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Accurate recognition of work-pieces based on
Gauss-Newton image registration
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Abstract: To improve the recognition accuracy of a machine vision system for work-pieces, the Gauss-
Newton algorithm was employed to the intelligent robots machine vision and the vision's recoginition
accuracy was improved by sub pixel. Firstly, a rigid transformation model between template and tar-
get was built and the residual similarity between template and target image was established. Then So-
bel algorithm was used for folded operation of the images detected in the x direction and the y direc-
tion to get the directional diagram of the images. The Jacobian matrix of the images to be detected was
calculated using this directional diagram, as long as the transformation matrix was calculated using BI-
linear interpolation after image rigid transformation. Finally, the target location of sub pixel where
the residual similarity between template and directional diagram reach the minimum was detected using
Gauss-Newton algorithms, and the recoanition accuracy was in sub-pixel. Experimental results show
that the precision of work-piece recoanition is 0. 1 pixel, which satisfies the requirement of high accu-
racy recognition on work-pieces.
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Fig. 2 Bilinear interpolation
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Fig. 3 Experimental results of image registration
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