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Abstract — This Paper focuses on developing a prototype of
“Self driving car using gps module” it uses gps module (neo-
6mv2).the integration of gps module enables the system to
accurately determine its current co-ordinates which help the
user to calibrate to a destination to be provided in the interface
this project is also integrated with a digital compass (hmc
5811)which will provide the current heading of the car this
project provide the capability to user to enter the destination
co-ordinate once the co-ordinates are entered the
microcontroller will calculate the error-heading(destination
heading-current heading)once it is done the microcontroller
is connected with servo motors which will drive the car to the
destination.
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. INTRODUCTION

In an era marked by technological advancements, the pursuit
of creating intelligent and autonomous systems has led to
groundbreaking innovations. This project stands at the
intersection of cutting-edge technology and transportation,
presenting a significant leap in the realm of autonomous
vehicles. The primary focus is on crafting a self-driving car
equipped with a GPS module (NEO-6MV2) and seamlessly
integrated with a Digital compass (HMC5811). This
convergence of technologies empowers the system to
precisely determine its current coordinates and offers users a
streamlined interface for destination calibration. GPS Module
Integration: At the heart of this project lies the NEO-6MV2
GPS module, a sophisticated device designed to provide
accurate geospatial information. The integration of this
module plays a pivotal role in enhancing the car's
navigational capabilities. By leveraging GPS data, the system
attains real-time information about its location, enabling
users to effortlessly input destination coordinates via the
intuitive  interface  Digital Compass Enhancement:
Complementing the GPS module is the HMC 5811 digital
compass, a key component that furnishes the system with the
current heading of the car. This critical information is vital
for ensuring precise navigation and maintaining an accurate
course towards the designated destination. The synergy
between the GPS module and the digital compass forms the
backbone of the autonomous navigation system User-
Friendly Interface: Users have the capability to easily input
destination coordinates, providing a seamless interaction with
the self-driving car. This intuitive interface serves as a bridge
between the user and the intricate technology, making the
system accessible to a broad audience. Heading Error
Calculation: Upon receiving destination coordinates, the
microcontroller takes charge of computing the error heading,
defined as the variance between the destination heading and
the current heading. This pivotal calculation forms the basis

for the subsequent actions of the system, laying the
groundwork for precise navigation. Servo Motor Guidance:
The culmination of this intelligent navigation system is
witnessed in the microcontroller's connection with servo
motors.
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Fig. 1: Self Driving Car Using Gps Module
1) GPS Module (NEO-6MV2): -

Working Principle: Receives signals from GPS satellites to
determine the device's location in terms of latitude, longitude,
and altitude.

Function: Provides real-time coordinates to the
system, enabling precise location tracking.

2) Digital Compass (HMC 5811): -
Working Principle: Utilizes magnetometer technology to
measure the Earth's magnetic field.

Function: Calculates the car's heading, sending data
to Arduino for processing and error correction.

3) Arduino Uno: -
Working Principle: Microcontroller that processes data from
connected sensors and executes programmed logic. -

Function: Takes inputs from GPS and compass,
performs necessary calculations, and sends accurate
commands to actuators.

4) Servo Motor: -
Working Principle: Converts electrical signals from Arduino
into precise angular movements.

Function: Controls the orientation of specific
components in the car, contributing to navigation based on
the received commands.

5) Motor Driver Circuit: -

Working Principle: Amplifies the current output from
Arduino to meet the higher power requirements of DC
motors.

Function: Drives the servo motors efficiently by
providing the necessary current, enhancing the control of
angular positions.

6) Ultrasonic Sensor: -
Working Principle: Uses ultrasonic waves to measure the
time taken for a signal to bounce off an object and return,
calculating the distance.
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Function: Assists in obstacle detection and
avoidance by providing distance information, enhancing the
navigation system's safety and awareness. Breakdown just
gives importance feature in online for each component.

I1l. LITERATURE REVIEW

A. Autonomous Car using Arduino International Research
Journal of Engineering and Technology (IRJET)-JAN 202

The proposed model in this paper uses Arduino Uno for
processing data from sensors and controlling actuators. The
paper also mentions the key technologies and impacts of self-
driving cars, as well as concerns regarding their
implementation. The paper discusses other research on self-
driving cars, including models that use Raspberry Pi for
processing, ultrasonic sensor for obstacle detection, and
camera for path detection.

B. Use of GPS Navigation for Driverless Cars Conference
Paper Jan-2020 (IRJET)-JAN 2022

Driverless cars are a rapidly developing technology that aims
to improve road safety and make transportation more
convenient. GPS navigation plays a crucial role in the
operation of driverless cars, providing localization, global
path planning, and map matching. However, there are various
issues and challenges associated with GPS navigation and
driverless cars, including law problems, ethical issues,
security threats, reliability problems, complexity, and high
cost.

