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ABSTRACT 
An efficient Foreground Detection algorithm suitable for real-time content-based 
multimedia communication systems is proposed in this paper. First, a background 
registration technique is used to construct a reliable background image from the 
accumulated frame difference information. The moving object region is then separated 
from the background region by comparing the current frame with the constructed 
background image. Finally, a post-processing step is applied on the obtained object 
mask to remove noise regions and to smooth the object boundary. In situations where 
object shadows appear in the background region, a pre-processing gradient filter is 
applied on the input image to reduce the shadow effect. In order to meet the real-time 
requirement, no computationally intensive operation is included in this method. Our 
model quickly to be adapted to detection of moving targets will also be removes the 
noise and false alarms. 
Keywords:  Background registration, moving object segmentation, MPEG-4, video 
segmentation. 

 
1.  INTRODUCTION 

 

Video segmentation, which extracts 
the shape information of moving object form 
the video sequence, is a key operation for 
content-based video coding, multimedia 
content description and intelligent signal 
processing. For example, the MPEG-4 
multimedia communication standard enables 
the content-based functionalities by using the 
video object plane (VOP) as the basic coding 
element. Each VOP includes the shape and 
texture information of a semantically 
meaningful object in the scene. New 
functionalities like object manipulation and 
scene composition can be achieved because the 
video bit stream contains the object shape 
information. However, the shape information 
of moving objects may not be available from 
the input video sequences; therefore, 

segmentation is an indispensable tool to 
benefit from this newly developed coding 
scheme. In addition, many multimedia 
communication applications have real-time 
requirement, and an efficient algorithm for 
automatic video segmentation is very 
desirable1. 

 

Many methods have been proposed for 
real time foreground object detection from 
video sequences. No one considering small 
movement of background objects. Foreground 
segmentation is usually needed as an initial 
step in video applications. Background 
subtraction is typically used to segment 
moving region by comparing each new frame 
model of the each background. We present an 
intelligent foreground segment algorithm for 
foreground detection and extracts foreground 
objects from both indoor and outdoor scene 



 

K. Fayaz  et al., J. Comp. & Math. Sci. Vol. 1 (6), 654-661 (2010) 

Journal of Computer and Mathematical Sciences Vol. 1, Issue 6, 31 October, 2010 Pages (636-768) 

 

655

that may contain with small background 
motion. Our model quickly to be adapted to 
detection of moving targets will also be 
removes the noise and false alarms3,5,7. 
 
2.  RELATED WORKS 
 
A. Previous Approach 

 
 There exist several algorithms in 
order to detect the foreground. The wallflower    
algorithm2 describes about background 
maintains. background maintains is a frequent 
element of video surveillance systems. The 
difficult part of background subtraction is not 
the differencing itself, but the maintains of a 
background model. Wallflower developed a 
three component system for background 
maintains. The three components are frame 
level, region level and  pixel level.  
 Using non-parametric estimation may 
include detection of unusual motion, tracking 
targets, labeling body parts and understanding 
the interactions. To achieve these we need to 
build representation of the appearance of 
objects in the scene. The non parametric model 
uses pixel intensity as the basic feature4,9,11. 
 

       B. Current Approach 
 

The proposed foreground detection 
algorithm for foreground detection and extracts 
foreground objects from both indoor and 
outdoor scene that may contain with small 
background motion. Our model quickly to be 
adapted to detection of moving targets will 
also be removed the noise and false alarms. 
The noise background layer is computed from 
the binary image of different resulting from the 
background subtraction and threshold. Too 
small noise is automatically removed using 
morphology and remaining pixels are grouped 
into neighborhood regions using existing 
queue based labeling algorithm. A pixel 

belongs to the noise background layer applying 
an area size criterion. If a region of pixels is 
considered too small to be part target 
foreground, it is dynamically added to the 
noise filter layer. Our approach try to estimate 
the probability of a pixel being background, 
and then use a threshold for the probability to 
classify it into background or foreground 
regions. The disadvantage of these approaches 
is in the fact that it is impossible to have an 
estimate of the foreground probabilities, since 
there are no foreground samples in the training 
frames5. 

 

We present an algorithm for detecting objects. 
 

Our algorithm estimates the motion of 
a image in plane and calculate the optical flow 
(velocity of speed of image) and determines 
the motion of the cluster.  Secondly, Motion 
based segmentation, where adjacent clusters 
with similar trajectories. Trajectories mean the 
path followed by an object moving through 
space8. 

