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Procedure Proposed Algorithm
begin
clustering space
Initialization swarms in each partition
Repeat
for each partition do
if free-swarms > threshold
delete worse swarm
elseif free-swarms = 0
add a swarm
end-if
for each swarm in partition do
if a change is detected in the environment then
reset partition imigration _number
for each particle in swarm do
evaluate pbest;
pi= a random position in a hypershpere
with radius r centered at gbest
update pbest
end-for
update gbest
else
do local search around gbest and update gbest

Wi = Winin T (Winge — Winin)
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for each particle in swarm do
update particle position according to eq. 1
and eq. 2 and eq 3.
update pbest and gbest
end-for
end-if
end-for
end-for
for each swarm in partitions do
if swarm partition changed from m to n
if swarm is better than worst swarm of partition
remove worst swarm
move swarm to partition n
else
delete swarm
end-if
update partition m and n imigration _number
end-if
end-for
for each pair of swarms m and n,m# n do
if distance between gbestm and gbestn < rexcl
if f(gbestm) > f (gbestn)
Delete swarm n

else
Delete swarm m
end-if
end-if
end-for
until a maximum number of fitness evaluations is
reached
end.
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1 5.69+1.94 546030  33.67+3.42 27.58+0.94 13.46+07
5 533£1.08 5.48+£0.19 11.9120.76 19.45:0.45 9.63+0.49
10 5.81=1.01 5.95+0.09 9.6240.34 18.262032 9.422021
20 5.95:0.74 6.45£0.16 9.0720.25 17.342030 8.84%0.28
30 5.88£0.58 6.60£0.14 8.80£0.21 16.39+0.48 8.81+0.24
40 6.16£0.61 6.85£0.13 8550021 15.34+0.45 8.94+0.24
50 6.09%0.71 7.04£0.10 8724020 15.54:0.26 8.62+0.23
100 6.36£0.55 7.39+0.13 8.54£0.16 12.8720.60 8.54+0.21
200 6.29£0.53 7.52%0.12 8.19%0.17 11.5220.61 8.28+0.18
39 cilizeo sl ald 6l y ool sl cowny gulis 3 Jgus
‘000 L’“K}é
P ;rg‘;‘;ﬁ;iﬁ Kamosi  mQSO10(5+5% FMSO Celg‘slig
1 2802100 2.90:0.18 18.60:1.65 14425048 6.7710.38
5 3.0420.64  3.3510.18 6561038 10596024 5301032
10 3572051 3.940.08 5712022 10402017 5.15£0.13
20 122067 4.33:0.12 5.8520.15 10.33£0.13 _ 5.2320.18
30 4195062 44150.11 58120.15  10.06£0.14  5.3310.16
40 4135038 4524000 570:0.14  9.85:0.11  5.6110.16
50 4.23:049  4.57£0.08 5.8720.13 9542011 5.5520.14
100 412035 4.7720.08 5831013 8.7760.00  5.5710.12
200 4065033  4.76£0.07 5545011 8.06£0.07 5.5010.12

39 cilizeo sl ald gl vl vl Coway PRI PR

Yoo ils )8
m Proposed . mQSO10(5 Cellular
gt Kamosi ? +551) FMSO PSO
1 1.2940.50  1.10+0.06 7.64+0.64 6.29+0.20  4.15+0.25
5  1.69+0.62  1.68+0.16 3.26+0.21 5.03+0.12  2.85+0.24
10 2.1240.46  2.33+0.06 3.12+0.14 5.0940.09  2.80+0.10
20  2.51+0.51  2.79+0.10 3.58+0.13 5.3240.08  3.41+0.14
30 2.58+0.41  2.88+0.09 3.63+0.10 5.2240.08  3.62+0.12
40  2.50+0.29  2.86+0.07 3.55+0.10 5.0940.06  3.84+0.12
50  2.66+£0.28  2.97+0.06 3.63+0.10 4.99+£0.06  3.86+0.10
100 2.54+0.24  3.00+0.05 3.58+0.08 4.60£0.05  4.10+0.11
200 2.45+0.16  2.99+0.04 3.30+0.06 4.34+0.04  3.97+0.10
39 cilizeo sl ald (6l y ool sl cownsy gulis 5 Jgus
Qeee dulf)g
m  Proposed Kamosi  mQSO10(5 FMSO Cellular
algorithm +59) PSO
1 0.58+0.22  0.56+0.04 3.82+0.35 3.44+0.11 2.55+0.12
5 1.1240.62  1.06+0.06 1.90+0.08 2.94+0.07 1.68+0.11
10 1.31+£0.29  1.51+0.04 1.91+0.08 3.11+0.06 1.78+0.05
20  1.67+0.33  1.89+0.04 2.56+0.10 3.36+0.06 2.61+0.07
30 1.82+0.33  2.03+0.06 2.68+0.10 3.28+0.05 2.93+0.08
40  1.87+0.28  2.04+0.06 2.65+0.08 3.26+0.04 3.14+0.08
50  1.9240.22  2.08+0.02 2.63+0.08 3.22+0.05 3.26+0.08
100 1.85+0.17  2.14+0.02 2.52+0.06 3.06+0.04 3.41+0.07
200 1.73+0.11  2.11+0.03 2.36+0.05 2.84+0.03 3.40+0.06
Voooo quilsy8 40 Calizeo slo alB gl ST las 6 Jgu
m Proposed Kamosi  mQSO10(5 FMSO Cellular
algorithm +59) PSO
1 0.3240.10  0.27+0.02 1.90+0.18 1.90+0.06 1.53+0.12
5  0.62+0.38  0.70+0.10 1.03+0.06 1.75+0.06 0.92+0.10
10 0.85+0.36  0.97+0.04 1.10+0.07 1.91+0.04 1.19+0.07
20 1.20£0.28  1.34+0.08 1.84+0.08 2.16+0.04 2.20+0.10
30 1.2840.26  1.4340.05 2.00+0.09 2.18+0.04 2.60+0.13
40  1.30£0.19  1.47+0.06 1.99+0.07 2.21+0.03 2.73+0.11
50  1.32+0.18  1.47+0.04 1.99+0.07 2.60+0.08 2.84+0.12
100 1.30+0.14  1.50+0.03 1.85+0.05 2.20+0.03 2.93+0.09
200  1.23+0.11  1.48+0.02 1.71+0.04 2.00+0.02 2.88+0.07
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