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Abstract. In the healthcare domain, the evaluation of elders’ daily activities
is important to define their dependencies; professionals define manually this
information by using the AGGIR grid. With the aging of the word population,
it is interesting to automate the dependency’s evaluation. In our work, we use
the data provided by the different sensors in iCASA simulator and give them
semantic. We use the RDF to add semantic to our data. We extend our system by
using the ontology and use the SWRL to get more useful information. Our system
is based on 3 levels, each level provides information to help us to evaluate the
dependency. The first level collects the raw data and represents them in RDF, the
second level represents the ambient services, those services use the aggregation
of data to get information that help to evaluate the AGGIR services that represents
the daily activity of the elder person, those services are represented in the third
layer. Having the dependency’s value, we can specify the services according to the
person’s needs.

1 INTRODUCTION

In the healthcare domain, the evaluation of elders’ daily activities is important
to define their dependencies, professionals need this kind of statistics to identify
person’s needs of assistance, services and allowance, and to take the right decision
to host the patient in the health institution, nursing home or let him at his own
home with or without healthcare monitoring.

Nowdays , the evaluation of the elder person’s dependency is defined manually
by professionals. In France for example, experts use the AGGIR’s grid (Autonomy
Gerontology Iso-Resources Group)[5]based on the activities daily living(ADL) in
order to identify dependency of the elder person. This grid is composed of 10
discriminated variables used to classify the dependency of the person in one
of the 6 different groups (called GIR), from totally dependent (GIR 1) to totally
autonomous(GIR 6).

Recently, the elder persons left alone in home without supervision which can-
not help professionals to detect the state changes of patients’ abilities to achieve
elementary daily activity. The development of smart homes [8] becomes an im-
portant way to identify their ability to accomplish daily activities. Indeed, these
information can be gathered from the different sensors installed in their houses
and then help the system to evaluate the person’s dependancy automatically.
Having the dependancy’s value, the system will be able to specify the services
according to the person’s needs.

With the aging of the word population, it is interesting to automate the depen-
dency’s evaluation. In this work we will use the data given by the different sensors
installed inside the smart home, to identify the level of person’s dependency. How-
ever, it’s hard to use this data directly in our system, because of the heterogeneity
of sensors and the raw data. To overcome these problems we use the ontology. It
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gives us semantic and help us to share the information between different services
[15] [16].

Many works used ontologies to define the activities of person’s, Kim and Choi
[9]use ontology to describe the getting up scenario to show whether the model is
valuable for description of context information. Chahuara , Portet et al[3] use the
SWRL(Semantic Web Rule Language) to recognize the different situation, they use
also the Markov Logic Network to take decision, Latfi,Lefebve and Descheneaux
[11] present an ontology-based model of the Telehealth Smart Home (TSH) to
initialize the Bayesian network to recognize the activity of the patient. All this
work aims to recognize the activity of person but none of them try to evaluate the
dependency of the person. In this paper we will present our approach to define
the dependency of the elder person by using a high level ontology and the SWRL
to define the value of person’s dependency. The SWRL [7]is a rule language for
semantic web, combining OWL language and RuleML (Rule Markup Language
(Unary/Binary Datalog). In our work, we use the iCASA simulator. It gives us the
ability to create sensors and to simulate a scenario, in order to collect different
data that will be used to identify the autonomy of the person along with the rules
SWRL.

The next section introduces ontology, section 3, attend to give introduction of
AGGIR, the section 4 describes the modeling of the context and the architecture
proposed to arrive at the desired results, it contains a scenario aims to see how
our system will react to define the dependency of the elder person. In section 5
we will present the implementation and some result for our work, the conclusion
and the perspective will be in the section 6.

2 ONTOLOGY

The origin of ontology came from philosophy to express "what exist" [4]. In
computer science, the use of the ontology notion is essentially spread in the design
and development of knowledge base. According to Gruber[15] [16], ontology is
seen as an explicit specification of a conceptualization which contains represen-
tation of the knowledge in a domain as a set of concepts and the relationships
between them. Ontology can also support reasoning about concepts. W3C recom-
mends OWL as a language to represent ontology, it is based on the RDF[6] that
describes information as triples: subject, predicate and object. OWL extends the
representation in RDF to define classes, hierarchical relationship between classes
or properties, to describe some constraint, binary relation of classes or properties.
With this capacity of logical expressiveness leads to deduce new information from
the existent ones and the axiom defined implicitly.

