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Abstract 
 

An Internet of Things (IoT) technology based smart vehicle management system using android application is used for allocating, unlock-

ing and real time data monitoring (RTDM) mode. This system delivers the information about availability, allocation, and unlocking of 

vehicles. IoT technology provides a path between user and server for selecting vehicle through mobile app and to unlock the vehicle. 

Also, between admin and front-end module to monitor the vehicles through website. Special Android app (Trackit) is designed for an 

easy access of user in their smart phone. Company App have facility to list out the availability of vehicles and can allocate vehicle as per 

the request from driver. Unlocking of vehicle from parking slot is from Android app according to the command from server after authen-

tication of the driver is another highlight of the system. Administrator can track the details of on-running vehicles from company website 

with the help of front-end controller affixed in vehicle. The status of company vehicles is stored in database and it can be retrieved by 

administrator as per the requirement. In future, this system is a best solution for commercial transportation which directly benefits trans-

portation arms of logistics, fleet management and supply chain system. 
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1. Introduction 

The progress of IoT (Internet of Things) is very influential on 

human activities. For an embedded developer the definition of a 

“Thing” in the Internet of Things can be defined as an embedded 

computing device or an embedded system itself that transmit and 

receives information over a network. IoT will not be seen as indi-

vidual systems, but as a critical, integrated infrastructure upon 

which many applications and services can run. Some applications 

will be personalized such as digitizing daily life activities, others 

will be city-wide such as efficient, delay-free transportation, and 

others will be world-wide such as global delivery systems [1]. IoT 

is based on multiple integration of communication solutions, tech-

nology identification and tracking, sensor networks and actuators, 

and sharing of other information distribution [2]. The more sen-

sors combined and with the increase in data collection time, the 

data will become larger and known as the "Big Data". Big Data 

was introduced by Gartner Report in 2001 and has three dimen-

sions covering 3Vs: Volume, Velocity, and Variety. This defini-

tion has been rewritten and reasserted by others to include the 

fourth V: Veracity [3]. In short, IoT provides a means of data col-

lection, detection and monitoring of an event, an algorithm for 

acting on an activity, storage of data and a considerable analysis.  

IoT broadens utilisation of Internet giving the correspondence, and 

this way between system of the gadgets and physical articles, or 

‘Things’ [4]. It gives a dream where things wind up plainly keen 

and act alive through detecting, processing and conveying by in-

stalled little gadgets which communicate with remote things or 

people through network [5]. Newer advancement in making low-

cost, low-power embedded systems are helping engineers to build 

new application for Internet of Things [6]. This devised system 

uses IoT technology in commercial transportation field. Such ben-

efits extend to business and manufacturing by reducing the 

transport arm of organizations. With the better analytics and con-

trol such as monitoring vehicle conditions and travel time between 

points eliminates problems due to logistics and fleet management. 

Developments in science and technology are fundamentally 

changing the way the people live, connect, communicate and 

transact, with a great impact on economic development. In the 

field of vehicle transportation, technological development is very 

important for every nation. As the changes in technological 

growth proportionally increase the standard of living of a nation 

too. Transportation system plays an important role in day to day 

life of all people. So, it is a huge responsibility to provide safe and 

reliable vehicle for transportation. The logistic system and the 

corresponding supporting facilities can realize the real-time track-

ing of transport vehicles and goods, and improve the safety of the 

transport goods. At the same time, it improves the reliability of the 

transportation, thus improving the service quality and the service 

level for the customers, so as to achieve great economic and social 

benefits [7]. This work is useful for ever increasing accidents and 

theft cases. This proposed system is designed mainly to allocate 

vehicles to driver from a pool of vehicles over internet booking 

facility, unlocking vehicle using IoT and monitors data on a real-

time basis in a server. 

2. Related works 

Many researchers have studied and made research on various 

technologies to implement vehicle locking, tracking and monitor-
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ing system. There are different techniques for tracking the vehicle 

and to provide solutions for theft and accidents. Some of the pre-

vious work which has been done in this field is abstracted here. 

