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Abstract; Independent Component Analysis(ICA) in a blind source separation method can not obtain i-
deal prediction results and excellent measuring stability in detecting diesel quality parameters by near-
infrared spectroscopy. Therefore, a blind source separation method based on sparse characteristics of
near-infrared spectroscopy is proposed. The method is named Near Infrared Spectroscopy with Sparse
Component Analysis(NIFS SCA) and is used for the prediction of boiling points, density and total ar-
omatics for the diesel. This method firstly trains the redundant dictionary by spectral samples and fin-
ishes the sparse transformation for the calibration sample. Then, it estimates the mixing matrix, and

establishes the regression model between mixing matrix and diesel quality parameters. As the cluste-
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ring progress is hard to determine the number of clusters when the sparsity of spectral is not equal to

one and the clustering feature is fuzzy, the AP clustering algorithm is applied to the clustering

process. The experiments show that the Relative coefficient(R) and the Root Mean Square Error of

Prediction (RMSEP) of the NIFS SCA for diesel boiling point, density, total aromatic prediction re-
spectively are 98.91%, 99.68%, 99.43% and 2.84,0.88X10 %, 0.59, which is better than those of
ICA and the full spectrum PLS methods. The proposed method can be an effective blind source sepa-

ration quantitative analysis method for detecting diesel quality parameters and also can be promoted to

other spectral detection applications.

Key words: near-infrared spectroscopy; diesel quality detection; Independent Component Analysis

(ICA) ;Sparse Component Analysis(SCA) ; Blind Source Separation(BSS)
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