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A Research on Docking Position Optimization Method of

Mobile Robot for Grasping Task

Wang Dong, Huang Rui-yuan, Li Wei-zheng, Huang Zhi-feng
(School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: In order to solve the problems of low success rate and long planning time of mobile robot in complex
environment, a mobile robot docking position optimization algorithm is proposed based on environment
information preprocessing. Firstly, the workspace of the manipulator is analyzed, and the evaluation criteria of
grasping difficulty are obtained. The positions of objects, obstacles and mobile chassis in the environment are
simplified as points and projected on the xy plane. According to the evaluation criteria of grasping difficulty, the
optimized chassis docking position of the mobile robot is obtained. For the obstacle avoidance problem of the
manipulator, the rapidly-exploring random trees (RRT) algorithm is used to realize the robot end, connecting rod
and obstacle. Finally, through the simulation and experiments in the motion capture system, it is found that using
the parking position optimization algorithm of mobile robot can increase the success rate of grasping objects and
the speed of grasping planning .
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Fig.1 Mobile manipulator hardware
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Fig.3 Analysis of grasping space of manipulator

K53 H0~201 X2, ~F IS S I T X AEA L
T ) v FEE L A2 R B R B L 4

AR I3 ~4 T RIAEN LA P A X 38(x: 0~300 mm,
»:=300~300 mm, z: 0~300 mm) ', PEEL A IEITHUE S
2 B AU R D 2

8
Z_\ 7 R
% 6 TN
s
I 4
R
) 2
=1
0 5 10 15 20 25
Y XA

B4 ST
Fig.4 Comparison of flat grip and down grip

2.3 HUETEUE S N FRE ST

MR b T X ATUBRRE A 2 (B 20 47, o] LA
T P ] BICU: 2= BE A A AE HICH 2 ] A B AR A T
A, NERE TP DU E U &, F SO Rk sk
BRI SR E Q,, Heha Npk I a4
Wi P bR TE R BRI 5E L, d N Uk 5 7% 5
BUBRES JECAE R BE B , h )y e S AR AE X 7% S Lk i
JE A () 5 B, IO Atk 5 9~ 907 e

5E Xa<b,0<|d| <960 mm,0 < |A| < 960 mm , *F-
P SIIETT XA — AT AT IR, X H



56

J7 R Tk R IR

38 %

AU R BUE VO 5 B VRN
1, a<b
{ 0, a=b
0 < |d| < 320 mm
320 < |d| < 640 mm
640 < |d| < 960 mm
HoAthy
0 < |h <320 mm
320 <|h| < 640 mm
0s 640 < || < 960 mm
HAth
@:{, A
I, T

BETHURRIE D N0, = 00,0504, 27570 N

Q1=

&)

©)

Srobhbwrormbw

(98]

75 093 AR ARSY o HH 3(5) T 0 2 AU ) 1 5 J5E
KT Tt KSR IT 58 FEI , BL4% - SIS 73 90
X PP AR AR AR 75 22 DL O WA (AT
2R, LU B AT SR B v R

24 [ERSYIEME T E (R REG

BEx M s HUME T4 0 85 rp A7 £ PR S ) 55 1
UL, G5 6 2.2/12.37%, ASCIR I T B Bl AT S B
PACELE, I HN AR 20 R FRRTHE, AL
AR S £ 2 ) R AT T PR TR o

FRIIARER H PR 1A ) S 2 1 sl A R DAL
BRSO E S LIk, R sh i s S B
PAC TR B U B S P o

WAL F 2% (8] R AR B R4
6, (1x6), p_goal, p_obs, i=1| | I, BELE xy FiH

(x—p_goal(1)*+(y —p_goal(2))’=r*

e BT ML 1, GeE G 30°

PV it skt TR 4 HIL

l|~112&§+ﬁiﬁ@ﬁff. §1~S12

Py
=)

i>12 >

i 5 i %IJ p_start | &
BE B R 1 A
IR B F
zEo RS ALE

p_obs
B J, PEES R A

R R
JRERA A E bR [

P FETT M
5 p goal A E
#9H C

TRAF IR s,

Pl

E5 BaiREEEMERLER

Fig.5 Parking position optimization algorithm of mobile chassis
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