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Abstract: Wireless Voice Control is an idea. A
robotic car is an electronic device utilized for
security. RF modules are used by many of the
independently controlled robots. However, for
robotic control, this idea makes use of an
Android smartphone.
more control instructions available than RF

There are numerous

modules. For this, the Android user must
install an application on his or her device.
Users must then enable Bluetooth on their

handheld gadgets. The
commands such as proceed forward, get back,

user can issue
turn left, turn right, stop, break, show me your
dance, and furthermore. In parallel, while the
Robotic Car is in mobility, the user can view
the live VIDEO broadcast from the camera
installed on the Robotic Car. To properly link
and receive live feeds, the user must configure
their machine with the camera module by
providing a User Name and Password. To
ensure the SECURITY of the data remains
confidential,
required.

successful — authentication is
After
configuration, the user has several options for
camera settings. The user can click LIVE
snapshots at the same pace. Explore the live
video on his or her own device. This process is
carried out through an electronic device

known for its ESP CAM32.

authentication and
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I. INTRODUCTION
Robotics and automation have emerged as vital players in
shifting various aspects of life as we know it in today's
dynamic innovation landscape. Among the numerous
potential applications of robotics, voice-controlled,
wireless robotic systems have sparked a lot of interest. The
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content of this piece investigates the global field of
wireless narrative command-driven robotic cars, with a
particular focus on their development and operation on
Arduino-based structures.

1.1 BACKGROUND AND CONTEXT

Robotic cars, commonly referred to as "smart cars,"
symbolize a paradigm spring in transportation and
automation. These vehicles which are equipped with
artificial intelligence and wireless networking, have the
potential to redefine transportation by making it safer,
more efficient, and environmentally friendly. Within this
emerging landscape, the inclusion of voice commands
stands out as a new interface, offering easy and hands-free
usage.

1.2 SCOPE AND OBJECTIVES

Our review spans an extensive range of research and
development steps that involve wireless expressive
command-driven robotic automobiles. We aim to
summarise along with analyzing the literature on hand,
highlighting major advances, methodologies, and limits.
Similarly, we intend to discuss the importance of these
studies for the future of robotics and automation.

I1. DISCUSSION AND ANALYSIS

The Arduino board is in the role of receiving Bluetooth
module requests through speech, parsing them, and
sending suitable signals to the motor controller IC to
control the trajectory of the robot car. The Bluetooth
module is in a state of charge attaching the smartphone to
the Arduino board remotely and passing along and
receiving data between the two devices. The voice
recognition program on the smartphone oversees turning
the user's spoken commands into text and transmitting
them Wirelessly to the Arduino circuit board. The
following is an overview of major findings from numerous
research studies on wireless vocal command-driven
robotic cars supplied by Arduino:
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e Accuracy of voice recognition: Audio recognition
accuracy is an important factor in ensuring the
operation of a wireless vocal command-driven
robotic car. Voice recognition accuracy can be
increased by employing a trained voice model,
decreasing background noise, and using a high-
quality microphone, based on research.

Latency: A further critical factor in the
performance of a wireless vocal command-driven
robotic car is latency or the time between the user
providing a voice command and the robot car
responding. Depending on studies, leveraging a
quick and reliable means of communication, such
as Bluetooth Low Energy (BLE), can reduce a
holdup.

Cost and complexity: The cost and complexity of
a wireless vocal command-driven robotic car can
vary depending on the components used and the
desired features. However, research studies have
shown that it is possible to build a simple and

affordable  wireless vocal command-driven
robotic car using Arduino and other off-the-shelf
components.

2.1 TRENDS

One of the key trends in the development of wireless vocal
command-driven robotic cars using Arduino is the
increasing use of artificial intelligence (Al). Al-powered
voice recognition systems are becoming more accurate and
efficient, and this is leading to the development of more
sophisticated wireless vocal command-driven robotic cars.
Another trend is the increasing use of cloud computing.
Cloud-based voice recognition services can be used to
improve the accuracy and performance of wireless vocal
command-driven robotic cars.

2.2 PATTERNS

One of the patterns that can be observed in the literature on
command-driven robotic cars using
Arduino is that most research studies are focused on the
development of new and improved voice recognition
algorithms. This is because the accuracy and efficiency of
voice recognition is a critical factor in the performance of
these robotic cars.

Another pattern is that most research studies are focused
on the development of simple and affordable wireless
vocal command-driven robotic cars. This is because these
robotic cars have a wide range of potential applications,

wireless vocal
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such as remote inspection and surveillance, delivery and
transportation, and even as personal assistants.

2.3 GAPS

One of the gaps in the literature on wireless vocal
command-driven robotic cars using Arduino is the lack of
research on the long-term reliability and safety of these
robotic cars. It is important to ensure that these robotic
cars are safe and reliable before they can be widely
deployed.

