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8 Conclusions and future works 
Bullying is a persistent problem and is being studied from 
90. Unfortunately this is a problem quite common in class­
rooms around the world. This article attempts to present
how social networks can facilitate the integration of many
students, helping not lose contact with other students in the
field of their studies. Fwthermore, social networks can share
a lot of information between pupils and teachers taking
advantage of technology that is designed to introduce and
accustom to ali young people. In almos! ali schools are
intended to familiarize students with technology. There are
many schools that provide a personal computer for each
student with the idea that learning to use it. Social network­
ing sites are a good starting point for integrating ali aspects
of the school and foster integration and exposure of ali stu­
dents in their school. Allowing the exchange of ideas, in­
formation, foster new friendships ... 

The next step in our research is to launch this initiative in a 
school and study the results after a year of integration. We 
believe that our initiative will facilitate many of the daily 
tasks of schools, students and teachers. In addition, many 
interesting studies such as that proposed in this article can 
be done with simply using the social networking site. 
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Abstract 

This article describes a new line of development fo­
cused on monitoring the activities of people living 
alone at home. To achieve this objective is pro­
posed merging techniques of indoor location with 
real-time anal y sis of biomedical signals, extraction 
ofknowledge of events from home and an exarrúna ­
tion of the interaction of the person with their mul­
timedia content server. The last will be an impor­
tan! element in monitoring because television and 
radio (two of the most media used) are accessible 
via Digital Terrestrial Television (DTT) and these 
can easily be integrated into a computer. 

1 Introduction 
The development and integration of communication systems 
between doctors and patients for control of them is evolving 
every day. The fact that there are problems that they avoid 
an exhaustive control of the patient, such as the displacement 
from home to health center or the time available are sorne 
factors that have influenced this growth. 

Starting from this assumption, we focus on the study of 
patients who suffer a heart condition and they must be un­
der control for as long time as possible if necessary both by 
doctors and family members. 

In this article, we discuss four main sections that they will 
make easy the patient's medica! control: indoor Jocation, 
biomedical signa! tests, behavioral pattems and digital com­
munication. 

In each of these items, we will be studied and proposed 
several techniques that enable the objective local in each case 
as the location of the patient inside the home, the vital signs 
monitoring, the biomedical behavior from previous process­
ing and the digital communication with the patient. 

Finally, we propose an integrated system that allows fully 
integrate the above analysis. 

2 lndoor location 
In this section we want to achieve is to locate the patient in­
side the home. We will need to have sorne basic elements 
depend on the technology to use. 

The location of the patient will be required to check things 
like the beaten tracks, the architectonic barriers or even 
the observation of irregular movement pattems such as falls 
(spending a long time in a room can be a cause of this). 

Sorne of the technologies that allow check it are detailed 
below. 

2.1 Wi-Fi 

This technology allows to locate the patient's location within 
the effect range of the signal. This requires the triangulation 
from at least three access points located inside the home. 

Since the signals move in a spherical environment in three 
dimensions, we can locate the position in houses with more 
than one floor. This requires that access points should be 
placed in different horizontal planes. 

One of the downside of this technology is that to obtain 
the triangulation, we must depend of the signa] strength and 
this can be affected by externa] agents such as other signs or 
barriers between the patient and access points. Although the 
Jocation is not completely accurate, for this case is irrelevant 
because it is only necessary to know the room where the pa­
tient is located. 

2.2 Bluetooth 

Bluetooth technology is based on the same principies as the 
previous one as it depends on the broadcast signal. The dif­
{trence is that the scope is much smaller and can be affected 
more strongly by other agents. 

2.3 RFID 

The way that RFID tags can be use to locate the patient in 
a room of the house is quite simple. lt be only necessary 
place the cards at specific locations of the rooms. Doors or 
on significan! objects that is within the room are valid. 

When the patient interact with the card, this is a ble to trans­
mit the information that it contain to alert the location where 
the person are. 

The biggest problem that exists in this technology is that 
it requires direct contact between the card and the user. If 
contact does not exist, the RFID card does not perceive the 
change of position from one room to another. 
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2.4 FM radio signals 

Another of the technologies exist to enable location are the 
radio signals. 

The operation of FM radio signals is similar to any tech­
nology that relies on signa] strength to triangulate a position 
in a place. Its disadvantage is the need for a space free of 
interference from radio frequency signals, something that is 
almost impossible today. 

3 Biomedical signal tests 

If we want know the health of a person, we will need a de­
vice capable of analyzing the cardiac signals. The device that 
we have used to analyze the biometric signals have two elec­
trodes and a triaxial accelerometer. 

We can obtain information from the device about the per­
son 's heart rate and the position of axis x, y and z. 

