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Abstract— In this paper, we describe a clinical laboratory
scenario, where the next generation Ambient Intelligent (Aml)
medical devices semantically coordinate with each other not only
for the diagnosis of Pheochromocytoma and/or Neuroblastoma
tumors, but also the forwarding of a higher level of interpreted
results to a remote health information system, using a 3G mobile
device as a gateway, to assist a health professional for meticulous
diagnosis. These AmI medical devices are enriched with our SOA
based middleware infrastructure, named Semantic Medical
Devices Space, which supports ontology based semantic discovery
of desired medical devices, and provides Semantic Web Service
based interface for exchanging the measurement results.
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L. INTRODUCTION & BACKGROUND

The pivotal role of Semantic Web and Web Services has
been recognized for leveraging the legacy patient’s healthcare
information to machine interpretable, processable, and
offerable as services, i.e. in ARTEMIS project [1]. Similar
efforts, i.e. in SAPHIRE project [2] have been made to
integrate the wireless medical sensor data with Hospital
Information System (HIS) using a semantic interoperability
platform for intelligent healthcare monitoring. The key problem
with state-of-the-art medical devices is the use of vendor
specific (proprietary) protocols to communicate with HISs
and/or Laboratory Information Systems (LISs), which obstructs
their communication with other medical devices, even though
provided by the same vendor, when required in some scenarios.
On the other hand, the SDOs (Standards Developing
Organizations), i.e. IEEE, NIST, ISO, ASTM, have made
various efforts for standardizing the medical device
communication protocols, i.e. ISO/IEEE 11073 [3], but the
medical device industry is still hesitant in adopting these
communication standards, mainly for business reasons.

We have developed a SOA based middleware infrastructure
using Semantic Web and Semantic Web Service (SWS)
technologies, named Semantic Medical Devices Space (SMDS)
[4], which enables the next generation Ambient Intelligent
(Aml) medical devices to semantically discover the desired
medical device(s), based on their physical and/or functional
characteristics and use their service(s) for exchanging the
measurement results and providing a higher level of
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interpretation of these results to realize the advanced health
care scenarios, few of them are presented in [5][6][7][8].
SMDS is enriched with our own developed semantic discovery
protocol and an integrated micro OWL Description Logic (DL)
reasoning system to support semantic discovery, knowledge
querying & consistency checking and inference capabilities on
each AmI medical device. We define the AmI medical devices
as the next generation medical devices which have:

e the ability to semantically discover and match the desired
medical devices in a pure (un)structured Peer-to-Peer
(P2P) network, based on their physical and/or functional
characteristics. The physical characteristics  (i.e.
device/sensor vendor, device/sensor group/type etc.) are
exhibited using a device ontology, while the functional
characteristics (i.e. semantic web service methods,
description etc.) are exhibited through service and
domain/application ontologies.

o the ability to offer and use the semantic web services in the
environment to help in achieving the plug & play
interoperability.

e an integrated knowledge base, reasoning and querying
system, which makes them autonomous.

Pheochromocytoma [9] is a rare tumor of the adrenal gland
that causes too much release of hormones (epinephrine and
norepinephrine) that regulate heart rate and blood pressure,
while Neuroblastoma [10] is a common extracranial solid
tumor in infancy, which develops from the nerve tissues. Both
of these tumors, besides analyzing the blood samples, can be
diagnosed by analyzing the levels of urinary catecholamines. In
our laboratory scenario, a blood analyzer processes a particular
patient’s blood sample and waits to retrieve the urinary
catecholamines of that patient from the urine analyzer, and then
processes both of these results together to provide a higher
level of interpretation about the disease status to the health
professional.

In this paper, we have used the term semantic coordination
instead of semantic interoperability, because the latter involves
the composition and planning phases of semantic web services,
which are not required/implemented yet for the resource
constrained medical devices in our scenarios. The rest of the
paper is organized as follows: Section 2 gives a brief
description of semantic discovery process and how the


















