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Executive Summary

The fourth Quarterly Managerial Report describesdttivities and the objectives
reached by Heartfaid Consortium during the periedéinber 1 2006- January 31
2007.

In short the following WPs have been involved ia tork:

*  WPO: Management

+ WP2: Biomedical Data Identification and Collection

* WP3: Middleware, Interoperability and Integration

*  WP4: Knowledge, Representation, Discovery and Mamat
» WP5: Data processing and Decision support devices

* WP6: End-User application and Services

* WP8: Dissemination and Exploitation

At the end of the description of each WP, the dbjes for the following quarter
have been set and can be summarised as follows:

* WPO: Final tuning and consolidation of the overalinagement activities
of the consortium. Better definition of the cooration procedures of the
consortium technical activities. Further improvemef the internal
communication infrastructure.

« WP2: The specifications of the data acquisition amansmission
infrastructure have been defined. The set of sensdnich will be
integrated into HEARTFAID is close to its final dgfion. The first stage
of integration of some medical devices into the HEAAID platform has
started and some mock-ups have already been dexklop

« WP3: The functional specifications of the middiesvand the clinical
standards available on the market have been eedlaafainst the need of
the HEARTFAID project and the goals to be achiewliminary design
models have been proposed for the future developnan the
HEARTFAID Middleware.

« WP4: Ontological definition of the Case report fomthe Protégé Frames
form. Testing the available data transformation aata cleansing
methodology on the historical data. Experimentdhwibntrast set mining
and descriptive induction methods for insightfutadanalysis in the brain
stroke domain. HF ontology set on-line on
http://lis.irb.hr/heartfaid/ontology/ and prepaiadhe OWL form.

« WRP5: The functional specifications of data proasgsand decision
support services have been defined.

« WP6: The analysis of the requirements for the gitesif the end-user
services interaction functionalities and the knalgle discovery system
for web-based data extraction and analysis has begted just in this
quarter.
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« WP8: several dissemination activities have beemniezhrout: internal
dissemination, submission and publication of sdientpapers to
conferences and scientific journals, interactionsth whealth care
professional associations.
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Consortium Management: WPO

WORK PACKAGE: 0

TITLE: MANAGEMENT

START DATE: MONTH 1

WORK PACKAGE LEADER:UNICAL

PARTNERS INVOLVED:UNICZ, UNIMIB , VMWS ,FORTHNET, BNAPSIS , CNR,RBI

STATUS OF DELIVERABLES DUE IN THIS PERIOD

DATE
DUE

COMMENTS

DELIVERABLE

NO

1% Periodic Report on the Distribution of the
Community contribution among contractors

D12

31/01/07| The deliverable has been
completed by UNICAL

according to financial records

1st Periodic Report (activity and

management)

D13

31/01/07| The deliverable has been
completed following the
structure of the guidelines
thanks to the contribution of

each partner

4th Quarterly Managerial Report

D17

31/01/07 Thiéevdeable has been
completed following the
template already established

with WP leaders contribution
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STATUS OF MILESTONES DUE IN THIS PERIOD

Milestone

TITLE

COMMENTS

M.S.0.1

' Periodic Report

The milestone ,including repatiaspects and
review issues, has been achieved and evaluated
with the active interaction of all members.

Deliverable D13 of this periodic report defineslan
reports all details and aspects .

FORECAST STATUS OF DELIVERABLES DUE IN THE NEXT 3ONTHS

DATE COMMENTS
DUE
DELIVERABLE N°
5™ Quarterly Managerial D18 30/04/07 | The deliverable will be organised by

Report

UNICAL, completed and reviewed with th
contribution of all WP leaders and partner
with regards to Consortium activities from
February 1'to April 30" 2007

[72)

MEETINGS OF THE PERIOD AND FORECASTED WPO0O- MB & SBAMEETINGS

ACTIVITY Attendants DATE/PLACE
MB & STAB Hosting:SYNAP/CNR Pisa 7/10 November 2006
Meeting Attendants MB &STAB

IST Coordinators
Day on Project

UNICAL

Brussels, 28 November 2006

Management
WP 0 Meeting UNICAL/CNR/ Pisa, 23 January 2007
SYNAPSIS
WP 0 Meeting UNICAL/FORTHNET Brussels 12 Februafp7
WP 0 Meeting UNICAL/UNIMIB/AUXOL Milan 19 Februarg007
MB & STAB Hosting:UNIMIB/AUXOL Milan 20/21 February 2007
Meeting Attendants MB & STAB

Revision Meeting

Coordinator:UNICAL

Attendants:Representatives of MB

Brussels 27/28 March 2007
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Description of the activities

During this quarter ¢LNovember 2006-31January 2007) the management of the
Consortium has focused on the following tasks:

T 0.1 Overall management of the Consortium
T 0.3: Management of contractual, legal, financialand administrative
procedure of the consortium

* Preparation for the reporting period in terms @qpical aspects, collection
of contribution, financial information for the®'lperiodic management
report, filtering  information between the Consart and the
Commission

