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Dimension Reduction of Shield Cutterhead Wear Signal by /-SNE

Manifold Learning Method
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(1. School of Architecture and Electrical Engineering, Hezhou University, Hezhou 532899, China;

2. School of Civil Engineering, Guangxi University of Science and Technology, Liuzhou 545006, China)
Abstract : In order to enhance the ability of monitoring the running stability of shield cutterhead, a method for dimensionality
reduction and performance evaluation of torque vibration signal of shield cutterhead based on ¢—SNE manifold learning was
designed. According to the actual parameters of shield equipment, the identification of cutter state parameters was realized by
data driven. The results show that compared with ISOMap, LLE, KPCA, etc., using {—~SNE manifold dimensionality reduction
can obtain a longer (—distribution, so that the low—dimensional far end points will have a larger low—dimensional interval, and
can accurately classify normal and degenerate samples, and accurately identify high — dimensional data containing low —
dimensional manifold. The variation of normal operating conditions and fault maintenance sampling interval in Markov space is
small, and the use of time —dependent Markov distance measure to evaluate tool performance can obtain higher precision,
effectively eliminate the correlation between different dimensions, and have better performance than Euclidean distance.
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