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Short Abstract

Feature selection is one of the most important techniques in machine learning and pattern recognition, which eliminates
redudant features and selects a suitable subset of features. This avoids overfitting when building the model and
improves the model performance. In many applications, obtaining labeled data is costly and time consuming, while
unlabeled data are readily available. Therefore, semi-supervised feature selection methods can be used to consider both
labeled and unlabeled data in the feature selection process. In this paper, a semi-supervised sparse feature selection
method is proposed based on hessian regularization and Fisher discriminant analysis which selects the appropriate
features using the labeled data and the local structure of both labeled and unlabeled data. In the proposed method, an
objective function based on semi-supervised scatter matrix and lyi-norm is presented for feature selection which
considers the correlation among features. To solve the proposed objective function, an iterative algorithm is used and its
convergence is experimentally and theoretically proved. The results of the experiments on five data sets indicate that the
proposed method improves the selection of relevant features compared to other methods used in this paper.
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1. Short Introduction

Feature selection is one of the most important techniques in machine learning and pattern recognition, which eliminates
redudant features and selects a suitable subset of features. This avoids overfitting when building the model and
improves the model performance. In many applications, obtaining labeled data is costly and time consuming, while
unlabeled data are readily available. Therefore, semi-supervised feature selection methods can be used to consider both
labeled and unlabeled data in the feature selection process. Classical semi-supervised feature selection methods evaluate
the features one by one and neglect the correlation among different features. To overcome this problem, semi-
supervised sparse feature selection methods have been proposed to consider the correlation among different featurs in
feature selection process.

2. Proposed Work and Methodology

In this paper, a semi-supervised sparse feature selection method is proposed based on hessian regularization and Fisher
discriminant analysis which selects the appropriate features using the labeled data and the local structure of both labeled
and unlabeled data. In the proposed method, an objective function based on semi-supervised scatter matrix and 12,1-
norm is presented for feature selection which considers the correlation among features. To solve the proposed objective
function, an iterative algorithm is used and its convergence is experimentally and theoretically proved. The results of
the experiments on five data sets indicate indicate that the proposed method outperforms other methods in selecting the
relevant features.

3. Conclusion

In this paper, a semi-supervised sparse feature selection method based on hessian regularization and Fisher discriminant
analysis was proposed which uses the labeled data and the local structure of both labeled and unlabeled data to select
the appropriate features. Proposed method uses a semi-supervised scatter matrix and a regularization based on 12,1-
norm to consider the correlation among features. An iterative algorithm is used to solve the proposed method and its
convergence is experimentally and theoretically proved. The results of of the experiments showed that the proposed
method improves the selection of relevant features compared to other methods used in this paper.
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