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Flower Pollination Algorithm with Invasive Weed Optimization

Abstract

Abstract: In order to overcome the problems of easily relapsing into local extremum and low speed of
convergence, a flower pollination algorithm with invaded weeds strategy was propsed. The algorithm
generate dynamically populations, and creased the diversity and effectiveness of population by breeding,
spatial diffusion and competition of invasive weeds. It could effectively avoid local optimum, enhance the
capacity of global optimization, and improve the convergence speed. The comparison and analysis
results of the 8 CEC2005 benchmark functions, the simulation results show that the proposed algorithm
has the advantages of better global searching ability, faster convergence and more precise convergence
than those of the basic flower pollination algorithm, differential evolution algorithm and bat algorithm.
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generate dynamically populations, and creased the diversity and effectiveness of population by breeding,
spatial diffusion and competition of invasive weeds. It could effectively avoid local optimum, enhance the
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S IWOFPA 1.458 4e+02 1.491 3e+02 1.521 3e+02 1.560 1le+02 1.586 8e+02  1.6255e+02 0.0219
FPA 64.524 4 68.805 3 76.995 1 85.4252 89.568 2 103.013 2 0.098 6
55 IWOFPA  31.096 0 33.101 8 35.3777 36.3220 39.2819 414760 0.0594
FPA 14.969 7 16.887 9 17.914 9 18.5859 20.810 4 24.6159 0.1057
Jo IWOFPA 1.7015e-06 1.907 2e-06 2.127 0e-06  2.2519e-06 2.346 9e-06  2.412 4e-06 0.0718
FPA 211.406 1 215.042 1 235.900 2 254.004 6 265.263 5 281.406 1 0.059 2
s IWOFPA 6.532 1 6.732 4 7.3419 7.865 6 8.377 3 8.382 8 0.051 6
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Fig. 2 Optimization curve of f; with function dimension change
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PR o X T8 fi M f SO RIS (AN
PRUETT 2280 S 0T 52 SCIREEVE, 43 il e 2 A 2
14 MR AN RS TR AR, ARSCETE
IR« brUETT 20T 52 SCHR[12-13], {HBK
TSR, 14-15], H& DR A SO 525
SAEEE S SR, 14-151555 %), 05 2% SCiik[11]
Tt CMIWO S 4ER R 10 4, 1A SCRE
IRy 30 4k, pRECAEER I & — e R T3
Wi TR SRR XS SCER15] ) DE
H1 HMDE 5k, A 4(300)MIIEAR X %51(2000)
EE = T AU, FhEBERCRIEAR IR BUX IS 5K
AR R M L AR AR R BN R, A S
HUE 5 S0 I ] 52 2% FE BGE Bl DG R o 4 L
B, ASCERAE LR AR dE A
DB B P NS DL R s AU A 18
bRUE T 2B 52 S0 I B . DRI, AR
VAT TR ) R T R I R B, R A
SCEVE A BOTATIN

3.3.4 IWOFPA 5% [y 18] & 24 M

X PP T5 R R S, — 5 T B )
SORPERE, SOy BRI (A S A% A . SO Sk
A AT, bR TR LR S, Ik
(B 1] 53 A% B I LU ASEARG, ARG T I B2, 3847 1Y)
A ANBEE K. A TWOFPA Sy b BB LAE H,
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BRSO TWO Sa 428 B, AR Lo ix
JUANMEAE PR R R TR R 4775 O is i
TR, w] DAHE T A AR 1R I 1) A2 2
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T Y Hid8AF )= O(sizepopumin)s
T(HSCHE 1) 56 4+ A A )= O(sizepopmin) -
K, TAWOFPA)= T(FPA JLA#AF) + T (%
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o BN RIS AL 5L

THARAE)+ TCE Y B E)+ T (Bt 158 426 i
15), ARG Al LA 3] IWOFPA. B3k 1 i 1] 53 4% 1
M O(sizepopmax)» 55 FPA Sy I ] 52 2% 1 T[]
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VIR SE RIS AT IS T A Ay B IR R) 52 2 FE TR0 EL, e
T R SR A, AR /N e FH R o 2 1) 22 U pR £
Sas fs Tl fo =N BRECRNT AR SCEE I I 1) 52 2% Bk
AT WA JF 2 M, B BB 2L sizepopma=10
$12epopmax=20, HEALIEARIREL maxgen=300, Fiir
IBAT 20 R, VLM FRSEAT A R 4E 8100 4E. 300
YERI 500 4E)IT G L IsATINE], S5 Rk 4
Jis(D A4

# 3 IWOFPA H%: 5 2% Uk A AR S E AR i 7 22 LR
Tab. 3 Optimization mean and standard comparison of INOFPA and reference algorithm
PRI 1 e IWOFPA CMIWO CPSO BPSO CBA DE HMDE
fefetyfE  5.553 5e-12 3.500e-3 1.07e+2  2.634 2e-02 - 0.001 0.001
A PRUE T 25 2. 145 2e-12 6.900e-3 6.66e+1 1.464 8e-03 - - -
DAt IS1E 140.2490 1.519¢+1 4.84¢+6 - 258.654 6 8.34e-01 1.044e-03
s Frife 7 2= 713.108 0 2.803¢+1 5.39¢+6 - - 1.028¢+01  2.560e-01
fiftssfE  3.369 Oe-07 2.126 1.98e+4  0.1623e+01  222.6115 7.31e-01 5.688e-05
s b 2 7.307 4e-08 2.866¢-1 6.50e+3  7.147 6e-01 - 5.72¢-02 1.065¢-05
PLACIEME 6.168 8 5.942 2.08e+2  0.613 0et+01 0.4559 4.3e-02 2.001e-03
% By 7% 1.858 2 1.682 2.67e+1  1.288 7e-01 - 9.41e-02 3.103e-02
o N B2 M L L, S8 oM R 1R A R N 22 4
K4 fords NPT TG LG . N N X
Tab. 4 Avgerage elapsed time comparison of fi~f; Ik, e G A 3 e HB S0 A SRS
. - SESSZATIN /s fE. g 8 4~ CEC2005 benchmark 358 B8 £ A i
/ D=100  D=300  D=500 W, PR RRY, Sl Ek o n AT R 20,
p FPA 00230 12088 A3BE  rwORPA 11k KB SICHE HE R ALK A3 5B K
IWOFPA 26404 32188 41219
B iworpa 16563 31004 38438 b, JF ELATRRIRIOSIZRRE . h TAEAEDR LG ER
s FPA - TOIS6 139 L3Sy BSOS T IR B, AT VR % ) BT 1
IWOFPA  1.7344 24813  3.3281

M 4 BPFREaATI AR, HAR IWOFPA
SEAT I NIEARHR A 2 MATEAT T AR 2551
e, BILPEISATI R LL FPA SIAN T IEAT
I ] g — 28, JEm U8 IWOFPA BERI R A%
FEAAR, SO B TTAT A R

4 i

A SR REAE M SFAEATAE T RS i
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