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Abstract

Processing and analyzing high-dimensional data is a significant challenge
in many domains, and feature selection, as an effective dimension reduction
method, plays a key role in improving the performance of machine learning
models. Given that in the real world, labeling large volumes of data is costly
and time-consuming, semi-supervised feature selection methods that can
leverage valuable information from unlabeled data alongside labeled data
have gained considerable importance. In this paper, a novel sparse semi-
supervised feature selection framework is introduced, which
simultaneously preserves the broad and local structures of data as well as
the information from available labels. The proposed framework by
optimizing a comprehensive objective function comprising an autoencoder
reconstruction term, an L_(2,1)-norm regularization term for sparsity, and
a term based on the semi-supervised spectral graph, selects an optimal
subset of features. To solve this optimization problem, a gradient-based
backpropagation algorithm is employed, and its convergence has been
empirically investigated and confirmed. Extensive evaluations on six
standard datasets and comparison of the results with several prominent
previous methods demonstrate the significant superiority of the proposed
framework in improving classification accuracy and selecting more
effective features under semi-supervised conditions.
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