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Twins#hi 84 ) KB, 20108 EMBE R ER NASA Fl| AR i &,
ok By At {7 55 A5 RICR FT 38 HH R 3% 0

A, —EBO AR AT DU —EEREH PN EEYRE, DURREZAZH5
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5-3-1 D ARG EIYFTRR A, R ARIRY ] Bl 5 28 A

Widr, IMEE T2 RAVEERE, Hie Wi E T RENRE., 8K A
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5-4-2 ROS (H&# AMEXFR#, Robot Operating
System)
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ROSHKF 20074 B, E5E#E14F, HLOBEREE i EEKES N A
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» Inertial | EFEYWERE
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» Parent : fful R H
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SDF(Simulation Description Format) X ff,
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i HARR T B EE,

*[ff$%2) Gazebo PluginfyfE X

Gazebo Plugin

Publisher Topic Subscriber

controlling script vel_cmd Gazebo Robot
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Sim Time:
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Real Time:
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Activities ~ Gazebo v

>

Edit  Camera

World | insert  Layers ¢ OIS - XX I
Scene
Spherical Coordinates

Atmosphere

~ Models

Back_Wheel
Front_Lin
Front_Wheel
Left_Link

Left\
Right Link

2D oHeg

Property Value
name |ground_plane

n Steps: 1+ Real Time Factor Sim Time: Real Time: Iterations

ities % Gazebo v

File  Edit " p

Word"| insert w4 ON - L L X IR

~ Models
»

~ new_coor
LIN

Front_Link
Front_Wheel

1+ Real Time Factor: Sim Time: Real Time: Iterations;
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<?xml version="1.0" encoding="utf-8"7>
<rohot
name="new_coor">
<gazebo>
<plugin name="set_vel" filename="1l1ibset_vel.so">
<robotNamespace>/</robotNamespace>
</plugin>
</gazebo>
<link
name="base_link">
<inertial>
<origin
Xyz="-0.014847 -0.00021051 -0.020131"
rpy="0 0 0" />
<mass
value="0.3" />
<inertia
1xx="0.28304"
ixy="-1.3759E-03"
1xz="-6.9648E-05"
ilyy="0.12574"
1yz="-1.9336E-07"
1zz="0.34073" />
</inertial>
<visual>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/base_link.STL" />
</geometry>
</visual>
<collision>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/base_link.STL" />
</geometry>
<surface>
<friction>
<ode>
<mu> </mu>
<mu2> </mu2>
</ode>
</friction>
<contact>
<ode>
<min_depth> </min_depth>
</ode>
</contact>
</surface>
</collision>
</1link>
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<link
name="Front_Link">
<inertial>
<origin
Xyz="0.01115 -0.019338 0.0006916"
rpy="0 0 0" />
<mass
value="0.02" />
<inertia
ixx="5.5221E-06"
ixy="-1.0068E-07"
ixz="-6.1545E-08"
1yy="8.254E-06"
i1yz="-1.0956E-07"
i1zz="1.1677E-05" />
</1inertial>
<visual=>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Front_Link.STL" />
</geometry>
</visual=>
<collision>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Front_Link.STL" />
</geometry>
<surface>
<friction=>
<ode>
<mu= </mu>
<mu2> </mu2>
</ode>
</friction>
<contact>
<ode>
<min_depth> </min_depth>
</ode>
</contact>
</surface>
</collision>
</1ink>

174




PR A2 5

<joint

Yixard

5

name="Front_Steer"
type="continuous">
<origin
Xyz="0.07 0.00084995 0.0188"
rpy="-1.5708 0 1.5708" />
<parent
link="base_link" />
<child
link="Front_Link" />
<axis
xyz="0 1 0" />
<dynamics friction="100000"/>
</joint>
<link
name="Front_Wheel">
<inertial>
<origin
xyz="-6.3559E-09 -0.00018087 -1.2083E-08"
rpy="0 0 0" />
<mass
value="0.03" />
<inertia
ixx="1.0277E-02"
ixy="-1.7672E-10"
ixz="-1.7255E-05"
iyy="2.011E-02"
1yz="-2.2583E-10"
1zz="1.0316E-02" />
</inertial>
<visual>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Front_Wheel.STL" />
</geometry>
</visual>
<collision>
<origin
Xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Front_Wheel.STL" />
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</geometry>
<surface>
<friction>
<ode>
<mu=> </mu>
<mu2> </mu2>
</ode>
</friction>
<contact>
<ode>

