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Abstract

Rapid Randomized Expanded Tree (RRT) algorithm in the robotic arm path planning process
planning path process is time-consuming, the randomness of the planning method, in the actual
production process seriously affects the efficiency of path planning, so the improvement of RRT
algorithm has become an important research direction of path planning algorithms. In this paper,
the Gaussian sampling strategy is used to improve the RRT algorithm, and the improved RRT algo-
rithm with directional search strategy is proposed and applied to the path planning of six-degree-
of-freedom robotic arm. The simulation experiment of obstacle avoidance of the robotic arm is
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carried out by MATLAB platform. The experimental results show that the improved RRT algorithm
can effectively save search time and improve the success rate of path planning, and also provide
some ideas for the control of robotic arm path planning.
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Table 1. Manipulator D-H parameter table
= 1. ME D-H 8%k

AT i g () a () g (mm) d; (mm)
1 0 90 14 330
2 -90 0 265 0
3 90 30 0
4 -90 270
5 90 0
6 -90 0 70
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Figure 1. Manipulate link coordinate system

B 1 AU EET LR R

£ D-H ZHGER LG -, 6 Bt EEHURE AR QRERT AL PR 28 Z R 55 AR 0 O -
cosg, -siné.cose; sinfsing; @ Ccosé,
_ sind  cosé,cose; —cosésing, @ sing,
A6)= (@)

0 sing; cos ¢ d,

0 0 0 1

6 1 F EEALAR KL R A 2 B R S U AT 3% 1) B 8 AR AR R T X () s

n, o, a p,

X X X

0 0 AL A2 A3 A4 AS ny Oy ay py
Ts =ARAAAA = )

nZ 0Z aZ pZ

0 0 0 1

ﬁ¢,ELEMﬁ@%%X%MW%ﬁ%%§§,[m P, mf%ﬁ%%%é@@ﬁo
2.2. HlIWE R ER

HUBE B 42 A0 1) o 72 38 75 B X B i AT WP R A, S T (AL B g 5 AT — 2 & AR %4k,
BRSPS A K TR, BISR R K T 1A 2 e 2k S B LA 3 4 7 A R A )

T T AU o) A7 T 7 A0 SR R D) A R A A o A5 T AR 28 VR AL BRI 5, R 90 20 O A IR A
RS KRS S R A AT KT IRE K%L PR S R 24 5 5 A bR R B, 36
FULERER, REZEAHWE=AT ML RS RAEESRANR RN A ESE. T HUE EFT
Z IR, AT DAIE I ARG P [ A4 v U B 28 22 1) 1) B 2 SRR AT %8

Z

DOI: 10.12677/mos.2024.134423 4676 e RSE TR


https://doi.org/10.12677/mos.2024.134423

TWETE

3. HXRE
3.1. RRT B R HITHEE LGN

RRT SE %O AR R AEBEALAE O T b AW et , B RHR 3 H AR i e 4R B k. fEY
JEid R, RRT BES RS S IUA W IR B Bl i1 AT R, DUORFFR M PE A 5 M. RRT B0
HARECRIFR B 4 R fe A, DO TR B T RN AR BT ST R . Mo, S BE R B m liA7
EFERGYINS, RRT 5L AE BRI W e, N T #2 RRT BUEE R 2808 R IR R, Ak mir 23
T RRT B . RRT-Connect 5y 38 MAZ AT s AT EH bR 19 A8 B A, IR AR R AT DLORIIE 1 fff 1 21
ERAEARIRE, AR E BN —NMES. MHAERZHEIEOLT, RO SR E AR 558 B A ik
e 5 RRT FEAHL, FAEEAE HET KA 77 BB, RRT A1 RRT-Connect 531
TR 25 Fm A WS B R . WL B RRT*BVETE R RRT SEMFERE ok 7 QT s ik pl
ill, I A* SR IR A 51 o 0K SRAE v 8 B /N BT AR SCT R, T AR i el . S 77 38—
RSB B RS, Informed RRT*EENIS A, ZHVEAE RRT*SEVEI LA 38 i X Rpf
2 AR A R 0 A AR B AT — e B R BE AL, Stk T A I RRT*EETE il — R WIAGa % 1%, Z Ja1Elt
PRI RS AR AR E bR s A 9 R RO Re— IR 1 DX 3 (5 9 25 1] DX U T J— AR ER) » 2 J5 HRSRRE s RAE
SRR ) DX g b AR P AR R, DAAS W S5 X3 A 11 S R R A

3.2. RRT EEmxi#

3.2.1. BRI fREE

v 4T 7 A R AE A SRS 3l A P KR 5 3K, %0 I R A 2 (R X, X RRT S
R RBATLR, BEFE S IEIN, (EFRAGY SR e R 2 A8 S A R B IR R, AR TEPRAS
DXk R e A D B KSR PR A TESRFE AU BRI X RRT S0V (R BEATLRAT: S 4 Ak 2 RAE T B, E T
IR AR I IR . e R B R AU n g B IE KA ()

c2

1 oo 3

2no

#(cio)=

b o Jymdli B bR ik 2%
SE SRS obs(¢) , SRR AR, HAEN 1, ARBAERERER A 00 DMEE S HEREEAT G
DXIRHEAT R o 228 0] BRI 2 R S
f(c;o) = [obs(y)g(c—y:o)dy 4)

AT (A AT LA Y, 2RbE A B RS 205, BRI EDBOR . DRI I SRR S5 R R RS N T
KAE, € GN(), ZRAE R B R I SNGYE N 0. A EFRbsY 2 S, Hai R A5+ 5K (4).

g(c;o)=max(0, f (c;o)—obs(c)) (5)

3.2.2. TERE[HLLE
TEHEAT 7 20 A1 R SR 5 1 RRT R e s 7 RIS, EAIHE W20 S, 263 RRT
SV R AR KGR VR, AR T BB A=A, T SRR A 8, 51N SN AR AR R L
TESE—M B, Sefd R FEIR B X, » SRJE X H AT REREAS I, AT RAERERE BT, B X, N
By, r MR A, X, BEN X TEA MG BB X press T X B Xy IR 52 B0/ N
AR ¢y » B2 N RIEINMR 7 BT SRS AT 0 5, WSS e 9N T ¢y, JE HBNE RN 5

DOI: 10.12677/mos.2024.134423 4677 e RSE TR


https://doi.org/10.12677/mos.2024.134423

W ETE

RS I, 5 LA X,y (AN Xy » /N AR BR300 BV 45 SR 3 X,
AR, SR I R B 2 1

FES B, THER AR R, DU EIR OB, 38 FB AR A SRR A
UESAETE 3 Xy 51 X FTRE T AR T LI 3 X, HOBE AR N F 2 X,y + LI BRI 02 R A
B T X,y A ALTT L, SRR — 015 S 1Y SRR (O A T 1 X, » I EL I M 26 2.
BRI 2 R

init xinit xini!
HPre
m—
i 12
xim’t xinit xinit

Figure 2. Minimum path cost function update process
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Figure 3. Comparison of RRT with its improved algorithm in 2D environment
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Figure 4. Comparison of RRT algorithm with improved RRT algorithm in 3D environment
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Table 2. Performance comparison between RRT algorithm and improved RRT algorithm in 3D environment
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