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ABSTRACT 

 

Fleet Management System (FMS) is a system which helps institutions to 

manage vehicle fleet efficiently and effectively through smart allocation of 

resources. The fleet management functionalities such as tracking, routing, 

dispatching, on-board information and security are to be performed by FMS. An 

intelligent fleet management system which incorporates the power of concurrent 

Global Positioning System (GPS) and Global system for mobile communications 

(GSM) and also web-based management software is proposed. Once vehicle 

location is determined from the GPS components, additional tracking capabilities 

transmit this information to a fleet management software application. 

The main purpose of the proposed Fleet Management system is essentially 

to automate entire operations and Information of Vehicles at a particular given 

point of time. So that the Vehicle operator and their customers can get the 

Information about their Vehicles and drivers at any point of time. 
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1. INTRODUCTION 

 

  Fleet Management is the management of a transportation fleet. Fleet 

management includes commercial motor vehicles such as cars, ships, vans and 

trucks. Fleet (vehicle) management can include a range of functions, such as 

vehicle financing, vehicle maintenance, vehicle telematics (tracking and 

diagnostics), driver shifting and roistering, asset tracking, speed management, fuel 

management and health and safety management. Fleet Management is a function 

which allows removing or minimizing the risks associated with vehicle 

investment, improving efficiency, productivity and reducing their overall 

transportation and staff costs. These functionalities can be incorporated either as 

in-house fleet-management department or through an outsourced fleet-

management provider. 

A complex system for fleet management is built of different segments:  

 Operational Fleet Monitoring and Management 

 Vehicle Dispatch  

 Driver Scheduling 

 Asset tracking  

 Condition based maintenance 

 Security and safety management.  
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2. HARDWARE DESCRIPTION 

 

2.0 BLOCK DIAGRAM 

 

 

Figure 2.0 Block Diagram 
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 General construction of on-line fleet management system usually consists 

of three main sub-systems, 

On-board units (OBU), 

Central server and 

User Computers. 

 The device fits into the vehicle and captures the GPS location information 

apart from other vehicle information at regular intervals to a central server. 

The other vehicle information can include fuel amount, Latitude and 

Longitude, turn off ignition, number of GPS satellites in view, fuel amount, 

GPRS status and a lot more. 

 The tracking server has three responsibilities: Receiving data from the GPS 

tracking unit, securely storing it, and Serving this information on demand to 

the user. 

 The UI determines how one will be able to access information, view vehicle 

data, and elicit important details from it. 

 The fleet management software handles data acquisition, storage and 

evaluation tasks. The incoming data from the vehicles must be handled in 

safe and reliable way for avoiding data loss and unauthorized access. The 

central system generates reports, charts, handles and alerts and handles the 

geographic tasks. 

 

 

 

 

https://en.wikipedia.org/wiki/GPS_tracking_unit
https://en.wikipedia.org/wiki/GPS_tracking_unit
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2.1 ARDUINO UNO R3 

 

Figure 2.1 Arduino Uno R3 module 

 

2.1.1 Power (USB / Barrel Jack) 

Every Arduino board needs a way to be connected to a power source. The 

Arduino UNO can be powered from a USB cable coming from your computer or a 

wall power supply that is terminated in a barrel jack. In the picture above the USB 

connection is labelled (1) and the barrel jack is labelled (2). 
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2.1.2 Pins (5V, 3.3V, GND, Analog, Digital, PWM, AREF) 

The pins on your Arduino are the places where you connect wires to 

construct a circuit. They usually have black plastic ‘headers’ that allow you to just 

plug a wire right into the board. The Arduino has several different kinds of pins, 

each of which is labelled on the board and used for different functions. 

 GND (3): Short for ‘Ground’. There are several GND pins on the Arduino, 

any of which can be used to ground your circuit. 

 5V (4) & 3.3V (5):As you might guess, the 5V pin supplies 5 volts of 

power, and the 3.3V pin supplies 3.3 volts of power. Most of the simple 

components used with the Arduino run happily off of 5 or 3.3 volts. 

 Analog (6): The areas of pins under the ‘Analog In’ label (A0 through A5 

on the UNO) are Analog In pins. These pins can read the signal from an 

analog sensor (like a temperature sensor) and convert it into a digital value 

that we can read. 

