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Chaeotic Artificial Glowworm Swarm Optimization Algorithm with Mating Behavior

HUANG Kai ZHOU Yong-quan
(College of Mathematics and Computer Science, Guangxi University for Nationalities, Nanning 530006, China)

Abstract According to basic glowworm optimization (GSQ) algorithm in solving global optimization problems easily
into the local minimum value, slow convergence speed and higher precision, first of basic glowworm defects by chaotic
search technology optimization algorithm initialized,make the algorithm can achieve high quality and are uniformly dis-
tributed, the initial solution again on this foundation mating behavior, introduced proposed mating behavior with the
chaotic fireflies optimization algorithm (MCGSQ). The algorithm to a certain extent prevent basic GSO algorithm easily
trapped into local optimal,and can obtain higher accuracy can reach even the solution theory optimal solutions. Finally,
based on 8 standard test functions,the test results show that mating behavior with the chaotic glowworm optimization
algorithm than the basic glowworm optimization algorithm has higher convergence speed and precision.

Keywords Global optimization problem,Glowworm swarm optimization, Mating behavior, MCGSQO, Chaotic search

1 3|8

AR TREOR S 94 £ R RSR AR 745 4
EREAEE., XTF2RRIARE, 4Rt . AT
THREMUAESE, OREENETHRENEENEMR X
REY. BREL N DFP ERFEEL . Bk )
)  Powell J i fin s & 1 X 1] 5 gk 0%, S B8 B 8k AR AL
EERIPIEL RS, I B SRS ERER.
B 2 TR SSRRIA Y B4R RS 25, — R T8
ERMEGBELIRE. LER BETEEBERNERE,
GRS T AR SR, IR TR L (PSO) 1
BUB KB SA GBEEEGAEHEHLEE. AT
BT &M AR A S E 2 AR, B IR L RE EEH
Bu#ASANEEERE.

AT # K 18 (Glowworm Swarm Optimization, GSO)
J i K. N. Krishnanad #1 D. Ghose F 2005 E#H| B R A%
KERBERBRATATMBEY —-FFTHORERILE
B RRREERETEEESEERSIE T AR A%
I, BT EE RS — RS EETR
BIRWTIRA B B 2 T B F T 14 RR A8 Y e s 32 0

FMH P 2011-04-16 KB HEE.2011-07-15

BRI AT S5, B0 B 0 O 387 1 9 3 0 18 o B 4R 98
RBCERE AARRNEAESRA. AXEEOFEER
VIRG ARSI AT AL & B B S 18 R B WS E AR
HERE, KXW ERBEAREENAR, BT —FH
AR RAT MR8k AR LB 3 (Chaos Glowworm Swarm Opti-
mization With Mating Behavior, MCGSO), {fELH%ERE
B, ORI K AR R T HRER B S W
L, ARGRA T BT R A RBBALE, S BIT IS AL
BEtmENEE A R SRS SEE .

2 BEXRFMNREEGSOHIR

FERAR A BT, B VL B AR R A% 25 18]
L FIRR AL — B JOR , B — Rk AR A Pt A R
HEEE, BN BEATERSHENEERELHXER
0, MEAREN SHES TR HAM BEMENEEEE
BRARTE—&, HO R M EDE R AR , X B B A Rk
HERE] SRR . PHAELE GSO hiRZ HRE R,
HAPHESBER COBE. ra WR/NFERHRBKME 7,
5 0 ZIB1 255, r, #4078 Bl (radial sensor range). 7E&
KBENEFH K, F— R K L — 2 B ) F AR I

A3V A RREEE(0991086) BEEY.

B OBA98S—), B, LA, FEWRF I AEEITE; BARA2—), B, 81, 88, TEWEF MAREME RS G RENA.

» 231 »



IR E A AT, Bkl BRAE KR 948EE K
H, IR §FE i BERREREZ A E T HEEREE
BT i, EdEA RO ABLES, RENE MBI ERE
38 L BE TR R B K LR

£ GSO W, 5 —YGERAR i1 B By B4 AR 58— B2
EAREFNBGE B R A RMEFHHE.

HHAREHY B AL B h, B — Rk AR (D
REHENEK:

LO=AQ—pLG—D+7](z: (@) 16))
A LR R AR HWENRME, o€ (0, D HE
MESARENSEG Y HITR REENSE T (2 (D)) B RE
ENIEEE.

