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Parameter prediction of multi-effect evaporation process
combining GM(1,1) with LSSVM
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Abstract ; A parameter prediction method was proposed for solving the time-series prediction problem on the param-
eters of the multi-effect evaporation process with high noise and non-stationary, combining GM (1, 1) and least
squares support vector machines (LSSVM) based on the wavelet transform model. Firstly, the Mallat algorithm was
used to decompose and reconstruct the time series of parameters, in order to separate low frequency and high-frequency
sequence. Next, the GM (1, 1) model was designed by using a low frequency and high-frequency information sequence
based on the LSSVM. Finally, a result of the prediction on all models was analyzed to determine the final prediction re-
sults. Production data of a multi-effect evaporation process in alumina production were tested in the experiment; and the
results show the prediction algorithm is feasible and superior to a single GM (1, 1). The test demonstrated the LSSVM
method had a good generalization performance and powerful robustness; and could be used for operation of an optimal e-
vaporation process in the alumina production.
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Fig.1 Prediction model block diagram
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Fig.2 Flow diagram of evaporation process
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Fig.3 Simulation results of the GM(1,1) model
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Fig.4 Simulation results of the LSSVM model
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Fig.5 Simulation results of the GM(1,1)-LSSVM model
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