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ABSTRACT  

Three-dimensional (3D) point cloud reconstruction plays a pivotal role in numerous applications ranging from robotics to 

urban planning. This novel explores the integration of Semi-Global Block Matching (SGBM) and advanced filtering 

techniques to enhance the accuracy and efficiency of 3D point cloud reconstruction. The introductory chapters provide 

insights into the significance of accurate reconstruction and the limitations of existing methods. Following this, a detailed 

discussion on the SGBM algorithm and its principles is presented, elucidating its potential in the context of 3D reconstruction. 

Subsequently, advanced filtering techniques such as Gaussian and bilateral filtering are introduced, highlighting their role 

in noise reduction and outlier removal. The implementation and experimentation chapters detail the methodology and 

results of performance evaluation, demonstrating the effectiveness of the proposed techniques. Real-world applications and 

case studies further illustrate the practical implications of SGBM and advanced filtering in various domains. The discussion 

on challenges and future directions outlines avenues for further research and improvement, paving the way for enhanced 

3D point cloud reconstruction methodologies. Overall, this novel provides a comprehensive exploration of SGBM and 

advanced filtering techniques, offering valuable insights for researchers and practitioners in the field of computer vision and 

3D reconstruction. 
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