B49E 12 H z) tb % k&
2023 & 12 H ACTA AUTOMATICA SINICA

Vol. 49, No. 12
December, 2023

ET RRT ZMEZENSRIEN Z T AN ZEAHEEZAL

A =

B E AL EANL (Multi-unmanned aerial vehicles, Multi-UAVs) R #HAT =2 TH B RIRL S5 13m0, ENE LK
IR T BRI RI S A R e L — . BT REENLM F7%: (Rapidly-exploring random tree, RRT) 2R X852 R
FERTI G S IR PTAT HEZE S5 R, 48 1 RRT ARAREE. i B AR R s, AR BN B2 6 9 BENLI, s 2 E P 2
TANTEE J = AR T V) RS R B0 B35 18 . thah, SRAWIRENIZA L (Dynamic programming, DP) PA K o i
TSR 730, 3 — D3R R B AR A AT . e 28, 3R (5 ELI6 U S0k 1A A

KR mEHEBZ AN, hRBEME, RRT SREL, shES MR, By

IR FRidE, 20—, M, 5404, 5T RRT FMREEMN S EHEP 2 L ANE A FEBAIK. B3k, 2023,
49(12): 2615-2626

DOI 10.16383/j.aas.c210368

I

Cooperative Indoor Path Planning of Multi-UAVs for High-rise
Fire Fighting Based on RRT-forest Algorithm

CHEN Jin-Tao"? LI Hong-Yi"?> REN Hong-Ru"? LU Ren-Quan"?®

Abstract In the scene of multi-unmanned aerial vehicles (Multi-UAVSs) cooperating in high-rise fire fighting mis-
sion, path planning in indoor complex fire environment is one of the difficult problems to be solved. This paper pro-
poses the RRT-forest algorithm which aims at the problems existing in traditional rapidly-exploring random tree
(RRT) algorithm, such as repeated exploration in the same area, large time consumption and poor feasibility of the
results. By adding and developing intermediate random trees, connecting and merging random trees, the RRT-forest
algorithm can significantly improve the efficiency of cooperative path planning in complex indoor environment with
multi-UAVs for high-rise fire fighting. Moreover, by utilizing dynamic programming (DP) for twice and a novel
obstacle proximity detection approach, this method can further improve the feasibility of the result. Finally, simula-
tion is conducted to prove the effectiveness of the proposed algorithm.
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Fig.1 Workflow of multi-UAVs path planning approach
based on RRT-forest
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