A

Major Project 

On

RECONSTRUCTION OF 3D POINT
Submitted in Partial fulfillment of the requirement
for the award of the degree of
MASTER OF ENGINEERING

(Electronics and Communication)

Submitted by

RAJAN JAIN
(University Roll No. 10279)
(College Roll No. 12/EC/06)

Under the Guidance of

Mrs. S.INDU
(Sr. Lecturer)

Department of Electronics and Communication

[image: image1.png]



DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING

DELHI COLLEGE OF ENGINEERING

BAWANA ROAD, DELHI -110042

(UNIVERSITY OF DELHI)
2006-2008
CERTIFICATE



This is certified that the major project report entitled “Reconstruction Of 3D Point” is the work of Rajan Jain University Roll No. 10279, a student of Delhi College of Engineering. This work was completed under my direct supervision and guidance and forms a part of the Master of Engineering (Electronics and Communication) course and curriculum. He has completed his work with utmost sincerity and diligence.

The work embodied in this major project has not been submitted for the award of any other degree to the best of my knowledge.


P.R. CHADDHA



S. INDU
Assistant Prof.



Sr. Lecturer
Head of Dept.




Project Guide

Dept. of Electronics and Communication
Dept. of Electronics and Communication
Delhi College of Engineering, Delhi
Delhi College of Engineering, Delhi
ACKNOWLEDGEMENT



It is a great pleasure to have the opportunity to extent my heartfelt gratitude to everybody who helped me throughout the course of this project.
First and foremost, I would like to thank my supervisor, Mrs. S. Indu, for her support and encouragement for the past two years. I am greatly indebted to her for the many occasions in which she has gone out of her way to assist me in the timely completion of this dissertation. She has been an ongoing inspiration for me not only in terms of academic endeavors, but her charismatic personality has also made my studies a much more interesting and rewarding experience.
I would also like to take the opportunity to present my sincere regards to our Head Of Department Shri  P.R. Chaddha for his support and encouragement.
Many other people have contributed to the completion of this dissertation in much more  intangible ways. Special thanks go to my classmate, Mrs. Mansi Jhamb, who has provided me the calibration matrix of the camera.

I owe the most to my family for their love and support, who has given me many laughable moments and taught me how to be curious once again. Finally, I thank God for delivering me through many difficult times and giving me countless blessings.

I am also thankful to my friends for their unconditional support and motivation during this work. 

Rajan Jain

College Roll no 12/E&C/06

University Roll no. 10279
M.E. (Electronics and Communication)

Deptt. of Electronics and Communication 

Delhi College of Engineering, Delhi-42
ABSTRACT

Retrieving 3D information from 2D images taken from different viewpoints has always been an area of great interest for the computer vision community. In this dissertation, I present a robust 3D reconstruction algorithm using Direct Linear Transformation (DLT) Method and using Triangulation Method. To extract precise 3D information from imagery, a calibration procedure must be performed. In DLT Method, two images are taken from two cameras but the available information of the cameras is not taken into account. A few control points on each image are taken and then calibration is done for both the cameras. Then the 3D points, present in both the images, are  reconstructed using this calibration results. Then the calibration error from calibration results and reconstruction error from the original and reconstructed points is computed. Finally, the accuracy of DLT Method is discussed. 

Using Triangulation Method, a 3D point is reconstructed, if the position of this 3D point is taken in two images from cameras with known intrinsic and extrinsic parameters. This process requires the intersection of two known rays in space. On comparison of both these methods, it was found that the result of DLT method is more accurate than Triangulation Method. But it is computationally more complex as calibration is also performed in it internally using 6 control points. Moreover, the accuracy of result of Triangulation Method can be improved if the camera intrinsic and extrinsic parameters are measured accurately. On the other hand, DLT Method is preferable when the camera parameters are not known beforehand. 
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