 Digital (7): Across from the analog pins are the digital pins (0 through 13 

on the UNO). These pins can be used for both digital input (like telling if a 

button is pushed) and digital output (like powering an LED). 

 PWM (8): You may have noticed the tilde (~) next to some of the digital 

pins (3, 5, 6, 9, 10, and 11 on the UNO). These pins act as normal digital 

pins, but can also be used for something called Pulse-Width Modulation 

(PWM). 

 AREF (9): Stands for Analog Reference. Most of the time you can leave 

this pin alone. It is sometimes used to set an external reference voltage 

(between 0 and 5 Volts) as the upper limit for the analog input pins. 

 

https://www.sparkfun.com/products/10988


 
 

17 
 

2.1.3 Reset Button 

The Arduino has a reset button (10). Pushing it will temporarily connect the 

reset pin to ground and restart any code that is loaded on the Arduino. This can be 

very useful if your code doesn’t repeat, but you want to test it multiple times. 

Blowing on the Arduino doesn’t usually fix any problems. 

2.1.4 Power LED Indicator 

Just beneath and to the right of the word “UNO” on your circuit board, 

there’s a tiny LED next to the word ‘ON’ (11). This LED should light up 

whenever you plug your Arduino into a power source. If this light doesn’t turn on, 

there’s a good chance something is wrong. Time to re-check your circuit! 

2.1.5 TX RX LEDs 

 TX is short for transmit, RX is short for receive. These markings appear 

quite a bit in electronics to indicate the pins responsible for serial communication. 

In our case, there are two places on the Arduino UNO where TX and RX appear – 

once by digital pins 0 and 1, and a second time next to the TX and RX indicator 

LEDs (12). These LEDs will give us some nice visual indications whenever our 

Arduino is receiving or transmitting data (like when we’re loading a new program 

onto the board). 

2.1.6 Main IC 

The black thing with all the metal legs is an IC, or Integrated Circuit (13). 

Think of it as the brains of our Arduino. The main IC on the Arduino is slightly 

different from board type to board type, but is usually from the ATmega line of 

IC’s from the ATMEL Company. This can be important, as you may need to 

know the IC type (along with your board type) before loading up a new program 

https://learn.sparkfun.com/tutorials/serial-communication
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from the Arduino software. This information can usually be found in writing on 

the top side of the IC. If you want to know more about the difference between 

various IC’s, reading the datasheets is often a good idea. 

2.1.7 Voltage Regulator 

The voltage regulator (14) controls the amount of voltage that is let into the 

Arduino board. It will turn away an extra voltage that might harm the circuit. It's 

voltage limit is up to 20V. 

2.1.8 Specifications 

Operating Voltage 5V 

Input Voltage (recommended) 7-12V 

Input Voltage (limit) 6-20V 

Digital I/O Pins 14 (of which 6 provide PWM output) 

PWM Digital I/O Pins 6 

Analog Input Pins 6 

DC Current per I/O Pin 20 mA 

DC Current for 3.3V Pin 50 mA 

Flash Memory 
32 KB  

of which 0.5 KB used by boot loader 

SRAM 2 KB  

EEPROM 1 KB  

Clock Speed 16 MHz 

Length 68.6 mm 

Width 53.4 mm 

Weight 25 g 
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2.1.9 Advantages 

The Arduino software is easy-to-use for beginners, yet flexible enough for 

advanced users. It runs on Mac, Windows, and Linux. Teachers and students use it 

to build low cost scientific instruments, to prove chemistry and physics principles, 

or to get started with programming and robotics. Designers and architects build 

interactive prototypes, musicians and artists use it for installations and to 

experiment with new musical instruments. Makers, of course, use it to build many 

of the projects exhibited at the Maker Faire, for example. Arduino is a key tool to 

learn new things. Anyone - children, hobbyists, artists, programmers - can start 

tinkering just following the step by step instructions of a kit, or sharing ideas 

online with other members of the Arduino community. 

There are many other microcontrollers and microcontroller platforms 

available for physical computing. Parallax Basic Stamp, Netmedia's BX-24, 

Phidgets, MIT's Handyboard, and many others offer similar functionality. All of 

these tools take the messy details of microcontroller programming and wrap it up 

in an easy-to-use package. Arduino also simplifies the process of working with 

microcontrollers, but it offers some advantage for teachers, students, and 

interested amateurs over other systems: 

 Inexpensive - Arduino boards are relatively inexpensive compared to other 

microcontroller platforms. The least expensive version of the Arduino 

module can be assembled by hand, and even the pre-assembled Arduino 

modules cost less than $50 
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 Cross-platform -The Arduino Software (IDE) runs on Windows, 

Macintosh OSX, and Linux operating systems. Most microcontroller 

systems are limited to Windows. 

