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I. I NTRODUCTION

Wireless sensor networks (WSN) consist of
a large number of potential heterogeneous sen-
sor nodes, interconnected by means of op-
timized wireless communication links. Of-
tentimes, these networks use a hierarchical
approach with a dedicated sink node which
serves as an interconnection between the re-
source constrained remote wireless sensor net-
work and the more powerfull back-end appli-
cations. To enable intelligent monitoring and
data management in such an environment, we
have developed a fully distributed ontology-
based aggregation framework. This frame-
work has been deployed and evaluated on the
WiLab.t wireless sensor and mesh network
testbed. However, because of the adoption of
a generic ontology approach, the framework
could be used on other real life WSNs as well.
Apart from offering different kinds of informa-
tion, the ontology-based approach also allows
classification and inference to be performed on
the gathered data. As such, only important
conclusions are exposed to the back-end ap-
plication. Additionally, extra precautions have
been taken to minimize the network usage be-
tween the remote sink node and the back-end
services.

II. A RCHITECTURE

Our general ontology-based monitoring ap-
proach has already been thoroughly evaluated
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in a back-end heavy-duty environment [1], [2].
However, because of the constrained environ-
ments taken into account in this scenario, we
have had to define a number of additional mod-
ules and enhance certain mechanisms, in or-
der to facilitate the deployment of the plat-
form. We have developed specific compo-
nents to enable data aggregation on the sen-
sor nodes, and enable description logics (DL)
reasoning on the sink nodes. Additionaly, the
scheduling component has been extended with
algorithms to minimize the network usage be-
tween the back-end services and the remote
sink node. For this, it uses self-learning mech-
anisms, i.e. depending on the previous ex-
ecutions of given DL-reasoning tasks, it will
deploy the approach optimizing network con-
sumption.

ACKNOWLEDGMENTS

Stijn Verstichel would like to thank the
IWT (Institute for the Promotion of Innovation
through Science and Technology in Flanders)
for financial support through his Ph.D. grant.

REFERENCES

[1] Stijn Verstichel, Femke Ongenae, Bruno Volck-
aert, Filip De Turck, Bart Dhoedt, Tom Dhaene,
Piet Demeester,An autonomous service-platform
to support distributed ontology-based context-
aware agents Special Issue of Expert Systems:
The Journal of Knowledge Engineering on Engi-
neering Semantic Agent Systems, Accepted for
publication (2009).

[2] Stijn Verstichel, Distributed reasoning for
content-aware services UGent-FirW Doctor-
aatssymposium, 9e, Universiteit Gent. Faculteit
Ingenieurswetenschappen, 2008.


