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Shuffled frog-leaping algorithm based on the general center

ZHAO Jia, LYU Li, FAN Tanghuai
(School of Information Engineering, Nanchang Institute of Technology, Nanchang 330099, China)

Abstract ; In this paper, a shuffled frog-leaping algorithm based on general center ( GC-SFLA) is proposed to solve
the problem of weak information sharing between memeplexes in the shuffled frog leaping algorithm (SFLA) to en-
hance the learning ability and use the average center of optimal frog. The proposed GC-SFLA generates a virtual
general center frog from the optimal frog of each memeplex. Firstly, the optimal frog selects the best location among
the original location and general center greedily as new location of new memeplex. After that, the advantage of gen-
eral center frog is applied to the frog-leaping rule, which enable the worst frog to learn from the general center frog.
Experiments are conducted on a set of swarm intelligence algorithms to verify that the new approach outperforms SF-
LA in different dimensions. The experiment results present promising performance of the GC-SFLA on convergence
velocity, precision and stability of solution.

Keywords : frog-leaping algorithm; shuffled frog leaping algorithm (SFLA); general center; frog leaping rule;

swarm intelligence algorithms
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Table 1 Eight benchmark functions used in this paper
HREUTS B E(end] RALEARS RILE
i Sphere [-100,100] (0,0,:--,0) 0
5 Schwefel.2.22  [-10,10]  (0,0,---,0) 0
S Schwefel.1.2 [ -100,100] (0,0,---,0) 0
fa Quadric Noise [ -1.28,1.28] (0,0,--,0) 0
fs Rastrigin [ -5.12,5.12] (0,0,---,0) 0
S Ackley [-32,32] (0,0,---,0) 0
S, Griewank [ -600,600] (0,0,---,0) 0
S Penalized.1 ~ [-50,50] (1,1,---,1) 0
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FIREBLIE R MR, BBk 3738 4T 50 W, AR -3
EAE AR S FIREs R, LR R L% 2, &
H1 Mean ,Std. Dev 275 7£ B 2 19 PEAl YBT3 19
S 24 o I3 7 L B A v 22, SV 349 o A0 o7 A S ke
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Table 2 The optimization results of two shuffled frog-leaping algorithms under different dimensions

Mean=+Std.Dev

PR D=10 D=30 D=50
P
SFLA GC-SFLA SFLA GC-SFLA SFLA GC-SFLA
6.655 0e—007+ 0.000 0e+000+ 6.130 5e+000+ 0.000 Oe+000+ 9.609 3e+001+ 0.000 0e+000+
f 8.774 4e-006 0.000 0e+000 7.965 1e+001 0.000 0e+000 5.304 9e+001 0.000 0e+000
5.12e+000+ 0.000 0e+000+ 5.12e+000+ 0.000 0e+000+ 5.12e+000+ 0.000 0e+000+
f 1.256 1e-014 0.000 0e+000 1.256 1e-014 0.000 0e+000 1.256 1e-014 0.000 0e+000
6.154 9e—-005+ 5.887 2e-016+ 7.759 0e—001+ 5.887 2e-016+ 2.082 8e+000+ 9.428 1e-002+
fe 5.719 5e-004 0.000 0e+000 3.912 7e+000 0.000 0e+000 2.640 8e+000 1.278 1e-001
5.480 9e-002+ 0.000 0e+000+ 1.611 5e-001+ 0.000 0e+000+ 9.167 3e-001+ 6.505 6e-012+
5 1.712 0e-001 0.000 0e+000 5.920 5e-001 0.000 0e+000 9.664 5e—001 2.277 8e-011
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Fig. 2 The evolution curves of four benchmark functions
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FUARTE f, eREL BRI APSO 22, 1E 5381 7 I b
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P EIEEAT o« Kr 9, R 4 0 GC-SFLA B3k FI At 5
MEETE 8 D RREHY ¢ B 5 2R« KB L ECH
M 0.05, H H BN 30, A 3RA5 21 ¢ K 56 1 G S
9 1.697 , B4 ¢ AH R T aX AME R, 2 A 55 A7 78
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SRR UTE w DB B L TR e A R BT
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Table 3 Comparison between the GC-LSFLA and the recently proposed swarm intelligence algorithms

