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Intelligent control of pneumatic actuator using MPWM
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ABSTRACT

Pneumatic control system has been applied to build many industrial automation systems. But most of them are sequence
control type because of their low costs, safety, reliability, etc. Pneumatic servo system is rarely applied to real industrial fields
because accurate position control is very difficult due to its nonlinearity and compressibility of air. In pneumatic servo control
system, a pneumatic servo valve can be applied. But it is very expensive and has no advantage of low cost compared with a
common pneumatic system.

This paper is concerned with the accurate position control of a rodless pneumatic cylinder using on/off solenoid valve. A
novel Intelligent Modified Pulse Width Modulation(MPWM) is newly proposed. The control performance of this pneumatic
cylinder depends on the external loads. To overcome this problem, switching of control parameter using artificial neural
network is newly proposed, which estimates external loads on rodless pneumatic cylinder using this training neural network.
As an underlying controller, a state feedback controller using position, velocity and acceleration is applied in the switching
control the system.

The effectiveness of the proposed control algorithms are demonstrated through experiments with various loads.

Key Words : Pneumatic servo system(-3 &A1 B A] =~ &), on/off solenoid valve(7] 3] 4] &3] -o]= WH),
load estimation(*F-3+5= 7 ), MPWM(Modified Pulse Width Modulation), Intelligent control(X] 5 #| ©1),
Artificial neural network($1 & 41 7 3| 2 %)
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Table 1. Load classification

No. Class 1 Class 2 Class 3 Class 4
1 0 kg 8 kg 18 kg 28 kg
2kg 10 kg 20 kg 30 kg

3 4kg 12kg 22 kg 32kg

Table 2. Success rate of the LVQNN
Hidden Input data number

layer 27 28 29 30 31 32

20 94.1% | 95.5% | 97.2% | 98.5% | 97.5% | 98.1%
30 98.8% | 98.7% | 99.3% | 97.7% | 99.1% | 100%
40 98.8% | 98.1% | 99.3% | 100%:] 100% | 100%

leaning rate: 0.6
Training : 10000
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Fig. 12. Comparison of experimental results
with and without Gain tuning
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