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Near Infrared Spectroscopy Calibration Transfer Based on
TrAdaBoost Algorithm

LIU Cuiling'®> XU Jinyang'> SUN Xiaorong'”> ZHANG Shanzhe'> ZAN Jiarui'’
(1. School of Artificial Intelligence, Beijing Technology and Business University, Beijing 100048, China
2. Beijing Key Laboratory of Big Data Technology for Food Safety, Beijing Technology and Business University, Beijing 100048, China)

Abstract; With more and more types of near infrared spectroscopy detectors, the inability to share
calibration models between different instruments has become the main problem that limits its application,
and calibration transfer has become the key to solve this problem. Taking edible oil as the research
object, the extreme learning machine model of its acid value on the master instrument was established.
And the TrAdaBoost algorithm in transfer learning was used to transfer the master model to the slave
model, and the dependence of calibration transfer on the number of standardization samples was
explored. It was also compared with the direct standardized, missing data recovery and transfer via
extreme learning machine auto-encoder method. The results showed that the predictive power of the slave
samples after the TrAdaBoost calibration transfer algorithm was most effective and very close to the
predictive value of the master sample-master model. The R’ of the validation set was increased from
0.489 to 0. 892, the root mean square error of prediction (RMSEP) was reduced from 4. 824 mg/¢g to
0.267 mg/g. Specifically, the model effect was almost independent of the number of standardized
samples. The next degree of effect was the transfer via extreme learning machine auto-encoder method
algorithm (TEAM) , the missing data recovery algorithm (MDR) and direct standardized algorithm ( DS)
in decreasing order, respectively. It was shown that the TrAdaBoost can be effectively applied to the
calibration transfer, and it can realize the communication between different spectroscopic instruments,
which provided an idea for the calibration transfer.

Key words: near infrared spectroscopy; calibration transfer; transfer learning; TrAdaBoost; edible oil
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Fig.1 Spectra of edible oil from master and slave after

SNV pretreatment
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Fig.2 Difference of predicted and true values
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