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Assignment 1: Installation

e Check if Rviz2 is installed:

ros2 run rviz2 rviz2

e Install moveit2:
https://moveit.ai/install-moveit2/binary/

e Check installation:

ros2 launch moveit2 tutorials demo.launch.py

e Bore-out preventer: https://moveit.picknik.ai/main/
doc/tutorials/quickstart_in_rviz/quickstart_in_
rviz_tutorial.html#getting-started


https://moveit.ai/install-moveit2/binary/
https://moveit.picknik.ai/main/doc/tutorials/quickstart_in_rviz/quickstart_in_rviz_tutorial.html#getting-started
https://moveit.picknik.ai/main/doc/tutorials/quickstart_in_rviz/quickstart_in_rviz_tutorial.html#getting-started
https://moveit.picknik.ai/main/doc/tutorials/quickstart_in_rviz/quickstart_in_rviz_tutorial.html#getting-started
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Overview software architecture ROS2 Control

e Robot control is based on Moveit2+ros2 control
e Ros2 control nodes require configuration from .YAML files

e Controller Manager

e Resource Manager

e Controllers (Joint State Breadcaster/Joint Trajectory
Controller)

e Moveit planners require configuration

e URDF
e Moveit setup assistant to generate SRDF and .YAML files



Robot modelling using Modified
Denavit—Hartenberg parameters



Modified Denavit—Hartenberg parameter conventions

laxis 1 — 1

e a (Link Length): The distance along the Xj-axis from the
origin of frame i to the origin of frame / + 1.

e «; (Link Twist): The rotation about the Xj-axis from the
Z;_1-axis to the Z;-axis.



Modified Denavit—Hartenberg parameter conventions

laxis 1 — 1

e d; (Joint Offset): The distance along the Z;_j-axis from the
origin of frame / — 1 to the origin of frame /.

e 0; (Joint Angle): The rotation about the Z;_j-axis from the
X;_1-axis to the Xj-axis.



Skyentific robot in Rviz

Figure 1: Skyentific robot in Rviz Figure 2: Axis definition

e Robot design https://skyentific.com/
e Five axis with 3D printed planetary gearboxes driven by
standard stepper motors & dynamixel gripper.


https://skyentific.com/

Modified Denavit—Hartenberg parameters of Skyentific robot

Table 1: Modified DH parameters robot

joint T ai_1 d; 0; explanation
0 0 0 96.5 fixed ground - base
1 0 0 150 motor 1 base-link 1
2 %77 0 0 motor 2 link 1-link 2
3 0 225 0 motor 3 link 2-link 3
4 0 200 0 motor 4 link 3-link 4
5 —in 0 0 motor 5 | link 4-link 5

e Gripper is omitted in this overview.



What is XAXRO/URDF and how
to apply it to a Robot?



XACRO/URDF description of robot link

XACRO or XML Macro is a macro language based on XML
used in combination with URDF files

It is possible to define macro’s, variables and properties

Math and expressions can be used

Key featue is the ability to reuse your code for different robot’s

10



XACRO/URDF description of robot link

<link name="base_link">
<visual>
<origin xyz="0 0 0" rpy="0 0 0"/>
<geometry>...</geometry>
<material name="grey" />
</visual>

<collision>
<origin xyz="0 0 0.075" rpy="0 0 0"/>

<geometry>...</geometry>
</collision>

<inertial>
<mass value="1.0" />
<origin xyz="0 0 0.075" rpy="0 0 0"/>
<inertia ixx="1.0" ... izz="1.0"/>
</inertial>
</link>




XACRO/URDF description of link geometry

<link name="base_link">
<visual>
<origin xyz="0 0 0" rpy="0 0 0"/>
<geometry>
<mesh filename="file://$(find
robot_description)/meshes/base_z ob.stl"
scale="0.001 0.001 0.001"/>
</geometry>
<material name="grey" />
</visual>

</link>

e Visual is used for visualization only...

e Set origin and orientation according to origin of generated
STL.

e Preferably adjust CAD files to avoid confusion (z up etc) .




