ROS 22| &2l

$ roscore

... logging to
/home/kimsooyoung/.ros/log/5b440a74-4cda-11eb-a263-9cb6d08bf543/roslaunch-
kimsooyoung-XPS-13-9370-10527.log

Checking log directory for disk usage. This may take a while.

Press Ctrl-Cto interrupt

Done checking log file disk usage. Usage is (1GB.

started roslaunch server http://localhost:38251/
ros_comm version 1.14.10

SUMMARY

PARAMETERS
* [rosdistro: melodic
* [rosversion: 1.14.10

NODES

auto-starting new master

process [master]: started with pid [10537]
ROS_MASTER_URI=http://localhost:11311/

setting /run_id to 5b440a74-4cda-11eb-a263-9cb6d08bf543
process [rosout-1]: started with pid [10559]

started core service [/rosout]

Lol

*%

|'?_| QI_I-E *%

J

turtlesime & =10l
$ rosrun turtlesim turtlesim_node

« M E{0|'2 B7| ctrl +
$ rosrun turtlesim turtle_teleop_key
* ek 7|15 AtE510] 71=50|E O|SsliELCt.

** Bye turtle ~!1 **
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*% 72| Of M|
1. T{7|X| L2 E 57|

sudo sh -c 'echo "deb http://packages.osrfoundation.org/gazebo/ubuntu-stable
‘Isb_release -cs" main" ) /etc/apt/sources.list.d/gazebo-stable.list’

2. 81 7|
waget http://packages.osrfoundation.org/gazebo.key -O - | sudo apt-key add -
3. 7HH| 2 QIAE B 2| A ditH

sudo apt-get remove .*gazebo.* & & sudo apt-get update & & sudo apt-get install
gazebol1

*+ 0|40 gazebo7t H2| |0 ACHH gazebo117t AR E|R| SFELICE.
ROSE HZ|5tHA 20| H2|E gazebo wH S A9 FA0F Lt

4. 7HH| = 22H5E7] )) gazebo ¥H

$ gazebo



catkin build &tA =H
$ gedit ~/.bashrc

# 0r A ofefof| Ci32t Z2 WE YH

=1

alias eb="gedit ~/.bashrc’

alias sb="source ~/.bashrc’

alias cw="cd ~/catkin_ws'

alias cs="cd ~/catkin_ws/src'

alias cm="'cd ~/catkin_ws && catkin_make'

alias cma="'catkin_make -DCATKIN_WHITELIST_PACKAGES="""
alias cop="catkin_make --only-pkg-with-deps'

alias sds="source devel/setup.bash’

source /opt/ros/noetic/setup.bash

source ~/catkin_ws/devel/setup.bash

export ROS_MASTER_URI=http://localhost:11311

export ROS_HOSTNAME=localhost

#export ROS_MASTER_URI=http://192.168.1.100:11311
#export ROS_HOSTNAME=192.168.1.100

** save ** E7|

$ source ~/.bashrc

.bashrc It £+ 0= CIA| 2212 5t7{Lt E{D|'Ed S & = CtA| A3S 5ljof HEE
source ~/.bashrc &= . ~/.bashrc

£ 4lstislH e{0|Ed 32 ChA| E2| ¢foj= 4 80| &,

* O3 22

$ git clone https://github.com/Road-Balance/gcamp_ros_basic.git

make

$ cma

source

$ sds

$ roslaunch gcamp_gazebo gazebo_world.launch



1. catkin_ws/src0i| {7 | 2| & THSLICE.
$ catkin_create_pkg test_urdf roscpp tf geometry_msgs urdf rviz xacro

catkin_ws SFC test_urdf

‘1) Recent .

% Starred include srC CMakelists.  packagexml
Exk

{3} Home

$ mkdir launch
$ mkdir urdf

test urdf =

‘0) Recent .

* Starred include launch urdf
(i} Home
[] Desktop CMakelists. packagexml

Exk

=l Documents

* O A|0fl AFEE 22 2

OlH 222 =4l (Z2) 2 baseet, 7|52l pan, 2! tiltS 7HL|Ct.



