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A New Robust Subspace Modeling Method

YU Cheng-Wen GUO Lei ZHANG Qian-Jin LI Hui-Hui
(College of Automation, Northwestern Polytechnical University, Xi’an 710072)

Abstract Noise data can arbitrarily skew the solution from the desired solution in traditional subspace leammg meth-
ods that based on least squares estimation, in addition, batch-based mode of subspace learning is time consuming for
large scale and high dimensional problem. To deal with these two problems simultaneously, we propose a new robust
learning method which comprise of two parts: robust initial parameter learning based on robust dual square function,
degrade descending rule and M-estimators, which can automatically detect and remove picture level outliers and pixel
level outliers; then followed by a robust incremental subspace learning process considering removing the picture level
outliers and pixel level outliers. The simulation experiments show that our method is robust to different noise data, and

gets better reconstruction effect of trammg data through learned subspace for illumination with a much more higher

learning speed than Torre's method™*!

Keywords Subspace learning, Incremental learning, Robust statistic, M-estimation, Qutlier
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