 Simple, clear programming environment -The Arduino Software (IDE) is 

easy-to-use for beginners, yet flexible enough for advanced users to take 

advantage of as well. For teachers, it's conveniently based on the Processing 

programming environment, so students learning to program in that 

environment will be familiar with how the Arduino IDE works. 

 Open source and extensible software - The Arduino software is published 

as open source tools, available for extension by experienced programmers. 

The language can be expanded through C++ libraries, and people wanting 

to understand the technical details can make the leap from Arduino to the 

AVR C programming language on which it's based. Similarly, you can add 

AVR-C code directly into your Arduino programs if you want to. 
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2.2 GLOBAL POSITIONING SYSTEM 

 

 

 

Figure 2.2 GPS module 

A GPS tracking unit is a device that uses the Global Positioning System to 

determine the precise location of a vehicle, person, or other asset to which it is 

attached and to record the position of the asset at regular intervals. The recorded 

location data can be stored within the tracking unit, or it may be transmitted to a 

central location data base, or internet-connected computer, using a cellular 

(GPRS), radio, or satellite modem embedded in the unit. This allows the asset's 

location to be displayed against a map backdrop either in real-time or when 

analyzing the track later, using customized software. A GPS tracking system uses 

the GNSS (Global Navigation Satellite System) network. This network 

incorporates a range of satellites that use microwave signals which are transmitted 
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to GPS devices to give information on location, vehicle speed, time and direction. 

So, a GPS tracking system can potentially give both real-time and historic 

navigation data on any kind of journey. 

 2.2.1 PASSIVE GPS TRACKING SYSTEM 

 It will monitor location and will store its data on journeys based on certain 

types of events. So, for example, this kind of GPS system may log data such as 

turning the ignition on or off or opening and closing doors. The data stored on this 

kind of GPS tracking system is usually stored in internal memory or on a memory 

card which can then be downloaded to a computer at a later date for analysis. In 

some cases the data can be sent automatically for wireless download at 

predetermined points/times or can be requested at specific points during the 

journey.  

2.2.2 ACTIVE GPS TRACKING SYSTEM 

 It is also known as a real-time system as this method automatically sends 

the information on the GPS system to a central computer or system in real-time as 

it happens. This kind of system is usually a better option for commercial purposes 

such as fleet tracking and individual vehicle tracking as it allows the company to 

know exactly where their vehicles are, whether they are on time and whether they 

are where they are supposed to be during a journey. This is also a useful way of 

monitoring the behavior of employees as they carry out their work and of 

streamlining internal processes and procedures for delivery fleets. 

2.2.3 TYPES OF GPS TRACKING SYSTEM 

GPS tracking units are categorized into three. These categories deal with 

how GPS data is logged and retrieved.  
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Data Loggers 

Data loggers are usually the most basic type of GPS tracking; a GPS data 

logger simply logs the position of the object at regular intervals and retains it in an 

internal memory. Usually, GPS loggers have flash memory on board to record 

data that is logged. The flash memory can then be transferred and accessed using 

USB or accessed on the device itself. Usually data loggers are devices used for 

sports and hobby activities. They might include devices that help log location for 

hikers, bikers and joggers. 

 Data Pushers 

Data Pushers are GPS tracking units that are mainly used for security 

purposes. A data pusher GPS tracking unit sends data from the device to a central 

database at regular intervals, updating location, direction, speed and distance. Data 

pushers are common in fleet control to manage trucks and other vehicles. For 

instance, delivery vehicles can be located instantly and their progress can be 

tracked. Other uses include the ability to track valuable assets. If valuable goods 

are being transported or even if they reside in a specific location, they can 

constantly be monitored to avoid theft. 