<min_depth> </min_depth>

</ode>
</contact>
</surface>
</collision>
</link>
<joint
name="Front_Rev"
type="continuous">
<origin
xyz="0 -0.041 0"
rpy="3.1416 0 -1.5708" />
<parent
link="Front_Link" />
<child
link="Front_Wheel" />
<axis
xyz="0 1 0" />
</joint>
<link
name="Back_Link">
<inertial>
<origin
xyz="-0.01115 -0.019338 -0.0006916"
rpy="0 0 0" />
<mass
value="0.02" />
<inertia
ixx="5.5221E-06"
ixy="-1.0068E-07"
ixz="-6.1545E-08"
iyy="8.254E-06"
iyz="-1.0956E-07"
1zz="1.1677E-05" />
</1inertial>
<visual>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>

W TS 174

60



fifk 1

<mesh
filename="package://new_coor/meshes/Back_Link.STL" />
</geometry>
</visual>
<collision>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Back_Link.STL" />
</geometry>
<surface>
<friction>
<ode>
<mu> </mu=
<muz> </mu2>
</ode>
</friction>
<contact>
<ode>
<min_depth> </min_depth>
</ode>
</contact>
</surface>
</collision>
</1link>
<joint
name="Back_Steer"
type="continuous">
<origin
xyz="-0.07 -0.00085005 0.0188"
rpy="-1.5708 0 1.5708" />
<parent
link="base_link" />
<child
link="Back_Link" />
<axis
xyz="0 1 0" />
<dynamics friction="100000"/>
</joint>
<link
name="Back_Wheel">
<inertial>
<origin
xyz="1.1653E-08 0.00018087 7.1123E-09"
rpy="0 0 0" />
<mass
value="0.03" />
<inertia
ixx="1.0277E-02"
ixy="-1.7672E-10"
ixz="-1.7255E-05"
iyy="2.011E-02"
lyz="-2.2583E-10"
1zz="1.0316E-02" />
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</inertial>
<visual>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Back_Wheel.STL" />
</geometry>
</visual>
<collision>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Back_Wheel.STL" />
</geometry>
<surface>
<friction>
<ode>
<mu> </mu>
<mu2> </mu2>
</ode>
</friction>
<contact>
<ode>
<min_depth> </min_depth>
</ode>
</contact>
</surface>
</collision>
</link>
<joint
name="Back_Rev"
type="continuous">
<origin
xyz="0 -0.041 0"
rpy="3.1416 0 -1.5708" />
<parent
link="Back_L1ink" />
<child
link="Back_Wheel" />
<axis
Xyz="0 1 0" />
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</joint>
<link
name="Left_Link">
<inertial>
<origin
Xxyz="0.00020377 -0.022463 7.8611E-08"
rpy="0 0 0" />
<mass
value="0.02" />
<inertia
ixx="5.5221E-06"
ixy="-1.0068E-07"
ixz="-6.1545E-08"
1yy="8.254E-06"
iyz="-1.0956E-07"
i1zz="1.1677E-05" />
</inertial>
<visual=
<origin
Xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Left_Link.STL" />
</geometry>
</visual>
<collision>
<origin
Xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Left_Link.STL" />
</geometry>
<surface>
<friction>
<ode>
<mu>
<mu2=>
</ode>
</friction>
<contact>
<ode>
<min_depth> </min_depth>
</ode>
</contact>
</surface>
</collision>
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</1link>
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<]

oint

name="Left_Steer"
type="continuous">

<origin
Xyz="0 -0.115 0.0188"
rpy="-1.5708 0 1.5708" />
<parent
link="base_l1ink" />
<child
link="Left_Link" />
<axis
Xyz="0 1 0" />
<dynamics friction="100000"/>

