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ABSTRACT 

 

 

 

MINI ROBOTIC ARM BASED ARDUINO AND VISUAL BASIC 6.0 

FOR ARDUINO MICROCONTROL LEARNING IN ATMI CIKARANG 

 

 

 

By 

 

Mathius Wagyantoro Resi Bagus Panuntun 

Edi Sofyan, B.Eng., M.Eng., Ph.D, Advisor 

Ir. Surjo Abadi, M.Sc., Co-Advisor 

 

 

SWISS GERMAN UNIVERSITY 

 

 

Microcontroller is a kind of courses in mechatronics concentration. In this course, 

students learn about the basics of microcontroller and how to control a system with 

microcontroller. Not only theoretical, but also practice. There are many types and 

brands of microcontroller. But during this time, microcontroller which is used for 

education course in ATMI is only Atmega Microcontroller. To improve student‟s 

knowledge about microcontroller, there will be an additional course about another 

microcontroller in student‟s diatomic practice. ATMI need a simple hardware which is 

completed with user interface to support that course. Based on this case, the author 

will try to make a Mini Robotic Arm Based Arduino and Visual Basic 6.0. This 

project started with literature review of relevant journal, mechanical hardware design, 

electrical hardware design, software design. Anthropomorphic 3 Revolute Joint 

manipulator arm is choosen as the mechanical hardware, arduino uno board as the 

electrical hardware, Arduino IDE and Visual Basic 6.0 as the software, and support 

material about inverse kinematic. This project has successfully create Mini Robotic 

Arm Hardware and Software which can move from initial point to desired position. 

Then the analytical method will be, angle error value, coordinate error value.  

Keywords: Arduino, Visual Basic 6.0,  Microcontroller, Robotic Manipulator. 



Page 3 of 100 

 

  Mathius Wagyantoro Resi Bagus Panuntun 
 

MINI ROBOTIC ARM BASED ARDUINO AND VISUAL BASIC 6.0 
FOR ARDUINO MICROCONTROL LEARNING IN ATMI CIKARANG 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2017 

by Mathius Wagyantoro Resi Bagus Panuntun 

All rights reserved 

 

 

 



Page 4 of 100 

 

  Mathius Wagyantoro Resi Bagus Panuntun 
 

MINI ROBOTIC ARM BASED ARDUINO AND VISUAL BASIC 6.0 
FOR ARDUINO MICROCONTROL LEARNING IN ATMI CIKARANG 

 
 

DEDICATION 

 

 

I dedicate this works for the better, 

The smarter, 

The greater, 

ATMI Cikarang. 

 

Ad Maiorem Dei Gloriam, 

Deum In Omnibus 

 

 



Page 5 of 100 

 

  Mathius Wagyantoro Resi Bagus Panuntun 
 

MINI ROBOTIC ARM BASED ARDUINO AND VISUAL BASIC 6.0 
FOR ARDUINO MICROCONTROL LEARNING IN ATMI CIKARANG 

 
 

ACKNOWLEDGEMENTS 

Praise and thanks to my Lord, my Friend, almighty Jesus Christ for blessing my 

whole life so that this thesis titled “Mini Robotic Arm Based Arduino And Visual 

Basic 6.0 For Arduino Microcontrol Learning In ATMI Cikarang” can be finished 

well. The author would like to say thank you very much with all the humility to all 

people who give their pray, support, aid, and guidance in finishing this thesis. 

1. My Lovely Parents, Stefanus Bagus Satanto and Agustina Branti Asmara Dewi 

2. My Lovely Sister, Monica Rintan Desmaweni and Maria Mige Kusuma 

3. Bapak. Edi Sofyan, B.Eng., M.Eng., Ph.D, as my advisor 

4. Bapak Ir. Surjo Abadi, M.Sc, as my Co-Advisor 

5. Gabriel Hendri Susanto who help me to build the hardware 

6. All my friend who involved direct and indirect in supporting this thesis 

 

Author, 

 

 

Mathius Wagyantoro Resi Bagus Panuntun 

 

 

 



Page 6 of 100 

 

  Mathius Wagyantoro Resi Bagus Panuntun 
 

MINI ROBOTIC ARM BASED ARDUINO AND VISUAL BASIC 6.0 
FOR ARDUINO MICROCONTROL LEARNING IN ATMI CIKARANG 

 
 

TABLE OF CONTENTS 

Page 

STATEMENT BY THE AUTHOR ................................................................................ 1 

ABSTRACT ................................................................................................................... 2 

DEDICATION ............................................................................................................... 4 

ACKNOWLEDGEMENTS ........................................................................................... 5 

 

CHAPTER 1 - INTRODUCTION ............................................................................... 12 

1.1 Background ...................................................................................................... 12 

1.2 Research Problem ............................................................................................ 12 

1.3 Objectives ........................................................................................................ 13 

