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ABSTRACT

This project involves the creation of a robot capable of both writing text and drawing images on paper. The
robot utilizes a combination of precise movements and writing/drawing tools to execute these tasks. The
system is designed to accept input, convert it into readable text or drawable images, and then autonomously
reproduce the input on paper. The project aims to explore the integration of robotics and artistic expression,
providing a unique platform for automated creativity. The system accepts input in the form of text or image
data. For text input, the robot utilizes natural language processing algorithms to interpret and understand the
content. For image input, image recognition algorithms are employed to analyze and convert the visual
information into a format suitable for drawing. This machine can draw both parallel and upstanding. Its
single design structures a writing head that spreads beyond the machine, making it possible to draw on
objects greater than the machine itself. The major benefit of the machine is that it can be located over the
hardcover because the core XY extends the design of the machine. The purpose of this research paper is to
present a comprehensive study on the design and development of a handwriting robot. The project aims to
create a robotic system capable of accurately mimicking human handwriting, opening up possibilities for
various applications in fields such as education, art, and automation. This paper explores the mechanical
design, actuation mechanisms, control electronics, and sensors involved in building such a robot. By
understanding the intricacies of these components and their interactions, we can achieve precise and fluid
handwritten output. The research paper also delves into the challenges faced during the development process
and proposes potential solutions for further improvement. Through this study, we hope to contribute to the
advancement of robotics and its applications in the field of handwriting replication.
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1. INTRODUCTION

The writing robot is a fascinating creation that combines robotics and handwriting to create beautiful
handwritten content. It uses mechanical arms and precise movements to mimic the motions of a human
hand, allowing it to write and draw with incredible accuracy. By developing a writing robot, you'll be able
to automate the process of handwriting and create unique pieces of art or personalized content. This project
is like having a creative sidekick, showing how robots and art can team up for some awesome creations.
Whether you're looking for a writing assistant or an artistic companion, this robot is here to make the
creative process more fun and interactive. It's a project that requires a combination of programming,
engineering, and artistic skills. Imagine having a robot friend that can write and draw on paper. This cool
robot understands what you want it to write or draw. It uses smart tricks to figure out your words and even
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recognizes images. With its careful moves, it turns your ideas into beautiful writing or drawings on paper.
The main idea behind this project is to create a robot that's like a creative friend. It's not just about doing
tasks but collaborating with you on art and writing projects.

2. METHODOLOGY
2.1 Design

We know there are many areas in human life which require write the matter by ink on a paper in their own
handwriting. For example, Departments like Administration, Judicial, Municipal, Police, etc. having clerks
for writing the matter manually. For eliminating this heavy work, we are going to introduce an automatic
writing machine. Writing Robot are Computerized Numerical Control Machines which are used to draw
anything or design any mechanical part

according to the design program fed into their controller unit. Controller unit can be either computer or
microcontroller. Writing Robot have stepper and servo motors to draw the design as per the fed program.
After researching on Robot, | decided to build my own Writing Robot using locally available materials.
There are so a many Robot in the world, some of which are much technical and complex to make or even
operate them properly. For this reason, | decided to make a Writing Robot based on Arduino which is by far
the simplest to make. This DIY Arduino Writing Robot can draw most of the basic shapes, texts and even
cartoons. Its operation is similar to the way a human hand write. It’s faster and more accurate compared to
the way a human being can write or draw.

Input Image [ Text Identification |:> Text Extraction

|

Engraving Software Output Image <::_ Font Conversion

|

Output On Paper

Fig. 2.1.1 Data Flow Diagram

2.2 Implementation
2.2.1 Software

First, attach the pen holder to the servo motor. Make sure it's nice and secure.
Next, connect the servo motor to the Arduino board using the Arduino cable.
Plug the adapter into the Arduino board to give it power.

Now, attach the rod to the servo motor. Make sure it's aligned properly.

Connect the belt to the stepper motor and make sure it's nice and tight.

Attach the other end of the belt to the pen holder. Make sure it's tensioned just right.

Connect the ball wires to all the different components, making sure everything is securely connected.
Double-check all your connections and make sure everything is lined up correctly.

Once everything is set up, you can program the Arduino board to control the movement of the pen
holder using the servo motor and stepper motor.

—SQ o oo
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Fig. 2.2.1.2. Circuit Board

2.2.2 Hardware

=3
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Install the Arduino IDE on the computer and open it.
Write or import the necessary code to control the stepper motors and any additional features you
want to implement.

Upload the code to the Arduino UNO R3 using the IDE.
Install Universal G-Code Sender and UGS Platform on the computer.
Use INKSCAPE to create or convert the designs into G-code files.

Open Universal G-Code Sender or UGS Platform and load the G-code file.
Connect the Arduino to the computer and establish a connection with the G-code sender software.
Calibrate and test the robot by sending G-code commands to it.

