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AI-Driven Wood Sorting: Automating Quality Assessment with Computer Vision

Wood is a sustainable material with the ability to capture CO,, but its heterogeneity requires extensive
manual sorting in production. AI-driven computer vision offers new opportunities to automate this processes,
improving efficiency and reducing errors across the value chain. This work investigates deep learning for
automating wood sorting at various processing stages, focusing on roundwood and wooden boards in
sawmills. We acquired a diverse image dataset of over 18,000 samples, including roundwood cross-sections,
debarked stems, and hardwood and softwood boards with corresponding quality labels. Using this dataset, we
trained and evaluated deep learning models—including convolutional neural networks, autoencoders, and
vision transformers—to classify wood and detect key features. Additionally, we explored knowledge transfer,
leveraging models trained on softwoods to accelerate adaptation to hardwood species. To ensure industry
applicability, we emphasized model explainability. Our results demonstrate the effectiveness of computer
vision in automating wood sorting, achieving quality classification accuracies above 80% and species
recognition exceeding 90%. Moreover, we show that softwood-trained models enable faster adaptation to
hardwood species, unlocking new opportunities for wooden product innovation. These findings highlight AI's
potential to enhance efficiency, sustainability, and scalability in the wood industry, paving the way for more
advanced and automated production processes.
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