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Abstract

Design of an ANFIS Control System Using Memetic Method to Suppressing Vibration on
a Beam With Distributed Piezoelectric as Actuator and Sensor

Reza Azadian

In this thesis, vibration control of a beam, with piezoelectric actuators and sensors, is
investigated. Governing equations of beam is derived by use of piezoelectric constitutive
equations and Hamilton's principle. For modeling of the beam, From the finite element
method is used. In order to model displacement and strain field of beam, Euler Bernoulli
beam theory is used. To validate the model the finite element method, beam natural
frequencies using mathematical formulas and FEM calculated and compared, and
good agreement is observed. After verification of the proposed method, Newmark method
is used to solve system of the dynamical equations of the beam. ANFIS controller is
applied to control vibrations of the beam. ANFIS network is a class of adaptive networks
that is functionally equivalent to Fuzzy Inference Systems and it produces a Fuzzy
Inference System by a set of input and output data. In this study, Memetic and Genetic
Algorithms is used to train the ANFIS. Used Adaptive Neuro-Fuzzy Inference System
utilizes first-degree Sugeno. Memetic Algorithm is a class of evolutionary algorithms. It
uses a combination of local searches with other evolutionary algorithms and leads to better
responses in an optimization problem. First, ANFIS controller is trained With genetic
algorithm and to vibrations control of cantilever beam has been; then Memetic method is
used to enhance efficiency of control system in controlling beam vibrations. Comparison
of Genetic method results with Memetic method results shows noticeable reduction in

settling time and overshoot which indicates superiority of Memetic method.

Keywords: BeamVibration; Piezoelectric, Memetic; ANFIS Controller.
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