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Dynamic Path Planning for Mobile Robot Based on RRT* and Dynamic Window
Approach

Abstract

Abstract: A dynamic path planning method combining RRT* and dynamic window approach(DWA) is
proposed to realize the obstacle avoidance of mobile robot in complex environment of dynamic
obstacles. Improved RRT* algorithm is used to generate the global optimal safe path based on the known
environment information. By eliminating the dangerous nodes generated by RRT* algorithm, the security
of global path is ensured. Greedy algorithm is used to remove the redundant nodes in the path to reduce
the length of global path. DWA is used to track along the global optimal path planned by the improved
RRT* algorithm. When static obstacles appear on the global path, the weights of DWA algorithm
evaluation function is adjusted twice to avoid the obstacles and return to the original path in time. When
moving obstacles is in the environment. By detecting the dangerous distance in advance, changing
direction and speeding up, the robot can safely drive away from the area. Simulation experiments verify
that the improved fusion algorithm proposed in complex dynamic environment has shorter running time,
smaller path cost, and always keeps safe distance from obstacles, which ensures the optimal tracked
path while safely avoiding the dynamic obstacles.
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Abstract: A dynamic path planning method combining RRT* and dynamic window approach(DWA) is
proposed to realize the obstacle avoidance of mobile robot in complex environment of dynamic obstacles.
Improved RRT* algorithm is used to generate the global optimal safe path based on the known
environment information. By eliminating the dangerous nodes generated by RRT* algorithm, the security
of global path is ensured. Greedy algorithm is used to remove the redundant nodes in the path to reduce
the length of global path. DWA is used to track along the global optimal path planned by the improved
RRT* algorithm. When static obstacles appear on the global path, the weights of DWA algorithm
evaluation function is adjusted twice to avoid the obstacles and return to the original path in time. When
moving obstacles is in the environment. By detecting the dangerous distance in advance, changing
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that the improved fusion algorithm proposed in complex dynamic environment has shorter running time,

smaller path cost, and always keeps safe distance from obstacles, which ensures the optimal tracked path

while safely avoiding the dynamic obstacles.

Keywords: mobile robot; path planning; improved RRT* algorithm; dynamic window approach;

dynamic obstacle avoidance

0 55

HT#aNENREE B FEFH. 26T %%
s, LA N T Tl . BT RS
FEEAFES . HATHBAARI A, 8%, 24%
Pk B 36 bRk BB RS S LA N (0 TAE R &S
DRI, e 2k R R Y — 2% B 1) 22 4 B AT A5 T
R, BABOKMHE IR SO - . AR
WEiE B A CMMATE AT, P ERE M
Rl 53 4 JRy B A5 UK R0 RS R B AR R . L) 4
J5 B A3 R B A 3 T R iR I AT, BT
SKAE DT 5 DL A R B L (RRT) s 31X 53k
WHEEEETREAMMEGEE, a2k
B, ST, 7R W R AT BRI A
N LR A Hbr S 53051 MRS 55
(% 7 SE R BRSIL A N, B R S
1M 204 & 17174 (dynamic window approach, DWA)ZE
T N3N AL, 2% 8 H I8 Bl 1 AR
BeAE B, FFRFE B R AT I S 2 A U, P
PEAN R 1S B B R A, W TS AR
s,

RRT HE T HA MR, ME TS, #R
RE 77 iR S0 A2 38 T LA N 4 SR B AR
%o SR, BUA I RRT BEA B MRISCRIK. 2%
BRRAK. BAEA S A", 9T Rk RRT
HIRAEERIN A, 2 5E i T ik i, 3
BR[10]42 i T RRT-connect 1%, M i A1 2L 5 [A]
B A2 AR BE AL, S X Ry b T
FE AR RN B 18], AE SRR 2 6 B AR A T RS
SCHR[11142 H T RRT*5E,  fE45 90 RRT HE 1 2
fitth 2 b N EE T 328 43 ALY ORI E T AT 2R K AR

