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Alignment control of non-transparent mold plates based
on bidirectional machine vision

LIU Chuan-yi', LUO Fu-yuan', LI Shu-ya’
(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,

Nanjing 210016, China; 2. Jiangsu Chengruida Optronics Co. , Lid. , Nanjing 211111, China)

Abstract: Aiming at the alignment problem of non-transparent template in microelectronic packaging, the optical design and alignment algo-
rithm were researched, and the bidirectional machine vision alignment system was proposed. The sizes of mold plates were extended by set-
ting up a transparent calibration plate parallel to mold plates to be aligned, and the upper and the lower mold plate were placed in different
position for photograph. The problem that the camera could not be installed in narrow space and the metal mold plates were not perspective
were overcome, which realized the indirect alignment, and an automatic alignment system was developed. Based on machine vision, the ima-
ges were acquired through bidirectional vision system and the edge images of mold plate were extracted by the image matching algorithm and
Canny operator respectively for the initial extraction and the second extraction at the sub-pixel level. Then the planimetric position error of
mold plate pair was calculated indirectly through coordinate transformation, and the error was used to drive XYR workbench for alignment
control. The experimental results show that the high precision automatic alignment of the non-transparent mold plates can be realized in prac-
tical operation environment.
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