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Adaptive loss semi-supervised feature selection based on Hessian
regularization

ZHU Jian-yong"?, ZHOU Zhen-chen™?, YANG Hui“*!, NIE Fei-ping®

(1. College of Electrical and Automation, East China Jiaotong University, Nanchang 330013, China; 2. Key Laboratory
of Advanced Control and Optimization of Jiangxi Province, Nanchang 330013, China; 3. Center for Optical Image
Analysis and Learning, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The traditional semi-supervised sparse feature selection based on Laplacian graph has received extensive
attention for its higher efficiency. However, due to the lack of extrapolation ability of the Laplacian operator, the
limited labeled data is still not well utilized and is too sensitive for outliers. Therefore, an adaptive loss semi-supervised
sparse feature selection algorithm based on Hessian regularization is proposed. Firstly, Hessian is used to preserve the
local manifold structure of data in order to improve the linear mapping capability. At the same time, an adaptive loss
function is exploited to measure the label fitness by adjusting the adaptive loss parameters, which significantly enhances
model’s robustness to data with a small or substantial loss. Moreover, l2 ,-norm is leveraged to constrain the prediction
matrix, which not only improves the distinguishing degree of features, but also increases the adaptability of the proposed
model. Then, a recursive iterative optimization algorithm is proposed to solve the proposed model. Finally, systematic
experimental results on real public data sets illustrate the effectiveness and superiority of the proposed approach on related
tasks.
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