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Process operating performance assessment based on stacked
supervised denoising auto-encoders
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Abstract: In view of the nonlinear industrial data disturbed by strong noise, a novel operating performance assessment method based on
the stacked supervised denoising auto-encoders ( SSDAE) is proposed for complex industrial process. Firstly, a supervised denoising
auto-encoder (SDAE) model is formulated, in which the performance grade labels are introduced to train the model. In this way, the
SDAE can learn the characteristics closely related to the process operating performance and has strong ability to distinguish performance
grades. Secondly, the SSDAE model is established by the stacking multiple SDAE model layer by layer and used to extract deep features
which are closely related to the operating performance from the process data. Then, the deep features are used as the inputs of the
SoftMax classifier. And the operating performance assessment model is achieved. Finally, the proposed method is applied to the
hydrometallurgical process. Simulation results show that the assessment accuracy of SSDAE is up to 95% after the data are damaged by
randomly setting zero in the proportion of 30% , which is obviously superior to other compared methods. Hence, the good performance
and feasibility of the proposed method are verified under the condition of strong noise interference.
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Table 1 Process variables of operating performance

assessment for hydrometallurgical process
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Table 4 Precision of online assessment results

H iz L
ik A
R

T-PLS 0. 89 0. 81 0.74 0.95 0.76 0.83

SAE 0.96 0.97 0.97 1. 00 0.81 0.91

SDAE 1.00 0.99 0.99 1. 00 0.84 0.93

SSDAE 1. 00 0.97 0.97 1.00 0.89 0.95
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Table 5 Recall of online assessment results

H 5 A
% M R Kk T
T-PLS 0. 65 0.72 0.95 0.76 0.79 0.77

Ttk

SAE 0.76 0.93 0. 96 0.83 0.99 0. 89

SDAE 0.77 0.99 1. 00 0.85 1.00 0.91

SSDAE 0. 84 0.97 1.00 0.91 0.99 0.94
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Table 6 Recall of online assessment results

F1{H
WIRES TASF- 2
% — =8 AL e

T-PLS 0.74 0. 66 0. 84 0. 85 0.71 0.77

SAE 0.85 0. 81 0. 96 0.91 0. 89 0. 89
SDAE 0.87 0. 86 0.99 0.92 0.91 0.91
SSDAE 0.91 0. 89 0.98 0.95 0.94 0.94
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