An OWL ontology in the abstract syntax contains a sequence of axioms and
facts. Axioms may be of various kinds, e.g., subClass axioms and equivalent-
Class axioms. It is proposed to extend this with rule axioms. that consists of an
antecedent (body) and a consequent (head), each of them consists of a set of
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atoms that have the possibility to be empty. The intended meaning can be read
as: whenever the conditions specified in the antecedent hold, then the condi-
tions specified in the consequent must also hold. Whenever the consequent is
empty then it must be not hold. We can use SWRL to write rules to deduce other
information that will be usufull to our study. For exemple, the following rule

hasC hi l d(?x, ?y),hasC hi l d(?y, ?z)−> hasGr andC hi l d(?x, ?z)
means that if x has a child y and y has a child z then the x has a grandchild z.
This rule will be applied to all the instance that satisfy the condition to deducing
another information implicitly without user interference.

The Semantic Web Rule Language (SWRL) is a proposed language for the Se-
mantic Web that can be used to express rules as well as logic, combining OWL with
a subset of the Rule Markup Language. The specification was submitted in May
2004 to the W3C by the National Research Council of Canada, Network Inference,
and Stanford University in association with the Joint US/EU ad hoc Agent Markup
Language Committee.

In our project, we use the ontology to represent the AGGIR variables as classes,
those classes have values. Next section, introduce the AGGIR variables and how
they are evaluated.

3 AGGIR GRID AND AGGIR ALGORITHM

AGGIR grid tends to define the dependency profile of an elder person. The
dependency is evaluated by 10 different discernment variables. 8 of them are used
in the classification of the dependency of the elder person. There are 6 groups of
dependancy called iso-resource group (GIR). The algorithm of AGGIR is used to
compute the GIR number (1 to 6). In [12], the authors explain how the AGGIR’s
algorithm computes the value of dependency to identify the appropriate class of
the elder person. The algorithm uses 8 classification functions, those functions
compute the classification scores. they are defined in the equantion (3.1).The
score is calculated in a sequential order of classification from S1 to S8.

Si =
∑ 8

w
k=1

(3.1)

In table 3.1, we represent the 6 classes (GIR) and the score condition. The
function computes the value and compare it with the values in the table. One of
the six classes will be assigned in depend of the result obtained by the algorithm.

Each activity of the the elder person is caracterized by four possible adverbs:
Spontaneously (S), Completely/Totally (T), Usually (U) and Correctly (C). Sponta-
neously means that the person exerce the activity without any stimulation, the
T has for objective to identify if the person can do the activity completely, which
mean all the sub task will be done, the U mean that the activity is done regularly
and the C involves the quality of elder person’s realization of the activity. Each
activity has one of the three modalities: A, B or C. The A evaluation means that
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GIR Score Condition
1 S1 ≥ 4380
2 4140 ≤ S1 < 4380

3390 ≤ S1 < 4140
S2 ≥ 2016
S3 ≥ 1700

1432 ≤ S3 < 1700
S4 ≥ 2400

3 S5 ≥ 1200
S6 ≥ 800

4 S7 ≥ 650
S8 ≥ 4000

5 2000 ≤ S8 < 4000
6 2000 ≥ S8

Table 3.1: Table represents the GIR and the value of Si .

the person is completely autonomous, B means that the person is partially depen-
dent and C means that the person is dependent and cannot achieve the activity
alone. This modularity is evaluated following condition: S ∧T ∧C ∧U , if all the
adverbs are evaluated by A, the activity will be an A, if the adverbs have value C,
the Activity will be evaluated by the modality C, otherwise the activity will have
the modality B. After the evaluation of all the variables (or activities), the AGGIR
algorithm computes and evaluate the class of the person dependency. The 10
variables are Coherence (how the person behave in the day), Orientation (how the
person locate in time and place), Hygiene, Dressing, Eating, Urinary and Fecal
Elimination, Transfer (to lie down, to get up and to sit down transfer), Interior
displacement, Exterior displacement and Communication (how the individual
communicate with the other to alert them).

