
the user will see the service like a game where, as much 
greener you are, more rewards you obtain. Jt will also warn 
them when they're having a bad energy efficient behavior, 
like leaving the light on. 

Nowadays, the universAAL service already has a sen,ice 
which analyzes the general behavior of the user, the L TBA 
service, but there are a fcw differences betwecn both ser
vices that make necessary to study if that implementation 
can be reused for the AALficiencv service. 

TI1e next step to implement this service is to define what 
data should be analvzed to find out if the user is havino a 
green behavior or n�t. how to analyze that data and which 
rewards will be given to motivate the user. 

]t will also be necessary to test the system in real envi
ronment for enough time to be able to analyze its accuracy. 

Another importan! study that must be done about the ser
vice is if the difference betwecn thc energy needed to run 
the service and the energy that the service helps to save is 
positive. Otherwisc, if the service spends more energy that 
saves, 1t would not be useful. 
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Abstrae!: lntemet ofThings has achieved a great expectation in the last fe,w years, largely due to possibilities in the field ofthe 
interaction between user and environment. This interaction aJIO\\'S users to get involved in their environments, managing at all 
times each ítem that surrounds them. Specially, because of complex services delivered by surrounding ítem, increasingly it is 
necessary 10 help uscrs to choose what services are offered and what are theirs functionalities. Is this paper, is presented a new 
approach to the human-items interaction by using the concept of Internet of Things. In this way, the user can not only run the 
different applications offers by sma11-things, but to share theirs results through many social networks and allows the remole 
execution of services provided by the own user and his/hcr social envirorunenl. Furthermore, a structure will be defined to 
assure the best user comfort when infonnation sharing between tite device and the environmcnts was needed. 

Keywords: RFID tag, lnfomiation sharing, Web ofThings, Mobile environments. Pervasive computing. 
Categorics: Pervasive computing. l nternet ofThings, lntelligent interfaces 

1 Introduction 

1.1 Motivation 

Since in 1999 born the concept of Internet of 
Things at the hands of Roy Want (W. Roy, 1999), 
many things have changed. First, the society have 
suffers an technological revolution and everyone 
interact in their daily lives with electronic devices like 
mobile phones, elcctronic agenda, personal computer 
and so on. The number of functionalities that these 
elements give to people is huge and sometimes, can he 
reached to overload the environments. The first seque! 
of this fact is that services potential is not cxploited by 
users and in most cases the functionalities used a.re the 
simples!. 

lnternet of Things can help to these users by 
providing a way to shows the available services that 
every smart-thing swrnunding them can offcr. 
Obviously, when we refer to smru1-things not only 
make reference to electronic devices, but every object 
that can be identified by using the technology. In this 
field lies the potential of IoT, due to in most of related 
works are used RFID or NFC (Near Field 
Communication) tags to identify the objects (Krru1z, 
Holleis, & Schmidt, 20 l O) (Alexander Kriiner, 2008). 
RFID and NFC are technologies that allow wTiting in a 
magnetic tag sorne information so that Jater, that 
information will be able to be rcad by using many 
sensors. However, these technologics have an 
important drawback: the scope. RFID technology using 
passive tags, i.e. tags that don·t need any externa] 
power supply, only can be read from a few centimeters. 

Although, recently a RFID reader has bee11,.developed 
by the Daily RFID company, which cln be read 
passive tags from 15 meters. In this case, the main 
problem of the reader is its size, upper than 40 cm. 

However, this technology has a crucial advantage 
over other identification methods: the cost. We will 
focus on the embedded RFID ru1d NFC readers due to 
in thc future, studying the market trends, most 
generation mobile phones could include th.is 
technology. This is possible thanks to the increase in 
electronic payment (Ondrus, 2007) (Lacmanovic, 
Radulovic, & Lacmanovic, 2010) and, as mentioned 
abo ve, the reduced cost of both, readers and tags. 

Internet of Things philosophy is based on that 
every object must have an electronic resource which 
allows identifying it. This resource must be composed 
by two elements: an identification method (in our case 
RFID or NFC technology) and an information 
provider. The last one is often a server with interne! 
connection through which are otfered all sen'ices to 
clients. 

In this work we will dcvelop a new way to present 
on the mobile phone services that smart-things give to 
users and interact with their environment. In this case, 
al! the information needed by these services will be 
stored in the own mobile phone, being the charge of 
mru1aging the user information and becoming in his/her 
Digiial Me (Andreas Bjiirklind, 2003). So, Digital 
Object Memory project (Boris Brandherm, 20 l O), in 
which objects have information about the user and 
hisiher interaction with them, might improve its QoS 
(espccially in terms of personalization) based on data 
from the mobile phone. 
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Mary has shared a service with him. So without 
missing a beat, Daniel plays remotely the favorite song 
ofboth, a huge surprise for Mary. 

