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Construction wood is one of the most common materials used in construction [1, 2], so it's important to make sure that the natural wood used is of high quality. Traditional methods for checking wood quality often depend on human judgment, which can be inconsistent [2]. Optical techniques offer a more accurate and repeatable way to analyze wood that can determine its content [3, 4]. This study looks at using wood phantoms – artificial samples made from cellulose and resin – as reference materials in optical spectroscopy. The end goal is to develop a reliable method for identifying and classifying construction wood based on how it interacts with light.

This research focuses on Raman spectroscopy as the main technique to study the wood samples. It compares different phantom samples with varying amounts of cellulose to see how the mixture affects the results. Wood phantoms are useful because their ingredient –  cellulose and resin – can be carefully measured and mixed, allowing for consistent and repeatable samples, unlike natural wood where each sample is different.

In this study, data were collected using an 830 nm laser (in the near-infrared range) to minimize fluorescence background [5]. Next, the data were preprocessed using simple baseline correction before being input for machine learning models, that will be used for classification of wood and phantoms (Figure 1). Initial results have shown that Raman spectroscopy not only makes it possible to detect the presence of lignin and cellulose but also allows for the determination of their relative concentrations across samples. This capability makes it possible to distinguish between samples based on variations in cellulose content.
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Figure 1. - Proposed workflow.
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