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(An Implementation of 2D/3D Complex Optical System and its
Algorithm for High Speed, Precision Solder Paste Vision Inspection)
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Abstract

A 2D/3D complex optical system and its vision inspection algorithm is proposed and implemented as a single probe
system for high speed, precise vision inspection of the solder pastes. One pass run length labeling algorithm is proposed,
instead of the conventional two pass labeling algorithm, for fast extraction of the 2D shape of the solder paste image from
the recent line-scan camera as well as the conventional area-scan camera, and the optical probe path generation is also
proposed for the efficient 2D/3D inspection. The Moire interferometry-based phase shift algorithm and its optical system
implementation is introduced, instead of the conventional laser slit-beam method, for the high precision 3D vision
inspection. All of the time-critical algorithms are MMX SIMD parallel-coded for further speedup. The proposed system is
implemented for simultaneous 2D/3D inspection of 10mmx10mm FOV with resolutions of 10 pm for both x, y axis and 1 2
m for z axis. Experiments conducted on several PCBs show that the 2D/3D inspection of an FOV, excluding an image
capturing, results in high speed of about 0.011sec/0.015sec, respectively, after image capturing, with *1tm height accuracy.
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Fig. 1. Optical system for extracting the 2D shape of the
solder paste.
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