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Abstract

A genera epipolar line constraint equation for binocular stereo vision isfirst established, inwhich theintrinsic
parameters and external structural parameters of two cameras with respect to a reference cooridinate system are
included.To overcome the drawbacks of rectangular window, acircular window sliding on epipolar lineis used to complete
the point correspondences between pairs of points from the left and the right images, and the stereo vision measurements
for the cross circular pipes (workpieces) are carried out using the Hu moment invariants and the image intensity
correlation coefficients which are computed based on the rectification technique of major axis orientation.Experimental
results show that the similarity measures of the image intensity correlation and Hu moment invariantsin circular windows
are better than in rectangular windows, and the workpiece surface is reconstructed using its acquired three-dimensional
cooridinates with less errors compared with its actual sizes, which demonstrates that the circul ar-window-based point
correspondence on an epipolar line proposed in the paper is effective to stereovision-based measurement.
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