XACRO/URDF description of link geometry

name="base_link">

> <!-- cyclinder equivalent -->
xyz="0 0 0.075" rpy="0 0 0"/>
>

radius="0.1" length="0.15"/>

e For path planning Moveit needs to know when a robot may
collide with itself or with the enviroment.

e Use simple shapes to avoid computational burden (no STL's!).

e Derive shape dimensions from CAD file.




XACRO/URDF description of link geometry

name="base_link">

>
value="1.0" />
xyz="0 0 0.075" rpy="0 0 0"/>
ixx="1.0" ixy="0.0" ixz="0.0" iyy="1.0"
iyz="0.0" izz="1.0"/>

e For simulations where torque and forces play a role we need to

set inertia and mass.

e Since we will rely on stepper motors we use placeholder values.

o |f needed estimates can be eobtained from CAD file.




Building the Robot Description
package



Package structure: robot description

L1 robot_description

-l launch

-l meshes

Hil rviz

-l urdf

- CMakeLists.txt

LY package.xml
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Assignment 2: Create package

e Create directory structure:

cd ~

mkdir -p minor_ws/src

cd minor_ws/src

ros2 pkg create robot_description
cd robot_description

rm -r include/ src/

mkdir launch meshes rviz urdf

cd ..

code .

o Edit CMakeLists.txt

code .
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Assignment 3: edit CMakelLists.txt

cmake_minimum_required (VERSION 3.8)
project(robot_description)

find_package (ament_cmake REQUIRED)

DIRECTORY launch meshes urdf rviz
DESTINATION share/${PROJECT_NAME}
)

ament_package()

e Remove testing and add instruction to copy directories.

e Do this in package.xml as well.




Assignment 3: edit package.xml

<?xml version="1.0"?>

<?xml-model href="http:..."?>

<package format="3">
<name>robot_description</name>
<version>0.0.0</version>
<description>Skyentific Robot Description

package</description>
<maintainer email="aap@noot.nl">Mies</maintainer>
<license>Apache 2.0</license>
<buildtool_depend>ament_cmake</buildtool_depend>
<export>
<build_type>ament_cmake</build_type>

</export>

</package>

e Test build process with colcon build...




Assignment 4: Copy meshes from moodle

L1 robot_description

LDmeshes

- base_z_ob.stl
-5 leftjaw.stl

LN link_1.stl
N
-5 1ink_5.stl

-5 link_5_gripper.stl

LY rightjaw.stl
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Assignment 4: create files in urdf

&1 robot_description

LE]urdf

skyentific_robot_ros2_control.xacro

skyentific_robot.urdf.xacro

e create files using vscode or terminal

cd ~/minor_ws/src/robot_description/urdf
touch skyentific_robot_ros2_control.xacro
touch skyentific_robot.urdf.xacro
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Assignment 5: Setup skyentific_robot.urdf.xacro

<?xml version="1.0"7?>
<robot name="skyentific_robot"
xmlns:xacro="http://www.ros.org/wiki/xacro">

<!-- Include ros2 control Plugins -->
<xacro:include filename="$(find
robot_description)/urdf/
skyentific_robot_ros2 control.xacro" />

<!-- Useful XACRO Variables (Properties) -->
<xacro:property name="PI" value="3.14159265359" />
<material name='"grey">
<color rgha="0.5 0.5 0.5 1.0"/></material>
<material name="red">
<color rgha="0.5 0.0 0.0 1.0"/></material>
</robot>




Add Base and first link to URDF

Figure 3: The file base z ob.stl Figure 4: The file link 1.stl

e The distance from the base to the first link is 96.5 mm.
e There are no rotations.
e Add inside <robot name ...> < /robot>. 2



