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Abstract- Foreground detection is one of the major tasks in the field of Image processing which aims to detect changes in 
image sequences.  Foreground areas can be selected in one of the two ways: 1) Pixel-based, where an independent decision is 
made for each pixel, and 2) Region-based, where a decision is made on an entire group of spatially closed pixels. This paper 
gives a comprehensive survey on various techniques in region-based foreground detection. Region-based method can detect 
foreground accurately. The concept is simple and it performs well with respect to noise. 
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I. INTRODUCTION 
 
Recently, the demand for surveillance cameras is 
increasing significantly due to the importance of 
security equipments for preventing terrorism and 
crimes. Public facilities such as airports, stations, and 
government offices often hire security personnels to 
watch security cameras consistently, but it requires 
excessive manpower along with large amount of 
costs. Therefore the need for an intelligent 
surveillance system has arisen for both efficiency and 
effectiveness of security. Intelligent surveillance 
cameras should be able to provide information 
beyond the raw images of the certain areas. In 
modern sciences and technologies, image processing 
gain broader scopes due to the ever growing 
importance of scientific visualization.  
 
With the acquisition of an image, the first step is to 
distinguish objects of interest from the background. 
Foreground detection is one of the major tasks in the 
field of Image Processing whose aim is to detect 
changes in image sequences. In surveillance 
applications, those objects of interest are usually 
humans.  Their various shapes and different motions, 
including walking, jumping, bending down, and so 
forth, represent significant challenges in the 
extraction of foreground from the image. We consider 
two approaches in Foreground Detection: one is 
based on pixel, while the other is based on region. 
Here we discuss in detail about Region-based 
approach. 
 

 
Fig.1 Example of background and foreground image. 

II. CLASSIFICATION OVERVIEW 
 
We classify foreground detection using two ways: 
      1) Pixel based method, where an independent 
decision is made for each pixel,  
      2) Region based method, where a decision is 
made on an entire group of spatially close pixels. 
The vast majority of algorithms belong to the pixel-
based method. Pixel-based method has large 
computational complexity, which makes it difficult 
for real-time applications. It does not handle sudden 
illumination changes. In comparison to the pixel-
based method, relatively little research has been done 
in the region-based method. In region-based method 
each frame is typically split into patches and the 
classification is made at the block level (i.e., 
effectively taking into account contextual 
information). This paper gives a comprehensive 
survey on various techniques in Region-based 
foreground detection, which can detect foreground 
accurately. 

 
III. TECHNIQUES 
 
1. Histogram Comparison Method 
Histogram is a graphical representation of global 
features of an image. The Histogram shows the total 
tonal distribution in the image. It's a bar chart of 
the count of pixels of every tone of gray that occurs 
in the image. Histogram comparison method is used 
to compute similarity values that help in identifying 
regions. It is used to model the background and 
foreground of a scene. Foreground objects are 
detected and tracked by dividing each frame into 
smaller regions (cells) and comparing the histogram 
of each region to the background model. 
Comparisons between the background and current 
frames are made on a region by region basis by 
comparing their histograms to determine which 
regions contain foreground objects. This method is 
fast and reliable under wide range of scene 
conditions.  
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There are two methods for detecting and tracking 
objects in color video: 

-Color Histograms 
-Edge Histograms 

 
A color histogram is a representation of the 
distribution of colors in an image. An edge histogram 
is a representation based on edge features for image 
perception. We use two different formulas to compute 
histogram similarity. The first formula computes 
intersection f (hc  , hb ) of histograms hc  (current 

image) and hb (background image). 

 
The second formula computes the chi-squared 
measure of similarity 2X (hc  , hb ) for histograms 

hc  andhb . 

 
We use thresholds fT =0.6 and 2XT =500 to 
distinguish between similar and different histograms. 
It can be seen that edge histogram method yields 
superior results. It detects outline of foreground 
object more accurately than color based method. . 
Compared to color histogram based method, edge 
histogram based method yields superior results. It 
detects outline of the object much more accurately 
than the color based method. The main drawback of 
color histogram based method is that representation is 
based on color of the object, ignoring its shape and 
texture. Without spatial or shape information, similar 
objects of different color may be indistinguishable 
based solely on color histogram based method. 
 
2. Motion Based Foreground Detection 
Motion Based Foreground detection is based on the 
idea that appearance of foreground objects are always 
accompanied by motion. The objective of this 
technique is to separate moving foreground from 
stationary background. 
 

