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A denotes approximation;

D: denotes detail coefficients
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Fig. 2 The infrared diffuse reflection spectrums of 22 samples
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Fig. 4 The infrared diffuse reflection spectrums after DWT

Table 1 The influence of intervals on correlation and RMSE

1] B LIES D) RMSE
10 0.958 7 1.677 4
20 0.966 8 1.525 4
30 0.959 5 1.616 7
40 0.964 0 1.539 5
50 0.921 8 2. 2301
60 0.968 6 1.419 0
70 0.944 1 1.917 2
80 0.931 2 2.085 1
90 0.943 7 1.895 6
100 0.939 4 1.964 6
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Fig. 5 The PLS regression analysis in 60 intervals
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Fig. 6 DWT-iPLS linear regression model
r=0.968 6; RMSECV=1.419 0; Bias=0.003 4
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DWT-iPLS Applied in the Infrared Diffuse Reflection Spectrum of Hydro-
carbon Source Rocks

SONG Ning" ?, XU Xiao-xuan" *, WU Zhong-chen’ , ZHANG Cun-zhou'' *, WANG Bin'

1. The TEDA Applied Physics School, Nankai University, Tianjin 300457, China

2. Department of Space Science and Applied Physics, Shandong University at Weihai, Weihai 264209, China

3. The Key Laboratory of Advanced Technique and Fabrication for Weak-Light Nonlinear Photonics Materials, Ministry of
Education, Nankai University, Tianjin 300457, China

Abstract Infrared spectroscopy is useful to monitor the quality of products on-line, or to quality multivariate properties simulta-
neously. The IR spectrometer satisfies the requirements of users who want to have quantitative product information in real-time
because the instrument provides the information promptly and easily. However, Samples that are measured using diffuse reflec-
tance often exhibit significant differences in the spectra due to the non-homogeneous distribution of the particles. In fact, multi-
ple spectral measurements of the same sample can look completely different. In many cases, the scattering can be an overpower-
ing contributor to the spectrum, sometimes accounting for most of the variance in the data. Although the degree of scattering is
dependent on the wavelength of the light that is used and the particle size and refractive index of the sample, the scattering is not
uniform throughout the spectrum. Typically, this appears as a baseline shift, tilt and sometimes curvature, where the degree of
influence is more pronounced at the longer-wavelength end of the spectrum. The diffuse reflection spectrum is unsatisfactory and
the calibration may provide unsatisfactory prediction results. So we must use some methods to remove the effects of the scatter-
ing for multivariate calibration of IR spectral signals. Discrete wavelet transform (DWT) is a good method to remove the effects
of the scattering for multivariate calibration of IR spectral signals. By using DWT on individual signals as a preprocessing method
in regression modeling on IR spectra, good compression is achieved with almost no loss of information, the low-frequency var-
ying background and the high-frequency noise be removed simultaneously. In this report, we use the iPLS method to establish
the calibration models of hydrocarbon source rocks. iPLS is a new regression method and the authors can get better results by u-

sing DTW- iPLS.
Keywords Diffuse reflectance; Correlation; DWT; iPLS; RMSE

(Received May 6, 2007; accepted Aug. 9, 2007)





