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Fig. 1  The first ten eigenvectors calculated for date set #1
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2 1
Fig.2  The result of data set 1
A BC 1 cabe

TFA BTEM

A B and C represent the reconstructed spectra in the data set #1; a b and ¢ correspond to the reference spectra the reconstructed

spectra by target factor analysis ( TFA) and BTEM respectively.

1 TFA BTEM BTEM
Table 1  Values in the objective function of BTEM with rotation vectors obtained by TFA and BTEM
Ammonia Ethanol
Value Target factor analysis Band-target entropy Target factor analysis Band-arget entropy
b minimization b minimization
P 0.0191 0.0029 0.0064 0.00014
H 1.7154 1.9622 2.0159 2.0309
G 1.7345 1.9651 2.0223 2.0310
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3 2~5
Fig.3 The results of data sets #2 to #5
ABC 2~5 o abec JTFA BTEM
A B and C represent the reconstructed spectra in the data sets2 —=5; a b and ¢ correspond to the reference spectra the reconstruc—

ted spectra by TFA and BTEM respectively.

2
Table 2 Identifications of target molecules from the spectra mixtures
Ozone Ethanol Ammonia

Data set Target factor Band—tar;i;et Target factor Band—target Target factor Band-target
analysis Miﬁ?r;ri(;g{ion analysis miﬁinlilrizgiiun analysis mirt:?rtnri(;gfion

1 0.8328 0.7682 0.9476 0.9058 0.9859 0.9408

2 0. 6640 0.6324 0. 8666 0.8531 0.3349 0.3271

3 0.9129 0. 8995 0. 8437 0.7689 0.9956 0.9775

4 0.7086 0.6727 0.9541 0.8835 0. 8853 0.8832

5 0.7861 0.7075 0.8108 0.7535 0.9933 0.9805
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Qualitative Analysis of Open-Path Fourier Transform Spectra

YU Lian-Lian SHAO Li-Min"
( Department of Chemistry University of Science and Technology of China Hefei 230026 China)

Abstract Open—-path Fourier transform infrared ( OP/FTHR) spectra were analyzed with target factor analysis
( TFA) and band-target entropy minimization ( BTEM) respectively with the purpose to reconstruct spectral
characteristics of target molecules from matrices of spectra. Five sessions of continuous OP/FTHR monitoring
were carried out around farms. For each session the spectra were arranged row-wisely in order of measuring
time which yielded five matrices for data analysis. Results showed that both BTEM and TFA could reconstruct
spectral characteristics of target molecules from the spectral data matrix but the performance of the two
methods differed slightly. TFA can retrieve spectral features of target molecules in the presence of
interferences and the reconstructed spectra are similar to corresponding reference. BTEM can implement such
spectral retrieval without the reference spectrum. This work presents not only the application of BTEM method
to qualitative analysis for OP/FT-HR spectra but also a thorough comparison between the two methods. The
conclusion is helpful to qualitative analysis of complex multi-component systems.
Keywords Open-path Fourier transform infrared spectrometry; Band target entropy minimization; Target
factor analysis
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