Assignment 6: Add base link to URDF

<link name="base_link">
<visual>
<origin xyz="0 0 0" rpy="0 0 0"/>
<geometry>
<mesh filename="file://$(find
robot_description)/meshes/base_z_ob.stl"
scale="0.001 0.001 0.001"/>
</geometry>
<material name="grey" />
</visual>
<collision> <!-- cyclinder equivalent -->
<origin xyz="0 0 0.075" rpy="0 0 0"/>
<geometry>
<cylinder radius="0.1" length="0.15"/>
</geometry>
</collision>
</link>




Assignment 7: Add link 1 to URDF

<link name="1link_1">
<visual>
<origin xyz="0 0 0" rpy="0 0 0"/>
<geometry>
<mesh filename="file://$(find
robot_description)/meshes/link_1.stl"
scale="0.001 0.001 0.001"/>
</geometry>
<material name="grey" />
</visual>
<collision>
<origin xyz="0 0 0.150" rpy="1.57 0 0"/>
<geometry>
<cylinder radius="0.095" length="0.1"/>
</geometry>
</collision>
</link>




Assignment 8: Add joint 1 to URDF

name="joint 1" type="revolute">
link="base_link"/>
link="1link_1"/>
xyz="0 0 0.0965" rpy="0 0 0"/>
xyz="0 0 1"/>
effort="1000.0" velocity="100.0"
lower="-3.14" upper="3.14" />

The joint is actuated so we need to include a controller.

e We have no hardware yet so we use a mock component.

e Configure the command _interface and state interface as
position.
e set the initial value to 0.0.
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Assignment 9: Edit skyentific robot ros2 control.xacro

<?xml version="1.0"?>
<robot xmlns:xacro="http://www.ros.org/wiki/xacro">
<ros2_control name="Arm" type="system">
<hardware>
<plugin>mock_components/GenericSystem</plugin>
</hardware>
<joint name="joint_1">
<command_interface name="position"/>
<state_interface name="position">
<param name="initial value">0.0</param>
</state_interface>
</joint>
</ros2_control>
</robot>




Package structure: launch

L1 robot_description

hi]launch

tEjdisplay.launch.xml

e Launch files contain instructions to start each node in the

correct sequence and contain all necessary parameters.

e Launch files are used in combination with

colcon build
source install/setup.bash
ros2 launch robot_description display.launch.xml
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Assignment 10: edit launch.xml

<launch>

<let name="urdf_path"
value="$(find-pkg-share robot_description)/urdf/
skyentific_robot.urdf.xacro"/>

<let name="rviz config_path" value="$(find-pkg-sh are
robot _description)/rviz/urdf_config.rviz"/>

<node pkg="robot_state_publisher"

exec="robot_state_publisher">
<param name="robot_description"

value="$(command 'xacro $(var urdf_path)')"/>
</node>
<node pkg="joint state publisher_gui"
exec="joint_state publisher_gui"/>
<node pkg="rviz2" exec="rviz2" output="screen"
args="-d $(var rviz_config_path)"/>
</launch>




Assignment 11: Copy display.rviz from moodle

L1 robot_description

- launch
e Ruviz files contain configuration
H meshes :
parameters of rviz.
Hil rviz e Store values from rviz in this file

after first startup.

LE display.rviz
e When changing settings use Save
A urdf Config (CTRL+S) to retain them.

- CMakeLists. txt

LY package.xml
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Assignment 12: Test Functionality

File panels Help

(Myinteract | "FMove Camera [ Jselect Focus Camera == Measure # 2DPose Estimate 2D GoalPose @ PublishPoint ¢ =
Display )
EDisplays Joint state Pu...
~ & Global Options
Fixed Frame base_link Randomize
Background Color Il 48; 48; 48 Center

Frame Rate 30
~ v Global Status: Ok

v/ Fixed Frame OK
» @ Grid %
» #h, RobotModel v
» - TF v

Add
© Time Cl

ROS Time: 1758719354.13 | ROS Elapsed: 42.59 Wall Time: |1758719354.16 Wall Elapsed: 42.59 Experimental