There are five main steps are there in 
this algorithm  
 

Frame difference: The first step is to calculate 
the frame difference mask by thresholding the 
difference between two consecutive input 
frames.  
Background registration: According to the 
frame difference mask of past several frames, 
pixels which are not moving for a long time 
are considered as reliable background in the 
background registration step. This step 
maintains an up-to-date background buffer as 
well as a background registration mask 
indicating whether the background information 
of a pixel is available or not.  
Background difference: The background 
difference mask is generated by comparing the 
current input image and the background image 
stored in the background buffer. This 
background difference mask is our primary 
information for object shape generation. 
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Object detection: An initial object mask is 
constructed from the background difference 
mask and the frame difference mask. If the 
background registration mask indicates that the 
background information of an pixel is 
available, the background difference mask is 
used as the initial object mask. Otherwise, the 
value in the frame difference mask is copied to 
the object mask. 

 
Post processing: It is applied on obtained 

object mask to remove noise regions and to 
smooth the object boundary. 

 

 
 
Fig 1. Workflow of foreground detection algorithm 
 
 

 

3. MPLEMENTATION DETAILS 
 
A. Frame Difference 
 

Thresholding the difference between 
two consecutive input frames is the basic 
concept of change detection based 
segmentation. However, since the behavior and 
characteristics of the moving objects differ 
significantly, the quality of segmentation result 
depends strongly on background noise, object 
motion, and the contrast between the object 
and the background. Reliable and consistent 
object information is very difficult to obtain.  

Traditionally, a boundary relaxation 
technique or higher order statistics are used for 
thresholding to obtain more reliable object 
shape information by considering the boundary 
property of the object and the statistic 
characteristics of the changing part. However, 
only the motion information between two 
consecutive frames is used in these 
approaches, and therefore, object shape 
information may be lost in regions where the 
motion stops temporarily. Also, the assumption 
for the changing part characteristics may not 
be suitable for all situations6,12.  

 
We use a completely different 

approach. Instead of trying to get more 
information from the changing part of the 
scene, we focus on the stationary background 
where the characteristics are well known and 
more reliable. Also, we use the long-term 
behavior of the object motion accumulated 
from several frames instead of relying on 
frame difference of two consecutive frames 
only. The frame difference mask is generated 

 Video 
sequences 

Fig 2. Block diagram Background Registration 
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simply by thresholding the frame 
difference. This information is sent to the 
background registration step where the reliable 
background is constructed from the 
accumulated information of several frame 
difference masks. A significance test technique 
is use to obtain the threshold value. Since 
accumulated frame difference masks are used 
in the final decision for a reliable background, 
no filtering is applied on the frame difference. 
The test statistic is the absolute value of frame 
difference. Under the assumption that there is 
no change in the current pixel, the frame 
difference obeys a zero-mean Gaussian 
distribution and its 

 
 
where FD is the frame difference and 

is the variance of the frame difference and is 
equal to twice the camera noise variance. H 
denotes the null hypothesis, i.e., the hypothesis 
that there is no change at the current pixel.  

The threshold value is decided by 
required significance level. Their relation is 
shown as follows: 

 
where is the significance level and TH is the 
threshold value. If the camera noise is small, it 
is easy to segment the foreground object from 
the background and we can set a higher 
significance level 9, 13. On the other hand, if the 
camera noise is large, it is hard to segment the 
foreground object and the significance level 
should be lower.  
 
B. Background Registration 
 

The goal of background registration step is 
to construct a reliable  background information 

from the video sequence. These approaches are 
developed for enhancing the coding efficiency 
in the uncovered background region, so the 
background information should be constructed 
as soon as possible. Therefore, complex 
operations are use to generate the background 
image. In our application, we need a reliable 
background information for change detection. 
Therefore, for information that we are not very 
sure to be background, we tend to reject and 
leave the corresponding area in the background 
buffer empty. Also, the operations used in 
background registration step should be very 
simple for higher processing speed. In the 
background registration step, the history of 
frame difference mask is considered in 
constructing and updating the background 
buffer. A stationary map is maintained for this 
purpose. If a pixel is marked as changing in the 
frame difference mask, the corresponding 
value in the stationary map is cleared to zero; 
otherwise, if the pixel is stationary, the 
corresponding value is incremented by one. 
The values in the stationary map indicate that 
the corresponding pixel has been not changing 
for how many consecutive frames15,16. 

