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Adaptive inertia weight particle swarm optimization algorithm
ZHANG Hao, WANG Xianlin

(School of Machinery and Automation, Wuhan University of Science and Technology, Wuhan 430081, China)

[ Abstract] As one of the most important parameters of particle swarm, inertia weight has an important influence on global search
ability and local search ability. Aiming at the limitation of traditional particle swarm optimization algorithm, the inertia weight is
improved and an adaptive inertia weight particle swarm optimization algorithm is proposed. Compared with before, the inertia weight
is related to the number of iterations and the fitness of each particle. The simulation results show that the proposed adaptive particle

swarm optimization algorithm is superior to the basic particle swarm optimization algorithm in the number of iterations, and the

average fitness is lower than the basic particle swarm optimization algorithm.

[ Key words] adaptive inertia weight; particle swarm optimization (PSO) ; iteration times

0 35

TR (Particle Swarm Optimization, PSO)
26 [ %2 Kennedy F1 Eberhart T 1995 3 [r] i
HE Y S R B L AR AR
[ AR B 0 B 0 A R e R & Ak
Z— BAEIER R S S st F
2RI RE AR AT k| LA sk 1A 00
PERE, SCHR[ 2 ] & W42 R R B PR, M5 AL
HI0.9~1.2 I KL HEHA B PERE ; SCHK[ 3 ]
P AR B PEA A R LM T B BT
M EIB TN AT RESt = R REET), 4R, N T
& R AR AR AR M AF TN D 3 S BT AR
IR R IV A 5 R W g IV A R O

A E R O Sz —
BRI, TR SAA R e T el Ik
REJT, SCHR[ 4 42 BB E — 2 I R B Bar

il

E£WAB . HEARPEIE(51975432)

ARSI, (E 2 s v A v A 1K R RS b SR AR5 5
SCHR[ 5 ] #2 H1 1F 25 20 A 3 AT 1 A ERL 1 AL
b, A58 REAR A 1 F- i 42 R 48 R AR 8 R e
735 3CHRL 6 ] XKLz SR 28 527t 3 2 W I, I S g
PERORE A AR, ORI RL - TERGE AR S
R0 7 1T BB — 4 B DAAS [R) 7 e M o Dl TR
TS A W 5 R B 1t 394 5 7 FHE B 125 0
RAES) SRR S

ARSCHR Y — b F S SR AR LA RRE 11
% (Adaptive Particle Swarm Optimization, APSO) , ¥
P R I 3 AR UE LA R A 338 0 B TR R
B = BTl VA ) kLo VAR i i 2 NG RE < YA R 13 3 N
A DERE

1 EARRNFEEE(PSO)

A o R A V| R LI R s VA R
T R ) — A, A SRR e A OB 1 AN BB 28 A T 2k

RN K 3(1998-) 5 WLWTIAE, EERGI5 AR OhE; EYEHR(1968-) 2, Wk, J0% B oA S0, MRy 1) . Pl

EifEE . FUTHk
Ifs BHA: 2022-09-20

Email ; wxlwel@ sina.com

PV L ENRERRN o2 A5 x5 & A




6 o i w5 MM

ERRES

AN E BRI B U LT o B R R A
WAK ) MR (2) , frE S N,

S =il v en (0 - )+ en(g™ - )
(1)
x?” = x;l + vf” (2)

Hrp , W jfll%ﬁ%‘fﬁ@*ﬂi,cl ,Cy j{lj][]JE%,
—JBEBUE A 257, ,r, MO ~ 1 BIBEHLEL ! kL F L
—HEIRACHYIERE s pbest! — x] AL T 1] 5 5 gbest”
— o AAMREE S [

2 BHENBEHENENTFEEZL(APSO)

PR A TR R IR AR 2 A SR, AL
H—BUE 2, 0 T HOE (E AR T FE3E ISR
FEANBEAE , SCHER[ 3 ] e ST AR AU, I 2 B 4
H— BRI PEAUE A M T2 R R i — 5
ANBUEIUE R T )i iR . O 1 R A
FE , SR HERR DA AU SR B A 18 ML, 5
SR T RESA A L, BUAE B AS AR RS
ANRLFIE AT 5 R T fie/IMEL TR fBPE AN B AR
PRI AR (3) 3 % TR AR AR RIS, 15 P A A2 A R
W an=(4).,

f (x Zi> _f‘l;fin 1 d
d wmin + (wmax - wmin) d d f(x: ) gJ['a\vt‘lrag(‘
w; = f average _f min
4 d
Wipay f (x ; ) > f average
(3)
oo =S
w + ('LU T Wy r:‘m d l ’ f(xil) Bfa(femge
- Shof
w; = max average
d d
wmax ’ f (xi ) < f average

(4)
Horp, w,, Flw,, HTSCZ 2 W/ MBI R4
R KA ME R AL, — 0.4 10.9,
55 d UGB Br A R T 1 2438 L 2(5) .