 
Fig. 2. Block Diagram 

Noise Estimator 
Noise is a random variation of brightness or color 
information.  It can be produced by the sensor and 
circuitry of a scanner or digital camera. Image noise 
can also originate in film grain and in the 
unavoidable shot noise of an ideal photon detector. 
Image noise is an undesirable by-product of image 
capture that adds spurious and extraneous 
information. Noise gives an image undesirable 
appearance; it can cover and reduce the visibility of 
certain features within an image. Noise gives an 
image a textured or grainy appearance. Due the 
presence of noise, it is difficult to distinguish between 
background and foreground. Careful attention must 
be paid to noise effects when estimating motion. 
Faulty motion vectors due to image noise can lead to 
visually unpleasant effects such as isolated 
background blocks in the resulting segmented image. 
Noise-reduction filters may be used to alleviate this 
problem. Noise reduction filters used is Median Filter 
which is an example of non-linear filter.  
 
Motion Estimation 
Motion Estimation is the process of 
determining motion vectors that describe the 
transformation from one image to another; usually 
from adjacent frames in a video sequence. Here a 
block matching motion estimator is used. A Block 
Matching is a way of locating matching blocks in a 
sequence of digital video frames for the purposes 
of motion estimation. The purpose of a block 
matching algorithm is to find a matching block from 
a frame  in some other frame , which may appear 
before or after . 
 
Motion Tracer 
Its function is to distinguish regions that are moving 
in any frame or have moved at any time throughout 
the sequence of image.This is the process of 
determining motion vectors. Motion Vector 
communicates how much left or right, up or down 
and horizontal the block is located from the position 
of the block in the reference frame.  
The accuracy of the method is not limited. Motion-
based foreground detection extracts foreground 
objects even under situations with illumination 
variation and shadow. 
 
3. Support Vector Data Description  
Support Vector Data Description is one of the best 
known methods in image processing. SVDD is 
inspired by the Support Vector Classifier. SVDD is 
considered as an analytical description of decision 
boundary between background and foreground. It is 
analogous to the Support Vector Classifier. For each 
pixel in the scene, a single class classifier is trained 
by using its values in the background training frames. 
SVDD uses support vector along the classifier 
information.This classifier consists of the description 
boundary and support vectors to describe the data. In 
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the next step, each pixel in the new frames is 
classified as background or foreground using its value 
and its corresponding classifier from the training 
stage..This technique only requires a very small 
portion of the training samples, support vectors.  The 
accuracy of our method is not limited .The efficiency 
of our method can be explicitly measured in terms of 
false reject rates. Because support vector data 
description explicitly models the decision boundary 
of the known class, it is suitable for novelty detection 
without the need to use thresholds. 
 
4. On-line Boosting 
On-line boosting algorithm is an algorithm that 
operates on a single example and discards it after 
updating. On-line boosting has been successfully 
used in a wide variety of machine learning task and 
applied to computer vision problems. Here regions 
are used as training data for foreground/ background 
classifiers. When a new input image is given to the 
classifiers this image is also divided into several 
regions and compared with training data. 
Classification is based on the confidence values. How 
frequently the observed interval contains the 
parameter is determined by the confidence value.  

 
where 

 

 
To solve problems in limitation of sudden 
illumination changesand real-time application, we use 
On-line boosting. It handles dynamic backgrounds by 
updating classifiers in real time as well as 
illumination changes using on-line boosting 
algorithm. This method shows much better 
performance than offline boosting. 
 
IV. COMPARISON 
 
Different region based foreground detection methods 
are compared based on some of the essential features 
that a best foreground detection technique must 
possess. A Foreground Detection technique must 
have the following features: 
 
 Handle Illumination Changes 
 Tolerant to noise 
 Should detect shadow 
 
Various region-based foreground detection schemes 
discussed above can be compared based on the above 
features as shown in Table 1  

Table 1 Comparison  

 

 
 
CONCLUSION 
 
As the demand for surveillance cameras is increasing 
significantly due to the importance of security, the 
need of foreground detection is increased. This paper 
mainly focuses on the different techniques in region-
based foreground detection. In this paper, four 
region-based methods for foreground detection, i.e., 
Histogram Comparison Method, Motion Based 
Method, Support Vector Data Description Method 
and On-line boosting method are compared.The main 
problem arises in foreground detection is illumination 
problems, noise and shadow. However all problems 
are not resolved in a single method. Future research 
will be outlined on the method which addresses all 
these weakness. 
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