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PID controller parameter tuning by a co-evolutionary algorithm (HDREP) in
servo hydraulic position control systems

Hosein Abdollahzadeh ', Reza Hamzeloo '*, Amir Refahi Oskoei '

1- Department of Mechanical Engineering, Shahid Rajace Teacher Training University, Tehran, Iran.
* P.O.B. 16785-163 Tehran, Iran, rehamzeloo@sru.ac.ir

Abstract

Amount of implemented researches on electro hydraulic servo system, the position control is accentuated. This is because of nonlinear behavior of
servo valve in an electro hydraulic servo system. This nonlinear behavior is because of exhibiting strong friction, variable inertia mechanical loads,
nonlinear fluid flow in valve, the uncertainties, unknown external disturbances and its complex structure of servo valve. There for position control
allocated the major part of researches. The characteristics of these non-linear components are usually not known exactly as structure or parameters.
For these reasons, tuning of the traditional PID controller parameters to control this system for the required performance faces a strong challenge.

In this paper to tune PID parameters a hybrid algorithm HDREP is applied. The ITAE index is used as the optimization objective function. To
determine its effect on the optimization of PID parameters, the results of the hybrid approach for the case study were compared with those of GA,
PSO, and DE algorithms. . It is found that the introduced algorithm has better ability to find optimum parameters. In compare with linear approach for
achieved parameters by genetic algorithm the rising time (48%) and settling time (44.8%) and also for achieved parameters by PSO algorithm the
rising time (55.7%) and settling time (52%) and also for achieved parameters by DE algorithm the rising time (55.7%) and settling time (57%) are
decreased also maximum over shoot for all of them is zero.

Keywords
Hydraulic servo system (HSS) , proportional- integral-derivative (PID) , position control, Optimization, Co-evolutionary algorithm.
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*1AE: Integral Absolute Error

®ISE: Integral Square Error

fsmc: Sliding Mode Control
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! QPSO: Quantum Particle Swarm Algorithm

> MPC: Model Predictive Control

* FOC: Fractional Order Control

* RBFNN: Radial Basis Function Neural Network
® H-W: Hammerstein- Wiener
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