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Table 1 Optimal parameters for LS-SVR, MLS-SVR
and MTLS-SVR on the broomcorn data set
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Table 2 Comparisons of the predicted results with PLS, LS-SVR,
MLS-SVR and MTLS-SVR quantitative analysis models

8/% R
PLS LS-SVR MLSSVR  MTLSSVR PLS LS-SVR MLSSVR  MTLSSVR
EHR 1.77 1.52 1.52 1.52 0.991 7 0.992 2 0.992 3 0.9931
HMER 5.75 4.98 4.91 3. 04 0.731 7 0.762 7 0.7725 0.894 0
T8 1.36 1.11 1.11 1.01 0.884 2 0.922 3 0.9223 0. 940 6
Avg. 2.96 2.54 2.51 1.85 0.869 2 0.892 4 0. 895 7 0.942 6
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Multi-Task Least-Squares Support Vector Regression Machines with
Applications in NIR Spectral Analysis
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Abstract In near infrared spectral quantitative analysis, many models consider separately each composition when modeling sam-
ple compositions’ content, this disregarding the underlying relatedness among sample compositions. To address this problem,
the paper views modeling each sample composition’s content as a task, thus one can transform the problem that models simulta-
neously all sample compositions’ content to a multi-task learning problem, On the basis of the LS-SVR, a multi-task LS-SVR
(MTLS-SVR) model is proposed. Furthermore, an efficient large-scale algorithm is given, The broomcorn samples are taken as
experimental material, and corresponding quantitative analysis models are constructed for three sample compositions”’ content
(protein, lysine and starch) with LS-SVR, PLS, multiple dependent variables LS-SVR (MLS-SVR) and MTLS-SVR. For the
MTLS-SVR model, the average relative errors between actual values and predicted ones for the three sample compositions’ con-
tent are 1. 52%, 3. 04% and 1. 01%, respectively, and the correlation coefficients are 0. 993 1, 0. 894 0 and 0. 940 6, respective-
ly. Experimental results show MTLS-SVR model outperforms significantly the three others, which verifies the feasibility and ef-
ficiency of the MTLS-SVR model.

Keywords Near infrared spectrum; Chemometrics; Multi-task LS-SVR
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