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supervisionada de seleção de 
features

- Experimentos, resultados e 
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 O que são features?

● Geralmente os algoritmos de aprendizagem de máquina lidam com uma estrutura matricial 
de dados (essa matriz é chamada de dataset)

● As diversas fontes de dados (db, imagem, áudio, texto, etc) são convertidas para uma única 
tabela (dataset)

● No dataset denominamos as linhas como exemplos, instâncias, observações ou objetos e 
nas colunas como atributos, variáveis ou features
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Áudio

TextoImagens

Representação de dados multimídia
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Representação dos Dados - Microarray
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FENG, Jie; XU, Jing. Identification of 
pathogenic genes and transcription factors 
in glaucoma. Molecular medicine 
reports, v. 20, n. 1, p. 216-224, 2019.

Através da análise de microarray (dados genéticos) buscamos identificar os genes com maior 
expressão para uma determinada doença/tumor/estudo.



Features
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Alguns desafios

Dispersão dos dados
Como diminuir a dispersão dos 
dados a partir das features ?

n

n

n = objetos



Features
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Desafios

Eliminar features indesejadas
Como selecionar as 2 melhores 
features ?



Features
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Alguns desafios

Curse of dimensionality
dimensions >> instances



 O que são features?

10https://www.iguazio.com/glossary/feature-store/
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Data Science Solution Workflow
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https://laptrinhx.com/complete-life-cycle-of-a-data-science-machine-learning-project-3256392522/
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CD4ML
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Continuous Delivery for Machine Learning

Continuous Delivery for Machine Learning (CD4ML) is a 
software engineering approach in which a cross-functional 
team produces machine learning applications based on code, 
data, and models in small and safe increments that can be 
reproduced and reliably released at any time, in short 
adaptation cycles.



CD4ML Process

14Continuous Delivery for Machine Learning - CD4ML

https://martinfowler.com/articles/cd4ml.html


Model Building
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Model Building



Featurization (Feature Store)
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conceito

prática

https://feast.dev/

https://feast.dev/


Por que é importante obter features 
interpretáveis?

17Feature importance

RandomForest evaluation - Titanic



Porque o aprendizado não-supervisionado ?

?



Unsupervised Learning
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Concept drift

Namitha, K., Santhosh Kumar, G. Learning 
in the presence of concept recurrence in 
data stream clustering. J Big Data 7, 75 
(2020).

Data Labelling

bigdata 



Clustering Solution Workflow
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OLIVEIRA, Marcos de S.; QUEIROZ, 
Sergio R. de M.; DE CARVALHO, 
Francisco de AT. Unsupervised 
feature selection method based on 
iterative similarity graph 
factorization and clustering by 
modularity. Expert Systems with 
Applications, v. 208, p. 118092, 
2022.



KNMFS
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Kernelized NMF and Modularity Feature Selection (KNMFS)
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KNMFS
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Kernelized NMF and Modularity Feature Selection (KNMFS)
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KNMFS
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step 1/5: Similarity matrix



KNMFS
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step 1/5: Similarity matrix

data sort == grouping



KNMFS
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Kernelized NMF and Modularity Feature Selection (KNMFS)
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KNMFS
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step 2/5: Iterative NMF

V_inicial V_final = G(W * H)T



KNMFS
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step 2/5: Iterative NMF



KNMFS
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Kernelized NMF and Modularity Feature Selection (KNMFS)
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KNMFS
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step 3/5: Similarity Graph

from sklearn.neighbors import kneighbors_graph



KNMFS
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Kernelized NMF and Modularity Feature Selection (KNMFS)
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KNMFS
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step 4/5: Louvain Community Detection



KNMFS
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Kernelized NMF and Modularity Feature Selection (KNMFS)
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KNMFS
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step 5/5: Feature Scoring

F1 F2 … Fd
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KNMFS
step 5/5: Feature Scoring

c1 c2 … cK
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KNMFS
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Kernelized NMF and Modularity Feature Selection (KNMFS)
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KNMFS
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https://github.com/marcosd3souza/KNMFS



Experimentos
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KNMFS

39

Data & Methods



KNMFS
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Metodologia

● Para os métodos foram utilizadas configurações default. Por exemplo, k=5 para 
construção do grafo knn e distância euclidiana

● O número de features selecionadas foi através de números mágicos: [10, 20, 30 … 100]

● O K-Means foi executado com o k igual ao número de classes prévia

● Foram calculadas as métricas de cluster accuracy, NMI e ARI

● Os resultados foram compilados considerando o MAX, AVG e STD
○ em seguida foi realizado o teste de Friedman e post-hoc nemenyi para identificar 

uma diferença significativa (CD)



KNMFS
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Time



KNMFS
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ACC



KNMFS
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NMI



KNMFS
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ARI



KNMFS
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Friedman Test



KNMFS
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Nemenyi Test
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Thanks!

Pessoas impulsionando inovação. 

Inovação impulsionando negócios.


