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The goal of this project is to provide a personal assistant robotic system with visual
functions by using computer vision techniques. This project is an extension of the previous
3-year project “Research and Development of Computer Vision System of Home Robot”
wherein we developed several key techniques for the main functions of the robot vision system
including: 1. the extraction, matching, and tracking of image feature points; and 2. the
reconstruction of 3D scenes. In the proposed project, we investigate key functions for a robot
working more closely to human. In particular, we conduct a vision-based intelligent pointer
system as a practical application.

Most of recent studies on pointer systems calculate the pointing direction and position by
analyzing the images of hand gestures, which is not very accurate. In this research, we carry out
the 3D reconstruction of the feature points in the scene and calculate the fundamental matrix.
The obtained fundamental matrix is kept and then used to perform the reconstruction of the
pointer. The advantages of this method include efficient computation and accurate reconstruction
results. In the experiments, the accuracy of our 3D scene reconstruction and the obtained target
positions using different pointers, fundamental matrices, image resolutions, and pointing
directions are analyzed. Several future research directions that can improve the developed

pointer system are also listed in this report.
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