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Abstract— This research paper presents the design and development of a SCARA (Selective
Compliance Articulated Robotic Arm) Drawbot using 3D printed parts, Electronic Components and
Python programming. The drawbot is a 2-axis robot arm that is capable of drawing intricate patterns
and designs with high precision and accuracy. The project involved the design and fabrication of the
robot arm, the selection and integration of the necessary electronic components, and the development
of the control software using Python programming language. The project also required the
identification and resolution of several technical challenges related to the mechanical design,
electronic control, and programming of the drawbot. The resulting drawbot was able to produce high-
guality drawings and paintings, demonstrating the effectiveness of the design and the sophistication
of the programming. This project provided valuable insights into the application of robotics and
programming in the creative arts, and demonstrated the potential of the SCARA drawbot as a tool
for artists and designers in various fields.
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I. INTRODUCTION

A drawbot is a type of machine that can be programmed to draw pictures and designs on paper or other surfaces. It is a type
of robotic arm that uses a pen or other drawing tool to create precise and intricate artwork. The drawbot is controlled by a computer
program or microcontroller, which sends signals to the motors that move the arm and control the position and pressure of the pen.
Drawbots are a popular tool for artists, designers, and hobbyists who want to create unique and intricate drawings or patterns.
They can also be used in engineering, architecture, and other fields where precise and controlled movements are required.

The design of a drawbot can vary depending on the specific application, but most drawbots consist of a base, an arm, and a pen
holder. The arm is connected to the base with one or more joints that allow it to move in different directions, and the pen holder
is attached to the end of the arm. The pen holder can be adjusted to change the position and angle of the pen, and the pressure on
the paper can be controlled by adjusting the weight or spring tension of the pen.

Fig.1. DRAW-BOT Model Fig.2. DRAW-BOT Parts.
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1.Components

A drawbot typically consists of several key mechanical components, such as stepper motors, belts, and pulleys, which control the
movement of the drawing tool. Electrical components, such as microcontrollers, motor drivers, and sensors, are used to control the
motion of the drawbot and ensure precise movements. The drawing tool itself can be a pen, pencil, or marker that is mounted to the
drawbot's mechanism and controlled by the mechanical and electrical components.

In addition to the mechanical and electrical components, the drawbot may also have software components, such as a computer
program that controls the drawbot's movements and creates designs or patterns to be drawn. Depending on the specific design of the
drawbot, additional components such as power supplies, switches, or connectors may also be used to ensure proper functioning.
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2.Programming

python is a popular programming language that is widely used in many fields, including robotics and automation. Python libraries
such as PySerial and PyGame can be used to communicate with the drawbot and control its movement. To programthe drawbot, we
wrote Python scripts that send commands to the microcontroller and coordinate the movement of the drawing tool.We used Python-
based software such as Inkscape and Processing to create designs and patterns, which were then translated into commands for the
drawbot. Python's flexibility and versatility allowed us to experiment with different programming techniques and algorithms to
achieve the desired results.

Python played a crucial role in the success of the drawbot project, enabling us to create precise and repeatable designs withease.
Surel Here are some sentences that you could directly incorporate into your research paper:

1."Python was the primary programming language used to control the SCARA drawbot due to its ease of use and powerful
libraries. Specifically, the PySerial library was used to establish serial communication between the computer and the drawbot's
microcontroller, and the Pygame library was used to create a graphical user interface for controlling the drawbot's movements."

2."An example of the Python code used to move the drawbot's end effector to a specific point on the drawing surface is shown
below:

““python import serial
# Initialize serial connection with drawbot's microcontrollerser = serial.Serial('/dev/ttyUSB0’, 115200)

# Send command to move to position (x,y)x = 100
y =200
command = fG00 X{x} Y{y}\n'ser.write(command.encode())

This code sends a G-code command to the drawbot's microcontroller, instructing it to move the end effector to thespecified
(x,y) coordinates on the drawing surface."

3."Through the use of Python programming, the SCARA drawbot was able to perform complex tasks such as drawing intricate
patterns and writing text. The flexibility and versatility of Python allowed us to easily modify and optimize our code, resulting in more
precise and efficient movements of the drawbot's end effector."
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3. Working

Drawbots have been the subject of research and development for several years, with numerous studies exploring their design,
functionality, and applications. Some studies have focused on optimizing the mechanical design of drawbots to improve their
precision and accuracy, while others have focused on developing new algorithms and control systems to enhance their functionality.
Drawbots have been used in a variety of applications, including art and design, manufacturing, and education. They have also been
used in scientific research, such as for studying microorganisms or testing new materials. Drawbots have the potential to
revolutionize various industries, such as architecture and product design, by enabling the creation of complex designs and patterns
with a high degree of precision and repeatability. It is likely that they will find even more complicated applications in the future.
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Il. OBJECTIVES OF PROJECT

Automation of the drawing process: The primary objective of drawbot is to automate the process of drawing so that artists and
designers can focus on the creative aspects of their work rather than the technical details of the drawing process. Precision and
accuracy: Drawbots can offer highly accurate and repeatable drawings, which can be useful in various applications such as
technical drawing, graphic design, and art. Flexibility and adaptability: Drawbots need to be designed to work with a wide range of
surfaces and drawing tools, and they should be able to adjust their movements to accommodate these differences. Safety and user-
friendliness: Drawbots need to be designed with safety in mind, especially if they are intended for use by children or inexperienced
users. They should be easy to use and maintain, and include features such as safety guards, automatic shut-off mechanisms, and
warning systems. Creativity and exploration: While drawbots are designed to automate the drawing process, they also offer
opportunities for creative input from the artist or designer. Drawbots can generate aesthetically pleasing designs,

and they can be used to explore new possibilities in art and design. Education and learning: Drawbots can be used as educational
tools for teaching technical drawing and design concepts to students of all ages. They can help students develop their skills in areas

such as geometry, spatial reasoning, and programming.

I1l. SCOPE & SIGNIFICANCE

Improved accuracy and precision: Drawbots offer the potential for highly accurate and precise drawings, which can be useful in a
variety of applications, such as technical drawing, graphic design, and art.

Increased efficiency and productivity: Drawbots can automate the drawing process, which can save time and increase productivity,
especially in applications where repetitive drawings are required.

Greater flexibility and adaptability: Drawbots can work with a wide range of surfaces and drawing tools, which can make them
more versatile than traditional drawing methods.

Exploration of new creative possibilities: Drawbots can generate unique designs and patterns that may not be possible or practical to
create by hand, which can expand the boundaries of creativity and exploration in art and design.

Educational and learning opportunities: Drawbots can be used as educational tools to teach technical drawing and design concepts to
students of all ages, which can help them develop skills in areas such as geometry, spatial reasoning, and programming.

Research and development: Drawhots can be used as platforms for research and development in fields such as robotics, artificial
intelligence, and human-computer interaction. They can help researchers explore new approaches to automation, sensing, and
control in a real-world context.

IV. CONCLUSIONS

This project demonstrates the feasibility and potential of using a SCARA drawbot as a tool for creative expression. The
successful design and development of the drawbot using 3D printed parts and Python programming allowed us to produce intricate
drawings and paintings with high precision and accuracy. Through this project, we gained valuable insights into the mechanics,
electronics, and programming required for such a system. We also identified several technical challenges and limitations that need to
be addressed in future work.
Overall, this project showcases the potential of robotics and programming in the creative arts, and provides a foundation for further
exploration and innovation in this area. With further development and refinement, the SCARA drawbot can become a valuable tool
for artists and designers in various fields, enabling them to create unique and intricate designs with ease and precision.
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