To evaluate those activities, we must collect data and represent them in a way
that supports ontology. Next section tends to explaine how we get our variables
from raw data collected from iCASA simulator.

4 THE CONTEXT MODEL

4.1 HYGIENE’S SCENARIO

Hygiene is an important point to be considered for the healthcare. For the elder,
to maintain the hygiene without intervention of another person is considering as
one of the key of the evaluation of the dependency. In AGGIR, hygiene has two
other variables, top and down body hygiene. The person identifies as dependent
if he can do top and down body hygiene without introducing other person to help
him or to remind him to do this activity (S), he does this activity completely (T),
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Figure 4.1: Architecture proposed.

correctly (C) and usually (U). If this person does this activity properly he will be
evaluated with an A, if all of the criteria are not respected, the evaluation will be a
C, else it will take the modality B.

This section presents one scenario to see how our system reacts to evaluate
the dependency of the elder person.

SCENARIO : Let "X" be the individual we investigate.In a house, "X" takes bath
28 times in one month without the help of any person. He washes his hands more
or less than three times by day.

To evaluate the hygiene dependency of this elder, we have various devices
(sensors) that can help us to check if he is taking a bath or not. Among these
devices, there are "presence sensor" and "faucet sensor". If we can detect the
presence and the use of the faucet inside the zone of the bath, we can deduce that
the elder person is taking a bath. It remains to define how many times he does
this activity in one month.

4.2 ARCHITECTURE

For this research, we used iCASA [10].The iCASA framework provides required
support to build digital home applications. The main goal of digital home appli-
cations is to improve the living experience of people in its habitat, reducing the
need for interaction with computers. It has been developed in the context of the
Medical project by the LIG/ADELE team (Grenoble, France) and the Orange Labs.
Although, the group has implemented many sensors in iCASA, but in our research
we needed other sensors to continue our study. The ADELE team has worked with
us in order to provide us devices according to our request.
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Figure 4.2: This is a figure caption.

The iCASA simulator gives us the possibility to create devices, to simulate a sce-
nario, to develop different services and also to get the information in real time. It
is based on the iPOJO model [2], which was developed using the OSGi framework
[1] [10]. OSGi is used to develop a dynamic application that reacts in real time.

Figure 4.1 represents our architecture to explain our approach for the evalu-
ation of the elder person’s dependency. Our architecture has three layers, each
one has its own particularity semantic for the data that it represents. The first
layes collectes the data from the iCASA simulator and to represent them with
RDF model. The data are represented with triples : subject, property and object,
which will give them a meaning. the second layer extends the RDF model from
the first level by adding this model more usufull information that will be used to
our evaluation.This new information is a conbination of more than one data. the
third layer represents our AGGIR variables. In this level we extend the RDF model
by using onthology and also by applying our rules and owl axioms.

4.2.1 LAYER 1

This level aims at collecting the different data from devices and services de-
veloped in iCASA. However, this data are heterogeneous and raw. Figure4.2(A)
represents the process from iCASA simulator to the RDF representation of the data.
The iCASA simulator provides data that represents the change of the device’s state.
It will be collected in a text file. However, this data can be duplicated. In iCASA
each device has properties. When there are changes in the state of the device,
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Figure 4.3: This is a figure caption.

each properties change will have a data raw even if they changed at the same
time. The "sensor presence" has different properties like "sensed pr esence"
and Locati on, if those two properties had changed in the same time, we will
have two raws of data that represents the change for each property; data raw for
the change of "sensed pr esence" and another data raw this one represents the
change ofLocati on. Therefore, this duplication will have an impact to evaluate
the dependency. For example, if we want to evaluate the frequency of presence in
a location, the system will search in the file to calculate the number of presence
in this location. But if our data are duplicated, the frequency is probably f al se;
consequently, our evaluation will be false. To override this problem, we will pre-
process the data to get only the useful. Figure4.3,represents raw of data from the
file text before the preprocessing, and the file properties after the preprocessing.

