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SILA SORNSUWIJITRA : HUMAN-LIKE CONTROL FOR PAN-TILT-
VERGE HEAD SYSTEM. THESIS ADVISOR : ASST. PROF. ARTHIT

SRIKAEW, Ph.D. 95 PP. ISBN 974-533-560-6

PAN-TILT-VERGE HEAD/ARTIFICIAL NEURAL NETWORK/MACHINE
LEARNING/SELF-ORGANIZING MAP NETWORK/DYNAMIC JACOBIAN

ESTIMATION/VISUAL FEEDBACK CONTROL

In stereo active vision field of study, most systems require an ability to move
cameras to track moving objects. Like any human vision, this is for expanding the
coverage of vision system. Besides the eyes movement, the body movements also
allow greater field of view e.g. turning left and right or tilting up and down by the
neck or the torso. By having such capability to move the eyes, the vision system can
obtain more information of objects of interest. Typically, these are position and
velocity for further manipulating or processing.

This thesis presents design and development of Pan-Tilt-Verge (PTV) vision
system for a robot head. The main objective is to achieve two of human-like eye
movement behaviors i.e. saccade and smooth pursuit. The PTV head consists of two
color CCD cameras used as robot’s eyes. These two cameras are mounted on a 4
degree-of-freedom head. These are one degree for pan angle (left/right), one degree of
tilt angle (up/down) and two degree for verge angle (left/right for each eye). Each
degree is actuated by a DC-servo motor which is directly driven from a controller
using visual feedback. By using the proposed unsupervised learning scheme, a

dynamic Jacobian estimation can be obtained from a self-organizing map artificial



neural network and then used to control all motors. The results show that performance
and speed of learning process are desirable. Also, the proposed system shows that
both saccadic and smooth-pursuit behaviors are obviously obtained. Moreover, the
system can eventually perform tracking without using any knowledge of robot head
structure. Thus, any mathematical model of the head and hardware calibration are not

required. The system can then conveniently be implemented.
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