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GLOSSARY

Autonomous Guided Vehicle (AGV)

A robotic device that is capable of navigating by the assistance of static guidance,

such as magnetic lines, tags, beacons, etc.

Autonomous Mobile Robot (AMR)

A mobile robot that has a higher degree of navigation than AGVs, which can localize

and navigate via the usage of sensors and without the assistance of static guides

Data Distribution System (DDS)

A middleware protocol that is recommended for high-quality data communication in

manufacturing.

Firmware

A type of software that accomplishes basic machine instructions that enable

hardware to work and connect with other affiliated software on a device.

Framework

A structure that functions as a base, on which a software could be developed. In other

words, the software is not built from scratch.

Inertial Measurement Unit (IMU)

A sensory device that combines multi-axes accelerometers and gyroscopes to produce

an orientation estimation of an object in space.

Light Detection and Ranging (LiDAR)

A sensing component that functions by utilizing a form of pulsed laser that imitates

the principle operation of a radar, with the objective to measure distance.

Localization

In robotics, localization is a method of establishing the position of a mobile robot is in

relation to its surroundings
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Micro-ROS (μ-ROS)

A microcontroller library that simplifies data transfer between microcontrollers and

ROS2 in main processors by having the programs within the microcontrollers to be

compatible with ROS2.

Robot Odometry

A form of data generated by motion-based sensors which are systematically utilized to

estimate changes in position over time.

Robot Operating System 2 (ROS2)

The successor of Robot Operating System (ROS), which includes almost all libraries

from the predecessor with a specialized design approach for commercial robotics

development.

Real Time Kinematics (RTK) / Global Navigation Satellite System (GNSS)

A method for increasing the accuracy of GNSS signals by using a stationary base

station that sends correction messages to a moving receiver.

RQt

A software framework in ROS2 that provides a variety of plugins to simplify system

troubleshooting and analysis in ROS2, as an alternative for CLI-based monitoring.

Simultaneous Localization and Mapping (SLAM)

A proposed method in the world of robotics that enables mobile robots to map the

surrounding environment and establish its position at the same time.

Visual Inertial Odometry (VIO)

A category of the SLAM approach that uses visual-based sensors to observe

the environment and distinguish its features, which are then utilized as a source of

points to localize a mobile robot in a particular scenario.
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APPENDIXA - DATASHEETS

1. Intel Realsense T265 Tracking Camera

Figure A-1 T265 Tracking Camera - Datasheet 1
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Figure A-2 T265 Tracking Camera - Datasheet 2
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2. Intel Realsense D415 Tracking Camera

Figure A-3 D415 Depth Camera Datasheet
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3. ZED F9P RTK/GNSS Module

Figure A-4 ZED F9PRTK/GNSS Module - Datasheet 1
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Figure A-5 ZED F9PRTK/GNSS Module - Datasheet 2

4. Power Supply Unit (PSU)

Figure A-6 PSU Datasheet
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5. 12V Battery

Figure A-7 12V Battery - Datasheet 1



IMPLEMENTATION OF VISUAL INERTIAL ODOMETRYCONCEPT FOR OUTDOOR

AUTONOMOUS MOBILE ROBOT LOCALIZATIONAND NAVIGATION BASED ON ROS2

Dylan Louis

Page 137 of 145

Figure A-8 12V Battery - Datasheet 2
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APPENDIX B - ROS2 TERMINAL LOG RESULTS

1. Combinatory launch file terminal log for tracking camera, depth camera, and

depth to laser scan conversion.

Figure B-1 Combined Camera Launch File Terminal Log

2. Linorobot2 Bringup launch file terminal log.

Figure B-2 Linorobot2 Bringup Launch File Terminal Log
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3. Nav2 launch file terminal log.

Figure B-3 Nav2 Launch File Terminal Log
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4. Turtlebot3 teleop.

