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Using Stereo Vision to Provide a Vision-Based Augmented Reality

System

R. Ghorbanil, H. Abrishami Moghaddam2
! Department of Electrical Engineering, K. N. Toosi University
? Department of Electrical Engineering, K. N. Toosi University

Abstract: There are two main challenges in designing an AR system for being used in medical application,
firstly the robustness of the recognition (real time), and, secondly, the precision of the measurement. The
robustness of the recognition depends on the detection algorithm and the design of the pattern placed on the
surgical positions. The precision of the measurement was addressed by a very accurate detection algorithm and
high precision custom calibration of the camera.

We are developing a vision-based AR system which uses a stereo camera in order to obtain depth
information. In this system, we use circular passive markers with radius r=1.5 cm which need no external energy
source. The precision of the measurement has been estimated about 0.685 mm rms across a field of view up to 94
cm in depth. Moreover, portions of the marker region hidden by smudges or occlusions are disregarded, with no
significant impact on accuracy.

Key Words: Augmented Reality, Registration, Model-View Matrix, Stereo Camera, Active and Passive
Markers.
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