AR 78 R B 2 T R B iR AR Bk AT, (HER
A I P AE O B R . SCER[12]4 1 T
RRT*-smart 5772, 18 Ge KA 7 e 1M
RIZz, A PREE 0 H &R R . SCHR[13]42
H T — PR 2 ST 2 B AR HLAE N B AR LRI Ty v
LM-RRT, {RIUE T 4 &) B% 4% 04 %5028 IR B 1 5%
A T8 B A ) R AR R ) P A ARk, (H R AT
AN BA AL . SCHR[14]18 7 42 RRT* 5750
R BR AR 0 22 Ak, 38 0 R B RS A 3 AT 2 K AL Ak
H, HRERARI 22 RAT, HIRA % I8 2 )
Bt ) B, BhAS B VE(DWA) B T 5 e A
BRI E T UL AR R sk A g, R
R0l R Ty EZS R e e e e e S Y ST O
T RS B il #4545 . DWA B3 1 [ 2 AU 1)
PEA B B0 E I B A TR IE B R A I B A BR
Bio SCHR[15]2E T 5@k 2] 3145 5 DWA S 4L,
P 1 BRI O N A RS AR R R R
SCHR[16] ¥ T H & BRI 3 45 1 52 DWA TEH R £k
(R LA N 22 4 RH 2 R A % R A
Y. HRT, Bk RRT 5920 92 7] DAZE CLRIR
BRI AE, (HIGVERIF SSRGS . M
A — U DWA BU9R A LA 280 TT 2 245 B S 4
EARMEIRTG & R AR 2. Rk, sk X i Fh &L
EHLIL R BARIC N EE . SCER[17]3R T —
2L T RRT*H DWA Wil & 7772 . £ 5] H RRT*
R R Z G, 91 N ZE BR B DWA B
PRER A R BAT, MIMIRTS LB, SCIBh A5kt
B o E RN PR B A7 0 PR B PR S 1 A 2 o SO
[18]117) A Bl RRT* H1 DWA L& N A [ f) B i 4
WRBE, SEEL T SR RUR 4 R s AR )P AT. (R
AT, ZAMAABIRRE.

http: // www.china-simulation.com

° 958

https://dc-china-simulation.researchcommons.org/journal/vol36/iss4/14
DOI: 10.16182/j.issn1004731x.joss.22-1543



Zhang et al.: Dynamic Path Planning for Mobile Robot Based on RRT* and Dynamic

236 55 4 1
2024 %4 H

PR SCHR T 4 SR R AR L RRT A= 3 i 42
1% DWA WASF M FEEAT T AR AL, IFFEH T &5
o MAIFRF RIS N B RSB HEE T BEAT AL
A B AN 22 Atk o EXF DA ), AR SR
—Ff it RRT* 5 DWA 5L M @l & 10 %42 J ) 7
o EETAEWF:

(1) &t RRT* B3 80 K] A 3 428 . 2 B A 4 30T
(Ryie) s, 2t — PV BR fE B 1 AU TV, DA AR
A SRR LS. N T RRBET N
TUATT AT, R B0 AR S0t B AR AT 4 AL
114 R R AR I 22 A MR AT R AR AR 1R 3 T 04K

(2) &5 DWA Skt = 4 R %42 51 Sl ik
PRI EARERAT, [ 52 BCE B PEAS 2R B2 3E AN
[ A AR5 P I R, A SR FH S0t P RRT* AR
LI 842, K AR N DWA Bk S % HiE. W
RAEVHE A JR A% Bl 72 v i 3 R I i 2 e
T, A DLUIE A8 SO A bR R IR SR
MR B 2 2% B A (0 7 SR LR . G SRR BT
DLAE BT, ALV T — o 2L 11 20 25 2k i 55
W&, TERAME AT TR I S R PR R, SRS A
7 242 1) R 3 B 1 Bh A PR A X ek, AT 4 v
T RN NTES S R 2 4t

1 EFEE

1.1 {54 RRT*&)E

RRT*/&—Fhik B I RRT 5k, FESB Tk
E A FE AN I ) . RRT* 925 2 — i gt
R, IR RRT Sk R S5E AL BN 5 37 ik
PEACT SR E T A e L R, B A AR IR A
Wraghn, 153k ok

RRT*E VLM — 204G B IR .
WE TR, L g, ARS8 U 42
A, XA A g, BT AR SRR H 4 1%
RA s, AHNAE. Fy He Jo WEHATUE
i, A-B-D-KIX %k 4%y RRT 59275 JLKI 0T 463
KRR, HERIRRA N 9. & 1A Rl

5K, % file RRT* 5 DWA SUARI RS shHLEs N2 & Bt AR AL

Vol. 36 No. 4
Apr. 2024

Flg,., M, BE555NA-EK, A-B-D-FK, A-E-
H-K, A-B-D-I-K, & RA S8, 13, 12,
13, BT84 A-E-K B RAG, Frih, Bt
A-B-K ¥ #J7 #% 1% A-B-D-K.

