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Control of Nonlinear System using WAVENET

+++

Doo-Hwan Park®, Kyung-Yup Kim™ and Joon-Tark Lee

Abstract @ The helicopter system is non-linear and complex. Futhermore, because of absence of
accurate mathematical model, it is difficult accurately to control its attitude. therefore, we propose a
WAVENET control technique to control efficiently its elevation angle and azimuth one. Wavelet neural
network(WAVENET) can construct systematically initial neural network as applying wavelet theory to
feedforward network. It is proved through computer simulation that WAVENET has more excellent
approximation capability than existing neural network. The simulation results using MATLAB are
introduced.
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Fig. 2 Block Diagram of a Simulated Helicopter
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Table 1 The parameter values obtained by
system identification

parameter Elevation Azimuth
1| F8 == T, 0.37534 Kg.m
o| #eEact) a,ui + by, a5+ byu,
(al=1L0E9, bl=0.0817) (a2=0.323, bhZ=02)
3| el T) 0.3 sec 0.25 sec
4] BAEQE(T) | 000437 Kgm® | 000414 Kgm®
5 wRAS(B) | 000184 Kgm’/s | 000869 Kg.m’/s
6| Aol 2 A=K ) 0147 Kg.m/s
7| 9EAK) 0.015876 Kg.m
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Fig. 3 Block diagram of Modeled Helicopter by
system identification in Matlab
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Fig. 4 Block Diagram of WAVENET
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Table 2 Parameters of GA

Parameter Value

Generation 50

Population 20
Crossover Probability 0.65
Mutation Probability 0.05
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Fig. 7 Responses of GA-Wavenet Controller

(Case with shannon wavelet)
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(Case with Morlet wavelet)
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