Fivomee = Zlﬂxﬁ/n (5)

55 d AR AR T 0 B INE R, 28 (6) -

fan = min{f(al), f(a3) -, fxD) ] (6)
TERE YA TR, A 355 408 T 4 51 58 £ 11
L AT F ST AE B RBEE (L 8, TESS TR
YREARHEAT T U A 5 b T A o 8 1 T
Sttt R B AR B B T AR O B R T2
Bk . 2ot AW R T2 o
BRI 4 R B, U 1R T e 1

YRR 138 07 BE A, 78T Yk A 3h 25 74 B 15
PEACER , Wk 42 Jm) O A PR s S SR AR KA B

F 3 A PR AS OB S R R

(1) WA, BB BRI N, f Kk Ak
BT, AR A RN 25 A2 2] T A
fhossp ]

(2) TR RL 385 0 BE B B hE 1 de A
78 R RE AORE - 19 5 B 067 8 43 A2 R pbest! I
phest”;

(3) B RS, A2 W Bk pbest’, 75
WA —25;

(4) 320 (7) AR 7R d REARE S
N BEAE AR -

&f(xl) =f(xi) —f(x") (7)

Hop i=1,2,,n,0 = 2; f(x) FRET i 1E
5 d WK B N EE A

(5) MHEN(3) FhAPRABIEALE ;

(6) M= (1) AN (2) BEHORL T REAAH R AL
B

(7) FEHH TR TG A7 pbest! Fl pbest”
IBREERIETR(3)

(8) i HE HEAAR I ALIE 1V pbest” , IBFTHEH

3 FERE

3.1 MK

T g [ 3 AR A R SR A S
PR B e A R ARk 5 B PR A A
AR RS A T PR RE LU X 24T

Sphere PRECH B 11 FRLIGE R, AU — DS IRAE
13 Rosenbrock HAT—A~4 Jmy fe/IME S HECS &
PRI, — M B M DA OK 15 5% A6 % ; Rastrigin FI
Griewank i Z2 W BRAL, fiff 25 (0] B 24~ Jey B e /ME
Ko 25 I ek B8 R R R R 20 8 IR 3
WHERIRZE BRI 1,
32 SHILE

XF THEEA PSO B0 BUEEE w =0.9,¢, =¢, =
2; APSO HRAUE w,,. = 0.9, w,, =0.4, ¢, =¢, =
2.05; X PR PR R RO AR E 1 000,48
TANECR 30, BEROR it R AR A B IR B
1 000 X,
33 LR

TR R PR A S 2 17 30 K, &1
PRIER Y38 0 B BB AT R LR 2 3 3,



%9 TKEE, . AEREEACE R R TR R
*1 WRAEMNIIRBRESH
Tab. 1 Standard test function and its parameters
PRAL A PRI IR B34 HUEE I IR RAE B2 Hix
Sphere flx) = Y 30 [ - 100,100]" 0 1072
i=1
n-1
Rosenbrock  f(x) = Y. [100(x,, —22)% + (x; - 1)2] 30 [-30,30]" 0 102
i=1
Rastrigin flx) = 2 (%% = 10cos(2mx;) + 10) 30 [-5.12,5.12]" 0 102
=1
Griewank flx) = Ly a7 - ﬁcos B 30 [ - 600,600]" 0 107!
40005 " o i ’
F2 BNRBIBEMNELE R
Tab. 2 Comparison of fitness results of each function
FEA PSO APSO
PR
RAGENEE  R/DERNEE PSR BOGEMN B R/NEREE P N
Sphere 0.409 6 0.030 9 0.142 0 0.003 4 9.39E-06 6.73E-04
Rosenbrock 604.288 0 27.800 0 62.988 1 492.436 0 27.143 4 99.139 1
Rastrigin 66.463 6 22.293 1 42.500 7 103.475 4 27.858 8 56.381 6
Griewank 0.516 8 0.073 2 0.323 2 0.052 0 5.98E-04 0.019 6
*£3 FBANRFHEITHIE ( Time/s) R 3Tt
Tab. 3 Comparison of run time ( Time/s ) results by function
) BEA PSO APSO
%K Time 1%/ Time SE-44) Time %K Time 1%/ Time S Time
Sphere 4.957 841 4.702 290 4.825 312 6.061 252 5.508 042 5.699 254
Rosenbrock 6.980 216 6.288 116 6.444 974 7.434 860 6.982 172 7.252 117
Rastrigin 7.207 524 6.497 882 6.812 241 7.314 094 6.742 256 7.019 888
Griewank 7.909 218 7.478 285 7.607 106 7.685 933 7.147 286 7.327 177
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Fig. 1 Test function convergence curve comparison diagram
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