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Self-Tuning PI Control Using Adaptive PSO of a Web Transport System
with Overlapping Decentralized Control
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Web transport systems for transporting films, textile material, paper, etc., are usually large-scale systems. The ve-
locity and the tension of web are controlled by dividing the systems into several subsystems in which strong coupling
exists between the velocity and tension control. A self-tuning PI (STPI) controller with an estimator based on a novel
adaptive particle swarm optimization method is constructed, and it is applied for controlling an actual web transport
system. The controllers are designed the basis of the methodology of the overlapping decentralized control by taking
into consideration online executions performed by a general computer. The effectiveness of the constructed control
system is verified on the basis of several experimental results obtained by using an actual experimental web transport

system.
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(a) Overview of the experimental web transport system
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(b) Scheme of the experimental web transport system

Fig.1. The experimental web transport system.

Table 1. Symbols of the parameters.
A[m?] Cross-sectional area of web
G, [N/m?] | Elastic modulus of web material
7, [Ns/m?] | Viscosity modulus of web material
ri [m] Radius of i-th drive roll
Ji [kgm?] | Moment of inertia of i-th drive roll
Li [m] Web length between i-th and (i + 1)-th drive roll
u; [Nm] Input torque of i-th drive roll
vi [m/s] Web velocity on i-th drive roll
Ti [N] Tension between i-th and (i + 1)-th drive roll
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Fig.2. Block diagram of the system.
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Table 2. Pl parameters for each subsystem.

1st 2nd 3rd 4th
kp | 0.01 | 0.15 | 0.30 | 0.15
T, | 0.013 | 0.020 | 0.175 | 0.020
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Fig.9. Experimental results by using fixed Pl parame-
ters and using proposed method.
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