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Abstract: The concurrent projection to latent structures (CPLS) and conventional contribution plots are often used as
fault detection and diagnosis approaches for multivariate statistical process monitoring. Process monitoring usually requires
the timeliness of monitoring and the accuracy of diagnosis, but the complex calculation of CPLS and the diagnosis results
of conventional contribution plots are susceptible to the variables with large initial contributions, thereby their feedback
monitoring results may not be accurate. To solve the above problems, a concurrent modified-PLS (CMPLS) method and
a new relative contribution plots (NRC) method are proposed respectively. Originally, CMPLS projects the input and
output data to multiple subspaces related to the process or quality at the same time, and respectively constructs monitoring
indicators suitable for various fault alarms in the corresponding subspaces to monitor the process; then combined with
the proposed NRC to identify the faults. The proposed methods realize comprehensive monitoring of process faults while
avoiding too many iterative processes, and eliminates the influence of variables which larger initial contribution in process
variables to the detection index. Finally, numerical simulation and Tennessee Eastman process are used to verify the
efficiency of the proposed methods.
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