Authors in [8] demonstrates system in ARM7 for vehicle data 

monitoring system which records various parameters of the vehi-

cle. Various parameters are obtained through sensory network and 

also uses GPS and GSM modules to identify the position of the 

vehicle and to send various information of the vehicle to control 

station respectively. Authors in [9] developed a system for which 

vehicle can be tracked through a specially designed application in 

the smartphone and can lock/unlock vehicle remotely. Also, with 

the help of GPS, the exact location of the vehicle is sent to the 

mobile unit as SMS. 

In [10] authors implemented a system to track multiple vehicles of 

a different kind in the large environment using GPS and GSM. 

The special feature of this system includes remote locking and 

opening system for the vehicle along with a network of sensors for 

the security of the vehicle. In [11] authors designed a special sys-

tem for school vehicles to monitor the route travelling by the vehi-

cle and senses temperature and gas leakage. This system is based 

on Embedded Linux Board and Android application. In [12] au-

thors implemented a vehicle black box system to record the data 

detected and secondly how to present recorded data in a simple 

way. 

Previous works provide some insights about prevailing transporta-

tion systems but none of them demonstrated a complete system. 

Through this work, we intend to propose a new IoT system for 

commercial transportation systems. In the following sections, we 

will discuss about our system architecture and components to 

realise this efficient system. 

3. System architecture 

 
Fig. 1: Schematic Representation of the System. 

 

An IoT based system for vehicle allocation and unlocking using 

Android application with RTDM (Real-time data monitoring) for 

smart transportation have four main blocks as represented in Fig. 

1. The important blocks of this system are Android Application in 

Smart phone for driver, Server for Administrator, Vehicle detec-

tion in parking Module, and Front-end module attached in vehi-

cles. This work presents a solution for commercial transportation 

system in companies. Driver of the company can book the vehicle 

from an Android Smart phone according to the availability of 

vehicle in parking slot. For authentication driver’s User ID and 

Password is necessary to open the application. If all vehicles are 

booked, server will give excuse message to driver in phone. Server 

stores all information about drivers and vehicle details of the com-

pany. To unlock vehicle from the parking slot, driver enter User 

ID and OTP (will be provided at booking time) and after verifying 

these details server pass command to front-end module to unlock 

the door. Once the booked vehicle starts running, values of senso-

ry network in front-end module can be monitored by the adminis-

trator from company website whenever required. This work is 

very helpful to maintain transportation system of a company in a 

better manner. 

In parking module, IR (Infrared) sensor is used to detect the vehi-

cle on each slot. Status of each parking slot whether the vehicle is 

available or not is stored in database of server using ESP8266 

Node MCU. As Node MCU is a combination of a processor and 

Wi-Fi, it collects data from IR sensor and the processed data is 

transmitted to the server through Wi-Fi. Availability of the vehicle 

is continuously updated to the database. 

 

 
Fig. 2: Block Diagram of Parking Module. 

 

 

 
Fig. 3: Block Diagram of Front-End Module. 

 

Front-end module of this implemented system is shown in Fig. 3. 

Arduino UNO is the back bone of this implemented system, to 

collect various data and to process it. Door lock relay is used to 

unlock the vehicle based on the command from server. Sensory 

network helps to monitor the parameters like alcohol detection, 

smoke detection, speed of the vehicle, steering angle, whether seat 

belt is used or not and also accident detection. GPS receiver in this 

front-end module gives the location of on-running vehicle and Wi-

Fi module helps to send the processed data to server for monitor-

ing the on-running vehicles. 

4. System component 

4.1. Hardware tools 

Arduino UNO board is used in front-end section is a microcontrol-

ler based on Atmega328. It collects data from array of sensors, is 

processed and output is transmitted to server and LCD. In Arduino 

board two pins are dedicated to serial communication to transmit 

and receive data. In this proposed system these pins are connected 

to Wi-Fi module. Beside these pins a virtual Rx and Tx serial lines 

are also used for GPS communication. ESP-01 is the beginning 

version of ESP8266 is used as Wi-Fi module. The data is received 

and processed in Arduino board is transmitted to wide range of 

communication by using ESP8266 Wi-Fi module. It is a complete 

package of SoC and microcontroller unit with 8 pin GPIO.  