Data Pullers 

The last category of GPS tracking units is the data pusher units. These types 

of units push data or send data when the unit reach a specific location or at 

specific intervals. These GPS units are usually always on and constantly 

monitoring their location. Most, if not all data puller unit also allow data pushing 

(the ability to query a location and other data from a GPS tracking unit). 
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2.2.4 FEATURES OF THE GPS TRACKING SYSTEM 

Generally all of the GPS Tracking System has some of the common 

features that are listed below:- 

GSM/GPRS Module - It is used to send the location to the user online. In some 

case, if the user wants the location through the internet then this module is very 

useful. By the help of the GSM/GPRS module, we can send data real time. It can 

be seen on the internet enabled any device as a PC, mobile phone, PDA etc. 

 Track Playback - Animates your driver's daily driven route so that you can 

follow every move. The track animation line is color coded to indicate the speed 

your driver was traveling during his route.  

 Idle Time Report - Gives you an accurate report detailing when your driver 

was stopped and has left the engine running on the vehicle. This report was 

designed with input from our existing customers who were concerned about high 

fuel bills. 

 Track Detail - Provides you with a split screen view when reviewing your 

driver's route. Stop and transit times, as well as speed information, are displayed 

in the bottom pane. You can easily toggle between stops by clicking the stop 

number on the track detail pane. In Figure 1, as the zoom increases, so does map 

detail. Street names are listed as well as geographic markers (schools, airports, 

creeks, railways, parks, etc.). At the street level, we can clearly see stops marked 

by a red stop sign. Clicking on these stops pops up a summary of the stop: stop 

number, time, location, and duration. This makes it a breeze to determine where 

and when your employees were at certain locations. 
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2.2.5 VEHICLE TRACKING SYSTEM 

Vehicle Tracking System is aimed for man who owns a four wheeler and 

will gain the benefits of real-time location and speed along with the land mark. He 

can check the details any time through Internet or mobile SMS. He can put a Geo 

Fence to the vehicle, with which he can put fencing of 200 mts, 500 meters, 1 km 

etc. The moment the vehicle goes out of this geo fence area he will get an alert on 

his mobile phone which will help him to understand whether his vehicle is towed 

away from his residence and if it has been stolen. He can immobilize/stop the 

vehicle by sending SMS and the ignition, fuel and power will be immediately off. 

After immobilization his vehicle will not move a single inch. He can inform police 

and recover his vehicle. He can also take the Over speed alert by putting a cap on 

the speed as 60 km per hour, the moment driver over speeds he will get a alert in 

form of SMS. This will be useful for large fleet owners to cut their cost by 

tracking the movement of the drivers. In case a driver is in a problem, he can press 

the panic button which will send the alert to the owner that the driver is in a 

problem/emergency. It will be useful for banks which carry large amount of cash. 
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2.3 GLOBAL SYSTEM FOR MOBILE COMMUNICATION  

 

Figure 2.3 GSM module 

A GSM modem is a specialized type of modem which accepts a SIM card, 

and operates over a subscription to a mobile operator, just like a mobile phone. 

From the mobile operator perspective, a GSM modem looks just like a mobile 

phone. When a GSM modem is connected to a computer, this allows the computer 

to use the GSM modem to communicate over the mobile network.  While these 

GSM modems are most frequently used to provide mobile internet connectivity, 

many of them can also be used for sending and receiving SMS and MMS 

messages. 

A GSM modem can be a dedicated modem device with a serial, USB or 

Bluetooth connection, or it can be a mobile phone that provides GSM modem 

capabilities. 
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For the purpose of this document, the term GSM modem is used as a 

generic term to refer to any modem that supports one or more of the protocols in 

the GSM evolutionary family, including the 2.5G technologies GPRS and EDGE, 

as well as the 3G technologies WCDMA, UMTS, HSDPA and HSUPA.A GSM 

modem exposes an interface that allows applications such as NowSMS to send 

and receive messages over the modem interface. The mobile operator charges for 

this message sending and receiving as if it was performed directly on a mobile 

phone. To perform these tasks, a GSM modem must support an “extended AT 

command set” for sending/receiving SMS messages, as defined in the ETSI GSM 

07.05 and 3GPP TS 27.005 specifications. 

GSM modems can be a quick and efficient way to get started with SMS, 

because a special subscription to an SMS service provider is not required. In most 

parts of the world, GSM modems are a cost effective solution for receiving SMS 

messages, because the sender is paying for the message delivery. 

