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begin
Define objective function f(x), x=(x1,x2, ...,xd)
Define harmony memory accepting rate (raccept)
Define pitch adjusting rate (rpa) and other parameters
Generate Harmony Memory with random harmonies
while (t<max number of iterations )
while (i<=number of variables)
if (rand(raccept),
Choose a value from HM for the variable i
if (rand<rypa),
Adjust the value by adding certain amount
end if
else Choose a random value
end if
end while
Accept the new harmony (solution) if better
end while
Find the current best solution
end
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/[ initialize swarms
for each swarm i
for each ahrmony |
initialize x;j
prSt ij = Xij
end
Gbest= arg min f(pbest; ;)
end
/I initialize swarm finder
for each harmony finder
initialize x;;
end
repeat:
for each swarm i
for each harmony j
update x;; based on equation 1
end
call HS Algorithm
end
call HS Algorithm for finder
if finder convergence to peak
replace worst swarm with finder
end
Execute exclusion and anti-convergence
for each swarm i
if swarm i convergence to peak
swarm i is sleep
end
end
until stopping criterion is met

@oleiig o oSl oS Al oY JSs

©lisbojl s -0

51 Se &S MPB (g4, ()ley yo Ly Jazme Ol s (g5las ST
.la.::u '))'“fu;" S yg0 o] L;’b))‘ 6|).: Lm)l...u u,l).lo..\.w FUES i
- oo iz sleoe 5 gl (e b all pasie slaw Jels
S S @l lee 5o e ey SLe plp Laeme (Sl asl

D9

Mz b L el Gl ceoliiny sl QLI oo n sl
cellular . [AIMQSO (sl @ oo ons asliss i,sSl
a9 b ol .ol oud awslia [V0]rpso ) ¥]fmso [V ¥]\pso
Sgyre MPB alie 1o ¥ (g50)lis ol as ) Jgor slo el )y @
Cowlrald slaws ;o ¥ (gg0,bw b )] gl L5 . alodel s el
Oeeedleeoder ¢ i BB LSS palBYer b ali) o as