» 2t £1210| link 2 ZAFLICE

link2t link7} A2 &= 2&22] jointT 7|=&LCt
0] 222 base_link + pan_joint + pan_link + tilt_joint + tilt 2 7+4-E/L|Ct.

1. HA| base_linkZ 7|&$§tL|C}.

0°I'

Z} link= visual, collision, inertial0O|2H= gt

visual 2 20| 9dg
collision 2 E=240] CHSH A|Z2{|0] 42 2[5t A.
Inertial & 2&0| DA |9t ANDHE 7S B,

(?xml version="1.0"?)
(robot name="test_urdf_pan_tilt")

{link name="base_link")
(visual)
(geometry)
{cylinder length="0.01" radius="0.2"/)
(/geometry)
(origin rpy="0 00" xyz="0 0 0"/)
(material name="yellow")
{colorrgba="1101"/)
{/material)
(/visual)

(collision)
{(geometry)
{cylinder length="0.03" radius="0.2"/)
(/geometry)
{origin rpy="0 0 0" xyz="0 0 0"/)
(/collision)

(inertial)
(mass value="1"/)
(inertia ixx="1.0" ixy="0.0" ixz="0.0" iyy="1.0"iyz="0.0" izz="1.0"/)
(/inertial)
{/link)

{/robot)

I:I|0

geometry: 3 link o] &0t 37| ZA. tiEA O 2 Cylinder, mesh, box, sphere 4287} 9. 0]

S mesh=cad C|A|® &3 HIO|EHE Ei£E Hiy.
material: link2| M. rgba ZtZ}2| ZtO 2 M XA, ZF2 0~1.0 A{0|.

collision : gazebo Al22|0]4 Z2ZH0f|A] SS0f| et £2. 7|22 2= visualdt £E2 U2 7Hx{7HH
E|2) 2 ofllA el LS0| US.



e

origin: i 42| FAISHOIM EotL} Ol AR 2.

2. base® pan(7|&) & HZ&s}t= joint FELICH

joint= 22/0|= 24 22 LT
Dynamic Z2|HE0|N damping2 BiCH Wako 2 2 85t=
282 BdiotL, friction2 HZHO| DFaA|4 QLICH

(joint name="pan_joint" type="revolute”)
{parent link="base_link"/)
(child link="pan_link"/}
(origin xyz="000.1"/)
(axis xyz="001"/)
(limit effort="300" velocity="0.1" lower="-3.14" upper="3.14"/)
{(dynamics damping="50" friction="1"/)
(/joint)



* joint elements

The joint element has following elements:
+(origin) (optional: defaults to identity if not specified)
*This is the transform from the parent link to the child link. The joint is located at the
origin of the child link, as shown in the figure above.
xyz (optional: defaults to zero vector)
*Represents the . 1. = offset.
rpy (optional: defaults 'to zero vector 'if not specified)
*Represents the rotation around fixed axis: first roll around x, then pitch
around y and finally yaw around z. All angles are specified in radians.
{parent) (required)
*Parent link name with mandatory attribute:
link
*The name of the link that is the parent of this link in the robot tree structure.
(child) (required)
+Child link name with mandatory attribute:
link
*The name of the link that is the child link.
(axis) (optional: defaults to (1,0,0))
*The joint axis specified in the joint frame. This is the axis of rotation for revolute
joints, the axis of translation for prismatic joints, and the surface normal for planar
joints. The axis is specified in the joint frame of reference. Fixed and floating joints do
not use the axis field.
xyz (required)
*Represents the . 1. = components of a vector. The vector should be
normalized.
{calibration) (optional)
*The reference positions of the joint, used to calibrate the absolute position of the
joint.
rising (optional)
*When the joint moves in a positive direction, this reference position will
trigger a rising edge.
falling (optional)
*When the joint moves in a positive direction, this reference position will
trigger a falling edge.
{dynamics) (optional)
+An element specifying physical properties of the joint. These values are used to
specify modeling properties of the joint, particularly useful for simulation.

damping (optional, defaults to 0)

N.s . L. N -m-s
for prlsmatlc JOIntS,
m rad

*The physical damping value of the joint (

for revolute joints).

friction (optional, defaults to 0)
*The physical static friction value of the joint (V" for prismatic joints, N - m
for revolute joints).

