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Modelos de Conhecimento

Teoria do Conhecimento

As TIC e a Engenharia do Conhecimento

As TIC e “Knowledge Capacity”

Exemplos de Projectos

Contexto para o papel das TIC
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•Dados em Engenharia vs. Dados em
Planeamento

•Novas TIC trazem acesso a novo tipo
de dados

Contexto para o papel das TIC

AS TIC em Planeamento

© Pedro Ferraz de Abreu
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•Uma nova escala do território
(“neighborhood planning”)

•Uma nova dimensão do planeamento
(“local indicators”)

Contexto para o papel das TIC

AS TIC em Planeamento
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•Novas fontes de dados
e.g.  detecção remota, colheita automática geo-
referenciada, longas séries estatisticas

•Novas ferramentas de análise
e.g. SIG - Análise Espacial, Modelos Forecast e Trade-
off

Contexto para o papel das TIC

AS TIC em Planeamento

© Pedro Ferraz de Abreu
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As novas TIC trazem consigo
a ciência participativa.

Novo Paradigma:

•A colecta participativa de indicadores;

•Novos modelos de policy building &
monitoring.

Contexto para o papel das TIC

Uma nova dimensão do planeamento

© Pedro Ferraz de Abreu
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Contexto para o papel das TIC

Diferentes niveis de sistemas

© Pedro Ferraz de Abreu
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O conceito chave é o Conhecimento

Como desenvolvê-lo, capturá-lo, representá-lo,
armazená-lo, transmiti-lo, processá-lo.

Teoria do Conhecimento

© Pedro Ferraz de Abreu
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O conceito chave é o Conhecimento

Teoria do Conhecimento

• Gnoseologia (gnosis + logos)

• Epistomologia (episteme + logos)

• Escolas de Conhecimento
    (ex. empiricismo, racionalismo, cepticismo)

Pulgas …. e Cogito  ergo sum

© Pedro Ferraz de Abreu



10

O conceito chave é o Conhecimento

Teoria do Conhecimento

• Bertrand Russell (1926)
Theory of Knowledge

• Lógica, Indução, Dedução

• Motores de Inferência

• Marvin Minsky (1980) (Frames)

© Pedro Ferraz de Abreu
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Teoria do Conhecimento

In order to generalize,
- Change constants to variables,
- Drop conditions ("AND" clauses,

from IF part of rules),
- Add options ("OR" clauses),
- Climb in an IS-A hierarchy.

In order to specialize,
- Restrict the range of variables,
- Add conditions,
- Drop options,
- Descend in an IS-A hierarchy.

© Pedro Ferraz de Abreu
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O conceito chave é o Conhecimento

Como desenvolvê-lo, capturá-lo, representá-lo,
armazená-lo, transmiti-lo, processá-lo.

Para tal, é preciso também:
Saber escolher o Media adequado
ao conhecimento e à comunicação…

As TIC e a Engenharia do Conhecimento

© Pedro Ferraz de Abreu
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As TIC e a Engenharia do Conhecimento

o que é comunicar

• teoria da comunicação

• equações de Shannon

• neguentropia

(  I = log2 1/P ;   S = K loge P  K ->  Ct. Boltzman )

© Pedro Ferraz de Abreu
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As TIC e a Engenharia do Conhecimento

o universo como audiência

O paradigma dos atacadores

© Pedro Ferraz de Abreu



15

As TIC e a Engenharia do Conhecimento

o universo como audiência

O paradigma dos atacadores

• interacção desfasada no espaço

• contexto cultural
• contexto conceptual

• interacção desfasada no tempo

• ajuda embebida
• consistência de interface

© Pedro Ferraz de Abreu
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As TIC e a Engenharia do Conhecimento

o universo como audiência

O paradigma dos atacadores

• escolher o mais adequado:

@ suporte media

@ modelo de representação

© Pedro Ferraz de Abreu
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O conceito chave é o Conhecimento

Como desenvolvê-lo, capturá-lo, representá-lo,
armazená-lo, transmiti-lo, processá-lo.

Para tal, é preciso também:
Saber escolher o Media adequado
ao conhecimento e à comunicação

As TIC e a Engenharia do Conhecimento

…Mais o Modelo de representação

© Pedro Ferraz de Abreu
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Teoria do Conhecimento

Knowledge Classes - Canonical Representation

• Term
• Concept
• Definition
• Model
• Rule
• Norm
• Procedure
• Methodology
• Description

(Pedro Ferraz de Abreu 1996)

© Pedro Ferraz de Abreu
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Teoria do Conhecimento
Inferencing - Paradigm of the week swimmer

System Rules:
  IF  you have a boat

you need to cross the river
THEN method to cross the river <- use the boat

  IF  you need to cross the river
you know how to swim
you are a good swimmer

THEN method to cross the river <- swim
World Facts:

you need to cross the river
you know how to swim
you are a poor swimmer
there is no boat

 System generalizes:
IF you need to cross the river

you know how to swim
     THEN   method to cross the river <- swim

© Pedro Ferraz de Abreu
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Rule-base model

As TIC e a Engenharia do Conhecimento

(Expert systems)

© Pedro Ferraz de Abreu
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Knowledge-base model

As TIC e a Engenharia do Conhecimento

© Pedro Ferraz de Abreu
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CASE-BASED RESEARCH:

Adapted from Omar Razzaz

© Pedro Ferraz de Abreu
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Qualitative Analysis Research:

Inference Net Graph Model

Graph representation of a inference net
of causal relationships - graph tool set.