ol 00 4.»3;).‘04)0



frequency AR
P Cellular PSO rPSO mQSO FMSO gy
\ Y,Aé(~,\Y) -,b?(-,~\°) A,~V(~,\V) Y’,\G\G(nﬁ\) ~,QO(~,~V)
[ VLAY Y) \Y,YY(~,V?) \,/\\(~,~V) Y,‘\\‘(~,~V) VAP(, 0 N)
0 \,V/\(~,~é) \Y,‘\/\(~,\°l\) V, V(v %) V,\\(~,~?) V,VY(e,0A)
A\l Y,?~(~,~V) \Y,V‘\(né\c) Y,V\c(~,~V) V,V?(~,~?) ",tV(-,\Y)
(AR Y Y, 4%, 0 N) \Y,VO(~,7Y) Y',YV(~,\\) \‘,Y/\(~,~é) Y,78(+, V)
Y. Y‘,\f(~,~/\) \\,Y’V(~,\°\) Y',?~(~,~/\) V,Y?(~,~\°) YAV, YY)
g T',Y‘P(~,~/\) \\,Y’\‘(~,Y‘\) Y',?O(~,\\) Y, YY(4,00) Y,44(+ V)
A T',\°\(~,~V) ‘\,VY’(~,Y/\) Y',‘H‘(~,~/\) Y’,~‘?(~,~\°) Y’,\\G(-,\\)
Yoo T',\°~(~,~‘f) /\,‘\~(~,\‘\) \‘,/\?(~,~V) Y,/\\G(~,~Y’) Y,AY(Y)
\ 7,VV(~,\Y) \,ﬂf(~,~/\) \/\,?(\,?) H‘,\‘\‘(~,\°/\) Vo, ¥Y(e 0 A)
[ O,Y'~(~,Y‘Y) \\‘,VV(~,\°V) ?,é?(~,\‘/\) \ ~,0‘1(~,Y\°) V,ﬂf(~,~/\)
K 5,\é(~,\f') 10,00(+,0Y) é,V\(~,YV) \~,\°~(~,\V) ’F,?~(~,\Q)
A\ O,Y'Y(~,\/\) \é,éf(ufé) é,‘\~(~,\V) \~,VT’(~,\V) ’F,/\ﬂ(~,~Q)
AN Y 5,*?'(~,Y~) \’f,T'/\(~,Y'/\) ?,~V(~,\\°) \~,~?(~,H‘) 0, v (+,09)
Y. O,if(u\/\) \f,\\(~,\‘\‘) ?,YV(~,\?) ‘\,/\b(~,\\) SN V(+, V)
& b,bé(~,\f) \\‘,\’é(~,\”‘\) é,‘\~(~,\\/) ‘\,é\“(u\\) ?,Y\(~,~Q)
A ?,YV(~,\'F) \Y,\’V(~,\’\‘) ?,f/\(~,\é) A,VV(~,~‘\) ?,VV(~,\\)
Yoo f’,~\(~,\\) \\,\‘\’(~,\?) ?,\/\(~,\T) A,~?(~,~V) ?,/\~(~,\~)
\ \V,f(n\/?) \‘,YV(-,\V) \‘T’,?V(\‘,’F) \’V,é/\(u‘\\g) \/\,?ﬁ(\,ﬂf)
[ %,?Y'(uf%) \?,\‘\(~,\°\’) \\,‘\\(~,V?) \‘\,\Gé(~,\°0) ﬁ,/\\"(~,?\‘)
K %,'FY(~,Y\) \V,\"F(~,\’V) ‘\,?\’(~,\‘\°) \/\,\'?(~,T\‘) ?,ﬂ~(~,\V)
Y. /\,/\\‘(~,Y/\) \V,~?(~,VV) /\,Vﬂ(~,\'Y‘) \V,TV(~,T~) V,Y\(~,Y\)
A Y V,/\/\(~,YT') \‘7,‘\/\(~,\’V) /\,/\~(~,\’\) \‘?,T‘\(~,\°l\) V,i~(~,Y\)
Y. V,/\Y‘(~,Y\) \‘7,\‘;‘7(~,\’/\) /\,éé(~,\’\) \(),T’f(~,\°é) /\,Yf(u?b)
g A,?Y(~,YV) VO,VV(+,)A) /\,A?(~,Y) \é,é’f(~,\"?) /\,bé(u"f)
Yoo \\,V/\(~,\’\‘) \f,éé(~,\’\’) /\,Af(~,\?) \\‘,/\V(~,‘?~) \~,~Y(~,Y’Y)
Yoo \\,V?(~,YV) H‘,\‘;~(~,H‘) /\,\ﬂ(n\\/) \\,é\‘(~,\‘?) \Y,/\V(~,Y’/\)

[1] Geem, Z.W., Kim, J.H., Loganathan, G.V, "A new
heuristic optimization algorithm: Harmony search".

Simulation 76, 60-68 (2001).

[2]

Xin-She
Metaheuristic ~ Algorithm",

Yang,

"Harmony Search
Springer-Verlag Berlin

Heidelberg, vol. 191, 1-14 (2009).

[3] M. Mahdavi,
Abolhassani, R.
algorithms for clustering web documents”, Applied
Mathematics and Computation 201, 441-451 (2008).

M. Haghir
Forsati,

"Novel

as a

Chehreghani, H.
meta-heuristic

[4] M. Fesanghary, M. Mahdavi, M. Minary-Jolandan,
Y. Alizadeh, ,"Hybridizing harmony search algorithm
with sequential quadratic programming for engineering
optimization problems",
Mech. Engrg. 197, 3080-3091 (2008).

Comput.

Methods  Appl.

[5] Osama Moh’d Alia, Rajeswari Mandava , Mohd
Ezane Aziz, "A hybrid harmony search algorithm for
MRI brain segmentation”, Springer, Evol. Intel 4, 31—
49 (2011).

