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Constrained Optimal PID Controller Design: Convex-Concave
Optimization Approach

Behrooz Yonesie, Ashkan Sebghati, Saeed Shamaghdari

Abstract: In this paper, an algorithm is proposed to improve the constrained PID control design
based on the convex-concave optimization. The control system is designed by optimizing a
performance cost function, taking into account the stability and efficiency constraints with frequency
domain analysis in which the sensitivity and complementary sensitivity concepts are used. It is shown,
using a counter example, the previous methods are not effective for some systems, the optimization
problem becomes unbounded and interrupted. To solve the problem, conditions where the
optimization problem fails to have a response are analyzed and the previous limitations are eliminated
by representing a new designing method. The performance of the proposed scheme is shown by
applying it to the counter example. Moreover, the control system is designed for an unstable system.

Keywords: PID control design, convex-concave optimization, stability, sensitivity and
complementary sensitivity constraints.
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10 Adaptive Neuron Fuzzy Inference System

11 Teaching-Learning Based Optimization (TLBO)
12 Automatic Generation Control (AGC)

13 Lozi Map Based Chaotic Optimization Algorithm
14 Genetic Algorithm

%5 pattern Search

16 Simulated Algorithm

7 Interval Type-2 Fuzzy PID (IT2FPID)

18 Big-Bang Big-Crunch

% Internal Model Control

2 Skogestad Internal Model Control

3 Constrained Integral Gain Optimization

4 Approximate Ms-Constrained Integral Gain Optimization
% Integral of Error

® Load Frequency Control (LFC)

7 Particle Swarm Optimization

8 Adaptive weight Particle Swarm Optimization

® Adaptive Acceleration Coefficients based PSO
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