 (B) -  bacteria present in the area

 (G) -  accumulation of garbage in the area

 (D) -  number of diseases

 (P) -  people in the city

 (C) -  migration into the city

 (M) - modernization of the city

 (S) -  sanitary improvements
Adapted from Myuryana

© Pedro Ferraz de Abreu
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Os 3 modelos de ciencia participativa:

• GLOBE (NASA)
• SETI ;  BOINC (Berkeley)
• PEOPLE (JRC-UE) ; EuroLifeNet (CITIDEP)

(Exemplos)

As TIC e “Knowledge Capacity”

© Pedro Ferraz de Abreu
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 - Exemplos de Projectos

As TIC e “Knowledge Capacity”

© Pedro Ferraz de Abreu
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• IMS - Sistema Multimedia Inteligente para Apoio à consulta
publica (actualização) www.citidep.pt/ims/

• PEOPLE-Cidadania www.citidep.pt/act/peoplecitidep.html
• EuroLifeNet  (em curso) www.eurolifenet.eu
• Kit Cidadania (standby) www.citidep.pt/act/citikit.html
• Sabor/Coa (standby) www.citidep.pt/act/sabor.html

Projectos CITIDEP, MIT
(Exemplos)

www.citidep.pt

As TIC e “Knowledge Capacity”

© Pedro Ferraz de Abreu



28

TIC como ferramenta para desenvolver
 “knowledge capacity”

• IMS - Intelligent Multimedia System for
Public Consultation

• http://www.citidep.pt/ims/

Projecto CITIDEP com MIT:

CITIDEP - Centro de Investigação de Tecnologias
de Informação para uma Democracia Participativa

As TIC e “Knowledge Capacity”

© Pedro Ferraz de Abreu
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•Projecto IMS
(Intelligent
Multimedia
System)

•Sistema Multimedia
Inteligente para
apoio a consulta
pública em
Avaliação de
Impactes
Ambientais

© Pedro Ferraz de Abreu
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In (Ferraz de Abreu) ,  2002"New Information Technologies in Public Participation: A Challenge to Old Decision-
making Institutional Frameworks"

© Pedro Ferraz de Abreu
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IMS + WCD framework

• "WCD / IMS" - Caso Sabor/Coa

• http://www.citidep.pt/act/sabor.html

Projecto CITIDEP:

IMS - Intelligent Multimedia System

© Pedro Ferraz de Abreu
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"WCD / IMS" - Caso Sabor/Coa

IMS - Intelligent Multimedia System

© Pedro Ferraz de Abreu
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"WCD / IMS" - Caso Sabor/Coa

Core Values

• Equity
• Efficiency
• Participatory decision-making
• Sustainability
• Accountability

© Pedro Ferraz de Abreu
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As TIC ao Serviço dos Cidadãos

WCD

Framework

© Pedro Ferraz de Abreu
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As TIC ao Serviço dos Cidadãos

WCD

Framework

© Pedro Ferraz de Abreu
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TIC como ferramenta para Monitorização
Participativa

Projecto MONAE:

Monitoring Plan for Water Quality and Ecology
 for Portuguese Transitional and Coastal Waters

www.monae.org

© Pedro Ferraz de Abreu
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B) As TIC ao Serviço dos Cidadãos

www.monae.org

© Pedro Ferraz de Abreu
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B) As TIC ao Serviço dos Cidadãos

www.monae.org

© Pedro Ferraz de Abreu
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B) As TIC ao Serviço dos Cidadãos

www.monae.org

© Pedro Ferraz de Abreu
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PEOPLEPEOPLE - Population Exposure
to Air Pollutants in Europe

ENVIRONMENT - HEALTH - CITIZENSHIP
EDUCATION FOR SUSTAINABLE DEVELOPMENT

PART IPART I -  - CITIDEP REPORT ONCITIDEP REPORT ON::

PART IIPART II -  - CITIDEP PROGRAMCITIDEP PROGRAM::

EURO-LIFE-NET NEW PROGRAM and
PILOT PROJECT

CITIDEP - Research Center on Information
Technology and Participatory Democracy

© Pedro Ferraz de Abreu
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ENVIRONMENT - HEALTH - CITIZENSHIP
EDUCATION FOR SUSTAINABLE DEVELOPMENT

NeedsNeeds:: ProblemsProblems::

