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clc
clear
close all

format shortG

% Parameters Setting

nvar=2; % Number 0Of Variable
lb=-pix*ones(1,nvar); % Lower Bound
ub=pi*ones(1,nvar); % Upper Bound

maxiter=100; % Maximum Of Iteration
npop=20; % Harmony Memory Size

HMCR=0.95; % Harmony Memory Consideration Rate

*e



PAR=0.7; % Piterch Adjustment Rate
BW=1; % Bandwidth
BW_RF=0.95; % BandWidth Reduction Factor

%% Initial Population
tic
emp.x=[];

emp.fit=[];

pop=repmat (emp,npop, 1) ;

for i=1:npop
pop (i) .x=unifrnd(1b,ub);
pop(i) .fit=fitness(pop(i).x);

end

% Sorting

[~, ind]=sort([pop.fit]);

pop=pop (ind) ;

gpop=pop(1); % Global Solutuion

%% Main Loop

BEST=zeros(maxiter,1);

MEAN=zeros (maxiter,1);

for iter=1:maxiter

newpop=pop;
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for i=1:npop

% Consideration
J=rand (1,nvar)<HMCR;
J=find (J==1) ;

for j=J
k=randi([1 npopl);
newpop (i) .x(j)=pop (k) .x(j);

% if rand<PAR

% d=BWxunifrnd(-1,1);

% newpop (i) .x(j)=newpop (i) .x(j)+d;
% end

end

% Piterch Adjustment
J=rand(1,nvar)<PAR;
J=find (J==1) ;
d=BWxunifrnd(-1,1,size(J));

newpop (i) .x(J)=newpop(i) .x(J)+d;

% Check Bound
newpop (i) .x=CB(newpop(i) .x,1b,ub);

newpop (i) .fit=fitness(newpop(i) .x);

end

% Merge
[pop]=[pop;newpop] ;



% Sorting

[~, ind]=sort([pop.fit]);
pop=pop (ind) ;

pop=pop (1:npop) ;

gpop=pop (1) ;

Bw=BW*BW_RF;

BEST (iter)=gpop.fit;
MEAN (iter)=mean([pop.fit]);

disp(['Iter ' num2str(iter) ' BEST = ' num2str(BEST(iter))]);

end

%% Results

disp(' ')

disp([ ' BEST solution = ' num2str(gpop.x)]);
disp([ ' BEST fitness = ' num2str(gpop.fit)]);
disp([ ' Time = ' num2str(toc)]);

figure

x=-10:0.1:10;

y=-10:0.1:10;

[X,Y]=meshgrid(x,y);

Z=log (1+(1-X.~2+100% (Y-X."2)."2));
Z=real(Z);

surfc(X,Y,Z)

xlabel('x');

ylabel('y');

zlabel('z"');

% semilogy(BEST, 'r');
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% hold on

% semilogy(MEAN,'b');
% xlabel('Iteration');
% ylabel('Fitness');

% legend('BEST', 'MEAN');

Iter 1 BEST =-9963.0197

Iter 2 BEST =-10052.1695
Iter 3 BEST =-10052.1695
Iter 4 BEST =-10053.348

Iter 5 BEST = -10053.348

Iter 6 BEST =-10053.348

Iter 7 BEST =-10053.348

Iter 8 BEST =-10053.348

Iter 9 BEST =-10053.348

Iter 10 BEST =-10053.348
Iter 11 BEST =-10053.348
Iter 12 BEST =-10053.348
Iter 13 BEST =-10053.348
Iter 14 BEST =-10053.348
Iter 15 BEST =-10053.348
Iter 16 BEST =-10053.348
Iter 17 BEST =-10053.348
Iter 18 BEST =-10053.348
Iter 19 BEST =-10053.348
Iter 20 BEST =-10053.348
Iter 21 BEST =-10053.348
Iter 22 BEST =-10053.348
Iter 23 BEST =-10053.348
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Aabstract

Harmony Search (HS) algorithm is a new meta-heuristic method that inspired from mu-
sical process. This algorithm proposed as a metaheuristic method for solving single-
objective problem. It became clear that can be used successfully for scientific issues.
In this thesis, at first two Harmony Search proposals (MOHS1, MOHS2) are suggesed for
solving multiobjective optimization problems. Subsequently, to prove the effectiveness of
the proposed scheme, ZDT functions are used as test functions and the algorithm results are
compared with results obtained with Nondominated Sorting Genetic Algorithm II (NSGA-
IT). Although harmony search algorithm for solving optimization problems shows many
advantages, its parameters must be defined by users based on the experience and character-
istics of the problem.This causes great difficulties for novice users. Subsequently, In order
to overcome this difficulty, a Self-Adaptive MultiObjective Harmony Search (SAMOHS)
algorithm based on harmony memory variance is proposed in this thesis. For solving mul-
tiobjective optimization problems, the proposed algorithm a nondominated sorting and
truncating procedure are utilized to update the Harmony Memory. Subsequently, results
the proposed SAMOHS algorithm are compared with other multi-objective evolutionary
algorithms (SPEA2, MOPSO, NSGA-II), too are compared with two Harmony Search
proposals.

keywords: Harmony search; Multi-objective optimization; Pareto dominance; Pareto
Optimality; Self-adaptive parameter setting.
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