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Abstract: In this study, a 3-axis camera system design is proposed for application to an existing 2-axis surveillance robot. A
camera-image-based target-tracking algorithm for this robot has also been proposed. The algorithm has been validated using a
virtual simulation. In the algorithm, the heading direction vector of the camera system in the mobile surveillance robot is
obtained by the position error between the center of the view finder and the center of the object in the camera image. By using
the heading direction vector of the camera system, the desired pan and tilt angles for target-tracking and the desired roll angle
for the stabilization of the camera image are obtained through inverse kinematics. The algorithm has been validated using a
virtual simulation model based on MATLAB and ADAMS by checking the corresponding movement of the robot to the
target motion and the virtual image error of the view finder.
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