Personal Exposure DataPersonal Exposure Data

Raising AwarenessRaising Awareness

Teaching Experimental SciencesTeaching Experimental Sciences

Promoting CitizenshipPromoting Citizenship

Expensive, Resource-hungryExpensive, Resource-hungry

Often Superficial, Non-sustainedOften Superficial, Non-sustained

Political correct does not workPolitical correct does not work

Requires resources & motivationRequires resources & motivation

CITIDEP - Research Center on Information
Technology and Participatory Democracy

© Pedro Ferraz de Abreu
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PEOPLE CITIDEP Project 2002-2003

Videoconference and Internet
broadcasting, with PEOPLE’s expert,

for students from the 10nd grade

15 October 2002

<- Lisboa

 Viana ->

© Pedro Ferraz de Abreu
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Highschool students work with Elementary school students
 2003  PEOPLE - CITIDEP

Activity: “ The air exists,
although we can't see it”

PEOPLE Videoconference
and Internet broadcasting II

 with chat for students
from the 2nd and 3rd grade

Students in Lisbon say goodbye
to students in Viana do Castelo

© Pedro Ferraz de Abreu
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

PROGRAM  [2005 - 2014]
PILOT PROJECT [2006 - 2007]    EXPANSION [2008->]

Students: Students: 665665
(measuring:(measuring: 235)235)
Teachers: Teachers: 5151
Researchers:Researchers: 1111
Experts:Experts: 55

HighSchools:HighSchools: 1010
Universities:Universities: 44
Research C.:Research C.: 55
NGOs:NGOs: 33

© Pedro Ferraz de Abreu
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Projecto Piloto com foco nas Particulas (PM 2.5), apoiando
redes EU (APHEIS, JRC/IES) e a estratégia EU do binómio “ambiente-saúde”

e da UN “Década da Educação pelo Desenvolvimento Sustentável”

Local partnerships with Schools + Research
Institutions + Gov/PAdmin +

Environment/Healh Institutions + NGOs +
Civic/Citizen Social Movments

EURO-LIFE-NET:

Scientific Coordination by IES-JRC

Schools in EU, distributed East-West, North-
South, urban and non-urban

Portable PM samplers + local station (right)

CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

Pilot project timetable: Set-up (2005-2006) ; School implementation (2006-2007)Pilot project timetable: Set-up (2005-2006) ; School implementation (2006-2007)Program timetable: Set-up (2005-06) ; Pilot Project (2006-07) ; Expansion (2007-2014)Program timetable: Set-up (2005-06) ; Pilot Project (2006-07) ; Expansion (2007-2014)
© Pedro Ferraz de Abreu
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EURO-LIFE-NET:
Negotiating Agendas is a critical part of the processNegotiating Agendas is a critical part of the process

© Pedro Ferraz de Abreu
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CCL Canal Das Comunidades

Lusófonas

“A língua é a minha Pátria”…
…a Internet o nosso Mar

•Objectivos
–Aumentar os conteúdos áudio-
visuais em Português na Internet;
–Criar um canal áudio-visual via
internet onde cada comunidade é
uma produtora de conteúdos.

Via Internet

© Pedro Ferraz de Abreu
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• Cruzar culturas:  Engenharia e Ciências Sociais

• Doutoramento Conjunto e-Planning

• Laboratórios de Tecnologia para as Ciências Sociais

Multidisciplinaridade requer uma nova Agenda

© Pedro Ferraz de Abreu
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•Conservação vs. desenvolvimento (Olmstead)

•Esquina - maldição ou benção

Multidisciplinaridade - choque de culturas

© Pedro Ferraz de Abreu
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MIT-Portugal / e-Planning Agenda

e-infrastructure e-planning knowledge infrastructure

e-government e-planning for the government of the future

e-governance e-planning for a new governance

e-city & territory e-planning for the city of the future

e-citizenship e-planning for a new citizenship

www.e-planning.org

UTL
UNL
UL
UA

Colaboração
MIT-DUSP

Doutoramento
E-Planning

© Pedro Ferraz de Abreu
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Contact nodes:                    pfa@mit.edu

Participatory Science

www.citidep.pt  •  www.citidep.net

Tânia Fonseca

Timothy Sieber

Jorge Edison

Valérie Aillaud

Laura Colini

CITIDEP PROGRAMSCITIDEP PROGRAMS

Açores

USA

France

Italy

Argentina

Slovenia

Portugal

Luis Rionda

Clelia Guinazu

Mexico

Brasil

Citizenship & ICT

Vesna Dolnicar

Pedro Ferraz de Abreu

© Pedro Ferraz de Abreu
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www.labtec-cs.net

• TIC & ciência
participativa

• TIC & democracia
Participativa

• TIC & inclusão e
Cooperação

• TIC & políticas e
estratégias

© Pedro Ferraz de Abreu
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Pedro Ferraz de Abreu, PhD
pfa@mit.edu

ISCSP-UTL - Instituto Superior de Ciências Sociais e
Politicas

MIT - Massachusetts Institute of Technology
DUSP

CITIDEP - Centro de Investigação de Tecnologias
De Informação para uma Democracia Participativa
http://www.citidep.pt/
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