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4. Conclusion

In this study, a new feature selection and control limit tuning
algorithm is developed based on cross-validation for manufactur-
ing processes monitoring. With this algorithm, the best feature
subset and SPC limits can be automatically determined simul-
taneously. A real-world application to on-line monitoring of
ultrasonic metal welding demonstrates the effectiveness of the pro-
posed method.

The proposed algorithm is advantageous in the following several
aspects. Firstly, a new algorithm is developed for feature selec-
tion and SPC limits tuning based on ˛ and ˇ error rates obtained
via cross-validation. Therefore, the selected optimal features and
their corresponding control limits as well as the predicted mon-
itoring performance are all less sensitive to the training dataset.
Secondly, this method does not require a probability distribution
assumption on the candidate features, thus it is applicable to non-
normally distributed measurements. Finally, this algorithm can be
easily incorporated with other control charts, such as multivariate
Hotelling T2 control chart.
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