A GSM modem can be a dedicated modem device with a serial, USB or 

Bluetooth connection, such as the Falcom Samba 75. (Other manufacturers of 

dedicated GSM modem devices include Wavecom, Multitech and iTegno.  We’ve 

also reviewed a number of modems on our technical support blog). To begin, 

insert a GSM SIM card into the modem and connect it to an available USB port on 

your computer. 

A GSM modem could also be a standard GSM mobile phone with the 

appropriate cable and software driver to connect to a serial port or USB port on 

your computer. Any phone that supports the “extended AT command set” for 

sending/receiving SMS messages, as defined in ETSI GSM 07.05 and/or 3GPP TS 

27.005, can be supported by the Now SMS & MMS Gateway. Due to some 

compatibility issues that can exist with mobile phones, using a dedicated GSM 

http://www.etsi.org/
http://www.etsi.org/
http://www.3gpp.org/ftp/specs/html-info/27005.htm
http://www.nowsms.com/tag/gsm-modem
http://www.etsi.org/
http://www.3gpp.org/ftp/specs/html-info/27005.htm
http://www.3gpp.org/ftp/specs/html-info/27005.htm
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modem is usually preferable to a GSM mobile phone. This is more of an issue 

with MMS messaging, where if you wish to be able to receive inbound MMS 

messages with the gateway, the modem interface on most GSM phones will only 

allow you to send MMS messages. This is because the mobile phone 

automatically processes received MMS message notifications without forwarding 

them via the modem interface. 

It should also be noted that not all phones support the modem interface for 

sending and receiving SMS messages. In particular, most smart phones, including 

Blackberries, iPhone, and Windows Mobile devices, do not support this GSM 

modem interface for sending and receiving SMS messages at all at all. 

Additionally, Nokia phones that use the S60 (Series 60) interface, which is 

Symbian based, only support sending SMS messages via the modem interface, 

and do not support receiving SMS via the modem interface. 

2.3.1 Wireless MODEMs 

Wireless MODEMs are the MODEM devices that generate, transmit or 

decode data from a cellular network, for establishing communication between the 

cellular network and the computer. These are manufactured for specific cellular 

network (GSM/UMTS/CDMA) or specific cellular data standard 

(GSM/UMTS/GPRS/EDGE/HSDPA) or technology (GPS/SIM). Wireless 

MODEMs like other MODEM devices use serial communication to interface with 

and need Hayes compatible AT commands for communication with the computer 

(any Microprocessor or Microcontroller system).            

http://www.engineersgarage.com/articles/cdma-technology
http://www.engineersgarage.com/articles/what-is-edge-technology
http://www.engineersgarage.com/articles/global-positioning-system-gps
http://www.engineersgarage.com/tutorials/at-commands
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Figure 2.4 Wireless MODEMs 

 

GSM/GPRS is a class of wireless MODEM devices that are designed for 

communication of a computer with the GSM and GPRS network. It requires 

a SIM (Subscriber Identity Module) card just like mobile phones to activate 

communication with the network. Also they have IMEI (International Mobile 

Equipment Identity) number similar to mobile phones for their identification. A 

GSM/GPRS MODEM can perform the following operations: 

  1.      Receive, send or delete SMS messages in a SIM. 

2.      Read, add, search phonebook entries of the SIM. 

3.      Make, Receive, or reject a voice call. 

 

  The MODEM needs AT commands, for interacting with processor or 

controller,which are communicated through serial communication. These 

commands are sent by the controller/processor. The MODEM sends back a result 

after it receives a command. Different AT commands supported by the MODEM 

can be sent by the processor/controller/computer to interact with the GSM and 

GPRS cellular network. 
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2.4 CIRCUIT DIAGRAM 

 

 

Figure 2.5 Circuit Diagram 

 

In the Circuit connection, Tx pin of GPS module is directly connected to 

digital pin number 10 of Arduino. By using Software Serial Library here, we have 

allowed serial communication on pin 10 and 11, and made them Rx and Tx 

respectively and left the Rx pin of GPS Module open. By default Pin 0 and 1 of 

Arduino are used for serial communication but by using Software Serial library, 

we can allow serial communication on other digital pins of the Arduino. 12 Volt 

supply is used to power the GPS Module. 