Reset 31fps

e Test package in Rviz2

ros2 launch robot_description display.launch.xml 20




Assignment13: Display package structure

rqt_graph_RosGraph-rqt o x
Node Graph o® - o
& || Nodes/Topics (active) = B/ ™ ® (@

Group: 6 %/ Namespaces ¥ Actions | tF | |images | v ighlight Fit |52

Hide: || Deadsinks | | Leaftopics v/Debug | |t v Unreachable v Params

[ |

e Open new terminal, source workspace and type:

rqt_graph
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Assignment14: Test Package

e Open new terminal, source workspace and type:

cd minor_ws

source install/setup.bash

ros2 node list

ros2 param list /robot_state_publisher

ros2 param get /robot_state_publisher
robot_description

ros2 param get /robot_state_publisher
publish_frequency

ros2 param list /joint_state_publisher

ros2 param get /joint_state_publisher
publish_default_positions
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Add link 2 and joint 2 to URDF

Figure 5: The file link 1.stl Figure 6: The file link 2.stl

e Link 1 and link 2 are connected by joint 2.

e We need to pay close attention to this joint since the z-axis is
the axis of rotation.
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Assignment 15: Add link 2 to URDF

<link name="1link_2">
<visual>
<origin xyz="0 0 0" rpy="0 0 0"/>
<geometry>
<mesh filename="file://$(find
robot_description)/meshes/link_2.stl"
scale="0.001 0.001 0.001"/>
</geometry>
<material name="grey"/>
</visual>
<collision>
<origin xyz="0.225 0 0 " rpy="0 0 0"/>
<geometry> <cylinder radius="0.07" length="0.1"/>
</geometry>
</collision>
</link>




Translation of MDH parameters to REP-103 for joint 2

z yaw £ N yow ’
z
pitch _
pitch X
roll o/ roll o/ y
X X
y

e Joint 2 has a link twist ay = %7‘(’, a link length and offset of 0
mm but is situated 150 mm above joint 1

e We deviate slightly from the DH parameter convention here.

e The link twist is realized using the REP-103 Convention for
Euler angles used by ROS which is a roll (rotation around X),
followed by a pitch (around Y), and then a yaw (around Z).
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URDF: joint 2

name="joint 2" type="revolute">
link="1link_1"/>
link="1link_2"/>
xyz="0 0 0.150" rpy="0 -1.57 1.57 "/>
xyz="0 0 1"/>

effort="1000.0" velocity="100.0"
lower="-2.51" upper="2.51" />

e We start with a displacement in z direction in the frame of the
previous link (deviating from MDH convention).

e Then have a roll of 0, a pitch of —%TI' and a yaw of —‘r%ﬂ' by
the right hand rule.

e The end result is that the z-axis is the angle of rotation by
motor 2 and the x-axis points along the x-axis of joint 2.
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Assignment 16: Test Functionality

Fle panels Help
cusCamera  =Measwe 7 2DPoseEstimate 7 2DGoalPose ) Publish Poi

2 oiplys
* ® Glabal option
““““““ e_in

Ba(kgrc und Color -m 4848
e Rate
+  Globslstatus ok

» @ Grid
i, RobotModel v
> TF

o x

JointStatePu...
Randomize
Center

Experimental

Wall Elapsed: (50.65
31fps

Wall Time: [1756738679.48

© Time

ROS Time: |1758738679.45 | ROS Elapsed: (50.65

Reset

e Test package in Rviz2
ros2 launch robot_description display.launch.xml .




