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Intelligent Forecasting Method of Caustic Concentration in Alumina Production Process

Based on End-edge-cloud Coordination

GAO Su-Ting' CHAI Tian-You"?

Abstract Caustic concentration is an important operating indicator in alumina production process. Due to fre-
quent fluctuations in terms of the temperature and concentration of caustic solution, the precision of current con-
centration meters can not be guaranteed. High precision caustic concentration can only be obtained through manu-
al assay. However, the severe lag of assay results will lead to the failure of automatic control of caustic concentra-
tion, which affects the quality of alumina products. In this paper, the dynamic characteristics of caustic concentra-
tion are analysed, and a caustic concentration forecasting model described by a linear model and an unknown non-
linear dynamic system is established. Then a novel intelligent forecasting method for caustic concentration of alu-
mina production process based on end-edge-cloud cooperation is established by incorporating parameter identifica-
tion with adaptive deep learning. The application verification of the proposed method is performed on actual pro-
duction data from an alumina manufacturer. The results show that the proposed intelligent forecasting method is
able to forecast caustic concentration accurately in real time, providing conditions for achieving the closed-loop op-
timal control of caustic concentration.

Key words Caustic concentration, unknown nonlinear dynamic system, end-edge-cloud, adaptive deep learning,
long-short term memory (LSTM)
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Fig.7 Experimental results of caustic concentration
forecasting method
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Table 4  Accuracy index of forecasting method for
caustic concentration
Tk RMSE MAE TPR (%) TNR (%)
WA R 6.87 6.38 55.17 63.64
LR TR AR Y 1.14 0.82 76.04 92.86
TELR TR AR Y 0.94 0.67 84.38 93.85
ESIRFS 0.89 0.58 88.54 94.05

Table 3  Forecasting result for caustic concentration
T3 RMSE MAE
AICTT 0.89 0.58
LA 2.76 2.21
TR SRR 1.21 0.97

AP B B TIARORE B R AR A e T RO
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MFE 4 BT CLE H ) 3R BE R A R A 4B 5 7
PEBR IR BE A0 360 2 1] ¥ RMSE 4 6.87, MAE N
6.38, TPR N 55.17%, TNR N 63.64%, A4 H
(1) P A 5 2 6 TR 7 2 ) PO A 5 7 P ik S5
L5368 2 181/ RMSE 4 0.89, MAE A4 0.58, TPR
N 88.54%, TNR. A 94.05%, 5k FER AL EAH L,
RMSE 1% T 87.04%, MAE B&{% 1 90.90%,
TPR $27 T 33.37%, TNR 27} T 30.41%, A J7
VAT VB P POURORG FE B R v T S 2R AR AR A N
T 28 TRARAR Y (1) TR FE . A SC 7 2 B T M sk i
TR AH 5 0508 1R 2 /D TR 2 B S L) 2
94.61%. XJLLSLEe 45 R, A ST HR w7 PR B
B RE TR T VAN W S5 w2 T B 37 156 ) 1 37 Tk
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