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Abstract 

This work surveys the existing methods employed in 
detection of shadow and objects. Real-time segmentation 
of moving regions in image sequences is a fundamental 
step in many vision systems including automated visual 
surveillance, human-machine interface, sports video 
analysis, motion capture and very low-bandwidth 
telecommunications. A typical method is background 
subtraction. Background subtraction is a widely used 
concept to detect moving objects in videos taken from a 
static camera. Several algorithms have been developed 
for background subtraction in the last two decades to deal 
with different problems. This process involves 
calculating a reference image, subtracting each new 
frame from input image and thresholding the result. Also, 
this method cannot cope up with gradual illumination 
changes in the frame. So, there is a need of a solution 
which must constantly re-estimate the background 
model. Many adaptive background-modelling methods 
have been proposed to deal with these slowly-changing 
stationary signals. But these method are still needs 
improvement. So, there is a scope of improvement in 
existing methods which can be done by having a proper 
survey of the same. 
Keywords: Background Subtraction, Object 
Detection, Shadow Detection etc. 

I. Introduction to Existing Methods 

Some authors modelled each pixel in a camera 
scene by an adaptive parametric mixture model of 
three Gaussian distributions. Some authors used a 
Kalman filter to track the changes in background 
illumination for every pixel. They applied a 
selective update scheme to include only the 
probable background values into the estimate of the 
background. The methods can cope well with the 
illumination changes; however, cannot handle the 
problem of objects being introduced or removed 
from the scene. One solution is to use a multiple-
colour background model per pixel. Some authors 
employed an adaptive nonparametric Gaussian 
mixture model to solve these problems. 
 
 

A. An Improved Adaptive Background 
Mixture Model for Real-time Tracking 
with Shadow Detection 
 

Real-time segmentation of moving regions in 
image sequences is a fundamental step in many 
vision systems including automated visual 
surveillance, human-machine interface, and very 
low-bandwidth telecommunications [1]. A typical 
method is background subtraction. Many 
background models have been introduced to deal 
with different problems. One of the successful 
solutions to these problems is to use a multi-colour 
background model per pixel proposed by Grimson. 
However, the method suffers from slow learning at 
the beginning, especially in busy environments. In 
addition, it cannot distinguish between moving 
shadows and moving objects. This work presents a 
method which improves this adaptive background 
mixture model. By reinvestigating the update 
equations, author utilise different equations at 
different phases. This allows proposed system 
learns faster and more accurately as well as adapt 
effectively to changing environments. A shadow 
detection scheme is also introduced in this work. It 
is based on a computational colour space that 
makes use of proposed background model. A 
comparison has been made between the two 
algorithms. The results show the speed of learning 
and the accuracy of the model using proposed 
update algorithm over the Grimson et al’s tracker. 
When incorporate with the shadow detection, this 
method results in far better segmentation than that 
of Grimson et al. Experimental results of different 
methods has been shown below in fig. 1. 
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Fig. 1: The top row displays the original 
sequence at frames. The second row shows the 
results from Grimson et al’s. The last two rows 
are the results of mentioned method with and 
without moving shadows displayed in the 
images. The shadows are shown in grey. 
 
B. Real-time Background 
Modelling/Subtraction using Two-Layer 
Codebook Model  
 
This is a real-time method for foreground-
background segmentation. This method extracts 
structure of background and models it in layered 
codebook [2] . Layered codebook is a simple data 
structure containing two codebooks that is defined 
per pixel. The first layer is main codebook, other is 
cache codebook, and both contain some code words 
relative to a pixel. Main codebook models the 
current background images and cache codebook is 
used to model new background images during input 
sequence. Initially main and cache codebooks are 
empty. Main codebook is constructed during train 
sequence. During input sequence, foreground-
background is segmented and two-layered 
codebook is updated. This algorithm can model 
moving backgrounds, multi backgrounds and 
illumination changes. Result from the experiment is 
shown below in fig. 2 and 3. 
 

