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Abstract— GPS (Global positioning System) is the core 

element in now a day’s project. GPS is a fastest growing 

technology, which provides unequalled accuracy and 

flexibility of positioning for navigation and surveying. This 

project focused on building a GPS controlled 4-wheel 

autonomous rover. It has a microcontroller arduino mega 

which is interfaced together with GPS module and compass 

to make it autonomous. The wheels of the rover are 

interfaced with motor shield and then connected to the 

Arduino Mega for movement of rover.  It locates its current 

position using the GPS module as soon as rover is turned on. 

To make it autonomous we have use sensors like obstacle 

detection and temperature. The combined technology used 

in this project may lead to future development in the areas of 

GPS. 
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I. INTRODUCTION 

A rover device is an instrumented mechanism used in 

science or industry to take the place of a human being. GPS 

acts as a brain in this autonomous rover with motors as a 

legs. The objective of this project was to build a GPS guided 

autonomous rover that can move from one location to 

another using GPS module. In this project, an accurate 

distance formula has been used to calculate the distance 

between any two points. 

The operation of the rover starts by acquiring the 

current location which is stored in variables called 

longitudes and latitudes. As soon as it gets its current 

location it calculates the distance from its current location 

and first target location and the direction for the rover to be 

moved  is based on GPS module, compass and  target 

location. As its moves towards target location GPS modules 

updates its current locations and distance is also being 

calculated till it reaches its final target location. 

Autonomous rovers are self-operated vehicles that 

do not require any command from the operator. 

Autonomous rovers have various applications. Surveillance, 

military and agriculture purpose are some of the most 

common fields that use autonomous vehicles. 

In this project, the code is implemented in such a 

way that the rover can go to various locations with the help 

of predefined coordinates. While travelling, the locations of 

the rover are continuously updated to keep the rover on the 

desired path. Once the robot reaches close to the final 

destination, it slows down and finally stops. There is 

obstacle sensor being used so that rover doesn’t damage 

itself by hitting in hazard environments. 

II. BLOCK DIAGRAM 

The figure 1 shows the block diagram of the rover 

mechanism. The block diagram has two main parts, rover 

unit and the control unit. Control unit is basically used to 

control rover movement with the help of  transreceiver and 

switches while rover units consists of  Arduino mega 

interfaced with GPS module ,motor shield and sensors. 

 
Fig. 1: A Block Diagram of System architecture. 

Here in this paper we are only talking about rover unit: 

A. Rover unit 

Rover unit has Arduino mega microcontroller, Compass, 

GPS module, transreceiver, sensor and motor shield with 

motors. 

1) Arduino mega microcontroller: 

In this project Arduino Mega microcontroller is used, the 

main purpose of the Arduino is to connect different 

electronic devices that can communicate with each other and 

perform various operations as per user requirement. The 

Arduino platform has a build-in integrated development 

environment called IDE. We have selected this board 

because it supports C and C++ programming language 

which are the basis of all other programming languages. The 

board comes with an on board microcontroller and also 

various input ports to connect different components to it. 

 
The Arduino Mega 2560 R3 board has a USB port 

that is used to connect it with computers. It has onboard 

LED that becomes ON when connected to a power source. 

This board can be powered up using an AC to DC adapter or 

a battery. This board comes with 54 digital input/output pins 
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of which 15 are used as PWM outputs, 16 analog pins, 4 

USARTs hardware serial ports, a power jack, a USB 

connection, a 16 MHz Crystal oscillator, ICSP header and a 

reset button. 

2) Compass: 

We have use HMC5883L electronic compass, to guide the 

rover in the desired direction. It is important to first know 

which direction the robot is currently moving. To know its 

current heading compass is one of the options. The 

HMC5883L includes high resolution HMC118X series 

magneto-resistive sensors, automatic degaussing strap 

driver, offset calculation cancellation that enables the 

accuracy of heading in the range of 1 o to 2o which is very 

good for this project [10]. It has 3-axis magneto resistive 

sensors to calculate the current heading of the robot. There 

is no onboard regulator, so a regulated voltage of 2.16 - 

3.3VDC is applied from Arduino board. The I2C serial bus 

is essential for easy communication and very simple to 

interface with Arduino. The two logic connections SDA and 

SCL are used for the communication and to read the data 

from the compass module. The output from the compass 

shows the position of the robot in 3 dimensional i.e. in X-

axis, Y-axis and Z-axis. Comparing the entire dimension the 

current heading of the robot is calculated. 

 
3) Motor Shield: 

In order for the rover to move from place to place motors 

are required and These motors cannot be directly connected 

to the Arduino board since they require a large amount of 

voltage and also draw a high amount of current which can 

damage the Arduino board and other components connected 

with Arduino. With the help of the header pins motor shield 

can be directly placed on the Arduino Mega. 

