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Abstract.

This work provides a performance comparison of fdifferent machine learning classifiers: multinomia
logistic regression with ridge estimators (MLR)sddier, k-nearest neighbours (KNN), support vectachine
(SVM) and naive Bayes (NB) as applied to terahg€rtdz) transient time domain sequences associatdd wi
pixelated images of different powder samples. Tikesabstances considered, although have similaicapt
properties, their complex insertion loss at the Tpéat of the spectrum is significantly differentchese of
differences in both their frequency dependent Tktinetion coefficient as well as differences inithefractive
index and scattering properties. As scattering banunquantifiable in many spectroscopic experiments
classification solely on differences in complexer®n loss can be inconclusive. The problem isreskbd
using two-dimensional (2-D) cross-correlations hessv background and sample interferograms, thesgesns
good noise suppression of the datasets and previdege of statistical features that are subselyuesed as
inputs to the above classifiers. A cross-validatmocedure is adopted to assess the performandbeof
classifiers. Firstly the measurements related topées that had thicknesses of 2mm were classitieeh
samples at thicknesses of 4 mm, and after that 3uama classified and the success rate and consjstéreach
classifier was recorded. In addition, mixtures hgwhicknesses of 2 and 4 mm as well as mixtures 8fand 4
mm were presented simultaneously to all classifigtss approach provided further cross-validatidnthe
classification consistency of each algorithm. Thsuits confirm the superiority in classificationcaacy and
robustness of the MLR (least accuracy 88.24%) amdNK(least accuracy 90.19%) algorithms which
consistently outperformed the SVM (least accuragyp¥%) and NB (least accuracy 56.86%) classifiergtie
same number of feature vectors across all stud@ites work establishes a general methodology forsagsg the
performance of other hyperspectral dataset classifon the basis of 2-D cross-correlations in frifnared
spectroscopy or other parts of the electromagngpectrum. It also advances the wider proliferatain
automated THz imaging systems across new applicaieas e.g., biomedical imaging, industrial preices

and quality control where interpretation of hypexspal images is still under development.

Key-words. Terahertz spectroscopy; 2-D cross-correlation; Maihial logistic regression classifier:iearest

neighboursSupport vector machine; Naive Bayes.
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