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Abstract ; Aiming at the problem that SOC of lithium ion batteries is easy to fall into local optimum by single

BP neural network, ant colony algorithm was introduced and combined with BP neural network model,and an

improved ACO-BP neural network was proposed to estimate battery SOC. Inertia correction algorithm was used

to add inertia amount when correcting the weight threshold to improve BP neural network. ACO algorithm was

improved using the improved global pheromone updating rules to solve the problem of premature convergence.

The improved ACO-BP neural network was applied to estimate SOC of 18650 lithiumion power battery. The

results showed that the relative error of the improved ACO-BP neural network in estimating SOC could be con-
trolled within +1.957% and the MAPE was 0.897% . The accuracy and stability of the improved ACO-BP

neural network were obviously better than those of single BP neural network and ACO-BP neural network.
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Fig. 1 Flow chart of ACO-BP algorithm
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Fig.2 SOC estimation effect diagram
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Fig.3 SOC estimation sample relative error diagram
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Table 1 ~ Analyze the results of SOC estimation %

FEAR A BP #h 5 4% ACO-BP i 4 4% et JE Y ACO-BP 42 ) 4%
G fhE X2 it XS (GEA X2

1 95.0 98.7 3.895 96.8 1.895 95.6 0.632

2 44.3 45.2 2.031 43.2 ~2.483 43.5 -1.806

3 20.6 19.7 -4.369 20.2 ~1.942 20.8 0.971

4 89.5 93.1 4.022 89.9 0.447 89.3 -0.223

5 53.2 51.4 -3.383 54.5 2.444 54.1 1.692

6 62.5 61.1 ~2.240 61.3 ~1.920 62.9 0.640

7 92.0 90.9 ~1.196 93.3 1.413 90.2 ~1.957

8 38.9 40.7 4.627 38.4 ~1.285 39.4 1.285

9 78.7 76.4 2.922 80.5 2.287 78.2 -0.635
10 49.7 49.1 ~1.207 48.9 ~1.610 50.2 1.006
11 26.3 27.0 2.662 26.9 2.281 26.2 ~0.380
12 96.2 91.7 -4.678 98.5 2.391 96.8 0. 624
13 23.6 23.1 -2.119 23.8 0. 847 23.7 0.424
14 46.2 48.5 4.978 45.0 -2.597 46.6 0. 866
15 63.1 64.7 2.536 61.7 -2.219 63.3 0.317
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