Figure 1: Device with two electrodes and a triaxial ac­
celerometer. 

3.1 Behavioral patterns 

We will build on the two aspects that the previous device can 
collect for pattern recognition. 

The first aspect that we analyze is the positioning of the 
device that the patient is attached to bis body. We can distin­
guish the following states from the study of the values given 
by each of the x, y and z axis accelerometer: 

• Still (seated or standing).

• Lying.

• Walking.

The first two states correspond to a fixed position of the 
three axes. The value of one axis corresponds to O in any of 
them and it depends how the device is worn in the body of 
person and will not change its value during the time period in 
which the person is in such states, that is, while he is still or 
he is lying the value of the axis will not change. 

In the last state, the axis values are changing constantly and 
they take values within the range allowed by the device. In 
any case, none of the axes take the value O in the transitional. 

We can differentiate the first two states of the third by the 
average of the values of the module obtained for each axis. 
This module will be much higher in the third state than in the 
first two. 
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The second aspect that we analyze is the heart rate. We can 
distinguish the following states from the study of the values 
given by the device: 

• Stop.

• Normal. 

• High.

Each of the states correspond to specific heart rates of each 
person. The first one corresponds to a detected cardiac arrest 
when the device does not receive the signal. 

The second state corresponds to a user with a normal heart 
rhythm. This range must be defined for each user because 
that heart rate varies for each person. 

The third state corresponds to a heart rate higher than the 
last. It is also different for each person. 

Combining both, we establish various risk Jevels that de-
termine the global states we want to analyze in patients: 

• Cardiac arrest (Lying and Stop).

• Normal (any state of first aspect and Normal).

• Busy (Still or Lying and High).

4 Digital communication 

One aspect that can be integrated is the digital communica­
tion. The family and the doctor can contact the patient at any 
time through the digital communication. 

Currently there are numerous systems and software that al­
low the face to face communication. Algunos de ellos son 
Windows Live Messenger or Google Talle. 

Our study allows the inclusion of a communication system 
via DTT (Digital Terrestrial Television). Thiss communica­
tion is possible through a web cam and a microphone on the 
TV. 

5 Conclusions and future work 

The most important aspect of this study is the analysis of the 
signals received by the device. From them, we can determine 
heart rate and position of the device. 

It is necessary to properly define the boundary between 
normal and bus y state to place correctl y the state in which 
state the user is located. 

As future work, we study the transitions between each of 
the states of the first aspect. This control will allow to define 
more clearly the state in which state the user is Jocated. 

Finally, we developed a software to allow automatically 
know the global state of patient. 

Acknowledgments 

This work was supported by the Ministry of Science and In­
novation project TIN2009-14378-C02-0I, the regional gov­
ernment of Andalucía project TIC2141 and the Ministry of 
Science and Education project TSI2006-13390-C02-02. 

Controlled monitoring in intelligent environments 

References 

[Chung et al., 2007) W.Y. Chung, S. Bhardwaj, A. Purwar, 
D.S. Lee, and R. Myllylae. A Fusion Health Monitoring
Using ECG and Accelerometer sensors for Elderly Persons
at Home. In Engineering in Medicine and Biology Society,
2007. EMES 2007. 29th Annual lntemational Conference
of the IEEE, pages 3818-3821, 2007.

[Healey and Logan, 2005) J. Healey and B. Logan. Wearable 
wellness monitoring using ecg and accelerometer data. In 
Ninth IEEE lntemational Symposium on Wearable Com­
puters, 2005. Proceedings, pages 220-221, 2005. 

[Kauppila et al., ] M. Kauppila, T. Inkeroinen, S. Pirttikan­
gas, and J. Riekki. MOBILE PHONE CONTROLLER 
BASED ON ACCELERATIVE GESTURING. 

[Leijdekkers and Gay, ) P. Leijdekkers and V. Gay. A self­
test to detect a heart attack using a mobile phone and wear­
able sensors. 

[Merilahti et al., ] J. Merilahti, M. van Gils, T. Petakoski­
Hult, O. Kentta, E. Hyvarinen, J. Hyttinen, and 
H. Kailanto. ECG monitoring of cardiac patients at home:
experiences with scenarios and signal processing methods.

[PREKOPCSAK, ) Z. PREKOPCSAK. Accelerometer 
Based Real-Time Gesture Recognition. 

[Pylvanainen, 2005] T. Pylvanainen. Accelerometer based 
gesture recognition using continuous HMMs. In Pro­
ceedings of the Second lberian Conference 011 Pattem 
Recognition and Image Analysis (lbPRIA), pages 639-
646. Springer, 2005. 

51 




