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Abstract: 
Stereo vision is the process of extracting 3D information from multiple 2D views of a scene. The 3D information can be 
obtained from a pair of images, also known 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. Stereo images are rectified to simplify matching, so that a corresponding point in one image can be found in 
the same row in the other image. This reduces the 2D stereo correspondence problem to a 1D problem. Stereo image 
rectification is achieved by determining a set of matched interest points, estimating the fundamental matrix, and then 
deriving two projective transformations. 
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1. INTRODUCTION 
Approaches to the correspondence problem can be 
broadly classified into two categories: the intensity-based 
matching and the feature-based matching techniques. In 
the first category, the matching process is applied directly 
to the intensity profiles of the two images, while in the 
second, features are first extracted from the images and 
the matching process is applied to the features. 
2. Intensity-based stereo matching 
As shown in the previous section, the epipolar lines 
coincide with the horizontal scan lines if the cameras are 
parallel, the corresponding points in both images must 
therefore lie on the same horizontal scan line. Such 

stereo configurations reduce the search for 
correspondences from two-dimensions (the entire image) 
to one-dimension. In fact, a close look at the intensity 
profiles from the corresponding row of the image pair 
reveals that the two intensity profiles differ only by a 
horizontal shift and a local foreshortening. Fig. depict the 
images taken with a camera that undergoes a 
displacement in the horizontal direction, the image pair 
therefore corresponds to a parallel camera set up. Two 
black lines are marked at rows 80 and 230 in both images. 
Fig. show the intensity profiles of row 80 and row 230 of 
the two images. 

 

 

                                
Figure 1: A comparison of the intensity profiles of two images from a parallel stereo configuration. The image pair shown above is retrieved via 

ftp from the Calibrated Imaging Laboratory of CMU. 

http://www.ijetcr.org/
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3. Applications 
• 3D Facial Recognition  
• Military/Law Enforcement  
• Industrial/Professional 
• Consumer Applications 
• Robotics 
• Medical  

4. Algorithm 
The Proposed Growing Algorithm  
Require:  

Rectified images Il, Ir, initial correspondence seedsS, image similarity threshold τ, and margin µ. Compute image 
similarity for all seeds s∈S. 

Initialize matching table T := ∅, and auxiliary arrays Cbest(: , :) :=−∞, C0best(: , :) :=−∞. 
repeat 

Draw the seed s = (x,x0,y) ∈ S of the best image similarity simil(s). 
For each of the four best neighbors qi = (u,u0,v) = argmax t∈Ni(s) simil(t), i ∈{1,2,3,4} do 2.6: c :=simil (qi). 

if c ≥ τ and qi /∈T and c + µ ≥minCbest(u,v), C0best(u0,v) then 
Update the matching tableT :=T ∪{qi}, 

the seed queueS :=S∪{qi}, 
and the best image similarities Cbest(u,v):=maxc, Cbest(u,v) , C0best(u0,v):=maxc, C0best(u0,v) . 

end if 
endf or 

until S is empty. 
return table T with traced-out disparity components. 

 
5. Methodology 
1. Using Stereo vision technology the distance between the objects will be calculated effectively. 
2. The disparity between the two object is calculated using 3D vision. 
3. In this method the computation speed is calculated. 
4. This method can cope with much more difficult cases like repetitive patterns, complex scene, etc. 
5. This algorithm is proposed to visits small fraction of disparity space in order to find the disparity map. 
6. This method can be easily adapted for multi-image matching. 
7. Accurate matching on 2-megapixel images of complex scenes is routinely obtained in a few seconds with minimal 
seed without limiting the disparity search range. 

 
Figure 2: 
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6. Related works using stereo matching 

View Interpolation 

Given two images with correspondences, 

morph (warp and cross-dissolve) between them 

[Chen & Williams, SIGGRAPH’93] input     

depth image novel view 

 

 

View Morphing 

Morph between pair of images using epipolar 

geometry [Seitz & Dyer, SIGGRAPH’96] 

 

Video view interpolation 

  

 

 

 

 

 

The LittleDog robot, designed and built by 

Boston Dynamics, Inc. 