[6] A. Kaveh, S. Talatahari," Particle swarm optimizer,
colony strategy and harmony search scheme

ant

S S a5 - F

5 @lXen gl 5 Geele somina o yesl 5l dlie cl 5o
S9y 2 ol s g ool oolaiwl atws aiblss #5086 (e
S0 oads aizlil hg) cpaiz b Sy gloald S lesn &b
@oloiig by, &5 ob plas olisbel b oS awslis
slasy 51 S laald slass a5 Jloj logase Jod LB oIS
g 1y e aws slaws ool 51 lgn BT el ply gl g0 Sy asd
5l weles ool 398 bl @S bl eald slows gilkae
9 WS g Ay o, S atws il 5151 S0 )b
ol oiklr barws 51 (S as | glald 4 a5 Sl
‘_};Le Sgupr S g 0D oolaul (_g).’;.af u"l’))‘ @U Sgl

sl anly> gy

&y



[18] J. Vesterstrom T. Krink and J. Riget. "Particle
swarm optimisation with spatial particle extension,™ In:
Proc. of the 2002 Congress on Evolutionary
Computation, IEEE Press, pp. 1474-1479,( 2002).

[19] T. M. Blackwell and P. J. Bentley. "Dynamic
search with charged swarms,” In: W. B. Langdon et al.,
editor, Proc. of the 2002 Genetic and Evolutionary
Computation Conference, Morgan Kaufmann, pp.19-
26, (2002).

[20] T. M. Blackwell and P. Bentley. " on’ push me!
Collision avoiding swarms,” In: Proc. of the 2002
Congress on Evolutionary Computation, IEEE Press
pp. 1691-1696, (2002).

[21] X. Li and K. H. Dam. "Comparing particle swarms
for tracking extrema in dynamic environments,”" In:
Proc. of the 2003 Congress on Evolutionary
Computation, IEEE Press, pp.1772-1779,( 2003).

"Harmony Search Algorithm
ZParticle Swarm Optimization

% Artificial Fish Swarm Algorithm
*Moving Peak Benchmark

® Offline Error

hybridized for optimization of truss structures”,
Computers and Structures 87, 267-283, (2009).

[7]1 Y. Jin and J. Branke, "Evolutionary Optimization in
uncertain environments —-A  Survey”, in IEEE
Transaction on Evolutionary Computation, vol. 9 , No.
3, pp. 303- 317( 2005).

[8] T. Blackwell and J. Branke, “Multiswarm,
Exclusion, and Anti-Convergence in Dynamic
Environment”, in IEEE Transaction on Evolutionary
Computation, Vol. 10, No. 4, pp. 459-472, (2006).

[9] T. Blackwell and J. Branke, “Particle Swarms for
Dynamic  Optimization Problems”, in Swarm
Intelligence, pp.193-217, (2008).

[10] D. Yazdani, S. Golyari and M. R. Meybodi, “A
New Hybrid Algorithm for Optimization Based on
Artificial Fish Swarm Algorithm and Cellular Learning

Automata”, in 5th nternational Conference on
Telecommunication (IST2010), Tehran, Iran, (2010).

[11] D. Yazdani and M. R. Meybodi, "AFSA-LA: A
New Model for Optimization”, in 15th Conference of
Computer Society of Iran (CSICC2010), Tehran, Iran,
(2010).

[12] http://www.aifb.unikarlsruhe.de/~jbr/MovPeaks/

[13] B. Hashemi and M. R. Meybodi, "Cellular PSO: A
PSO for Dynamic Environments"”, in Advances in
Computation and  ntelligence, Lecture Notes in
Computer Science, vol. 5821, pp. 422-433, (2009).

[14] H. Richter, "Memory Design for Constrained
Dynamic Optimization Problems," Applications of
Evolutionary Computation, pp. 552-561,( 2010).

[15] D. Parrott and X. Li, "Locating and Tracking
Multiple Dynamic Optima by A Particle Swarm Model
Using peciation,” in |IEEE Transaction on
Evolutionary Computation, vol. 10, No. 4, pp. 440—
458, (2006).

[16] S. Janson and M. Middendorf. "A hierachical
particle swarm optimizer for dynamic optimization
problems," In: G. R. Raidl, editor, APPlications of
Evolutionary Computing, volume 3005 of Lecture
Notes in Computer Science. Springer, Berlin,
Germany, pp.513-524, (2004).

[17] X. Hu and R.C. "Eberhart. Adaptive particle
swarm optimisation: detection and response to dynamic
system," In: Proc. of the 2002 Congress on
Evolutionary Computation, IEEE Press, pp. 1666—
1670,( 2002).



