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Abstract: 
In modern manufacturing processes, large quantities of multivariate data are routinely 
available through automated measurement and sensing. The data generally contain a great 
deal of buried diagnostic information that can aid in identifying and eliminating major root 
causes of manufacturing variation. Traditional statistical process control tools, which were 
designed for situations in which data are much less abundant, do not take full advantage 
of in-process measurement. In this talk I will discuss an approach that is much better 
suited for this scenario. Each major variation source is assumed to leave a pattern in the 
data. Given a sample of multivariate measurement data, the approach involves blindly 
identifying the number of patterns that are present and the spatial and temporal nature of 
each pattern. Here, "blind" refers to the fact that no prior knowledge of the variation 
sources or their patterns is assumed. The blindly identified patterns can be graphically 
illustrated to help process operators and engineers visualize the nature of the patterns and 
identify and eliminate their root causes. The approach borrows from blind source 
separation concepts that were originally developed in the sensor-array (e.g., radar) signal 
processing arena. The talk will cover basic blind separation principles and extensions that 
make it an effective and versatile tool for manufacturing variation reduction. 
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