Figure B-4 Turtlebot3 teleop Terminal Log
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APPENDIX C - AMR RQt GRAPH

Figure C-1 Full RQt Graph of The AMR
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APPENDIX D - BILLOFMATERIAL

Table D-1 Outdoor AMR Bill of Material

No Item Name Price/ Qty Qty Total Price Notes

1 Roller Chain 35-1 with Connector CL35-1 Rp119,000.00 2 Rp238,000.00
Passed
down

2 Sprocket RS35-30T Rp49,000.00 2 Rp98,000.00
Passed
down

3 Pillow Block UCP 204 Rp28,500.00 8 Rp228,000.00
Passed
down

4 Pillow Block UCFL 204 Rp30,500.00 2 Rp61,000.00
Passed
down

5 AS S45C 35mm Rp195.00 900 Rp175,500.00
Passed
down

6 AS S45C 25mm Rp112.00 800 Rp89,600.00
Passed
down

7 Aluminium Profile 3030 Rp820.00 512 Rp419,840.00
Passed
down

8
Aluminium Plate 2mm 59x46x2mm with
Laser Cut Fee Rp325,000.00 1 Rp325,000.00

Passed
down

9 T Hammer Nut M53030 Rp1,950.00 104 Rp202,800.00
Passed
down

10
L/ Socket Head Cap Screw M5x15 (10 pcs/
pack) Rp7,000.00 11 Rp77,000.00

Passed
down

11 Gusset 3030 Aluminium Profile Bracket Rp5,700.00 32 Rp182,400.00
Passed
down

12 Steel Screw HTB Grade 10.9 Rp2,600.00 16 Rp41,600.00
Passed
down

13 13in Wheel Rp85,000.00 4 Rp340,000.00
Passed
down

14 DKM Motor 24V 90W Rp300,000.00 2 Rp600,000.00
Passed
down

15 1:50 DKM Gearbox Rp1,500,000.00 2 Rp3,000,000.00
Passed
down

16
Rotaray Encoder Hanyoung NUX HE50B-8-
360-3N-24 Rp687,500.00 1 Rp687,500.00

Passed
down

17 Gland PG13.5 Cable Rp11,600.00 1 Rp11,600.00
Passed
down

18
Electronic Case Enclosure Plastic Box with
Clear Cover Rp74,500.00 1 Rp74,500.00

Passed
down

19 PCB Printing Rp10,000.00 1 Rp10,000.00
Passed
down

20 AWG12 Cable Rp2,000.00 12 Rp24,000.00
Passed
down

21 3D Printing Rp140,000.00 1 Rp140,000.00
Passed
down

22 Acrylic Lasercut Rp70,000.00 1 Rp70,000.00
Passed
down
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23
Resistors, Capacitors, Jumpers, Terminal
Blocks, and Conn-Sill Rp20,000.00 1 Rp20,000.00

Passed
down

24 Teensy 4.1 Board Rp635,000.00 1 Rp635,000.00
Passed
down

25
10cm Pigtail Cable SMA Female to
U.FL/UFL Rp25,000.00 1 Rp25,000.00

Passed
down

26 IBT-2 Motor Driver Rp62,500.00 2 Rp125,000.00
Passed
down

27 Optocoupler Rp9,000.00 2 Rp18,000.00
Passed
down

28 Heatshrink Rp15,000.00 1 Rp15,000.00
Passed
down

29 Cable Jumper Male to Male (20 pcs/ pack) Rp5,400.00 3 Rp16,200.00
Passed
down

30 IMU MPU9250 Rp65,500.00 1 Rp65,500.00
Passed
down

31 SparkFun GPSRTK2 Board (ZED-F9P) Rp3,911,600.00 1 Rp3,911,600.00
Passed
down

32 ANN-MB-00-00 Antenna Rp913,548.00 1 Rp913,548.00
Passed
down

33 Battery PC18-12 12V 18Ah Rp478,900.00 1 Rp478,900.00 Bought
34 Switching Power Supply Unit 24V 30A Rp185,000.00 1 Rp185,000.00 Bought

35 Intel NUC7I7BNH-16S480 Mini-PC Rp6,000,000.00 1 Rp6,000,000.00
Passed
down

36 Intel NUC6CAYH Mini-PC Rp2,200,000.00 1 Rp2,200,000.00
Passed
down

37 Intel T265 Tracking Camera Rp6,000,000.00 1 Rp6,000,000.00
Passed
down

38 Intel D415 Depth Camera Rp4,000,000.00 1 Rp4,000,000.00
Passed
down

Total Price Rp31,705,088.00
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CURRICULUMVITAE
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