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[ Abstract] The Two-dimensional Feature Fusion (2DFF) method based on two-dimensional feature matrix,i. e. , two-
dimensional principal component analysis can the goal of feature fusion by decreasing the dimensions of the feature
matrix , but it performs well got only when the difference in the dimensions of feature vectors is small. Some zeros after
every single feature vector to get a two-dimensional feature matrix in the construction method of feature matrix of
traditional 2DFF, which may change attributes of original feature vector at the condition that the difference in dimension
of each feature vectors is huge and decreases the identification rate. Since the disadvantage above,a new construction
method of feature matrix based on Singular Value Decomposition( SVD) is proposed. The new method groups all feature
vectors end to end as a new one-dimensional feature vector which is decomposed into a two-dimensional feature matrix by
keeping the phase of the signal unchanged based on the decomposition feature of SVD. Experimental result shows that the
new method has a higher identification rate than traditional 2DFF feature construction method difference in the dimensions
of feature vectors.

[ Key words] state identification; fault diagnosis of high-speed train; feature fusion; two-dimensional feature matrix;
Principal Component Analysis( PCA)
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