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ABSTRACT
In this study, the micro-assembling task of the positioning system is discussed; an automatic micro-assembling system is built to
replace manual operations by three-axis micro-stepping positioning stage with the image recognition system. For the image
recognition system, the cross positioning mark and the circle outline is used to guide the micro-stepping stage to achieve assembling
tasks. In the visual-servo system designs, the positioning task is separated into two steps, which are the coarse positioning task and the
fine positioning task. For the coarse positioning task, the Sobel operator is used to find outline of positioning mark and then to
calculate center and radius by using the way of Least-Mean-Square Error Algorithm. For the fine positioning task, the Hough
transform is applied to find the straight line of the cross positioning mark. To increase the precision of the coarse positioning task by
the image recognition, the Neural Network system is studied to correct twisting image errors of the CCD camera. Finally, integrated
micro-stepping positioning stage and image recognition system achieve micro-assembling with image-servo system.
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