BT e A

Fig. 1 Reselect parent nodes

RRT*SHIE I 5 2040 BE LR %) 358 A
Lo NTH—BRINBERAE, NG FHERF—
AT ERE R AR 5, WA G ER AR AR /N T 5 o
BB AR, W B e W& 2 R,
D. F. H. T Ng,. MEc46 5, i, 4% A-E-K-
DIEAN 10, TR JeHAE A-B-D AN T, AN
JRER . [F B, R B H AR AT A RAS 430
10, 11, 11, 5Z 0 R RS AN 11, 9.
10. B, #5848 A-E-K-F ¥ #edwi 57 55 #12 A-B-
D-F, BCNHTHIBEHLR .

K2

BE AL P 37 A1 £

Fig.2 Rewiring of random trees

1.2 Bk RRT*Ei%:
1.2.1 BIRGEKRT S

N TR /NI ER AR, RRT*EE S
SRS N, BRARERE SRSV A K
AR, AR AR TCVE R SEAR ML AN ) %4218
7. Bk, mARIH BB E 25 5 S OR i —

http: // www.china-simulation.com

* 959 »

Published by Journal of System Simulation, 2024



Journal of System Simulation, Vol. 36 [2024], Iss. 4, Art. 14

55 36 4 4 1] RGN AR
2024 44 H

Vol. 36 No. 4
Journal of System Simulation

Apr. 2024

SE AR B o AR SO I B B 24 SR 00 B S B R A )
FERGAT A, T T e A

B3 R s AR B RSB, PR B N T
& F LG R R B oy BT R, T A
PR, XHAMER AT, ok, KB A s
PEBS d (B N 0.5 m), . KR
T R G peaness 3 FEIE T IR gy, IR LR AT #5155
4y, B a A A, 4 BITEEX G S B A RS
(26 B9 o 0 L o B A S A I B R R S
INTNTT RN BRI ER R, SRR E d 2
RO, WA 1% s 2 a1 o, B, RZ
MR, WABIAGERARMLEEE.
B 3() ¥ Grearess T T FIELRF 03 6 B, Ho,
Qo Vo0 25 1 BIIA a5 4 BE S S R 1 0, DR
>R+ NIE o % AT 55, W R AR
M. B3, gL, —MEF 5 a5k Bk
TSR B R A N A, BRI d, <Ry +der MIAGE
Gl R SEIGTT AT, EEHIBR
1.2.2 B4R A3

EAR RRT* S R (0 B AR AR B A, (AR AR
AR — S TURAT 8, T S B EB T, &
bl TEW LR FEIR, KB R, AR
Ttk N R AR A o A 4 A B R B A
Bk, REARFE": B IR G o P B g g H
B, R, AR S R
B, WARAME, LR g, PHT— AT R
FIHL P @ g FE, FRHRIXFER 7 30, RIS 54
BEAR T KA g o AT RS PR T, B SRR
TR A R AR A, IR S ¢l EE L
WFE, — HRBIRE S & 5 g, ELIEARIE HCHE
T B AL o 45 . B A b B ARk e
H ] I A R R T R . B 4 O B R G
EAaEr I RERE, Hd, BOERAESY, H
fih s X A R B XA, W AR N R AR
AR F Y NEASUE [ SR LU ¥ e

(a) PREDHTT A

qnearesl

(b) BIBRHTT A
BI3 BT A O R )

Fig. 3 Retain and remove new node

9 tart
) - \ ‘ / qgoal
-
qémllqsl‘/‘m
K4 B
Fig.4 Shortened path
2 REEAERE

2.1 4 DWA Bk

DWA F& — i 5 3 SR 14 ) 0 e A2 ML
2, TR AL G AL B AL IR R A Dy 2R
P PO AL TP o 368 3 T PR 2 ) PP OR A 22 4
FZ, AR5 R A% N ALK L85 B2 TN — 5 I (] (8] &
s, MBI ZHPLE, RIERE R
i e B, 6 R I 2 ) I S B2 LR AL 2

