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From Implicit to Touching Interaction by Identification 
Technologies: Towards Tagging Context  

Abstract. Intelligent environments need interactions capable of detecting users 
and providing them with good-quality contextual information. In this sense we 
adapt technologies, identifying and locating people for supporting their needs. 
However, it is necessary to analyze some important features in order to compare 
the implicit interaction, which is closer to the users and more natural, to a new 
interaction by contact. In this paper we present the adaptability of two tech-
nologies; Radiofrequency Identification (RFID) and Near Field Communication 
(NFC). In the first one, the interaction is more appropriate within intelligent en-
vironments but in the second one, the same RFID technology, placed in mobile 
phones, achieves some advantages that we consider to be an intermediate solu-
tion until the standardization of sensors arrives. 

Keywords: Ambient Intelligence, NFC, Touching Interaction, Location-based 
Services. 

1   Introduction 

Ubiquitous Computing paradigm and, most recently, Ambient Intelligence (AmI), are 
the visions in which technology becomes invisible, embedded, present whenever we 
need it, enabled by simple interactions, attuned to all our senses and adaptive to users 
and contexts [1]. A further definition of AmI is as follow: “Ambient Intelligence re-
fers to an exciting new paradigm of information technology, in which people are em-
powered through a digital environment that is aware of their presence and context 
sensitive, adaptive and responsive to their needs, habits, gestures and emotions”. 

This vision and the three pillars concerned in it, Ubiquitous Computing, Ubiqui-
tous Communications and Natural Interfaces, promote a shift in computing from the 
traditional desktop computer to a lot of devices placed around us, offering services. In 
this sense, it is essential to adapt technologies as inputs to the context, allowing the 
user not to ask the computer explicitly for what he/she needs. The idea of creating in-
telligent environments requires unobtrusive hardware, wireless communications,  
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massively distributed devices, natural interfaces and security. Thus, by introducing  
intrusiveness technologies into daily objects and by embedding interaction in daily ac-
tions, it is possible to feel in an intelligent environment. 

To attain this vision, it is fundamental to analyze some definitions of context. In 
[2], A. Dey defines this concept as “any information that can be used to characterize 
the situation of an entity. An entity is a person, place, or object that is considered 
relevant to the interaction between a user and an application, including the user and 
application themselves”. This author also defines context awareness as the “context to 
provide relevant information and/or services to the user, where relevancy depends on 
the user’s task”.  

In order to design context-aware applications it is necessary to observe certain 
types of context-aware information as being more relevant than others: identity-
awareness, location-awareness, time-awareness, activity-awareness and objective-
awareness are essential. All these types of awareness answer the five basic questions 
(“Who”, “Where”, “What”, “When” and “Why”), which provide the guidelines for 
context modelling. This kind of information allows us to adapt or build the technol-
ogy that needs to be dispersed throughout the environment and to model the human 
behavioural support. 

Once the context and their important features are defined, it is time to study new 
interaction forms proposing the approach to the user by means of more natural inter-
faces. At this point we have to talk about Albrecht Schmidt and his concept of Im-
plicit Human Computer Interaction (iHCI) [3][4]. It is defined as follows: 

“iHCI is the interaction of a human with the environment and with artefacts, which 
is aimed to accomplish a goal. Within this process the system acquires implicit input 
from the user and may present implicit output to the user” 

Schmidt defines implicit input as user perceptions interacting with the physical en-
vironment, allowing the system to anticipate the user by offering implicit outputs. In 
this sense the user can concentrate on the task, not on the tool as Ubiquitous Comput-
ing Paradigm proposes. 

The next step that this author proposes is that of Embedded Interaction in two 
terms. The first one embeds technologies into artefacts, devices and environments. 
The second one, at a conceptual level, is the embedding of interactions in the user ac-
tivities (task or actions) [5]. With these ideas in mind, our main goal is to achieve 
natural interaction, as the implicit interaction concept proposes. 

