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GLOSSARY 

Autonomous Mobile Robot(AMR): A mobile robot that possesses the ability to 

independently drive, navigate, localize, and map its surroundings with help of sensor.  

Automated Guided Vehicle (AGV): A mobile robot that is capable of driving and 

navigating itself by utilizing static guides such as magnetic tapes, QR codes, and color 

lines.  

Robot Operating System 2 (ROS2): A next-generation software framework 

specifically designed for robotics development that consists of libraries that provide a 

comprehensive and flexible platform for developing robotics. 

Simultaneous Localization and Mapping (SLAM): A critical process in mobile 

robotics that involves simultaneously mapping the surrounding environment and 

determining the robot's position within that map.  

 

 

 

 

 

 

 

 

 

 



DEVELOPMENT OF INDOOR AMR USING ROS2      Page 72 of 90

` 

 
 

 Tengku Pascal Alamsyah 

 

 

REFERENCES 

Robotnik. (2022, February 28). From https://robotnik.eu/what-is-the-difference-

between-agvs-vs-amr/ 

Seegrid. (2021, June 24). From https://hub.seegrid.com/blog/understanding-amr-

technologies-computer-vision-and-

lidar#:~:text=LiDAR%20stands%20for%20%E2%80%9Clight%20detection,to%20re

turn%20to%20the%20sensor. 

Intel. (2017). Retrieved from http://cdn.cnetcontent.com/ba/81/ba81ed45-dacf-4b4b-

96b2-ad48cbca1744.pdf 

Jimeno, J. M. (2017). Retrieved from https://linorobot.org/. 

Jonathan, M. (2022). Development of Indoor Logistic Autonomous Mobile Robot 

based on Robot Operating System 2. 147. 

Lim, H. (2022, August). Introduction to SLAM (Simultaneous Localization and 

Mapping). Retrieved from https://ouster.com/blog/introduction-to-slam-

simultaneous-localization-and-mapping/ 

Neckelmanns, E. (2020). User Guide A/S Mobile Industrial Robot. MiR100, 168. 

Rahman, A. (2020). Penerapan SLAM Gmapping dengan Robot Operating System 

Menggunakan Laser Scanner pada Turtlebot. Jurnal Rekayasa Elektrika Vol. 

16, No. 2, 7. 

Robotics, O. (2023). Retrieved from https://docs.ros.org/en/humble/index.html 

Slamtec. (2016, April). Retrieved from 

https://www.generationrobots.com/media/robopeak_2d_lidar_brief_en_A2M4

.pdf 

Steve, M., Woodall, W., Tully, F., Brian, G., & Chris, L. (2022). Robot Operating 

System 2. Design, Architecture, and Uses In The Wild, 13. 

Wirjono, W. G. (2020). Prototype Development of Autonomous Mobile Robot with 

Indoor Navigation to Deliver Goods. 136. 

Aerts, P., & Demeester, E. (2017). Benchmarking of 2D-Slam Algorithms A Validation 

for the TETRA project Ad Usum Navigantium. Retrieved from 

http://www.acro.be/downloadvrij/Benchmark_2D_SLAM.pdf 

Alves, R. (2022). Retrieved from https://www.theconstructsim.com/ros2-how-to-

ros2-topics-vs-services-vs-actions-5/ 

https://hub.seegrid.com/blog/understanding-amr-technologies-computer-vision-and-lidar#:~:text=LiDAR%20stands%20for%20%E2%80%9Clight%20detection,to%20return%20to%20the%20sensor
https://hub.seegrid.com/blog/understanding-amr-technologies-computer-vision-and-lidar#:~:text=LiDAR%20stands%20for%20%E2%80%9Clight%20detection,to%20return%20to%20the%20sensor
https://hub.seegrid.com/blog/understanding-amr-technologies-computer-vision-and-lidar#:~:text=LiDAR%20stands%20for%20%E2%80%9Clight%20detection,to%20return%20to%20the%20sensor
https://hub.seegrid.com/blog/understanding-amr-technologies-computer-vision-and-lidar#:~:text=LiDAR%20stands%20for%20%E2%80%9Clight%20detection,to%20return%20to%20the%20sensor


DEVELOPMENT OF INDOOR AMR USING ROS2      Page 73 of 90

` 

 
 

 Tengku Pascal Alamsyah 

 

arrow.com. (2018). Retrieved from https://www.arrow.com/en/research-and-

events/articles/imu-principles-and-

applications#:~:text=IMUs%20can%20measure%20a%20variety,magnetic%20

fields%20surrounding%20the%20device. 

docs.ros.org. (2023). Retrieved from 

https://docs.ros.org/en/humble/Concepts/About-RQt.html 

InvenSense Inc. (2016). MPU-9250 Product Specification Revision 1.1. 

Liu, L. &. (2023, February 21). Rosbot Training - Module 4. Retrieved from 

https://static1.squarespace.com/static/5e76e0c52a318c0c1a850442/t/63f80

f9d8cfe5662188252f0/1677201332096/Module+4+-+SLAM.pdf 

openrobotics.org. (2022, May 25). Retrieved from 

https://www.openrobotics.org/blog/2022/5/24/ros-2-humble-hawksbill-

release#:~:text=We're%20Humbly%20happy%20to,Ubuntu%2022.04%20(Ja

mmy%20Jellyfish). 