Another gap is the lack of research on the user experience
of wireless vocal command-driven robotic cars. It is
important to understand how users interact with these
robotic cars and what features they find most useful.

24 ADVANCEMENTS IN WIRELESS VOCAL
COMMAND-DRIVEN ROBOTIC CARS

The literature reveals significant advancements in the
development of wireless vocal command-driven robotic
cars using Arduino platforms. Researchers have made
notable progress in various aspects of this technology:

e Voice Recognition Technology: Studies have

shown that voice recognition technology has
evolved from simple predefined commands to
more complex, context-aware systems. These
advancements have enabled more natural and
intuitive interactions between users and robotic
cars.
Arduino-Based Solutions: The integration of
Arduino microcontrollers with voice recognition
modules has emerged as a cost-effective and
accessible approach for creating voice-controlled
robotic cars. Researchers have demonstrated the
feasibility of this integration, making it accessible
to both educational and research settings.

II1. METHODOLOGY
This project's implementation involves the development
and building of an intelligent system in addition to creating
a vehicle creation on which the concept may be exhibited.

Phase 1: Voice command grasping Android application
development:
The first step proposed to realize the concept of a voice-
controlled robot utilizing a microcontroller is the
development of an Android application for detecting voice
commands issued by the user and converting speech to
text. The Android application is built using Android
Studio, which includes a BI %adapter and speech
\ 304
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recognition activity to recognizethe wuser's voice
command, alter it to text, and then upload it to the

Bluetooth socket.

Phase 2: Design,
hardware:

The microcontroller unit is at the heart of this project,
controlling the robotic vehicle. Throughout this step, the
project's hardware is designed by interfacing various
pieces to the microcontroller, such as the Bluetooth
module, motor drivers, power supply unit, ESP32 Cam,
and so on, and a PCB for the same is fabricated. Following
the production of the PCB, all the parts will be set up to
finish the project's hardware assembly.

manufacture, and assembly of

Phase 3: Development of a Robotic Vehicle:

A robotic car is built to demonstrate this notion. This may
be handled via instructions spoken and received by means
of the built-in Android application, and a live feed can be
viewed directly from the mounted device.

Phase 4: Programming and Testing:

In this phase, the programming of the project is done. The
microcontroller program is developed and uploaded on the
Arduino microcontroller.

The system consists of an Android application developed
which is installed on the user’s smartphone.

The android application developed will take the user's
speech input, perform speech recognition, convert detected
speech to text, and send the detected voice command in the
form of a text string to the Bluetooth-paired device which
is paired with the user’s smartphone.

The Robotic vehicle on the other hand consists of the
microcontroller interfaced with the Bluetooth module, the
motor drivers for controlling the motor, and the ESP 32
camera module to obtain live video feed and direct the
vehicle accordingly.

The Bluetooth module is paired wirelessly with the
Android smartphone and waits for the command from the
voice control application developed.

When the control command is received from Bluetooth,
the command string is compared with the valid command
strings, and the robot is controlled accordingly with the
voice command given by the user.

After checking the voice command, the microcontroller
signals the motor driver to drive the motors to move the
robotic vehicle in accordance with the control command
received from the voice control application.
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IV. FLOW CHART OF THE ROBOTIC VEHICLE
PART

Initialize Systemn

check Bluetooth
! signal

Connect to App
via Blustooth

Initialize Output

Initialize Input
i Devices

evices

Check control
signal

Mowve Robot
Forward/backward/
leftsright

Signal=Navigation

Begin Socket read

V. CONCLUSION
A promising invention with many possible uses is
Arduino-powered wireless vocal command-driven robotic
automobiles. To enhance the long-term reliability as well
as security of these robotic automobiles and to better
comprehend the user experience, further investigation is
still necessary.
Following are some possible study pathways that one
might think about:
the creation of improved and better voice recognition
algorithms: In order for robotic cars to react to wireless
oral orders, recognition is essential. The
development of new and upgraded voice recognition
algorithms that are more precise, effective, and noise-
resistant should be the primary aim of future research.
of long-term reliability and safety

voice

Development

mechanisms: Wireless vocal command-driven robotic cars
reliably and safely for long
research

should be able to operate

periods of time. Future should focus on
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developing new mechanisms to improve the long-term
reliability and safety of these robotic cars.

User experience studies: It is important to understand how
users interact with wireless vocal command-driven robotic
cars and what features they find most useful. Future
research should focus on conducting user experience
studies to better understand the needs of users and to
develop features that are both useful and easy to use.
Overall, wireless vocal command-driven robotic cars using
Arduino are a promising technology with the potential to
revolutionize the way we interact with the world around
us. With further research and development, these robotic
cars have the potential to be used in a wide range of
applications, such as remote inspection and surveillance,
delivery and transportation, and even as personal assistants
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