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ABSTRACT 
Vehicle sharing systems are the important in todays lifestyle. They should meet the features to answer the different 

user needs, and must be automated.As automatic system is used it avoid intermediaries between users and system. 

Finally, they can used for a wide variety of vehicles and on an open ownership model to become a viable alternative 

to private vehicles. This letter presents the solution devised in the  to tackle this challenge. In particular, it focuses 

on the vehicle on-board units, for which a dedicated middleware is being developed. This system controll the 

various parameter of vehicle.The middleware allows developers to create applications that can be dynamically 

loaded/unloaded while preserving the needed safety levels of the vehicle motion functions. 
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    INTRODUCTION  

Now days there are integration of vehicles that differ 

in type like cars, scooters, bicycles,with different  

technology of electric, hybrid, or with classical 

combustion engines and different  ownership  they 

can be publicly or privately owned, fully or partially 

shared within the same system. They must offer end-

users common functions, services and interfaces [1]. 

To realize such systems, we must design suitable, 

innovative solutions must be found to design a 

hardware/software architecture that manages the on-

board vehicle embedded control units and connects 

them to a back-end system that provides the mobility 

services to the final users.Mostly  through personal 

mobile devices, such as smart phones, tablets, etc. 

This calls for solutions that meet the transparency 

and availability requirements within a distributed 

environment. This presents the technological 

solutions adopted  to address the above issues. 

Ths system aims at realizing an innovative vehicle 

sharing system based on zero-emissions electric 

vehicles. The system is innovative for many aspects: 

the heterogeneity of the vehicles involved, the 

openness of the ownershipmodel and the interaction 

protocols between the users and the system, which 

eliminate all intermediaries. In [3], readers can find 

an overview of the project and its relation with 

existing vehicle sharing systems. The project focuses 

on electric vehicles (EVs) as a means to achieve a 

sutaible model of mobility, in particular in the urban 

context.In vehicle sharing, possibly including 

different kinds of vehicles owned by different 

entities, is crucial to mitigate the obstacles to the 

distribution of EVs, e.g., their high price compared to 

that of similar combustion engine vehicles entails that 

EVs become economically viable only if they cover 

long distances during their lifetime, a target that is 

difficult to achieve outside of vehicle sharing 

solutions.  

The technology developed within the system is not 

specific for EVs, aside from some low-level details 

concerning the monitored information (e.g., the 

battery state of charge), and can be adapted to 

traditional vehicles, too. It answers specific needs 

that arise in vehicle sharing systems with 

heterogeneous ownership models such as those that 

can maximize the utility of EVs. A key aspect of the 

system is that it does not involve intermediaries 

between users and vehicles: reserving, acquiring and 

releasing a vehicle are all done automatically through 

software running on the users’ smartphones. Even 

keys for accessing vehicles are not required as they 

are substituted by software keys. This is reflected in 

Fig. 1, which shows the core of the  architecture. It 

includes the the green e-boxes (GEBs), and the users’ 

smartphones on which the GM client app is installed. 

Communication and coordination among these 
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components are based on a novel middleware, which 

also allows applications to be dynamically 

loaded/unloaded on app. 

 
Fig.1.Architecture of vehicle sharing system. 

 

The GM middleware uses bluetooth channels 

(channel Fig. 1) to communicate with GEBs to 

manage the feet e.g., current GPS position, speed, 

state of charge,speed,door status) to the user. Finally, 

the uses of channel to dynamically add services to 

each GEB, by uploading new software modules that 

provide additional functions. This is a crucial aspect 

for a vehicle sharing system with different forms of 

ownership: as the fleet itself is reconfigurable, so 

must be the vehicle sharing functions available on 

vehicles. For example, a vehicle can be made 

available for rental through the system by its owner 

when she does not need it, but it reverts to being a 

private car when used by its owner in predefined time 

intervals. Notice that by using a direct (bluetooth or 

NFC) link between the user’s smartphone and the 

GEB, this communication can occur at any time. 

 

 The same Bluetooth connection can be used to 

access, from the client app, information that is 

available on the GEB, such as trip statistics. To 

manage this complex system and meet the desired 

requirements of transparency and availability, 

abstraction mechanisms have been implemented, 

which allow the seamless use of technologically 

different vehicles, characterized by different available 

signals, different on-board networks, a different split 

between digital and analog signals, and so on. 

