
ASSIGNMENT 4

SLAM USING MOBILE MANIPULATOR 
USING ROS-2

NAVIGATION, SLAM and Teleoperation using ROS2

CS498 – Mobile Robotics - Prof Girish Chowdhary – Fall 2025

Course TA: Kulbir Singh
Course website: https://kulbir-singh-ahluwalia.com/cs498gc/fa25/ 



Gripper Open – Initial state of gripper – Picture credit –
Mirielle Tan



Gripper closed (After Actuation)
– Initial state of gripper – Picture credit – Mirielle Tan



STAY CALM and READ PINNED POSTS!!





ROS2 – Jazzy/ Humble - LINKS

• https://docs.ros.org/en/jazzy/index.html 
• https://docs.clearpathrobotics.com/ 
• ROS2-JAZZY -

https://github.com/ros2/ros2_documentation/tree/jazzy 
• ROS2-Humble - 

https://github.com/ros2/ros2_documentation/tree/humble 
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ROS 2 NAVIGATION

• https://docs.nav2.org/ 

https://docs.nav2.org/
https://docs.nav2.org/


CLEARPATH ROBOTICS – HUSKY -Links
• https://docs.clearpathrobotics.com/docs/ros/tutorials/navigatio

n_demos/overview/ 
• https://docs.clearpathrobotics.com/docs/ros/tutorials/navigatio

n_demos/slam
• Robot.yaml file: VIP:

ohttps://docs.clearpathrobotics.com/docs/ros/tutorials/navigation_dem
os/configuration 

• https://docs.clearpathrobotics.com/docs/ros/tutorials/simulator
/overview 

• https://docs.clearpathrobotics.com/docs/ros/tutorials/simulator
/install 

• https://docs.clearpathrobotics.com/docs/ros/tutorials/simulator
/simulate
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Clearpath Husk - HUSKY Base 

• NOTE: Setting up 
UTM/VMWare/ARM64 is doable using 
the "ROS2-Humble-Ubuntu22" OR 
"ROS2-Jazzy-Ubuntu24" specific 
branches for :

• __CLEARPATH ROBOTICS __- Husky 
robot base - Look for ROS2-HUMBLE 
branch : 
https://github.com/husky/husky/tree/
humble-devel

• Please READ for your ROS2 version 
here: 
https://docs.clearpathrobotics.com/d
ocs/ros/

https://github.com/husky/husky/tree/humble-devel
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• UNIVERSAL ROBOTICS - UR3 ARM - 
https://github.com/UniversalRobots

• Search "universal robot arm github ros 2 code" for ROS2-Humble 
or ROS2-Jazzy!

UR3 Arm - LINKS

https://github.com/UniversalRobots


ROBOTIS! Gripper Link

• ROBOTIQ - GRIPPER - - google "robotiq gripper github ros 2 code" 
to see first link of 
"https://github.com/PickNikRobotics/ros2_robotiq_gripper". LINK: 
https://europe.naverlabs.com/research/publications/must3r-
multi-view-network-for-stereo-3d-reconstruction/
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THANK YOU!

• Attend OFFICE HOURS - SC4407
• FOR MORE INFO ON assignment 4!!



How to use the script for ARM64 based architectures 
{Macbook M1/M2/M3/Nvidia Jetson ORIN/DGX 
Sparks/Jetson THOR}

1. $cd <your_ros2_workspace>

2. # Run with software rendering (recommended for ARM64)
• ./run_demo_no_gpu.sh

3. For debugging: video driver issues: 
• # For debugging: run headless mode

•  ./master_launch.sh



Next steps:

1. Source ROS2: source /opt/ros/jazzy/setup.bash
2. Set up software rendering (add to ~/.bashrc):

 export LIBGL_ALWAYS_SOFTWARE=1
 export MESA_GL_VERSION_OVERRIDE=3.3

3. Build the workspace:
 cd ros2_ws
 colcon build --packages-select husky_ur3_simulation

4. Run the simulation:
 ./run_demo_no_gpu.sh  # For software rendering



“ROS2-Jazzy”  ➔ “Gazebo-Harmonic/ Jetty”

• LINK:   https://gazebosim.org/home , MacOS is starting to get support!!  

“ROS2-Humble”  ➔ “Gazebo-Harmonic/Fortress”

https://gazebosim.org/home
https://gazebosim.org/home
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ROS2 + Gazebo !

