FREALI 5 . 2023, 3110 L
e 140 - Computer Measurement & Control 11 1‘+5Eﬁ|

TEHS 1671 - 4598(2023)10 - 0140 -07  DOI:10. 16526/j. cnki. 11—4762/tp. 2023. 10. 022 RESEE.TPIS  XEARIREG:A

w

o 1 B & £ 5 0% K B IE] 20 SR A
L 325 R X1

AR, BHAE, # B
(1. EEMEMRKY Bk, Ma 211106;
2. MU E MR K2 TAMMRBE, BT 2111065
3. WA MR K /N T AN HE AR TAL A fF B E SR =, M 211106)

FEE B oxh g S R A I A 3R T0 AU AR [ A R o ) A I A2 AT I (] LS SEBR TR R . JF R T
S Y it B A OGP B 5 R 5 K T B S T O T T AT HE T R SR B BB LA S A A TR T ML A s Bl
JG 51N 5 T A 2 I A AT AR H ) MR ST AL A e g L TR o 3R Ak AT B I BIL I E BIL AR DR B, 3k BT 5 & AL
WP RS HRAES W H B A SO0 S Tk S SOR B2 . R BE AR A SR B s o R 2 o os 00 U0 B0 B0 0 A bk R AE A TR 4
5 B 5 A S0 520 0 X B T S 3 v A S B A A SO T 5 (i SO B A D R 5 (7 BTSSR R Y TR AR EE S LR I,
K BETT AR 55 8. 0905 THT A o £ BE AU #LR B . F3030 R S5 13 T 42 5 50005

KB AU UL ALK WP RIZR s SRdE AT WA YRR

Whale Optimization Algorithm Based on Early Warning Mechanism and
PathPlanning with Time Constraint

YAN Haoquan', YANG Liuqing”®, ZHANG Yong**®
(1. Research Institute of Pilotless Aircraft, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China;
2. Key Laboratory of Unmanned Aerial Vehicle Technology, Ministry of Industry and Information Technology,
Nanjing University of Aeronautics and Astronautics, Nanjing 211106, Chinaj;
3. College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: For the fixed wing UAV path planning with high real-time requirements, time cost is introduced into the optimization
model to fit the actual project, and thenew improved whale optimization algorithm with early warning mechanism is proposed to com-
plete the optimization solution. The algorithm establishes individual early warning probability by ranking fitness of the population,
and uses itto control the selection of update mechanism. By introducing the weight coefficient associated with the early warning proba-
bility to control the expansion and contraction of the spiral update mechanism, and using Lévy flight to improve the random walk
mechanism to accelerate the convergence, the goal of balancing the development and exploration capabilities of each mechanism is a-
chieved, which is beneficial to alleviate the problems of whale optimization algorithm, such as slow convergence speed and low con-
vergence accuracy. The simulation experiment uses benchmark function to prove the effectiveness of the algorithm, and the simulation
of path planning in different dimensions and distances shows the superiority of the improved algorithm. The simulation results show
that the algorithm accuracy can be improved by 8. 0% when dealing with low dimension path planningandthe convergence speed of al-
gorithm can be improved by 50 %.
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