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Adaptive Control of Hybrid Machine Based on RBF Neural Network
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Abstract

The precision of trajectory tracking of hybrid machine was debased because of velocity fluctuation in
constant velocity motor and uncertainties in the system. The strategy for control servo motor grounded on
tracking the motion was proposed, to compensate the velocity fluctuation of constant velocity motor.
Considering the uncertainties of the system, an adaptive sliding mode controller based on RBF neural
network was designed for trajectory tracking of hybrid machine. The sum of uncertainties of the system
was compensated by control gain with RBF neural network, and the output weight of in network was

adjusted by adaptive algorithm. The simulation result indicated the robusiness and effectiveness of the

controller.
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Fig. 1 Schematic diagram of hybrid machine
e A S LA AL E g, PSSR, 0 & 1 R
7 B TR A5 0 A BLA W] 4 o — 1) IR 3K 3l 3R 42, AH L
) H R G8 J7 FEe 45
dypqs t gy +8y +f=7, (2)
Hrp f=dyq, +cyq, +wy,

2 EE R EhHLE E R B AME R B

HT T R S AL A A O R 3 2 G i ok
F S 98 BEAT A o AR SCH Y — b T S AL
A7 B R % )] v Sl AL 4% ) SRS £ A ri 3 L

550 S AL A 90 Bl L U B 1 KR,
TR A0 208 R 2 )0 A 52 B, G S B AN 1 2 s

B2 TR A AP 4 SR g

Fig.2 Control diagram of hybrid machine system
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Fig.3 Structural diagram of RBF neural network
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Tab.1 Physical parameters of hybrid machine

Foft m,/ke I/m L/m kg’
0 0. 285
1 2.0 0.08 0. 062 0.011
2 0.5 0. 05 0.029 0. 001
3 2.0 0.25 0.125 0.010 4
4 0.5 0.25 0. 125 0. 006
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Fig.4 Angular displacement of servo motor
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Fig.5 Angular velocity of desireing and tracking
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Fig.6  Result of trajectory tracking
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Fig.7 Compensation gain of the uncertainty in system
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Fig.8 Control moment
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