Bz,

http: // www.china-simulation.com

* 960

https://dc-china-simulation.researchcommons.org/journal/vol36/iss4/14
DOI: 10.16182/j.issn1004731x.joss.22-1543



Zhang et al.: Dynamic Path Planning for Mobile Robot Based on RRT* and Dynamic

236 55 4 1
2024 %4 H

B V() T w(e) 53 N R R R B ML 3 N AE tH 54
bR 2 ¢ I Z0) P 2 3 5 RN A R 5, 7E SR FE B A A

W, FBEN, IERMMAIE EZRiEs), NEiss)
R A R IE A
x(O)=x(t— 1)+ v(O)A@)cos (Ot — 1)
W=yt =D+ v(OA@)sin(0( — 1)) (1)

0(1)=0(t — 1)+ w(t)At
2.1.1 EFEXEE

T A 8] A AETE 55 2 AL (v, w), 1T AE SE
b, AT DUARSESASEAHLE N B S ILAR, FK
P AR MR — 2 e, HAH0N
V= (WY €DV Vs bW €W Wi b (2)
W1 T 52 B HLATSE PR AR M, B ah Pl as A A7
FE R OK AN AR, Fs 295
V= {(v, w)v €[v,— v, At, v, +v,Af],
w e[w, =V, A, w,+W, A} 3)
K v w RTINS 2 R FE AR L s v,
W, AL N ORI E s vys W, NHLES N B R
W
FREINL A NAEAT L R P ) 24k, fE)R

TR T R[N, RE T ORGP AL i g T
FERE R0, HLAHRN
= {(v,w)|v< V2xdv, wvy ,
< /2 xdv, ww, } 4)

s d(v,w) BB K v 5 B 5 4 1) o 3T
FEES.
2.1.2 PR

FEvie viv v X3MEERILAR T, 2EE N A
e T H AT R, TR P R O A
IEREAT VR, B b o8 f vm AR D B L B A
AT

G, w)=a-h(v.w)+B-v(v,w)+y-d(v,w)  (5)
b a(v, w)y APLEE N TT AL AV R 2, KRR
A AALL BT R vt 7 7] 5 B J7 0] 22 8] PR A T s 22
v(v, w) N IR B RN B R d(vow)

5K, % file RRT* 5 DWA SUARI RS shHLEs N2 & Bt AR AL

Vol. 36 No. 4
Apr. 2024

B R Sy 5 R A ) PR B B S
2.2 BEHE

ok R AR 515, A48 DWA AT
TEAR MR AT PEAR A A DL B A, JUHRAE 28 i fi
WY ET, BHBARERI. Bk, 7Ll
ol fib & 4 R B 42 RRT* A ML RIE B, 51 %
DWA SR AERAE ) A Sh &SR ) RN, S B4
4 R PR R KT T Bk

G, w)ola-h(v,w)y+p-v(v,w)+dv,w)]

d(VvW):V'dobmm(VvW)+9'dgloba](VvW)
K dv,w) NN R d,,, (v, w) R
PR A, B R B b R RS A T Y e R R
o (V- W) NI BREL, BN RTRUIE Y 22 R R AR
FRES,

fE bk Rl & Rk, 4 R S 42 RRT* Ny
DWA 58] T s LB, a4 i ig e 5 45
A R B PR R B, R P R R NS B
i DWA S RE WS S5 0 M PR i 4 )R R LB A2 . 1R
H R BB R T A% 50 DWA 575 IR A2 A S K
Ty B N Jmy 0 e 0 B R s, (BT ARAFAE BL R L
7 71 «

(1) DWA PFA/r bR 251 ] 2 A EE TG v B AN [F)
IR FREE, U H 2 RRT* S5 R 0 BR ARl
B R FN ) BRSPS, To ik e 4 ) de I A0 2 4
il

(2) TN SRAE 4 Jry A 1 R 10 S IS B e 4 .
A7 ERIE A3 ) FT BE ﬁtﬂ#ﬁé’*ﬁ?ﬂﬁx&%ﬁﬁﬁtﬂ?ﬁ
T R RBE PRSI, DAASTIR 0 3 i 5 4 ) A%

M BERGY) -
2.3 BukmEHEE
2.3.1 RIS B4R IE
BEXT DWA PP b i) ] 5 AL EE TSI F 3 BN 3A
BRI, AR — M Eh A REAE R T H
FE 4 J) AR 5 T R 257 3 R R B e 47 X3t
PP AL AN [ ) A L AR 1)) R i o N 3 3T 4 S % A 22 T

