%040 & 5 3 H 31 b % # Vol. 40, No. 3
2014 £ 3 H ACTA AUTOMATICA SINICA March, 2014

SRERER T 7R UKFNN 8955 B AFE TSR (LiRE

FRAE #yEK: B E OAXL' FEAR TR

W OE SHEMAEARA AR, WG BT SEON AR, MO R — AR AL MO R B AL, A
SCHE R ER P 7R E 1 Kalman #4844 (Strong tracking square root unscented Kalman filter neural network, STR-
UKFNN), Jf FHH g LA il 1 2 e R ) S AR Y. 1207 VAR R ZE W 7 ZEHE B 1R~ 7 iR AE UKENN S0 mh i 1 7
e, R 22 W) J7 22 R R TT e I AR T R BB IE R L, FEAE UKFNN S35 | N D1 99 40 R, S 3 25 98 8 1
i, PR A S AN IR AR A (W ERER AR D). WL EAR) T 17O KA TREFAE Y HARAEARIGUE R B, Z 48 & T ReAEA LY
VYRS SRR R A A SRS (W SE I BR R BE 00, 7 B T4 40 i i B S B0 AL,

KRR AL, I R/R 2k, MR ML, SRERERIEE, BAS AL AR

SIRHEN 2K, WL, 5%, $ISCE, REA, s dmEREST 7R UKENN (45 A fiihli T RES) Sty [ 3hfb2sdi,
2014, 40(3): 522530

DOI 10.3724/SP.J.1004.2014.00522

An Improved UKFNN Based on Square Root Filter and Strong Tracking Filter for

Dynamic Evolutionary Modeling of Aluminum Reduction Cell
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Abstract The aluminum electrolysis process has multiple characteristics including multivariate, strong coupling, strong
interference and time-varying parameters. Therefore, its model development is technically difficult. According to the
characteristics of the process, an improved unscented Kalman filter neural network based on strong tracking filter and
square root filter (STR-UKFNN) is proposed in this paper. Then, the STR-UKFNN is used to create the dynamic
evolutionary model for energy consumption of aluminum reduction cell. Firstly, the state covariance matrix of the UKFNN
algorithm is replaced by its square root to participate in recursive operations; Secondly, the filter gain matrice in the
algorithm of UKFNN is adjusted by introducing the time-varying fading factor and the diminishing factor. A series of
experiments have been conducted by using the daily samples from the 170 kA new pre-baked cell. The experimental results
show that the method improves the precision of the energy model and the real-time tracking ability for the abrupt state
change of the aluminum reduction cell. So the method is helpful to guide the optimization of operating parameters in the
aluminum electrolysis process.
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Table 1 The sample data of aluminum reduction cell
from No. 225
P FEA
1 2 .- 130
RO (A) 1752 1752 1680
AL 2.55 2.55 - 2.45
BKF (cm) 16.5 16.5 i 17
HLf FUKF (cm) 16 16 . 13
i (°C) 943 943 . 950
HE (ke) 1234.6 1234.6 1237.5
AL H AR (kg) 18 21.6 . 14.4
TRHARE (s) 140 140 - 145
FEEE (mV) 3569 3596 3633
PR ELR A 12246.2  12319.1 11907.8
(kWh/t-Al)
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Table 2  The comparison of related performance indicators from different models

HomK ) s SRR RS T Y- 14
Max Min Average SSE MSE BATHIA (s)
BPNN 1324.1 —432.772 138.731 4.816 x 10° 1.605 x 10° 2.520
EKFNN 244.19 —201.261 —7.909 3.213 x 10° 1.071 x 10* 0.050
UKFNN 94.629 —108.400 —7.782 2.790 x 10° 2.146 x 10° 0.295

STR-UKFNN 1.912 —16.225 —2.222 6.837 x 10?2 2.279 x 10* 0.217
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