By using this motor shield, motors can be 

connected to Arduino board. Motor shield can also be used 

to drive multiple motors in both the direction. Monster Moto 

Shield has overvoltage and under voltage protection which 

can shut down the motors if any problem occurs. 

4) NEO-6M GPS Module: 

The Global Positioning System (GPS) is a satellite-based 

navigation system made up of at least 24 satellites. GPS 

works in any weather conditions, anywhere in the world, 24 

hours a day, with no subscription fees or setup charges. To 

calculate your 2-D position (latitude and longitude) and 

track movement, a GPS receiver must be locked on to the 

signal of at least 3 satellites. With 4 or more satellites in 

view, the receiver can determine your 3-D position (latitude, 

longitude and altitude). Generally, a GPS receiver will track 

8 or more satellites, but that depends on the time of day and 

where you are on the earth. We need to install required 

libraries for GPS to work in Arduino IDE. (i) SoftwareSerial 

library (ii) TinyGPS library. 

 

III. INTERFACING MOTOR SHIELD WITH ARDUINO, COMPASS 

AND GPS MODULE 

For programming purpose, I used USB cable to power the 

Arduino. Further, Monster Moto shield is installed on the 

Arduino Mega. The motor outputs from both the sides of the 

robot are connected to the left and right screw terminals 

mounted on the shield. The shield is also connected to an 

external battery to power the motors as they require a high 

amount of current and voltage. After the above part is done 

the GPS module along with the antenna is mounted on the 

robot. The GPS module is powered with 3.3V from the 

Arduino board and Tx Rx pin is connected to 46 and 48 pins 

on Arduino board respectively. Lastly, the compass module 

is placed on top of the robot. The compass is also powered 

from Arduino board and the communication pins SDA and 

SCL are connected to Arduino board to read the output from 

the compass. 

IV. SOFTWARE IMPLEMENTATION 

This part is important for the rover to function and 

demonstrate desired output. Software implementation 

include various parameters for building a sample code to test 

the working of each components, designing a flowchart to 

decide which component should operate at what time, 

implement mathematical formulas and test whether desired 

results are obtained and at the end combining all the parts 

together and make an appropriate executable code for the 

desired working of the rover. 

Interfacing Arduino Mega and GPS Module 

1) The GND pin of GPS module is connected to any GND 

pin in Arduino board. 

2) The GPS module needs 3.3V which is connected to 

3.3V pin on Arduino. 

3) The TX pin of GPD module is connected to pin 48 on 

Arduino board. 

4) The Arduino board is connected to a computer using 

USB cable. 

When the LED starts to blink which means it is 

receiving signals from the satellite. The output is shown in 

the form of latitudes and longitudes which can be seen on 

the serial output of the Arduino IDE software. We can use 

online GPS visualizer to track the coordinates. 

 

https://drive.google.com/file/d/0B4NjXBDncdL0R1BqR0djbGN3dW8/view?usp=sharing
https://drive.google.com/file/d/0B4NjXBDncdL0R1BqR0djbGN3dW8/view?usp=sharing
https://drive.google.com/file/d/0B4NjXBDncdL0QlVwcC1FcS0zQVk/view?usp=sharing
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Fig. : Interfacing of GPS module with Arduino board 

A. Distance formula 

For a robot to how much to travel it is necessary to calculate 

the distance between the current position and the target. For 

this project, haversin distance formula is being implemented 

The haversin distance formula is given as follows. 

ℎ 𝑎𝑣𝑒𝑟𝑠𝑖𝑛 (  2𝑅 ) = ℎ 𝑎𝑣𝑒𝑟𝑠𝑖𝑛𝑒(∅2 − ∅1 ) + cos(∅1 ) 

cos(∅2 ) ℎ 𝑎𝑣𝑒𝑟𝑠𝑖𝑛(𝜆2 − 𝜆1) 

Here, d is the distance between two co-ordinates, 

R is the radius of earth i.e. 6371 km or 3961 miles 

∅1, ∅2 are latitudes of point 1 and latitude of point 2 

𝜆1, 𝜆2 are longitude of point 1 and longitude of point 2 

V. CONCLUSIONS 

It has been proven that the mobile robot successfully finds 

its path between its start location and target point, depending 

on information from the GPS and digital compass .The goal 

of this project was to build an autonomous robot that can 

move from one location to another with the help of GPS 

coordinates. The important task of this project was to 

calculate the accurate distance between any two points on 

the surface of the earth The rover reached to the final target 

point with an error distance less than 3 meters, this error 

occurred because of the GPS accuracy and to avoid it using 

another GPS that provide more accuracy The compass was 

used to know the current heading of the robot. The DC 

motors are high power motors so it was necessary to keep 

the speed of the motors very low for the proper working of 

the robot. After studying all the components individually, 

they are assembled together to make a complete rover. 
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