Besides, raw data collected from the simulator make it difficult to extend our
RDF model and deduce other information that can be used in our evaluation.
One possible solution is to get the semantic from this data. Each data represent
a value of a property or the name of class. By given each data what it represents,
we can get the semantic. The goal of RDF (Resource Description Framework) is
to make possible to specify semantics for data and describe resources, using the
triple; source, property and value. With this ability, we can describe our sensors as
resources, properties as the RDF properties and the value as the value for our RDF
properties. In this project, we represent the data collected by RDF model. Figure
4.4 has two parts; the left and the right. the rignt part represents an RDF/XLM
including data collected from the simulator. The left part is the representation
of the RDF/XML in graph form. the data here describe one presence sensor
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Figure 4.4: Screen shot representing a RDF graph and the XML/RDF for the the data of the
faucet sensor.

in one location. Another possible solution is to represent the semantic of data
with ontology. Lot of works in research seek to model sensors using a low level
ontology[14]. However in this work we will not do this step because we work with
a simulator. The sensors in the simulator do not represent the real sensor in the
real word. If we need to represent ontology for sensors, we must have all the
information about it and some information is missing like the energy level. At this
level, we get RDF model of the data gathering from the sensors.

4.2.2 LAYER 2

In the simulator, we have "water mater sensor" and "faucet sensor", those two
sensors provide the same information: the consumption of water. To evaluate
the value of the dependency for hygiene, the system needs this information. If
our system uses this information directly from the first layer, it must deal with
the complexity of the system and consider the change of the configuration of the
sensors. That will not ease the task for a good evaluation of dependency. Layer 2
has two objectives, first, the complexity of the sensors has to be hidden and only
the information that can be used will be considered. Second, different information
provided by different sensors will be aggregated. These information will be used
for the evaluation. This layer will focus beyond the complexity of the system to
get information that satisfies the evaluation of the activity, hence the evaluation
of the dependency. Those services are called the ambient services. Mark Weiser
[17] explains the ambient by when the complexity is disepearing, we are freed to
use the iformation without thinking and so focus beyond then on new goals. With
the addition of semantic for the data collected, we will improve the data coming
from these services, because the system will focus on the meaning of the data to
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improve the data that will be provided. Figure 4.2 B represents the workflow of
data from the data provided from the first layer two the aggregated data from this
layer. Layer 2 can be seen as an intermediate between the first layer, which uses to
get the raw data, and the third layer, whose goal is to evaluate the daily activities.
When the third layer use the information given by this level, it will not consider
the complexity of the sensors or configuration, but only the data provided by this
layer. For example to evaluate the hygiene of an elder, we must know his presence
in the shower’s location and the Consumption of the water in this location. In
this layer we will have two services "Pr esence" and "UseW ater " to help us for
the evaluation of the hygiene. The first service provides the frequency of the
presence in a location. The second service has for objective to get the sum of the
water consumption. Each of these services will provide information by using the
presence sensor and faucet sensor that satisfy the objective.

The "UseW ater " service has different configurations. As we said before, we
can calculate the consumption of water from different type of sensors,if our system
is built only with two layers, the AGGIR services must deal with this problem.
Indeed, each house has their type of sensors, and therefore their configuration,
built an architecture based only whith two levels will increase the risk of errors
and a bad evaluation. Any change in sensors or configuration will cause a new
implementation of our system, or at least the change of AGGIR services using
those sensors. That is not desirable for the stability of the system. Having this layer
will almost stabilize the system, any change in the sensors type or configuration
provokes only the change of the ambiant services responsable for those sensors
and not for the AGGIR services. This layer reduces the problems attached with the
nature and differences of sensors, to help the system to evaluate eache activity
without considering the complexity of sensors or their configuration. Another
advantage to have this level is the reuse of the same ambient service by different
AGGIR service. The "Pr esence" service, For example, is used by "H y g i ene"
service and "Inter i or Di spl acement".

4.2.3 LAYER 3

The objective of this project is to get the dependency of an elder person to
specify the appropriate services, that means, we must share information between
services. The ontology is represented by classes, properties and values, by link-
ing two classes in different domains for exemple, the services like nursing and
allowance represent two different domains , but they can have the same elder
persons then we can share information between those services only by linking the
person’s class in nursing domain with the class of the same person in allowance
damain.Figure 4.2 C represent the process from the data provided by the ambient
services to the class of the dependency of the elder person.

