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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<rpa),
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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For each particle:
Initialize particle

DO:
1: for each particle

Calculate fitness value

If the fitness value is better than the best fitness value (pBest) in
history

Set current value as the new pbest
End
2: for each particle

Find in the particle neighborhood, the particle with the best fitness

Calculate particle velocity according to the velocity equation(1)

Apply the velocity constriction

Update particle position according to the position equation(2)

Apply the position constriction
End
While maximum iteration or minimum error criteria is not attained
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[l initialize swarms
for each swarm i
for each ahrmony j
initialize x;;
pbest ij = Xij
end
Ghest= arg min f(pbest;;)
end
/[ initialize swarm finder
for each harmony finder
initialize x;;
end
repeat:
for each swarm i
for each harmony j
update x;jbased on equation 1
end
call HS Algorithm
end
call pso Algorithm for finder
if finder convergence to peak
replace worst swarm with finder
end
Execute exclusion and anti-convergence
for each swarmi
if swarm i convergence to peak
swarm i is sleep
end
end
until stopping criterion is met
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[30470] iyl el )l e3gaee
[1512] B e
50 loals asl glis ) e
cilize sloald olaw L 5005100055000 ol s B LS 5 58 laps ;65 o laibinl las 5 das o9 las (2) Jgo
frequency P Cellular PSO rPSO mQSO FMSO lgidy o) &)
1 13.4(0.74) 4.27(0.17) 33.67(3.4) 27.58(0.94) 15.09(0.74)
5 9.63(0.49) 16.19(0.42) | 11.91(0.76) 19.45(0.45) 9.13(0.62)
10 9.42(0.21) 17.34(0.27) 9.62(0.34) 18.26(0.32) 5.95(0.57)
20 8.84(0.28) 17.06(0.37) 8.79(0.23) 17.34(0.30) 8.21(0.41)
500 30 7.88(0.23) 16.98(0.27) 8.80(0.21) 16.39(0.48) 8.90(0.41)
40 7.83(0.21) 16.46(0.28) 8.55(0.21) 15.34(0.45) 8.83(0.65)
50 8.62(0.23) 15.77(0.18) 8.56(0.2) 15.54(0.26) 8.55(0.24)
100 11.38 (0.23) 14.55(0.22) 8.54(0.16) 12.87(0.60) 9.12(0.32)
200 11.34(0.27) 13.40(0.13) 8.19(0.17) 11.52(0.16) 12.07(0.38)
1 6.77(0.12) 1.94(0.08) 18.6(1.6) 14.42(0.48) 11.32(0.78)
5 5.30(0.32) 13.77(0.47) 6.56(0.38) 10.59(0.24) 7.98(0.58)
10 5.15(0.13) 15.55(0.51) 5.71(0.22) 10.40(0.17) 4.05(0.19)
20 5.32(0.18) 15.54(0.45) 5.90(0.17) 10.33(0.13) 5.89(0.09)
1000 30 5.93(0.20) 14.38(0.38) 6.02(0.14) 10.06(0.14) 5.08(0.09)
40 5.94(0.18) 14.11(0.33) 6.22(0.16) 9.85(0.11) 4.79(0.10)
50 5.55(0.14) 13.75(0.29) 5.90(0.17) 9.54(0.11) 6.01(0.09)
100 6.27(0.14) 12.27(0.23) 6.48(0.15) 8.77(0.09) 6.77(0.11)
200 6.01(0.11) 11.32(0.16) 6.18(0.13) 8.06(0.07) 6.83(0.10)
1 2.55(0.12) 0.56(0.04) 5.07(0.17) 3.44(0.11) 1.95(0.37)
5 1.68(0.11) 12.22(0.76) 1.81(0.07) 2.94(0.07) 1.82(0.08)
10 1.78(0.05) 12.98(0.48) 1.75(0.06) 3.11(0.06) 1.71(0.08)
20 2.60(0.07) 12.79(0.54) 2.74(0.07) 3.36(0.06) 2.07(0.10)
5000 30 2.93(0.08) 12.35(0.62) 3.27(0.11) 3.28(0.05) 2.61(0.10)
40 3.14(0.08) 11.37(0.41) 3.60(0.08) 3.26(0.04) 2.89(0.10)
50 3.26(0.08) 11.34(0.29) 3.65(0.11) 3.22(0.05) 2.99(0.10)
100 3.41(0.07) 9.73(0.28) 3.93(0.08) 3.06(0.04) 3.14(0.11)
200 3.40(0.06) 8.90(0.19) 3.86(0.07) 2.84(0.03) 3.90(0.10)
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