreground discovery process, we choose RGB as the color liberty 

model study our Code support from all 3 channels. By the helping 

factor of brightness edges of a Codebook, effortless to conclude 

whether the input pixel harmonized the Codebook liberty. If not, a 

new Codebook is designed. The access time of Codebook is 

distorted; long unseen Codebook will be removed. So the Codebook 

is extremely adaptive to the background variation in the RMB 

printing business. 
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