Pudu Technology Inc. (2021). Retrieved from 

https://www.pudurobotics.com/product/detail/bellabot 

Sol`a, J. (2014). Simulataneous localization and mapping. Retrieved from 

https://www.iri.upc.edu/people/jsola/JoanSola/objectes/curs_SLAM/SLAM2

D/SLAM%20course.pdf 

 

 

 

 

 

 

 

 

 

 



DEVELOPMENT OF INDOOR AMR USING ROS2      Page 74 of 90

` 

 
 

 Tengku Pascal Alamsyah 

 

 

APPENDIX A – DATASHEETS 

1. Teensy 4.0 

 

48Figure A – 1 Teensy 4.0 Datasheet 1 

 



DEVELOPMENT OF INDOOR AMR USING ROS2      Page 75 of 90

` 

 
 

 Tengku Pascal Alamsyah 

 

 

49Figure A – 2 Teensy 4.0 Datasheet 2 
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2. MPU 9250 

 

 

 

 

 

 

 

 

 

 

 

 

50Figure A – 3 MPU 9250 Datasheet 1 
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51Figure A – 4 MPU 9250 Datasheet 2 

 

 

 

 

 

52Figure A – 5 MPU 9250 Datasheet 3 
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53Figure A – 6 MPU 9250 Datasheet 4 
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54Figure A – 7 MPU 9250 Datasheet 5 
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55Figure A – 8 MPU 9250 Datasheet 6 
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56Figure A –9  MPU 9250 Datasheet 7 
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3. RPLIDAR A2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

57Figure A –10  RPLIDAR A2 Datasheet 1 
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58Figure A –11  RPLIDAR A2 Datasheet 2 

 

59Figure A –12  RPLIDAR A2 Datasheet 3 
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60Figure A –13  RPLIDAR A2 Datasheet 4 

 

 

 

 

 

 

 

 

 

 

 

61Figure A –14  RPLIDAR A2 Datasheet 5 
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APPENDIX B – INSTALLATION PROCEDURE 

1. RPLIDAR A2 ROS 2 : 

https://github.com/babakhani/rplidar_ros2 

• mkdir p ~/rplidara2_ws/src 

 

• cd ~/ros2_ws/src/ 

• git clone https://github.com/babakhani/rplidar_ros2.git 

• colcon build 

• source install/setup.bash 

2. Linorobot2 : 

Robot Computer 

• source /opt/ros/<ros_distro>/setup.bash 

• cd /tmp 

• wget 

https://raw.githubusercontent.com/linorobot/linorobot2/${ROS_DISTRO}/

install_linorobot2.bash 

• bash install_linorobot2.bash <robot_type> <laser_sensor> <depth_sensor> 

• source ~/.bashrc 

Host Machine 

• cd <host_machine_ws> 

https://github.com/babakhani/rplidar_ros2
https://github.com/babakhani/rplidar_ros2.git
https://raw.githubusercontent.com/linorobot/linorobot2/$%7bROS_DISTRO%7d/install_linorobot2.bash
https://raw.githubusercontent.com/linorobot/linorobot2/$%7bROS_DISTRO%7d/install_linorobot2.bash
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• git  clone -b  $ROS_DISTRO  https://github.com/linorobot/linorobot2 

src/linorobot2 

• rosdep update && rosdep install --from-path src --ignore-src -y --skip-keys 

microxrcedds_agent --skip-keys micro_ros_agent 

• colcon build 

• source install/setup.bash 

• echo "export LINOROBOT2_BASE=2wd" >> ~/.bashrc 

• source ~/.bashrc 

• cd <host_machine_ws> 

• git clone https://github.com/linorobot/linorobot2_viz src/linorobot2_viz 

• rosdep update && rosdep install --from-path src --ignore-src -y  

• colcon build 

• source install/setup.bash 

3. Turtlebot3 : 

• sudo apt install ros-humble-gazebo-* 

• sudo apt install ros-humble-cartographer 

• sudo apt install ros-humble-cartographer-ros 

• sudo apt install ros-humble-navigation2 

• sudo apt install ros-humble-nav2-bringup 

• source ~/.bashrc 

• sudo apt install ros-humble-dynamixel-sdk 

https://github.com/linorobot/linorobot2%20src/linorobot2
https://github.com/linorobot/linorobot2%20src/linorobot2
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• sudo apt install ros-humble-turtlebot3-msgs 

• sudo apt install ros-humble-turtlebot3 

• echo 'export ROS_DOMAIN_ID=30 #TURTLEBOT3' >> ~/.bashrc 

• source ~/.bashrc 

or 

• mkdir p ~/turtlebot3_ws/src 

 

• cd ~/turtlebot3_ws/src/ 

• git clone https://github.com/ROBOTIS-GIT/turtlebot3.git  

• colcon build 

 

 

 

 

 

 

 

 

 

 

 

 

https://github.com/ROBOTIS-GIT/turtlebot3.git
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APPENDIX C– RQT GRAPH 

 

62Figure C – 15 RQT Graph of SLAM using Hardware 
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