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Design of vision detection algorithm and system for BGA welding balls
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Abstract: A vision inspection system was proposed for realizing automated detection of Ball Grating
Array (BGA) solder balls. An algorithm for solder ball feature extraction, defect recognition, and
classification based on the Gaussian mixture model was developed. The recognition and classification
algorithm analyzed weld ball defects according to the shape and size characteristics of the welding ball,
and the identification algorithm analyzed typical defects by considering excessive solder, solder
deficiency, and burr defects as example cases. The two-dimensional feature space was constructed by
considering characteristic parameters such as the standard of solder ball’s shape and feature area as
evaluation criteria. Based on the linear combination of two-dimensional feature space, a classifier
incorporating the Gaussian mixture model was designed. A sample dataset was employed for training
the classifier, and the proposed model was thereby modified according to the obtained training results
and production practices. The proposed classifier was evaluated by constructing a test dataset. The
obtained experimental results show that the accuracy of the solder ball defect detection algorithm is
97.06% , the leak detection rate is zero, and the detection reliability is 100%. Hence, the proposed
model can meet the requirements of recognition accuracy, stability, and reliability needed for realizing

an automated visual inspection system.
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Fig. 1 Block diagram of machine vision detecting system
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Fig. 4 Basic flowchart of solder ball classification
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Tab.1 Result of solder ball detection experiment
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