 

https://www.arduino.cc/en/Reference/SoftwareSerial
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GSM module’s Tx and Rx pins of are directly connected to pin Rx and Tx 

of Arduino. GSM module is also powered by 12v supply. An optional LCD’s data 

pins D4, D5, D6 and D7 are connected to pin number 5, 4, 3, and 2 of Arduino. 

Command pin RS and EN of LCD are connected with pin number 2 and 3 of 

Arduino and RW pin is directly connected with ground. A Potentiometer is also 

used for setting contrast or brightness of LCD. 
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3. SOFTWARE DESCRIPTION 

3.0 Operational Fleet Monitoring and Management  

The most basic function in all fleet management systems is the vehicle 

tracking component. This component is usually GPS-based, but sometimes it can 

be based on GLONASS, a cellular triangulation platform or TETRA network. 

Once vehicle location, direction and speed are determined from the GPS 

components, additional tracking capabilities transmit this information to a fleet 

management software application. Methods for data transmission include both 

terrestrial and satellite. Satellite tracking communications, while more expensive, 

are critical if vehicle tracking is to work in remote environments without 

interruption. Users can see actual, real-time locations of their fleet on a map. This 

is often used to quickly respond on events in the field. Principle of geo location 

based on the GPS for the position determination and the GSM/GPRS or 

telecommunication satellites network for the data transmission. 

 

3.1 Vehicle Dispatch  

Dispatch is a procedure for assigning vehicles to customers. Industries that 

dispatch include taxicabs, couriers and emergency services. With vehicle 

dispatching, clients are matched to vehicles according to the order in which clients 

called and the proximity of vehicles to each client's pick-up location. Telephone 

operators take calls from clients, and then enter the client's information into a 

computer.  In some cases, calls may be assigned a priority by the call- taker. 

Priority calls may jump the queue of pending calls. 
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 A central computer then communicates with the mobile data terminal 

located in each vehicle. With home or commercial service dispatching, customers 

usually schedule services in advance and the dispatching occurs the morning of 

the scheduled service. Depending on the type of service, workers are dispatched 

individually or in teams of 2 or more. Dispatchers have to coordinate worker 

availability, skill, travel time and availability of parts. 

 Computer-assisted dispatch, also called Computer Aided Dispatch (CAD), 

is a method of dispatching taxicabs, couriers, field service technicians, mass 

transit vehicles or emergency services assisted by computer. It can either be used 

to send messages to the dispatcher via a mobile data terminal (MDT) and/or used 

to store and retrieve data (i.e. radio logs, field interviews, client information, 

schedules, etc.). Some systems communicate using a two-way radio system's 

selective calling features. CAD systems may send text messages with call-for-

service details to alphanumeric pagers or wireless telephony text services like 

SMS. The central idea is that persons in a dispatch centre are able to easily view 

and understand the status of all units being dispatched. CAD provides displays 

and tools so that the dispatcher has an opportunity to handle calls-for-service as 

efficiently as possible. is often used to quickly respond on events in the field. 

Principle of geo location based on the GPS for the position determination and the 

GSM/GPRS or telecommunication satellites network for the data transmission. 

 

3.2 Driver Scheduling  

Most transportation systems use software to manage the crew scheduling 

process. Crew scheduling becomes more and more complex as you add variables 

to the problem. These variables can be as simple as location, skill requirement, 
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shift of work and set roster of people. In the Transportation industries these 

variables become very complex. The problem is computationally difficult and 

there are competing mathematical methods of solving the problem. Although not 

easy to describe in one sentence, the goal is the essentially same for any method of 

attacking the problem: Within a set of constraints and rules, move a set roster of 

people with certain qualifications, from place to place with the least amount of 

personnel and vehicles in the least amount of time.  

 

3.3 Asset tracking  

Asset tracking refers to tracking the movement of physical assets, either by 

scanning barcode tags attached to the assets or by using smart tags, like 'passive' 

RFID. Assets may also be tracked using devices which combine the GPS Global 

Positioning System and mobile phone Cellular network and/or Satellite Phone 

Satellite phone technology.   

The asset tracking linked to the overall fleet management system, allows 

tracking all goods and physical items that have been provided to a driver or loaded 

on a vehicle. 

