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Mission

= Research and development of computational
intelligent techniques with application to modeling,
diagnosis, decision and control of complex, non-linear
and uncertain systems.

Main competences
7 Intelligent data analysis
= Supervision and control

= |mage processing and analysis

ACG-CISUC




1

>
()
()
9]
q
(@)
=
T

Methodologies and tools
= Neural networks

= Fuzzy systems,

= Neuro fuzzy systemes,

= Support vector machines,

W Clustering techniques

D see

= Signal and image processing analysis methods.

ACG-CISUC




2. Clinical Informatics
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Clinical Informatics

“'Main areas of application

= Industry : on-line learning and intelligent control
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= Health Clinical Informatics
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. Telemonitoring

Clinical decision
BioSignal
Advanced analysis support systems

methods

Telemedncme

SN | ACG-CISUC
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3. Main projects
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LifeStream
=Apoio a decisao

“Monitorizagao remota de sinais vitais

)

ACG-CISUC
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" Leader: PT Inovacao Aveiro
- Financiamento: 60 000 Euros

" Objectivo:

= Apoio a decisao na transferéncia de criancas entre instituicoes
hospitalares

3 - = Monitorizagdo remota de sinais vitais
73: = Prototipo funcional em validagao Leiria - Coimbra
=
M
Q
=
CHC
_ PHILIPS
Hospital .

Pediatrico
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Hospital Satélite/Distrital

Hospital Central
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Fase 1: Decisao de transferéncia A

QI Rede
Informatica

I_"_ ‘% E da Saude
Medigraf
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Informatizacdo do processo de tansferéncia
* Relatério de transferéncia

* Dados vitais

= Exames

Sinais vitais

= Aquisicao

* Codificacdo e transmisséao
* Visualizacao

SN | ACG-CISUC
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Hospital Satélite/Distrital

Hospital Central
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Fase 2: Transferéncia
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Medigraf
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Adaptacao a cendrios moéveis
= Acompanhamento remoto
* Comunicacao GPRS ou UMTS

=
* Comunicacao nao continua (Snapshots)



Componentes de engenharia / Investigacao

= Aquisicao/interface com monitores de sinais vitais
= Respectiva codificacao e transmissao
= Visualizacao remota
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= Compressao / descompressao
®Solucdo sem perdas (ndo destrutiva)
®Solugcdo com perdas (destrutivas) em funcao da situacao particular

= Analise automatica sinais vitais
®Anadlise automatica ECG
®\/ariabilidade ritmo cardiaco

ACG-CISUC
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UNIDADE HOSPITALAR Y / DEPT. Y S

FIT| Inovacéo Monitorizacio: Monitor Teste

Medigraf

teleconsulta Modo Tempo Real
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Convidada
L H. Y

Lista de Trabalbo

Arguivo
Ficha
Recolha de Imagem |/ S| =A - JIEDE AR AL O LOCAL g REMOTO
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UNIDADE HOSPITALAR Y / DEPT. Y S

FIT| Inovacéo Monitorizacio: Monitor Teste

m e d i g ra f Acquisition Stopped!
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Myheart
=Gestao de doengas cardiovasculares
BECG: arritmias, insuficiéncia cardiaca
N ®Som cardiaco: disfun¢des valvulares )
ACG-CISUC
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6 Framework Programme

Leader: Philips Research Laboratories
Aachen, Germany

Participants

= 34 Partners from 11 countries (UE + EUA)
"Industries

BUniversities

®"Hospitals

Budget

m37 M Euros

ACG-CISUC



MyHeartV

Cardiovascular diseases are the leading cause of death in
industrialized countries

Fighting Cardio Vascular Diseases
by prevention and early diagnosis

Innovation:
¥ Integrate system solutions into functional clothes (textile

sensors), able to continuously monitor vital body parameters.

= On-body processing and personalized intelligent diagnosis
algorithms

ACG-CISUC




MyHeart

Conceitos

~ Prevencgao

= TakeCare

®Sleep, Physical activity
= Activity Coach

- Monitorizagao e Diagndstico precoce

= Heart Failure Management

~ Tratamento

= Neuro Rehab

"Reabilitagdo

SN | ACG-CISUC




MyHeart

~ Prevenc¢ao

= TakeCare

BSleep, Physical activity

SN | ACG-CISUC
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“ Monitoriza¢ao e Diagnodstico precoce

mCoimbra : Two distinct applications

"HFM — Heart Failure Management

® Avaliagdo arritmias ventriculares
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- Arrhythmias

= ECG acquired using textile sensors integrated in
common clothes.

= Detection of relevant arrhythmias

= Acquisition, processing and diagnosis is performed
locally (patient).

SN | ACG-CISUC



- Heart failure decompensation
= AF, PVC, VT, VF algorithms —
= |ntegration in patient station e

uestionnaire

Q7 MyDevice: Prewalk

Breath Out !

Heart Rate
78
Breath Rate
12

Time Left:
9

well donel! Keep your breath
rate.

~ Validation

= Clinical trial (one year, January to DeC%

= Algorithms personalization / calibration
®"January 2010

ACG-CISUC
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Disfungoes valvulares: Objectivo

= Disponibilizar um sistema que permita monitorizar o estado da
protese valvular do paciente para o resto da vida usando o som do
coracao

= Deteccdo da formacao de uma disfuncdo da proétese valvular em
estado incipiente.