* Project meetings and internal WP0O meetings: A fadace interaction has
been essential for the management during thigeram order to clarify
key issues and collect suggestions and feedbaoks dil partnersa joint
coordination with hosting partners for MB & STABeetings has also
been established

* Continuous interaction and communication with tlea&brtium

* Overall management of Deliverables of all WPs, exilbn of all related
material with the contribution of all WPs and oé thntire Consortium

* IST Coordinators day on project management

* Procedure of amendment clause 9.2 to remove theekar the contractor
Synapsis; the foreseen procedure has been cawutellyahe coordinator
with the signed agreement of all Consortium andramx by the
Commission

T 0.2: Co-ordination of the Consortium technical ativities

The coordination of the scientific and technicakiaites has been further
consolidated, by the definition and tuning of theqgedures for the effective
collaboration among the several partners involvetimweach WP.
In particular, each WP Leader is responsible to:

« plan and organise the overall internal work;

» coordinate the contribution from the relevant parsn

« define the roadmap for the development of the dedibles;

e collect feedbacks from the WP group as far as @ugrtReports are

concerned.

Finally, each partner will be responsible for ather direct issues with the
coordination unit within the deadlines.

T 0.4: Internal Communication infrastructure
The internal communication infrastructure has besalized by the services and

functionalities provided by the Internal side o€ fRroject Web Site.
Further support has been realized by audio conterservices.
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Forecasted activities

During next three months management activities wwithinly focus on the
coordination of the different issues related to fin& periodic report and to the
management aspects of future Consortium Meetings.

Frequent communication with the Consortium andGbenmission if necessary is
foreseen at this stage of the Project through dimeetings and update
information.

The cooperative support and contribution of the sootium will represent the
“heart” of WP 0.
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Ongoing workpackages progress: WP2

WORK PACKAGE: 2

TITLE: BIOMEDICAL DATA IDENTIFICATION AND COLLECTIO

N

START DATE: MONTH 3

WORK PACKAGE LEADER: VMWS

PARTNERS INVOLVED: UNICAL, UNICZ, UNIMIB, JUMC , FRRTHNET, SYNAP, AUXOL

STATUS OF TASKS DUE IN THIS PERIOD

TASK TITLE

COMMENTS

T 2.2 | Design and Development of the Dat
Acquisition and Transmission

Infrastructure

transmission infrastructure have been defi
and they are reported into D14, which will
submitted at the end of this reporting peri
The set of sensors which will be integrated i
HEARTFAID is close to its final definitior
Furthermore, the first stage of integration
some medical devices into the HEARTFA

already been developed

STATUS OF MILESTONES DUE IN THIS PERIOD

COMMENTS

M.S.2.1 | Functional Specifications of
the Data acquisition and

transmission infrastructure

The functional specifications of the data acquisiti
and transmission infrastructure have been defimed
they are reported into deliverable D14, which 'l
submitted at the end of this reporting period.

STATUS OF DELIVERABLES DUE IN THIS PERIOD

DATE

COMMENTS

DELIVERABLE N°

Specifications of Data acquisition D 14
and transmission infrastructure

31/01/07

Deliverable D14 describes

infrastructure which will be responsib
to gather biomedical data from sens
in all the relevant
environments and transmit these data

the HEARTFAID platform. D14

ig

submitted at the end of this reporti
period.

FORECAST STATUS

OF TASKS DUE IN THE NEXT 3 MONTHS

TASK N°

COMMENTS

Design and Development{ T 2.2
of the Data Acquisition and
Transmission Infrastructurg

In the next 3 months it is expected that
transmission infrastructure, will continy
with the development of the various modu

will start being performed in order to veri
the desired operation of the modules.

Yy
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aThe specifications of the data acquisition and
ned
be
nd.
hto

of
D
platform has started and some mock-ups have

he
requirements and specifications of the

DI's
healthcare
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the
partners, based on the definition of the
specifications of the data acquisition and
e
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of the infrastructure, and standalone tests
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Description of the activities

In the current reporting period, the activities \WP2 are related to Task 2.2,
Design and Development of the Data Acquisition @rehsmission infrastructure.
These activities were carried out by VMWS, FORTHN&Td SYNAP. In the
following paragraphs, a more detailed descriptibthese activities is given:

a) Definition of the specifications of the data acquiton and
transmission infrastructure

This activity was carried out jointly by VMWS, FORINET and SYNAP,
aiming to define the requirements and specificatioh the data acquisition
and transmission infrastructure. The results of #wtivity are reported into
deliverable D14, which will be submitted at the efdhis reporting period. In
D14, the partners identified three major healthcamgironments (hospital,
home and outdoors) and based on these environiiengpecifications of the
data acquisition infrastructure were defined, whiomprise amongst others,
specifications for
* Medical devices
* Communication technologies
« Data acquisition devices (operating systems progriag
environments APIs and applications)
» Data manipulation and enhancement (available ARjsfer XML
creation)
 Data transmission technologies (over e.g. fixed roobile
networks)
» Data storage

b) Definition of the set of sensors to be integratechio HEARTFAID

This activity was started by VMWS and FORTHNET dgrithe previous
reporting period and is currently close to its eAd. initial filtering of the
suggested sensors took place in the last STAB nedield in Pisa. After this
meeting, and in order to define in more detail¢haracteristics of the medical
devices, some electronic questionnaires were aedteg VMWS and
distributed to the medical partners. In those doestires, the medical
partners were asked to give more details relevanteach device’s
characteristics (e.g. the healthcare environmentusd#, the connectivity
features, the communication protocols, the produtzdd formats etc, possible
standards etc).