(6)

http: // www.china-simulation.com

* 961 -

Published by Journal of System Simulation, 2024



Journal of System Simulation, Vol. 36 [2024], Iss. 4, Art. 14

%36 B 4 M
2024 44 H

RGN AR

Vol. 36 No. 4
Apr. 2024

Journal of System Simulation

MRSt Hix, FEBIFRMBERY))E, fEm
[ 247740 B VAR DA T 48 JR) B A2

WmE s s, RO N O M SERY,
KL RARAE SRS, 1O RELREER
BAE, H, d 2R AR B RS N ol

SMA G, d 2 2T Hie EALS ANIAL
BN I
AR

PAALAL

5] 1EASL
K5 RS R ELE

Fig. 5 Secondary weights adjustment and path correction

TS B AR R R BRI E —
AKEFE B d =2 m, LA N5 Rl g2 1a
(R FLER BS d, S d o T CRALAL), BRI AL 38 A B
BT 55 S S I 22 A BT RS . T
G BN S5 EB AR /ME BTG S HERf B B B,
E0F DWA S PP BR OB R (5 RS, ki
BRI d oy (v W) FIBLEL G2 /]N, TBEFRE BRI B d i (v, W)
IR y AR WL N R RS ) J5 B 424
d,>d,-DWF(FIELL), WEFEGRRSE, H+D
Fe A, IR EE 1. I SRR AR A
SRR A AR BT [, B T E R RN B RS A Bt 10 %
TR AN 1 1] REURIAS R B o 2 e 14 R
2.3.2 REFNSBERERE

WARIAE T BB A G, HS5EEAE
Rl () RT RE, Rl S B T D g R S, ok
PER0 M H RS2 A B S A BRAS A X 38, DAL,
e L — ol B G ) A S B B ) ek e e
W&o 9T RERE A BRI AR, BB B ARG
W0 A4 R 6 A 1 — {00 5 3o gk e S — 0 LS R /N T
DWA [ 55 KT8

A B AN I P SRS A 6~7 R . WE A
TEAE AR B B (S T N 4 m), HEh ARG S
LA EE <4 mIN, BB G 51 Bk
A2 S RIS T8 ¢ R 24 i £ T8 P2 81038 22 S 1R IS
6] 6, IR/ Wikt =0, N EEAINAEAT % ) 1E
AT BUE, 2T S T B A RS BITE S A,
(ELE Z BV 42 g g, o A7 AR Rl A A XUBS:, T
P, 25 0 — A A R IR g, B €
PG, 454 B0 DWA SR )3 5 2K .
MBI DU Y, 5 105 A7 B2 B AN N8 )
fr B N% A . Wk <t,, SIEEEWLETH
HI R RIS SR, BRI 45 2 A — AN AT B 1)
FEINE, B RTHH SeE s 1, A T R,
MRIE T m, M HIRA SEh SRS R —E
22 4B

LR LRBRE
B B AR
: AR : m
| -7
et
; |
|
|
%ﬁﬁ
(a) FIMF 2470 AR TR X (b) 76 I3k

EBle 1L, >1,)
Fig. 6 Situation I (¢,>1¢,)

LR
| adshE
.
«//T
I
I
|
T T
(a) MR 4 B35 St (b) A f3

Bl7 15IRI(1,<t,)
Fig. 7 Situation II (¢, <¢,)

http: // www.china-simulation.com

° 962 ¢

https://dc-china-simulation.researchcommons.org/journal/vol36/iss4/14
DOI: 10.16182/j.issn1004731x.joss.22-1543



Zhang et al.: Dynamic Path Planning for Mobile Robot Based on RRT* and Dynamic

336 B 4 Vol. 36 No. 4
2024 4 4 A Tk, 55 @A RRT*S DWA SVEIB LA N304 B LR Apr. 2024
3 FE5 #1 EBRIRERAR

Table 1 Performance index data m

3.1 B EuH RRT* K05 E L

N T IR AR SO ) RRT* 53k 7 8 A O P
TV EL T L, FIH MATLAB 2014 X 2 H
(0 5L AT 07 LI AE o Hb B K /N B N 40 mx
40m, BEFEIL ARG, AL E N EX
5, EANE0,2), Z5N0,38). fEHUH RRT*
Bk, AR EKEN0S m. fE41 RRT*H
VRN SO RRT* 5032 R0 LU A7 31 285 R a0 1) 8 Fs

