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Abstract

An adaptive fuzzy neural network was built based on Takagi — Sugeno model. The inference rules
were obtained by training the fuzzy neural network. The simulation result proved that the fuzzy inference

rules based on Takagi — Sugeno model could infer driver intention excellently and hybrid vehicles’ control

strategy could be optimized based on driver intention inference, thus more hybrid vehicles’ fuel

consumption could be reduced.
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Fig. 1  Classification of driving intention
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Fig.2 Parameters of driving intention identification
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Fig.3 Membership functions of acceleration pedal travel
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Tab.1 Training data

Jon 3 B BT EE o M AR A R s B
0.17 0.78 3
0.35 3.25 4
0.63 5.36 4
0.24 2.66 3
0. 88 0. 85 5
0.21 6.23 3
0.98 2.56 5
0.55 7.68 4
0.41 2.41 4
0.75 7.23 5
0.26 5.88 3
0.63 7.63 4
0. 85 0. 69 5
0.45 0.61 3
0.12 6.58 3
0.22 0. 68 3
0.77 0. 80 5
0.96 0.33 5
0.38 5.22 4
0.20 0. 87 3
0.52 3.35 4
0.16 6.74 3

x2 WBBIE
Tab.2 Checking data

Jon 3 B BT R I T B M T I AR AR /s BIERE
0.13 2.36 3
0.75 2.85 5
0. 88 0. 64 5
0.22 0. 82 3
0.17 4.18 3
0.23 5.23 3
0.42 0. 88 3
0.36 0. 69 3
0.38 3.42 4
0.23 2.61 3
0.55 5.88 4
0.16 7.68 3
0. 85 0.77 5
0.41 0.62 3
0. 86 6.58 5
0.25 0.72 3
0.96 0. 80 5
0.23 0.55 3
0.78 5.88 5
0.26 0.83 3
0.95 3.32 5
0.18 7.65 3
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Fig.6 Checking result of fuzzy neural network
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Tab.3 Inference rules of accelerating intention
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Tab.4 Inference rules of cruise intention
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Fig.8 Membership functions of vehicle velocity
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Fig.9 Membership functions of acceleration mean value
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Fig. 10 Membership functions of acceleration
mean square deviation
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Fig. 11  Configuration of hybrid vehicle
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Tab.6 Contrast of simulation results

2 3¢ 5 R 5 25 I 3 TR R
T HiI 2543 A Ja LR i 19/ %
/L+(100 km) ~! /L (100 km) ~!
NEDC 6. 10 5. 80 4.9
BEIJING 4.70 4.50 4.3
CHINAURBAN 4.53 4.50 1.0
EUDC 7. 00 6.76 3.4
uDnc 4. 60 4.50 2.2
R3] 5.39 5.21 3.3
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Tab.7 Contrast of simulation results
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