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Path planning method for UAV swarm based on improved particle
swarm optimization algorithm

Cui Jin"?, Chai Jie"”, Geng Rongmei'”, Yan Hualong'’

( 1. China Fire and Rescue Institute, Beijing 102202, China; 2. Liaoning Fushun Fire Rescue Brigade, Fushun 113000, Liaoning,
China; 3. Key Laboratory of UAV Emergency Rescue Technology, Ministry of Emergency Management, Beijing 102202, China )

Abstract: At present, the use of UAV swarms for firefighting practice is still in the laboratory research stage, and path planning is a key
technology for unmanned aerial vehicle and unmanned aerial vehicle swarms. This article starts from the actual needs of fire rescue and
studies the path planning technology of unmanned aerial vehicle swarms based on particle swarm algorithm. In response to the problems of
premature convergence and falling into local optima in traditional particle swarm optimization algorithms, a linear decreasing strategy is used
to update the inertia weights to balance the algorithm’s local and global search capabilities and avoid premature convergence; Introducing a
perturbation particle update mechanism for speed updates to avoid the algorithm getting stuck in local optima. Based on actual task
requirements, it uses MATLAB simulation platform to simulate mountainous fire point environment, and carries out single reconnaissance
UAV path planning and UAV swarm fire extinguishing path planning separately. The results indicate that the improved particle swarm
optimization algorithm can effectively plan the path from the takeoff point to the target fire point, with a shorter path length compared to
traditional particle swarm optimization algorithms, which to some extent improves the effectiveness and stability of the algorithm search.
The research results of this article can to some extent promote the application of UAV swarms in firefighting and rescue operations, and
improve the efficiency of frontline rescue teams.

Keywords: unmanned aerial vehicle; unmanned aerial vehicle swarm; path planning; particle swarm optimization algorithm; fire rescue;
UAV fire fighting

FEAML(unmanned aerial vehicle, UAV) HARBUN ML 255 SHBIRUEFT S0 TF R . SR80 — T AL IAATIE 55
VLR A BBV S ERETD 0K . = BORAS RS LA R R AT, e KL
AT PR e WA 38 15 2 0 Ok B 2 B i B BEE AR MO A BTSSR T A ), T AL RE AT
PEATSN S, 762024 4F 3 H DUNHEVT B AR a b g I R A B AR MU L R AR OE AT 55 B PR
SRR T AL 570 552 906 17 20 | AN I 1 0 3 15 e 2 R RS SER I . S B S i 24

Wr#s B #3:2025-06-20; 5% A B # :2025-08-21

ESTH b TE AL LA A RAF A B (HT-2024-2)

VEBRIN . Z(2001—) , B 300 7 35 b5 HIE L DGR THSES 5K, MR F @b RAMERITH H ikl BA,

BEEE R Z(1993—) , %, #9005, FLF QA RANERIEH L EE LA,

BIFARSC i 2 Rk, F A THRRETFHRLZORANEHRR BRI FE(T]. AL KL B ,2026,45(10) ;18-23,42. (Cui Jin, Chai
Jie,Geng Rongmei, et al. Path planning method for UAV swarm based on improved particle swarm optimization algorithm[J]. Techniques of Automation and
Applications,2026,45(10) :18-23,42. )



A Zh b 8 R 5 H

2026 4 4 45 35 45 10 1

Techniques of Automation and Applications 19

N B C AN RE B FL R A ) B e Kumar
UV T ST TR AR SA R TEAR RS ARl
SN R A TR, Yu U0 B — o AR A R
FHEOULARSA L SDPSO, 38 i & JF A 4PLIR KB et 1 ok
FEERYPEAL (particle swarm optimization, PSO) 532 Fh 4 &
S U I TR S8 R T OLARRE ), WO T B A R TR
Sh, SRS BR T HT A UM AR TR A R R
22 TC NAILBE A RN [0 308 ) S ik B 1 O B A K
PR, Zi L, BRTC A —Soh FRERE T I ANUER R
FLR P AE CRIESR , (A7E B AR I R AR AR LR T ATk AT
55 PAT 42 AR5 T AT SR AEAE T 22158 U0t B ME R, X s
A T ANV B B AR MR L 0055 5 1 FH 8 A7 1o 4
— Ak

AR S RS GERL T T 505 5 B N R 8 e A0 ik 25 ] A
P& SR SR FE SO T, I T2 A 358 D 5 e T 15
R | DISP- 530125 0 4 Ja 48 2R R 48 R BB 0 s TE AR Fh 45
R4 75 T 3G Sk SR LG, R e R i R A
WETFI R, [RIIF 5T MATLAB ffj 57 & #4051
FR AT IR AT 5575 5K, 40 A T A e AHLAn TE AHLAR
FERY AR LR, 38 2 X BB T ek SR i T RE

1 ERuTHE®
1.1 HxREBE

K7 B L B 146 A Kennedy A Eberhart 52 3] § 4%
Frrh S RER A S BT NS A, T 1995 4R d
TS RN A AR TR BT B RS 5T
AR EYIOLE , BN R & AT R 71 |
PRSI R AT 7 T R b A 24K
A S UTHAE AN ESREY , EfESiZ TACH
EEYRAE X AN p,. o SUCIEIEE, FEE
H) S ik 2 S A R B AL S LR B R (5 RS 2 7E
AR BRSO W ) B AR AT, TR TR B Y B
BRI B 2R g, . ES LR
Ferh  HUHER B — DA 232 B = A Iy 51, 3 A
WA 0] | 22 SRR AR 7 1] LA R 55 L ) B i Bl i 3 S8 15 107
], S JUAREEIX = ANT7 [ R Wi 5 B B B AR B 4R, B2
AW AR . XS RRIEE AR S R A2
() (4 EL 3y 8 0o 728 A0 A R 4% A LR 5956 T RV R A A £
R 58 o BT RS AR SR AN IAL 1 B

I HUS LR 2l 1

YRR A E
X H LTI
SR
wV‘] X't/+|
e, (Pr=X1) e 5L~
EEI NIk ~ av
ye X,'[\\\\ czrz(P“""“—X,")
v ~
’ B LY i e \*\\ SIS A
i A G 28 055 1
X YRR 2 M Ir
5L b

B1 RFEERERRR
Fig. 1 Search strategy of PSO algorithm
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Fig.2  The flowchart of improved PSO algorithm
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Tab.2 Parameters of improved and traditional PSO algorithms
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