GPS receiver module in front end section receive information 

from GPS satellite and helps to find exact position of the vehicle. 
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Arduino receives a data line from GPS module and it contains 

Greenwich Mean Time, latitude and longitude. Then Arduino 

extracts required information from GPS and combine with Google 

map link so that it helps to view location just in single click on the 

link. MQ-3 sensor is used for alcohol detection, which is based on 

a sensitive material SnO2. As the alcohol gas content increases the 

conductivity of sensor increases. MQ-2 smoke sensor module 

consists of sensitive MQ-2 element, a protection resistor and an 

adjustable resistor. This sensor can detect above mentioned gas 

leakages. These outputs are fed to Arduino and through Arduino 

the details are updated to server. 

This proposed work utilises vibration sensor to detect weather any 

accident occurs or not. If any accident occurs to vehicle it will 

give immediate response to the server used by admin. Steering 

angle can be calculated by connecting a pot to steering shaft. Vari-

ation in the pot is fed to Arduino and is converted to an ADC val-

ue. This ADC value is processed and shown as degree on website. 

Liquid Crystal Display (LCD) is used to display status of sensors 

on front end section itself. The relay is connected to door lock of 

the vehicle to unlock the door according to the instruction from 

server. Also, a push button is connected to engine start and for seat 

belt sensing. When seat belt is used by driver button get pressed. 

Thus it works for sensing seat belt. 

Node MCU is the core part of parking slot section. Availability of 

vehicles in each parking slot is sensed through IR proximity sen-

sor and collected at Node MCU. This is based on matured 

ESP8266 technology. This module is a self-contained Wi-Fi net-

working solution offers a bridge from existing Microcontroller and 

Wi-Fi with 13 pin GPIO. The status of each vehicle in parking slot 

is updated to a table in database with the help of ESP8266 Node 

MCU module. IR sensor is abbreviated form of Infrared sensor, 

which consists of an IR LED as IR transmitter and a photodiode as 

IR receiver and this package is known as Opto-coupler. IR sensor 

is used in vehicle and parking slot section. In front end section 

proximity sensor is used to calculate RPM (Rotation per Minute) 

of the wheel so that the speed of the vehicle can be calculated. IR 

sensor in parking slot detects vehicle and the status is automatical-

ly updated to database.  

4.2. Software tools 

Server station is controlled by administrator of the company. Ad-

ministrator is the only person who can access website which 

shows all database related to employers and vehicles of the com-

pany. Administrator can monitor real time data from running vehi-

cles. Also, on running vehicles, booked vehicles and available 

vehicle list can be accessed from the database to website. Adobe 

Dream Weaver IDE is used to develop the company website using 

HTML, CSS coding and in Bootstrap framework. Database is 

created in SQL using WampServer software. 

A website is developed to monitor on-running vehicles and to 

view entire details of the company. Planning phase is the first 

stage to Plan about the requirement and gathered information. A 

new document is created for coding in code view. CSS is used to 

style the appearance and after testing the coding, it is published. 

Wamp or WampServer is a software which helps to use computer 

as a local server and can host designed websites. WAMP is named 

as a stack of software Windows, Apache, MYSQL, and PHP. This 

software helps in proposed system to check the back-end aspects 

like database SQL. In this proposed system database named ‘man-

age’ is created and it consists of four tables to store booking in-

formation, details of drivers and vehicles. When a vehicle is 

booked from Android application details of booking is stored like 

vehicle ID, driver ID, time of booking, allotted OTP, start and end 

time, date, status, whether vehicle is in parking slot or not, unlock 

time so on. Company drivers list is separately stored in database 

and it stores data like driver name, mobile number, license num-

ber, address, joining date so on. List of company vehicle is stored 

in database to store all details of vehicle like vehicle type, number, 

brand, status so on.  

