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Research on map construction and motion control of mobile feeding robot

GUO Longzhen, XU Dingming, LI Zixin
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] The map construction and motion control of mobile robots are the basis for autonomous navigation of intelligent mobile
robots. In response to the needs of different stations in the industrial assembly line for feeding, this paper takes a wheeled differential
mobile feeding robot as the research object, using lidar as a sensor to build an assembly production line, designing and implementing
the ROS-based mobile feeding robot map construction and motion control strategy. The slam_gmapping algorithm package is used
to realize the simultaneous positioning and map construction of the robot in a specific assembly line environment; the state machine
mechanism is used in the main program code to realize the motion control of the robot to the designated station. The experimental
results show that the algorithm and motion control strategy can satisfy the positioning and operation in the assembled assembly line.
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Tab. 1 Hardware parameter configuration of mobile operation
robot
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Fig. 1 Physical map of mobile operation robot
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Fig. 2 Kinematics model of mobile robot
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Tab. 2 Each physical quantity and letter representation of mobile

robot
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Fig. 3 Mobile robot trajectory estimation model

3 MEMEER

PS5 4t ] Sl O A ) PRI A 5 el
JITHRAT A PR B R T B B, W PRI ) 2R 2
SETHLas A FEH 2R T 7708 AL B ORI . R
ST M PR A R, LA N A R ok U PR
THE B MBOCE R fE . 1E ROS A HE
Uz R M PR T 3k M A 18T 3k ( Grid
mapping) , F1 i [E 52 % Grisetti % A $2 IR0
A, T — T TR U A 14 RE [F] IR 0755 4 s
BIB9S . BIERL AU 5 T4t a5
PRI HRRE o PRI, AR SO T T ik EA T 36
S PR A

— > 10x10 R/INEIHI A b [T DX BN 1] 4 iz o
PSR X 88 50 O 2 FRRAS XK A RS X
SRR AR X 3. oAb, @M PR B A ek
A D HLE AT A AT s RS AR B e AR



58

oF
s
iy
=
dr
=3
=

114

S P AA T T

wimy

10 T
0192|9354 |95 |56 |97 EQQ 100
£
5 5 5
5l

E4 FSLEmiEbE

Fig. 4 Raster map after serialization
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Fig. 6 Simulation environment in gazebo
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Fig. 8 Simulation environment map



1

SRPESR, 45 Bahptplas A IR d 5 i sl i pE AT 59

3.2 EXIMEEE

AR E NI B S, 35 T — I
AL S, g S 0 HIR B, R AT B
STIABLRAEIE, N 9 B

B9 IBWERMESTZ
Fig. 9 Laboratory assembly line
FITAS ) 92, LS B 5E 2 5 Tl 2H e 2k o DA
DY, A7 ST IR PR R SR A 1Y AR SCHT F R 2
2D WOETH X , 2 MO CH - I AN B BRI Y
T, QR 10 firzs A 26T A H on—SE B il A

— e —_— ——

= - L
¥

‘ _ RS

1
.'-}
- N—— ¥

T —

10 HSEHREHE

Fig. 10 Real environment map
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Fig. 11 Corrected real environment map
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Tab. 3 Correspondence between station and material
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