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Improved intelligent vehicle path planning RRT algorithm based on
node filtering and kinematic constraints

MENG Xiangyong, YOU Caixia, YAN Yunbing
(School of Automotive and Traffic Engineering, Wuhan University of Science and Technology, Wuhan 430070, China)

[ Abstract] Rapid Extended Random Tree (RRT) algorithm planning path twists and turns, convergence is slow, and can not be
directly tracked by intelligent vehicles. To overcome this defect, an improved RRT algorithm is proposed in this paper. Based on the
basic RRT algorithm, target bias strategy and dense node filtering are added to improve the planning speed. When selecting the
parent node, the vehicle kinematics constraint is considered and the extended step size is determined dynamically according to the
vehicle position. Finally, the path obtained is trimmed and smoothing by cubic B-spline curve to generate a smooth and tractable
curve. The simulation results show that the path generated by the improved RRT algorithm is more reasonable and smooth, and
conforms to the vehicle kinematics characteristics.

[ Key words] intelligent vehicle; path planning; Rapidly—Exploring Random Tree; vehicle kinematic constraint

PR EATAE AN AL

0 3 B (1) SRE A B, BB R R

N T PR AT RCR MR AT 42 4, T B 2
5 A S B G RO TR AR R
AEZEAT Bl A0 2L 2, JH: 32 A P 8 R0 440 25 i
(VA RNIEE AV R WA w1 P74 51782 RPN N8 U FRe S
BRI B AR H R A TOR R R kAR ARG
FHE PO T A LA AR R
T N3 RRAEE S 4

198 2R ok A S P PRI 0 M Ll J A 1438 3 2 2
A, B BN R UL N T3R5 th 5 o
J137 ek K, BT R (A S BN R R eI . Sk
[6] 48 A PRsE AR R BEALAR | 2 — 25 R 119 1
PR I X T AR 28 AT AR A,
SRS 23 (E AT AR ] B T D2 iR i 42 0 sl i
FErP RS T, IR 22 W . FEA ) RRT

BEE&WH.: BRARR2EH4 (51975428)

(2) A B AR T, 2 Tk BB

(3) R L ST,

FEXTHEA RRT Bk B, E NS4 F AT T
KRB 5E . SCHR[ 9 ] $2 H B9 RRT = B3k, #
BHEEA RRT () 2P 2 REAL B A, XAy
SWER R, FELO GRS R LR BEE R
M2 TR S WAL, (A S R A 18
SCHER[ 107 2 3 1% B bl 1) 4 R F ) 820 K B4R
PEiE TSR AR A AH IR v MR A i AT SR A i B
MLERIRE , SCERL 11 ] 424 8 TG-RRT 5% K Hw
SRR SR BEALAR B SR =AY i = A
FE BT Lo PO BB ML A, AR AR /BRI, 9
A ZR IR SCHER[ 12 148 B FE S5 il e X B A2 a5 i
TTHUA, AT DAGRSIE LG A2 Hh R 0 i 2, FL 4

EB A WAL (1996-) , 5 BULBRSE A, FEIFFE T . 55 RE 2 Bz sh Al & el /8 (1978-) , &, Wit B2, E BT W83l
2 VK% NVH; iz ke (1968-) , % i+ #0z, FEMF5E )7 10 B IS4 B s RE RGN,

BiEE.: izl
s B HEA: 2021-10-08

Email ; yangyunbing@ wust.edu.cn

Y LR RN o= K4t 55 A




514

ToAEAK, G FETAY ST IR KB e A A I Y RRT 509 17

Wiz gk

IREE BRI — R L GE T RRT Bk,
BRI T IR BRI A 2% | AN B i S S A1
B S, AR SRR R AR AT R AL | A5 i AT
ZEIVA 4R — Rl kot RRT B9k . A5 H A i 1)
W BT AR TGS B 2R A
B KSh8Y R I R4S 20 i Bk A2 084700
AN A ET AT =R B BEA AT, B
I 5 FSL IR T Rk A s

1 EZARRT &%

FEAS RRT S0L 2 DIWIIR O g, AR AL 8
i BEALAE CRAE 0 SRR T AR R, F B 1Y)
SRAE SR BR HARGE N, BN R 2 7ERE
BT s R, A T A SR B — SR 42
e 1R,

Xrand

B 1 FEH#T RTEE

Fig. 1 Random tree expansion diagram
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1.T.init( ) ;

2. Fork=1toKdo;

3. «x,,< RANDOM_STATE() ;

4. «x, . <« NEAREST_POINT(x, ,,T)

5. «x, < NEW_POINT(x,. . ,A)

6. Ifnotx,, € OBSTACLE
7. T. Add_Node( ) ;

8. end if

9. end for

10. Return T
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Fig. 2 Schematic diagram of dense node filtering
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Fig. 3 Simpified kinematic model of vehicle
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Fig. 4 Parent node selection diagram
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6. «x,,, < RANDOM_STATE()
7 if not DENSE_NODE((«x,,,,)
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13. end for
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Tab. 1 Comparison of simulation experiments of various algorithms
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H 51 RRT 0.360 17.5 189
A 4553 U RRT 0.482 18.1 216
FAREZ R RRT 0.540 17.9 253
ik RRT 0.334 16.8 125
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Fig. 5 Simulation results
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