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Nonlinear statistical process monitoring and fault diagnosis
based on kernel Fisher discriminant analysis

ZHAO Xu, YAN Weiwu, SHAO Huihe
(Department o f Automation , Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract; The data collected from the chemical process reflect the process change and the state of the
system, and the data-driven statistical method can efficiently monitor the process. However, for some
complicated cases in industrial chemical and biological processes, the conventional linear statistical
methods have poor ability of monitoring those processes, because the correlation between the process
variables show particularly nonlinear characteristics. In this paper, a nonlinear statistical process
monitoring and fault diagnosis method based on kernel Fisher discriminant analysis ( KFDA) was
proposed. The basic idea of KFDA is to first map the original space into a high dimension feature space via
nonlinear mapping and then extract the optimal Fisher feature vector and discriminant vector to achieve
process monitoring and fault diagnosis. The proposed method can effectively capture the nonlinear
relationship in process variables. It was evaluated by the application to the fluid catalytic cracking unit

(FCCU) model and its effectiveness was demonstrated.
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Schematic diagram of fluid catalytic cracking unit
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Table 1 Process disturbances for FCCU

Case No. Disturbance

10% loss of combustion air blower capacity

5% degradation in the flow of regenerated catalyst

10 % decrease in the heat exchanger coefficient of the furnace
5% increase in the coke factor of the feed

10% increase in fresh feed

5% decrease in lift air blower speed

5% increase in friction coefficient of regenerated catalyst
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negative bias of reactor pressure sensor
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