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Abstract: Most recently, voice recognition technology has become more popular. We can still remember
clearly how thrilled we were to speak with the first iPhone featuring Siri. Since then, voice command
technology has quickly advanced past our expectations to a very high level. We intend to design a voice-
controlled robot car using Arduino in this project. Wireless voice commands from the user can direct the
robotic vehicle. The robot is capable of moving left, right, forward, and backward. The Speak (Voice)
Recognition Module V3 is a speech recognition board that is small and easy to use. It is compatible with
Arduino microcontroller. This module can be utilized in one among two ways: either through the built-in
GPIO pins or the serial port. The V3 board can store up to 80 voice instructions with a 1500 millisecond
duration. This module will compare it with a library of voices instead of translating our orders to text.
Therefore, using this product is not language-restricted technically. Literally any sound can be recorded and
used as a command. Commands can be recorded in any language. We must train the device before allowing
it to understand spoken commands. This prototype can be utilized to solve the issues in a manual wheelchair
and give physically disabled persons a quality individual living.

IndexTerms — Arduino UNO, Voice Recognition, Spoken commands.

I. INTRODUCTION

Smartphones are becoming more powerful thanks to strengthened CPUs, greater storage capacity,
richer entertainment features, and more communication methods in today's technology. Speech
Recognition, or training the system to recognize human speech, is the first concept to be taken into account
when we talk about voice control. With the aid of speech recognition technology, the machine can
comprehend spoken words. Speech is the most effective method of communication and control for robots.
We shall describe a voice recognition circuit that runs independently of the robot's primary intelligence. A
robot that may be operated by voice commands that are specific to the particular design is the primary goal
of this project work.

We want to build a voice-controlled robotic car that anyone can operate. Typically, these devices are
known as Speech Controlled Automation Systems (SCAS). The goal is to create a robot that can be guided
by spoken commands. The instructions will be transmitted to the module through the channel. The purpose
of the voice controlled robotic vehicle (VCRV) is to hear the user's commands and execute them. Before it
can start comprehending the commands given, which have been inserted via codes, the system needs accent
training. The voice-controlled robotic vehicle is designed to listen to and analyze spoken language while
executing pre-programmed instructions. The most basic commands are halt the robot, backward, ahead, right,
and left. Voice instructions are to be used to wirelessly control the car.
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Currently, all vehicle operations are performed manually, and the driver is in charge of everything.

Every movement requires human effort, including starting and halting, putting on the brakes, shifting gears,
and accelerating. However, new technologies have been developed that can be integrated with conventional
automobiles to produce novel vehicle types in the current era. The gap between the physical and digital worlds
has gotten smaller in today's technological age because to the development of gesture concepts. Technology
is preferred over people for all risky tasks. Though first controlled manually, these robots may now be guided
by voice commands and hand gestures. This gesture and voice recognition technology can be described as a
body language and computer interaction. By doing this, the communication pathway between humans and
technology is established. The goal of this project is to streamline the robot's control system while
simultaneously enhancing overall security. Speaking directions are controlled by a sophisticated cell phone.
The unique human right hand robot can sense its environment and is created on a smaller, controller-based
stage. The effectiveness of voice control conveyed over a distance is determined by several testing.

The findings of the underlying investigations complete the execution assessment. The developments
anticipated include potential uses in businesses, healthcare facilities, and how, including environmental
laboratories. Finding adequate labor is the biggest problem on Earth.

They can independently move in a wheelchair with the use of this device by simply speaking
commands through Bluetooth. While moving, if an obstruction is found, the device alerts the user and pauses.
Additionally, it detects emergency fires and smoke and alerts the designated number so that the necessary
assistance may be obtained. By combining all the elements into a single module, a prototype is created.

I1. System Model

2.1. Components Used

Arduino UNO

Voice Recognition V3 Module.
L298N Motor Driver.

Jumper Wires

BO Motors

9 volts battery

T &

-~ D o O

2.2. Circuit Diagram

Fig.1. Circuit Diagram of the system

According to the circuit diagram all the components, Arduino, Voice control module, L298N Motor
driver, DC Gear motors and Battery are connected as shown in above figure. Initially, the voice control module
should be trained with commands that are required. As it is a speaker dependent module, we can train up to
80 commands at a time. Any 7 voice commands in the library could be imported into the recognizer. While
coming to the connections, there are four pins in the voice module to be connected (TX, RX, VCC, GND).
Transmitting pin (TX) is connected to the 2" digital pin and the Receiver Pin (RX) is connected to the 3rd
digital pin of the Arduino. VCC is connected with 5V supply from the Arduino and Ground (GND) is
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connected with the ground pin of Arduino. Circuit diagram was shown in the Fig.1. While coming to the

L298N Motor driver, it is connected with motors as well as Arduino. From the L298N motor driver four input
pins are connected to Arduino where it is used to take the command from the Arduino to drive the motors.
And four output pins are connected with two motors. From these pins the motor gets instructions and also
power supply is provided to the vehicle through this motor driver. Arduino gets powered with supply from
the motor driver. As we are connecting the driver with a 12v Battery. Battery is connected to the 12V input
supply pin of the motor driver. And the Arduino gets the power through the power output pin from the motor
driver. And the Ground pin (GND) is connected to the ground of the Arduino. Switch is added to the battery
to cut the supply of power to the Vehicle.

2.3. Block Diagram

Microphone | (] Voice

commands
F Left Motor
Voice it L298N
recognition —) UNO Baard = Mqtor
module v3 Driver
L Right Motor

Fig.2. Block Diagram of the system

Voice commands -> microphone -> VRM -> Arduino -> Motor driver -> Motors

1. The microphone, which is used to recognise spoken instructions, is shown in the block diagram of the voice
control robot employing the speech recognition module.

