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Outlier sample analysis on near infrared spectroscopy

determination for flour ash

WU Shengnan, LIU Cuiling, WU Jingzhu, SUN Xiaorong, DONG Xiuli

( Beijing Technology and Business University, Beijing 100048,China )

Abstract:The flour ash was determined by near infrared(NIR )apparatus. Mahalanobis distance method
and Monte Carlo cross validation (MCCV) method for abnormal samples removed, and using partial least
squares (PLS) modeling, Eventually, Mahalanobis distance method for abnormal samples removed, when
the weight factor of 1.5, excluding the number of samples is 3 to get the best results, the correlation
coefficient (R?) is 92.67, cross validation mean square error (RMSECV) is 0.0485, MCCV method for
abnormal samples removed, excluding the number of samples 3 to get the best results, R* is 94.64,
RMSECYV is 0.0411. Mahalanobis distance method and MCCV method for abnormal samples removed
have improved the accuracy of the model , and MCCV method for flour ash model is more stable and
more to improve the accuracy.

Key words: Near infrared spectroscopy; Unusual samples; Mahalanobis distance;

MCCYV; Flour ash
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Fig.1 Near infrared spectra of flour
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Fig.2 Cross-validation of the near-infrared spectra  calculated

with the chemical analysis values
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Fig.3 Mahalanobis distance maps of Calibration set
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Tab.1 Different threshold excluding abnormal

samples cross validation results of PLS

calibrationmodel
BEZ gl FERg R2 RMSECY

# AN #

) 0 6 85.69 0.0672
3 1 6 88.47 0.0605
2.5 2 7 91.78 0.0516
15 3 8 92.67 0.0485
1.2 4 8 92.48 0.0495
1.0 5 8 92.35 0.0491
0.5 6 8 91.60 0.052

R 1 A5, SAE RECON 1.5, ERaECN 8,
IR T E RO 3 0, 19 B UF 45 3, O R E(R2)
N 92.67, ZZHIGUEY T 2(RMSECV) N 0.0485.
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Tab.2 Cross-validation results of PLS calibration

model after excluding abnormal samples

WBRFEAR G0 5 B0 %r R’ RMSECV
6 85.69 0.0672
39 8 93.42 0.0457
12, 39 8 93.97 0.0434
1. 12, 39 8 94.64 0.0411
1. 12, 34, 39 8 94.44 0.0423
1. 3. 12, 34, 39 8 93.90 0.0443
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Tab.2 Correction model predictions after

excluding abnormal samples

M B EMR R RMSECV RMSEP
oS M A
A5 0 6 85.69 0.0672 0.0205
K 3 8 92.67 0.0485 0.0151
MCCV 3 8 94.64 0.0411 0.0127
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