The compilation of the medical partners’ responsesurrently close to its
completion.

c) Development of modules for data acquisition (VMWSFORTHNET)

Based on the generalised software modules, whick developed and tested
during the previous reporting period, some spedatittware modules related
to the communication with specific medical deviegsre developed and are
currently in the test phase. More specifically, VI8Was developed software
modules for communication over Bluetooth with thendh Pulse Oximeter as
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well as the FRWD Heartstrap. Both of these modulese
developed in J2ME and their operation was tested dwiokia 6630 smart

phone.

d) Development of modules for data transmission

During the previous reporting period the softwaredumles and interfaces
related to data transmission were almost definetitasted. For this reason,
during the current reporting period this activitywolves mainly some fine
tunning of these modules.

e) Development of EHR (SYNAP)

As already reported in the previous quarterly, ipriglary studies have been
started aimed at extending an existing general ga&rEPR developed by
Synapsis towards the following two objectives:

— Adapt the existing EPR to the needs of the cardiowiar experts in
order to become the reference HEARTFAID Electrdtatient Record,;

— Integrate the new HF-EPR with the platform of seegi this way it will
possible for the medical experts to select fromdata acquired by the
remote sensor networks, the relevant informatiomt thwill be
automatically stored into the EPR itself.

These studies have been carried on during the tregomeriod, in
collaboration with the clinical partners. In paui@r, the preliminary results
have been presented at the General Assembly Meéighd) in Pisa on
November 2006 and the next steps towards the tefinof a HF-EPR have
been established.

After a deep analysis performed with the clinicaftpers on the requirements
and the functional specifications that the HF-EPRBusd provide, and in line
with the mid-term industrial strategies of Synapsisted with the innovation
of both products and production processes, a pathdefined that will lead to
the confluence of the existing EPR with an integplatool (at the moment
under study by Synapsis) designed to interactialg dynamically create
Patient Records compliant with a set of specifiocati defined by the
clinicians.

The introduction of this tool and the integrationthwthe existing EPR
solution, will be strategic for the successive agien of the HF-EPR towards
the HEARTFAID Electronic Health Record, whose maoal will be to
reconstruct the entire clinical history of a patjestarting from his first contact
with a healthcare structure up to today, and inolgicall the information
acquired at each contact with any health structiuméng his entire life and
possibly stored in EPRs.

A first mock-up of the EPR was made available ® Ithlian clinical partners

and a process of internationalisation of the abélaolution was started. This
process will lead to the realisation of an advangextotype of the HF-EPR
which will be used also at international level toqaire data for the

HEARTFAID repository.
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Ongoing workpackages progress: WP3
WORK PACKAGE: 3
TITLE: MIDDLEWARE,INTEROPERABILITY AND INTEGRATION
START DATE: MONTH 2
WORK PACKAGE LEADER: SYNAPSIS
PARTNERS INVOLVED: VMWS, FORTHNET, CNR, FORTH

STATUS OF TASKS DUE IN THIS PERIOD
TASK TITLE COMMENTS
T3.1 Middleware requirements and The activities of this Task, stated at M2, were

functional specifications concluded at the end of month M10, in line with

the Gantt of the Project. The requirements and
functional specification identified represent an
important input to the activities of the connect
Task T3.3.

Meeting with CNR both in Pisa and Livorno
supported the identification of critical aspects
concerning the distribution of source data, whjch
might arise during the subsequent stages of the
project activities. These aspects have been
discussed in details during the General
Assembly Meeting held in Pisa during month
M10 (7"-10" November 2006). The
requirements and the functional specification
identified, were accurately analysed and
presented in Deliverable D11.

1%
o

T3.2 Identification of the clinical The activities of this task started at month M8
standards for representation and | and ended at month M12, as expected from the
communication of data Gantt of the Project. An accurate analysis of the

available standards was performed and the
results are presented in Deliverable D11.

T 3.3.1 | Early mock up prototype The subtask 3.3.1 has been started at month M6,
implementation inline with the Gantt of the Project.
Early results are expected to be achieved in the
forthcoming period.

T34 Interoperability Middleware Task T3.4 startgdnonth M8, as expected
from the Gantt of the Project. The activities of
this task and the results expected have been
discussed during the Assembly Meeting held |n
Pisa. Early results have been presented to the
Consortium and a very early mock-up of the
middleware was shown. Further results are
expected during the forthcoming period.

