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Sudy on the sample selection methods for building calibration model by near
infrared spectroscopy based on partial least squar es-leave one out-cross
validation
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(Suzhou Institute of Biomedical Engineering and Technology, Chinese Academy of Science, Suzhou 215163, China)

ABSTRACT: Objective To establish a new method of selecting calibration set-partial least squares-leave one
out-cross validation (PLS-LOO-CV). Methods According to the values of principal component number, correlation
coefficient (R), root mean square error of prediction (RMSEP), and ratio of performance to standard deviate (RPD),
the 4 selection methods of calibration sets were compared by modeling and validation of water content in rice.
Results By PLS-LOO-CV combined with samples and spectral properties, the selected sets of the model had lower
model complexity, higher correlation coefficient and higher RPD value on the basis of maintaining the original
sample coverage. Conclusion The established method can avoid the risk of lacking of representation caused by
random method as well as the efficiency of considering single property of sample or spectrum using content grads
method or computer recognition method. At the same time, the PLS-LOO-CV method has the advantages of simple
operation and easy popularization, which provides a novel method of screening food samples for food safety inspection.
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Tablel Comprehensive comparison of modeling results of 4 methodsto select samplesfor calibration

RPD
Re RMSEC Rev RMSECV R, RMSEP
0.9201849 0.1069997 0.8849688 0.1342314 0.8690789 0.1092382 7 2.854
-1 0.9073402 0.1145559 0.8607344 0.141986 0.8700348 0.1386097 6 2.865
-2 0.90715 0.1146734 0.8724559 0.1353249 0.8731009 0.1369648 6 2811
Kennard-Stone 0.9128136 0.1123765 0.8775795 0.1377822 0.9229885 0.101944 7 3.954
PLS-LOO-CV 0.9012151 0.117423 0.8643751 0.1420662 0.9339452 0.1012012 6 4.285
:Rc: ; Rev: ; Rp: ; RMSEC: ; RMSECV:
; RMSEP: ; RPD:
, PLSLOO-CV ) sample in the process of caibration and prediction [J]. Spectrosc Spect
PLS-LOO-CV Anal, 2004, 24(2): 158-161.
: , 3 1 (3] : : :
PLS-L OO-CV [J. , 2006, 37(4): 80-82.

Kennard-Stone
[¥: RPD
RPD>3 ,
1 , PLS-LOO-CV RPD (4.285),
Kennard-Stone

, PLSLOO-CV
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