• ROS2 JAZZY + GAZEBO JETTY:
• https://gazebosim.org/docs/all/getstarted/ 

• ROS2 JAZZY + GAZEBO HARMONIC: 
• https://gazebosim.org/docs/harmonic/getstarted

• ROS2 Humble + GAZEBO HARMONIC: 

• ROS2 Humble + GAZEBO Fortress: 

https://gazebosim.org/docs/all/getstarted/
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UNIVERSAL ROBOTICS REPOS – ROS 2

• If (Ubuntu 24):
o If (ROS-2-JAZZY):
oRepo from Universal Robotics:

• If (Ubuntu 22):
o If (ROS-2-HUMBLE):
oRepo from Universal Robotics:



CHOOSE ROS2 JAZZY

OR

ROS2-Humble

in the GITHUB repo!!

=============
COMMON sense right? :P
-pay attention in class demos!! Red posts!! 



ur-arms-family-photo



UR3 – ROS 2 – Build statuses



Resources about the ROS 2 Universal Robot 
driver

• ROS 2 – JAZZY -
https://github.com/UniversalRobots/Universal_Robots_ROS2_Dri

ver/blob/jazzy/ur_robot_driver/doc/resources/README.md 

https://github.com/UniversalRobots/Universal_Robots_ROS2_Driver/blob/jazzy/ur_robot_driver/doc/resources/README.md
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Setting up a robot simulation (Gazebo)

• Setting up a robot simulation (Gazebo)
ohttps://docs.ros.org/en/jazzy/Tutorials/Advanced/Simulators/Gazebo/Gaz

ebo.html#setting-up-a-robot-simulation-gazebo 
ohttps://gazebosim.org/docs/harmonic/install/ 
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https://gazebosim.org/docs/jetty/install_ubun
tu/ 
• (base) kulbir-dgx-x1@spark-b3d4:~$ sudo apt-get install curl lsb-

release gnupg
• https://gazebosim.org/docs/jetty/install_ubuntu/ 
• GAZEBO HARMONIC TUTORIALS:

ohttps://gazebosim.org/docs/harmonic/tutorials/ 

https://gazebosim.org/docs/jetty/install_ubuntu/
https://gazebosim.org/docs/jetty/install_ubuntu/
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MOVE-IT-2 
https://moveit.ai/install-moveit2/binary/





"Edit on Github" ==> use claude code!!

• https://moveit.picknik.ai/main/doc/tutorials/quickstart_in_rviz/qui
ckstart_in_rviz_tutorial.html 

• https://github.com/moveit/moveit2_tutorials/blob/main/doc/tutor
ials/quickstart_in_rviz/quickstart_in_rviz_tutorial.rst 

• https://github.com/moveit/moveit2_tutorials/tree/main 
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https://moveit.picknik
.ai/main/doc/tutorials
/getting_started/gettin
g_started.html

(base) kulbir-dgx-
x1@spark-
b3d4:~/ws_moveit/src
$ git clone -b main 
https://github.com/m
oveit/moveit2_tutorial
s
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For the ARM64==aarch64 folks!

• For macbook 
M1/M2/M3/M4 
/NVIDIA 
Jetson/Orin/Thor/N
VIDIA DGX SPARKS:
ohttps://docs.isaacsi

m.omniverse.nvidia
.com/5.1.0/installat
ion/install_ros.html
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This is what $4Trillion 
market cap can do!



ASSIGNMENT 4 PART 2 - MUST3r
1.Run State-of-the-art open-source SLAM algorithm such 
as

•https://europe.naverlabs.com/publications/?p_asid=2&p_

asp_data=1&aspf[year__2]=&aspf[authors_string__1]=&fil

ters_initial=1&filters_changed=0&qtranslate_lang=0&curre

nt_page_id=151&asp_s=

•once you get the Mobile Manipulator with gripper 

working.
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MUST3R – 3D Reconstruction Examples + Cam poses
CVPR 2025 – OPEN ACCESS LINK : 
https://openaccess.thecvf.com/content/CVPR2025/html/Cabon_MUSt3R_Multi-
view_Network_for_Stereo_3D_Reconstruction_CVPR_2025_paper.html 
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RViz2
• Robotic Visualizer 2!

• LINK: 
https://docs.ros.org/e
n/humble/Tutorials/In
termediate/RViz/RViz-
User-Guide/RViz-
User-Guide.html

• https://github.com/ro
s2/ros2_documentati
on/blob/humble/sour
ce/Tutorials/Intermed
iate/RViz/RViz-User-
Guide/RViz-User-
Guide.rst 
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ARM64 FIXES



SUMMARY



ROS 2 RECAP



Nodes – Topics and Services



ROS – Service – Single service client



ROS – Service – Multiple service client



ROS - Actions
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