
Inês Dutra  & Michel Ferreira

Faculdade de Ciências

Universidade do Porto

CRACS & LIAAD INESC TEC

ines@dcc.fc.up.pt           gab. 1.31

michel@dcc.fc.up.pt       gab. 1.22

mailto:michel@dcc.fc.up.pt


CONTEÚDO

● Métodos baseados em procura
● Algoritmos para jogos
● Representação do conhecimento
● Geração de planos
● Modelos com incerteza
● Aprendizagem de máquina
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BIBLIOGRAFIA

● Artificial Intelligence: a Modern Approach, 3rd. 
Edition. Peter Norvig and Stuart Russell, Prentice Hall

● Artificial Intelligence: a New Synthesis, Nils Nilsson
● Artificial Intelligence, Elaine Rich and Kevin Knight
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AVALIAÇÃO

● Testes
● Trabalhos
● Exame
● Critérios de avaliação na ficha da unidade 

curricular
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MEIOS DE COMUNICAÇÃO

● Email: ines@dcc.fc.up.pt
(pf, não usem dutra@fc.up.pt)

● Página da disciplina no sigarra
● Mailing list interna do DCC: 

ia1617@dcc.fc.up.pt

● Página da disciplina:
●

http://www.dcc.fc.up.pt/~ines/aulas/1617/IA/IA.html
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AT ROBOT RESTAURANT 20 ROBOTS DELIVER FOOD TO THE TABLE, 
COOK DUMPLINGS AND NOODLES, USHER DINERS AND ENTERTAIN 
THEM IN HARBIN, HEILONGJIANG PROVINCE IN CHINA. 
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NSF-FUNDED UNIVERSITY OF TEXAS AUSTIN DESIGNED 
HARMONY TO DELIVER PHYSICAL THERAPY AND AID 
NEUROLOGICAL DISORDERS SUCH AS STROKE AND SPINAL 
CORD INJURY

IS IT ALL ABOUT ROBOTS?
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OUTLINE

● Current AI 
● AI in Portugal
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APPLICATIONS  
MULTIDISCIPLINARITY

➢ (Meta)Heuristic Search
➢ Classical search
➢ Constraint satisfaction
➢ Simulated annealing
➢ Hill climbing
➢ Genetic algorithms
➢ Evolutionary algorithms
➢ Randomized algorithms
➢ Tabu search

➢ Adversarial games
➢ Knowledge Representation
➢ Knowledge Engineering
➢ Knowledge Discovery / Data Mining / Machine 

Learning
➢ Planning and Scheduling
➢ Natural Language Processing
➢ Pattern Recognition (image and voice)
➢
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(META)HEURISTIC SEARCH

➢ New heuristics and formulations 
for problems are published every 
year in main stream conferences 
and journals
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GAMES

Google’s DQN
(deep learning)
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KNOWLEDGE 
REPRESENTATION

➢ Logic
➢ Probabilistic relational models (PRM)
➢ Graphical models
➢ NO-SQL databases
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ABOUT LOGIC
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USEFUL TO CORRELATE 
INSTANCES
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Kinds of representation: 
time, location, space, hierarchies, concept aggregation 



KNOWLEDGE DISCOVERY

➢ Buzz expression: big data
➢ Consensus today: small data!

➢Machine learning:
➢ Inductive logic programming
➢ Probabilistic models
➢ Active learning
➢ Deep learning
➢ Transfer learning
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PLANNING AND SCHEDULING

➢ Graphplan
➢ Annual competition: International 

Workshop on the International Planning 
Competition (WIPC)

➢ PDDL or similar still being used
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NATURAL LANGUAGE 
PROCESSING

➢ Advances with Google translator
➢ Interesting projects such as Floresta 

Sintatica
➢ Visual Interactive Syntax Learning (VISL)
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http://www.wired.com/2015/01/simple-pictures-state-art-ai-still-cant-recognize/
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SPEECH RECOGNITION

Number of 
hits

Percentage 
of hits

Number of 
wrong

Percentage 
of wrong

63 73,26% 23 26,74%

 Relatorio: A pele e o tecido celular subcutâneo 
apresentam aspectos mamográficos normais.

 WS API: a pele e o tecido celular subcutâneo 
apresentam aspectos demográficos normais 

 Voice Note: a pele e do tecido celular subcutâneo 
apresento aspectos demográficos normais.
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KEY

➢ Combination of various techniques
➢ For example, planning uses:

➢  search + 
➢ machine learning + 
➢ pattern recognition + 
➢ knowledge representation (logic) and engineering

➢ Mathematical modeling and optimization
➢ Wearables (e.g., sneakers that detect humour or 

wearable for diabetic people) and smart applications

23



AI IN PORTUGAL

➢ Several groups:
➢ Machine learning

➢ Strong group at UP
➢ Robotics

➢ RoboCup         lots of research and championships 
➢ Knowledge representation

➢ First order logic        YAP system totally developed in Portugal

➢ EPIA
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CAN WE DO MORE?

➢ Maybe not compete with MIT…
➢ …but we have the competence to excel 
and be internationally recognized:
➢ Intelligent wearables and smart apps
➢ Knowledge representation and 

implementations
➢ robotics
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OTHER RELATED AREAS

➢ Paralellism
➢ Can mitigate some of the combinatorial 

explosion of AI algorithms
➢ Neuroscience and Cognitive science

➢ Helping to better understand mental 
processes and reasoning
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➢ Let the discussion start…
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