SIS S IIEAT S0k, FEIE SR AR P, B
KE 52 tikmn® 1 s,

40 [
¢
35t
30t

25+

y/m

20
15
10 |

5¢F

0 20 25

x/m

(a) B GERRT 532

15

W
—_
of

y/m

20 25

x/m
(b) BUBERRT 5%
K8 RRT*HEEXTLL
Fig. 8 Comparison charts of RRT* algorithm

10 15

ik

Hik PRAR R T 845 5 I RS A7 ) e LB
154 RRT* 58.934 3 0.053 87
it RRT* 58.932 6 0.560 90

MEI8 ML 1 A LI i, RRT*HEIET 4
K RBEALR, R B S E AR, MR
—RBARERAT . BRI TR IR AL A
TR, (HAEEGRIE R AL B i R
4 RRT* 5032 A1 0t ) RRT* 5 v 30 %) 1 ks 42 K
JUTPAHRE . ERAR M2 2R, RRT*EVEMRIM
PEAR 5 S (1) T35 B R BE 250 0.053 87 m, AR
SERERSYIRIE, MR TCEARUENL 2 N FE Bl 1) 22
APk, TASC MG RRT*S0E, EIANZ 45
Ja . MR SR, SRS 0T R R EE B N
0.560 9 m, KT SEEWEM LR, Suf RRT*
SR B A2 LA G ) RRT* 5 VL T 22 4

3.2 ZhAE P SR G EE R KLk

BN AS PRI A7 L 52 56 1 P 7 03k RRT* B35 1) B
SEG ) HER BT 2 ARk (DFE S0 RRT* 52
MR AR BRI 2 DR B SEEY
QU AT I 1 B SRR, HELER
AP AR 225 . Bahlas N 1igsh
SR BUNEEENO; R E N m/s; £k
INIESE 0.1 mys’s B/ N FE N —40 rad/s; B K
FRE A 40 rad/s; AN 9 40 rad/s’

5 DWA 5% il & SR Bk kA 505 1
PP BR B AL AN 2~4 FT 7R . 3R S id3x [ IR S
RIIEATIR A BB 5 RS A 1) A I
ECAE =g I

#2 DWA P e HBLE
Table 2 Weights of DWA evaluation function

ZH [ A A SH liil 5E AL
a 0.1 y 0.4
B 0.3

http: // www.china-simulation.com

* 963 »

Published by Journal of System Simulation, 2024



Journal of System Simulation, Vol. 36 [2024], Iss. 4, Art. 14

%36 %5 4 1) ARG AR Vol. 36 No. 4
2024 4 4 A Journal of System Simulation Apr. 2024
3 R SRV R BORE i BRI ESEXEA RN L, SEERies
Table”3 Weights o‘f fusion algorithni evaluation f?nction HIZe s IS . & 10 d) Shy5e BLEEAN B 42 1 1
Y 2 B Y s N L e )
- x . Y RO, e Sk ARSI AR, {H B
B 03 0 0.1 FEAR A A6 BIERRE I ZE .

R4 U E EE VO BB

Table 4 Weights of improved fusion algorithm evaluation

function
ZH TRV E TEFEAY B
o 0.4 0.1
B 0.3 0.3
y 0.2 0.4
0 0.2 0.1
®5 VEREfEROSEE

Table 5 Comparison of performance indicators

SRS BiEEaE

e -
i Higsézilﬁﬁ%%ﬁ%ﬁ%%ﬁ
A2 /m A2 /m
DWA 446 728591 1.13930 1.054 2
G HE 547  65.1621 0.04590 0216 4
bR ARk 270 59.8756  0.659 68 2.0735

3.2.1 24 DWA B AL

% 45 DWA S04 B L3 an i 9 firo, K7
OB SRR, 67PN .
Kl 9(a) DWA S “5a KA 77 20 se I i
ARG PR, G« PRBE E 4T3 7 L
NGRS . & 9(b) A BNIE H A AU E
Al LUE AL GE 1) DWA S35 i T o/b 4 J5 B 42 1 5
S ANAER SRR, ORI B AR N R AR B AR
BT B ASBEAF) IR AR 2
322 BMEHEEAEER

