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Event-triggered gray wolf optimization for quadrotor unmanned aerial
vehicle three-dimensional trajectory planning

QIN Dongyan, YAN Xiaohui, SHAO Guiwei, YAO Yuwu
(School of Artificial Intelligence and Big Data, Hefei University, Hefei 230601, China)

Abstract: An improved event-triggered gray wolf optimization algorithm (ETGWO) is proposed for the 3D path plan-
ning of quadrotor unmanned aerial vehicles in complex environments. First, the search space and search capabilities are
reduced and improved, respectively, by introducing spherical vectors to characterize flight path generation. Second, the
adaptive weights are designed to dynamically adjust the fitness function of the flight trajectory cost, thereby improving
the efficiency and accuracy of path planning. Based on the gray wolf optimization (GWO) algorithm, a nonlinear con-
vergence factor is selected to enhance the robustness of the algorithm. Additionally, to better balance the global and loc-
al search capabilities, the position update strategy of the gray wolf individuals is developed based on the update velocity,
which is integrated with the event-triggered mechanism. Finally, simulation and comparative experiments are per-
formed to confirm the superior planning performance of ETGWO compared with those of other algorithms.

Keywords: improved GWO algorithm; event-triggered; 3D path planning; spherical vector; adaptive weight; nonlinear

convergence factor; velocity pausing; quadrotor unmanned aerial vehicle
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Fig.5 Top view of the planned path
K6 4 T ETGWO 51k D K HoAb X e 557k
14 F 0] B A A I B B, TC IR A 2 D A
A, SLGWO F1 SNGWO B3k 7™ A= 1 B 458 AR
HCSL, (HE N E A 8/, H SHGWO 5k
FI P REZE TR I ER 4 ETGWO 2. " LIFE H, ET-
GWO H i 1y PE R fe i, PR o & W DLAE ORAS 14
Ja& 1 TC AL S8z TR S BB, TR
R RS AN PR H . B 7 40 7 R
O = YR TR, 0 305 R B S e B AR O T A
M, H R iTEEES .
900

—+—SLGWO
—&-SNGWO
840 [ 1
@ A
i
S
jut

780

720

0 40 80 120 160
AR
(a) n=12



ZRACTHE, A R TRl A BRI AR 32 1) DU e 35 T8 AL = 24 Sy 8 L Kl

%34

* 705«
9001' ——SLGWO
—=-SNGWO
850 1 —4-SHGWO
m
i
= 800
2]
750 |
700 . . . . .
0 40 80 120 160 200
PRI
(b) n=22

B6 YATAEMAIENERE

Fig. 6 Fitness values of the trajectory cost
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Fig. 7 Front view of the 3D trajectory
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