Our idea of the adaptability of sensorial capabilities is through Identification tech-
nologies as specialized sensorial capabilities. With these, the idea of natural interfaces 
is possible and the implicit inputs and the proactive aspect could be guaranteed [6,7].  
To achieve just that, we have adapted RFID technology. Users only have to wear 
RFID tags, embedding interaction into daily activities. At the moment, we perceive 
the context awareness by the “who”, “when” and “where” aspects, thereby obtaining 
“what”[8,9]. However, some disadvantages have to be addressed. For example, the 
cost of infrastructures is high. Moreover, the places for readers and antennas are fixed 
in the environment. Finally, the context responsibility identifying people, their pro-
files and the services allowed for everyone is an important factor to be considered 
when making intelligent environments.  

For this reason we have adapted the recent NFC (Near Field Communications) 
technology, which is RFID combined with mobile phones. In NFC, the process, 
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communication and storage capabilities are added to the identification by RFID 
through a reader placed into the mobile phones. This technology requires an interac-
tion by contact achieved by bringing the mobile phone near to an NFC tag, reader or 
another mobile phone. Even though this is a weakness when compared to the implicit 
interaction that RFID offers, other advantages have to be addressed. For instance, the 
cheaper cost of infrastructure, the mobility compared to the fixed places for devices 
and the responsibility of the “when” aspect, which in this case is a user dependability, 
are significant in accomplishing an intermediate solution for building intelligent envi-
ronments[10,11]. At this moment, it is important to talk about the idea of “tagging 
context”. By placing tags through the context, users can interact with the environ-
ment, seeking to meet their need by means of a simple touch. In this sense we have 
structured 1-Kb Mifare tags containing information about the environment by means 
of identifying and running applications automatically, by touching. To do that we are 
tagging users, places, objects and interaction with public displays.  

We have adapted this technology in some solutions for education, healthcare, 
shopping areas and public administration contexts. In all of these, the “when” respon-
sibility, the mobility, the running  of applications by contact and the simple infrastruc-
ture of tagging context are important features that have to be considered, at least, as 
an intermediate and quick solution.  

Under these lines we present an introduction to the RFID and NFC technologies. 
Then, we present our proposal of tagging context by using the NFC technology in 
three different contexts:  an Alzheimer's day centre, hospital wards nursing care and a 
proposal for managing documents in public administrations. Finally, conclusions re-
sume these ideas. 

2   Identification Technologies 

2.1   RFID 

In RFID systems there are basically two elements, tags or transponders, which consist 
of a microchip that stores data, and an antenna (coupling element), and readers or in-
terrogators which emit radio waves and receive signals back from the tag. The “inter-
rogation” signal activates all the tags that are within its reach. RFID systems are clas-
sified as active and according to the kind of tag used. Readers have a frequency of 
operation and are usually divided into three basic ranges: Low (125Khz.), High (13.56 
MHz), which is the standard one, and Ultra High Frequency (UHF). Depend of fre-
quencies, different distances can be detected. From a few centimetres to some hun-
dred meters are possible to read tags. 

Using this technology it is possible by embedding it into daily objects and embed-
ding interaction into daily actions, we perceive the context-awareness by the “who”, 
“when” and “where” aspect obtaining “what”. Typical services by identification are 
Access, Location, Inventory and so on, but we are interested in the Visualization ser-
vice. With it, we try to offer information to the user in some parts of a mosaic. This 
way requires no user interaction according with the Ubiquitous Computing idea about 
not intrusion. Figure 1 (left) shows the typical RFID devices: computer, reader, an-
tenna and tag. 
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Fig. 1. RFID & NFC devices  

2.2   NFC 

NFC is a new short-range wireless connectivity technology developed by Philips and 
Sony in 2002. It is a combination of RFID and interconnection technologies. NFC 
uses a high frequency band of up to 13.56 MHz, with a data transmission speed of 
424 Kbits/s and a reach of 10 cm.  NFC systems consist of two elements, the Initiator 
that controls the information exchange and the Target that responds to the require-
ment of the initiator. 

