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Feature Selection (FS)
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Existing Approaches

F

- Evaluate 
attribute/ class 
dependecy.
-criterion: 
correlation, infor. 
Theory, distrib. 
Distances.
-scoring methods
-No classifier

W

-Subsets assessed 
by classifier.
-Search strategies
-Sequential
-floatting search
-Tabu, GRASP, SA
-Evolutionary(GA)
-Swarm appr.

H

-Hybrid Schemata:
-Filter /wrapper 
combination
-heuristic 
combination

Filters Wrappers Hybrid



7

GA vs Memetic Algorithms
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Why memetic search?

• Enhancing GA capabilities: 

– exploration: evolutionary Operators

– intensification: Local search

• LS refines new solutions: exchanging them by 

improved ones.

• LS: ability to implement a specific problem 

Knowledge (meme).

– Neigborgood exploration

• Numerous integration alternatives.

• Successful application of GA in FS modeling
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Local Search

• Idea: improve the current solution by 

exploring its neighborhood

Local search

Neighborhood

Pivot rule

Depth
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Proposed memetic Schemata

BitFlip:BF
-Add /remove a 

feature at a time

-Hamming 
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- Replace an 
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Solution: binary representation 

(0/1) Selected / Not selected

Memetic behaviours

Type:

Integration:

Depth:

AF/BF

best/All

Seq./iterative

What is the more 

effective schema?
Q
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Experiments

• Data sets: 3 UCI benchmarks

– Dimensions: [57..2000]

• Evaluation criterion:

– Error rate(%)

– Test methods: Hold out(Search), 

CV(validation)

• Experiments:

– Run at least 10 times.

– Reported results: Mean; St. Dev, t-Test
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Results

SpamBase Arrhythmia Colon cancer

Gain Ra
nk

Gain Rank Gain Rank

Seq. BF(Best) 8,37% 8 1,93% 8 31,60% 4

AF(Best) 26,18% 3 9,45% 3 28,83% 5

BF(All) 12,12% 6 3,97% 6 26,69% 6

AF(All) 38,30% 2 13,89% 2 44,94% 2

Iter. BF(Best) 9,44% 7 1,98% 7 14,42% 7

AF(Best) 24,79% 4 6,48% 4 33,28% 3

BF(All) 14,91% 5 4,96% 5 13,34% 8

AF(All) 40,77% 1 17,21% 1 56,6% 1
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Results(2)

1

Global 
improvement

-All memetic 
schema enhances 
GA

2

AF vs BF
-Suepriority of AF 
schema over BF
-Top 3

3

-Some sequential 
schemata 
outpermors 
iterative LS
-search 
improvements for 
large problem 
dimensionalities



14

Current Work

Extending basic LS operators

F4 :LS adaptation to high dimensional problem

F3: LS based on FS problem knowledge

F2:Generalization of FS heuristics

F1: AF/BF
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Conclusion

• FS problem is a multi-disciplinary reseach field,

and the combinatorial issue stills one of the more

attractive.

• We investigate 8 memetic schemata.

– Global improvement over GA

– Some schemata are more intersting.

• Hybrid modeling is an effective way to tackle FS

problems.
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Perspectives

• Investigation of new Neighborhood structures.

• Study behavioral aspects of LS with differnt 

meta-heuristics

• Adaptation and application to high 

dimensional problems.

– (Gene expression data).

– Proteomics
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Email: messeghir@sfr.fr

Questions?

Remarks!
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Diagram

1

-Boost existing FS 
approaches
-explore new 
strategies (ACO -
PSO)

2

-Distributed 
version 
Of retained model
-study dynamics 
and collaboration 
behavior

3

-Optimize 
Embedded 
Strategies
PSO/ACO
SVM-RF
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Proposed memetic Schemata
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Research directions

FS

Local searchDistribution

Filters

SVM-Embedded

Swarm strategies

Relevance, interaction
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Diagram

ThemeGallery is 

a Design Digital Content 

& Contents mall 

developed by Guild 

Design Inc.
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Research directions
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Diagram
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Diagram
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Progress Diagram

Phase 1 Phase 2 Phase 3
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Block Diagram
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Marketing Diagram
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Questions?

Remarks!