L
]
=}

Fig. 2.2.2.1. Universal G-code Platform
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Fig.2.2.2.2. Inkscape
3. WORKING

A Writing Robot works by translating digital instructions into physical movements to draw or plot designs on
a surface. Here's a general overview of how it works:

Design Creation: The process begins with creating or obtaining a digital design or text. This can be done using
software like Inkscape, which allows users to create vector graphics. Inkscape provides tools to create and
manipulate shapes, text, and other elements that make up the design.

Conversion to G-Code: Once the design or text is created in Inkscape, it needs to be converted into G-code, a
language understood by CNC machines like the writing robot. Plugins or extensions are available for
Inkscape that facilitate this conversion. The G-code contains instructions for the robot's motors on how to
move and control the writing implement to recreate the design.

Arduino Programming: The G-code generated from Inkscape is then loaded into the Universal G-Code
Sender (UGS) software. This software sends the G-code commands to the Arduino, which acts as the
controller for the writing robot. In the Arduino IDE, firmware is uploaded to the Arduino that interprets the
G-code instructions and controls the movement of the robot's motors accordingly.

Setup and Initialization: The writing robot is set up with the appropriate writing implement, such as a pen or
marker. The Arduino is connected to the robot's motors and any other necessary components. The writing
surface is positioned and secured in place.

Execution: Once everything is set up, the Universal G-Code Sender sends the G-code commands to the
Arduino. The Arduino interprets these commands and controls the motors to move the writing implement
along the specified paths, reproducing the design or text on the writing surface. The writing implement is
raised or lowered as needed to create the desired lines and shapes.

Completion and Output: As the writing robot executes the G-code commands, it gradually creates the
design or text on the writing surface with precision and accuracy. Once the entire design is completed, the
writing surface can be removed, and the output can be inspected or further processed as needed.

4. ADVANTAGES

Robot are incredibly fast and reliable.

They print with nearly perfect accuracy.

Their speed doesn't compromise the quality of the design.
Robot produce excellent output.

They are favored by businesses for high-quality printouts.
Robot can generate many prints in a short time.

They excel at printing large graphics and images.
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« Used for drawing, diagrams, maps, engineering plans, and 3D printing.
« Robot can be part of a computer setup or standalone.
« Robot are highly efficient.

5. FUTURE SCOPE

This proposed methodology has several areas for further research and development that can be identified
such as for voice detection: Voice detection allows the robot to transcribe spoken text and write it with
precision.

Fingerprint detection: The writing robot can utilize fingerprint detection to create personalized drawings or
messages based on individual fingerprints.

For wireless connectivity: Adding wireless connectivity options such as Bluetooth or Wi-Fi would enable
you to control the plotter remotely using a smartphone or computer, making it even more convenient to
operate.

6. RESULT

The result of a writing robot project would be the creation of precise and accurate reproductions of designs
or text on a chosen writing surface. This could range from intricate artwork and detailed diagrams to
specific texts and fonts. The writing robot, following the G-code commands, would ensure each line and
shape is replicated with high fidelity, showcasing the robot's capability to handle tasks that require
precision, consistency, and efficiency.

7. CONCLUSION

The Handwriting robot project is an exciting advancement in content creation technology. It leverages
automation and artificial intelligence to streamline writing processes and boost productivity. By using
advanced algorithms and natural language processing, it can quickly generate high-quality content. However,
it's important to address ethical concerns, maintain authenticity and originality, and consider the impact on
employment in the writing industry. With responsible development and collaboration, the writing robot
project has the potential to revolutionize content creation and bring about a new era of creativity and
innovation in writing.

However, while the potential benefits of this project are substantial, there are also important considerations to
address. These include ethical concerns surrounding the use of automated writing tools, the need to
maintain authenticity and originality in content creation, and the potential impact on employment in the
writing industry. the writing robot project holds immense promise for transforming the way we create and
consume content. With careful consideration, responsible development, and collaborative effort, the writing
robot project can usher in a new era of creativity, efficiency, and innovation in the field of writing.

IJCRT2405549 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] f123


http://www.ijcrt.org/

www.ijcrt.org © 2024 1IJCRT | Volume 12, Issue 5 May 2024 | ISSN: 2320-2882

8. REFERENCES

[1] D. Moreton and R. Durnford, "Three- dimensional tool compensation for a three axis turning centre,"
The International Journal of Advanced Manufacturing Technology, vol. 15, pp. 649-654, 1999.

[2] Chaudhary, A., Mhatre, A., Sharma, A., & Tiwramkar, A. (2021). Design and Development of CNC
Writing and Drawing Machine. VIVA-Tech International Journal for Research and Innovation, 1(4), Page
numbers. ISSN: 2581- 7280.

