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Abstract

Introduction: In the area of big data, the dimension of data in many fields are increasing dramatically. To deal with the
high dimensions of training data, online feature selection algorithms are considered as very important issue in data mining.
Recently, online feature selection methods have attracted a lot of attention from researchers. These algorithms deal with the
process of selecting important and efficient features and removing redundant features without any pre-knowledge of the set
of features. Despite all the progress in this field, there are still many challenges related to these algorithms. Among these
challenges, we can mention scalability, minimum size of selected features, sufficient accuracy and execution time. On the
other hand, in many real-world applications, features are entered into the dataset in groups and sequentially. Although many
online feature selection algorithms have been presented so far, but none of them have been able to find trade of between these
criteria.

Method: In this paper, we propose a group online feature selection method with feature stream using two new measures of
redundancy and relevancy using mutual information theory. Mutual information can compute linear and non-linear
dependency between the variables. With the proposed method, we try to create a better tradeoff between all the challenges.
Results: In order to show the effectiveness of the proposed online group feature selection method, a number of experiments
have been conducted on six large multi-label training data sets named ALLAML, colon, SMK-CAN-187, credit-g, sonar and
breast-cancer in different applications and 3 online group feature selection algorithms named FNE_OGSFS «Group-SAOLA
and OGSFS which are presented recently. Also, 3 evaluation criteria including average accuracy using KNN (k - nearest
neighborhood) , SVM (Support Vector Machine) and NB (Naive Bayesian) classifiers, number of selected features and
executing time were used as criteria for comparing the proposed method. According to the obtained results, the proposed
algorithm has obtained better results in almost of cases compared to other algorithms which it shows the efficiency of the
proposed method.

Discussion: In this paper, we will show that proposed online group feature selection method will achieve better performance
by considering label group dependency between the new arrival features.

Keywords: Online Group Feature selection algorithm, feature stream datasets, mutual information.
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Input: new arrival group of features G
Qutput: the final selected feature set S

# Phase 1:
1 For each feature F in new arrival group of features G
2 Calculate MI=I(F , C)
3 If ( MI = threshold)
4. Insert F into selected feature set S in descending order
5 End if
6. End For
#Phase 2:
7 If (S is not empty)
8. insert the features in S into S” in descending order
9. Fj=First _ Element (S) // select the first feature in sorted list S
10. Do
11 Fi=Next _ Element (S, Fj) /find feature fi in S which is next to Fj
12. Do
13. If I( Fi , Fj)=I( Fi, C)
14. Remove fi from S
15. Fi= Next _Element ( S, Fj)
16. End If
17. End Until (Fi==Null);
18. Fj=Next _Element (S, Fj)
19. End Until (Fj==Null)
20. End
21, End

22. Return S
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