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Fig. 1 Spectrum of single component gas
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Fig. 2 Baseline departure spectrum of gas mixture
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Table 1 Error result of optimal analysis model

Mok FrAHEE s P E T MR R/ %
Eepe 28. 58 4 28.22
205 28.97 4 49. 30
LS 28.98 5 56.17

BTk 29. 02 7 51.51
ETh 29. 42 7 19. 06
S 29.08 4 47. 06
1E S 29.08 4 68. 22
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Table 2 Error result of optimal analysis model that

pretreated by first derivative algorithm

Moy JT S [ T P E M55
Sk /s PRI TN /%
LIRS 844. 14 27 3 23.48
L 847. 83 10 7 32.12
Tk 844.19 29 21 35.53
STk 861. 94 24 11 27.31
ET kR 862. 86 5 27 29. 21
SRk 841.77 3 3 36. 90
iE sk 831. 44 3 3 54.78

Table 3 Error result of optimal analysis model that

pretreated by second derivative algorithm

Hoy ST FH s ] SR PRI A
Sk /s AN TCA R /%
Eped 857. 28 28 3 26. 40
215 825. 17 20 7 34. 05
P 827. 42 27 12 36. 85
STk 829. 28 22 3 28. 92
ETh 852. 34 22 3 33.30
Sk 819. 14 25 2 43.66
TF e 816. 41 25 2 62. 40
Table 4 Comparison of pretreatment effect
of derivative spectra
FDA b5 SDA ZhF )5
Mo AbPERET - -
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/% /% /% /%

ke  28.22 23.48 16. 80 26. 40 6. 45
ke 49.30 32,12 34. 85 34.05 30. 93
Wkt 56.17  35.53 36. 75 36. 85 34. 40
SThe 51.51  27.31 46. 98 28.92 43. 86
ETk: 49.06  29.21 40. 46 33.30 32.12
Sk 47.06  36.90 21.59 43. 66 7.22
EfkE  68.22  54.78 19. 70 62. 40 8.53
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Fig. 3 First derivative spectrum of mixture gas
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Table 5 Error result of optimal analysis model
that pretreated by DOSC algorithm

45 P BIBRIESS PR T
Sk /s |t TR /%
ot 1079. 34 7 1 6. 80
0% 1081. 84 12 3 6.72
ke 1 081. 20 27 7 10. 36
STk 1 080.13 21 1 17. 04
iET % 1075.39 6 5 22.38
Sk 1071.19 27 14 20. 26
E ks 1097. 42 12 1 32.49
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Fig. 4 DOSC spectrum of mixture gas
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Application of Direct Orthogonal Signal Correction Algorithm in
Multi-Component Alkane Quantitative Analysis

LI Yujun"?, TANG Xiao-jun’, LIU Jun-hua®
1. Faculty of Automation & Information Engineering, Xi’an University of Technology, Xi’an 710048, China
2. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China

Abstract According to the baseline departure of multi-component alkane gas mixture spectra, direct orthogonal signal correction
(DOSC) algorithm was proposed to pretreat the infrared spectra data, Fourier transform infrared (FTIR) spectrometer was used
to sample 936 spectra data of seven components gas mixture, including methane, ethane, propane, iso-butane, n-butane, iso-
pentane and n-pentane gases. The concentration of each component ranges from 0. 01% to 0. 1%, 0.01% to 0. 1%, 0.01% to
0.15%, 0.0% t0 0. 1%, 0.0% t0 0.1%, 0.0% t0 0.05%, and 0. 0% to 0. 05% , respectively. For analyzing intuitively, par-
tial least square regression (PLSR) was introduced to build the component gas quantitative analysis model. In experiment, DOSC
method was compared with first derivative algorithm (FDA) and second derivative algorithm (SDA). In order to get the optimal
model, ergodic optimization method was used to select the optimal parameters of the model, i. e. the step of the derivative algo-
rithm, the number of the primary component of the PLSR and the number of orthogonal components of the DOSC algorithm.
The experiment results show that DOSC algorithm has the better effect in the field of infrared spectra data pretreating. The aver-
age mean relative error (MRE) of the component gas analysis models is 16. 58%, which declined by 66. 80% from the average
MRE before data pretreating 49. 93%. Compared with DA, the average MRE declined by 51. 51% from 34. 19% after pretreated
by FDA, and declined by 56. 30% from 37. 94% after pretreated by SDA. So DOSC method is feasible to pretreat the IR spectra

data, and has definite practical and investigation value.

Keywords Baseline departure; Direct orthogonal signal correction; Derivative algorithm; Partial least square regression; Quan-

titative analysis; Gas mixture
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