In an NFC system, there are two modes of operation: active and passive. In the ac-
tive one, both devices generate their own field of radio frequency to transmit data 
(peer to peer). In the passive one, only one of these devices generates the radiofre-
quency field, while the other is used to load modulation for data transfers. In Figure 1 
three types of NFC devices can be seen. Mobile phone Nokia 6131 which is reader-
enabled, Mifare tags with 1Kb storage and readers. In addition, all operation modes 
are shown: mobile phone-tag, mobile phone-mobile phone, mobile phone-reader and 
reader-tag. See figure 1 (right). 

3   Tagging Context: Some Examples 

3.1   Alzheimer Day Centre 

Alzheimer’s disease is a neurodegenerative illness where the patient displays cogni-
tive impairment and behavioural disorders. Alzheimer’s patients may be admitted to a 
day centre to give respite to their relatives and to improve their own quality of life. 
These centres are organized as a set of rooms for rehabilitation, therapy, crafts, audio-
visual displays and a dining room. In these, a great variety of activities (physical, 
cognitive, social, etc.) are devised according to the patients’ needs and disease level. 
To achieve this, a professional team of physicians, physiotherapists, assistants, psy-
chologist, etc., is needed and a large supply of auxiliary equipment is required for in-
terventions. 
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Fig. 2. Personalized Information and Therapy Support 

In these kinds of centres, when a caregiver notices a patient incident, he or she 
needs to stop doing their job, leave their patients with another caregiver, and write the 
incident in a notebook manually. There are many clinics and centres which follow this 
protocol, causing numerous problems. These include the interruption of day to day 
work, lack of formalism and the impossibility of searching for the information and 
generating accurate reports for physicians at a later date.  

In order to solve this problem we have formalized all kind of incidents making a 
classification by activity. Then, we are now able to offer a form to the user so that 
he/she can add the incidents to the system in a consistent way. It means, by using the 
NFC technology tagging patients, activities, places and other things like the display 
interaction as therapy support. Only by touching the patient and incident tag in each 
activity it is possible to transfer de desired information to other caregiver, physicians 
or relatives. See figure 2 (left). 

In the therapy activity we propose a simple interaction to get information about 
each patient from the server. In the case below, with just the activity and the patient 
tag involved, it is possible to visualize on a public display an exercise to test memory. 
The exercise is contained within the server, which then sends it to a display thanks to 
a wireless video sender. This device can offer different data: video, voice, text, etc. 
Also, the corresponding exercise structure is given, only, touching tags. All the data 
about each patient is accessible to relatives who are introduced to the appropriate cen-
tre web site. For that, some advice is offered in order to find the best type of memory 
information. It can be seen on figure 2 (right). 

3.2   Hospital Wards Nursing Care 

Some authors argue that a great percentage of a nurse’s work corresponds to man-
agement of information (22%). This takes up time that could otherwise be used for 
caring, so technological adaptability seems to be needed towards solving this problem 
by reducing that percentage. At the same time, this adaptability has to consider the 
visualization of information, which is very important in a hospital context. For that, 
our proposal consists of placing tags on the patients’ wrist, beds, rooms, medication 
and displays. In addition, nurses use NFC- enabled mobile phones and public dis-
plays, aiming to reduce the time taken to manage the patient’s nursing record with the 
simple touch Patient Nursing Record. Finally, the visualization of information com-
pletes our proposal for the management of information for nursing in a hospital ward. 
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Figure 3 shows the cycle for nursing with an NFC-enabled mobile phone. In the 
top left, the contact between two mobiles is displayed, a contact which makes the shift 
change possible when a new nurse comes into the hospital ward. The schedule is 
transmitted from the nurse on duty to the mobile phone of the incoming nurse, along 
with all the information needed. The next step, on the right, presents a J2ME applica-
tion for managing nursing tasks. There are two modes of operation with this applica-
tion: by task or by schedule (time). In the first one, the nurse chooses the task required 
from the menu and, in the second one we may observe the shift schedule that was 
mentioned before, which controls the entire process by the touching of tags. The third 
step shows different information that can be stored in tags. There are five types: pa-
tients’ wrists, rooms (there could be more than one patient), beds, medications and in-
teraction tags. 

