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Performance Improvement of Feature Selection Methods based on
Bio-Inspired Algorithms

Chulmin Yun' - Jihoon Yang™

ABSTRACT

Feature Selection is one of methods to improve the classification accuracy of data in the field of machine learning. Many feature
selection algorithms have been proposed and discussed for years. However, the problem of finding the optimal feature subset from full data
still remains to be a difficult problem. Bio-inspired algorithms are well-known evolutionary algorithms based on the principles of behavior
of organisms, and very useful methods to find the optimal solution in optimization problems. Bio-inspired algorithms are also used in the
field of feature selection problems. So in this paper we proposed new improved bio—inspired algorithms for feature selection. We used
well-known bio-inspired algorithms, Genetic Algorithm (GA) and Particle Swarm Optimization (PSO), to find the optimal subset of
features that shows the best performance in classification accuracy. In addition, we modified the bio-inspired algorithms considering the
prior importance (prior relevance) of each feature. We chose the mRMR method, which can measure the goodness of single feature, to set
the prior importance of each feature. We modified the evolution operators of GA and PSO by using the prior importance of each feature.
We verified the performance of the proposed methods by experiment with datasets. Feature selection methods using GA and PSO produced
better performances in terms of the classification accuracy. The modified method with the prior importance demonstrated improved
performances in terms of the evolution speed and the classification accuracy.

Key Words : Machine Learning, Feture Selection, Bio-Inspired Algorithm, Evolutionary Algorithms
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/* Do Mutation */
For i=1to NV

For j=1 to n

// No change

0

If (;€D,) then z;

get random value rand (0 <rand <1)
If (rand<P,)

1

Else z;;

Else If (xﬁj =1)

// No change

Else z;;=0

If (a:jEDl) then z;; =1

Endif

Endfor
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Waveform 76.84 76.84 77.64 77.64 Waveform 81.42 81.42 81.60 81.60
Sonar 78.85 78.85 84.13 84.13 Sonar 81.73 82.21 84.62 83.65

Image Segmentation 88.10 88.14 88.23 88.23

Image Segmentation | 86.10 86.10 86.15 86.15

Flag 73.71 7423 74.23 75.26 Flag 66.49 69.55 69.07 71.65
Hepatitis 85.81 84.52 85.81 85.81 Hepatitis 88.39 86.45 89.68 89.68
Lung Cancer 71.88 71.88 71.88 71.88 Lung Cancer 78.13 84.38 87.50 87.50
Promoter 86.79 86.79 86.79 86.79 Promoter 96.23 93.40 95.28 95.28
Splice 94.48 93.98 94.70 94.61 Splice 85.36 85.36 85.17 85.30
Optdigits 90.03 89.69 90.40 91.43 Optdigits 98.17 98.22 98.33 98.38
SpectF 83.52 83.52 86.14 84.64 SpectF 79.40 79.40 79.40 79.40
Connect-4 70.19 70.62 70.33 70.62 Connect-4 64.83 64.83 64.83 64.83

Water Treatment 72.87 73.06 76.28 74.95

Water Treatment 79.51 80.08 79.89 81.21

Isolet 83.55 85.55 84.56 86.57

Isolet 96.75 96.90 96.75 9743

HDR Multifeature 96.40 97.10 96.65 96.65

HDR Multifeature 99.10 9945 99.53 99.53
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