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Table 1 Results of PLS and PPLS model( X107 mg « L™")

Benzene Toluene Methylene chloride Acetone Chloroform

Creal Lp—red Creal (p—red Creal (p—red Creal (p—red Creal Lp—red
PPLS PLS PPLS PLS PPLS PLS PPLS PLS PPLS PLS
1. 850 1. 796 2.220  2.368 2.019 2.890 2.610 2.768 2.493 0.104 0.094 0.086 2.689 2.580  3.917
3.062  3.016 2.387  2.895 3.152  2.818 2.088 1.970 2.0518 0.072 0.086 0.095 4.303 4.367  4.059
2.233  2.199 2.393  3.572  3.253 2. 670 1.948  2.093  2.401 0.084 0.083 0.101 4.401 4. 481 3.492
1.914 1.860 2.192 3.308 3.113 2.730  2.958 3.046  3.019  0.091 0.080 0.090 2.934 2.950  3.207
2.552 2.592 2.726 2.068  2.477 2.503 2.262 2.075 2.110 0.117 0.114 0.102 3.667 3.530 3.418
1. 818 1.808 2.212 2.932 2.588 2.769 3.410 3.567 3.099 0.114 0.089 0.080 4.156 4.080  3.283
2.105  2.179 2.099 3.196  2.762 2.972 2.784 2.98 2.806  0.065 0.061 0. 075 2.445  2.505  3.897
2.934 2.937  2.577 2.180 2.882 2.649  2.088 1. 768 1.980 0.097 0.111 0.102 4.7922 4.873  3.774
2.392  2.427  2.768  2.256  2.273  2.431 1.914 1. 906 1.953  0.128 0.121 0.113  4.401 4.319  3.332
2.711 2.736 2.171 3.572  3.515  2.928 2.784  2.809 2.534 0.084 0.081 0.084 3.6675 3.537  3.966
1. 754 1. 699 2.335  3.271 2.866  2.629  2.575 2.759  2.970 0.078 0.066  0.091 3.423  3.363  3.057
RMSEP 0.043  0.402 0.364  0.501 0.165  0.228 0.011 0.016 0.087  0.842

Creal :the real concentration; Cpred : the prediction concentration by PPLS or PLS

PPLS model of benzene PLS model of benzene PPLS model of toluene PLS model of toluene

x 107

Residual
Residual

“o1
w, 00 Creal
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Fig. 2 Prediction concentration, real concentration and residual for benzene and toluene using PPLS and PLS
@ : The result of calibration; W The result of prediction
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Table 2 Variance Captured by PLS and PPLS

PLS PPLS
LV number X-block Y-block X-block Y-block

this LV total this LV total this LV total this LV total
1 69. 16 69. 16 15. 99 15.99 69. 08 69. 08 22.64 22.64
2 20. 20 89. 36 14. 11 30. 10 25.10 94. 18 23.96 46. 60
3 4.52 93. 88 16. 28 46. 38 2.79 96. 98 19. 79 66. 39
4 3.19 97.07 10. 97 57.35 0.95 97.93 15. 28 81. 67
5 1. 16 98. 23 5. 77 63.12 1. 26 99. 19 7.11 88.78
6 0.92 99. 15 4. 71 67.83 0. 65 99. 84 6. 21 95. 00
7 0. 37 99. 52 11.24 79.07 0.11 99. 95 3.37 98. 37
8 0.42 99. 94 3.79 82. 86 0. 05 100 1. 39 99. 76
9 0. 04 99. 99 6. 65 89.51 0 100 0.23 99. 99
10 0. 00 100 3. 40 98. 55 0 100 0. 00 99. 99
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Multi-Component Analysis of FTIR Spectra of Non-Linear System Using
Polynomial Partial Least Squares Method
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Abstract A non-linear algorithm, polynomial PLS was applied to the simultaneous analysis of OP-FTIR spectra of a five-compo-
nent system whose FTIR spectra were seriously overlapped. The results were compared with the one obtained from PLS. PPLS
yielded good performance, especially for the prediction of benzene and chloroform. RMSEP (root mean squared error of predic-
tion) of benzene and chloroform in PPLS model were 0. 043 and 0. 087 and the corresponding values in PLS were 0. 402 and
0. 842, respectively. Meanwhile, variance was accounted by PPLS with fewer latent variables, which indicates the simplicity and
robustness of the model. The successful application of PPLS to non-linear system was meaningful for the use of remote sensing

FTIR in air monitoring.
Keywords Polynomial PLS; Non-linear system; Multi-component analysis; FTIR; Air monitoring
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