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Soft-sensor of element component content based on multiple models for

the rare earth cascade extraction process
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(Research Center of Automation, Northeastern University, Shenyang Liaoning 110004, China)

Abstract: To solve the on-line measurement problem for the rare earth cascade extraction process, a multiple models
based on soft-sensor is proposed in this paper. Local linear models are obtained around multiple operating points, based
on the material balance equations. By introducing the subtraction clustering algorithm, the sample data are classified and
the local model parameters are identified off-line using the corresponding data set. At every instant the optimal model is
chosen by a suitably defined performance index, and then the parameter of the local model is updated. The soft-sensor is
conducted on a certain Ce/Pr extraction production line of La,Ce,Pr,Nd tetra-component system. By comparing with the
measured data, the simulation results show the effectiveness and veracity of the soft-sensor.
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2 I FEERE (Process modeling)

2.1 JEEBLk A (Local linear model)
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2.2  ZHHFiH(Parameter identification)
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3 % B A & B(Process modeling based on
multiple models)
3.1 FREM 2 BRI HGIR (Description of the process
by multiple models)
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3.3 BRI P (Multiple models switching)
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4 {Ji E(Simulation)
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Fig. 1 Frame of the modeling method based on

multiple local models
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Table 1 MAXE and RMSE at time delay d
d 0 T 2T 3T 4T
MAXE 12.756 10.115 11.601 13.608 13.475
RMSE 3.549 3.170 3.506 3.404 3.516
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Fig. 2 Comparison of multiple models based soft-sensor
with of the real process
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Fig. 3 Switching curves of multiple models
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