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Real -Time Visual Tracking Using PSD Sensors and Extended
Trapezoidal Motion Planning

IIRZ SN 7 M e
(Soo-Hyuk Nam - Se-Young Oh)

Abstract — In this research, a real-time visual tracking system for an industrial robot has been implemented using PSD
(Position Sensitive Detector) cameras, neural networks, and an extended trapezoidal motion planning method. The PSD camera
is a very fast visual sensor suitable for real-time monitoring and control. It directly transforms the light projection onto its
sensor plane into appropriate image sensor coordinates. A neural network, after learning, transforms the PSD sensor readings
into a 3D target position, which is then input to an extended trapezoidal motion planning algorithm that implements on-line
path update in response to the real~time sensor information from the target. The extended trapezoidal motion planning
algorithm allows the robot to track the target with the effective velocity profile. Experiments indicate that a FARA Al-U
6-DOF industrial robot can track a moving target with speeds up to 1 m/sec and with an oscillation frequency up to 5 Hz.
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Table 1 PSD camera accuracy
(a) when fluorescent background light does not
exist
(b) when fluorescent background light exist

1X;-Xol{mm) [my~mel (Voit) lmi-mel/mzx( o, 0 3)1
1 0.0285 1.4767 {
2 0.0594 3.0777
(a)
Xl | Il (Vo) | Im-mal/mzx(os, o) |
1 0.0345 1.1993
2 00571 1.9879
3 0.0863 3.0021
b)
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