OK! Equipa
especialistas

ACG-CISUC




~ Utilizagdo do Som Cardiaco . :

=Analise de ruido

=Disfungdes valvulares P (S S\
"Andlise de sopros . N\

v - = ;1 B

®Analise de timbre (proteses valvulares) ‘ 1L i~

=Diagndstico precoce

®|nsuficiéncia cardiaca

=Analise de evolucgao

®|nsuficiéncia cardiaca

®|sguémia

SN | ACG-CISUC
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Sound for Life

=Protdtipo funcional para analise
de sons cardiacos

N J
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Leader: FCT - Universidade de Coimbra
Budget: 112.500,00 Euros

Duration: 24 months (start 01 January 2009)
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Objectivo: Desenvolvimento de uma plataforma/solucdo para a
analise de som Cardiaco

ACG-CISUC




Plataforma
“Estetoscopio digital
=Algoritmos de processamento a analise

"Diversas patologias cardiovasculares

3 gs "Disfuncdes valvulares
§ " Apoio decisdo clinica
g; ® |dentificacdao sons caracteristicos do coragao
E ® Ruido
r-ph ® Sopros

HEART BEAT 75 BPH

i®D
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e HeartCycle -

= Aquisicao: middleware sensores
= Processamento: ECG, som cardiaco

® Risco e estado cardiovasculares:
\ caracterizacao e predicao

f yweo rtcycle

)
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SEVENTH FRAMEWORK
PROGRAMME

~ Leader: Philips
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"~ Duracgdo: 48 Meses
~'Or¢amento: 20,4 M€ (14M<€ - EU)
~Inicio: 01.03.2008

- Parceiros: 18

ACG-CISUC
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Seguimento MyHeart: “fechar o ciclo”
Melhorar aderéncia ao tratamento em pacientes HF e CHD

“Monitorizacao remota
“Eficacia da medicac¢ao
“Motivacao para a aderéncia ao tratamento

Measurements, Detection, Prediction
Important |
Decision ‘
Point!
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Telemedicine
Platform

"At home" / Patient (e.g. MOTIVA)

Platform
_ "At home" Medical

(e.g. MyHeart)

Value is created
by closing the
loop!

suolsinaq ‘sisAjeuy

Therapy, Feedback

ACG-CISUC
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Processamento de Sinal e Reconhecimento de Padroes
“Analise de ECG (Segmentacao, AF, PVC, VT, ST, HRV,...)
= Avaliacdo da fung¢édo cardiaca (PEP, LVET, CO, Contractilidade, ...)

“Monitorizacao continua da pressdo arterial

Modelizacao
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= Risco cardiovascular de médio e longo prazo

=Avaliacdo do estado cardiovascular

Rede de sensores

=“Middleware para rede de sensores (wireless, modular, ...)

ACG-CISUC
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Avaliacao de risco e estado cardiovascular

m Caracterizacao e predigdo de condicOes clinicas

COMP UTERS |
“PhysioNet / Computers in Cardiology challenge 2009 *-11~“| N"'\llr-""jl St

CARDIOLOGHR
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=Prediction of Acute Hypotensive Episodes

ACG-CISUC



&)
errtcgcle
4

Prediction of AHE

= Using several sources of past information (ten hours)
® Wave: SBP, DBP, ABP, ECG, ...

® (Clinical: medication, ...

= Predict the occurrence of an AHE - acute hypotensive episode

® ABP - arterial blood pressure signal
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10 hours 1 hour

ACG-CISUC
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Neural network multi-models solution -
. —
= 47/50 Episodes correctly detect —
= Accuracy = 94%
Example of AHE
68 -
66 -
3 -
() mmHg i
Q
- 62 .
Q
o 60 -
® 58F i
Available
S6r ABP signal Predicted .
ABP signal
54t A -
52+ -
. ] . . . . t0
240 290 340 390 minutes 490 540 600 660

ACG-CISUC




Projectos financiados

EFILEFSIAE *
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 Epilepsia

= Predicao de crises epilépticas
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SEVENTH FRAMEWORK
PROGRAMME

Leader: FCT Universidade de Coimbra
Budget: 4.15 million Euros

Duration: 36 months

Start: start 01 January 2008

Partners: seven partners from 4 countries
= 3 academic
= 3 clinics,
= 1 industrial SME company

ACG-CISUC




The project intends to develop

= Intelligent alarming system, transportable by the patient, measuring the
brain dynamical activity, capable of predicting the seizures

"Allowing the patient to assess the risk of his actual situation and
improving his safety

m
S.

aels9

"The system is based on multi-signal information (EEG, ECG and others),
intelligent data processing and wireless communications.

ACG-CISUC




LifeStream
=Apoio a decisao

“Monitorizagao remota de sinais vitais

Myheart CV

=Gestao de doengas cardiovasculares
BECG: arritmias, insuficiéncia cardiaca

®Som cardiaco: disfun¢des valvulares

Sound for Life

=Prototipo funcional para analise
de sons cardiacos

ACG-CISUC

e,
( heartcycle
HeartCycle >

= Aquisicao: middleware sensores
= Processamento: ECG, som cardiaco

® Risco e estado cardiovasculares:
caracterizacao e predicao

Epilepsia

= Predicao de crises epilépticas
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