[3] Yousif Mohsin Hasan, Layth Fadhil Shakir, Hassan Hamed Naji, “Implementation and
Manufacturing of a 3-Axes Plotter Machine by Arduino and CNC Shield” 2018 International Conference on
Engineering Technologies and their Applications (ICETA), Islamic University — ALNajaf — IRAQ, pp 25-
29.

[4] J. Asiya, B. Archana, S. Harish, V. S. Hamsalekha, “Development of Speech to Text Machine”
International
Journal of Research in Engineering, Science and Management Volume-3, Issue-1, January-2020, pp. 597-598.

[5] Mahajan, K.D., Vishwakarma, P., Wadkar, B., Rawat, N. (2023). "X-Y Plotter Robo Using XY Board."
Seural For Basic Sciences, 23(5), Page Numbers. ISSN: 1006-8341.

[6] Mahesh V1, Devika K2, Tejaswini B R3,Jayaram L4, Dr. Mamatha M Gowda5 "Controlling of Stepper
Motor Linear Actuator Slide Mechanism by Arduino.” International Journal of Advanced Research in
Science, Communication and Technology, vol. 8, no. 3, August 2020, DOI: XX.082020/IJARST 86.

[7] Chen, Z.-Y., & Chen, C.-T. (2018). A Remote Controlled Robotic Arm That Reads Barcodes and
Handles Products. Journal of Robotics, 2018, 123456.

[8] Hindawi Publishing Corporation. (2010). A Geometric Approach for Robotic Arm Kinematics with
Hardware Design, Electrical Design, and Implementation. Journal of Robotics, Volume 2010, Article ID
984823, 10 pages. doi:10.1155/2010/984823

[9] Robot Arm Control with Arduino” by Dr. Abdellatif Baba and Aimn Mohamed Ahmed Ghiet, published
in Spring 2017, is 1403730048.

[10] Chougala, J.K., Patil, K.S., Jayanth, H.S., Santhosh, M.P., & Chaitanya, L. (2021). 2D and 3D Plotter
Using Arduino Nano. International Journal of Engineering Applied Sciences and Technology, 6(1), 331-
334.

[11] Guo, Y. (2015). The robot writing study based on 6B matrix software. In Proceedings of the 34th Chinese
Control Conference (pp. 28-30). Hangzhou, China.

[12] Sheth, A., Bhosale, S., & Burondkar, M. (2021). Research paper on robotics-new era. Contemporary
Research in India, Special Issue: April, ISSN 2231-2137.

[13] R.-S. Lin, "Real-time surface interpolator for 3-D parametric surface machining on 3-axis machine
tools, "International Journal of Machine, Tools and Manufacture, vol. 40, pp. 1513-1526, 2000.

[14] Publisher McGraw-Hill Education -Europe Imprint TAB Books Inc. Publication City/Country New
York, United States Kelly and P. Hood, Daniel, “Build Your Own CNC Machine “— Text book Copyright
2009 ISBN- 13, publication: 978-1-4302-2489-1 ISBN-13 (electronic): 978-1-4302-2490-7.

[15] Alan Over, “CNC Machining Handbook”, Programming, and Implementation—Publication date 12 Nov
2010.

IJCRT2405549 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] f124



http://www.ijcrt.org/

www.ijcrt.org © 2024 1IJCRT | Volume 12, Issue 5 May 2024 | ISSN: 2320-2882

[16] Muhammaad Hayyul Bin Sohaimi Faculty of Manufacturing Engineering “Development Controller for
2 Axis Mechanism Machine” by University Malaysia Pahang, 2012.

[17] D’ Ausilio, "Arduino: A low-cost multipurpose lab equipment,” Behavior research methods, vol. 44,
S.Di Prima, "Automated single ring infiltrometer with low-cost microcontroller circuit,” Computers and
Electronics in Agriculture, vol. 118, pp. 390-395, 2015.

[18] J Kajal, Kranti R Madekar, “Automatic mini CNC machine for PCB drawing and drilling” in
International Research Journal of Engineering and Technology (IRJET), Volume: 03 Issue: 02 | Feb-2016. |
Mar 2019, eISSN: 2395-0056, p-ISSN: 2395-0072, www.irjet.net.

[19] Udit Pandey, Swapnil Raj Sharma, “Model and Fabrication of CNC PlotterMachine” in International
Journalof

Advanced Research inComputer and Communication Engineering, 1ISO3297:2007 Certified Vol. 6, Issue 6,

June 2017.

[20] Roshani Sahare, Shivam Londhe, “Implementation of Low Cost CNC Plotter Using Arduino” in
International
Journal for Research in Applied Science &amp; Engineering Technology (IJRASET) , April 2018.

IJCRT2405549 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] f125


http://www.ijcrt.org/
http://www.irjet.net/