1.4 Significance of Study ....................................................................................... 13 

1.5 Research Question ........................................................................................... 13 

1.6 Scope of Problem ............................................................................................. 13 

 

CHAPTER 2 - LITERATURE REVIEW .................................................................... 14 

2.1 Previous Study ................................................................................................. 14 

2.1.1 Case Study 1 ........................................................................................... 14 

2.1.1.2 Block System Diagram ............................................................... 15 

2.1.1.3 Mechanical Hardware of SCARA............................................... 16 

2.1.1.4 Software Design of SCARA ....................................................... 18 

2.1.1.5 Conclusion .................................................................................. 20 

2.1.2 Case Study 2 ........................................................................................... 20 

2.1.2.2 Block System Diagram ............................................................... 22 

2.1.2.3 Mechanical Hardware Design ..................................................... 23 

2.1.2.4 Software Design .......................................................................... 24 

2.1.2.5 Conclusion .................................................................................. 25 

2.2 Comparison of Case Study ............................................................................... 26 

 

CHAPTER 3 – RESEARCH METHOD ..................................................................... 27 

3.1 Research Method ............................................................................................. 27 

3.2 Design Justification .......................................................................................... 28 

3.3 Material and Equipment ................................................................................... 28 



Page 7 of 100 

 

  Mathius Wagyantoro Resi Bagus Panuntun 
 

MINI ROBOTIC ARM BASED ARDUINO AND VISUAL BASIC 6.0 
FOR ARDUINO MICROCONTROL LEARNING IN ATMI CIKARANG 

 
3.3.1 Microcontroller ....................................................................................... 28 

3.3.2 Arduino Uno ............................................................................................ 30 

3.3.3 Arduino IDE ............................................................................................ 33 

3.3.4 Visual Basic 6.0 ....................................................................................... 34 

3.3.5 Robotic Manipulator Arm ....................................................................... 35 

3.4 Mechanical Hardware Design .......................................................................... 41 

3.5 Kinematics Modeling ....................................................................................... 43 

3.5.1 Kinematics of 1 joint arm ........................................................................ 43 

3.5.2 Kinematics of 2 joint arms ...................................................................... 45 

3.5.3 Kinematics of 3 joint arms ...................................................................... 47 

3.5.4 Inverse Kinematic of RRR Articulated Arm Modeling .......................... 48 

3.6 Software Design ............................................................................................... 50 

3.6.1 Guide User Interface (GUI) with Visual Basic 6.0. ................................ 50 

3.6.1.1 Flow Diagram of GUI Visual Basic 6.0 .................................... 52 

3.6.2 Arduino IDE ............................................................................................ 54 

 

CHAPTER 4 – RESULTS AND DISCUSSIONS ....................................................... 56 

4.1 Mechanical Hardware ...................................................................................... 56 

4.2 Electrical Hardware.......................................................................................... 57 

4.3 Software ........................................................................................................... 60 

4.3.1 GUI (Guide User Interface) by Visual Basic 6.0 .................................... 60 

4.3.2 Arduino Programming ............................................................................ 65 

4.4 Analytical Observation ..................................................................................... 68 

4.4.1 Movement of The Arm ............................................................................ 68 

4.4.2 Angle of Servo Analysis .......................................................................... 69 

4.4.3 Accuracy of X, Y, and Z Coordinate Analysis ........................................ 72 

 

CHAPTER 5 – CONCLUSIONS AND RECOMMENDATIONS .............................. 76 

5.1 Conclusion ....................................................................................................... 76 

5.2 Suggestion ........................................................................................................ 76 

 

REFERENCES ............................................................................................................ 77 

CURRICULUM VITAE .............................................................................................. 79 

APPENDIX 1 – Arduino Coding ................................................................................. 80 

APPENDIX 2 – Visual Basic 6.0 Coding For Single Movement ................................ 83 

APPENDIX 3 – Visual Basic 6.0 Coding For Cycle Movement ................................. 87 

APPENDIX 4 – Base Bracket Assy Drawing .............................................................. 93 



Page 8 of 100 

 

  Mathius Wagyantoro Resi Bagus Panuntun 
 

MINI ROBOTIC ARM BASED ARDUINO AND VISUAL BASIC 6.0 
FOR ARDUINO MICROCONTROL LEARNING IN ATMI CIKARANG 

 
APPENDIX 5 – Base Assy Drawing ........................................................................... 94 

APPENDIX 6 – Gripper Assy Drawing ....................................................................... 95 

APPENDIX 7 – Total Assy Drawing ........................................................................... 96 

APPENDIX 8 – Part List Total Assy Drawing ............................................................ 97 

APPENDIX 9 – Upper Arm Assy Drawing ................................................................. 98 

APPENDIX 10 – Bottom Arm Assy Drawing ............................................................. 99 

 

  


