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This work is the development of a 3D particle tracking system using stereo vision. Two high speed cameras, with 30 Hz frame rate, are
mounted on a 2-DOF robot arm. Each axis of the robot arm is actuated by a DC servo motor. The stereo vision system developed is similar to the
human vision system. From camera parameters and visual image data, the 3-D coordinate of a target particle can be obtained and converted to be the
feedback control parameters of the robot arm for tracking the moving target. This thesis covers the stereo vision theory, image processing, camera
model, and calibration technique for a single camera and a two-camera system. The total calibration, including both the robot arm and cameras, is also
included. Using non-linear optimization technique to minimize the total error in 2D and 3D, the suitable camera parameters can be obtained.

The maximum error in 3D, obtained from the calibration of the two-camera only, is approximate 0.24 mm. for approximating 1 meter
measuring distance. This is suitable for 3D scanning application. For the total system calibration, two-camera mounting on a robot arm, the maximum
error is approximately 0.53 mm. The maximum error of both cases, 2D and 3D, are approximately, within the same accuracy, which is about 1 mm.

The maximum frequency for tracking is limited to 10 Hz.
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cAd +5A,7d P - 2sA,cA,d d, = AZ (58)
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