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Abstract : In this paper, intelligent control method using neural network as a nonlinear controller is presented. Simulation studies for
three link rotary robot are performed. Neural network controtler is implemented on DSP board in PC to make real time computing
possible. On-line training algorithms for neural network control are proposed. As a test-bed, a large x-y table was build and interface
with PC has been implemented. Experiments such as inverted pendulum control and large x-y table position tracking control are
performed. The results for different PD controller gains with neural network show excellent position tracking for circular trajectory
compared with those for PD controller only. Neural control scheme also works better for controlling inverted pendulum on x-y table.

Keywords : neural network, back propagation algorithm, on-line control, nonlinear system, x-y table robot, inverted pendulum
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Fig. 1. Neural network inverse control scheme.
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Table 2. PD gains for experiments.
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Table 3. Position errors with different PD gains.
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g 12. 2 PD A7 9 o]E7Y] SH(Kp=175, Kd=3).
Fig. 12. Large PD control gain(Kp=175, Kd=3).

¥ 13, A7 Y Ael7]e S@HKp=175, Kd=3).
Fig. 13. Neural controller(Kp=175, Kd=3).
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a9 14 L2 o539 PD Aoj719 $H.
Fig. 14. Small PD control with(Kp=43.5, Kd=0.75).

a9 15, AAZ2Y AFEA] 91X F=F(Kp=43.5, Kd=0.75).
Fig. 15. Tracking performance using neural network(Kp=43.5,
Kd=0.75).
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Table 4. Leaming rates and errors after learning.

kp | ka | 8| _92% [ 27124 | +9¥ 3=
S+ ARHSE | (moycle) | 2xY(mleycle)

350 | 6 11 0.00015 6.61 1.45

175 | 3 10 0.00045 10.64 24

87 L5 2 0.002 11.80 2.05

43.5| 0.75 2 0.0063 19.61 2.81
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19 16. Kp=68, Kd=12.9, Ki=3.1, A|zz}E=5"
Fig. 16. Kp=68, Kd=12.9, Ki=3.1, Initial angle=5".

aY 17, K759, K 79, K =10, K =1, Z71Z=34, 8t&E
=0.0002, 7+¢ 7N4=6-6-4, xd=0.2m.

Fig. 17. K,~59, K 479, K ,~=10, K ,=7, initial angle=3.4°, »=
0.0002. number of neuron=6-6-4. xd=0.2m.
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%9 18, K =59, K 479, K =10, K ,=1, 2712=0", &58E=
0.0008, +& /N3 6-6-4.

Fig. 18. K ,=59, K49, K ,=10, K ,=7, initial angle=0°, 7=
0.0008, number of neuron 6-6-4.
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