3 Internet of Things requirements 

Here should be explained on what is basis on the 
Internet ofThings and what we need to know about the 
item (smart-thing) to get a working system. Also, will 
be described in what consist on the RESTful 
architecture and what is the advantage of sharing the 
information managed in this work through this, instead 
of using other systems such as SOAP. It will also 
include REST verbs, i.e. functions GET, POST, PUT 

and DELETE, and how can we modeling services by 
using these functions. 

4 Overall process 

Overview of the execution process of an 
application based on smart-thing as provider and how 
the device exchanging necessary inforrnation with the 
application access ¡)Oint. The latter is very interesting 
from the point ofview that the user mobile phone is the 
information manager, so ali requested information 
from smart-thing services must be provided by the 
user"s device. If sorne inforrnation is not stored. 
application controller will request it to the user. 

-----
-- ---------------------------------------------------------------------------------------------------------------

Smart-thing 

App 
controller 

o 

NFC 

!abe] G 

1 

- -- - ------------------------------------------------------------------------------------------------- -------------------

5 lnformation storage 

This section describes the storage structure in the 
device and how this information will be accessible 
from the services that require prior authorization by the 
user. 

For this purpose has been developed an ontology 
based on user prefercnces like, for instance, allergenic 
factors, sex, avatar imagc, weight, etc. Furthennore, 
things could have their own items in the proposal 
ontology so, in this case, elements wi\1 be nutrition 
properties (if smart-thing is sorne meal), general 

specification 
instances) or 
fashion items). 

purposes ( common for ali smart 
fashion preferences ( for dresses or 

6 Services 

Applications can provide sorne services to users 
for facilitatc the use of smart-items or share 
information with them. ln first place, must be 
distinguished two services kinds, on-line services 
implemented in the device and off-line services, 
implemented on the scrver. At this point we should 
explain what inforrnation is shown to the user to 
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choose bctween on-line and off-line and, of course, 
what is the best mcthod for interact with smart-items 
based on the environment. 

6.1 Off-line services 

These services are implemented like typical 
applications. These application will be provided by the 
own smart-thing and will be installed in a transparent 
way in thc user mobile phone. These application can no 
access to the information stored on the device, due to 
could be break the secw-ity of this inforrnation. 

6.2 On-Iine services 

These services give to the user a new way to 
interact with smait-thing. Smart-things in this case, not 
only will provide information to the user, but will 
allow carrying out some processing. These processes 
are so called ·'services", and it"s the main difference 
between passive objects ai1d active objects. First ones 
only allow request information about the state, while 
thc active objects allow to the user interact with thcm 
and rcquest that some servicc (process) was made. 

7 Interaction methods 

An interaction method is considered as a way in 
which a user can interact with his/her environment 
services. At first there are thrce ways of intcraction, 
direct interaction and remote interaction and intcraction 
by location. 

A direct interaction is presented wben users 
maintain physical contact with items. This is 
the most trivial intcraction and it'"s uscd most 
of the time nowadays. 
If the previous physical interaction is replaced 
by any smartphone with sorne application to 
control the smait-item we are facing to a 
rcmote interaction. This intcraction kind 
allows delivering information needed by the 
function by querying the user preferences. 
Interaction by location is a new kind of 
interaction system that allows to publish sorne 
functionalities about smart-items just in a 
concrete locations. lt"s to say, if some user is 
in the kitchen and a certain smait-item only 
offers sorne functionality in the living room, it 
won'\ be available where the user is. 

8 Conclusions 

This paper establishes thc basis of a new system 
which will be able to share information in an automatic 
way between smart-items and user"s smartphone. 
Fu1thermore, thanks to the proposal ontology, every 
item could be described hy a set of properties which 
will be used for apply filters over the items and by this 
way, assigns a set of authorizations for share just some 
information about the user, if it is required by the 
application. 

The proposed system will allow interacting with 
smart-itcms across a new conccpt: digital me. ln this 
structure. whole information about user is stored in 
his/her smartphone, being that needed inputs for 
functions offcrcd by items. Considering this concept, 
user docs not have to introduce the needed info1mation, 
but that will be obtained in an automatic way. 

Obviously this is not a trivial approach, due to the 
quantity and kinds of scenarios ai·e wild. For this 
purpose and to lcad thc way of the new system, a 
concrete scenai·io has been raiscd. 
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