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Abstract— In today’s world there is an increasing need to
create artificial arms for different inhuman situations where
human interaction is difficult or impossible. They may involve
taking readings from an active volcano to diffusing a bomb.
This work proposes to build a robotic arm (prototype) . The
main focus is to design, and program a robotic arm with five
degrees of freedom and talented to accomplish accurately
simple tasks, such as light material handling. The robot arm is
equipped with several servo 40 motors which do links between
arms and perform arm movements. A microcontroller enabled
arm with servo motors has the capability of modifying position.
Initially the work focuses on the foundational aspect, utilizing
an Arduino UNO microcontroller and a basic arm structure. It
lays the groundwork for subsequent developments, enabling
precise control and manipulation of the arm's movements. Next
phase introduces a wireless element by incorporating an HC-05
Bluetooth module. This addition enhances the arm's mobility
and opens opportunities for remote control. The final phase,
involves the development of an Android app for wireless
control of the robotic arm. This user-friendly interface makes
it easier for users to interact with the arm, demonstrating the
integration of hardware and software skills.

The future prospects of the work is promising, with potential
applications in industries such as manufacturing, healthcare,
and education. The wireless control feature offers increased
flexibility and efficiency, while the Android app expands
accessibility and usability.

Index Terms: artificial, robotics, 10T, arm, wireless,
microcontroller, mobility, degree, sensor.

I. INTRODUCTION

robotic arm is very similar to human arm. It is a
kind of mechanical arm that can be programmed.
After programming it can act like a human arm.

The arm can be designed with various segments. Segments
are lookalike a shoulder, elbow, and wrist. These segments
are joined with the help of motors, which makes its
movement in every possible direction. In its deployment
area each and every arm has to work precisely and
accurately.

Any robotic arm is generally having 5 major parts viz: Input
/ Output, Controller (brain of arm), joints and actuators (for
movements), sensors (internal sensors), links (to connect
joints) and end of arm tool.

Any robotic arm is designed with primary goal to perform
recurring tasks that need a perfect precision. Sometime work
may be risky in nature. It can be used for assembling of
products, segregation, transferring material, wielding etc.[1]
[2]

Robotic arm is an industrial revolution that not only make
task easier but it enhance the working capability. Some
common benefits are: simplification of task, improved
safety, increased productivity, fine precision, less time
consumption, higher flexibility, decrease errors, wastage of
material etc.[3][4]. The robotic arms, in industry, were
initially used to move objects from one place to another [5].

For automation purpose it becomes essential to have a
programmed robotic arm. To develop such an arm the best
possible way to use microcontroller that controls the
mechanism of an arm. The work uses arduino
microcontroller. Arduino is an open-source hardware and
software platform that enables enthusiasts, hobbyists, and
professionals to create interactive electronic projects. [6][7].
It was developed in 2005.Thework aims at creating an
arduino powered robotic arm which will have 5 DOF
(Degree of Freedom).The work prioritizes user experience
by incorporating intuitive control methods and exploring the
potential of mobile app integration. The core functionalities
are established in the initial phase, followed by the
introduction of wireless control via Bluetooth in the
subsequent stage. Finally, the project culminates in the
development of a dedicated mobile application for enhanced
user interaction.

Throughout the development process, the work emphasizes
the potential for scalability and diverse connectivity options.
By exploring modifications to the hardware design and
control code, the work demonstrates how the robotic arm
can be adapted to perform tasks requiring varying degrees of
power, precision, and autonomy. This work not only
contributes to the development of user-friendly robotics but
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also lays the groundwork for future advancements in control
systems, sensor integration, and potential applications across
a wide range of fields.

Il. LITERATURE REVIEW

Robotic arm innovation helps industry for making task
easier and cost effective with safety measures. In its infant
stage a robotic arm was controlled by many other means like
computer terminals, Joysticks, even interfacing them with
the internet [1] [8]. Generally any robotic arm is controlled
by a central controller which makes uses of Human Arm
Movement Sensors, Microcontroller Processing  Unit
Microcontroller Robotic Arm Actuators (Servo Motor
Controller).

The work prioritizes user experience by incorporating
intuitive control methods and exploring the potential of
mobile app integration [8] [9]. The core functionalities are
established in the initial phase, followed by the introduction
of wireless control via Bluetooth in the subsequent stage.
Finally, the project culminates in the development of a
dedicated mobile application for enhanced user interaction.
Throughout the development process, the work concentrates
on the potential for scalability and diverse connectivity
options. By exploring modifications to the hardware design
and control code, the project demonstrates how the robotic
arm can be adapted to perform tasks requiring varying
degrees of power, precision, and autonomy.

This research not only contributes to the development of
user-friendly robotics but also lays the groundwork for
future advancements in control systems, sensor integration,
and potential applications across a wide range of fields [8]
present the design and development of an Android app for
controlling a robotic arm. Integrating user-friendly
interfaces with robotic arms can enhance control and
accessibility, particularly in scenarios requiring real-time
adjustments. However, app functionality may depend on
specific hardware configurations [9]. The field of robotic
arms for inhuman situations is constantly evolving. Soft
robotics offers potential for safe interaction and
manipulation in confined spaces [10]. Additionally, the
usage of low powered Bluetooth module HC-05 [4] [11]. A
robotic arm is beneficial in industrial tasks. It can be
designed with a capability of learning different movements
and reproduces them as required. These advancements can
further enhance the effectiveness of robotic arms in various
inhuman tasks. The design controlled by the Arduino
platform receives orders from the user’s mobile application
through wireless controlling signals, that is Bluetooth [12]
[13]. The application of such robotic arm can be helpful to
the patient with disability of body part. These devices can be
used in rehabilitation process. Arms designed for specific
work may get interruption during working. Robotic
manipulators are  electronically controlled mechanical
devices with several links, which are used to perform any

specific task under certain circumstances [14] [15].

