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Set firefly algorithm parameters
Initialize a population of fireflies
Set generation counter ¢t = 0
while (¢ < t,,4,) do
Update «(t) using (4)
Evaluate the fireflies
Light intensity I; at z; is determined by f(z;)
Rank the fireflies and find the current global best
for i = 1to NP do
for j = 1to NP do
Calculate 3 using (2)
if (I; >1I;) then
Move firefly 7 toward j using (1)
Evaluate new firefly and update light intensity
if (Iew > I°'9) then
Replace old firefly with new firefly
end if
end if
end for j
end for ¢
end while

Fig. 1 Pseudo code of firefly algorithm
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Table 1 Test functions

D
Fi(x;) = Z 7
i=1

(=100.0 < z; < 100.0)
D—1

Fy(x;) = > _{100(wi41 — 2:)* + (2; — 1.0)%}
=1

(—30.0 < 2; < 30.0)

D
Fy(a;) = {27 — 10cos (27z;) + 10}
=1

(—100.0 < 2; < 100.0)

Fi(s) = KloonQ - _Hcos(%) 1

=1 =1

(—600.0 < 2; < 600.0)

Table 2 Parameter setting

Parameter ‘ FA ‘ PSO
NP 40 40
tmaa 100 2000
Number of trials | 100 100
Qg 0.5 -
Bmin 0.2 -
Bo 1.0 -
~ 1.0 -
w - 109—-04
c1 - 2.0
Co - 2.0
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Table 3 Numerical results

Fy
D =10 D =50 D =100 D =150 D =200
Average | 3.06463E-05 1.79517E-03 1.01754E-02 2.70908E-02 5.14875E-02
FA Best 1.66812E-05 1.40138E-03 8.22349E-03 2.29536E-02 4.35312E-02
‘Worst 4.90420E-05 2.44873E-03 1.21151E-02 | 3.19268E-02 | 6.28884E-02
Average | 0.00000E+00 | 1.74810E-03 1.12336E+02 | 2.52764E+03 1.13167E+04
PSO | Best 0.00000E+00 | 1.55005E-04 | 2.72983E+01 1.37586E+03 | 6.84473E+03
Worst 0.00000E+00 | 9.98044E-03 3.34870E+02 | 4.67550E+03 1.76731E+04
Iy
D =10 D =50 D =100 D =150 D =200
Average | 4.49348E+00 | 6.82493E+01 | 1.52239E+02 | 2.26765E+02 | 2.83472E+02
FA Best 6.19132E-01 | 4.58847E+01 | 9.60551E+01 | 1.45192E+02 | 1.95561E+02
‘Worst 1.12797E+02 | 3.75660E+02 | 1.16954E+03 | 1.54010E+03 | 1.26214E+03
Average | 6.68085E+00 | 3.31949E+02 | 6.86464E+04 | 2.58665E+06 | 1.41804E+07
PSO | Best 1.00563E-04 | 6.64178E+01 1.55803E+04 | 6.74590E+05 | 6.17379E+06
‘Worst 1.14912E+02 | 5.63003E+03 | 2.62817E+05 | 6.40416E+06 | 2.59943E+07
3
D =10 D =50 D =100 D =150 D =200
Average | 1.87172E+01 | 2.55474E+02 | 4.70899E+02 | 6.26962E+02 | 7.13423E+02
FA Best 2.16207E+00 | 1.87412E+01 | 5.50496E+01 | 1.18316E+02 | 1.82484E+02
‘Worst 2.97753E+01 | 3.35053E+02 | 7.90899E+02 | 1.27017E+03 | 1.78864E+03
Average | 3.09497E+00 | 1.63353E+02 | 1.16602E+03 | 4.69139E+03 | 1.35949E+04
PSO | Best 0.00000E+00 | 9.70540E+01 | 7.29293E+02 | 3.17995E+03 | 8.99311E+03
‘Worst 9.94959E+00 | 2.58539E+02 | 2.24876E+03 | 7.37261E+03 | 2.02768E+04
Fy
D =10 D =50 D =100 D =150 D =200
Average | 3.31585E-07 9.91259E-06 | 2.51535E-05 4.17281E-05 | 5.93408E-05
FA Best 1.31200E-07 7.71300E-06 2.04636E-05 3.62423E-05 5.16368E-05
‘Worst 4.76400E-07 1.25281E-05 2.87009E-05 4.99274E-05 | 7.09468E-05
Average | 0.00000E+00 | 2.18674E-05 9.85626E-01 2.46467E+01 1.01983E+02
PSO | Best 0.00000E+00 | 1.13500E-06 2.52156E-01 1.03753E+01 | 6.54206E+01
‘Worst 0.00000E+00 1.92445E-04 | 5.28201E+00 | 4.46247E+01 1.56033E+02
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SEARCH PERFORMANCE EVALUATION OF FIREFLY ALGORITHM

Minoru ITO

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

behavior of fireflies. In this paper, we will compare firefly algorithm with another metaheuristic algorithm such

as particle swarm optimization. Finally, we will discuss the search performance of firefly algorithm on large-scale

optimization problems.
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