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Mobile Robot Realtime Motion Planning Based on the Relative
Coordinates in Dynamic and Unknown Environments

ZHANG Feng' ?, TAN Dalong'
(1 . Robotics Laboratory, Chinese Academy of Sciences, Shenyang 110016, China ;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039 , China)

Abstract : A simple and novel motion planning method for mobile robot is presented in this paper. Motion planning is
achieved by adjusting the robot behavior according to information from sensors based on the relative coordinates . The robot
has two behaviors in the course of planning: moving to the goal and collision avoidance , and the collision avoidance behav-
ior has the higher priority . The switch of two behaviors is based on the acceleration space coordinates . The proble m of col-
lision avoidance is solved , and the behavior of moving to the goal is considered as a reverse proble m of the avoidance . Simu-
lation results verify the validity .

Keywords : collision motion planning ; collision avoidance ; relative coordinates ; relative velocity

1 5|7 (Introduction) SR Kathibt BRI F00 0 DAL EL
o g SETREHEE T YRR A3 9 A A 5
SEEH P B AR A BRI ’

f@t@ﬂm§;ﬁwﬁuwmww¢;%ﬂg% NSRS IO/ 330 XS H L2 A R4 9

LA e Ty TR R I

1993 4E Shiller® 4144 19 B B ) 1) 5 1%
RSERBE AT R A i Jeft 1 S S
JERLaR ASURI A H R RIOBUIE AT ELRERHIE gy s ottt A RIBIERI 0 1035 0 i 50 B
(1) i Lt SR AN REEAT B 42 1A DR A PG 7 VERR S — B 77 7L 2) Atk X 2% J5 8 3 b 3 A
JRTEAR I S 37 e O BEATEARAD I ket e A B R 10 S22 ) 7 S s R A
THOP RS BUALE R R B AU WSSOI R o 8 (38 B BRI, e A e s e
I X — fO TR AR B2 5 RSO0 LA RS AE My se i 4 JRig sk e 145 |
SEH PR R DL AR A R AT I R LT LR M) Tk 52 PR MR 5 SR A T 3 A R0 )

* JEGIH - H5K 863 v BB H (2001 AA422140) .
Weke H #2004 - 03 - 07



%26 B 5 W

K OREE SRS RN T T A AR AR R A2 S AL A A S I I8 s & 435

AR FRATTHE T — R B R v AT
Shiller 17575 AT T AHXS AR AR 2 ) FH AR X 38
5 A 003 2 ) R A T A A R o A R
HEATIRERE () 7 v BRAT K S SO B s AR SCAE
AU ARG b 4t T — P /e sh AR BE T 11
B HTBU SN IS BRI T v X B AR B
AMERERSY RS S i H H A2 B s k5 ik
HHRERE R 1) H FRas 20 R AT b #162 FH e 1) 75 vk
fif vl BIRKE ) H bRz 3 47 8 G 1E 2 BEREAT R (1 R

I
2 HL#s NIEEAIE (Collision avoidance)

2 .1 HLAS N GBERL 772 [B] o

TRERE 1) RS2 32 2 BRI (1) — AN FE A ) L, 1] 1
PR, R ZZEZ TG RURBE NI N EANLES A A4
VR AR SR R IR T A 2 e BT i 21 1 B g ) (22 20
—A WA RATEE A X BIE M 52 EH

i YRR B SN v, 4, R Sk
B MO o7 L T LSO S 30 B 75 ek 2 )
SR AR v, V= v, - Ve, it v,
RREREMNGESE o VE v, WA o R
WS v, Yt AL N 5 R RN % A
R S A2 P A Ay, B v, FOEES) I 1
FEoR TN EE S i v, /NI B 45 47 A

’

(). av, = a- a , A, = a- a.

O

Va(x)

Bl A AR bR 2R

Fig.l  Relative coordinate

S0 7, M7 R AR

AV AY = -
HFrE SO

VAy = AVsina + cos aV, A0 (1)

) TAB I, av, A1 0 HE 2 (1) Rk

sin @Av, + cos @, Aa

PO ZR R AL A ) Aoy o] 45 ok 58 2 ) Ak e,
2 IR PRER R IR RERE X R T RERE , ML N
A—ANIEEE AE v, A, RAERE A ) FTE
2 ATUUE W B ay NEEE), av, B 0 T £
filt, A0 s HLas N ARG L2585 3 1) A1 B i e £ 1)
il 3 PR3 7 ) 2 5 X P LAY X ERL B i ) A A
(R IRERE ) A28 A T BERE T LA A 1) D) BN B g
=min( AV% + ( V,0)0H7 KN K vay Frblix
FEfEN

AV, = VAxina

(2)
Vad0 = VAycos a

VA A6(x)

" AVAY)

- - -

i
1
I
]
I
{

2 JRERIE AR a8 2 i) A A

Fig.2  Acceleration space coordinate of collision avoidance
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Fig.7 Obstacle moving while the goal is static
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