 

Fig. 3. Nursing care cycle 

In our proposal for tagging a hospital ward, the patient tag contains all the informa-
tion needed for nursing, which means, drugs prescribed & their doses, blood/urine 
tests (control of requests for these), diets, wound dressings, data monitoring and the 
contraindications of the medication. The tag on the bed can contain useful data of a 
patient such as identification, blood/urine tests pending and their diet. The room tag 
contains the patient’s/patients’ identification. This information shows the schedule for 
the room at that particular time. The tags for medication store specific information for 
everyone, along with support for the control of their administration and corresponding 
preparation in the nurse’s cabinet. Finally, the interaction tags provide a simple way 
for visualizing and managing information. 

The fourth step, below right, shows the nursing server. It is a PC connected by the 
data base for patients and contains the Nurse Patient Record. All the information 
managed in the patient room is transmitted by Bluetooth or NFC Reader. The first one 
can be done by touching the tags next de PC display and, the second one, by touching 
an NFC reader connected to the PC. We consider this a very appropriate way to  
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manage the Nurse Patient Record, which at the same time avoids complicated interac-
tions and reduces the time nurses spend on managing information. 

Finally, a visualization service completes this cycle. In this, nurses manage the in-
formation for patients by just the interaction with tags placed on the public display. 
Collaboration between nurses in the shift change is also possible. We have placed 
four tags for interaction next to the public display. Another tag for supporting the 
identification control is also needed. This one allows each nurse to take control of the 
display. 

3.3   Public Administration 

In this section we describe the context, that is, an example of public administration: a 
city council through a scenario. Also, the simple proposed architecture is explained.   

Peter has hurry this morning because he has to arrange some documents that will 
be present in the city council. Also, he has to be at 10h for an important meeting 20 
km. distance from there. He arrives at 8.45 at council reception asking to the recep-
tionist about the process to payment fees for an authorization for improvement of his 
house. Worker says Peter that he has to go to the third floor and look for the desk 
number four. Then, in the desk, an auxiliary give Peter a form giving him information 
about the improvement and, also, some documents are required.  It means that, after 
getting these documents, Peter has to back to the council, filling this form and, in a 
few days is going to receive a notice about the council decision. 

With this technology it is possible to realize the process mentioned before more 
easily and quickly. For that people have to introduce the citizen profile into the mo-
bile phone. It consists in personal data concerning to obligation of citizens, e. g. 
date and place born, address, house and car references, taxes, and so on. This data 
have to be stored into the mobile phone adequately. The reason is the matching 
process between data profile and the form requirements. This fact make needed a 
standardization of public administrations but, we think it is not difficult because 
there is a powerful mechanism to define formal vocabularies in order to reduce the 
ambiguity.   

In figure 4 we show the process described into the scenario. In a point of informa-
tion the user obtain the information about the place that he has to go and the corre-
spondent form. This place is a desk with some tags, each one run an application for 
the required document. Next, this form is automatically filled with the information 
enclosed into the user profile. After that and, only passing the mobile phone next to 
the reader, the filled form is transmitted to the database. In a few days, the user will 
receive the document in the mobile phone by GPRS or attached to an e-mail. 

Finally, to complement this kind of processes, we have implemented a variety of 
mobile-desktop applications. With these, each user exchange information from and to 
the PC, printer or visualization devices. These applications help users to obtain the in-
formation adequately into a display or paper. Additionally, it is a simple mode to 
carry out all kinds of documents and exchange then in public administration  
processes.  
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Fig.  4. NFC filling form process 

4   Conclusions 

We have adapted two similar technologies. However, the NFC one offers us an unex-
pected approach of thinking about the interaction in intelligent environments and, at 
the same time. For that, a new way of receiving services from it appears. In this paper 
we have presented this approach through three different contexts. In them, we have 
tagged the environment adequately trying to minimize the user interaction: only a 
touch is needed.    
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