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B Research

= re+search

= “creative work undertaken on a systematic basis in order to increase the stock of
knowledge, including knowledge of man, culture and society, and the use of this
stock of knowledge to devise new applications” (wikipedia.org)
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Hybrid Genetic Algorithms for Feature Selection

Il-Seok Oh, Member, IEEE, Jin-Seon Lee, and Byung-Ro Moon, Member, IEEE

Abstract—This paper proposes a novel hybrid genetic algorithm for feature selection. Local search operations are devised and

embedded in hybrid GAs to fine-tune the search. The op

rized in terms of their fine-tuning power, and their

"
'S are p

effectiveness and timing requirements are analyzed and compared

The hybrid technique produces two desirable effects: a

significant improvement in the final performance and the acquisition of subset-size control. The hybrid GAs showed better

properties d to the ck

ical GAs. A method of performing rigorous timing analysis was developed, in order to

compare the timing requirement of the conventional and the proposed algorithms. Experiments performed with various standard data

sets led that the

piop

d hybrid GA is superior to both a simple GA and sequential search algorithms.

Index Terms—Feature selection, hybrid genetic algorithm, sequential search algorithm, local search operation, atomic operation,

multistart algorithm.

+

1 INTRODUCTION

EATURE selection is the problem of selecting a subset of d

features from a set of D features based on some
optimization criterion. The primary purpose of feature
selection is to design a more compact classifier with as little
performance degradation as possible. The features removed
should be useless, redundant, or of the least possible use. It
is well known that, for a problem of nontrivial size, the
optimal solution is computationally intractable due to the
resulting exponential search space and, hence, all of the

Among the different categories of feature selection
algorithms, the genetic algorithm (GA) is a rather recent
development. The GA is biologically inspired and has many
mechanisms mimicking natural evolution [6]. It has a great
deal of potential in scientific and engineering optimization
or search problems. Furthermore, GA is naturally applic-
able to feature selection since the problem has an
exponential search space. The pioneering work by Siedlecki
and Sklansky demonstrated evidence for the superiority of
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