BEREISRE 965K KEBHASHLE pp.384~388

AR 2 F-E o] &3 HIE XY Al2H mdF
An Emphirical Closed Loop Modeling of a Suspension System using a
Neural Networks

Z & XS diEe), ¥ 2 (S 2o, « B SESd 3d), £ S BESo 3d)
Il Young Kim{(Graduate School, Chonbuk Univ.), Kil To Chong(Chonbuk Univ.),
Tae Soo No(Chonbuk Univ.), Dong Pyo Hong(Chonbuk Univ.)

. ABSTRACT

The closed-loop system modeling of an Active/semiactive suspension system has been accomplished through an
artificial neural Networks. The 7DOF full model as the system equation of motion has been derived and the
output feedback linear quadratic regulator has been designed for the control purpose. For the neural networks
training set of a sample data has been obtained through the computer simulation. A 7DOF full model with LQR
controller simulated under the several road conditions such as sinusoidal bumps and the rectangular bumps. A
general multilayer perceptron neural network is used for the dynamic modeling and the target outputs are
feedback to the input layer. The Backpropagation method is used as the training algorithm. The modeling of
system and the model validation have been shown through computer simulations.
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2.1.3 Tire Vibration Motion
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[ 7 DOF Full Car Model |

Right

Fig. 1 Full Car Suspension System Model.
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Fig. 2 Recurrent Neural Network Introduced by
Narendra.
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(ROAD) [Z ol(&)| & ol |Z ol(&) ¥ o

1 (sin.) 0.5 0.1 0.5 0.1

2 (sin.) 0.5 0.2 0.5 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.) 05 0.2 0.5 0.2

8 (rec.) 1.0 0.1 1.0 0.1

9 (rec.) 0.5 0.1 0.5 0.2
10 (rec.) 0.5 0.1 1.0 0.1
Test 1 (sin.) 05 0.15 0.5 0.15
Test 2 (rec.) 0.5 0.15 0.5 0.15

Table 1 Kinds of Bumps.



