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Abstract: 3D imaging has become one of the peak development segments in the field of biomedical image analysis, computer vision, 
radar imaging, scene reconstruction, human computer interaction systems and robotics. Different layers of image can be known 
through disparity maps as closer objects will have elevated disparities whereas objects at background will have comparatively poorer 
disparities. Based upon disparity map, diverse techniques can be used for extrication of foreground from background and a correct 3D 
perception can be created. The approach taken here is based on graph cut techniques. 
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1. Introduction 
 
Creating three dimensional images from two dimensional 
data with proper brightness and contrast is a hard limitation 
in several areas like computer vision, biomedical image 
analysis, radar imaging, scene reconstruction, human 
computer interaction systems and robotics [7]. 3D adds the 
third dimension of depth, which can be perceived by human 
vision. Generation of 3D scenes from 2D contents is an 
alternative and attractive solution that overcomes the current 
discrepancy and fills up the lack of 3D image contents. The 
most common method is to obtain the corresponding depth 
information from the existing 2D image using which the 3D 
image is generated based on human visual principles. The 
key point of the conversion algorithm is how to get more 
accurate depth information of a 2D image in a fast manner 
and how to optimize the algorithm that generates the depth 
map. A 3D display takes profit of this phenomenon, creating 
two slightly different images of scenes and then resenting 
them to the individual eyes. By an appropriate disparity and 
calibration of parameters, a correct 3D perception can be 
realized. 
 
The human vision system is a natural made perfect system of 
3D with two eyes is apart in a fixed distance. Stereo vision 
therefore tries to replicate the ability of the human brain to 
conclude depth from a scene and consequently uses the same 
principle. Stereo pair is set of images taken from different 
viewpoints (cameras). Figure 1 shows a set of stereo images. 

 

 
Figure 1: Pair of stereo images 

 
Stereoscopy develops a false impression of three 
dimensional depths from given two dimensional images. The 
3D information can be obtained from a pair of images, also 
acknowledged as a stereo pair, by estimating the relative 

depth of points in the scene. These estimates are represented 
in a stereo disparity map, which is constructed by matching 
corresponding points in the stereo pair [6]. 
 
A disparity map is a 2D function that gives the depth (with 
respect to the viewpoint) of an object point as a function of 
the image coordinates. Usually, it is represented as a gray 
level image with the intensity of each pixel registering its 
depth.. Fig.2 shows the depth map of a 2D stereo pair. The 
length of the horizontal displacement vector is generally 
referred to as disparity, and a pixel's disparity is inversely 
proportional to the pixel's distance from the cameras. By 
means of this principle, the human brain converts the 
disparity information into a three-dimensional impression of 
the world.  
 

 
Figure 2: Disparity map of a stereo pair. 

 
Even though the process seems to be very simple and the 
stereo task is undyingly solved by the human visual system 
without us even noticing the effort, the same problem turns 
out to become very tricky when it needs to be solved by a 
computer. 
 
The stereo matching methods can be generally divided into 
two categories, local and global ones. There are several local 
correspondence algorithms; we can compare these 
algorithms in terms of both performance and efficiency. The 
global algorithms first make explicit smoothness 
assumptions of the disparity map and then calculate globally 
optimized matching by minimizing energy function. Graph 
Cuts algorithm have attracted much attention due to their 
good performance. In this global methods are carried out 
with Mean-Shift color segmentation algorithm. 
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restoration and texture synthesis and image segmentation. 
General approach to construct an undirected graph from an 
image is shown in figure 5. 
 
Basically each node is viewed as node in a graph, edges are 
formed between nodes and weights corresponding to how 
alike two pixels are. In order to reduce the number of edges 
in a graph, only pixels with smaller and predetermined 
neighborhood N of each other are considered. 
 
The proposed algorithm consists of three key parts, (i) 
Motion/edge detection and image segmentation (ii) Depth 
estimation and (iii) Shift algorithm 
 
3.1 Image Segmentation 
 
Segmentation based matching algorithm is used that divide 
one or sometimes both images into non-overlapping regions 
of homogeneous colour. Instead of computing a disparity for 
each individual pixel, those techniques assign a single 
disparity value (or model) to a complete segment.  
 
3.2 Color Segmentation  
 
In principle, any algorithm that divides the reference image 
into regions of homogeneous color can be used for the 
proposed stereo algorithm. The current implementation uses 
a mean-shift-based segmentation algorithm that incorporates 
edge information. [8]Pixels belonging to the same segment 
are assigned the same color. To derive the desired plane 
models, we first compute an initial disparity map and use the 
computed disparity values to fit the plane for each segment. 
 
3.3 Median Filtering 
 
Median filtering is a nonlinear operation often used in image 
processing to reduce "salt and pepper" noise. A median filter 
is more effective than convolution when the goal is to 
simultaneously reduce noise and preserve edges. In median 
filtering, a window slides along the image and median 
intensity of pixels within the window becomes output 
intensity of pixel being processed. Figure 4 shows the result 
of Median filtering on an image. 

 
Figure 6: Median filtering of an image 

 
3.4 Calculate Disparity Map 
 
We compute an initial disparity map using a local window-
based method that exploits the results of the image 
segmentation and operates on different window sizes. We 
benefit from the image segmentation by exploiting the 
assumption of smoothly varying disparities inside a segment. 
Stereo correspondence or disparity is conventionally 
determined based on matching windows of pixels. Every 
time disparity have some value, if disparity is zero it means a 

depth is zero because disparity is inversely propositional to 
depth. 
 
4. Experimental Setup and Results 
 
For implementation MATLAB, a high-performance language 
for technical computing is used. First, the reference image is 
segmented using a technique called Mean Shift 
Segmentation. This is a clustering algorithm that “over-
segments” the image. The result is a very ‘blocky’ version of 
the original image. Then, for each segment, we look at the 
associated pixel disparities. In this implementation, we 
assign each segment to have the median disparity of all the 
pixels within that segment. 
 
As bright colors represent closer objects (foreground), a 
range of bright colors is selected for foreground. I chose red 
color so i computed red objects, all objects which are not 
green, all objects which are not blue as shown in figure 7. 
Smaller objects which are less than 100 pixels are removed. 
For computed red mask, combine red, green and blue 
components to obtain foreground objects. 
 

 
Figure 7: Original and filtered disparity maps of stereo pair 

images. 
 
 
 

 
Figure 8: Colored disparity segmented image 
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Figure 9 shows the total time the algorithm is taking to 
convert the 2D image into coloured segmented disparity. 

 

 
Figure 9: Tabular form of total time consumed by the 

process 
 

5. Conclusion and Future Scope 
 
The approach is hybrid approach that aims at minimum time 
consumption that most of the existing approaches are not 
able to fabricate and is supposed to give a clearer 3D view of 
2D stereo pair of images. It describes how prior information 
can be brought into a graph cut framework through the use of 
terminal node weights and learning techniques. Also the 
noise content is tried to remove. In near future by 
improvising the stereovision system we can implement it for 
real time applications such Face Recognition, 3D Face 
Reconstruction and 3D Terrain Mapping. 
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