Furthermore, as we mentioned above, the GM 

middleware allows administrators to manage 

(add/remove) the features and services of GEBs 

while preserving the integrity of the low-level safety-

related routines of the vehicles. The rest of the letter 

discusses these aspects in detail. Before presenting 

the solutions adopted in the project, we point out that 

systems that offer functions similar to those of GEBs 

are available on the market, such as OnStar, My- 

Chevroletand Viper. Among these, the Viper system 

is designed to be integrated into any type of vehicle, 

hence it is the most similar to ours. Nevertheless, the 

goal of these systems is to allow a vehicle owner to 

remotely control her vehicle by means of a 

smartphone, while the GEB has been developed to 

allow any vehicle to be inserted into a smartphone-

based vehicle sharing system.  

 

 

MATERIALS AND METHODS: 
This system include main 3 parts user unit,on-board 

embedded unit and communication unit. The user 

unit means the user smartphone in which the app is 

install.The Bluetooth is used for communication.The 

android app displays the nessesory parameter like 

battery,door status,obstacle detected,authendicated 

person and also we can display other importand 

parameters. 

 

 
Fig.2. Block Diagram of vehicle sharing syste 

 

 

On-board vehicle embedded control unit include the 

microcontroller with controles the system.The 

PIC6F877A microcontroller is used because it uses 

the low power and monitor the status of the all sensor 

connected to the input. A sensor is a device that 

measures a physical quantity and converts it into a 

signal which can be read by an observer or by an 

instrument. For example, a mercury thermometer 

converts the measured temperature into expansion 

and contraction of a liquid which can be read on a 

calibrated glass tube. Thr door lock sensor cheaks the 
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status of all door of vehicle that can provide to the 

microcontroller.For authendication we uses RFID in 

which RFID tag is keep with the user and rfid reader 

is kept in vehicle.The vehicle user when come across 

the car then RFID reader reads the tag id and then 

only the door is open. So this can provide the safety. 

Battery status cheaking is also done in this system. 

The  battery votage is read by system and this can 

prevent the accidental battery discharge.The abstacle 

detection sensor is used which  IR obstacle detection 

sensor from Robot Base is designed for robust 

operation.  Using a modulated LED light source of 

40Khz, and a sensitive tuned IR receiver, the module 

effectively discriminates against most indoor light 

sources.  The board supports an adjustable gain 

potentiometer, as well as an adjustable threshold 

potentiometer.  The sensor module outputs a logic 

high if no obstacle is detected, and outputs a logic 

low if an obstacle is detected.  A convenient LED is 

supported which provides an immediate status of the 

sensor.   The detection range of the IR sensor is 

between 2-40cm, with an operating voltage of 3.5-

5V. The IR detector is compatible with most Arduino 

Boards as well as several other microcontrollers.  See 

datasheet for more details of this exciting sensor 

product. 

 All  outputs of the sensor network provide to the 

signal conditioning which convert the output signal 

into the format that can process by the controller. 

Controller process the signal and provide the require 

signal pins high. This status is transfer to user 

smartphone’. We use the Bluetooth  for wireless 

communication . 

RESULTS AND DISCUSSION 
The vehicle sharing system is used in wide range as 

there is need of safe and smart vehicle system. 

EMBEDDED GREEN E-BOX MIDDLEWARE is 

man part osf system. The functions realized by the 

GEB can be divided in two categories: core 

operations of the GMVSS (e.g., user authentication, 

vehicle monitoring, etc.), and optional functions that, 

though not essential, provide added value to GM 

users (e.g., commercial and traffic information). 

Whereas core operations are known from the design 

phase of the GMVSS and change infrequently, 

optional functions could be added or removed after 

the system deployment (e.g., new commercial 

agreements between GM and its partners). Consider a 

scenario such that, after the GMVSS has been 

deployed, a new commercial deal is struck with and 

provider who developed an application to notify users 

in real time of discounts available in shops close to 

their current location. In this case, the application 

should be installed on all GEBs from the beginning 

of the commercial agreement, until its end. In 

addition, the application should be able to read the 

current location of the vehicle from the GEB, to 

provide users with accurate information. This 

suggests that the GEB should have the possibility of 

dynamically loading and unloading applications 

which have suitably controlled access to vehicle 

information retrieved by the GEB itself.  

 

 
Fig.3. Layered structure of the functions of the GEB. 