Add link 3 and joint 2 to URDF

Figure 7: The file link 2.stl Figure 8: The file link 3.stl

e Link 2 and link 3 are connected by joint 3.

e This has a link length of 225 mm, a link twist ay, a joint angle
A3 and a joint offset d3 of 0.
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Assignment 17: Add link 3 to URDF

<link name="1link_3">
<visual>
<origin xyz="0 0 0" rpy="0 0 0"/>
<geometry>
<mesh filename="file://$(find
robot_description)/meshes/link_3.stl"
scale="0.001 0.001 0.001"/>
</geometry>
<material name="grey" />
</visual>
<collision>
<origin xyz="0.2 0 0" rpy="0 0 0"/>
<geometry> <cylinder radius="0.055" length="0.1"/>
</geometry>
</collision>
</link>




Assignment 18: Add joint 3 to URDF

name="joint_3" type="revolute">
link="1link_2"/>
link="1ink_3"/>
xyz="0.225 0 0" rpy="0 0 0"/>

xyz="0 0 1"/>
effort="1000.0" velocity="100.0"
lower="-2.51" upper="2.51" />

e The link length of 225 mm is realized by a displacement along
the x-axis of joint 2.
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Assignment 19: Test Functionality

_robot ¢ _robot ¢ _config.rvize-RViz X

Tselect

Messuwe  #2DPosestinate 4 20CoslPose @ Aot =

base_ink
or W45;48;48
0

oK
» & Grid v
* i, RobotModel v
2 TF v
JointstatePu.. - O X
Randomize

Center

© Time

ROS Time: [1756740120.60 | ROS Elapsed: [14.69 Wall Time: |1758740120.63

Wall Elapsed: [14.69

Experimental
Reset 31fps

e Test package in Rviz2

ros2 launch robot_description display.launch.xml i




Add link 4 and joint 4 to URDF

Figure 9: The file link 3.stl Figure 10: The file link _4.stl

e Link 3 and link 4 are connected by joint 3.

e This has a link length of 200 mm, a link twist a3, a joint angle
04 and a joint offset d4 of 0.
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Assignment 20: Add link 4 to URDF

<link name="1link_4">
<visual>
<origin xyz="0 0 0" rpy="0 0 0"/>
<geometry>
<mesh filename="file://$(find
robot_description)/meshes/link_4.stl"
scale="0.001 0.001 0.001"/>
</geometry>
<material name="grey" />
</visual>
<collision>
<origin xyz="0.1] 0 0" rpy="0 1.57 0"/>
<geometry> <cylinder radius="0.055"
length="0.06"/></geometry>
</collision>
</link>




Assignment 21: Add joint 4 to URDF

name="joint 4" type="revolute">
link="1link_3"/>
link="1ink_4"/>
Xyz="0.2 0 0" rpy="0 0 0"/>

xyz="0 0 1"/>

effort="1000.0" velocity="100.0"
lower="-2.51" upper="2.51" />
>

e This joint is similar to joint 3.
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Assignment 22: Test Functionality

:ws/install/my_robot_ _robot config.rviz*-RViz - o x

Ele panels Help
Ee
2 Displays
~ ® Global Options

Fixed Frame base_link

Background Color I 45; 48; 48

o0

Frame Rate
- Clobalstatus: Ok
rrrrrrrrrrrr

Add
@© Time o]

ROS Time: [1758741171.50 | ROS Elapsed: |33.42 Wall Time: |1758741171.53 | all Elapsed: (33.42 Experimental

Reset 31fps

e Test package in Rviz2

ros2 launch robot_description display.launch.xml 45




Add link 4 and joint 5 to URDF

Figure 11: The file link 4.stl Figure 12: The file link _5.stl

e item
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Assignment 23: Add link 5 to URDF

<link name="link_5">
<visual>
<origin xyz="0 0 0" rpy="0 0 0"/>
<geometry>
<mesh filename="file://$(find
robot_description)/meshes/link_5.stl"
scale="0.001 0.001 0.001"/>
</geometry>
<material name="grey" />
</visual>
<collision>
<origin xyz="0 0 0" rpy="1.57 0 0"/>
<geometry> <cylinder radius="0.055"
length="0.01"/></geometry>
</collision>
</link>




Translation of MDH parameters to REP-103 for joint 5

pitch
pitch @»

roll roll

e Joint_5 has a link twist of aiy = —%77, a link length of 0 and a
link offset 65 of 9.15 mm.