 
Our idea is that if a pixel is stationary 

for the past several frames, then the probability 
is high that it belongs to the background 
region. Therefore, if the value in the stationary 
map exceeds a predefined value, denoted by, 
then the pixel value in the current frame is 
copied to the corresponding pixel in the 
background buffer. A background registration 
mask is also changed in this process. The value 
in the background registration mask indicates 
that whether the background information of the 
corresponding pixel exists or not. If a new 
pixel value is added into the background 
buffer, the corresponding value in the 
background registration mask is changed from 
non existing to existing. 
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C. Object Detection 
 

The object detection step generates the 
initial object mask from the frame difference 
mask and the background difference mask. The 
background registration mask, frame 
difference mask, and background difference 
mask of each pixel are required information. 
TH is the threshold values for generating the 
background difference mask and frame 
difference mask, respectively. Although only 
change detection is used in these situations, the 
background registration keeps accumulating 
the background information so the number of 
pixels without background information reduces 
rapidly. The uncovered background  is another 
region where the proposed algorithm 
outperforms the traditional change detection 
algorithms. Since both the uncovered 
background region and the moving object 
region have significant luminance change, 
distinguishing the uncovered background from 
the object is not very easy if only the frame 
difference is available.  

Motion estimation has been proposed 
to solve this problem. If both ends of a motion 
vector are inside the frame difference mask, 
then the corresponding area is part of the 
object. Otherwise, that area is assumed to be 
background. This approach has several 
drawbacks. First, the motion estimation is not 
very accurate near the object boundary where 
highest accuracy is required. Second, motion 
estimation can deal with the  translation type 
of motion only; if other forms of movement 
are involved, motion vectors may fail to track 
the object motion. Also, motion estimation is a 
computationally intensive operation; this 
process will dramatically increase the 
complexity of the segmentation system10. 
 

 D. Post Processing 
After the object detection step, an 

initial object mask is generated. However, due 

to the camera noise and irregular object 
motion, there exist some noise regions in the 
initial object mask Therefore, a post-
processing step to eliminate these noise 
regions and to filter out the ragged boundary is 
necessary. A traditional way to remove the 
noise regions is using the morphological 
operations to filter out smaller regions. The 
close operation is effective for eliminating the 
background noise and the open operation is 
effective for removing noise within the object 
region. However, noise regions whose areas 
are larger than the structuring element cannot 
be removed by the close or open operations. In 
order to remove noise regions with large area, 
larger structuring element should be used. This 
will not only increase the computation 
complexity, but also degrade the precision of 
the object boundary.  

 
Our approach to eliminate the noise 

region relies on an observation that the area of 
noise regions tend to be smaller than the area 
of the object. Since there are two kinds of 
noise, noise in the background region and 
noise in the foreground region, two passes are 
included in this step. The first pass removes 
small black regions (background regions), 
which are noise regions in foreground or holes 
in the change detection mask. The second pass 
removes small white regions (foreground 
regions), which are noise regions in 
background or false alarm regions in change 
detection mask. 

 
For faster implementation is to 

compute in parallel. For image processing, 
mostly data is 8-bits long cannot fully utilize 
the 32-bit or 64-bit data path of the processor. 
Many multimedia instructions to segment their 
data path to perform several 8-bit processing in 
parallel. In our algorithm absolute different 
operations for frame difference and 
background registration uses only 8-bit data 
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and calculated in parallel. Overall 
performance is improved for 4% because 
operations are not most time-consuming. 

 

4. CONCLUSION AND FUTURE WORK 
 

In this paper, we proposed an efficient 
Foreground Detection  algorithm. A 
background registration technique is used to 
construct reliable background information 
from the video sequence Then, each incoming 
frame is used to construct reliable background 
information from the video sequence. Then, 
each incoming frame is compared with the 
background image. If the luminance value of a 
pixel differ significantly from the background 
image, the pixel is marked as moving object. 
Otherwise, the pixel is regarded as 
background. Finally, a post-processing step is 
used to remove noise regions and produce a 
more smooth shape boundary. In this way, 
many situations which may cause trouble in 
conventional approaches can be handled 
properly without using complicated operations. 
In the proposed algorithm, a morphological 
gradient operation is used to filter out the 
shadow area while preserving the object shape. 
In order to achieve the real-time requirement 
for many multimedia communication systems, 
our algorithm avoids the use of computation 
intensive operations. 

In future we may increase the coding 
and as well as we can detect the object even is 
in hand shaken, and object may be on the 
water and even if background is not stationary  
and  to consider the shadow effects also. 

SCREEN SHOTS 
 
 
INPUT:  
 
 

 
 

Video sequence 
 
 
 
OUTPUT: 
 

 
Conversion of RGB to HSV 
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Reliable Background 
 
SAMPLE OUTPUT: 
 

 
 
Fig:  Sample output of foreground detection after  

initial object detection and post processing.   
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