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Research on SLAM system of 2D lidar mobile robots

He Jiaze Zhang Shouming

(Faculty of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Arduino is used as the core controller and 2D lidar sensor is used as the external environment detector in the
construction of mobile robot SLAM. The collected signal is processed by Arduino and transmitted to ROS operating
system through WiFi. The environment map is constructed through processing by the upper computer. The traditional
RBPF-SLAM algorithm was optimized, and the map was constructed by the mobile robot test platform under the ROS
robot operating system in two different environments. The composition effects before and after the algorithm
optimization were compared to compare the performance of the two algorithms. One of the experimental environments
was measured. By comparing the scale accuracy of the map constructed by the two algorithms, the performance of the
algorithm before and after optimization was quantified. It can be seen that the optimized algorithm has better effect of
2D plane map construction through the demonstration of two methods of visual map construction effect and map
construction accuracy, the error of mapping is reduced from 0. 459% to 0. 299% , and the experimental results of the
optimization algorithm are consistent with the theoretical derivation.

Keywords: SLAM mapping; Arduino;lidar; ROS; RBPF-SLAM algorithm

[ (simultaneous location and

0 o
maping, SLAM)
2025 s , ; SLAM .
; Blackwellisedz RBPF-SLAM o,
| Gmapping » Hector Cartographer (o]
’ ) RBPF-SLAM ’
[
2]
2D , ’
:2020-12-21



44

[10]

’ b o
s Arduino ’
. )

’ o

(ROS)

1
Arduino s
s RPLIDAR Al
o ROS
SLAM .
,ROS
.SLAM . SLAM
Arduino
2D
( ROS )
2
1 B
Arduino R
RPLIDAR AT S
Mk

Arduino 4" WiFi R 488 H ROS_LAr#l
AR
YRR
1
21 2D
RPLIDAR Al B
S 2 .
) 2 d, L
- Ly
. LZ
. 36

(C)1994-2023 China Academic Journal Electronic Publishing House

. All rights reserved.

Bl as
R SR N . N
a S~
! N
I ~
1 SN
1y ] N 4
L ., o~ i I > =
| e
I 7z
L, | e
I //
! Ret#os -~
| s
L
e
. '\fi' ____________
WOt R4S
2
B
, (D o
-
ana — LI
(D
tanf = 3
3 L
: Ll ’L’.Z . 9
L=L,+L, L ;0 (D s
(2) , d:
sing sinfB
— Bl 2
sin(a + ) @
TF s
s WiFi s o
2 2  Ardunio
Arduino s Arduino IDE
s C.C++ o
WiFi
» Arduino
rz
s 3 o
VL ’ VR ’
D ’ (3) o
_ VL +VR (3)
2
w 1)
4) .
Vi
= 4
@ DV, +Vo) | 1y “
2V, — V)
(5):

http://www.cnki.net



:2D

SLAM 4
A , :
Y,
SA ’
As
s 100, (6)
2 1 3 1
CUL:S'NN.UH—2°N’ A<100
4 1 5 1 )
X= wL:?‘N’wH_I.N’ A > 100
i M W o .
3 Arduino S, N
V., — Ve X, =X, +FKLMX,—X) P
=5 (5) X X S,
Arduino 3 X S
o ;s K s L X, — XD o
3 SLAM 4
WiFi ROS
(ROS o ROS s o
s o RBPF-SLLAM 41
s . :CPU i7—8750H; 16G,
3.1 RBPF-SLAM mini ROS ;
RBFR-SLLAM SLAM RPLIDAR Al .
. RBPF-SLAM : Ubuntu 18 04 Ros
. Melodc Morenia, python , C++
[13] . 4 N
b ’ 5
P THHEAE B T
4 RBPF-SLAM
RBPF-SLLAM s s
RBPF-SLLAM
3.2 RBPF-SLAM
5
ROS s
s o s 4 2
o 3 ’ 6 2
treter ] s 0.1 rad/s
s 0.3 m/s ,
3 3 , . 7
SB ’ 8 o
. 37 .

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



44

BN
R
TianbotMini

measure

SLAM

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

RBPF-SLAM

RBPF-SLAM

RBPF

o

RBPF-SLAM
9

9
= / .
; 3
1
/ /
m m m %
a 80. 135 79. 907 0. 228 0 28
b 54, 126 54, 305 —0. 179 0. 33
c 34, 625 34, 423 0. 202 0. 58
d 38 596 38 325 0. 271 0. 70
e 81. 056 81. 336 —0. 280 0. 35
{ 52. 786 52, 578 0. 208 0. 40
g 35, 698 35903 —0. 205 0. 57
0. 459%,
2
/ /
m m m %
a 80. 135 80. 015 0. 120 0 14
b 54, 126 54, 234 —0. 108 0. 20
c 34, 625 34, 510 0. 115 0. 33
d 38 596 38, 403 0. 193 0. 50
e 81. 056 81 225 —0. 169 0 21
{ 52. 786 52, 659 0. 127 0. 24
g 35, 698 35. 867 —0. 169 0. 47
0.299%,
s RVIZ )
RBPE- ,
7 .
10 , RBPF-
SLAM , 11

http://www.cnki.net



:2D SLAM 4

CPU , , .
, 0. 459%,
RBPF-SLAM 0. 299%,
, . . 2D
. 2D
[1] . [D].
: ,2019.
[2] . SLAM
[D]. : ,2020.
(3] . SLAM [D].
: ,2020.
[4] . 2D-SLAM [D].
,2017.
[5] , . SLAM [l
,2019,38(9) :90-93.
[6] > ) ) . Rao—
, Blackwellised SLAM [Jl. ,2017,
34(8):2368-2371.
’ (7] . SLAM
' (D] . ,2020.
> [8] . SLAM [DJ.
: ,2015.
9] . . .o
[Jl. ,2018,11(6):916-918.
[10] , . .o RBPF
[l ( ), 2016,
44(5) :30-34.
[11] , . .o
SLAM [Jl. ,2020,
33(3):2-4.
[12] ; . .
[Jl. ,2020,43(18) ;11-12.
[13] . .
e (Jl. ,2016,33(9) : 164-168.
12 [14] . . .o
(1. . 2019(24) :71.
. , [15] . SLAM [D].
, , i . ,2014,
[16] ) , . RBPE-
5 SLAM [l , 2018,13(5) ;820-835.
2D Arduino
. . SLAM
5 ( ), . .
s . E-mail:1411834974@qq. com
« 30 .

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