</joint>
<link
name="Left_Wheel">

174

<inertial>
<origin
Xyz="-6.0743E-09 0.0058191 6.3034E-08"
rpy="0 0 0" />
<mass
value="0.03" />
<inertia
ixx="1.0277E-02"
ixy="-1.7672E-10"
ixz="-1.7255E-05"
ilyy="2.011E-02"
i1yz="-2.2583E-10"
1zz="1.0316E-02" />
</1inertial>
<visual=>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Left_Wheel.STL" />
</geometry>
</visual=>
<collision=>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Left_Wheel.STL" />
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</geometry>
<surface>
<friction>
<ode>
<mu> </mu=>
<mu2> </mu2>
</ode>
</friction>
<contact>
<ode>
<min_depth> </min_depth>
</ode>
</contact>
</surface>
</collision>
</link>
<joint
name="Left_Rev"
type="continuous">
<origin
Xyz="0.006 -0.041 0"
rpy="-3.1416 0 -1.5708" />
<parent
link="Left_Link" />
<child
link="Left_Wheel" />
<axis
xyz="0 1 0" />
</joint>
<link
name="Right_Link">
<inertial=>
<origin
xyz="-0.00020377 -0.022463 -1.2751E-07"
rpy="0 0 0" />
<mass
value="0.02" />
<inertia
ixx="5.5221E-06"
ixy="-1.0068E-07"
ixz="-6.1545E-08"
i1yy="8.254E-06"
iyz="-1.0956E-07"
1zz="1.1677E-05" />
</inertial=>
<visual>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry=>
<mesh
filename="package://new_coor/meshes/Right_Link.STL" />
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</geometry>

</visual>

<collision>
<origin

xyz="0 0 0"

rpy="0 0 0" />
<geometry>

<mesh

filename="package://new_coor/meshes/Right_Link.STL" />

</geometry>
<surface>
<friction>
<ode>
<mu> </mu>
<mu2> </mu2>
</ode>
</friction>
<contact>
<ode>

<min_depth> </min_depth>

</ode>
</contact>
</surface>
</collision>
</1link>
<joint
name="Right_Steer"
type="continuous">
<origin
xyz="0 0.115 0.0188"
rpy="-1.5708 0 1.5708" />
<parent
link="base_1link" />
<child
link="Right_Link" />
<axis
xyz="0 1 0" />
<dynamics friction="100000"/>
</joint>
<link
name="Right_Wheel">
<inertial>
<origin
xyz="1.,0092E-08 0.00018087 6.0002E-08"
rpy="0 0 0" />
<mass
value="0.03" />
<inertia
ixx="1.0277E-02"
ixy="-1.7672E-10"
ixz="-1.7255E-05"
iyy="2.011E-02"
iyz="-2.2583E-10"
i1zz="1.0316E-02" />
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</inertial>
<visual>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry>
<mesh
filename="package://new_coor/meshes/Right_Wheel.STL" />
</geometry>
</visual>
<collision>
<origin
xyz="0 0 0"
rpy="0 0 0" />
<geometry=
<mesh
filename="package://new_coor/meshes/Right_Wheel.STL" />
</geometry>
<surface>
<friction>
<ode>
<mu= </mu=
<mu2> </mu2>
</ode>
</friction>
<contact>
<ode>
<min_depth> </min_depth>
</ode>
</contact>
</surface>
</collision>
</link>
<joint
name="Right_Rev"
type="continuous">
<origin
Xyz="0 -0.041 0"
rpy="-3.1416 0@ -1.5708" />
<parent
link="Right_Link" />
<child
link="Right_Wheel" />
<axis
xyz="0 1 0" />
</joint>
</robot>

A TREE S 176




iy ik 2

#include <cmath>

#include <functional>

#include <gazebo/common/common.hh>
#include <gazebo/gazebo.hh>
#include <gazebo/gazebo_client.hh>
#include <gazebo/msgs/msgs.hh>
#include <gazebo/physics/physics.hh>
#include <gazebo/transport/transport.hh>
#include <string>

#include <thread>

#include <vector>

#include "ros/callback_queue.h"
#include "ros/ros.h"

