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Research on terahertz spectral reconstruction technology of Mail based on MASsLS
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Abstract: With the rapid development of the e-commerce industry, non-destructive testing technology for mail has be-
come increasingly critical. Terahertz technology, with its unique fingerprint spectral characteristics and ability to penetrate
non-polar materials, has become the preferred solution for detecting hidden hazards in mail. The influence of mail packaging
materials on terahertz spectra is deeply explored in this article, a terahertz transmission model for mails is successfully con-
structed, and the complex interference mechanism of irregular gaps between samples and packaging materials on terahertz
spectra is analyzed in detail. On this basis, a spectral reconstruction technique based on multiple asymmetric least squares
(MASLS) fitting method is proposed. Combining with the invalid data filtering algorithm, use logical discrimination se-
quence to accurately reconstruct the terahertz absorption spectrum of the sample. The experimental verification results of
spectral samples of 10 substances showed that the recognition accuracy of SVM model increased from 85.27% to 92.19%,
and the accuracy of MLP neural network model reached 96.09% , which was nearly 8 percentage points higher than before re-
construction. This method provides technical support for the practical application of terahertz radiation mail detection system
and has practical value in the field of rapid screening of mail items.
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