This level will evaluate implicitly the dependency of the individual with the
use of the ontology to get the semantic for our data, axioms ; that can deduce
other information and help to get the dependency’s value of each activity. That
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Figure 4.5: The different level and data.

can be done by applying rules on the data from the level 2. At this level, we get
the AGGIR variable’s value and By applying the AGGIR algorithm, we will compute
the dependency value and get the elder person dependency’s class. by having
this information we will get the dependency profile and therefore to specify ser-
vices for him. That can be done by the use of the ontology. this one will share
knowledge between different services. In fact, ontology describes any domain by
classes, properties and values. if we want to share knowledge between diffrent
domains like nursing and allowance, we link two classes wich represent the same
class person by specifying the equivalence between those two.

The objective of this project is to get the dependency of an elder person to
specify the appropriate services, that means, we must share information between
services. Figure 4.2 C represent the process from the data provided by the ambient
services to the class of the dependency of the elder person.

4.3 MODELING OF CONTEXT INFORMATION

The context information describes our services in classes, properties and values.
We distingue two classes: "AGG I RSer vi ces" and "Ambi entSer vi ces". The first
class represents the AGGIR variables and has sub classes such us "Coher ence",
"H y g i ene". The second class represents the different ambient services used
to evaluate the AGGIR variable, it has sub classes like "UseW ater ", "Pr esence".
This distinction between those two classes "AGG I RSer vi ces" and "Ambi entSer vi ces"
is due to the information given by the different sub classes and the use of data
provide by those services. Take for example "H y g i ene" and "UseW ater ", those
two services represent two different classes the first one aims to evaluate the de-
pendancy for the hygiene activity. The properties for this class have values : A, B or
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C (The AGGIR modalities). Contrarily, The "UseW ater " tends to give information
that is used for the evaluation of the hygiene activity. Properties in this class have
digital values. The information given by the ambient services do not represent
the value of the dependency but the aggregation of data sensors. For example,
"UseW ater " tends to give us the total of the water consumption but not to give
us the dependency’s value of any activity.

Figure4.5 is screenshot represents our ontology with Protégé. we can notice
that screen is divided in four parts; two in the left side, and two in the rignt side.
The upper left part represents the different classes, down left, the representation
of different properties. the down rignt part represents the domain and the rang of
the property. Figur 4.6 represets a part of graph that describes the activity hygiene.
We can see that hygiene is composed by "TopH y g i ene" and "DownH y g i ene".
in fact, some AGGIR services are composed in more than AGGIR services.

To evaluate any activity of the elder person, we need to evaluate the four ad-
verbs: Totally T, Usually U, Correctly C and Spontaneously S. For example, if we
need to evaluate usually, we calculate the frequency of the activity and compare
it with a threshold (this one is given by us). In our ontology, the activities are
represented by classes in "AGG I RSer vi ce", those classes have properties such
us "i sUsual l y" which represents the adverb Usually. If we need to evaluate any
"AGG I RSer vi ce" we must give the properties such us "i sUsual l y" a value. To
evaluate "TopH y g i ene" for exemple, we need to give each property that rep-
resents the AGGIR adverb a value. In our system, the property "i sUsual l y" is
evaluate by using the frequency of presence in location sink. This frequency
is given by the "Ambi entSer vi ces" ; "Pr esence". We compare the frequency
given ( f g ) and the threshold (t f ). If the t f ≤ f g , then the Property "i sUsual l y"
will have the value C, Otherwise, it will have the value A. After the evaluation of
all the properties representing the different adverbs, we use SWRL rules to get
the value of "TopH y g i ene". This process will be applied to evaluate the other
"AGG I RSer vi ce".

Some "AGG I RSer vi ce" are not evaluated directly like "H y g i ene" because
they are composed by more than one "AGG I RSer vi ce". For example,In figure 4.6
we can see that "H y g i ene" is composed by "TopH y g i ene" and "DownH y g i ene".
To evaluate "H y g i ene", we must evaluate "TopH y g i ene" and "DownH y g i ene",
if the two last services have the same modality mod (mod ∈ {A,B ,C }), the hygiene
will have the modality mod , otherwise it will be the modality B .