An Android Application is specially developed for this system and 

named it as ‘Trackit’. This application helps the driver to send 

request for vehicle booking. Driver can view list of vehicles which 

is available for booking. After booking a vehicle driver can unlock 

it when using vehicle. For that secure locking system is provided 

using IoT Technology. While booking a vehicle, driver will re-

ceive an OTP and at the time of vehicle requirement, it is un-

locked by entering an OTP and User ID. After the verification and 

authentication as per the instruction from the server door will be 

unlocked. Also, engine starts only after this above-mentioned 

procedure. Android Developer tool is used to build Android apps 

which provides a first-class environment. It set up the environment 

as the latest Android platform. So, user can immediately build 

apps and run them on emulator. This ADT is connected to Eclipse 

the IDE used in this work help to develop easily. It is a java-based 

platform.  

Arduino Software is known as Arduino IDE and it mainly consist 

of a text editor for writing code, a message area, a text console, a 

toolbar with buttons for common functions and a series of menus. 

It helps to connect the hardware board to upload program and to 

communicate with Arduino hardware. Sketches written on Text 

Editor and save with file extension “.ino”. After saving and ex-

porting the sketch feedbacks, if error occurs error information 

displays on bottom area. Also, Toolbar button provides various 

icons like verify and upload programs, create, open, and save 

sketches, and open the serial monitor. Additional components can 

be obtained from Menu bar. Arduino IDE software is used to code 

and burn program for both Arduino UNO and Node MCU. 

5. Result 

A system prototype for an IoT based system for vehicle allocation 

and unlocking using Android application with RTDM for smart 

transportation is implemented and functionality of different sys-

tem module are tested. Driver can easily book the required vehi-

cle, unlocking as per the command and RTDM (Real Time Data 

Monitoring) is possible using IoT platform. Android section, serv-

er section, hardware section depicted below. 

Select Vehicles from home page after login and driver can see list 

of company vehicles. According to the requirement of vehicle, 

driver can choose a vehicle and reserve that vehicle through book-

ing process and click on Generate OTP button. To unlock vehicle 

door, user uses this OTP and user ID. 

 

 
Fig. 4: Hardware Prototype of Parking Module and Front-End Module 
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Fig. 5: Screenshot of Smart Phone App Login Page and Booking Page. 

 

 

 
Fig. 6: Home Page of Website. 

 

 

 
Fig. 7: RTDM (Real-Time Data Monitoring) Page of Website. 

. 

6. Conclusion 

An IoT based System for Vehicle Allocation and Unlocking using 

Android Application with RTDM for Smart Transportation pro-

vides a good solution for commercial transportation management. 

User-Server, Server-Parking Section and Vehicle communication 

is established over IoT technology. Wi-Fi module used in the 

hardware module provides wide range of communication through 

that RTDM is made possible. 

The purpose of this proposed system is to provide an economical 

and reliable method to manage vehicles in a company and to pro-

vide secure unlocking method along with RTDM system for on-

running vehicles. Vehicle driver book the vehicle through special-

ly customised Android Application on smart phone. Availability 

of vehicle is automatically updated from parking section module 

from Node MCU. Next, unlocking of vehicle in this work is 

unique and safe method comparing to other previous works. Based 

on generated OTP and User ID server compares in booking list, if 

it is found in the list server gives command to Front-end Control-

ler to unlock vehicle. Administrator of the company can monitor 

real-time data of on-running vehicles. 

The main application of this work is for commercial transportation 

systems like fleet telematics and management solution, transport 

logistics applications, supply chain management solution, indus-

trial transportation and so on. With the proper implementation of 

this work will enhances the safety of driver and vehicle, supply 

chain efficiencies, low cost to implement with latest technology 

and so on. 

For future enhancement of this work, parameters of RTDM can be 

varied according to the application. In this system separate Front-

end module is designed. Researcher can make studies to combine 

this front end module along with ECU (Engine Control Unit) also 

commonly known as ECM (Engine Control Module) and can be 

implemented in all vehicles as a black box system. 
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