STATUS OF DELIVERABLES DUE IN THIS PERIOD

DATE COMMENTS
DELIVERABLE N°
Functional Specifications of the | D 11 | 30/11/07 The deliverable was delivered with a
Middleware slight delay with respect to the foreseen
deadline (22 January instead of 15
January)
STATUS OF MILESTONES DUE IN THIS PERIOD
COMMENTS

Milestone| Title

M.S.3.1 Functional specifications of The functional specifications of the middleware #mel

the Middleware and clinical standards available on the market haveabee
identification of the clinical | examined against the need of the HEARTFAID project
standards and the goals to be achieved. Moreover, preliminary

design models have been proposed for the future
development of the HEARTFAID Middleware.

9
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Description of the activities

During the reporting period, according to the TecAhAnnex of the project,
Tasks T3.1 and T3.2 have ended, respectively, aitmoM10 and M12. The
activities of tasks T3.3.1 and T3.4, started at thndi6 and M8 respectively,
continued during this quarterly.

The main results achieved during the reportinggoedoncern the definition of
the functional specifications and the requiremearitthe middleware, as well as
the analysis of the available standards for dgieesentation and communication.
This activity was carried out in a strong coopemnatbetween SYNAPSIS, VMW,
CNR, FORTHNET and FORTH, and the preliminary resutbtained were
discussed and consolidated during the General Aslgemeld in Pisa on 10"
November 2006.

The progress of the work carried out during theortpg period is described in
more details in the following paragraphs.

T3.1: Middleware requirements and functional specitcations

In accordance with the goals of Task T3.1, thevd@s of identifying and
formalising the requirements of the core system thearantees the interaction
and interoperability among the software modulethefentire platform have been
finalised.

The document on the user scenarios was furthenaateand refined and it has
been considered the reference document for theifidation of the functional
specifications of the platform of services.

During regular meetings with CNR held in Pisa, sam#gcal points concerning
location, safety and accessibility to data repogitepositories have been further
examined and shared with the other technical pertoiethe work-package. These
aspects, which might become critical during thessglient phases of the project
lifetime, and the proposed solutions, have beemneshand discussed among the
other partners of the Consortium, both technical mredical, during the General
Assembly Meeting held in Pisa.

The critical aspects discussed during the Genesslefbly Meeting and the
conclusion derived have been formalised in the \2edible D11 — “Functional
Specifications of the middleware” that was delicergith a slight delay with
respect to the foreseen deadline"{Z&nuary instead of Sanuary, 2007).

T3.2: Identification of the clinical standards for representation and
communication of data

This task was started according to the schedul8epiember 1, 2006 and ended
on January 2007 producing together with T3.1 thiestone MS3.1 “Functional
specification of the middleware and identificatmirthe clinical standards”.

During the reporting period, the study of the staftéhe art of the most common
standards for clinical data encoding and commuiticatvas completed. The
standards identified as the most adequate for thipoge of the HEARTFAID
project have been described in details in Delivierabll. In particular, the
approaches proposed by the IHE (Integrating thdthizme Enterprise) initiatives
and the HL7 (Health Level 7) organisation have $&lected as suitable reference
standards for the objectives of HEARTFAID.

10
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T3.3: Integration Middleware
T3.3.1: Early mock up prototype implementation

This Task, started at month M6, has the goal tdgdeand develop a Data
Management System that is responsible to guardméei@llowing features:

« all the data flowing within the entire platform mpliant with the
standards identified in Task 3.2

* management of the heterogeneous repository allothi@grganization of
raw data, laboratory data, structured informatiéRR, data entry services,
and so on), multimedia/other data (reports, imagksgsound signals, and
SO on).

During the studies carried out so far, the follogvitechnologies have been
adopted for the development of the Integration N&dare (for the description of
these technologies please refer to tH&Barterly report):

» Service Oriented Architectures (SOA).

* Enterprise Service Bus (ESB).

e Open Geospatial Consortium specifications as rabéereinformation
model for data modelling: the Sensor Mark-up LamguéSensorML) to
model and encode the Remote Data Acquisition (RB&jvorks, and the
Observation & Measurements specifications to endbeeobservations
produced by RDA, both using the XML standard larggua

These technologies have been implemented for thaitde of a preliminary
demonstrator able to integrate both real and sitedlaata acquired from two
remote data acquisition networks located at VMW8 @NR sites respectively.
The demonstrator was presented at the General Adgdteeting held in Pisa on
November 2006.

T3.4: Interoperability Middleware

The Interoperability Middleware will be responsildé guaranteeing a seamless
integration among the end-user services of the HEBARD Platform. The
activities of this task, started at month M8, haween continued during the
reporting period.

The functional specifications and the requirements the Interoperability
Middleware have been defined in accordance with dbeument on the user
scenarios that was validated by the medical pastdering this quarterly. The
specifications and the requirements have been fbrrdascribed in Deliverable
D11 that will be considered as the reference dootirfoe the next phases of this
task.

