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A Multi—dimensional Output Prediction Model Based on
Tensor Partial Least Squares

FENG Yu
(School of Electronic and Control Engineering,Chang’ an University , Xi’ an 710064 , China)

Abstract; A prediction model based on tensor partial least squares (TPLS) is built to solve the problem of high dimensional data. The
input and output of the model are tensors,and multi—dimensional output can be predicted without dimensional reduction. Based on partial
least squares, this method introduces block by block Tucker decomposition and high order singular value decomposition. Through the
analysis of input and output variables, the potential variables containing the maximum information of both are extracted and the residual
error is calculated. Then,the new potential variable is calculated through the residual error,and the loop runs until the residual error is less
than the given range. The experimental data are derived from electrophysiological information of cardiac conduction systems in normal
and acute hyperglycemic environments. The input is a four—dimensional tensor which contains maximum positive amplitude , maximum
negative amplitude, frequency and single signal duration. The predictive output contains the concentrations and durations of acute hyper-
glycemia. The prediction results are compared with multi-way PLS and N-way PLS, which shows that the tensor PLS has the highest
prediction accuracy.
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