4.4 CONTEXT REASONING

The ability of logical expressiveness given by the ontology will help us to define
the dependency of the person implicitly by using rules. The rule ( S ∧T ∧C ∧U )
which can be easily expressed by SWRL, can help the system to implicitly deduce
the dependency of any activity, only by the evaluation of all the adverbs. The
system implies the rule automatically and gives us a value (A, B or C). The ability
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Figure 4.6: The different level and data.

of logical expressiveness will give our system a logical reasoning and help it to
give the right information. Those are not the only objectives to use the rules.
Another use of them is to link two different domains. For example, if we need to
link information of person such us first and last name to another domain such
us allowance, we can write rule that link the class of person existing in the two
domain, by telling the system that those two classes are equivalent. The logic is a
powerful tool for reasoning, taking decision and to give other information that can
be used. Rules in ontology will be applied to properties, classes and the relation
between the properties.

5 IMPLEMENTATION

Our research aims to evaluate the dependency of an elder person. To achieve
this, we proposed architecture. Each level of this architecture use different tech-
nology. The challenge is to bring those technologies so that they work together.
The use of RDF and ontology will help us to fill this gap between the different levels
because we will work with the semantic of data not the data itself. For example,
when we extend our information in the "Ambi antSer vi ce", we do not use the
raw data but the RDF data. We used two projects for our work. The first project
will gather the data given by iCASA’s simulator. The second project will work with
Jena’s API and Protégé to get the RDF model and the extension OWL. We use SWRL
to evaluate the activities.

13



Figure 5.1: Screen shot representing a RDF graph.

FIRST PROJECT : iCASA simulator is based on iPOJO model, which developed
by using OSGi framework. It resembling an application server built for dynamic
loading and management of software components (called service bundles). These
bundles can be dynamically instantiated by the framework to implement of spe-
cific services. The components can be remotely installed, started, stopped, up-
dated, and uninstalled without requiring a reboot. The iPOJO is model natively
support all the dynamism of OSGi. With iCASA that based on iPOJO, we will have
all the benefit of OSGi and simplicity of iPOJO. For our project we used the iCASA
to gather data that represent the state changement of our sensors. The data are
stored in a file text, containing all the data that can be used by us in order to
evaluate the dependency.

SECOND PROJECT : The second project has different objectives. The first objective
is to preprocess the data given by the firs project. We use for this a text parser.
The second objective is to create the model RDF, that represents our data, for this
we used the Jena’s API [13]. Jena is API in the Java programming language, for
the creation and the manipulation of RDF graph. It has a query engine ARQ that
supports the SPARQL, RDF Query language. Figure 5.1is a screen shot represents
our RDF graph; this graph is validated using the RDF validator. Jena also allows
a range of inference reasoners to be plugged in it. By using this reasoner, the
ontology information, the axioms and rules associated with the reasoner we will
be able to get additional facts for the instance data and class description.

In our scenario presented in the previous section, we aim to evaluate the hy-
giene dependency of the person. We will present next how our system reacts
to evaluate this activity. First, we create a bundle in iCASA that detect the state
changement of "presence sensors" and "faucet sensors". we filter our data to
work only with the sensors in "shower" loaction. Now we have the data presenting
the presence in the "shower" location and the use of the faucet in this location.
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Two classes are created to get the information of those two sensors. Each class
implements a listener to detect the change regarding the state of any properties.
The information will be gathering in file that has the same name of the type of
sensor. For example, the "presence sensor" data will be gathered in the file "sen-
sorpresence". at this stage we used the first project. Then we used the second
project to get the RDF model of our data. like we monsionned before, the second
project has two objectives ; the preprocessing, which remove the duplicated data
and the construction of the XML/RDF model for the data of sensors.

