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Hoje

• Aplicações em:
– Árvores de Decisão
– Aprendizagem Bayesiana
– Aprendizado por Instância (k-NN)
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Árvores de Decisão
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Árvores de Decisão

Agenda
• Decision Trees for Fast Security Assessment of 

Autonomous power systems with a large penetration 
from Renewables (1995)

• Misfire identification in a four-stroke four-cylinder petrol 
engine using decision tree (2010)

• Vibration based fault diagnosis of monoblock 
centrifugal pump using decision tree (2010)
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Introdução
• Uso de árvores de decisão para avaliar um sistema 

elétrico autônomo de porte médio com grande 
penetração de energias renováveis
• Cenário: Ilha grega de Lemnos
• Grande potencial eólico (10MW / 25 MW)

• Problema: margem de segurança
• Load margin - forecasting errors
• Wind margin - wind forecasting errors
• A dynamic security margin

Decision Trees for Fast Security Assessment of Autonomous
       power systems with a large penetration from Renewables (1995)
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A rede em estudo
• PV - Plantas Photovoltaics
• WP - Wind Parks
• DPS - Diesel Power Station
• 5 - buses
• 6 types of loads:

• Lighting (2)
• Termal (1)
• Motor  (3)

Decision Trees for Fast Security Assessment of Autonomous
       power systems with a large penetration from Renewables (1995)
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Modelando o problema
• Given a load demand PL   +  Total wind power PW  

+  PV power PPV , the DUs power ( PD ) is 

PD = PL - PW - PPV

• WM required Wind Margin
• PDN,min  - the minimum necessary nominal capacity

PDN,min = PD + WM x PW

• Assim 11 valores de PDN,min são possíveis (1.2MW to 10.5MW)
• PPV (solar) é contínua 

Decision Trees for Fast Security Assessment of Autonomous
       power systems with a large penetration from Renewables (1995)
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A base de aprendizado
• Learning Set (LS) / Test Set (TS)

– Predetermined - Operating points (OP)
– 1800 pontos (apenas realísticos)

• PD >= 0.25 PDN
• PW <= 0.75 PL

– OPs é seguro se freq < 1Hz 

Decision Trees for Fast Security Assessment of Autonomous
       power systems with a large penetration from Renewables (1995)
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Decision Trees for Fast Security Assessment of Autonomous
 power systems with a large penetration from Renewables (1995)

Atributos
• De 47 possíveis (8 apenas / 95% de acurácia)
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Decision Trees for Fast Security Assessment of Autonomous
 power systems with a large penetration from Renewables (1995)

Árvore de decisão resultante
• Notação
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Árvore de decisão resultante
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Decision Trees for Fast Security Assessment of Autonomous
 power systems with a large penetration from Renewables (1995)
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Resultado no Test Set. 
•



Decision Trees for Fast Security Assessment of Autonomous
 power systems with a large penetration from Renewables (1995)

Discussão
• Importância dos atributos
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Decision Trees for Fast Security Assessment of Autonomous
 power systems with a large penetration from Renewables (1995)

Discussão
• Tamanho da rede vs confidence level
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Decision Trees for Fast Security Assessment of Autonomous
 power systems with a large penetration from Renewables (1995)

Usar on-line
• Uma árvore de decisão pode ser facilmente convertida 

em um conjunto de regras.
– Analisadas sequencialmente
– IF … THEN … ELSE

• Seleção de diferentes árvores com requisitos / 
preferências diferentes
• Margem de seguranças pequenas inicialmente

• Pela análise de um ramo “unsafe” pode-se buscar 
alterar o estado para “safe”
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Aprendizagem Bayesiana
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Aprendizagem por Instância
Os k-Vizinhos Mais Próximos

k-Nearest Neighboor
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Aprendizagem Bayesiana

Agenda
• Discriminant analysis of wood-based materials using 

near-infrared spectroscopy (2003)

• A Novel Continuous KNN Prediction Algorithm to 
Improve Manufacturing Policies in a VMI Supply Chain 
(2014)

• Evidential KNN-based condition monitoring and early 
warning method with applications in power plant (2018)
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Introdução
• This paper examines and compares various 

manufacturing policies which a manufacturer may adopt 
so as to improve the performance of a supply chain 
under vendor managed inventory (VMI) partnership.

• The goal is to maximize the combined cumulative profit 
of supply chain while minimizing the relevant inventory 
management costs.

• The supply chain is a two-level system with a single 
manufacturer single retailer at each level, in which the 
manufacturer takes the responsibility of overall 
inventories of supply chain.

A Novel Continuous KNN Prediction Algorithm to Improve 
Manufacturing Policies in a VMI Supply Chain (2014)

19



Introdução
• A base system dynamics (SD) simulation model is first 

employed to describe the dynamic interactions between 
the variables and parameters of manufacturer and 
retailer under VMI. 

A Novel Continuous KNN Prediction Algorithm to Improve 
Manufacturing Policies in a VMI Supply Chain (2014)
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Problema
• A base system dynamics (SD) simulation model is first 

employed to describe the dynamic interactions between 
the variables and parameters of manufacturer and 
retailer under VMI. 

A Novel Continuous KNN Prediction Algorithm to Improve 
Manufacturing Policies in a VMI Supply Chain (2014)
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