The use of data mixing to increase the size of the dataset for colon cancer diagnosis using
diffuse reflectance spectroscopy and machine learning
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The use of optical methods in combination with machine learning techniques to diagnose
various pathologies and diseases is a very promising branch of science. However, in order to
obtain accurate and reliable machine learning models, a large number of samples is required,
which is often impossible even in the case of medical research. This problem can be partially
solved by using data generation techniques, the simplest and most accessible of which is
mixing. This study presents the results of using different mixing-based data generation
strategies to increase the size of a dataset of diffuse reflectance spectra measured on XX?
healthy and cancerous colon tissue ex vivo samples in order to train a classification model. The
experimental set-up consisted of an integrating sphere coupled to a broadband deuterium-
halogen light source and to a XXX spectrometer to acquire reflected intensity spectra in the
range from 230 nm to 900 nm. The mixing of the data was implemented in three ways: mixing
with randomly chosen weights for the original spectra, mixing using one randomly chosen
spectrum as a basis one and the rest as auxiliaries, and mixing using multiple randomly chosen
spectra with equal weights. This contribution presents a comparison of the performance of these
strategies on the results of classification of diffuse reflectance spectra of healthy and cancerous
colon tissues.
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