{limit) (required only for revolute and prismatic joint)

+An element can contain the following attributes:

lower (optional, defaults to 0)
*An attribute specifying the lower joint limit (radians for revolute joints,
meters for prismatic joints). Omit if joint is continuous.

upper (optional, defaults to 0)



*An attribute specifying the upper joint limit (radians for revolute joints,
meters for prismatic joints). Omit if joint is continuous.
effort (required)
+An attribute for enforcing the maximum joint effort (japplied effort| < |effort|
). See safety limits.
velocity (required)
+An attribute for enforcing the maximum joint velocity. See safety limits.
(safety_controller) (optional)
+An element can contain the following attributes:
soft_lower_limit (optional, defaults to 0)
*An attribute specifying the lower joint boundary where the safety controller
starts limiting the position of the joint. This limit needs to be larger than the
lower joint limit (see above). See See safety limits for more details.
soft_upper_limit (optional, defaults to 0)
+An attribute specifying the upper joint boundary where the safety controller
starts limiting the position of the joint. This limit needs to be smaller than the
upper joint limit (see above). See See safety limits for more details.
k_position (optional, defaults to 0)
+An attribute specifying the relation between position and velocity limits.
See See safety limits for more details.
k_velocity (required)
+An attribute specifying the relation between effort and velocity limits.
See See safety limits for more details.




3. pan link

(link name="pan_link")
(visual)
(geometry)
(cylinder length="0.4" radius="0.04"/)
(/geometry)
(origin rpy="0 0 0" xyz="0 0 0.09"/)
{material name="red")
(color rghba="0011"/)
(/material)
(/visual)

(collision)
(geometry)
(cylinder length="0.4" radius="0.06"/)
(/geometry)
{origin rpy="0 0 0" xyz="0 0 0.09"/)
(/collision)

(inertial)
{mass value="1"/)

Zt link+= visual, collision, inertialO|2t=

visual 2 229| 2|8
collision 2 E=240] CiSt A|E2]| 0|42 I8t
Inertial 2 22| £ |t 2HRHE =

(inertia ixx="1.0"ixy="0.0" ixz="0.0" iyy="1.0" iyz="0.0" izz="1.0"/)

(/inertial)
{/link)



4. pan 1 tilt & HZ5t= joint £2LICE

joint= %’—‘!OI._ 2d BEYLCh

Dynamic 2|HE0|A damping2 BTl HefC 2 A 835H=
28-S B36t, friction2 HZHO| OaHA|4 QL|Ch
THel= 2t RQIEQ| 2 Newton second per meter
3|4 221EQ| 42 Newton meter second per radian
YLt

(joint name="tilt_joint" type="revolute")
{parent link="pan_link"/)
(child link="tilt_link"/}
{origin xyz="000.2"/)
(axis xyz="010"/)
{limit effort="300" velocity="0.1" lower="-4.71239" upper="-1.570796"/)
{(dynamics damping="50" friction="1"/)
{/joint)



5. tilt link £ 2IL|C}.
Zt link= visual, collision, inertialO|2t= =S
visual 2 2&9| 2lg

collision 2 S=240] CHSH A|Z2{|0] 42 2I8H A.
Inertial 2 2X2| A2t 2HdEHE ZfS B3,

(visual)
(geometry)
(cylinder length="0.4" radius="0.04"/)
(/geometry)
(origin rpy="0 1.570796 0" xyz="0 0 0"/)
{material name="green")
(color rghba="1001"/)
(/material)
(/visual)

(collision)
(geometry)
(cylinder length="0.4" radius="0.06"/)
(/geometry)
(origin rpy="0 1.570796 0" xyz="0 0 0"/)
(/collision)

(inertial)
(mass value="1"/)
(inertia ixx="1.0"ixy="0.0" ixz="0.0" iyy="1.0" iyz="0.0" izz="1.0"/)
(/inertial)
{/link)

(/robot)



* urdf 24|

(?xml version="1.0"?)
(robot name="test_urdf_pan_tilt")

{link name="base_link")
(visual)
(geometry)
{cylinder length="0.01" radius="0.2"/)
(/geometry)
(origin rpy="0 00" xyz="0 0 0"/)
(material name="yellow")
{colorrgba="1101"/)
(/material)
(/visual)

