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Improvement of sampling precision in Li-ion battery formation
system by using BP neural network

WU Mian-li', LI Jie', XIAO Xin?, ZOU Zhong'

(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China;
2. School of information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Aiming at the solution of low sampling precision problem of developed YX-20A Li-ion formation equipment,
two improved algorithms of three layers back-propagation neural network, namely gradient descent with momentum and
Levenberg-Marquardt optimization, were introduced as forecasting models to correct the sampling electric current data;
then the corrected sampling data were used to adjust deviation between basic set-point values and measured ones through
TL494 chip. The results show that Levenberg-Marquardt optimization with 9 nodes in its hidden layer has the advantages
of faster learning rate and higher precision; the maximum relevant error between former electric current and corrected
values declines from about 5% to 1.1%, and the average relevant error is less than 0.5%; the corrected relevant errors
between measured values and basic set-point values fluctuate gently, and the maximum relevant error goes down
evidently by amelioration.
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Fig.1 Circuit diagram of power board
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Table 1  Current of typical sample during constant-current charging process /A
15 25 35 10 20 30 40 25
0.50 0.82;0.83 0.79;0.82 0.81; 0.82 1.00 1.33; 1.40 1.32; 1.36 1.32; 1.31 1.31; 1.32 1.35; 1.36
0.90 1.24;1.23  1.26;1.33 1.25;1.29 | 2.00 2.28;2.31 228,234  2.27;228 226,229  231;234
1.50 1.77; 1.70  1.76; 1.80  1.74; 1.83 3.00 3.24;3.27 3.23;3.22 3.23;3.24 3.22;3.25 3.21;3.26
1.80 2.04;2.10 2.06;2.10 2.03;2.07 | 4.00 4.19;4.31 419,426  4.18;4.25  4.17;424  4.20;4.26
2.30 2.51;2.55 2.51;2.58 2.55;2.53 | 5.00 5.15;525  5.15;524  5.14;5.21 5.13;5.20  5.12;5.25
3.20 3.41;3.39 3.43;347 3.43;345| 6.00 6.10;6.26  6.10;6.22  6.10;6.22  6.09;6.17  6.11;6.21
4.50 470,479 4.67;4.74 4.69;4.75 | 7.00 7.05; 7.21 7.05;7.22  7.05;7.21 7.04;7.13  7.03;7.18
5.60 5.72;5.84 5.71;5.82 5.71;5.79 8.00 8.00; 8.23 8.01; 8.25 8.00; 8.17 7.99; 8.12 7.99; 8.12
7.50 7.52;7.68 7.51;7.63 7.52;7.69 | 9.00 8.95;9.18  8.96;9.11 8.95;9.12  8.94;9.01 8.94;9.05
9.50 9.47;9.69 9.46;9.66 9.46; 9.66 10.00  9.90; 10.12  9.92;10.13  9.91;10.09 9.89;10.03 9.91; 10.10
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Table 2 Prediction results of electric current

/%

1%

. L-M L-M L-M
S~
;1;4&3 3 2721  2.65 7.20 0.88 — —
:,;, 4 3.60 0.96 0.68 0.25 — —
=z 5 6.40 1.2 1.83 0.53 430726 —
6 2.53 0.89 0.92 0.44 106 822 326
7 2.93 0.95 1.27 0.47 142350 151
8 4.56 0.97 1.48 0.40 236012 127
BEA 9 3.30 0.90 1.08 0.33 358311 18
10 4.14 2.28 1.37 0.59 568972 40
t/ :1—10; 2—15; 3—20; 4—25; 5—30; 6—35; 7—40
2 11 2.48 1.69 1.15 0.67 — 48
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