 

 

 

 

Figure 3: 
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7. LittleDog robot equipped with a Tyzx DeepSea stereo camera.   

 

 

 

Figure 4: 

8. Terrain Modeling  

                 

 

         

Figure 5: 
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9. Recent Works  
1. 3D VuCAM™ Digital Binoculars - 3D Facial Recognition  
Stereo Vision Imaging, has recently successfully completed their second military contract in 2009 developing advanced 
state-of-the-art 3D and 2D facial recognition algorithms for stand-off detection addressing military reconnaissance 
missions and requirements.  
 
Custom FPGA-based stereo camera (under development)  

• Real-time depth maps 

• Xilinx Spartan 6 FPGA 

• USB 2.0/3.0 and Gigabit Ethernet  

 

 

Stereo matching process is a very difficult search procedure. In order to minimum false matches, some matching 

constraints must be imposed. Below is a list of the commonly used constraints. 

• Similarity (or compatibility Grimson, 1981). For the intensity-based approach, the matching pixels must have similar 
intensity values (i.e. differ lower than a specified threshold) or the matching windows must be highly correlated. For the 
feature-based approach, the matching features must have similar attribute values. 
• Uniqueness Marr and Poggio, 1979. Almost always, a given pixel or feature from one image can match no more than 
one pixel or feature from the other image. 
As noted earlier, the uniqueness constraint may not be applicable to the line segment-based approach. This constraint 
can also fail if transparent objects are present in the scene. Furthermore, given a pixel or feature m in one image, its 
``corresponding'' pixel or feature may be occluded in the other image. In this case, no match should be assigned to m. 
• Continuity Marr and Poggio, 1979. The cohesiveness of matters suggests that the disparity of the matches should 
vary smoothly almost everywhere over the image. 
This constraint fails at discontinuities of depth, for depth discontinuities cause an abrupt change in disparity. 
• Ordering Baker and Binford, 1981. If  and  and if m is to the left of n then m' should also be to 
the left of n' and vice versa. That is, the ordering of features is preserved across images. 
The ordering constraint fails at regions known as the forbidden zone (Fig.).  
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Figure 2: The ordering constraint fails if a given 3-D point (N here) falls onto the forbidden zone of another 3-D point (M). In the left image (

), m is to the right ofn, but in the right image ( ), this ordering is reversed. 
 
10. Conclusion 
In many respects feature based algorithms are 
established as the most robust way to implement stereo 
vision algorithms for the class of problems defined above 
as being industrial stereo problems. The advantages 
offered by using features are that feature based 
representations contain desirable statistical properties 
and provide algorithmic flexibility to the programmer. 
The flexibility being that algorithmic constraints can be 
applied explicitly to the data structures rather than 
implicitly as with area based correlation techniques. In 
particular the use of edge-string based representations 
leads to algorithms which are as locally accurate as the 
precision to which the edges can be extracted. 
Determination of three dimensional data from images is 
of central importance in the field of machine vision. One 
of the most direct way of achieving this from image data 
is stereo vision. Stereo vision has a wide range of 
potential application areas including; three dimensional 
map building data visualization and robot pick and place. 
A variety of constraints may be used to guide the 
correspondence solution depending upon the properties 
of the data. This is reflected in the broad range of 
algorithms that have been developed. For example, if 
camera calibration is available epi-polar constraints can 
be used. The absence of transparent objects allows the 
use of disparity gradient limits. The absence of occlusion 
can permit strong surface smoothness constraints. If the 
images are generated under constrained lighting 
conditions the images may display photo-metric 
properties allowing direct pixel matching. All of these 
factors can have a strong influence on the quantity and 

reliability of data recovered by an algorithm. 
Consequently, it is not fair to expect any one algorithm to 
be capable of making the best of an arbitrary set of data. 
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