 
Fig. 2: A frame of 'waving trees' sequence 

 

 
Fig. 3: Result of background subtraction on 

'waving trees' using two-layer codebook model 
 
C. Real-time foreground–background 
segmentation using codebook model  
 
This is a real-time algorithm for foreground–
background segmentation. Sample background 
values at each pixel are quantized into codebooks 
which represent a compressed form of background 
model for a long image sequence. This allows 
author to capture structural background variation 
due to periodic-like motion over a long period of 
time under limited memory. The codebook 
representation is efficient in memory and speed 
compared with other background modelling 
techniques. This method can handle scenes 
containing moving backgrounds or illumination 
variations, and it achieves robust detection for 
different types of videos [3]. Author compared this 
method with other multimode modelling 
techniques. In addition to the basic algorithm, two 
features improving the algorithm are presented—
layered modelling/detection and adaptive codebook 
updating. Results of above mentioned algorithm is 
shown in fig. 4 and 5. 
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Fig. 4: Original input image 

 

 
Fig. 5: Background segmentation using Code 

book model 
 

D. Pixel-based Figure-ground segmentation 
   
Background subtraction is a widely used concept to 
detect moving objects in videos taken from a static 
camera. In the last two decades several algorithms 
have been developed for background subtraction 
and were used in various important applications 
such as visual surveillance, sports video analysis, 
motion capture, etc. Various statistical approaches 
have been proposed to model scene background. 
Author has reviewed the concept and the practice in 
background subtraction. Author discusses several 
basic statistical background subtraction models, 
including parametric Gaussian models and 
nonparametric models [4]. Author discusses the 
issue of shadow suppression, which is essential for 
human motion analysis applications. Author also 
discusses approaches and tradeoffs for background 
maintenance. Author also point out many of the 
recent developments in background subtraction 
paradigm. Fig. 6 shows the overview of mentioned 
algorithm in a suitable block diagram and process 
for Back ground subtraction.  

 
Fig. 6: An overview of above mentioned method 

with short-term background layers: the 
foreground 

E. Background Modeling using Mixture of 
Gaussians for Foreground Detection  
 
Discusses that mixture of Gaussians is a widely 
used approach for background modelling to detect 
moving objects from static cameras. Numerous 
improvements of the original method developed by 
Stauffer and Grimson have been proposed over the 
recent years and the purpose of this work is to 
provide a survey and an original classification of 
these improvements [5]. Firstly, the original MOG 
are reminded and discussed following the 
challenges met in video sequences. Author has 
classified them in term of strategies used to 
improve the original MOG and author has 
discussed them in term of the critical situations 
they claim to handle. For the performance 
evaluation, anthor have chosen some typical 
algorithms i.e specifically ones which the authors 
used the Wallflower dataset to evaluate them. This 
dataset is the most used and consists in a set of 
image sequences where each sequence presents a 
different type of difficulty that a practical task may 
meet. The performance is evaluated against hand-
segmented ground truth. Three terms are used in 
evaluation:  
False Positive (FP) is the number of background 
pixels that are wrongly marked as foreground; 
 False Negative (FN) is the number of foreground 
pixels that are wrongly marked as background; 
Total Error (TE) is the sum of FP and FN.  
A brief description of the Wallflower image 
sequences can be made as follows: 
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Moved Object (MO) - A person enters into a roo
makes a phone call, and leaves. The phone and the 
chair are left in a different position. 
Time of Day (TOD) - The light in a roo
changes from dark to bright. Then, a person enters 
the room and sits down. 
Light Switch (LS) - A room scene begins with the 
lights on. Then a person enters the room and turns 
off the lights for a long period. Later, a person 
walks in the room, switches on the light, and moves 
the chair, while the door is closed. 
Waving Trees (WT) - A tree is swaying and a 
person walks in front of the tree. 
Camouflage (C) - A person walks in front of a 
monitor, which has rolling interference bars on the 
screen. The bars include similar color to the 
person’s clothing. 
Boostrapping (B) - The image sequence shows a 
busy cafeteria and each frame contains people.
Foreground Aperture (FA) - A person with 
uniformly colored shirt wakes up and begins to 
move slowly. 
These experimental results found by the author
the literature for the algorithms chosen which are: 
1) The original algorithm: Stauffer and Grimson
2) Three intrinsic improvements: White 
which used a better setting for the learning rates 
using Particle Swarm Optimi-zation, Wang 
which modified the foreground detection step using 
a mixed color space i.e a normalized RGB color 
space for pixels with high intensities and in RGB 
color space for pixels with low intensities which
used the IHLS space.  
3) Three extrinsic improvements: Schindler 
which used the MRFS to smooth the results 
spatially as seen in Section 4, Cristani
proposed the Spatial-Time Adaptive Per
Mixture Of Gaussian called S-TAPPMOG and 
Cristani et al.  Which used an adaptive spatio
temporal neighborhood analysis called ASTNA. 
For these two last algorithms, the authors don’t 
give the result for the following image sequences: 
Moved Object, Time of Day and Light
anthor have indicated for these the To
without these image sequences.  Figure 7
comparison of results for seven algorithms 
image sequences Moved Object, Time of Day and 
Light Switch. 
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A person enters into a room, 
makes a phone call, and leaves. The phone and the 

