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Factor analysis and its application to process monitoring

ZHAOQO Zhonggai, LIU Fei
(Institute of Automation, Southern Yangtze University . Wuxi 214122, Jiangsu, China)

Abstract: Principal component analysis (PCA) has already been widely applied to process monitoring.
However, PCA model is only a special case of probabilistic principal component analysis (PPCA) model
and the latter itself is a special case of factor analysis (FA) model. Compared with PCA and PPCA
models, FA model has less restriction and can do better to reveal essential features of the data. A FA
model was built by the expectation maximum (EM) algorithm, and was introduced into industrial process
monitoring. Monitoring indices based on FA were proposed to monitor the process factors space and
residual space, respectively. A method was presented to select the number of factors by means of the
property that the explanation ratio for the process information was convergent with the increasing number
of factors. A contrastive study with PCA and PPCA was carried out in the Tennessee Eastman (TE)
process, which showed the FA-based method’ s superiority either in missed detection rate or in the

sensitivity for fault.
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