e The link twist is realized by a pitch angle of %ﬂ
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Assignment 24: Add joint 5 to URDF

name="joint 5" type="revolute">
link="1link_4"/>
link="1ink_5"/>
xyz="0.0915 0 0" rpy="0 1.57 0"/>
xyz="0 0 1"/>
effort="1000.0" velocity="100.0"
lower="-2.51" upper="2.51" />

o Note thet the interface is located at the bottom of joint 5
rather than at the center of the joint.
e The interface can be changed as needed by adjusting the
origin of the visual in z-direction and the joint in x-direction.
e ues XACRO tags like this <origin xyz="%$0.0915+0.075 0 0"
rpy="0 1.57 0" />.
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Assignment 25: Test Functionality

_ws/install/my_robot_ robot_ _config.rvize - RViz

Jointstatepu.. - @ x
Randomize
Center
oot 1 o
oot 2 oo
Jonts oo
Jonts a0
ot s a0
A |
O 0
ROS Time: 775074117150 TROS Elapsed: 33.42 WallTime: 1756741171.53 | woll lapsed: 33.92 Experimental
Reset 31tps

e Test package in Rviz2

ros2 launch robot_description display.launch.xml 50




Assignment 26: Test Functionality

Ele penels Help
et | Growscmes SMesre  #dPoesimte 4 Gonrose @ rbishron &
O Displays (o]
- ® Global Options
Fixed Frame
Background Color M 45; 45; 46
Frame Rate 30
- ¥ Global Status: Ok
v FixedFrame  OK

 Grid
» i RobotModel

Add
© Time

ROSTime: 175674426017 | ROS Elapsed: |73.49 Wall Time: [1758744260.21
Reset

Wall Elapsed: [73.49

e Test package in Rviz2

ros2 launch robot_description display.launch.xml
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Modelling the gripper




Assignment 27: Edit URDF of link 5

<link name="link_5">
<visual>
<origin xyz="0 0 0" rpy="0 0 0"/>
<geometry>
<mesh filename="file://$(find
robot_description)/meshes/link_5_gripper.stl"
scale="0.001 0.001 0.001"/>
</geometry>
<material name="grey" />
</visual>
<collision>
<origin xyz="0 0 0" rpy="1.57 0 0"/>
<geometry> <cylinder radius="0.055"
length="0.01"/></geometry>
</collision>
</link>




Assignment 28: Test Functionality

wsfinstal/my_robo oot P— o ox
Ele panels Help
e =
O Displays.
C =
FredFrame  base_ink
Background Color [l 48; 48; 48
FomeRate 30
- ¥ Globsl ststus: Ok
e ox
* Gid
+ i, RobotModel
i
Jointstateru..  — T x
Randomize
center
ot a0
jont2 o
jonta o
o 4 oo
Joint_5. 0.00
A
O J s
ROS Time: |1758745846.94 ROS Elapsed: 71.77 Wall Time: 1758745846.97 Wall Elapsed: 71.77 Experimental
Reset /Y. Pt 31fps

e Test package in Rviz2

ros2 launch robot_description display.launch.xml o




Add link 4 and joint 5 to URDF

[

Figure 13: The file leftjaw.stl Figure 14: The file rightjaw.stl

e Add left and right jaw as link_6 and link 7.

e Add prismatic joints joint 6 and joint 7.
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Assignment 28: Add link 6 to URDF

<link name="gripper_right">
<visual>
<origin xyz="0 0 0" rpy="0 0 0"/>
<geometry>
<mesh filename="file://$(find

robot_description)/meshes/rightjaw.stl"
scale="0.001 0.001 0.001"/>

</geometry>

<material name="red"/>

</visual>
<collision>
<origin xyz="0.01 0.025 0.045" rpy="0 0 0"/>
<geometry> <cylinder radius="0.0125"
length="0.04"/></geometry>
</collision>
</link>




