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Problem Statement

Utilize high-dimensional (HD) streaming data to perform
feedback control to improve the product quality

Challenge I: Local Structure

Local correlations within the system response

Local patterns within the spatial impact of location-
sensitive control variables

Challenge II: Limited Control Resources

Insufficient funds to implement full-scale system control
Lack of skilled manpower to execute the control actions

Extreme environmental conditions Ilimit the types of
control resources that can be employed

Objective Design an innovative tensor-based feedback
control framework tailored for local structured high-

dimensional streaming data under limited control

resources
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Local Structures in A and B
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HD Gaussian Product Kernel 2> A and B

A models the spatial local correlation between adjacent responses

* c: the highest level of the response autocorrelation
* o: the unit coverage of the response autocorrelation

B models the control impact of location-sensitive control variables

offline

online

» c: the location of control variable
* o: the unit control impact in the spatial domain

Methodology Framework
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Offline Estimation
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Binary Search Algorithm to determine « to satisfy ||X,|| = P.
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Numerical Studies

Table I: (2D Case) Relative Mean Square Deviation
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(2D Case) Entry-wise Control Performance

Table II: (Lithography Process)
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Contributions

» |ncorporate (i) spatial local correlation structure within response and (ii)
local patterns within the spatial impact of control variables into the
system modeling.

= Propose a dynamic control strategy to allocate limited control resources.




