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________________________________________________________________________________________________________ 

Abstract— Scene segmentation is the well-known problem of identifying the different elements of a scene in image 

processing. Traditionally either color or depth information tracked from single scene view but it turns out to be poorly 

conditioned operation which remains very challenging. So fusing of color information and depth information is required 

for better scene distribution. It is very difficult to find depth information that allows recognizing the object which has 

same color with different depth, for more reliability purpose stereo image is used. This paper investigates stereo vision 

algorithms best suited to analysis depth information. 
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I. INTRODUCTION 

Scene segmentation is a crucial problem computer and image processing. Traditionally image tackled by exploiting only color 

information from single scene view [1]. Recent hardware and software developments allow to estimate in real-time scene 
geometry (depth) and open the way for new scene segmentation approaches based on the fusion of both color and depth data. 

Numerous applications can benefit from an effective scene segmentation method, e.g. 3D video, free viewpoint video, game 

controlling, forensic and in cryptography. 

Image segmentation is the process of divide an image into multiplesets of pixelscalled segments. Purpose of segmentation is to 

simplify and change the representation of an image in more efficient and easier way to analyze. Scene segmentation is the widely 

known problem of identifying the different elements of a scene. This task is for identifying the image regions corresponding to the 

different scene elements or segments. Stereo vision systems provide estimates of depth of a framed scene from two or more views 

of it [1]. 

Many segmentation techniques have been developed, such as methods based on graph theory [2], other methods based on 

clustering algorithms [3].There are also some methods of region merging, watershed transforms, level sets and many other 

techniques [4]. The main drawback is that the information contains in image is not always sufficient to recognize the object. 

II. NEED OF FUSION 

Human eye can differentiate object and background with same color of scene, but same thing computer cannot do easily [5]. 

As shown in Fig. 1 back ground and hand of baby with same color. Here due to very similar color the part of baby skin and some 

map region associated with same segment    (Fig. 2) by a classical segmentation algorithm based on color only information [5]. So 

the color information contain image is not always sufficient to recognize the object efficiently it can overcome with depth 

information [6]. 

 

 

 

 

 

 

 

 

 

 

 

Many different solutions have been proposed for the extraction of depth information relative to a real world scene each one 

with pros and cones. Now a day’s market offers more expensive and precise active methods such as laser scanners, structured 

light systems, time-of-flight range cameras [7] (e.g. Mesa Imaging) and structured-light cameras (e.g. Microsoft Kinect [8]). 

Microsoft Photosynth [9] are gaining popularity. Some limits of color segmentation can be overcome but the difficulty is the 

regions that have similar depth but different colors.  As shown in Fig. 3 the book and the baby feet were associated to the same 

segment due to their similar depth [5]. The use of depth information allows good segmentation performance but is not always 

Fig. 1. Original image [5] Fig. 2. Segmentation on the 

basis of color Data [5] 

Fig. 3. Segmentation on 

the basis of depth Data [5] 
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effective. It can’t solve situations where the objects of different colors placed close one to the other ach other [10]. 

III. DISPARITY BASED ON EPIPOLAR GEOMETRY 

PatrikKamencay, et al [11] describes a simple way to find a depth from stereo image. Firstinput images are segmented and then 

the same matching points in the left view and right view images are found [12]. This idea is illustrated for an arbitrarily located 

3D point P in Fig. 4. Consider a distant object is viewed by two cameras positioned in the same plane but separated by a distance 

2l, known as the baseline. The object will appear in a 

similar position in both stereo images [11]. 

 
 
 
 
 
 
 

 
 
 
 
 

Figure. 4. epipolar geometry 
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d = disparity, xL = horizontal co-ordinate left view of image, xR = horizontal co-ordinate of Right view image, yL,yR =verticalco-

ordinate of stereo image,     f = focal length of camera, b=base line (2l). 
 

IV. STEREO MATCHING ALGORITHM 

Correlation based matching produces depth maps by calculating the disparity at each pixel with neighbor pixel [11]. This is 

achieved by taking a square window of certain size around the pixel of interest in the left view and finding the homologous pixel 

within the window in the right view. Some of stereo vision algorithms are as follows: 

 

 Sum of Absolute Differences 

 Sum of Squared Differences 

 Normalized Cross Correlation 

A.  Sum of Absolute Differences 

It computes the differences of intensity for each center pixel (i, j) in a window W as follows: 

 

 

(3) 

I1and I2are pixel intensity functions of the left and right image respectively. The disparity calculation is repeated within the x 

and y coordinates of frame image. The minimum difference value of the frame indicates the best matching pixel and position of 

the optimum defines the disparity of the actual pixel. After calculating aggregation of absolute differences within square, 

optimization is done with the winner-take-all (WTA) strategy [11]. 

Disparity map depends on square window size because wide window size corresponds to a greater probability of all correct 

pixel disparity calculated from matched points, although the calculation gets slower [13]. 

B.  Sum of Squared Differences 

The SSD algorithm is similar to the previously described SAD algorithm but SSD algorithm involves higher computational 

complexity and numerous multiplication operations. Instead of computing the absolute value this SSD algorithm computes 

squares of the intensity differences as follows [11]: 
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(4) 

 

After calculating aggregation of square differences optimization is done with the winner-take-all (WTA) strategy [13]. 

C.  Normalized Cross Correlation 

Normalized Cross Correlation is complex then SAD and SSD algorithms. It involves numerous multiplication, division and 

square root operations [13]. 
 

 

(5) 

 

After calculating aggregation of Normalized Cross Correlation optimization is done with the winner-take-all (WTA) strategy 

[13]. 

Table I and Table II shows a SAD and SSD algorithm results of Cones and Tsukuba for window3, window5, window9.As 

shown in Table I and  Table II with change in the size of window disparity map also change. 

 

V. RESULTS OF SAD AND SSD ALGORITHM 

 

 
TABLE I 

SAD disparity map 

(a) Window 3 for Cones (b) Window 5 for Cones (c) Window 9 

for cones (d) Window 3 for Tsukuba (e) Window 5 for 

Tsukuba (f) Window 9 for Tsukuba 

 

TABLE II 

SSD disparity map 

(a)Window 3 for Cones (b) Window 5 for Cones (c) Window 9 

for cones (d) Window 3 for Tsukuba (e) Window 5 for 

Tsukuba (f) Window 9 for Tsukuba 
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