 

3.4 Condition-based maintenance  

 Advanced fleet management systems can connect to the vehicle's on-board 

computer, and gather data for the user and the control centre. Details such as 

mileage and fuel consumption, engine malfunction or failure are gathered into a 

global statistics scheme that enables to implement condition-based maintenance.  
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Condition-based maintenance was introduced to maintain the correct real-

time data to prioritize and optimize the maintenance resources. Observing the state 

of the system is known as condition monitoring. Such a system will determine the 

equipment's health, and act only when maintenance is actually necessary. 

 

3.5 Security and safety management 

 By combining received data from the vehicle tracking system and the on-

board computer, it is possible to form a profile about any driver of the fleet 

vehicle. The system will generate alarms against predefined rules informing the 

driver and the control centre.  

Recent advances in fleet management allow for the addition of over-the-air 

(OTA) security and control of fleet vehicles. This allows the fleet manager to 

recover stolen or rogue vehicles while reducing the chance of lost or stolen cargo. 

The addition of Fleet Security and Control to a fleet management system provides 

a fleet card manager to address cargo damage and loss.  

Remote vehicle disabling systems provide users at remote locations an 

ability to prevent the engine from starting, prevent movement of a vehicle and to 

stop or slow an operating vehicle. Remote disabling allows a dispatcher or other 

authorized personnel to gradually decelerate a vehicle by downshifting, limiting 

the throttle capability, or bleeding air from the braking system from a remote 

location. Some of these systems provide advance notification to the driver that the 

vehicle disabling is about to occur. After stopping a vehicle, some systems can 

lock the vehicle's brakes or may not allow the vehicle's engine to be restarted 

within a certain time bound.  
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4. PROGRAM FOR FMS 

GPS CODE  

#include<SoftwareSerial.h> 

#include <TinyGPS.h> 

TinyGPS gps; 

SoftwareSerial mySerial(2,3); 

SoftwareSerial nss(6, 255);  

float flat, flon; 

String site="www.i2softwaretechsolutions.com"; 

String path="/track/track.php?&"; 

void setup() { 

Serial.begin(9600); 

delay(500); 

Serial.println("Reading GPS"); 

} 

void loop() { 

  nss.begin(9600); 

  bool newdata = false; 

  unsigned long start = millis(); 

  while (millis() - start < 5000) {  

  if (feedgps()) 

      newdata = true; 

  } 

  if (newdata) { 

    gpsdump(gps); 

  } 
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 nss.end(); 

 delay(500); 

 mySerial.begin(9600); 

 if(newdata) 

 { 

  mySerial.println("AT+CFUN=0"); 

  delay(5000); 

 mySerial.println("AT+CFUN=1"); 

delay(20000);  

 mySerial.println("AT+CSQ"); 

  delay(2000); 

 

  ShowSerialData(); 

  mySerial.println("AT+CGATT?"); 

  delay(2000); 

  ShowSerialData(); 

  mySerial.println("AT+SAPBR=3,1,\"CONTYPE\",\"GPRS\""); 

  delay(2000); 

  ShowSerialData(); 

  mySerial.println("AT+SAPBR=3,1,\"APN\",\"bsnlnet\""); 

  delay(4000); 

 

  ShowSerialData(); 

  delay(2000); 

  mySerial.println("AT+SAPBR=1,1"); 

  delay(6000); 

  ShowSerialData(); 
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  mySerial.println("AT+HTTPINIT"); 

  delay(6000);  

  ShowSerialData(); 

  mySerial.print("AT+HTTPPARA=\"URL\",\""); 

  mySerial.print(site); 

  mySerial.print(path); 

  mySerial.print("lat="); 

  mySerial.print(flat); 

  mySerial.print("&lnt="); 

  mySerial.print(flon); 

  mySerial.println("\""); 

  Serial.print("AT+HTTPPARA=\"URL\",\""); 

  Serial.print(site); 

  Serial.print(path); 

  Serial.print("lat="); 

  Serial.print(flat); 

  Serial.print("&lnt="); 

  Serial.print(flon); 

 Serial.println("\""); 

  delay(3000); 

   ShowSerialData(); 

  mySerial.println("AT+HTTPACTION=0"); 

  delay(10000); 

  ShowSerialData(); 

  mySerial.println("AT+HTTPREAD"); 

  delay(2000); 

   ShowSerialData(); 
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  mySerial.println(""); 

  delay(2000); 

  mySerial.end(); 

 } 

} 

 void ShowSerialData() 

{ 

  while(mySerial.available()!=0) 

