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Table 1 The transfer set and test set for initial experiment

Class Sam ple num ber of Sample number of
transfer set test set
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97# 1( 30 ) 8
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Table 2 Comparison of results between three Table 3 Comparison of results based on
calibration model transfer methods different transfer samples
! % ! %
SNV 22 47 28 74 [% 1%
PDS 13 73 36 78 90# , 93# , 97# 1, 10, 30 4 07 8 28
SNV+ PDS 407 8. 28 90# , 93# , 97# 1, 15, 35 4 24 8 24
90# , 93# , 97# 7, 25, 36 4 60 9 41
4 90# , 93# , 97# 3,13, 34 415 6 98
93 , 97# 10, 20, 32 4 16 7 91
90t , 97# 1, 32, 36 4 69 8 86
SNV=-PDS , 90* , 93# 4, 15, 25 515 929
SNA=PDS 90# 4,58 1L40 2100
’ 93# 12, 20, 26 6 20 11 23
’ 97* 29, 34, 37 7. 01 13 55
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The Application of Piecewise Direct Standardization with SNV in
Calibration Transfer of Raman Spectra

HUANG Cheng-wei, DAT Lian-kui”, DONG Xue-feng
State Key Lab of Industrial Control Technology, Zhejiang University, Hangzhou 310027, China

Abstract To implement calibration transfer bet ween R aman spectrometers, an improved piecew ise direct standardization ( PDS)
is proposed in the present paper. Standard normal variate ( SNV) is firstly introduced to reduce the influence of spectral
background and intensity corresponding to the master spectrometer and the slave spectrometer; then PDS algorithm is used to
eliminate the differences between Raman spectra for a specific sample. M oreover, a new quantitative criterion, called transfer
error rate, is proposed to evaluate the performance of calibration model transfer. T his improved PDS is applied to Raman
spectral analysis of gasoline. T he result shows that the proposed algorithm not only needs a small quantity of transfer samples,

but also obtains high transfer accuracy and strong model robustness.
Keywords Piecewise direct standardization; Standard normal variate; Raman spectrum; Calibration model transfer
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