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A hybrid improved whale optimization algorithm
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[ Abstract] The traditional whale optimization algorithm ( WOA) is easy to fall into local optimum and has slow convergence
speed. Aiming at this problem, an improved WOA is proposed. Firstly, the nonlinear convergence factor is used to replace the
original one. The improved non-linear convergence factor is helpful to make up for the defects of the algorithm in global exploration
and local development ability, and can improve the efficiency of the algorithm, meanwhile speed up the convergence speed of the
algorithm; then, the adaptive weight is added to the whale position update formula, which can improve the optimization accuracy
and further improve the convergence speed of the algorithm; finally, experiments are carried out on eight benchmark functions with
fixed parameters and different dimensions, and the results show that the accuracy and convergence speed of the improved algorithm
in finding the optimal position are significantly improved compared with the traditional whale algorithm and other intelligent
optimization algorithms, and it has better optimization effect.

[ Key words] whale optimization algorithm; adaptive weight; convergence factor; optimization accuracy; convergence speed

WOA R H T8k MPP Y6k RGE IR R &, 5

0 3] = T REUR A9 BRI, Mohamed %5 A% WOA 17 JH]

figi 01 O 4k 5827 ( Whale Optimization Algorithm
WOA) J& {7 F 18 K A W9 A% B 3E 37 K 2% b i
Mirjalili 2 A 2016 455 H A— g 5 il B A
ReAL AT, HARYL Ok [ A Sk A 08 1 Pl R 1Y)
YT, 2Rk At 0 A R A A |
B ik s ok Se A I 2R %R Y SR B
FEXH AT B AR SR LU AR S AR S S T
BNSEILE D | — PG EERR LN, PREL
AT T, A TR T (PSO) 224 i1k (DE)
5] SR (GSA) ¥ K HU(FFA) %5875 WOA &
EINY ey R 9 R AR S =T 1 L B P - RZ S
R R £ 4 W 7E SE PR T AR 1, Kumar 258 Ak

T2 BE AR 5 5 1) S S2 s 45 SRR 0, WOA
SILBOEREAE R ZHUE DU R #E T AT H 3L
SRANT, AN A T e ROk KA — 35, 14 Ge i it
AL L AT H S I AR IE A7 A6 — BB B s (51 G s
HH SRR AR R B AT EE AR A T T R R B AT
W SR R AR 22 18 IR SR W3 Vk 45 ) i AN ik
T R 5 WA R e e A MBI SE A L B
S SHORFEMEN S . Pradeep 55 A K F 38 0 SR %
SIAE] WOA o, 63X A~ etk J5 9 387k v F 10
A B R B ARl R 5 BLAE SR LA | T
HY PR ) G Y. WOA B8R 7R WS i R % I
P H R AL, Oliva 25 A2 1 R 0 e S fit £

TEFERY: B M(1997-) L& oA, BB 7 A5 B S EAE TR IR mEA(1969-) , 2o, i, Fl 2082 , R ELAF5E 5 ) . 5
Wi BRI ; M2 (1997-) , 58 B A, FEMFSE T A5 B S8 TR IREST; AP’ (1995-) , 5 -5
A EEGE T AR BS I E TR SO SRRI(1996-) , 5 BB LR, FEMEITIT1  HARTE S ALER

WBIEE . B4 Email:454965711@ qq.com
YRS BHA: 2021-04-09

Y LR RN o7 4% 4] N5 5 A




57

WA, 25 &0 O Yt A A 5 ik 181

PEALT 2 (CWOA) , I HLAE K B RE AL L A HOG AR 41
1l AR ) 2 R 5 1 SRR A AR X L
FW], It TR R B e A R S S [l b A 33
DK 2 LA et 30 R RCR . R, B0
TEFESER WOA B335 h— EAFE R AL IRl R, AR SCHR
BT IR OOUER SR S A 1) i £ £ A6 B3 (Tmproved
whale optimization algorithm based on dual strategy,
CWOA) , B S HEL NS A T A
BSOS 7, Bt B AR RIS 1 AT LA 2K
ARG P LR AMZSA AT Sl e h 2R R R
SR A RE ST R REE , I HL AT DL S il 5o
TR SR i A gt (37 B SR SOOI T A E AL
T RN T LA R BT ) SRS E L B — D4R
PO RE . D7 ELAREW] i RE R A B i
T EE ML DR LB

1 SmafiEx

Z B R R BT N AR &, Mijalili %6 AT
2016 442 H 1 — i 29 (0 JE AR BE A 1k Jr vk —f
AL (WOA) ) i3 0 SR B A A 400 Sk
AT R B B At AR, i 1 s, SRl
I 53 LA 1 3 ANERAT, 40 Bl A it T
Rl A Y DA A 55

1 EamEe
Fig. 1 Bubble—net predation
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Fig. 2 Algorithm flow chart
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Tab. 2 Comparison of experimental results

. PSO FFA WOA CWOA
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Fy 0.96 51.57 0.68 5112.67 0.84 0 0.75 0
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Fig. 3 F,~Fj test function algorithm performance test diagram
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