(collision)
{(geometry)
{cylinder length="0.03" radius="0.2"/)
(/geometry)
{origin rpy="0 0 0" xyz="0 0 0"/)
(/collision)

(inertial)
(mass value="1"/)
(inertia ixx="1.0" ixy="0.0" ixz="0.0"iyy="1.0"iyz="0.0" izz="1.0"/)
(/inertial)
{/link)

(joint name="pan_joint" type="revolute")
(parent link="base_link"/)
(child link="pan_link"/}
(origin xyz="000.1"/)
(axisxyz="001"/)
(limit effort="300" velocity="0.1" lower="-3.14" upper="3.14"/)
(dynamics damping="50" friction="1"/)
{/joint)

{link name="pan_link")
(visual)
{(geometry)
{cylinder length="0.4" radius="0.04"/)
(/geometry)
{origin rpy="0 0 0" xyz="0 0 0.09"/)
(material name="red")
{colorrgba="0011"/)
(/material)
(/visual)

(collision)
(geometry)
{cylinder length="0.4" radius="0.06"/)
(/geometry)
{origin rpy="0 0 0" xyz="0 0 0.09"/)
(/collision)



(inertial)
(mass value="1"/)
(inertia ixx="1.0" ixy="0.0" ixz="0.0"iyy="1.0"iyz="0.0" izz="1.0"/)
(/inertial)
{/link)

(joint name="tilt_joint" type="revolute")
(parent link="pan_link"/}
(child link="tilt_link"/)
(originxyz="000.2"/)
(axis xyz="010"/)
(limit effort="300" velocity="0.1" lower="-4.71239" upper="-1.570796"/)
{dynamics damping="50" friction="1"/)
(/joint)

(link name="tilt_link")
(visual)
{(geometry)
{cylinder length="0.4" radius="0.04"/)
(/geometry)
(origin rpy="0 1.570796 0" xyz="000"/)
{material name="green")
{colorrgba="1001"/)
(/material)
(/visual)

(collision)
(geometry)
(cylinder length="0.4" radius="0.06"/)
(/geometry)
(origin rpy="0 1.570796 0" xyz="0 0 0"/)
{/collision)

(inertial)
{mass value="1"/)
(inertia ixx="1.0" ixy="0.0" ixz="0.0" iyy="1.0"iyz="0.0" izz="1.0"/)

(/inertial)
{/link) base link
{/robot) xyz: 00 0.1
rpy: 0 -0 0

* A3 urdf
$ check_urdf pan_tilt.urdf @J]@

robot name is: test_urdf_pan_tilt

—————————— Successfully Parsed XML -===========--- pan_link

root Link: base_link has 1 child(ren)
child(1): pan_link
child(1): tilt_link

$ urdf_to_graphiz pan_tilt.urdf

tilt link




* O|A| launch 25 0f| view_pan_tilt_urdf.launch 2= launch T2 S 050 FLCt,
$ gedit view_pan_tilt_urdf.launch

Lie:
(launch)
(arg name="model" /)

{param name="robot_description textfile="$ (find test_urdf) /urdf/pan_tilt.urdf" /)

(!-- Setting gui parameter to true for display joint slider --)

{param name="use_gui" value="true"/)

(!-- Starting Joint state publisher node which will publish the joint values --)

{node name="joint_state_publisher" pkg="joint_state_publisher"
type="joint_state_publisher" /)

(!-- Starting robot state publish which will publish tf --)

{node name="robot_state_publisher" pkg="robot_state_publisher"
type="robot_state_publisher" /)

(!-- Launch visualization in rviz --)

{node name="rviz" pkg="rviz" type="rviz" args="-d $ (find test_urdf) /urdf.rviz"
required="True" /)
{/launch)

*%%

$ roslaunch test_urdf view_pan_tilt_urdf.launch

Global Option2| Fixed Frame= base_link£,
Add ) RobotModel 3} TF

noeticOlA guiZt 9HLtQH, L2 Terminal 28 HOIA
$ rosrun joint_state_publisher_gui joint_state_publisher_gui



