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Set firefly algorithm parameters
Initialize a population of fireflies
Set generation counter ¢t = 0
while (¢t < t4,) do
Evaluate the fireflies
Light intensity I; at x; is determined by f(z;)
Rank the fireflies and find the current global best
for i = 1to NP do
for j = 1to NP do
if (I; > I;) then
Move firefly 4 toward j using (1)
Evaluate new firefly and update light intensity
end if
end for j
end for :
end while

Fig. 1 Pseudo code of firefly algorithm

Firefly Algorithm (FA) (%2008 4E1Z Yangic & D %
SNZAIE2L2—YRT A TADIDTHB., ZD
FAIZ X 2 B8R%RIX, BRRD I Z LD ERELIC X
BZEINDOBEIA N = RALICEREBLEELT L
TVRALTHS. BENZFAD 7 LTI X LTI,
FHZIWVIEMTD3DDHBANCRENEIET 3.



G R

i

L BRI VBN NS, K VIZMHD
T NVICBZXEEND,

2. FZNDBEAEFEZNVOHEZ XICHIT 3. 2
D EBET BRI VTR, HEZZDHF W EFS
NN E T VICEDPWEET S, FFILD
BRI ZICHAIL TR, FYIVEOE
Bt DFEIICFENRA T 5,

3. A7 IVOHZ I FEHMWBEHEOMEICEDERS
ns.

INS5D3DDHANC D & DWW IZFADEARR 72 JLE
FIE%Fig. 1123 d. ZOWUEFIEIE, DRITOE
REFICBWTHWELf(z)DEZ RN E T 586
xRk 2 BEEMER/NMUFEEICFAZBEH T %
BEDOMEFEIETH 3.
FAIZNPE®D & 7 )V TR S N3 BERCRBK S
ncen, *F¥Ni(=1,2,--- ,NP)DOHBZ I L 1Z
H B f () DIEICIE U CEE I LS. Fig. 10D%E
Pla—FTEAZILELTHNBERf(z;) DEZE
ANTBY, NEWEEBNLBTHS, &FFRIIV
DhiBaig = (Ti1,Tig,  ,2ip) FEEZ AV,
FEIZ 5 U 72 EIRfE e & FIRfEz™ " O#E NI 5
VALCHERT S, BRI NVIZETEEIDHASLZ N
T2V GEHEEOENREWE) ICFEFESNS, &
Z VIS E PGP WEENT ZEFRRIERATE
£#IN3.

x;(t+1) = z;(t)+B(x,;(t) —x;(t)) +a(rand—0.5) (1)
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Table 2 Parameter setting

Parameter Value
NP 20
trvoas 100
D 2,4,8,16
Number of trials | 100
Q 0.0,0.1,0.2,0.4,0.6
0.8,1.0,2.0,4.0,8.0
Bo 0.1,0.2,0.4,0.6
0.8, 1.0,2.0,4.0,8.0
vy 0.01, 0.05, 0.1, 0.2
0.4,08,1.6,3.2,64
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Table 3 Numerical results 1 (F})

a
0.0 0.1 0.2 0.4 0.6 0.8 1.0 2.0 4.0 8.0
D=2 1.305 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.034 0.120
D=4 9.334 5.170 1.834 0.634 0.811 1.010 1.869 2.884 3.036 4.564
D=3 31.204 | 32.278 | 31.219 | 27.641 | 24.959 | 23.470 | 23.163 | 23.595 | 25.380 | 28.478
D =16 | 85268 | 81.686 | 81.136 | 79.719 | 76.980 | 78.014 | 75.745 | 78.192 | 78.720 | 84.832
Table 4 Numerical results 2 (F3)
(6%
0.0 0.1 0.2 0.4 0.6 0.8 1.0 2.0 4.0 8.0
D=2 6.735 3.514 3.087 1.573 0.824 0.412 0.066 0.879 1.941 3.057
D=4 34.324 | 17.538 | 14.431 | 11.569 | 11.836 | 11.817 | 12.569 | 17.039 | 22.006 | 28.347
D =38 93.253 | 76.736 | 67.842 | 62.990 | 60.070 | 59.508 | 63.103 | 72.836 | 81.391 | 90.788
D =16 | 22242 | 198.15 | 182.10 | 176.43 | 181.14 | 180.17 | 183.39 | 197.39 | 209.25 | 216.83
Table 5 Numerical results 3 (F})
Bo
0.1 0.2 0.4 0.6 0.8 1.0 ; ; g
D=2 1.308 1.330 1.343 1.252 1.182 1.094 0.000 0.000 0.000
D=4 9.738 9.043 | 10.149 | 8.768 8.984 9.231 7.893 6.143 4.483
D =38 32.062 | 31.824 | 32.033 | 32.965 | 31.125 | 31.059 | 31.367 | 29.963 | 31.185
D =16 | 85060 | 83.249 | 84.914 | 83.658 | 85.062 | 83.883 | 83.686 | 84.173 | 85.744
Table 6 Numerical results 4 (F%)
Bo
0.1 0.2 0.4 0.6 0.8 1.0 ; ] :
D=2 3.848 2.029 2.044 2.798 5.064 5.395 7.504 8.818 | 11.076
D=4 16.815 | 11.517 | 12.209 | 20.350 | 26.937 | 31.875 | 36.049 | 37.451 | 37.611
D =38 49.634 | 41.022 | 59.900 | 85.270 | 95.322 | 98.461 | 95.987 | 94.779 | 95.481
D =16 | 11090 | 158.78 | 219.77 | 221.15 | 222.62 | 224.76 | 21632 | 218.74 | 222.22
Table 7 Numerical results 5 (F})
i
0.01 0.05 0.1 0.2 0.4 0.8 1.6 32 6.4
D=2 0.182 | 0.061 0.021 0.033 0.138 0.774 1.394 1.591 1.805
D=4 1.645 | 0.453 0.472 1.234 7.603 9.643 8.349 9.019 9.588
D=8 4.276 | 2.371 4.199 | 31.865 | 30.482 | 32.797 | 31.358 | 32.080 | 31.155
D =16 | 9.521 | 19.760 | 84.867 | 84.163 | 85.733 | 81.726 | 85.975 | 86.059 | 82.662
Table 8 Numerical results 6 (F%)
i
0.01 0.05 0.1 0.2 0.4 0.8 ; : :
D=2 4.174 2.482 2.038 3.095 4.957 6.124 7370 8.226 | 10.925
D=4 17.794 | 11.854 | 12.454 | 19.560 | 27.719 | 31.434 | 36.996 | 37.147 | 37.584
D =38 49.385 | 41.120 | 60.380 | 88.070 | 93.567 | 92.906 | 97.870 | 95.801 | 95.735
D =16 | 114.82 | 161.31 | 221.24 | 219.05 | 222.28 | 220.71 | 219.83 | 219.36 | 223.18
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A STUDY OF CONTROL PARAMETERS FOR FIREFLY ALGORITHM

Minoru ITO

ABSTRACT : Firefly algorithm is one of the most recent metaheuristics algorithms inspired by the flashing

behavior of fireflies. FA has some control parameters which significantly influence its optimization performance.

In this paper, we will experimentally analyze FA parameters.
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