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Abstract : Characteristic dataset dimension reduction is one of the key steps in mechanical fault intelligent diagnosis.
However, it is difficult for the conventional dataset dimension reduction method to accurately extract the sensitive
characteristic information, which can reflect the operation state of the rotor, from the high-dimensional nonlinear datasets.
Thus, the precision of fault pattern recognition will be reduced. Although the local tangential space alignment (LTSA)
algorithm can yield good dimension reduction effect for a part of the high-dimensional nonlinear datasets, it is not suitable
for processing the high dimensional data sources with high- curvature distribution, sparse uneven distribution etc. In this
study, combining the LTSA algorithm with the linear blocking method, the linear local tangential space alignment (LLTSA)
algorithm is proposed. In the algorithm, the global and the local structures of the dataset are fully considered, and the data
sample space is divided into a set of linear blocks so that the same data after the dimension reduction has a better clustering
performance. This algorithm is verified by the time-domain characteristic dataset of the high-dimensional nonlinear rotor
vibration data. The results show that the dataset after the dimension reduction algorithm has a good clustering and
classification performance.
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