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Tab.2 The comparison results with different r

PR AL r=20.2 r= 0.4 r = 0.6 r=0.8

[ 1.22e-21(3.85e-21) 1.40e-21(4.43e-21) 1.41e-21(4.46e-21) 1.22e-21(3.87e-21)
[ 2.87e-21(6.93e-21) 2.46e-05(7.80e-05) 5.20e-04(0.001 6) 3.54e-04(8.06e-04)
f1o 0.001 3(8.78e-04) 0.001 2¢0.001 2) 3.95e-04(3.86e-04) 0.001 0(7.64e-04)
Sz 3.80e-04(7.35e-04) 9.41e-15(2.01e-14) 1.33e-14(1.13e-14) 2.29e-04(7.26e-04)
fis —78.332 3(2.48e-07) —78.332 3(3.12e-07) —78.332 3(2.85e-07) —78.332 3(3.80e-08)
S 1.47e-04(2.53e-04) 1.95e-04(2.65e-04) 2.31e-04(4.09e-04) 3.57e-04(7.11e-04)
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Tab.3 Comparison results of different algorithms based on benchmark functions

Function  Algorithm Min Mean Std Function  Algorithm Min Mean Std

FA 14.686 9 17.888 3 2.023 3 FA 0.001 0 0.001 6 4.93¢-04

, RaFA 1.28e4+03  2.24e+03  976.327 7 ‘ RaFA 0.078 7 0.267 0 0.126 1
. NaFA 1.47e+03  2.74e+03  792.1155 S NaFA 0.155 3 0.401 1 0.224 0
ENFA 1.12¢-184 2.77e-41 8.78e-41 ENFA 2.30e-04 0.0012 6.75¢-04

FA 1.704 0 1.849 8 9.47¢-02 FA 47.075 1 59.295 0 10.128 7

. RaFA 12.795 4 19.544 8 3.397 7 ‘ RaFA 135.401 2 154.668 7 10.612 5
s NaFA 15.056 9 19.052 9 3.259 9 s NaFA 104.771 2 130.701 3 16.023 2
ENFA 1.58e-120 1.06e-21 3.38¢-21 ENFA 0 8.73¢-06 1.73¢-05

FA 26.130 6 10.109 6 5.360 3 FA 1.909 2 2.247 0 0.155 2

_ RaFA 1.76e+03  3.69¢+03  1.21e+03 _ RaFA 9.212 1 10.009 2 0.573 4
a NaFA 1.06e+03  3.13¢+03  1.37¢+03 s NaFA 7.723 3 9.967 1 1.428 8
ENFA 3.79e-41 9.91¢-33 2.76¢-32 ENFA 6.21e-15 1.19¢-14 7.89¢-15

FA 1.489 6 1.610 1 8.78e-02 FA 0.979 4 0.995 3 0.005 8

‘ RaFA 11.219 2 21.575 2 48329 _ RaFA 0.987 8 0.995 2 0.004 1
o NaFA 17.691 4 22.243 2 5.213 2 S NaFA 0.838 3 0.948 5 0.049 0

ENFA 2.45e-20 8.81e-10 2.75e-09 ENFA 1.11e-16 0.048 2 0.1515

FA 2.149 1 2.623 6 0.233 5 FA 0.037 2 0.041 3 0.012 9

, RaFA 173.886 4  278.558 7  106.127 0 ‘ RaFA 0.451 8 0.474 5 0.013 7
/s NaFA 231.968 3 347.443 9 62.327 0 S NaFA 0.451 8 0.471 0 0.009 2
ENFA 4.05¢-184 1.40e-41 4.44e-41 ENFA 2.58¢-08 0.0031 0.004 6

FA 4.37e-06 9.33e-06 2.29e-06 FA —70.747 0 —67.350 8  3.330 3

. RaFA 0.081 5 0.170 0 0.105 7 ‘ RaFA —45.280 9  —42.0913  2.146 4
/e NaFA 0.176 8 0.328 3 0.151 2 s NaFA —46.672 2 —42.5758  3.391 6
ENFA 8.39¢-257 7.52¢-88 2.38¢-87 ENFA —78.3323 —78.3323  4.49¢-07

FA 1.32e-09 6.23e-09 3.92e-09 FA 1.068 5 1.631 8 0.420 8

. RaFA 4.20e-07 1.26e-05 1.18e-05 ‘ RaFA 10.653 4 12.027 3 1.411 9
T NaFA 8.79¢-08 2.84¢-05 4.38e-05 S NaFA 7.234 4 10.949 7 2.626 6
ENFA 1.94e-324 4.25¢-52 1.34¢-51 ENFA 1.56e-114 1.12¢-22 3.54¢-22

FA 3.50e+05  5.07e+05  1.49e+05 FA 42.611 8 57.348 7 12.481 5

‘ RaFA 5.99¢+06  2.0de+07  9.52¢+06 _ RaFA 46.185 7 1041917  40.608 0
a NaFA 1.00e+07  3.93¢+07  2.56e+07 T NaFA 59.443 3 81.690 8 14.644 7
ENFA 7.82e-166 4.43¢-36 1.40e-35 ENFA 0 1.12¢-05 1.63¢-05

FA 3 4,500 0 0.971 8 FA 0.057 5 0.124 2 0.068 8
_ RaFA 1 2.400 0 1.173 8 » RaFA 9.398 7 170.282 8 446.818 7
a NaFA 3 4.300 0 1.059 3 S NaFA 10.222 4 1.46e+03  4.11e+03
ENFA 0 0 0 ENFA 4.66¢-32 3.59¢-28 6.77¢-28
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A firefly algorithm based on elite neighborhood guide

Wang Chunfeng,Chu Xinyue

(College of Mathematics and Information Science, Henan Normal University, Xinxiang 453007 , China)

Abstract ; Since the full attraction model is used in FA, it may result in strong oscillations during the movement and high
time complexity.In order to overcome these disadvantages, this paper proposes a modified FA based on elite neighborhood
guide. The algorithm leads fireflies to move by using the information of elite neighborhoods, so it can reduce the occurrence of
oscillation and accelerate convergence. Meanwhile, if there is no elite neighborhood around some fireflies, they will do opposi-
tion-based learning to help the algorithm to get out of the local optima by using their own information. The experimental results

show that the proposed algorithm is superior to other algorithms.

Keywords: firefly algorithm;elite neighborhood;opposition-based learning;time complexity
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