11
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Ongoing workpackages progress: WP4

WORK PACKAGE: 4

TITLE: KNOWLEDGE, REPRESENTATION, DISCOVERY AND MAN AGEMENT

START DATE: Month 8

WORK PACKAGE LEADER: RBI

PARTNERS INVOLVED: UNICAL, SYNAP, CNR, FORTH

STATUS OF TASKS DUE IN THIS PERIOD

TASK TITLE COMMENTS
T 4.1 | Design and development of|aSearch for historical and publicly available dagtated to
suitable data warehouse for| HF. Experiments with available brain stroke data.
knowledge discovery Ontological definition of the Case report form et
Protégé Frames form.
T 4.2 | Data understanding and Testing the available data transformation and data
preparation cleansing methodology on the historical data.
Experiments with contrast set mining and descriptiv
induction methods for insightful data analysishe brain
stroke domain.
T 4.4 | Ontologies and medical HF ontology set on-line on
knowledge representation in| http://lis.irb.hr/heartfaid/ontology/ and prepaiadhe
the domain OWL form. Experiments with JESS based reasoning
directly connected with an experimental database an
experiments with the rule part of the knowledgeehias
the SWRL form. Prepared two publications related t
ontologies and their application.
FORECAST STATUS OF TASKS DUE IN THE NEXT 3 MONTHS
TASK N° COMMENTS

Design and development of T 4.1

a suitable data warehouse
for knowledge discovery

Search for available public domain softwanedata
warehousing. Experiments with available historitatia
and their transformation into form appropriate for
knowledge discovery. Detection of relevant data
warehouse tasks from the Case report form and D5.

Data understanding and T 4.2 | Application and verification of noise detectialgorithms

preparation on historical data. Experiments with data prepanaand
data understanding on the datasets from UNICZ.

Implementation of T 4.3 | Application and development of the coexistiactor

knowledge discovery in detection methodology for data understanding,

database process modelling, and decision support. Experiments with
contrast sets methodology. Experiments with Kernel
based Support Vector Machine algorithms will teted
on the datasets from UNICZ.

Ontologies and medical T 4.4 | Experimental integration of ontologies andisien

knowledge representation
in the domain

support system. Presentation of procedural HFaelat
medical knowledge in the form of medical plans.dytu
of existing systems for medical guideline preseotat
Rules representation formats and a list of opencgou
technologies will be evaluated.

Description of the activities

The work on WP4 already includes tasks T4.1, Tdri2l T4.4 in parallel. In the
next 3 months the work on T4.3 will start as well.

12
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T4.1. — Design and development of a suitable dataavehouse for

knowledge discovery

The work concentrated around two main tasks: alchef@r available historical
and publicly available data and experiments witknthand b) study of the
platform requirements in respect to data warehgusioluding development of a
formal representation of the data that will be lde as input.

In respect to the first part of the task we haventdied two data historical
datasets, both coming form University of Catanzdroe first is with 126 HF
patients described by 30 attributes in which iteievant to find models for those
having some event. The second is with 175 pati@essribed with many relevant
attributes including genetic polymorphismis.seems relevant the detection of
relations among genetic data and ecocardiographic measurement results. Both
datasets will be extensively studied in the nextigoe including their
transformation into appropriate knowledge discovéagks. In the meantime
experiments have been made with available histodiata related to brain stroke.
For them the complete data preparation processbleas implemented and
currently available methodology tested.

In respect to the second part of the task ontobbgepresentation of the data has
been prepared that will present an input for dagaelwousing. The ontology has
been used to build an experimental database thiabevuseful for experiments,
both in respect of data warehousing and decisi@pat. In the next period the
task will concentrate on deliverable D5 and on deénition of relevant data
warehouse task trying to identify and experimeimthwpublicly available data
warehouse software.

T4.2 — Data understanding and preparation

Historical data describing 300 brain stroke pasesdch with 26 attributes to test
existing data preparation methodology have beed.U3ata preparation started
by detection of potentially noisy examples and wablowed by different
descriptive induction experiments aimed at humadetstanding of underlying
relations. Novel contrast set mining methodologgdahon subgroup discovery
has been tested. The approach was compared withktown STUCCO
algorithm. Comparative set of synonyms between naarning, subgroup
discovery, and contrast set mining has been eshaali Significant effort has
been devoted to the visualization of the result steould be very useful for
human understanding. Some of the most intereséisglts have been prepared for
a paper accepted for the PAKDD 2007 conference arather submitted to
AIME 2007. In the next period the implementationtioé same methodology on
the data that will be prepared from databases abdstbrical HF patients
collected at UNICZ is planned.

T4.4 — Ontologies and medical knowledge representah in the domain

The HF ontology has been continuously upgraded. latest version has been
transformed into the html form and set on-line ba lbcal HEARTFAID server
(http://lis.irb.hr/heartfaid/ontologyfor inspection and comments by other project
members. The advantages of dividing it into sevetdd-ontologies (SO) have
been analysed in order to improve the performaaoédsto reduce the complexity
of the management. Main SO would represent the rapplication scenarios:
diagnosis, prognosis, therapy and early detectamomhpensation.
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Different levels, from general to specific conceptsuld improve the

quality of the ontology. A further improvement wdle the introduction of typed
information in order to improve rules and to fostacertainty reasoning.

