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Table 1 Comparison of root mean square errors of three

filtering algorithms in stationary state

Algorithm Root mean square

error/mV

First-order intertial filtering 38.9263
Interval Kalman filter 20.7225
Classical Kalman filter 28.4299
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Table 2 Convergence time comparison of three filtering

algorithms

Filter algorithm Convergence time /s

First-order-intertial filtering 30
Interval Kalman filter

Classical Kalman filter 2
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Kalman filter-based segmented aluminum electrolytic cell slot-like
resistance acquisition algorithm

DENG Lian-wen', LIU Guo-tao', ZHAO Yan', JANG Hai-bing', CHEN Hong-fei’, HANG Sheng-xiang'

(1. School of Physics and Electronics, Central South University, Changsha 410083, China;
2. Hunan Leader Intelligent Technology Co., Ltd., Changsha 410083, China)

Abstract: Aiming at the current problems of the aluminum electrolytic cell's inaccurate collection of slot-like

resistance and high delay, this paper proposed an interval slot-like resistance acquisition algorithm based on

Kalman filtering. This algorithm is based on Kalman filtering and uses the mean squared error of predicted and

sampled values to characterize their Gaussian white noise power, enabling it to have strong tracking performance in

the state of stable cell resistance. Combined with the strength of first-order inertial filtering characteristics and the

strong tracking advantage of Kalman filtering, an applicable filtering interval is set to ensure that the combined

algorithm can filter out the influence of noise when the slot-like resistance fluctuates greatly, and can quickly

converge the slot-like resistance after the electrolytic cell is on stable track. The simulation results show that

compared with the first-order inertial filter, the improved Kalman filter reduces the root mean square error by 50%

when the cell resistance is stable, and reduces the convergence time by 90% after the electrolytic cell regenerates

needle vibration and swing.

Key words: aluminum electrolysis; resistance acquisition; Kalman filter algorithm; first-order inertial filtering

Received date: 2020-02-25; Accepted date: 2020-06-26

Corresponding author: ZHAO Yan; Tel: +86-13520255191; E-mail: zhaoy ee@csu.edu.cn

(i ¥