Up to now, we have only represented the data given by our sensors, but the goal
of our study is to evaluate the dependency of the person using this information.
to do this we extend our model to get the "Ambi antSer vi ces" and their value.
For that we use SPARQL to get our information. A simple request will help us to
get the information that we need. For example, to get the frequency of presence in
location shower, we can write a request 1.1 using SPARQL and specifying only that
the sensor has type "sensor _pr esence". then we specify that "sensedPr esence"
= "tr ue" and the "Locati on" = "shower ". The system will search for the sensors
that satisfy our request.

sel ect ?zwher e
{?x < sad : hasV alue >?z.
?x < r d f : t y pe >< sensor : sensor _pr esence > .
?z < sad : Locati on >?w. Request (1.1)
?z < sad : pr esenceSensor.sensedPr esence >?a
f i l ter (?w = "Locati on" &&?a = "tr ue").}

Now, we calculate the line’s number of response that satisfies our request to
get the frequency of presence. With this information, we can extend our graph
by adding this information to our "Ambi antSer vi ces"; "Pr esence". At this step
we are in the level 2 of our architecture. We need now to get our modalities for
our "AGG I RSer vi ces". We use SPARQL again to get the information about the
frequency and the threshold of presence. this request in SPARQL aims to give us
the threshold of Pr esence.

sel ect?zwher e
{< sad : Pr esence >< sad : i sDependi ng >?x.
?x < sad : ther shol d"+ ser vi ce Ambi ant +" >?z.}

With this two informations, we can evaluate the property of "i sUsual y" by
given it one of the modalities (A,B or C). After the evaluation of all the adverbs, we
apply the this SWRL rule to evaluate our "TopH y g i ene" service:

TopH y g i ene(?x), i sCor r ectel y(?x, ?val ), i sComplet l y(?x, ?val ),
i sSpont anoesl y(?x, ?val ), i sUsual l y(?x, ?val )−> hasV alue AGG I R(?x, ?val )
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After the evaluation of "TopH y g i ene" and "DownH y g i ene" services, we can
evaluate "H y g i ene" by using this rule :

H y g i ene(?x), i sComposed(?x, ?y), i sCompsed(?x, ?z),hasV alue AGG I R(?y, ?val ),
hasV alue AGG I R(?z, ?val )−> hasV alue AGG I R(?x, ?val )

By the evaluation of all the services, we can apply the AGGIR algorithm to get the
dependency of the person. By knowing his dependency, we can define his profile
and we specify his need in assistance or not. If the person needs assistance, we
can share this information with the responsible of assistance service, by specifying
the equivalence between two classes of the same person

6 CONCLUSION AND PERSPECTIVE

In this work, we evaluate the dependency of elder person by using the data
provided from iCASA simulator. Those data are raw and the sensors are hetero-
geneous, that is why we propose to give data a semantic by representing them
in RDF. This representation brings more information about the data and sensors.
The use of RDF will facilitate the extension to the ontology; this one will give us
the ability to use SWRL to get more information explicitly. To achieve our goal; the
evaluation of the elder person, we propose architecture with 3 layers, each layer
has his own objective. The first layer aims to get the raw data and to represent
them in RDF form. The second layer uses the aggregation of the data from the
first level to give us other information that will be used in the third layer. The third
layer, which is the AGGIR services is used to represent the AGGIR variable, those
variable are evaluated by 4 adverbs that give us one of the modality A, B or C. By
getting the modalities for each variable, we compute the dependency’s value of
the elder person with the AGGIR algorithm to get his class.

Having architecture with 3 layers improves the evaluation of the elder person’s
dependency, the second layer, which represents the ambient services, has more
than one roles, the first role is to represent the aggregation of data and to give
them semantic by representing them in RDF form, the second role is to separate
the sensor’s complexity from the dependency’s evaluation, with this separation
we will be able to modify any sensor or it is configuration without the need of
changing all the system.

This work need more research and tests to evaluate the dependency efficiently.
We have proposed architecture and used the ontology to help us to get more infor-
mation. Using the SWRL adds to our system a logical power. But Protégé limits
this power, indeed some rules are not expressed by SWRL, this problem is related
with limit of the predicate logic that cannot express the fuzzy expressions, possi-
bility, necessity and temporal logic. Other limits of ontology must be discussed is
confidential level, the evaluation of the dependency of the elder person does not
concern all the domains and the information is confidential because it concerns
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the personâĂŹs life. Those problems must be considered in the future to get a
powerful system, which can evaluate the dependency and share the information
in confidential way.
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