AN AUEF G B AR B Y, B A L A — SRR
EHMEEE N E A H j B, MREFEAR IR
(DR, EXH TR E R O HE, FEEFHH
BB R AT R R B B T, AR (D HEAT .

B R AR
L@
plj(l)_ 2 lk(t)_li(t) @
EEN; (D
fEEHAR.
D=2+ (TEE=EET) @

KAz () €R™ FREKH i 76 m GESLBE R E, || - |
TR R B R EA s CORFBH LK.
RIRBTLE EH AR
74+ 1D =min{r, ,max{0, 72 () +pG— IN;(® D}} D
KA B R —A LB H B, m, T35 B SR BRI P 408 8 Kk A~
BEBE IN: (0 | RE KU BRI BIEE K R

3 HXREITANRERNREZRMCGSO)

3.1 BEERKE

BT RARRT EHFAEN—FELEAR, FET
HREHAERERGE R, BERARERTIMIBILEERN S
SWEERE RN A F RN ABEHLZ 6 i —Fh BEYLAT
H. IBHRSEA MR (D B (2 BHHE. ek
BE—EWENRE SGHAEAEZHRFTFAERS; (O #
att. HMBEMERETINAER TERGIR KR,
TE R IR i BT T A R i R R P g AR RAL,
BREER IR H—FILH. '

TR R L% H Logistic ¥

Zit1,a =pzi,a (1 20,0) »1=0,1, 0+, € (2,4] )
i, pu HEHISEL Y 4=4,0<% <1, Logistic Z4&4 TR
HORAR . A0 p BUE 4, B (5) 1 Logistic Bt IR
S RERS.
3.2 MCGSO ®RiEHIZRIT AR

HARR AP E K B Re, Bk MU E AR IBERX R
HRBEEZE  ERARSHEREMCBE MR A H .,
XSS Kk oA M K ) LA 1 b T B K R
7, B E MRk o Bl RO A B E MR A A
sz A ) AR K HOR AT AERE . O TR K B A
ZRATH, BINBEESE—REFE A BB, ERRERERNH X
AR KPR A s, B ES—REmhEYd,. &
W H male_num RHE#E K HHAT tyrnumber R EREE, W

e 232 -

BB — YU P AR 2R A A Y AT 0 9 R 2 P B LA AR
male_num SHEE KM . SR 5 M K 5% B R BOE B B (A
B R K R A B, RN K R K AR A .
HRZ R BRI AR RN LRI 3 AR s % K R g 3
EER I %3, ROk 2 R FFER T3 % . BRER
(&) W/ NHEE K B BB A2, HEAT T — WO K B i IR,
BHEFRIBEHHTRKEC L. BEWE KO ERTA
HEAT IR B35 K R BT SR AR AL, F/R I3 K A o
KEGHFT T RZRATH, B TFESRY, EEBIIRF &%
B, EEES, TR A L F BB ENR L,
B B K R AE R FEPEAB AT B AT A2 K mate_rs, AT
s, RYEF(6) AT /1N , DA T 4SS $01 /) 1 e 5 ok o B 44
. BETREREHARNT

mate_rs= (1—constrap)mate_rs (6)
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MCGSO ALGORITHM,

Set number of dimensions=D

Set number of glowworms=m

Let s be the step size

Initialize all other parameters
Let X;(2) be the location of glowworm : at time ¢

x=ChaosInitialize(N,m) ;

For i=1 to m do L; (0)=1

() =r,

Set maximum iteration number = T

Set t=1;
while (¢<\Tmax) do
{

for each glowworm ¢ do: % Luciferin-update phase

L@O=U=—pL:G=D+7r](z:i()); % See(1)



for each glowworm i do; % Movement-phase

{
Ni()={j:d; W< @L<, )5
for each glowworm j€ N;(t) do:

- L — L@
p; (O Zrenob(O—1l O

j=select_glowworm( P) ;

% See(2)

G+ D=z )+ S(Iz(l) z: (1))

Mz; O~z (O]’
(e 1) =min{rs,max{0,r5 () +pln— | N: (D ) }5

94See(3)
% See(4)

index=max(l);
Brightest=x,,,,, ;
Brightest=mate( Brightest, trynumber,male_num) ;
Zyger = Brightest;
t=t+1;
}
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