
Abstract 

         In this work, the implementation of 3D reconstruction of stereo camera 

vision for real-time object recognition using Raspberry Pi 4 Model B has been 

accomplished.  

         Two Logitech C270 cameras have been used. The cameras have CMOS-

colored sensors with such a resolution of 720 pixels and 30fps, and their 

principal optical axes are parallel to each other. Two cameras are mounted 

horizontally next to each other and the distance between the two cameras has 

been set to (15) cm. 

        Processing of five stages has been used: The calibration technique is used 

to eliminate radial and tangential distortions caused by camera lens 

limitations; this is done by determining webcams' intrinsic and extrinsic 

parameters with an accuracy of  RMS for the right camera becomes (0.0484) 

and the left camera (0.0583). The semi-global block matching (SGBM) 

algorithm has been deployed to calculate the estimated disparity map. By 

forcing the similarity disparity on neighboring blocks, this matching is 

accomplished and produces a perfect and accurate disparity estimate. In 

additional constraint SIFT algorithm has been also used to enhance the 

accuracy of matching results. 

         The second stage a regression formula has been calculated by measuring 

the disparity values experimentally at various points. The RMSE is found to 

be (0.002703). Besides, the SSE is evaluated in order to determine 

performance. The SSE value is brought into (0.0003726) and the R-square is 

1 which leads to an efficiency of performance. 



       MobileNet deep learning pre-trained model for SSD has been provided. 

This approach is used for real-time detection and webcam is fed to detect the 

object in a video stream. To construct an object detection module, 

a combination of a CAFFE besides MobileNet and SSD frameworks has been 

used to create a quick and efficient deep learning-based object detection 

approach. Different objects have been detected such as a bird, a bicycle, a 

bottle, and other objects with a confidence level between  (97.64%) and 

(100%). 

          The final stage are concluded by creating 3D point clouds StereoPair 

interacts with chosen BlockMatcher and returns a PointCloud. The 

coordinates of the points produced by the block matching algorithm are stored 

in PointCloud, along with the colors recorded in the image at that location.  

         

              

  




