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Project Goals

● Technological contributions:

– Develop an open source infrastructure for home 
healthcare using mobile computing (smartphones)

– Improve the quality of Primary Healthcare in Brazil 
by providing an Open Source Integrated System to 
manage public healthcare institutions.

– Use of advanced Data Mining techniques to 
support Public Health Administration
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Project Goals
● Scientific contributions:

– Abstract modeling of the Brazilian Public Health 
System with focus on Primary Healthcare 

● Centros de Saúde 

– New algorithms and methods for assuring privacy and 
good-quality cryptography in smartphones and PDAs.

– New algorithms and methods for data consistency in 
distributed, mobile databases.

–  Systematic study of multimedia data capture and 
transmission over wireless networks

–  Systematic methodology for evolution of databases
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Abstract modeling of the Brazilian 
Public Health System 

with focus on Primary Healthcare 

● Most research on Medical Informatics deals with
– Hospital management

– Expensive high-tech customized equipments

– Remote monitoring of patients with specific 
diseases.

● Very little research on Preventive Medicine and 
Primary Homecare

– This is extremelly important in a country with 
scarse resources and a large population 
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Abstract modeling of the Brazilian 
Public Health System 

with focus on Primary Healthcare 

● During the 2nd semester of the project:
– carried out 4 full-team meetings and about 10 small 

team meetings

– to model an “ideal” Primary Healthcare Center 
within the Brazilian public context.

● (ideal in the sense of completeness) 

● PhD project on Public Health to start in 2009.
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Primary Healthcare Center Model
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SaguiSaúde:
next generation Information System for 

Primary Healthcare Management
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SaguiSaúde:  Patient data
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SaguiSaúde: Schedulling exams
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Multimedia on Mobile Computing

● Objective: integration of multimedia features to the mobile component

● Features implemented in the last semester: 
– Voice Message Recording

– Image Capturing

● Next semester:
– Implementation of video capturing

– Integration of multimedia data into patient records

● Following semester:
– Tools for communication between health professionals (VoIP and 

videconference)
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Multimedia on Mobile Computing

● Contributions until now:
– Characterization of the capabilities of data storage in mobile devices

– Understanding of the limits of capturing and transmitting multimedia 
content in mobile devices

– Implementation of voice and picture capturing

● Expected scientific contribution:
– Scientific evaluation of the benefits (?) of the use of multimedia content in 

Primary Healthcare services in the Brazilian context.

● Other future investigation on mobile devices 
– Integration of geographic position information (GPS) 

into the health information system.
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Distributed Mobile Databases

● Problem: 
– Heterogeneous databases

– Disconnected operations

– Long-duration transactions

● Solution:
– Database integration and separation processes 

optimized by using metadata and semantic 
information,

– reducing conflicts and assuring ACID properties.
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Transactional Model
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Transactional model current state

● Done in the last semester:

– Defined the architecture for the Data Separation 
and Integration Module.

– Preliminary, simplified implementation
 of this architecture.

● Next steps:

– Define and implement more sophisticated 
protocols by using metadata and semantic 
information to reduce conflicts and optimize 
performance.
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Criptology in Mobile Devices

● Security requirements according to the Brazilian 
law. 

– Authentication of the health professiona 
(NGS1.02 - ISO/IEC 17799);

– Security in the communication protocols 
between the mobile nodes and the servers 
(NGS1.03 - ISO/IEC 15408);

– Security in data storage and passwords 
(NGS1.07).
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Criptology in Mobile Devices

● Ongoing:
– Development of novel algorithms for 

encrypting data for transmission over the 
network, based on elliptic curves.

● Next:
– Use of Cipher-block chaining (AES-25) for 

encrypting data on the mobile devices.
– Implementation of module based on existing 

algorithms for authentication of health 
professionals and security key generator.
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Data Mining

If A And B Then 
C

If X And Y Then 
Z

If 1 And 2 Then 
3

etc.
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Data Mining in 
Borboleta/SaguiSaúde

● Automated scanning of large bodies of data, 
searching for previously unveiled patterns that 
can be expressed as If-Then rules (similarly, as 
first order formulae or as PROLOG clauses).

● Patterns can inform and/or explain useful 
relations, e.g., between locations and density of 
occurrence of diseases.



  19

Next steps

● Controlled experiments to evaluate the use of 
the mobile system by the health professionals.

● Incremental deployment of the new centralized 
system in the Healthcare center, evaluating the 
usability and effectiveness.

● Incremental development of new system 
features releasing new versions every 2 
months.

– Security, multimedia, and DB synchronization.
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Publications
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