 

Thus, the GEB software should be designed to enable 

the kind of scenarios outlined above. In particular, it 

should have a modular structure, where each module 

oversees a cohesive set of GEB functions (e.g., 

vehicle data retriev); it should also provide a set of 

primitives and mechanisms that make it possible to 

build and manage applications in a dynamic way. In 

the rest of this section we discuss the choices made 

and the mechanisms realized to achieve these goals. 

TheGEB software is built on theAndroidOS 

according to the layered structure. At its core are the 

modules providing the basic mechanisms for the 

retrieval of data from the vehicle sensors and for the 

communication with theuser. They are used to realize 

the core functions of the GEB, such as, for example, 

vehicle monitoring, and they are made available to 

third-party applications through a component called 

GMContainer. The GMContainer is part of the GM 

middleware (GMM) infrastructure that allows system 

administrators to load and remove applications from 

GEBs dynamically. The main components of the 

GMM are the Code Server, which resides on the 

GMC, and the GMContainer part of the GEBs. 

 1) Code Server: The code server (CS) is a module of 

the GMC that allows trusted parties to upload their 

applications, to verify them and to distribute them to 

GEBs through the GMM. It also allows 

administrators to get the current list of devices 

running a certain application, to stop any running 
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instance and uninstall it, or to deploy it a second 

time. Applications are uploaded as signed JAR files, 

which are verified for authenticity before being made 

distributable. 

2) GMContainer: The main responsibility of the 

GMContainer is to allow green move applications 

(GMAs) to be added and removed at run time. GMAs 

are downloaded when requested and their code is 

linked to the GEB code at run-time.The application 

entry point is then executed and a reference to the 

latter is kept by the GEB for future unloading. As 

depicted in Fig. 4, GMAs are provided appropriate 

APIs for interacting with the GMecosystem. They 

allow applications to: 

• display text or images to the end user (ads, 

messages); 

• communicate with other GM components 

(including the GMC) by sending and receiving events 

according to a publish- subscribe paradigm; 

• read sensors data from the GEB embedded board, 

e.g., the GPS position and the vehicle speed. GMAs 

are independent of one another, although no 

restriction is enforced on their interaction. They are 

provided to GEBs via 

the GMC. Their code is downloaded and executed, 

and then disposed of when the application no longer 

needs to be active, or system resources need to be 

freed. 

3) Implementation: GMAs are Android components 

which adhere to the single entry point convention 

enforced by the GMContainer. This means that 

applications could be coded in any language which 

can be run on top of the Android Java Virtual 

Machine (Dalvik), such as Ruby or Python. The 

current implementation assumes that the application 

code is sealed in a standard JAR file. CS allows a 

publisher to upload JAR files, to verify their integrity 

according to the publisher’s certificate and to select 

the specific GEBs that have to receive the 

application, e.g., all of them or only those installed on 

a specific vehicle type, etc. The CS leverages the T-

Rex publish-subscribemiddleware, see [14], to 

communicate with GEBs and send them the “load 

code” message, which contains the references to the 

file to load and the entry point of the application.  

 

 

 
Fig.4. Interfaces of the GMContainer. 

 

The GMContainer is implemented as an Android 

Service. It provides a primitive that allows GMAs to 

access the API through which sensor data can be 

retrieved. Similar primitives allow GMAs to access 

the communication infrastructure used by the 

GMContainer to communicate with the GMC, and 

the abstraction layer to access the display to show 

text and images. Every GMAimplements an interface 

offering a primitive to stop the  application. 

 

Table 1.Parmeter on android app 

Parameters  Use 

Battery voltage Voltage is less 

or not.and if low 

need tto charge 

battery 

Authendication Person allowed 

to open door or 

not 

Obstacle 

detection 

Any obstacle 

present at back, 

left and right 

side of vehicle 

at the the of 

parking. 

Door status Door are 

properly close or 

not. It indicate if 

any door is 

open. 

 

CONCLUSION 
The architecture of the system was designed at bothat 

the hardware and at the software level, to provide the 

flexibility that is necessary to manage vehcle sharing 

system to manag different applications.It avoid the 

intermediate between user and system.. As such, it is 

a blueprint for a wide class of systems that include, 

but are not limited to, next generation vehicle sharing 

systems. This letter focused in particular on the 
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structure of the on-board unit, communication 

between user and system, which acts as the interface 

between the system and the vehicle, the middleware 

infrastructure that has been designed to simplify 

architecture to send information to user,  also we can 

send it to other vehicles through the event-

distribution component. As such, it provides 

capabilities that could be used to develop applications 

that are based on interactions among vehicles.  
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