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clc;
clear all;

close all;
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CostFunction=@ (x)

nVar=3;

VarSize=[1 nVar];

VarMin=0;
VarMax=1;

VarRange=[VarMin

Problem Definition

MyCost (%) ;

VarMax] ;

VelMax= (VarMax-VarMin) /10;

VelMin=-VelMax;
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MaxIt=5;
nPop=100;
phil=2.05;
phi2=2.05;
phi=phil+phi2;

PSO Parameters

chi=2/ (phi-2+sqrt (phi®2-4*phi)) ;

w=chi;
cl=2;
c2=2;
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empty individual.

empty individual
empty individual
empty individual
empty individual
empty individual

empty individual

pop=repmat (empty

Initialization

Position=][];

.Velocity=[];
.Cost=[];

.out=[1];
.Best.Position=[];
.Best.Cost=[];

.Best.Out=[];

individual,nPop,1)
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Cost Function

Number of Variables

Size of Variables Matrix
Lower Bound of Variables
Upper Bound of Variables
Variation Range of Variables
Maximum Velocity

Minimum Velocity

Maximum Number of Iterations

Swarm (Population) Size



BestSol.Cost=inf;
for i=1:nPop
pop (i) .Position=unifrnd(VarMin, VarMax,VarSize) ;
pop (i) .Velocity=zeros (VarSize);
[pop (i) .Cost pop (i) .Out]=CostFunction (pop (i) .Position);
pop (i) .Best.Position=pop (i) .Position;
pop (i) .Best.Cost=pop (i) .Cost;
pop (i) .Best.Out=pop (i) .0ut;
if pop (i) .Best.Cost<BestSol.Cost
BestSol=pop (i) .Best;
end
end

BestCost=zeros (MaxIt,1);

%% PSO Main Loop

for it=1:MaxIt
for i=1:nPop
pop (i) .Velocity=w*pop (i) .Velocity
+ cl*rand(VarSize) .* (pop (i) .Best.Position-pop (i) .Position)
+ c2*rand(VarSize) .* (BestSol.Position-pop (i) .Position);
pop (i) .Velocity=min (max (pop (i) .Velocity,VelMin) ,hVelMax) ;
pop (i) .Position=pop (i) .Position+pop (i) .Velocity;
flag=(pop (i) .Position<VarMin | pop (i) .Position>VarMax) ;
pop (i) .Velocity(flag)=-pop (i) .Velocity(flaqg);
pop (i) .Position=min (max (pop (i) .Position,VarMin),VarMax) ;
[pop (i) .Cost pop (i) .Out]=CostFunction (pop(i).Position);
if pop (i) .Cost<pop (i) .Best.Cost
pop (i) .Best.Position=pop (i) .Position;
pop (i) .Best.Cost=pop (i) .Cost;
pop (i) .Best.Out=pop (i) .Out;
if pop (i) .Best.Cost<BestSol.Cost
BestSol=pop (i) .Best;
end
end
end
BestCost=BestSol.Cost;
disp(['Iteration ' num2str(it) ': ITAE = ' num2str (BestCost)]);
end

BestSol.Out



function [z out]=MyCost (x)

Kp=x(1);

Ki=x(2);

Kd=x(3) ;

set param('Model/PID', 'P', num2str (Kp))
set param('Model/PID', 'I', num2str(Ki))
set param('Model/PID', 'D', num2str(Kd))
simout=sim('Model') ;

z=ITAE;

out.kp=Kp;

out.ki=Ki;

out. kd=Kd;

out.z=z;

end
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