#include "ros/subscribe_options.h"
#include "std_msgs/Float64MultiArray.h"
#include "std_msgs/String.h"

namespace gazebo
{
class RobotCarPlugin : public ModelPlugin
{
private:
transport: :SubscriberPtr wheelSubscriber;

private:
std::unique_ptr<ros::NodeHandle> rosNode;

private:
ros::Subscriber rosSub;

private:
ros::CallbackQueue rosQueue;

private:
std::thread rosQueueThread;

public:
voild Load(physics::ModelPtr _model, sdf::ElementPtr
{

this->model = _model;

if (!ros::isInitialized())
{
int argc = 0;
char** argv = NULL;
ros::init(argc, argv, "gazebo_client",
ros::init_options::NoSigintHandler);

this->rosNode.reset(new ros::NodeHandle( "gazebo_client"));

W TREES 17

68



iy ik 2

ros::SubscribeOptions so =
ros::SubscribeOptions::create<std_msgs::Floate4MultiArray>(
"/" + this->model->GetName() + "/vel_cmd", 1,
boost: :bind(&RobotCarPlugin: :0nRosMsg, this, _1),
ros::VoidPtr(), &this->rosQueue);

this->rosSub = this->rosNode->subscribe(so);

this->rosQueueThread =
std::thread(std: :bind(&RobotCarPlugin: :QueueThread, this));

}

public:
void SetVelocity(const std::vector<double>& data)
{
this->model->GetJoint(this->model->GetName() + "::Front_Steer")
->SetPosition(0, datal[0], N9
this->model->GetJoint(this->model->GetName() + "::Back_Steer")
->SetPosition(0, data[0], NE
this->model->GetJoint(this->model->GetName( ) ::Left_Steer")
->SetPosition(0, datal0], Ng
this->model->GetJoint(this->model->GetName( ) : :Right_Steer")
->SetPosition(0, data[0], Nk

this->model->GetJoint(this->model->GetName( ) ::Front_Rev")
->SetVelocity(0, data[l]);

this->model->GetJoint(this->model->GetName( ) : :Back_Rev")
->SetVelocity(0, data[l]);

this->model->GetJoint(this->model->GetName( ) ::Left_Rev")
->SetVelocity(0, data[l]);

this->model->GetJoint(this->model->GetName( ) : :Right_Rev")
->SetVelocity(0, data[l]);

}

public:
void OnRosMsg(const std_msgs::Float64MultiArray::ConstPtr& _msg)
{

this->SetVelocity(_msg->data);
}
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private:
voild QueueThread( )
{
static const double timeout =
while (this->rosNode->o0k())
{
this->rosQueue.callAvailable(ros

}

private:
physics: :ModelPtr model;

private:
event: :ConnectionPtr updateConnection;

b

GZ_REGISTER_MODEL_PLUGIN(RobotCarPlugin)
}
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#!/usr/bin/env python3

from math import pti

import sys

import rospy

from std_msgs.msg import Float64MultiArray

if __name__ == "__main__":
rospy.init_node( 'move_robot_car', anonymous=True)

pub = rospy.Publisher("/new_coor/vel_cmd", Float64MultiArray,
queue_size=10)
rate = rospy.Rate(60)

cnt =

while not rospy.is_shutdown():
cnt 4=
if cnt <
wheel_vels = Float64MultiArray()
wheel_vels.data = [-pi / ,
elif cnt <
wheel_vels = Float64MultiArray()
wheel_vels.data = [- , 1
elif cnt <
wheel_vels = Float64MultiArray()
wheel_vels.data = [pi / s
elif cnt <
wheel_vels = Float64MultiArray()
wheel_vels.data = | , ]
elif cnt <
wheel_vels = Float64MultiArray()
wheel_vels.data = [0, ]
elif cnt < 3
wheel_vels = Float64MultiArray()
wheel_vels.data = [ , ]
elif cnt < 3
wheel_vels = Float64MultiArray()
wheel_vels.data = [ , - ]
else:
wheel_vels = Float64MultiArray()
wheel_vels.data = [ , ]

try:
pub.publish(wheel_vels)
rate.sleep()

except Exception as e:
cnt =
continue
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