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ABSTRACT

With the advancement of artificial intelligence technology, the functions and application
fields of smart vehicles continue to expand, from lunar rover, industrial manufacturing to home
smart services and smart logistics. The application of these high-tech technologies not only
changes people's lifestyle, but also improves people's quality of life.

In this project, ROS (Robot Operating System) is used as the software framework, combined
with indoor application scenarios, and based on lidar sensors, an intelligent vehicle with
autonomous navigation and obstacle avoidance functions based on unknown indoor
environments is designed. For the simultaneous localization and map construction technology of
indoor mobile robots, this topic selects the widely used Gmapping algorithm for SLAM
(simultaneous localization and mapping). Aiming at the path planning problem based on known
maps, after comparing the advantages and disadvantages of Dijsktra algorithm and A* algorithm,
A* algorithm is used as the global path planning algorithm, and DWA algorithm is selected as
the local path planning algorithm.

Through the comprehensive application of Gmapping algorithm, A* algorithm and DWA
algorithm, the simultaneous positioning, map construction and path planning of indoor mobile
robots are realized, providing effective solutions for the autonomous navigation of intelligent
vehicles.

In order to verify the effectiveness of the algorithm used, physical simulation was performed
on Gazebo according to the built indoor environment to verify the feasibility of the above
algorithm. When the simulation results achieve the expected results, they are transplanted to the
built intelligent vehicle platform for real-world mapping and autonomous navigation effect
verification. Simulation and real vehicle tests show that the intelligent vehicle designed in this
paper has the functions of establishing maps, navigation and dynamic obstacle avoidance in an

indoor unfamiliar environment, and achieves the expected results.

Key words: ROS; Intelligent vehicle; SLAM; Autonomous navigation
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Gmapping Ft & SCAFEATECE a1 4-3 fis .

1 [<launch>
2 E <param name="use_ sim time" value="true"/>
3 H <node pkg="gmapping" type="slam gmapping" name="slam gmapping" output="screen'">
4 <remap from="scan" to="scan"/>
2) <param name="base_frame" value:"base_footprint“/><!77ﬂ§ SASER >
6 <param name="odom frame" value="odom'"/> <!--TIE |44k FH—>
7 <param name="map_update_interval" value="5.0"/>
8 <param name="maxUrange" value="16.0"/>
9 <param name="sigma" value="0.05"/>
0 <param name="kernelSize" value="1"/>
11 <param name="lstep" value="0.05"/>
12 <param step" valu 0.05"/>
13 <param terations" value="5"/>
14 <param name="lsigma" value="0.075"/>
15 <param name="ogain" valu 3.0"/>
16 <param name="lskip" valu Q"/>
17 <param name="srr" value="0.1"/>
18 <param name="srt" value="0.2"/>
19 <param name="str" value="0.1"/>
20 <param name="stt" value="0.2"/>
21 <param name="linearUpdate" value="1.0"/>
22 <param name="angularUpdate" value="0.5"/>
3 <param name="temporalUpdate" value="3.0"/>
4 <param name="resampleThreshold" valus="0.5"/>

<param name="particles" valus="30"/>
<param name="xmin" value="-50.0"/>
<param name="ymin" value 50.0"/>
<param name="xmax" value="50.0"/>
<param name="ymax" value="50.0"/>
<param name="delta" value="0.05"/>

Ww kN NN NN
> W ® <1 & o

[

<param name="llsamplerange" value="0.01"/>
32 <param name="llsamplestep" value="0.01"/>
33 <param name="lasamplerange" value="0.005"/>
34 <param name="lasamplestep" value="0.005"/>
35 = </node>
36
37 <node pkg="rviz" typ rviz" nam rviz" />

38 < ATBMRAT rviz BLEDFSWIEEMH-—
39 <!-- <node pkg="rviz" type="rviz" name="rviz" args="-d $(find my nav_sum)/rviz/gmapping.rviz"/> ——>
10

41 7</launch#
4-3 Gmapping it & S 1

7F Gazebo FiHATEE . B8 Gazebo 1 HM 5, A5 5 s 211 launch 3¢
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L

1.Gmapping HiEZHILE

<launch>

<param name="use sim_time" value="true"/>

<node pkg="gmapping" type="slam_ gmapping" name="slam_ gmapping" output="screen">
<remap from="scan" to="scan"/>
<param name="base frame" value="base footprint"/> <! JEEALFR FR->
<param name="odom_frame" value="odom"/> <I-- R AR R >

<param name="map_update interval" value="5.0"/>
<param name="maxUrange" value="16.0"/>
<param name="sigma" value="0.05"/>

<param name="kernelSize" value="1"/>
<param name="Istep" value="0.05"/>

<param name="astep" value="0.05"/>

<param name="iterations" value="5"/>

<param name="Isigma" value="0.075"/>
<param name="ogain" value="3.0"/>

<param name="Iskip" value="0"/>

<param name="srr" value="0.1"/>

<param name="srt" value="0.2"/>

<param name="str" value="0.1"/>

<param name="stt" value="0.2"/>

<param name="linearUpdate" value="1.0"/>
<param name="angularUpdate" value="0.5"/>
<param name="temporalUpdate" value="3.0"/>

—n

<param name="resampleThreshold" value="0.5"/>
<param name="particles" value="30"/>
<param name="xmin" value="-50.0"/>

—n

<param name="ymin" value="-50.0"/>

<param name="xmax" value="50.0"/>

<param name="ymax" value="50.0"/>

<param name="delta" value="0.05"/>

<param name="lIsamplerange" value="0.01"/>
<param name="lIsamplestep" value="0.01"/>
<param name="lasamplerange" value="0.005"/>
<param name="lasamplestep" value="0.005"/>

