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Neural network control method of automotive semi-active air suspension

Zhu Si-hong, Lu Bao-zhan, Wang Hui, Zhang Ying, He Liang
(School of Engineering, Nanjing Agricultural University, Nanjing 210031, Jiangsu, China)

Abstract: In order to improve the control effect of vehicle semi-active suspension, adaptive neural
network control method was developed, the air pressure of spring was taken as controlled object,
the computer simulation and experiment of body plumb acceleration, suspension dynamic
deflection and wheel dynamic load with semi-active air suspension under the excitations of
different road surfaces were studied, the control result of neural network control suspension was
compared with the control effect of passive suspension. Under the excitations of white noise roads
and lower frequency sinusoid roads, the result shows that the semi-active suspension with the
method not only markedly reduces body plumb acceleration, wheel dynamic load, suspension
dynamic deflection, the decreased range is from 16% to 85%, but also improves automotive
driving stability, riding comfortable performance and running security. 3 tabs, 5 figs, 15 refs.
Key words: vehicle engineering; air suspension; neural network control method; simulation;
experimental study
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Fig.1 Structure and mathematical model of suspension
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Fig. 2 Control structure
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Fig. 3 Identification structure of neural network
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Tab.1 Suspension parameters
HTRE | HLRE | RBRE L/ | REEERE BEHERE o/
m/kg | me/kg | (kNem™1) [ko/(kN°*m™") | (kN+s+m™})

25 . 330 170 13 1
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Fig.4 Dynamic response of suspension system
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Tab.2 Mean square roots of simulation result

R mEE/ ERHRH/ BRERE/
BEXE (m+s™?) N mm
AW | EXW | A%E | EXE |AWRE | ELH
HHBRR 0.2829|1.8992(102.2134621.8057| 87 | 23.2
HWER &I H B2 0.08830.2839| 70.3096)525.1685| 5.4 | 18.1
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Fig.5 Comparison of body accelerations
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Tab.3 Mean square roots of body accelerations m + s—2

EXBMBBE fo/Hz
BREY
4 6 8
#IRR 4.6527 1.1243 1.0594
HERMBEHER | 22526 0.8100 0.706 8
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