C. Florin Oniga, Ervin Sarkozi, and Sergiu Nedevschi. Fast
obstacle detection using disparitymaps with stereo vision.
Pages 203-207, 09 2020.

The paper discusses the design and implementation of a self-
driving car prototype that integrates different technologies,
including road lane detection, disparity map algorithm, and
anomalies detection wusing Support Vector Machine
classification algorithm. The aim of the system is to improve
the safety and reliability of self-driving technology. The
paper presents the experiments conducted to test the system,
including anomalies classification, lane detection, and the use
of a disparity map for distance measurement. The results of
the experiments show promising accuracy and effectiveness
of the system.

D. Andrew Fox, B. Kumar, Jinzhu Chen, and Fan Bai.
Multi-lane  pothole  detection  from  crowdsourced
undersampled vehicle sensor data. IEEETransactions on
Mobile Computing, PP: 1-1, 04 2019.

The Paper is a comprehensive survey of the issues,
challenges, and latest developments in autonomous cars. It
covers the exceptional growth of autonomous cars in the
automotive industry, the projected market value,

IVV. PROPOSED METHODOLOGY

SELF DRIVING CAR USING GPS MODULE

Fig. 2: PCB Layout & Hardware Design
The project involves creating a self-driving car
system with integrated hardware components such as a NEO-
6MV2 GPS module, HMC 5811 digital compass, Arduino

Uno, servo motors, and a motor driver circuit. The system's

architecture includes connections and interactions between

these components. The GPS module provides real-time
coordinates, while the digital compass offers continuous
heading updates. The Arduino Uno processes data, calculates
heading error based on user-inputted destination coordinates,
and controls servo motors through a motor driver circuit. An
ultrasonic sensor enhances the system's awareness, and a
user-friendly interface allows input of destination coordinates
with validation and error handling. The proposed
methodology emphasizes hardware assembly, effective
sensor communication, microcontroller  programming,
actuator control, ultrasonic sensor integration, software

implementation, and user interface development for a

comprehensive self-driving car system.

Key Consideration in PCB Designing

1) Signal Integrity: Ensure proper signal integrity by
keeping traces short, avoiding sharp corners, and
minimizing signal crosstalk, especially for sensitive
components like the GPS module and digital compass.

2) Power Distribution: Design an efficient power
distribution network to provide stable power to all
components, considering their individual power
requirements and potential fluctuations during operation.

3) Component Placement: Strategically place components
on the PCB to minimize interference and optimize signal
paths. Keep high-speed components away from sensitive
ones to prevent electromagnetic interference (EMI) and
signal degradation.

4) Ground Planes: Implement solid ground planes to
provide low impedance return paths for signals and
reduce noise. Pay attention to grounding techniques to
minimize ground loops and ensure proper functioning of
the system.

V. HARDWARE AND SOFTWARE REQUIREMENT

A. Hardware Description

1) Arduino UNO

The Arduino Uno is a microcontroller board based on the
ATmega328. It has 14 digital input/output pins (of which 6
can be used as PWM outputs), 6 analog inputs, a 16 MHz
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ceramic resonator, a USB connection, a power jack, an ICSP
header, and a reset button. It contains everything needed to
support the microcontroller; simply connect it to a computer
with a USB cable or power it with an AC-to-DC adapter or
battery to get started. The Uno differs from all preceding
boards in that it does not use the FTDI USB-to-serial driver
chip. Instead, it features the Atmegal6U2 (Atmega8U2 up to
version R2) programmed as a USB to- serial converter.
Revision 2 of the Uno board has a resistor pulling the 8U2
HWB line to ground, making it easier to put into DFU mode.
Revision 3 of the board has the following new features:1.0
pinot: added SDA and SCL pins that are near to the AREF
pin and two other new pins placed near to the RESET pin
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Fig 3 Arduino Uno Pin Description

2) GPS MODULE (NEO 6 MV2)

GY-NEO6MV?2 board features the u-blox NEO-6M GPS

module with antenna and built-in EEPROM. This is

compatible with various flight controller boards designed to

work with a GPS module.

