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ABSTRACT

Full car model is needed for investigating as a entire dynamics of vehicle. In this study, 7DOF of full car
model’s dynamics is selected. This paper proposes the output feedback controller based on optimal control
theory. Input data and output data from the optimal controller are used for neural network system identi-
fication of the suspension system. To do system identification, neural network which has robustness
against nonlinearities and disturbances is adapted. This study uses back-propagation algorithm to train a
multil-layer neural network. After obtaining a neural network model of a suspension system, a neuro-con-
troller is designed. Neuro-controller controls suspension system with off-line learning method and multi-
step ahead prediction model based on the neural network model and a neuro-controller. The optimal con-
troller and the neuro-controller are designed and then, both performances are compared through. For sim-
ulation. sinusoidal and rectangular virtual bumps are selected.

Key Words : Full car model(3#] 2% 24), Suspension system(¥7}4A)), Identification neural network (2 4173
#27%), Optimal controller(3d #0171), Neuro-controller(¥2 A°}71), Preview control(<Z]°})
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Table 1. Parameter of full car model

M 700 kg bely®), brz®) | - 075 miy®), 1 m{z®)
Jo| 1200 kg - m* | braly®), beal(z&) 0.75 m(y®), 1 m(z®)
Jr11000 kg - m¢ | baly®), baclz®) | - 0.75 mly®), - 15 m(z®)
ki 10000 N/m | braly %), bra(z®) | 075 m(y%), - 15 m(z®)
ci| 250 N - s/m .

m; 25 kg

Ki] 178000 N/m
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Table 2. Various bumps used in simulation

z 8 4% Ao = (28F A& 2=
(ROAD) WX (m) MI (m)
4 o)(&F) ¥ o |ZooNE)] ¥ o
1 (sin.) 0.5 0.1 0.5 0.1
2 (sin.) 05 0.2 05 0.2
3 (sin.) 1.0 0.1 1.0 0.1
4 (sin.) 0.5 0.1 0.5 0.2
5 (sin.) 0.5 0.1 1.0 0.1
6 (rec.) 0.5 0.1 0.5 0.1
7 (rec.) 0.5 0.2 0.5 0.2
8 (rec.) 1.0 0.1 1.0 0.1
9 (rec.) 05 0.1 0.5 0.2
10 (rec.) 0.5 0.1 1.0 0.1
Test 1 (sin.)|] 0.75 0.1 0.75 0.1
{Test 2 (rec)] 0.75 0.1 0.75 0.1
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