Also, the ontology has been transformed into theLOWdfm in order to enable

experiments on connecting the ontology with the $\Wi6tm of rules and Pellet

reasoner. Much more flexible seem JESS type rulesJESS reasoner is a
commercial product. JESS has been connected d¢iraéth an experimental

database simulating the platform environment inepr test this option. Most
significant results in respect to ontology conginrc and ontology based
reasoning were prepared as two scientific papeve baen submitted to a local
Croatian information technology conferences.
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In the next period WP4 plans experimental integratof ontologies and a
decision support system by transformation of retevdatabase data into
ontological factual knowledge. In parallel we wily to define the semi-formal
form of plans for presentation of operational knedge. This form could then
serve to present operational HF knowledge that bélltransformed into a form
appropriate for the platform decision making. Thedg of existing systems for
medical guideline presentation will be continued psssible knowledge
representation forms.

14
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Ongoing workpackages progress: WP5

WORK PACKAGE: 5

TITLE: DATA PROCESSING AND DECISION SUPPORT DEVICES

START DATE: MONTH 5

WORK PACKAGE LEADER: CNR

PARTNERS INVOLVED: UNICAL,UNICZ, SYNAPSIS,FORTH, RB

STATUS OF TASKS DUE IN THIS PERIOD

TASK TITLE COMMENTS
T 5.1 | Identification of representation Preparation of the deliverable D15.
features for signals and imagesCritical analysis of the characteristics of theides
processing useful for data acquisition.
Improvement of the analysis of the representation
features for the signals and images.
T 5.3 | Requirements and functional | Comprehensive definition of the HF CDSS

Support System

specifications of the Decision

requirements has been debated.

The functional specifications, which the DSS should
supply to fulfil the requirements, have been dethil
also according to the suitable design methodologies
HF CDSS success factors have been deeply
investigated.

A logical-functional HF CDSS architecture (core
components and interrelations with the other HF
platform modules) has been defined.
Preparation and drafting of the deliverable D15.

STATUS OF DELIVERABLES DUE IN THIS PERIOD

E ¢<) HEARTFAID
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DATE COMMENTS

DELIVERABLE

NO

Functional Specifications of Datg

Processing and Decision Suppo
Services

D15

—

31/01/07
processing and decision support servi

into deliverable D15, which will b
submitted at the end of this reporti
period.

The functional specifications of d

have been defined and they are repo

ata
ices
ted
@
ng

FORECAST STATUS OF TASKS DUE IN THE NEXT 3 MONTHS

TASK

No

COMMENTS

Design and Development of
models and methods for signa
and images processing

S

T5.2

In the next three months, FORTH (and
the end of T 5.2) will almost complete th
design of algorithms for ECG filtering
and QRS detection and start studying th
algorithms for QRS classification.
CNR will carry on the implementation
and testing activities on LV segmentatig
in echocardiographic image sequences
(apical 2C/AC, short axis mid-papillary);
the quantification of chamber size and
shape; segmental wall motion and
thicknening analysis.

till
e

ne

=

Implementation of the Decisior
Support System

T54

After the delivery of D15, the aspects
related to the HF CDSS will be detailed
giving specific attention to telemonitorin

and the user’s interface
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Description of the activities

T5.1 — Identification of representation features fo signals and images
processing

The state of the art for the representation andacierisation of features extracted
from signals and images has been analysed, bogieneral and in the specific
cardiovascular field under investigation.

In these three months of activity, FORTH has be&eolved in the analysis of the
representation features for the signals acquiredthiey medical sensors (non-
imaging devices) identified in WP2 and WP1. Forhetype of medical sensor
candidate to be used in the HEARTFAID platform, thelevant features
(parameters) were identified. Still a complete eatibn of the capability of such
sensors to transfer information (in a structurednft or as raw data) to the
HEARTFAID platform is not available, but an inventoof all devices
theoretically suitable for the HEARTFAID projectcapresent in the validation
sites has been done in all validation sites. Timemtory should clarify the level
of integrability of each device in the HEARTFAIDaplorm. This task related to
WP2 in some way has delayed the identificationhef gignal processing suitable
for the medical devices and convinced to identime multipurpose basic
algorithms like QRS detection in ECG and QRS cfasdion in ECG that are
basic for any further processing applied to the ETIB& work on QRS detection
has been already started in MATLAB and at the same a significant
contribution has been provided for deliverable D15.

Regarding imaging features, the activity conceattabn identifying (i) image
processing tools, useful in routine clinical enwiment; (ii) innovative
representing features, promising to extend heart failure domain knowkedg

In relation to the first point, classical cardisarameters which are more prone to
intra- and inter- observer variability have beepnified. In this direction, we
have developed an algorithm for left ventricle ewydtolic and end-diastolic
volume quantification in ultrasound images. Durithg last months, a testing
activity has been started on left ventricle segmugort from echocardiographic
image sequences (4 and 2 chambers apical viewshamtdaxis mid-papillary).

In relation to the second point, tools for the gsial and fast visualization of
segmental timing mechanics have been developedeatetl. They may be useful
in the assessment of cardiac dyssynchrony in ligdute patient and to foresee
the outcome of cardiac resynchronization therapyiovative representing
features extracted by this kind of analysis cowdstitute an input data for the HF
CDSS, allowing for left ventricle deformation patteategorization.

