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Fig. 1 Voigt peak
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Fig. 2 Original spectra and pre-processed spectra

(a); Measured spectrum; (b): Preprocessed spectrum
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Fig. 3 Comparison of fitting models built by two methods

(a): New method; (b): Alsmeyer’s method

Table 1 Comparison of two modeling methods

Run time Number of

/s peaks RMSE
New mothod 13.75 31 7.35X107°
Alsmeyer’s method 81.4 42 1.65X107*
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Fig. 4 Runtime of two methods
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Fast Spectral Modeling Based on Voigt Peaks

LI Jin-rong"?, DAI Lian-kui'*
1. National Key Lab of Industrial Control Technology, Zhejiang University, Hangzhou 310027, China
2. Zhejiang University of Science & Technology, Hangzhou 310023, China

Abstract Indirect hard modeling (IHM) is a recently introduced method for quantitative spectral analysis, which was applied to
the analysis of nonlinear relation between mixture spectrum and component concentration. In addition, IHM is an effectual tech-
nology for the analysis of components of mixture with molecular interactions and strongly overlapping bands. Before the estab-
lishment of regression model, IHM needs to model the measured spectrum as a sum of Voigt peaks. The precision of the spectral
model has immediate impact on the accuracy of the regression model. A spectrum often includes dozens or even hundreds of
Voigt peaks, which mean that spectral modeling is a optimization problem with high dimensionality in fact. So, large operation
overhead is needed and the solution would not be numerically unique due to the ill-condition of the optimization problem. An im-
proved spectral modeling method is presented in the present paper, which reduces the dimensionality of optimization problem by
determining the overlapped peaks in spectrum. Experimental results show that the spectral modeling based on the new method is

more accurate and needs much shorter running time than conventional method.
Keywords Spectral analysis; Spectral modeling; Indirect hard modeling (IHM) ; Voigt peak
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