    Serial.write(mySerial.read()); 

} 

void gpsdump(TinyGPS &gps) { 

 unsigned long age; 

  gps.f_get_position(&flat, &flon, &age); 

  Serial.print(flat, 4); Serial.print(", ");  

  Serial.println(flon, 4); 

} 

 

bool feedgps() { 

  while (nss.available()) { 

    if (gps.encode(nss.read())) 

      return true; 

  } 

 

  return false;  } 
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EXPLANATION: 

 Software serial library is to be used for initializing the arduino serial 

pins.Tiny GPS is used for reading datas from GPS receiver.‘gsm_init()’ is used 

for initializing and configuring the GSM Module, where firstly, GSM module is 

checked whether it is connected or not by sending ‘AT’ command to GSM 

module. If response OK is received, means it is ready. System keeps checking for 

the module until it becomes ready or until ‘OK’ is received. Then ECHO is turned 

off by sending the ATE0 command, otherwise GSM module will echo all the 

commands. Then finally Network availability is checked through the ‘AT+CPIN?’ 

command, if inserted card is SIM card and PIN is present, it gives the response 

+CPIN: READY. This is also check repeatedly until the network is found. 

##  Check the Cellphone signal quality AT+CSQ 

## Start of Setup HTTP function. 

 ## Check for GPRS network and how many there are AT+CGATT? 

##Perform a GPRS Attach. The device should be attached to the GPRS 

network before a PDP context can be established AT+CGATT=1 

##Set up profile 1, connection type to internet. 

AT+SAPBR=3,1,"CONTYPE","GPRS" OK 

## Sends the request. AT+HTTPACTION=0 

 ##Reads the response AT+HTTPREAD 
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5. TESTING AND VALIDATION 

 

STEP 1: COMPILING AND UPLOADING THE PROGRAM. 

   

 The program to execute the communication link for both GPS and GSM 

code is uploaded into the Arduino Uno R3 module with the help of  the Arduino 

software. Before uploading, ports should be initialized. 

 

 

Figure 5.1 Compiling and Uploading 
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STEP 2: CIRCUIT IMPLEMENTATION. 

 

 This figure shows interfacing of GPS and GSM through Arduino. The 

signal received from GPS satellites can be given to one of the initialized ports of 

Arduino Uno R3. These signals provide the geographical coordinates of current 

location in terms of latitude and longitude. This information is sent to the webpage 

that is developed using php programming. The other information from the vehicle 

FMS such as starting time, location and details of fuel loaded in the vehicle are 

also transmitted through GSM to the webpage and displayed in the webpage 

created for the FMS service provider. 

 

 

Figure 5.2 Interfacing 
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STEP 3: MODEL OF TRACKING SYSTEM 

 

 The details about the location of the vehicle are stored in the database that 

has been created. The stored details can also be retrieved later. 

 

 

 Figure 5.3 Model of tracking system  
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STEP 4: TRACKING THROUGH THE MAP 

 

 The current location of the fleet vehicle is displayed in Google maps with 

its petrol consumption based on the mileage of the vehicle. 

 

 

Figure 5.4 Tracking through Google Maps 
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STEP 5: RETRIEVING THE STORED DATA 

 

 The Fleet vehicle’s data is stored in the database. This data can be retrieved 

later from the database if needed. 

 

 

Figure 5.5 Retrieving the data 

 

 

 



 
 

49 
 

6. CONCLUSION 

 

            Our project has been successfully completed by the co-operation of the 

batch members. By doing this project we have obtained the valuable knowledge 

and we met the some difficulties which would be overcome by sharing the idea 

with each, which makes our project successful one. Our project “FLEET 

MANAGEMENT SYSTEM” is a very useful in future life. 
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7. FUTURE WORK 

Advancements in automotive technology will see future vehicles with 

integrated technology to directly manage fuel purchases and capture telematics 

data to manage driver behaviour and proactive maintenance scheduling. The 

inclination towards cloud computing will enable fleet solution providers to offer 

higher degrees of data and system integration. These new technology capabilities 

will result in highly customizable solutions for fleet managers. 

 Mobile Applications More Integrated in Fleet Operations 

 Integrated Technology to Free Vehicles from Policy Constraints 

 Cloud Computing to Accelerate Fleet Decision-Making 

 Faster Interaction with Drivers. 
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