As a further topic we planned to address the prolé detection, treatment and
interpolation of ectopic beats to achieve accuraséimations of heart rate
variability (HRV).

T5.3 — Requirements and functional specification othe Decision Support
System

The HF CDSS requirements have been discussed aeddam accordance with
(i) the medical-clinical requirements and the ral@vdecision making problems
formulated in the D5; (ii) the users’ scenariodj) (the project and design
requisites that have been agreed among partners seandard implementation,
robustness, portability,...). The HF CDSS should bsighed to face four main
application scenarios, namely heart failure diagngsognosis, therapy and early
detection of patient’'s decompensation. For eadheri, more detailed problems,
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as stated in the deliverable D5, have been tratsiato requirements
of the system. Plus, important success factorshef HF CDSS have been
highlighted: completeness on important issues, aility to show and let the
users explore the whole space of possibilitiesiesgntation aiding; capability of
explaining the suggested decisions; adaptabilitghanges, also in accordance
with the end-users applications, and ability to athdhe correctness and
consistency of the knowledge base; capability aflidg with uncertainty. Other
important system features related to the systemlemmgntation have been
affirmed, e.g., robustness, computational optinmzatportability, open-source,
and so on. The important question of system pra#ctvs. reactivity has been
considered and the accomplishment of both featueeen evaluated.
Starting from the requirements, the functionalitieat HF CDSS should provide
have been specified, and, as a result, a logichitacture of the system has been
designed. The core components have been idenaified
the knowledge base, consisting in
o the ontology — organized in separate parts andffareht levels,
according to the specific aspects to face, i.eerzerpl descriptive
ontology, a diagnosis ontology, a prognosis ontpl@treatment
ontology, a measurements ontology,...;
o the inferencing rules — extracted from the guidedindeliverable
D5, and from the knowledge conceptualization preces
the model base — containing all tlemputational decision models,
included the ones extracted from the KDD processes;
a local database — containing all the instance®8® needs to work with;
the Brain — the intelligent part of the system, which in@sdhe inference
engine and is able to manage and support the bigh decision requests
exploiting the knowledge and model bases.
Guidelines for the implementation the HF CDSS aisdinteractions with the
other components of the HF platform have been dédfin
All the above mentioned issues have been discussetl detailed in the
deliverable D15.
A meeting has been held between CNR and SYNAPSI&der to define the
functional specifications and integration of theiden support tools.

17
EU STREP - Specific Targeted Research or Innovadtiofect




D17 4th Quarterly Managerial Report -
% HEARTFAID

7
X

Ongoing workpackages progress: WP6

WORK PACKAGE: 6

TITLE: END-USER APPLICATION AND SERVICES

START DATE: MONTH 10

WORK PACKAGE LEADER: FORTHNET

PARTNERS INVOLVED: UNICAL,UNIMIB, JUMC, CNR,FORTH,RI

STATUS OF TASKS DUE IN THIS PERIOD

TASK TITLE COMMENTS

T 6.1 | Design end-User Services The activities of Task 6.1 started at M10 and \w#l
Interaction Functionalities completed at M16, inline with the Gantt Chart oé t
project. The goal of this Task is to design a $dtigh

level services necessary for the users to intesdttt

the HeartFAID platform and its functionalities, nalmn

the clinical decision support system, the knowlegge
base and the patient data, in a user-oriented aed {u
friendly fashion. Furthermore, the requirementstfar
integration of the developed services are alsauded
in this Task.

>0

T 6.3 | Knowledge discovery system| The activities of Task 6.3 started at M10 and Wil
for web-based data extraction| completed at M22. This Task refers to the develagme
and analysis and provision of an on-line platform that suppdhts
analysis of the available data, using suitable staol
order to implement processes for knowledge disgover
in the databases of the HeartFAID platform. These
tools will also provide the final users (expert ngse
only) with the possibility of performing statistica
analysis and implementing complete processes wsing
range of both traditional and innovative data-minjn
algorithms.

FORECAST STATUS OF TASKS DUE IN THE NEXT 3 MONTHS

TASK N° COMMENTS
Design end-User Services T6.1 | Task 6.1 will end on Month 16, where the Efand of
Interaction Functionalities the HeartFAID platform shall be available for thede

users, as soon as all the functionalities and ceswthat
will be provided through the Front-End will haveelne
identified and developed. Different access lewels
be included, according to users’ attributes, ineorth
access the various proposed functionalities.

Knowledge discovery system | T 6.3 | Task 6.3 will end on Month 22, accordingtte Gantt
for web-based data extraction chart of the project. Contrast set mining experitaen
and analysis will take place in the following months.

Description of the activities

According to the Technical Annex of the projecttthdasks T6.1 and T6.3
started on month M10.

In general, the “End User Application and Servicesbrk package is

characterized by implementation-oriented activitiemd customization of

advanced and well established technologies. Riskes are considered an
important aspect of this WP and are basically eelab the proper definition of
end-user requirements and the development of eféecand user-friendly

interfaces and functionalities.
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T6.1: Design of End-User services Interaction Furionalities.

