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Performance Assessment of MIMO System with Time-variant Disturbances
Based on MMTMYV Method

LIU Chun-Ping? WANG Xin? WANG Zhen-Leit

Abstract Performance assessment of industrial processes is related to industrial production safety and benefit. It is
widely acknowledged that most of the industry processes are time-varying and influenced by several disturbances. There
is no available method to assess the performance of the MIMO system with time-variant disturbances. A multi-model
mixing time-variant minimum variance (MMTMYV) method of MIMO is proposed in this paper to solve the problem.
First, a multivariable MMTMYV controller is obtained based on the properties of time-variant disturbances and the weights
gained by the action times of disturbances. Then each output variance of the MIMO system employing the multivariable
MMTMYV controller is derived and the average variance of all controlled variables is utilized as the benchmark to assess
the performance of the MIMO system with time-variant disturbances. Finally, the effectiveness of MMTMYV is verified in

the CPA of a cracking process and a distillation process.
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evaluation methods

UREVIRES fith 0~ 1000 ~ 1500 ~ 2000 ~ 0 ~
1000s 1500s 2000s 3000s 3000s
SMTMV(N;) y1 1.8835 4.5984 5.4762 2.0698 2.9996
y2 1.9087 4.5612 5.3730 2.0104 2.9640
SMTMV/(N,) y1 1.9384 4.5389 5.2773 1.9697 2.9391
y2 1.9394 4.5422 5.3075 1.9732 2.9463
SMTMV/(N;) y1  2.0357 4.6294 5.2678 1.9432 2.9749
y2 19774 4.5653 5.2921 1.9563 2.9538
MSTMV y1 1.8835 4.5389 5.2678 1.9432 2.9103
y2 1.9087 4.5422 5.2921 1.9563 2.9278
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y, 1.9087 4.5512 5.3141 1.9563 2.9335
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Y2 2.4394 54726 5.9782 2.1835 3.4455
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1000s 1500s 2000s 3000s 3000s
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SMTMV(Ns) 0.6551 0.6731  0.7355  0.7457 0.7018
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MMTMYV 0.6224 0.6684 0.7385 0.7457 0.6938
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Fig.5 The output of ethylene cracking furnace under the

effect of time-varying disturbances
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Table 3  Performance index of cracking furnace based on

different evaluation methods

GREWIRES 0~
1000s

1000 ~ 1500 ~ 2000 ~ 0 ~

1500s 2000s 3000s 3000s

SMTMV(N;) 0.9778 0.9931 0.9948 1.009 0.9943

SMTMV(N>)
SMTMV (Ns)
MSTMV

0.9858 0.9901 0.9889 0.9987 0.9909

0.9981 0.9950 0.9920 0.9962 0.9951

0.9778 0.9901 0.9889 0.9962 0.9888

MMTMV 0.9778 0.9910 0.9915 0.9962 0.9897
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Table 4  Performance index of cracking furnace based on

different evaluation methods

ST 0~ 1000~ 1500 ~ 2000 ~ 0 ~

1000s 1500s 2000s 3000s 3000s

SMTMV(N;) 0.9642 0.9806 0.9820 0.9975 0.9817
SMTMV(N2) 0.9721 0.9777 0.9762 0.9874 0.9784
SMTMV(N5) 0.9843 0.9825 0.9792 0.9848 0.9825
MSTMV 0.9642 09777 0.9762 0.9848 0.9763

MMTMYV 0.9642 0.9785 0.9788 0.9848 0.9771
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Fig.6 The diagram of rectifying tower process
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Table 5  Performance index of rectifying tower based on

different evaluation methods

VAL 0~ 1000 ~ 1500 ~ 2000 ~ 0 ~

1000s 1500s 2000s 3000s 3000s

SMTMV(N;) 0.9002 0.9196 0.9226 0.9372 0.9205
SMTMV(Nz) 0.9072 0.9168 0.9173 0.9269 0.9210
SMTMV(N3) 0.9190 0.9212 0.9200 0.9248 0.9173
MSTMV 0.9002 0.9168 0.9173 0.9248 0.9152
MMTMYV 0.9002 0.9176 0.9195 0.9248 0.9161
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