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Abstract
Dynamic environment is complex and changeable, so it is a difficult problem for robot to realize
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autonomous movement in dynamic environment. Based on the Robot Operating System (ROS), this
paper designs and implements an omnidirectional mobile autonomous navigation system with
good openness and high code reuse rate based on the Mecanum wheel chassis. Firstly, URDF modeling
and Kinematics analysis were carried out for wheat wheel chassis, and new chassis ROS nodes were
rewritten. Secondly, the autonomous navigation system was built by combining MOVE_BASE
framework, 2D raster map was constructed by SLAM technology, and autonomous navigation test
was carried out by combining AMCL and path planning algorithm. Experimental results show that
this method can achieve the requirements of autonomous robot movement and obstacle avoid-
ance, improve the effect of path planning, and verify the feasibility of autonomous robot naviga-
tion.
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Figure 1. URDF structure diagram
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Figure 2. Chassis node design process
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Figure 3. Installation position of Mecanum Wheel
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Figure 4. Gmapping diagram building process
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Figure 5. Comparison of TF coordinate trees

5. TF 8 FRiIXTLEE B

4.3. SR

MOVE_BASE & MR SHAEL, Hid g 'S A E 444 yam] KON EE B2 AL AR
2, BRI E S A R AR R R R A R . R RIS R, AR IRI R s LA A
TR —&BEHE, TUPERBIEINSAMES H i SR EREME, Hie, YOmaEtsh
B R FN RSP, A5 B A LRI EVE LU IR AR 5 A S A R . DRI 75 45 5 SR i B A F K S B e
R A MR RIS S AR B s R, shAH LS Nt TiashiEhl, SeOlE SHERE P LS
N tiZs. MOVE BASE TAEMEEMNIE 6 Fin:

i

gmapping#2 & | :

| BERUE [

| I

I | 2ETES BEES | |

Y I S o
I #.yaml #.yaml :
map_server >: :—-cmd_vel—> KETS

I

| ]

| I

| |mmms A% | |

amclEfi | #.yaml #&.yaml :
|

| I

Figure 6. MOVE_BASE working flow chart
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Table 1. Key parameter configuration table

=1 BOXRESHEER

global costmap:
global_frame: map
robot_base frame: base footprint
update frequency: 1.0
publish_frequency: 1.0
map_type: costmap

local costmap:
global_frame: odom
robot_base_ frame: base link
width: 5.0
height: 5.0
resolution: 0.01

map_type: costmap
obstacle range: 2.5
raytrace range: 3.0
footprint: [[0.416,0.318], [0.416, —0.318], [-0.416, —0.318], [-0.416, 0.318]]
footprint_inflation: 0.05
observation_sources: scan
scan: {data_type: LaserScan, topic: /scan, marking:true,clearing:true, ex-
pected_update rate: 0}

TrajectoryPlannerROS:
max_vel x: 0.45
min_vel x: 0.1
max_vel_theta: 1.0
min_in_place vel theta: 0.4
acc_lim_theta: 3.2
acc_lim x: 2.5
acc_lim_y: 2.5
holonomic_robot: true
escape_vel: —0.1
y_vels: [-0.3,-0.1, 0.1, —0.3]
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Figure 8. Comparison diagram after drawing construction. (a) Physical simulation environment; (b) The completed
two-dimensional map
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Figure 9. Experimental comparison of obstacle avoidance. (a) Obstacle avoidance simulation in Gazebo physical simulation
environment; (b) Obstacle avoidance simulation of raster map under Rivz
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