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Abstract — The fierce competition in the polymer film and sheet market requires the industry to satisfy much higher product
quality specifications. This paper proposes a monitoring and diagnosis method based on multivariate statistical techniques
which help us reduce the amount of off-spec product. The method has been applied to an industrial web forming plant and has
proven that process faults such as the leak of polymer fluid can be early detected before it is developed into the groduction o

bad quality product.
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Fig. 1. Diagram of PET film process.
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Fig. 2. Geometric interpretation of principal component analysis.
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GPE : contribution to the SPE for process variable [j]
ch2 : contribution to the ¥ statistic for process variable [j]

E : residual matrix for [X]

g : residual of the data of process variable [j]

(=) : kth residual vector for [X]

F.(a, n-a) : F-distribution with a and n-a degrees of freedom in level of
significance §]

i : index for events

j : index for process variables
m : number of variables
n : number of samples

. loading matrix for [X]
Py : kth loading vector for [X]
S : covariance matrix of [T]
SPE : squared prediction error
T : score matrix for [X]
T? : Hotelling’s T statistic
t : kth score vector for [X]
\% : covariance matrix of [E]
X . process data set
Xi : obtained data
X; . column vector [i]
X : jth element of [x]
X; : part of the element predicted by the model
Z, . standardized normal variable with ¢)-confidence limit
Jz2lo|A 2&t
a : level of significance
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