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      The 3D techniques today have a wide range of applications, especially in medical and 

art, it is one of the most promising technologies and important for the future especially in 

self-drive cars. The error in disparity map and highly computational cost and execution 

time are the major obstacles in the applications of stereo vision to extract 3D. Catadioptric 

stereo system has newly acquired an increasing importance in 3D. The two captured 

images can be easily obtained at the same time without the need of exact multi-camera 

synchronization and calibration. Additionally, catadioptric stereo vision system have 10 

Degree Of Freedom (DOF), while traditional stereo cameras have 16 DOF.  

      This thesis has worked to implement a complete system to find the 3D information of 

scene using the geometry of catadioptric stereo of  two planar mirrors and single camera to 

indicate the epipolar constraints and estimate the fundamental matrix from planar motion 

that used to specify the position and the relative orientation of virtual cameras created via 

mirrors to produce rectified images that facilitate matching process.  

      The proposed system enhances the previous works in three points. First point is the 

calibration process to obtain intrinsic parameters that define the relationship between 

world coordinates and camera coordinates; second point will ameliorate the system by 

increasing the speed of execution time of matching algorithm by using Sobel filter with 

vertical edge detection in about 18.3% of the required time to implement the same 
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algorithm without Sobel. Third point is the use of adaptive block size with vertical edge 

detection matching technique to find the disparity map. The remarkable improvement in 

this work can be pointed in two fields, the first field is the reduction in the execution time 

required to implement the disparity map using MATLAB (R2012a) technical 

programming language, as compared with the required time when using traditional stereo 

cameras by minimizing the calibration and  synchronization time or when compared with 

the classical catadioptric system, where the execution time of the proposed algorithm is 

about (1.3%) of the required time to execute classical catadioptric algorithm. The second 

field, (which is the mission result  of  using of this system), is the success in addressing a 

significant problem which is the error of disparity map during movement resulting from 

the difference in time to capture the same scene by two cameras. That's where the 

proposed system ensures the camera capture the same scene and be reflected in the mirrors 

at the time, even if the body is in motion and this increases the accuracy of disparity map 

in comparing with the traditional stereo  cameras.  
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