Assignment 29: Add joint 6 to URDF

name="joint 6" type="prismatic">
link="1link_5"/>
link="gripper_right"/>
xyz="-0.01 0 0.1015" rpy="0 0 0"/>
xyz="0 1 0"/>
effort="1000.0" velocity="100.0"
lower="-0.018" upper="0.02" />

>

e item
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Assignment 30: Add link 7 to URDF

<link name="gripper_left">
<visual>
<origin xyz="0 0 0" rpy="0 0 0"/>
<geometry>
<mesh filename="file://$(find

robot_description)/meshes/leftjaw.stl"
scale="0.001 0.001 0.001"/>

</geometry>

<material name="red"/>

</visual>
<collision>
<origin xyz="0.01 -0.025 0.045" rpy="0 0 0"/>
<geometry> <cylinder radius="0.0125"
length="0.04"/></geometry>
</collision>
</link>




Assignment 31:Add joint 7 to URDF

name="joint 7" type="prismatic">
link="1ink_5"/>
link="gripper_left"/>
xyz="-0.01 0 0.1015" rpy="0 0 0"/>
xyz="0 1 0"/>

joint="joint_6" multiplier="-1"/>
effort="1000.0" velocity="100.0"
lower="-0.018" upper="0.02" />
>

e We are using the mimic functionality to copy the movement of
joint_ 6.
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Assignment 32: Edit skyentific_robot ros2 control.xacro

<?xml version="1.0"?>
<robot xmlns:xacro="http://www.ros.org/wiki/xacro">
<ros2_control name="Arm" type="system">

</ros2_control>
<ros2_control name="Gripper" type="system">
<hardware>
<plugin>mock_components/GenericSystem</plugin>
</hardware>
<joint name="joint 6">
<command_interface name="position"/>
<state_interface name="position">
<param name="initial value">0.0</param>
</state_interface>
</joint>
</ros2_control>
</robot>




Assignment 33: Test Functionality

Ele ponels Help
Epmersct Fmovecames  [lseet
D oisplays
~ ® Global Options
FiedFrame  base_link
Background Color 1 45; 45; 48
Frame Rote
+/ Global status: Ok
v FixedFrame  OK
® Grd v
» i, RobotModel v
> TE v
Jontstatepu... ~ o x
Rendomize
Center
jont1 000
jon2 000
jonts 000
jont s 00
jont 5 0%
Ad | points ooz
Ot —— ©
Ros1 b 4952 WallTime: [1756747539.47 | wallElapsed: [49.52 Experimental
e 31fps

e Test package in Rviz2

ros2 launch robot_description display.launch.xml o0
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Apply your knowledge to the Parol6 robot

z c 2 _config rviz*-RViz XX
Ele panels el
G | Fuoecmen Clsest  rocscanes  Shemre  / DPow Esimwe# DGoiPre G wishrane 4 =
2 Displays o
arid e
# RobotModel v
¥ seatus: Ok
~ o x
ViualEnsbled ¥
Collsion Enabled
| Randomize
Abha 1
Descpionsource Topc Center
~ Description Topic _/rabot descrption
Depth s
HistoryPolcy  Keep Last u 0.000
Reliabilty Polcy Relable
Durabilty Policy Volatie —_—
TF prefix
+ Links
> L2 0000
+ o Status: Ok
Show Names —
™
Show Arrows
Markerscde 1 L3 -0.000
update nterval 0
Time ——————
Filer (whitelst
| Fler Glackis) La 0.000
» Tree —
s
Enable or disable this individual Frame. s 0000
Add
©1ime 6 0.000
ROS Time: 175675253039 | ROS Elapsed: 238.76 WallTime: 175675253042 | wall Elapsed: 238.76 —
Reset

e https://github.com/PCrnjak/
PAROL6-Desktop-robot-arm.git
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https://github.com/PCrnjak/PAROL6-Desktop-robot-arm.git
https://github.com/PCrnjak/PAROL6-Desktop-robot-arm.git

Next week: Movit2 planners
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