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1. DIGA Saude
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Homecare is very expensive for
developing countries !

' Electronic
°1 } Stathnscope

Demmascope Vital signs monitor

DIGA Saude is a low-cost system !
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LARIISA, A Context-Aware Framework for Health Care Governance
Decision-Making Systems: A model based on the Brazilian Digital TV

Mauro Oliveira & Odorico Monteiro

IREHSS - 2010

Second International Workshop on

Interdisciplinary Research on E-Health Services and Systems
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GENESIS of the LARIISA Project

The objective of the LARIISA is to provide a software platform that allows
the decision-making model for public health system.




The LARIISA Environment - 2010

Decision Making in Knowledge Management

Decision Making in Clinical and Epidemiology

Decision Making in Share Management

Decision Making in Administration




Example of the LARIISA Environment - 2010

1) LARIISA Application

Decision: Creating an Emergency
(ER) for the clinical management of
severe cases (ER-SC)

>

Decision Making in

Administration

é

ééb)ﬁ
: '

L '

Administration Case

2) LARIISA Data Acquisition

IF the patient had Dengue more than once
AND lives in an area with high infestation indice -

AND has symptoms A,B and C, . — BN
Context A ‘\’
Detection '

THEN you must consult the ER-SC about this case F 2

~J
.

Results:

lower mortality due to a series of actions, in
special the use of the rule above

~

DIGA Saude




LARIISA Data Acquisition

Diga-Saude — Web

MONITORING - INTERNET DIGA Saljde

PRESCRIPTION ;
-~ — I
= ! Diga-Saude — TV
Y 1
I -
VIDEOS ! (Web Services) ’6"
- ' 1. Get Local Temperature "
- -~ ' 2. Get News from the WEB - -
— - ! 3. Download multimedia . - . ’
! Vital Signs
| content from the WEB - Medicirics SEVideos
\
)
oo _____SMSmessages/E-mail messages | g,
" Based on Patient Diagnosis or News from the WEB |
vy O

Vital Signs (via smartphones packed with _________ . A
medical sensors) Yo
1 1
Device ' | Check pacemaker
' !pattery, Vital Signs, Correlation between patient vital signs
< e ' letce, and content from the WEB.
5%% ______________________ ! * (e.g.: Nearest Medical Center is under
2 reformation - advise patient)
— &
- = o
Medical Sensors - g, Come up with a TV Programming
Connected to the STB !!;’ based on Patient Health Diagnosis
" P .":l‘. (Depressing? Motivational Movies)

Come up with a Music Listto ease pain
BAN (Body Area Network) (It is proven that music reduces
patient’s pain)



LAR"SA App||cat|0n patient H story(sus_id)

Lariisa
Database
Mobile health
System 1st : _ — > - :
(Lariisa module) step Send diagnosis data to the Lariisa Database (di ?gnOS'IS_dat a,
patient H story)
@an < Additional questions (basgd on patient history 2nd ‘?‘La " Ontology
-y s and current diagnosis) step &£ L4 Base
v Global
Patient 3rd Reply to the questions raised by the system > Inference Context
step Rules Repository
p STB Local
o < 8 Context
High-level Local decision rule (1) Repository

D I GA Sa lj d e IF (patient’s diagnosis is critical)

AND (there is a Medical Center near the |
patient’s house (GPS))

B THEN (send message to go to the
nearest Medical Center (GPS))

Decision-Making Support

Administrative

Patient’s

I High-level Local decision rule (2)

IF (patient’s diagnosis is critical) - —
AND (there is no Medical Center near High-level Global decision rule

the patient’s house (GPS)) ¢ |1 IF (there are several diagnoses with
THEN (rellocating the nearest Health insurgent signs of Dengue)
Agent (based on specific specialities) for AND (more than X cases came from the
the patient’s house (GPS)) 111 I same location (personal tracking))
T T THEN (rellocating Y Health Agents for
Agents Agents
Agenda Database
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LARIISA Environment - 2013

RERSOTE DIAGHOSIS
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Diga-Saude’s architecture diagram

Layer I11

Diga-Saude - TV

Diga-Saude - Web

Diga-Saude

Graphic User 2]
Interface (GUI)

Business $:|

N

x\//// __________

Graphic User$:|
Interface (GUI)

s ] S

Business a

Persistent
Data
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Overview of Diga-Saude

Diga-Saude - Web
MONITORING

Web
Services

6o b
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PRESCRIPTION
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Vital Signs Medicines Videos
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Implementation Aspects of the Prototype

ockflow.com/viewjsp?pid=Pb525¢18466c0450c09054 @) Internet | Modo Protegido: Ativado

Sensors Medicine list on a Digital TV application

Why DIGA Saude is a Low-cost system?
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Overview of Diga-Saude

Embedded platforms

Secretarias de Saude
Municipais e Estaduais Web services embedded
applications

Framework

Web services LARIISA
J Medical equipment

* Enterprise i

|

<9 f Service Bus ?
Web services

Web services

public agencies LARIISA
Web services ‘.\" Web services
mobile applications & | ” Digital TV applications
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4. The Brazilian Digital TV




The Brazilian Digital TV

Audio Interactive
' Digital TV




The Brazilian Digital TV

Today

Interactive Digital TV
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The Brazilian Digital TV

Interactive Digital TV

(Passive)

(Passive)

(Active) (Active)



Architecture of the Brazilian Digital TV

y 4 4 A
APL1 APL2 APLn

PRI S PR

MPEG - 4 HE-AAC@L4  MPEG - 4 HE-AAC@L3
Hathiba o H.264 BP@L1.3

GINGA, a recommendation H.761 of the International Telecommunications Union (ITU-T).

Prague, Czech Republic July/2013



The Brazilian Digital TV

Coockle 97,7%
Television 95,7%
Refrigerator 86,7%
Mobile phone 61,2%
Telephone 54,0%
Microcomputador: 16,91%
Internet access 18,08%

Don’t forget that a set top box is
a Jonh Von Neumann architecture
It's a COMPUTER !
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The LARIISA project will be applied to the SUS,

The brazilian public health system

ACADEMIC RESULTS

10 Master of Science
12 papers
03 research projects

INOVATION ASPECTS

* A Proof of Concept of the LARIISA Applications is being implemented by the Tl companies in Brazil
 The LARIISA Data Acquisition prototype is held by the COELCE (Electricity Company of Ceara State —
Brazil)