I1l. PROBLEM STATEMENT

Current robotic arm learning experiences often lack a structured
approach for beginners, particularly focusing on affordability
and user-friendliness. This can present several challenges:

Complexity: Many existing projects require advanced
programming skills or expensive equipment, making them
inaccessible to those new to robotics.

Limited Functionality: Introductory projects might offer basic
arm movement but lack functionalities like wireless control or
user-friendly interfaces, hindering the learning experience.

Disjointed Learning: Learning resources might not provide a
well-defined path that progressively builds upon concepts,
making it difficult to grasp the underlying principles of robotic
arm control.

This work aims to address these limitations by developing a
robotic arm in phases using an Arduino UNO and readily
available components. The focus is on creating a user-
friendly and affordable system that progressively introduces
functionalities like wireless control and mobile app
integration. This phased approach caters to users with
varying skill levels while providing a structured learning
experience in robotics and control systems.

IV. METHODOLOGY

The methodology employed in developing a user-friendly,
programmable and controllable robotic arm across three
distinct phases. Each phase builds upon the previous,
progressively introducing functionalities and enhancing user
experience

A. Materials and Tools

1. Hardware:

a. Arduino UNO microcontroller board

b. Servo motors (quantity and specifications based on
arm design)

c. Building materials for the arm structure (wood, 3D-
printed parts, etc.)

d. HC-05 Bluetooth module (Phase 2)

e. Android mobile device (Phase 2)

Fig.-1: Structure of the Arm



2. Software:

a. Arduino IDE
Environment)

b. Android development tools (e.g., Android Studio)
(Phase 3)

(Integrated Development

B. Phase 1: Building the Foundation
1. Arm Structure Selection:
a. Option 1: Pre-made Arm Structure
b. Option 2: 3D-Printed Arm Design
2. Arduino Code Development

C. Phase 2: Introducing Wireless Control

1. HC-05 Bluetooth Module Integration
2. Modified Arduino Code

Arduino Robot Arm Control
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Fig 2: Proposed Ul For the App

D. Phase 3: Mobile App Integration

V. FUTURE PROSPECTS

This project's strength lies in its adaptability. By making
minor modifications to the core functionalities established in
the previous phases, the robotic arm can be transformed into
a powerful tool for diverse tasks.

A. SCALABILITY THROUGH HARDWARE ADJUSTMENTS

1.Heavy Machinery Operation
2. Precision Tasks
3.Specialized End-Effectors

B. Connectivity Options for Diverse Applications
1.Remote Operations by adding Wi-Fi control
2.Sensor Integration

Hence, Just by making minor changes to the hardware or
software we can easily make this project into anything that
fits within the use case from precession tasks such as
operations to heavy usage like mining, we can also add
specialized sensors for very specific tasks such as collecting
materials from hazardous locations.

V1. CONCLUSION

The work has explored the development of a user-friendly
robotic arm in a phased approach. By utilizing an Arduino
UNO as the central processing unit and readily available
components, the project prioritizes accessibility and user
experience.

The initial phase focuses on the core mechanics, establishing
basic functionalities through a pre-made arm structure or a
3D-printed design. This initial stage allows users to
familiarize themselves with Arduino programming for
controlling servo motors and lays the groundwork for
further exploration. As the project progresses, wireless
control is introduced via an HC-05 Bluetooth module. This
empowers users to control the arm remotely using a smart
phone or tablet, offering greater flexibility and user
convenience. The final phase elevates user interaction by
integrating a dedicated Android application for control. This
app provides an intuitive interface with controls that map
directly to the desired movements of the arm. The seamless
communication between app and Arduino through Bluetooth
allows for precise and user-friendly control of the robotic
arm.

The true strength of work lies in its scalability and
connectivity potential. Minor modifications to the core
design and code can transform the arm into a versatile tool
for diverse applications. By utilizing sturdier materials and
high-torque servo motors, the arm can be scaled to handle
heavier objects, opening doors to industrial applications.
Alternatively, increased degrees of freedom and specialized
end-effectors can cater to tasks requiring high precision,
such as intricate surgeries or delicate electronics assembly.
Furthermore, integrating Wi-Fi modules and sensors
expands the arm's reach and capabilities. Imagine remote
operations like bomb disposal or sample collection from
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hazardous environments, all controlled from a safe distance
through a secure internet connection. Sensor integration
further enhances the arm's functionality, allowing it to adapt
to changing conditions and perform tasks with greater
autonomy in search and rescue operations, hazardous
material handling, or even autonomous exploration. In
conclusion, this project serves as a stepping stone for
exploring the world of robotics. It offers a user-friendly
platform for beginners to gain practical experience in
building, programming, and controlling robotic arms. The
project's inherent scalability and diverse connectivity
options lay the groundwork for future development,
sparking innovation and exploration in various fields. With
continued development, this project's core principles can be
adapted and expanded upon, pushing the boundaries of
robotic capabilities and contributing to advancements in
automation, remote manipulation, and precision work across
various industries and scientific endeavors.
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