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Predator-prey Dynamics-based Optimization

Abstract

Abstract: To solve the complex function optimization problem, a predator-prey dynamics optimization
algorithm is proposed. The algorithm assumes that there are two species of predator and prey in an
ecosystem. There is competition among the same species, the higher the population density, the more
intense the competition, and then characteristics of populations are more likely to produce changes;
strong populations are more likely to defeat weak populations when competition, and thus to obtain
significant changes in their own characteristics. When predator populations eat prey populations, their
characteristics also change. The competition operator, the predator-prey operator and the growth operator
are constructed by use of the above relationship of ecosystem phenomena, these operators are helpful to
make the search jump out of the local trap. The algorithm is globally convergent and can be used to solve
a class of extremely complex optimization problems.
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Abstract: To solve the complex function optimization problem, a predator-prey dynamics optimization
algorithm is proposed. The algorithm assumes that there are two species of predator and prey in an
ecosystem. There is competition among the same species, the higher the population density, the more
intense the competition, and then characteristics of populations are more likely to produce changes;
strong populations are more likely to defeat weak populations when competition, and thus to obtain
significant changes in their own characteristics. When predator populations eat prey populations, their
characteristics also change. The competition operator, the predator-prey operator and the growth
operator are constructed by use of the above relationship of ecosystem phenomena, these operators are
helpful to make the search jump out of the local trap. The algorithm is globally convergent and can be
used to solve a class of extremely complex optimization problems.
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HE4 1 1 5 4 3 8 7 6 1
H4 2 2 5 4 3 8 7 6 1
F18
THME 400.0000 400.0000 400.0002  400.0000 6825197  400.1214  400.0000  400.001 3
FEIt/s 27 3 1 570 188 18 647 26
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He 1 1
Hi4 2 3 1 5 2 8 7 4
F19
SERIME 512.2517 9184070 553.0823 11327.0834 5385403  502.1548  502.0824  528.2326
FEIS/s 19 464 10 150 3123 10 328 2351 199 1296 720
Hi4 1 3 7 6 8 5 2 1 4
H4 2 3 7 6 8 5 2 1 4
F20
SEHIME 601.4897 6085818 603.6954  601.9026 6051150  613.0278  613.9530  611.7394
FEIN /s 813 3701 716 499 4 546 400 99 553
HE4 1 1 5 3 2 4 7 8 6
H4 2 1 5 3 2 4 7 8 6
Ha 801 8 20 20 24 41 35 18 27
He 5y 2 13 20 25 28 41 35 26 28
BEHE4 L 1 3 3 5
I #HE4 2 1 2 3 5 8 7 4

#* 5 Wilcoxon A I 45 R LU (a=0.01)
Tab. 5 Results comparison of Wilcoxon rank sum test (¢=0.01)

R BRI OAPPD vs.
RC-GA DSDA NP-PSO MBBO MDE SaDE GRABC
F15 p-value  3.7025E-01 8.854 9E-05 8.854 9E-05 8.854 9E-05 8.854 9E-05 7.794 8E-01 8.854 9E-05
h-value 0 1 1 1 1 0 1
zval —.896 -3.920 -3.920 -3.920 -3.920 -0.280 -3.920
F16 p-value 1 1.401 0OE-04 8.854 9E-05 8.854 9E-05 8.854 9E-05 1 8.854 9E-05
h-value 0 1 1 1 1 0 1
zval 0.000 -3.808 -3.920 -3.920 -3.920 0 -3.920
F17 p-value  8.8549E-05 8.854 9E-05 8.854 9E-05 8.854 9E-05 8.8549 E-05 8.854 9E-05 1
h-value 1 1 1 1 1 1 0
zval -3.920 -3.920 -3.920 -3.920 -3.920 -3.920 0.000
F18 p-value 1 8.854 9E-05 1 8.854 9E-05 8.854 9E-05 1 8.854 9E-05
h-value 0 1 0 1 1 0 1
zval 0 -3.920 -3.920 -3.920 -3.920 0 -3.920
F19 p-value  8.8549E-05 8.854 9E-05 8.854 9E-05 8.854 9E-05 8.854 9E-05 8.854 9E-05 8.854 9E-05
h-value 1 1 1 1 -1 -1 1
zval -3.920 -3.920 -3.920 -3.920 -3.920 -3.920 -3.920
F20 p-value  8.8549E-05 8.854 9E-05 8.854 9E-05 8.854 9E-05 8.854 9E-05 8.854 9E-05 8.854 9E-05
h-value 1 1 1 1 1 1 1
zval -3.920 -3.920 -3.920 -3.920 -3.920 -3.920 -3.920
1T 3 6 5 6 5 2 5
O(AHIA]) 3 0 1 0 0 3 1
-1(#%57T) 0 0 0 0 -1 1 0
M 4 BATAT LA H OA-PPD, RC-GA, (1) 3t B br R B i s 24P F
DSDA, NP-PSO, MBBO, MDE, SaDE #1 GRABC OA-PPD>SaDE>RC-GA=DASA>NP-PSO>GR
RIHE P E ABC>MDE>MBBO
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(2) HV R H AR e B A FEN HE P 2 F -
OA-PPD>RC-GA>DASA>SaDE>NP-PSO=GR

P 1(a)~(F)¥i " OA-PPD, RC-GA, DSDA,
NP-PSO, MBBO, MDE, SaDE #i!l GRABC %

ABC>MDE>MBBO SKARFEUE R $L F15~F20 I REA S . A T
MR 5 AT LLANIE, OA-PPD 1 RE I BAR S H X SEHE i (PSRt 22 AR 4k, 7P FIEE B3R
T 7 Pkl b 9% FARTECZ B
F15 F16
104 T
| /
102
]072.3]
]0(]
g a:\ ]072.32
102 = (A-PPD ~
— PC-GA
—— DASA 107233
—— NP-PSO
10~ —— MBBO
MDE
—— SaDE ]0—2.34
10~ . . —— GRABC
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Fig. 2 Convergence curves when solving F15~F20
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