Technical Specifications:

— Power Supply Range: 3V to5V

— Model: GY-GPS6MV?2

—  Ceramic antenna

— EEPROM for saving the configuration data when
powered off

— Backup battery

— LED signal indicator

— Mounting Hole Diameter: 3 mm

Fig. 4: GPS Module Pin Description
3) Digital Compass HMC 5883L
This 3-axis digital compass features a low field magnetic
sensing multi-chip module HMC5883L, which provides up to
1° to 2° heading accuracy. HMC5883L consists of high
resolution HMC118X series magneto-resistive sensors, as
well as Honeywell developed ASIC containing amplification,

automatic degaussing strap drivers, offset cancellation and 12
bit ADC.
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Fig. 5: Digital Compass Pin Description
4) Motor Driver Circuit (L293D)
L293D is a typical Motor driver or Motor Driver IC which
allows DC motor to drive on either direction. L293D is a 16-
pin IC which can control a set of two DC motors
simultaneously in any direction. It means that you can control
two DC motor with a single L293D IC. Dual H-bridge Motor
Driver integrated circuit (IC).It works on the concept of H
Bridge. H-bridge is a circuit which allows the voltage to be
flown in either direction.
5) Ultrasonic Sensor
Ultrasonic ranging module HC - SR04 provides 2cm - 400cm
non-contact measurement function, the ranging accuracy can
reach to 3mm. The modules includes ultrasonic transmitters,
receiver and control circuit.
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Fig. 6: Ultrasonic Sensor Pin Description

B. Software Description

Arduino is a type of computer software and Hardware
Company that offers open-source environment for user
project and user community that intends and fabricates
microcontroller based inventions for construction digital
devices and interactive objects that can sense and manage the
physical world. For programming the microcontrollers, the
Arduino proposal provides a software application or IDE
based on the Processing project, which includes C, C++ and
Java programming software. It also support for embedded C,
C++ and Java Programming software. Arduino is an open-
source computer hardware and software company, project
and user community that designs and manufactures
microcontroller-based kits for building digital devices and
interactive objects that can sense and control the physical
world.
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Fig. 7: Arduino IDE Interface
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Fig. 8: Signal Flow-Graph of the System

VI. RESULT

The self-driving car prototype demonstrated effective
autonomous navigation capabilities in various scenarios.
Real-time testing showed accurate destination tracking and
responsive steering adjustments based on environmental
factors. The integration of GPS module technology proved
crucial in achieving precise location awareness, while the
digital compass ensured reliable heading information for
dynamic steering control. Overall, the prototype showcased
promising advancements in autonomous vehicle systems,
indicating potential for further refinement and real-world
application.

VII. CONCLUSION

This paper brings together cutting-edge tech and
transportation, creating a smart self driving car with a NEO-
6MV2 GPS module and HMC 5811 digital compass. The
GPS provides real-time location data, and the compass guides
the car's heading. A user-friendly interface allows easy
destination input, making the system accessible to everyone.
The microcontroller calculates the heading error, marking a
significant step in the world of autonomous vehicles.

VIIl. FUTURE SCOPE

The future scope of this project presents exciting avenues for
advancing autonomous vehicle technology. Here are
condensed points for each potential area of development:

1) Advanced Sensor Integration: Incorporate LiDAR and
radar for enhanced environmental perception, facilitating
navigation through complex scenarios and diverse
terrains.

2) Machine Learning Algorithms: Utilize machine learning
for better decision-making, enabling the system to learn
from various driving scenarios and enhancing
adaptability.

3) Real-Time Traffic Integration: Integrate real-time traffic
data and predictive analytics to optimize route planning
and decision-making, ensuring efficient navigation in
dynamic traffic conditions.

4) Vehicle-to-Everything (V2X) Communication: Explore
V2X communication protocols for vehicles to interact
with each other and infrastructure, enhancing overall
safety and coordination on the road.

5) Energy Efficiency and Sustainability: Focus on energy-
efficient algorithms and sustainable power sources to
make the autonomous vehicle eco-friendly and reduce
environmental impact.

6) Cyber security Measures: Implement robust cyber
security measures to protect against potential cyber
threats, ensuring the safety and reliability of the system.

REFERENCES

[1] Shubh Srivastava, Rajanish Singh “Autonomous Car
using Arduino International Research Journal of
Engineering and Technology (IRJET)-JAN 2023~

[2] Manoj Daigavane and Preeti Bajaj. Road lane detection
with improved canny edges using ant colony
optimization. Pages 76 — 80, 12 2023.

[3] Florin Oniga, Ervin Sarkozi, and Sergiu Nedevschi. Fast
obstacle detection using disparitymaps with stereo
vision. Pages 203-207, 09 2020.

[4] Andrew Fox, B. Kumar, Jinzhu Chen, and Fan Bai.
Multi-lane pothole detection from crowdsourced
undersampled vehicle sensor data. IEEETransactions on
Mobile Computing, PP: 1-1, 04 2019.

[5] Elena Bebeselea-Sterp, Raluca Brad, and Remus Brad. A
comparative study of stereovision algorithms.
International Journal of AdvancedComputer Science and
Applications, 8-,01-2019

All rights reserved by www.ijsrd.com 175



