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Abstract 
Image segmentation is one of major image processing activity 
used to identify a specific pixel area over the image. In this 
paper, a DWT improved Morphological operator based 
approach is presented to identify the shadow ROI in an image 
or the video. Shadows are having its significance to represent 
as real object as well as to resolve the illusion problem in 
images. The presented work is basically focused on videos. 
The work is divided in two main stages. In first stage, the 
frame extraction from video is performed. As the frame 
extracted, the next work is perform the segmentation process to 
detect the shadow area. Presented work is implemented in 
MATLAB environment and obtained results show the effective 
retrieval of shadow area from the videos.  
Keywords: Segmentation, Similarity Measures, Video 
Frames, Shadow ROI. 
 
1. Introduction 
 
Today the information media is very much shifted to the 
image and the video data Because of this, there is the 
requirement to perform different operations on these 
multimedia objects. One of such image processing 
operation is the segmentation. The segmentation is about 
to extract the image features and to identify the 
foreground from the plane. The segmentation is itself 
having a vital role in many image processing 
applications such as to detect the tumor in medical 
images, to detect the object in surveillance videos etc. 
The segmentation is about to locate an object or the 
group of objects over the image along with boundary 
specifications. There are number of different approaches 
to perform the images segmentation and the feature 
extraction such as morphological operators, 
thresholding, watershed segmentation etc. These all 
approaches are divided in two major classes defined as 
under. 
 
1.1 Blind Segmentation 
 
This segmentation class, separate the backgrounds from 
the foreground without localize the object position or the 
object existence. These kinds of methods are based on 

the pixel interference respective to some defined 
threshold value. The pixels that follow the defined 
thresholding rule are identified as the object area and rest 
is excluded as the background area.  
 
Thresholding is a simple form of image segmentation 
through which a binary image can be obtained from a 
grayscale image. During the process, individual pixels in 
an image are categorized as ”object” pixels or 
”background” pixels if their value is greater than some 
threshold value or otherwise . This convention is known 
as threshold above. Other conventions include threshold 
below, which is opposite of threshold above; threshold 
inside, where a pixel is labeled ”object” if it has a value 
between two thresholds and its opposite as threshold 
outside. Generally, an object pixel is given a value of 1 
while a background pixel is given a value of 0. Finally, a 
binary image is created by coloring each pixel white or 
black, depending on the pixel’s label. (Figure 1) 
 
The key factor behind the thresholding process is to 
choose the threshold value. Several methods for 
choosing a threshold are available: 
 
One can manually choose a threshold value, or a 
thresholding algorithm can be used to compute the same 
automatically, known as automatic thresholding. 
Choosing the mean or median value would be a fairly 
simple method, the idea being that if the object pixels are 
brighter than the background, they should also be 
brighter than the average. This works well in a noiseless 
image with uniform background and object values. 
 
A more accurate approach would be to create a 
histogram of the image pixel intensities and use the 
valley point as the threshold. The approach assumes that 
there is some average value for the background and 
object pixels, but that the actual pixel values have some 
variation around these average values. But this may be 
computationally intensive, and image histograms may 
not produce clearly defined valley points, often making 
the selection of an accurate threshold difficult. 
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Figure 1: Graph depicting thresholding 

 
 
1.1.1 Otsu’s Method 
 
Otsu's algorithm makes use of the zeroth and first order 
cumulative moments of the grey level histograms to 
predict a threshold value. For an image A, with k grey 
levels, we can predict a threshold value, kthresh which 
divides the whole image into two classes of pixels. Let 
the mean and the variance of the object and background 
with respect to any arbitrary threshold value t be denoted 
by (m1, v1) and (m2, v2) respectively, and p be the 
cumulative probability of the foreground. 
 
1.2 Non Blind Separation 
 
This category utilizes information from both sides of a 
document. As more information is exploited, these 
techniques are believed to be more accurate. Several 
techniques have demonstrated good results. These 
techniques currently defined involve the following steps: 
 

1) Scanning the front and back sides of the 
affected document, referred to as recto and 
verso respectively. 

2) Flipping the verso left to right to yield the 
flipped verso and Aligning the recto and flipped 
verso images (Registration). 

3) Segmenting the images into four different 
regions and replacing bleed-through regions 
with an estimate of the background 
(Restoration). 

 

1.2.1 Feature Based Approach 
 
Image alignment algorithms are classified into intensity-
based and feature-based. One of the images is referred to 
as the reference and the other as the target or sensed. 
Registration involves spatially transforming the target 
image to align with the reference image. While intensity-
based methods compare intensity patterns in images via 
correlation metrics, feature-based methods find 
correspondence between image features such as points, 
lines, and contours. Intensity-based methods register 
entire images or subimages whose centers are treated as 
corresponding feature points. Feature-based methods 
give a correspondence between a number of points in 
images. 
 
1.2.2 Frequency based Method 
 
Spatial methods operate in the image domain, matching 
intensity patterns or features in images. Several of the 
feature matching algorithms are extensions of traditional 
techniques for manual image registration, wherein an 
operator chooses corresponding control points (CPs) in 
images. When the number of control points exceeds the 
minimum required to define the appropriate 
transformation model, iterative algorithms can be used to 
robustly estimate the parameters of a particular 
transformation type (e.g. affine) for registration of the 
images. Frequency-domain methods find the 
transformation parameters while working in the 
transform domain. 
 