</node>

<\--J33)) rviz (=4ER] AT D >

—n —n" —n

<node pkg="rviz" type="rviz" name="rviz" />

</launch>
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2.1F Gazebo HIN# A HIAEE 5 B B8 EA 1 launch SCAF

<?xml version="1.0"7>
<launch>
<l-- % launch IS4 >
<arg name="paused" default="false"/>
<arg name="use _sim_time" default="true"/>
<arg name="gui" default="true"/>
<arg name="headless" default="false"/>
<arg name="debug" default="false"/>
<I--FER AR A B A BB >
<arg name="x_pos" default="-4.15"/>
<arg name="y pos" default="-1.16"/>
<arg name="z_pos" default="0"/>
<!--1E1T gazebo 1/ HIF-—>
<include file="$(find gazebo_ros)/launch/empty world.launch">
<arg name="debug" value="$(arg debug)" />

<arg name="gui" value="$(arg gui)" />
<arg name="paused" value="$(arg paused)"/>
<arg name="use_sim_time" value="$(arg use sim_time)"/>
<arg name="headless" value="$(arg headless)"/>
<arg name="world_name" value="$(find racecar description)/world/lab3.world"/>
</include>
<l-- INENL A N R S H >

<param name="robot description" command="8$(find xacro)/xacro --inorder '$(find

racecar_description)/urdf/racecar.urdf.xacro' "/>
<!--1Z1T joint_state publisher 15 55, KAHLEF NI TDIRES-—>
<node name ="robot_state _publisher" pkg="robot state publisher" type ="robot state publisher">
<param name="publish_frequency" type="double" value="20.0" />
<param name="use tf static " type="bool" value="false" />
<remap from="/joint states" to="/racecar/joint_ states"/>
</node>
<node pkg="joint_state publisher" type="joint state publisher" name="joint state publisher"
output="screen" />

<!-- {E gazebo H A #5 AR >
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<node name="urdf spawner" pkg="gazebo ros" type="spawn_model" respawn="false"
output="screen" args="-urdf -model mycar -param robot_description -x $(arg x_pos) -y $(arg
y_pos) -z $(arg z_pos)"/>
<! INEAE R & >
<node name="controller spawner" pkg="controller manager" type="spawner" respawn="false"
output="screen" ns="/racecar"
args="joint_state controller
left rear wheel velocity controller
right rear wheel velocity controller
left front wheel velocity controller
right front wheel velocity controller
left_steering_hinge position_controller
right steering_hinge position_controller ">
</node>
<l-- controller param yaml ¥ #| ZH L & -->
<rosparam file="$(find racecar_description)/config/racecar control.yaml" command="load"/>
<!-- ZJ controller command node T J& 5l 15 51 -->
<node name="ZJ] controller_cmd" pkg="zj pkg" type="ZJ] controller cmd.py" output="screen">
</node>
<l-- rf20 POt Tk B AL i-->
<include file="$(find rf20_laser odometry)/launch/rf20 laser odometry.launch">
</include>
<I-- ekf IMU 5HOCH AR & >
<include file="$(find robot_pose_ekf)/launch/robot pose_ eckf.launch">

</include>

</launch>
3.8 R H A launch ST

<?xml version="1.0"?>
<launch>
<l-- JA BN FAIE AN AT >
<include file="$(find racecar_description)/launch/racecar.launch"></include>
<l-- JA 3 rviz = 4E AT AL AT >
<node name="rviz" pkg="rviz" type="rviz"
args="-d $(find racecar_description)/rviz/racecar map.rviz" required="true">
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</node>

<l BB E RS A, NG KA b ] >

—n — ]

<node name="map_server" pkg="map_server" type="map_server"
args="8(find racecar_description)/map/nava4.yaml" >
</node>

<|-- i & amcl EE N SH >
<include file="$(find racecar_description)/launch/includes/amcl.launch.xml"/>

<l-- MEFHZSH >
<node pkg="move base" type="move base" respawn="false" name="move base" output="screen">
<!-- FLEA AR S5 >

<rosparam file="$(find teb_local planner tutorials)/cfg/carlike/costmap common_params.yaml"
command="load" ns="global costmap" />

<rosparam file="$(find teb_local planner tutorials)/cfg/carlike/costmap common_params.yaml"
command="load" ns="local_costmap" />

<rosparam  file="$(find  teb local planner tutorials)/cfg/carlike/local_costmap params.yaml"
command="load" />

<rosparam file="$(find teb local planner tutorials)/cfg/carlike/global costmap params.yaml"
command="load" />

<rosparam file="$(find teb_local planner tutorials)/cfg/carlike/teb local planner params.yaml"
command="load" />

<l-- B E B A RRIAE R S >
<I-- fic & 4= R AR R >

<param name="base_global planner" value="global planner/GlobalPlanner" />

]

<param name="planner_frequency" value="10.0" />

<param name="planner patience" value="5.0" />
<! JiC B = ER s A A >

<param name="base_local planner" value="teb local planner/TebLocalPlannerROS" />

p—

<param name="controller frequency" value="10.0" />

—n"

<param name="controller patience" value="15.0" />

g

<param name=
</node>

<l-- FL & FHCAHF >
<node name="7ZJ] play" pkg

clearing_rotation_allowed" value="false" />

_n

zj_pkg" type="Z]_play.py"/>

</launch>
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