The “end-user” level constitutes the front-end tagé the HeartFAID platform
and provides the means for every interaction betwedernal users and the
system. In particular, the main goal of the Taskoiglesign and implement an
interface, with the dual purpose of facilitatingcess to the functionalities of the
platform, as well as managing the know-how thdbrsalized in the platform’s
database.

The Decision Support System (DSS) is an importamt eomplex part of the
platform, aiming at providing a certain level oftalligence, with the use of a
specifically designed inference engine. This endgsétended to combine the
know-how, coded in the knowledge base, as welhasttual data of the patient,
in order to provide end-users with feasible andabé decision support.
Furthermore, a set of specific services are alsdled, in order to manage the
knowledge base of the platform, since it encodektiow-how of the domain that
is changing continuously.

The HeartFAID middleware platform supports a mutteé of functions to assist
data entry and retrieval, and intelligent deductitinis evident that for these
functions to be adequately exploited, an intuitivelusive and stable Ul should
be developed. Up to M12, most of the important fiomalities of the
middleware, as well as the respective Front-Endriates, have been identified.
The development of the Front-End has already starbeit there are still
significant changes and updates that have to tkloe pvithin the next months. It
is also intended to receive feedback from the oplaemers, including comments
and ideas, regarding additional functionalitiegtbrer interface/interaction-related
issues for the Front-End of the platform.

T6.3: Knowledge discovery system for web-based dgaextraction and
analysis

Identification of appropriate knowledge discoveopls has been the central task
in the previous period. A few and preliminary expemts have already taken
place with existing methodology for subgroup disgv(see Task T4.2). In
particular, this methodology is currently under laation, in order to define and
provide a first set of tools suitable for implemegtthe type of services which
will be developed within the present task.
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Ongoing workpackages progress: WP8
WORK PACKAGE: 8
TITLE: DISSEMINATION AND EXPLOITATION
START DATE: MONTH 1
WORK PACKAGE LEADER: UNICAL
PARTNERS INVOLVED: ALL
STATUS OF TASKS DUE IN THIS PERIOD
TASK TITLE COMMENTS
T8.1 Dissemination Specific contribution from:
activities ¢ UNICAL
¢ UNICZ
¢ UNIMIB
¢ JUMC
¢ FORTHNET
¢ CNR
¢ FORTH
¢ RBI
¢ AUXOL
STATUS OF DELIVERABLES DUE IN THIS PERIOD
DATE COMMENTS
DELIVERABLE N°
First Report on Dissemination D16 | 31/01/07 The overall Dissemination activities
activities carried out during the first reporting
period have been detailed, and they jare
reported into deliverable D16, which will
be submitted at the end of this reporting
period.
FORECAST STATUS OF TASKS DUE IN THE NEXT 3 MONTHS
TASK N° COMMENTS
Dissemination activities T 8.1 Specific initiats/bave been planned,
specifically related to the dissemination of
the Heartfaid activities to some health care
professional associations.

Description of the activities

During the last quarter of the first year of projectivities, the dissemination
activities have been carried out according to tkeegal plans defined in the
Deliverable D6.

In particular, each partner has further improvedatvn internal dissemination
activities, by increasing the awareness of Healtéautivities and current results
within its own institution.

More specifically, UNICAL and UNICZ have started poepare an agreement
with the Regional Administrative responsible of @@alabria’s High Schools, in
order to promote and organize initiatives addredsethe dissemination of the
Heartfaid results to the High School students.
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Moreover, the same partners have established dentaith the
following health care professional associationshwitie aim to keep informed

about the Heartfaid activities:

¢ ANMCO (ltalian Association of Hospital Cardiologs$t
¢ SIC (ltalian Society of Cardiology)
¢ SIMI (Italian Society of Internal Medicine).

As far as clustering activities are concerned,@tain of possible co-operation with
other projects and programmes will be carried auwing the next Personal Health
Systems (12 and 13 February 2007) event in Brussels

Finally the abstract of a scientific paper, predaby UNICZ, UNIMB, JUMC,
AUXOL and UNICAL, has been submitted for possiblegentation at the next
“Heart Failure 2007”7, the international congress HiR, which will be held in
Hamburg (Germany), the next June 2007.
Other two papers have been submitted by RBI to PBKIDO7 and AIME 2007

D1

events.

ACTIVITY | Partner Responsible DATE/PLACE COMMENTS

Paper FORTH On-line: IEEE | Wb- 1 i nk:

Publication Transactions | http://ieeexplore.ieee.org/iel5/10/26767/1
on Biomedical | 109TBME2007890741.pdf?tp=&arnumber
Engineering 101109TBME2007890741&isnumber=26

67

On-line CNR On-line http://www.ilcittadinooggi.it/L5.cfm?1d=20

publication 18/11/2006 71

Abstract UNICZ/UNIMB/JUMC | 15 January Submission to HEART FAILURE 2007

submission | JAUXOL/UNICAL 2007

Paper RBI PAKDD 2007

submission AIME 2007

Personal UNICAL/FORTHNET/ | Brussels, Dissemination and Networking activities

health FORTH 12/13

Systems February 2007

event
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