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Abstract: Traditional model-based control theory needs to know the mathematical model of the controlled object in
advance when designing the controller. Howeverjthe manipulator's nonlinear and uncertain dynamic characteristics make it
difficult to design an appropriate controller using traditional control theory. To solve this problem, this paper proposes that
self-organizing fuzzy radial¢basis'function neural network algorithm is used to design controller of the manipulator. Radial
basis function neural network is applied to self-organizing fuzzy control algorithm, so to adjust learning rate and weight
distribution in time and improve the system control performance. L-M (Levenberg-Marquardt) algorithm is applied in the
designing to minimizesthe defined error function. The correction amount of the neural network parameter value is searched
to improve the convergence of the gradient descent method and improve control quality of the system. The simulation results
show that by applying this algorithm, the maximum error and root mean square error of each axis of the manipulator system
are significantly reduced.
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Fig.1 The structure of self—organizing fuzzy radial basis

function neural network controller

3 {AFE(Simulation)
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Tab.2 Simulation results
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FAT1 0.837  0.059  0.0142  0.0093  0.0057  0.0039
XA2 0 0.2120 0.0926  0.0113  0.0079  0.0067  0.0037

4 #5if(Conclusion)

A SCE R B R Ge it T A VSO A 1) B 22 )
SVl ae, R TORHAR ) b 22 0 25 B0 T 1 2L SRR 2 )
FRAR, DAGE R R R A ) SEANAL A L, R BEE R G s
BEo KFSFRBN C A iy e SRR B TR Wik I LM R U,
PAE— 2SR T RGO I HERE , O B SRR T et
AT A R
Sk (References)

[1] 2R, FNRAE, T B3 30 & 2 FRAURA 49 B 3R A AL 3T 4]
[]. & ety £ 5 3,2019,31(4):733-739.





