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Study on the Real-time RCT Neural Network Control Structure Using
a Radial Basis Function Network for the Disturbance Rejection of a
Gimbal System

= A

o

e
, 8 s

(Se Hwan Song' and Seul Jung®")

'Intelligent Systems and Emotional Engineering Laboratory

*Department of Mechatronics Engineering, Chungnam National University

Abstract: Gimbal systems are used for the attitude control of dynamic systems and for the stabilization in optical tracking systems.
The robustness of the controller in gimbal systems against various disturbances must be ensured. This paper presents a neural network
control technique to improve the tracking control performance of the gimbal system by rejecting disturbance. A radial basis function
(RBF) network is used as an auxiliary controller for online learning and control owing to its simple structure. The reference compensation
technique (RCT) framework is configured and its learning algorithm is developed to generate the compensating signal at the reference
trajectory to minimize tracking errors in real-time fashion. The control performances of the RBF controller for disturbance rejection

were validated by experimental results.
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Table 1. Motor specifications.

Torque 800gf.cm
Current 1 A
Resistance 568
Torque Constant 0.0784 N.m/A
Inertia Moment 0.000064 kgm?
Encoder 12 bit Magnet
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Table 2. PID gains and RBF parameters.

k, 10.0
Roll k; 1.5
PID k, 15
controller k, 10.0
Pitch k; 1.2
ky 1.25
Ne 0.00015
Ul 0.00015
RCT control
M, 0.0000015
Ny 0.0000015
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¥ 3. RMS Error Hl2L
Table 3. RMS Error comparison.

Control Scheme Axis RMS Error
Roll 4101
PID Control Pitch 2791
Roll 0271
RCT Control Pitch 0.054
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