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GLOSSARY 

Autonomous Mobile Robot (AMR): A mobile robot with the ability to autonomously 

map, localize, and navigate through the surroundings without any static guides.  

Badan Informasi Geospasial (BIG): Also referred to as the Indonesian Geospatial 

Information Agency and previously known as Badan Koordinasi Survei dan Pemetaan 

Nasional is an agency within the Indonesian government which focuses on geospatial 

information.   

Constantly Operating Reference Station (CORS): Stations that are continuously 

monitoring GNSS signals from satellites providing correction as reference stations. 

End-of-Life (EOL): A point when developer or company no longer provide technical 

support and issuing security patches and updates for a piece of software or hardware.  

Global Navigation Satellite System (GNSS): A term to describe satellite systems that 

provide positioning, navigation, and timing services both globally and regionally.  

Networked Transport of RTCM Messages via Internet Protocol (NTRIP): A 

protocol for streaming correction messages over the internet.   

Radio Technical Commission for Maritime Services (RTCM): A convention for 

messages containing corrections for the implementation of a Digital Global Navigation 

Satellite System (DGNSS).  

Robot Operating System 2 (ROS2): A set of open-source software libraries and tools 

that are useful for robotic software development.  

RQt: A software framework with multiple GUI tools in ROS2 utilized to display data, 

publish messages onto existing topics, node inspection, and debugging.  

RViz2: A software framework in ROS2 mainly utilized to display sensor data.  

Simultaneous Localization and Mapping (SLAM): A process to simultaneously 

estimate the position of a robot while mapping out the surroundings.  
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APPENDIX A – RTK-BASED GNSS SETUP  

1. Obtaining credentials to use VRS from InaCORS  

• Sign up for a free SBC account through 

http://inacors.big.go.id/sbc/Account/Register 

• The NTRIP username and password, annotated by the square box in Figure 

A-1, will be used by the NTRIP clients for access to connect to the VRS.  

• Upon login, the NTRIP caster details including address and port can be found 

under Account Details – User Profile – Preferences as shown in Figure A-2.  

 

Figure A-1 SBC sign up and NTRIP credentials 

 

Figure A-2 NTRIP caster details 

 

http://inacors.big.go.id/sbc/Account/Register
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2. Connecting to the NTRIP client with u-center application (Windows)  

• The NTRIP client in u-center application by u-blox can be found under 

Receiver – NTRIP Client as shown in Figure A-3.  

• To connect, provide the credentials and details previously obtained from 

InaCORS in the NTRIP caster settings section. Have the NTRIP mount point 

setting to “Nearest-rtcm3” as this will select the closest VRS for use.   

 

Figure A-3 NTRIP client in u-center application 

 

Figure A-4 NTRIP credentials in u-center application 
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3. Connecting to the NTRIP client in ROS2 

• All code related to RTK-based GNSS utilizing u-blox antennas and NTRIP 

client through ROS2 topics have been compiled in  

https://github.com/olvdhrm/RTK_GPS_NTRIP.git 

• Configuration files for the u-blox GNSS antennas can be found under 

ublox_gps – config as shown in Figure A-5.  

• For this thesis, the zed_f9p.yaml file is utilized and includes the parameters 

that have been configured accordingly as a rover.  

• NTRIP caster details and credentials previously obtained from InaCORS are 

to be provided to the NTRIP client in the ntrip_client_launch.py file as shown 

in Figure A-6.  

 

Figure A-5 u-blox GNSS configuration files 

 

Figure A-6 NTRIP credentials in ROS2  

https://github.com/olvdhrm/RTK_GPS_NTRIP.git
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APPENDIX B – LOCALIZATION CONFIGURATION FOR INTEGRATION 

OF GNSS DATA  

 

 

Figure B-1 Robot localization with RTK GNSS integration 
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APPENDIX C – BRINGUP OR LAUNCH PROCESS  

1. To launch the following packages altogether,  

• Driver for ublox receiver and antennas (ublox_gps)  

• NTRIP client (ntrip_client)  

• Fix to NMEA converter (fix2nmea)  

As shown in Figure C-1 below, run the following command in the terminal  

ros2 launch ublox_gps rtk_combined_launch.py 

Otherwise, follow the instructions in the GitHub repository below  

https://github.com/olvdhrm/RTK_GPS_NTRIP.git 

 

Figure C-1 RTK-based GNSS combined launch 

2. To launch the following packages altogether,  

• LinoRobot framework (linorobot2) 

• State estimation and NavSat transformation nodes from robot_localization 

(robot_localization) 

As shown in Figure C-2 below, run the following command in the terminal  

ros2 launch linorobot2_bringup bringup2.launch.py 

https://github.com/olvdhrm/RTK_GPS_NTRIP.git
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Figure C-2 Linorobot2 framework bringup 

3. To perform keyboard teleoperation on the robot. After launching the LinoRobot 

framework package, run the following command on the terminal  

ros2 run turtlebot3_teleop teleop_keyboard 

 

Figure C-3 Keyboard teleoperation 

4. To launch the navigation package, run the following command on the terminal 

ros2 launch turtlbot3_navigation2 navigation2.launch.py 
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Figure C-4 Nav2 bringup  
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APPENDIX D – DATASHEETS 

 

 

Figure D-1 ZED F9P datasheet – performance 
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Figure D-2 ZED F9P datasheet – default interface settings 
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Figure D-3 T265 Tracking Camera datasheet 1 

 

Figure D-4 T265 Tracking Camera datasheet 2 
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Figure D-5 T265 Tracking Camera datasheet 3 
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Figure D-6 D415 Depth Camera specifications 
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Figure D-7 Power Supply Unit specifications 
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Figure D-8 Battery datasheet 1 
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Figure D-9 Battery datasheet 2 
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APPENDIX E – 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 Rotary 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 Laser Cut Rp70,000.00 1 Rp70,000.00 Passed down 

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 Heat Shrink 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 
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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 
 

34 Switching Power Supply Unit 24V 30A Rp185,000.00 1 Rp185,000.00 
 

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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