T PR £ Bhn SFLA APSO DCPSO GABC MEABC GC-SFLA
Mean 5.41e-1 1.45¢-150  7.31e-230  4.70e-16 1.55e-56  1.99e-277
f Std.Dev 6.40e-1 5.73e-150 0 2.57e-15 3.67e=55 0
Mean 7.84¢0 5.15¢-84 1.94¢-85 1.26e-15 1.08¢-29  1.21e-111
5 Std.Dev 2.37el 1.44e-83 3.07e-84  6.90e-15  221e-28  1.24e-110
_ Mean 1.00e2 1.0e-10 2.22e-22 5.49¢3 8.31e3 5.81e-86
f Std.Dev 1.03e2 2.13e-10  6.50e-21 3.00e4 7.54¢3 7.62e-85
Mean 2.17¢3 4.66e-3 3.34e—4 5.00e-2 2.18e-2 2.20e—4
/s Std.Dev 4.19¢-3 1.7e-3 1.01e-3 2.74e-1 3.77e-3 2.15e-4
Mean 5.12¢0 5.8e—15 0 0 0 0
s Std.Dev 1.25¢-14 1.0le-14 0 0 0 0
_ Mean 7.80e-3 1.1le-14  2.96e-15 29le-14  4.13e-14  5.88e-16
i Std.Dev 3.8le-2 3.55¢-15 0 1.59¢-13  2.17e-15 0
Mean 1.45e-1 1.67e-2 0 3.70e—-17 0 0
5 Std.Dev 5.67e-1 2.41e-2 0 2.08¢-16 0 0
Mean 3.03e-2 3.76e-31 1.42e-1 475e-16  3.02e-17 1.31e-2
i Std.Dev 2.77e-1 1.2¢-30 1.88e-1 2.60e—15 0 2.15e-2

R 4 GC-SFLA Eix5Hf 5 ME AR I ER
Table 1 The results of ¢ test of GC-SFLA algorithm and
the other 5 algorithms

M PR%L  SFLA

APSO DCPSO GABC MEABC

A + = + = =
2 + + - - -
fs + + = = +
fa + + = = +
S5 + + + + +
Js = + + = +
fy = + + = +
/i - - + - -
w/t/l  5/3/0  6/1/1 5/3/0 6/1/1 5/2/1

gt Ge i S AR 6 AT RE,
KH Friendman £ 5 %t 25 SR E 1750 0, % 5 44
SFLA ,APSO . DCPSO . GABC ,MEABC #l GC-SFLA 6
FPAE 8 NI R b AR BE RS- HE 4 . 55
IR MR R AT, HE 2 B (HEA e i A
BRE AR SR ) o AAFR 5 s AT A, GC-SF-
LA W 5 i T oAt 5 AhEE

£ 5 6MRAE XY Friendman #3545 R

Table 5 The results of Friendman test of 6 algorithms

Ak RRIE
GC-SFLA 2.44
DCPSO 2.81
APSO 3.13
GABC 3.44
MEABC 3.56
SFLA 5.63

R W b AR 6 RO A SR AR i b 7 b ik
S, AL T SFLA ,APSO . DCPSO , GABC .
MEABC Fl GC-SFLA 7£ 8 /™l i R %k 30 4k - iy
SUERERTZR AL, 48l 3 iz, &l 3 W1, GC-SFLA
TR RE AR dg b 1 5 R 0k B R A A AR A BB T, DA
IS5 WA SGHE . GC-SFLA BiA7EAL Pl
B SRELT A 5 L £, L S 3 PR AR
AL 2 LT 2 HZ MR, GC-SFLA Bk AE b3
I J 1) 225 BRI WO SSGRE B A R R A
PR £ RN £ 2 AR PEVERR OB 2 JT IR e
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