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PSO-RRT robot feasible path search fusion algorithm
SONG Yunyun, LI Xingxin

(Faculty of Big Data and Information Engineering, Guiyang Institute of Humanities and Technology, Guiyang 550025, China)

Abstract: PSO-RRT is proposed to solve some problems of low sampling rate and long search time in the traditional RRT
algorithm for feasible path search in static obstacle environments. PSO-RRT, a robot feasible path search algorithm, is proposed by
integrating PSO ( Particle Swarm Optimization) algorithm and RRT ( Rapidly Exploring Random Tree) algorithm. In order to
reduce the number of iterations and search time of the RRT algorithm and improve search efficiency, the PSO—-RRT algorithm
introduces a sampling rejection rate parameter to change the random sampling method, and uses PSO algorithm to optimize
parameters such as the random sampling rejection rate and extension step size. The simulation experiments have verified the
effectiveness of the PSO-RRT fusion algorithm proposed in this paper in three different obstacle environments, and the experimental
results illustrate that the PSO-RRT algorithm outperforms the comparison algorithm in terms of iteration times, search time, and
path length.
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Fig. 1 Diagram of RRT algorithm single tree expansion
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Table 1 PSO parameter optimization results under different
obstacle environments
JAPLE B BENLRFEIEL R PR K
PG i 2 BUR AR 1 0 0.50
fi SRR RIS 1 T RS RO 0.42 0.73
SRS 2 N SO A 0. 62 0.73
WEE 3 TS EOR L E 0.18 0.88

i 2RO LSS R ] A AR SO B R
BERILRAT: FH 248 32 8] 010 (1 I S8 AU T Al P o o 3 B
I TROLIE , X0 i Tk B EREE IR , 2 R 1Y
ATARAES AT 1 DX, DX ) A — 4 H AT LAAH
A, T B FbR AR AR R 1 2 K 7 1]
S BN LR A LRI 2 A0 R, WA i
SRAF RUTE B AR R DX B, A R ROR AT 1A
PREE Y A R B, KR TR SR 2R R 5
A5 DX A G A R 05, PRI 8 ™ R 28T U
PR A, AT E— 2D 3 i B AR I R AR,
M PIFPEREE T B REALRAE TR 4 B, I R O X
PRI PR I T 3 H b i A KA R A A2 T
0] A2 2, 1 H AR i DX R AT B HIL SR AR Tl A2
TEIXRIRGE T AR R, T AP KA X 2
BRI A AN | A 2 R S BUE AR
Ly PR A AR A, S O R A R U, AR B AR 1
AR, m ] WL, X A SR (B AR AR SCRY

20
15
10
5
0
-5
0 10 20 30 40 50
(a) RRT
30
25
20
15
10
5
0
=5
0 10 20 30 40 50
(¢) RRT

LI BN RIS
3.2 AREBRMETHHESH

ARICHs 72 B ML A N — A L, 23
RRT,Connect—RRT .RRT* FIZ< 3¢ PSO-RRT 4 4 Ff
FREGIA 3 AR A R fis S o b b AT Rk s, i
T BERAE AR SR AR B SR I K A 4
I SAR ST EE Ly € S X S i N S L LR
RSB A, 2R O HARZ S, KA R YRR I %
N CATEY/IRE SUREF NI N NEEL T Y U IEAR GRS S D5k 1 ]
R/ AE

BEAPREE 1 2 (R AR PRI, RAG 0 A 8 H
TR, BREGRE 1R A RSA A AR R A5 R N
Kl 3 R,

TEREIGIRIE 1T UL 20 YR FRERFE A
WP HIHAR R E SRR T R B {E, AN
AR AR RS LA R R 2,

®2 BEFE1 THRREANITEER
Table 2 Evaluation results of path search of different algorithms in

obstacle environment 1
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Fig. 3 Path search results of different algorithm paths in obstacle environment 1
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Fig. 4 Path search results of different algorithm paths in obstacle environment 2
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Fig. 5 Path search results of different algorithm paths in obstacle
environment 3
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