 
The light in a room gradually 

changes from dark to bright. Then, a person enters 

A room scene begins with the 
on. Then a person enters the room and turns 

lights for a long period. Later, a person 
switches on the light, and moves 

A tree is swaying and a 

A person walks in front of a 
which has rolling interference bars on the 

bars include similar color to the 

The image sequence shows a 
cafeteria and each frame contains people. 

A person with 
colored shirt wakes up and begins to 

by the author in 
the literature for the algorithms chosen which are:  

algorithm: Stauffer and Grimson.  
intrinsic improvements: White et al. 

better setting for the learning rates 
zation, Wang et al. 

modified the foreground detection step using 
space i.e a normalized RGB color 

intensities and in RGB 
intensities which 

improvements: Schindler et al. 
to smooth the results 

spatially as seen in Section 4, Cristani et al. which 
Time Adaptive Per Pixel 

TAPPMOG and 
used an adaptive spatio-

neighborhood analysis called ASTNA. 
algorithms, the authors don’t 

image sequences: 
Moved Object, Time of Day and Light Switch. So, 

have indicated for these the Total Error 
gure 7 is for the 

seven algorithms without 
image sequences Moved Object, Time of Day and 

Fig. 7 Comparison of various methods at 
different modes like Moved Object, Time 

and Light Switch
 

 The use of the IHLS color space instead of the 
RGB decreases a lot the number TE which 
becomes just under 10 0000. The
proposed by Wang et al. gives the better
the intrinsic improvements. For the 
improvements, the best results are obtained by the 
MOG using the MRF proposed by Schindler 
followed by the S-TAPPMOG 
the methods, the image sequences Light Switch 
(LS) gives the larger amount of false positive. 
Here, the best result is obtained by the method 
proposed by Schindler et al. 
it best improvement for the
Camouflage (C) and for the method
Wang et al., it is the image sequences
Trees (WT). In resume, this pe
evaluation shows that taking into account spatial 
and temporal consistency improves the results in a 
significant way. 
 
F. Moving Cast Shadows Detection Methods 
for Video Surveillance Applications 
 
Moving cast shadows are a major concern in 
today’s performance from broad range of many 
vision-based surveillance applications because they 
highly difficult the object classification task. 
Several shadow detection methods have been 
reported in the literature during the last years. They 
are mainly divided into two domains. One usually 
works with static images, whereas the second one 
uses image sequences, namely video content. In 
spite of the fact that both cases can be analogously 
analyzed, there is a difference in the application 
field [6]. The first case, shadow detection methods 
can be exploited in order to obtain additional 
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geometric and se- mantic cues about shape and 
position of its casting object (’shape from 
shadows’) as well as the localization of the light 
source. While in the second one, the main purpose 
is usually change detection, scene matching or 
surveillance (usually in a background subtraction 
context). Shadows can in fact modify in a negative 
way the shape and color of the target object and 
therefore affect the performance of scene analysis 
and interpretation in many applications. Fig. 8 and 
9 shows the result of one of the existing model for 
background subtraction. 
 

 
Fig. 8 Original input image 

 

 
Fig. 9 Object and Shadow detection using 

Background Subtraction Method 
 

II. Conclusion 
 
From the above literature survey it can be 
concluded that there are many problems associated 
with existing methods which must be eliminated so 
as to design a efficient algorithm. The problems 
and challenges found in the existing algorithm and 
shadow detection are such as: 
 

• Larger Computational time. 
• Pixel intensity value is susceptible to 

Illumination changes. 
• In effectiveness of algorithms to faint 

Textural information of the scenes. 
• Insensitive to the geometric representation 

of object. 

• Region growing failed when the pixel 
intensity varied widely in the shadow 
region. 

• Computationally expensive. 
• Limited to some application i.e. not 

applicable to all kind of application. 
• Requirement of initial values. 
• Color feature is unreliable. 

 
Above mentioned problem and challenges will be 
eliminated through proposed method in an efficient 
manner. In future, any Proposed method will be 
less complex, insensitive to motion change, 
illumination change and structural change. 
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