Rl BE I B SR B 10 s, B 10(a) H
10 1% 26 2 B0 RRT* SV TE B s O N B g ) 30 15
PRI 2 Rk AE . WEIRR LR H, 2R
RRT* 592 1 T SRR 77, oI T A 0
Ff. [ 10(b) AR & BIEE B R N E SRS,
T HAF R EON E e A, AN RE S i 25 S5 2%
WS, FEEAEA RSB E10(c)EE5)
ASPEAGFYIT, 2R S SRR i R B - e ) T

40;
®
35|
30}

25+

y/m

m

20t
15}
10+

51

0

10 15

w |
N
(=)
N
(9,

30

W
(9,
N
[e=)

x/m

(a) DWARLIL BT 5 25 B G 4

0 5 10 15 20 25 30 35 40
x/m
(b) Fi& H A% £

K9 &4t DWA H%: A B &
Fig. 9 Simulation diagram of traditional DWA algorithm

3.2.3 BudtRh & KLk

TN GBI s 5 5% s 1) oS0k i R0V A LS 5
WE AR, B 110NN ANAEAT
BRI ARSI, BT AT PR R ER E e A
HOAANE N R IERGYIAEE, BB iR
KB o DA (5 32 5 AT R PR B O
H, IRF| S BT A R AR A E T A
TIEVA SRR . AR SCHE H A URARASURN [2] TE AL
REf% Lk B 12 7 J8E I 5 30k [ 31 R 4 R i IR Bk AR

http: // www.china-simulation.com

- 964

https://dc-china-simulation.researchcommons.org/journal/vol36/iss4/14
DOI: 10.16182/j.issn1004731x.joss.22-1543



Zhang et al.: Dynamic Path Planning for Mobile Robot Based on RRT* and Dynamic

236 55 4 1
2024 %4 H

Vol. 36 No. 4
Apr. 2024

5K, % file RRT* 5 DWA SUARI RS shHLEs N2 & Bt AR AL

BA R RABHENGE /. B 1) il 21 5 3
A BEAFYDIE F 4 (5 3 S50 78 CE BIEAE B ) (1 I
ZI, sembE TR, LA NS TR RE
X (& RS RS AT LR A ). B
11(d)(e) AL &8 NG I 7 % T 3 et O 2 A5 B i 420
SR 5 CABUER R FE [l VA R A 2R o B 11(F) N 58 BB
MR RCR I, W UUE e R e, 18I
ZREM. . ERIERE I 5E

M B IR 3 B B R B SR 56 AT LA
DWA 5% BARRE KL R il sl A et s, (B BRAR AR
RAETENR . A& FIRE RS ORI R Y X 5k,
EINRES IR R 42 R BRAT, ARRL T BRATACRE, (HAE
I %8 B i fil 5 RIS AT BCRARG, BAe S

40r
35¢
30}
25}

y/m

20
15
10+

5t

- |
*

0

10 15 20 25 30 35 40
x/m

(a) BUFRRT S 420

Wk

-

10 15 20 25 30 35 40
x/m

(c) B & HIE IEAE@ETT B A5 )

y/m
o
S

[\
[}

Wit

g
= 207

T4 2 18] A B R BE B AR o I NAS SCHE H A Y
TR SR 5, SOt R G BV R A SIS A N A 85
(IR RS PR 0, 38 I I BT R S R 38 T AR
FA RS, AR AT ) N T B A BE RS .
0t ik A 559 10 32 AT )R] L DWA L 4 A T
39.46%, LLRLGFILEGAR T 50.64%; B KL
DWA H LD T 17.82%, gl & Sk 7
3.37%. B4R ERASBRAGTY) 0 B R B B R KT %2
APEE 0.5 m, MENASREEYE TATIEER, &
BIRASZ RRFRORMBE R, WX P71 KRG A
SO R A R e A . Sk A B
B 2 TR P A S BT T 4 R e DA P 2 4 e
[F B e N 2 2% () B AS B i P 15

40¢
®
30t

LA

S5t

0

5 10 15 20 25 30 35 40
x/m
(b) BlA VR T IR 55 A R H RS
40;
E
s\ [ ]
30}
g
}\20-
s [ R ]
Sl ]
5_
0 5 10 15 20 25 30 35 40
x/m
(d) B3k B Aw A

K10 Fila Sk AR R 07 F R
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Fig. 11  Simulation diagram of improved fusion algorithm
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