2. Literature Survey 
 
There is lot of work already done in the area of image 
segmentation as well as the object detection. There are 
number of algorithmic approaches proposed by different 
authors to perform the image and the video segmentation 
to perform the object detection. One of such object 
segmentation is proposed by Johannes Schels[1]. 
According to this approach a view point based analysis 
is performed to identify the multiple objects over an 
image. The author has defined the approach to detect an 
individual object as well as the object parts by 
performing the analysis from different viewpoints and 
finally combine the results taken from different 
viewpoints to generate the overall segmented object. The 
another work in same area was proposed by Ke GAo, the 
author uses the characteristics mapping based affine 
analysis along with sample expansion. The author had 
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presented the characteristics mining to perform the 
object detection as well as to obtain the global and the 
local stability model to perform the object detection[2]. 
Author also purpose the feature based analysis to clear 
the object detection area. Another work on multiclass 
object detection was defined by LiMin Wang. The 
author has used the local feature and the context analysis 
to perform the object detection. The author has divided 
the complete image area in smaller segments and then 
this segmented image will be analyzed under the local 
patches and based on this patch based analysis the local 
appearance of the object analyzed and relatively the 
object area detection was performed[3]. In object 
detection many authors defined the feature based 
analysis and same kind of work was performed by Yuli 
Gao.  Author has defined a function selection approach 
for the object detection. The author has defined a 
framework to identify the multiple object classes by 
performing the image observation. The author has 
presented a hybrid system based on the feature analysis 
and the diversity analysis over the image[4]. The author 
has defined object detection over the videos by 
performing the video frame analysis. A statistical 
measure is been performed over the sequence frames to 
identify the objects. In this work, author also defined a 
spatial pyramid based matching to identify the objects 
over the plane[5].  
In case of color images and the videos, the color thresh-
holding mechanism is adapted by different authors to 
perform color based segmentation. Mehdi Madani had 
proposed a robust mechanism for the object detection in 
the real time videos. Author has defined a redistribution 
algorithm for the adaptive thresholding method to 
process on training data. The author also verify the 
robustness of the approach under the different lighting 
conditions[6]. The traffic analysis and vehicle object 
detection on road was proposed by Taewan Kim by 
performing a learning based analysis. The author has 
build a system to perform the dimension reduction based 
on the mutual information analysis approach. To perform 
the learning a Bays classifier was suggested by the 
author[7]. The object detection and the tracking over the 
videos for the luggage objects is suggested by Zhenke 
Yang. The segmentation approach includes the blob 
creation, tracking algorithm is defined[8]. In same 
direction, a video sequencing analysis will be used by 
performing the background analysis. Shashank Prasad 
has defined the effective approach for the object 
recognition in real time videos[9]. A local feature based 
analysis using the SVM based approach is defined to 
perform the pixel based classification. Author has 

proposed a salient point analysis for the object analysis 
and the object recognition in the video frames[10].  A 
template based match for the object detection is 
proposed by Chengli Xie. In this approach, a pairwise 
classification and instance detection over the video is 
proposed. The author had defined a layered approach 
was adopted to perform the object classification and 
recognition[11].  
 
To perform the image processing certain filers are been 
used. These filters are used to perform the information 
extraction as well to perform the required changes over 
the image. As some operation is performed on a image, 
the foremost task is to convert the image to a normalized 
image. For this conversion, the filtration is required. The 
filtration is about to remove the different kind of noise 
from the image and to standardize the image physical 
features. Once the filtration is done, other image 
processing can be performed. While performing the 
image segmentation or the video segmentation such kind 
of filtration is required to convert the multimedia object 
to some normalized form.  
 

3. Proposed Work 

The shadow ROI detection over the video and the 
images is proposed in this paper. A layered approach is 
suggested in this work where foremost operation is to 
identify the object frame by performing the moment 
analysis. The feature extraction will be performed on the 
video sequence to identify the object frame. Once the 
shadow frames are identified it is required to identify the 
shadow area from the video frame. To separate the 
shadow area from the background scene, the color model 
approach along with thresholding will be implemented.  
  

After the detection of shadow area the next work is to 
represent the object in a boundary area. For this the 
morphological operator based approach will be 
implemented to fill the smaller holes and to define a 
cover boundary around the object. The closing and the 
dilation morphological operators will be used to perform 
the final object detection. The algorithmic approach used 
to perform the presented work is shown in figure 2. As 
shown in the figure, the video frames will be extracted 
from the video and then the object frame will be 
identified. Just after this, the color model will be 
implemented to separate the foreground object from the 
background. Finally a morphological logical operator  
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Figure 2: Proposed Work 

approach along with feature analysis will be 
implemented to perform the object detection. 

4. Results 

This work is implemented by using MATLAB 7.8. The 
objective of this work is to improve the shadow ROI 
extraction in videos. The results obtained from the work 
are shown as under. The foremost task of work is to 
extract the frame from video. Here figure 3 is showing 
the extracted video frame from video 

 

 

Figure 3 : Extracted Video Frame 

 

Once the frame extracted, the next work is to change the 
color model of video so that effective extraction of 
shadow can be performed. Here figure 4 is showing the 
changed color model of the frame 

 

 

Figure 4 : Color Model Conversion of Video Frame 

Convert the frame to image 

Adjust the image brightness and contrast 

Perform the image resizing and setup the 
resolution 

Change the model to YCbCr 

Implement the DWT based decomposition to 
perform intensity based feature reterial 

Perform the feature extraction of shadow 

Perform the shadow ROI detection with threshold 
comparison 

Perform the Hole filling using morphological 
operators 

Perform the smoothness over the shape and 
present the result 

Extract the Frames from the video 

Perform the similarity measure to detect required 
frame 
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Figure 5 : Extracted Shadow 

As the algorithmic process is implemented, the final 
work is to extract the shadow from the video.  

 

5. Conclusion 

 
In this paper, a hybrid model is defined to detect the 
foreground shadow ROI from the video. The presented 
work is the analytical measure to perform the shadow 
area detection and the morphological operator approach 
is suggested to perform to the shadow area segmentation. 
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