2.0nce the commands, or the instructions are given to the voice recognition module through the microphone,
it composes with the instruction already trained to it

3.The signal is sent to the microcontroller from the voice recognition module V3. The Arduino microcontroller
compares these signals before storing programme instructions.

4.The Arduino uno, sends the directions through sending the high and low signals to the motor driver, The
motor driver, which controls the motors, receives inputs from the Arduino.

5. The systems must be powered by a DC (Direct Current) source, which feeds the Arduino, the motor driver,
and then the voice recognition module. Block diagram was shown in the Fig.2.

ITI. Working of the Robot by voice commands

3.1 Robot working

For this robot we are having two parts
1. Transmitter
2.Receiver
» Whereas in the transmitter we give the commands for the robot using a microphone that is connected
to the voice recognition module.
> We give voice commands using a microphone.
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> First, we need to install a library called voice recognition library in our Arduino IDE, that supports the

voice recognition to work efficiently.

» Now connect the Arduino with the voice recognition module and follow the following steps

» Then open the Arduino IDE and go to the serial monitor and type settings and check the configurations
and follow the rules on how to train the commands.

» Train the required commands this voice recognition module is capable of taking 80 commands each
with duration of 1.5 seconds.

» This voice recognition will not convert the voice that we give into text, it just compares with the set
of voices that are already recorded to the given commands. So, because of this feature there will not
be any language barrier for this voice recognition module v3.

» So that we can record any command of our preferred language or preferred sound.

> Before we give the commands, we need to train the voice recognition module.

» After uploading the code into Arduino, give the following commands to the voice recognition module
though the microphone.

» This voice recognition module compares the set of commands that are already stored in the module to
the given commands, if the given commands match with the already stored commands, then the
command is given to the Arduino uno. then as per the following command the Arduino sends the
signal to the motor driver.

» The motor driver assists in conversion of electrical energy into mechanical energy. A motor driver
enables us to perform automatic tasks using electric power.

» This motor drivers acts as current amplifiers that which accepts the low current signal from the

microcontroller that is Arduino and converts the signal into high current signal that which is used to

drive the motors, which helps in rotating the robot into left and right directions, it will control the
directions as well.

The motor driver will give the combination of high and low signals to the motors which results in

moving the robot in a specified direction, as per given command.

Here we will give a few voice commands of the instructions.

Forward: The robot will move forward for 2 seconds.

Backward: The robot will move backward for 2 seconds.

Right: The robot will make a 90degree rotation on its right side.

Left: The robot will make a 90degree rotation on its left side.

A\

YV VVYVY

3.2 Training the voice recognition module

=

Open vr_sample_train (File -> Examples -> VVoiceRecognitionV3 -> vr_sample_train)

2. Select the appropriate Arduino board (Tool -> Board, UNO is advised), then select the appropriate
serial port.

3. After selecting the Upload option, wait for Arduino to upload.

4. Launch the Serial Monitor. Set transmit with Newline or both NL and CR, and set the baud rate to

115200.
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Fig.3. Training the voice recognition module

Voice Recognition Module Training Transmit sig train O To train record 0 with the signature "On," issue the
command. You must speak voice when Serial Monitor prints "Speak now," then you must repeat your voice
when Serial Monitor prints "Speak again”. Training of the voice recognition module was shown in the Fig.3.
If the voices of these two people match, Serial Monitor writes "Success,” and "record 0" is trained; if not,
repeat speaking until it is. The Voice Recognition Module's two leds can show you where you are in the
training process. The SYS LED (yellow) is blinking rapidly once the training command is sent, alerting you
to get ready. As soon as the STATUS LED (red) light appears, speak your voice command.

The STATUS LED (red) turns off to signal the completion of the recording procedure. The SYS LED then
starts flashing once more as it prepares to start the subsequent recording procedure. When the training is
complete, both the SYS LED and STATUS LED blink simultaneously. SYS LED and STATUS LED will
briefly flash together if the training is unsuccessful.

IV. Results and discussion
4.1. Results

With our design & implementation of this system, we could achieve the below results, actual design of the
system was shown in the Fig.4.

» The commands are recognized through voice by car and act according to the respective command.
We have divided the robot into two modules one for recognizing the voice and another for synthesis.
Voice recognition module consists of Arduino uno, microphone and speaker
Synthesis module consists of DC motors, motor drivers, gripper, and power suppliers.

As per the given commands the robot will work.

YV VYV

Fig.4. Actual design of the system
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4.2. Applications

>

>

Robots are used in various industries such as Chemical industries, military, agriculture, manufacturing,
housing chores and different day to day activities.

Robots play an important role in chemical industries where humans can’t handle the chemicals that
are having high temperatures thus enhancing the safety feature. Also, these can be used to carry or
transfer of such materials from one place to another.

One more place in current world where robots are very helpful is Mining — Robots can go very deep
during the mining work where there is lack of oxygen.

Robots are used where human intervention is very high and to reduce the manual effort, which means
Robots replaced manpower.

Robots are very efficient, perfect task managers because of these are used in case of medical surgeries.
Adding voice guided commands to these robots can help reduce the human labour.

Robots made housing activities very easier like cleaning, cooking, taking care of people in need,
physically handicapped and high security at home.

V. Conclusion

Robotics are the biggest achievement in today’s market to make human day to day life very easier and

much more comforts. For this invention, control systems are used at major parts where the entire
communication is happening through signals. Also, sensors where voice recognition played a vital role in
responding to the control systems. For this project, there is environment of electrical, electronics & software
which we have programmed on it. We have successfully created voice-controlled robot car which takes
command and act according to the command given. It is very precise on act for which the command has been
taken. On success of this implementation, this can be taken to next level with more enhancements that will be
helpful to the real world.
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