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Abstract

The reflectance of vitrinite macerals is widely used to evaluate the thermal maturity of rocks. Traditionally, reflectance is manually measured
by an operator who identifies vitrinite particles and selects representative points, avoiding mineral matter, edges, or other sources of pixel
intensity interference. This manual process is time-consuming and may lack sufficient particles for robust statistical analysis. This study aimed
to automate the vitrinite analysis process using a Deep Learning-based system to identify vitrinite particles and calculate their reflectance
through a reproducible image capture methodology. The approach involved capturing 20x20 mosaics in bright field at 50x magnification using
oil immersion, manually delineating vitrinite particles, and using this annotated dataset to train a neural network for automated identification. A
methodology was also developed to calculate representative reflectance for each identified particle. A total of 1669 images from 11 plugs were
used, with 1336 images for training and 333 for validation. The model achieved 91% recall, indicating that most annotated particles were
identified, and 50% precision, suggesting the inference of additional particles not annotated in the training set. This may indicate the
identification of actual vitrinites not previously marked. Reflectance was measured by calibrating grayscale values against known standards
(garnet: 1.720%, leuko sapphire: 0.589%, spinel: 0.420%, YAG: 0.899%). With linear lighting conditions, only two standards are needed
before analyzing a plug. The neural network implementation will be integrated into a software module, enabling automated vitrinite
identification and reflectance measurement within the Geochemistry computational platform. The final operator workflow includes preparing
the kerogen plug, capturing standard and plug images under consistent lighting, storing images in a designated folder, and using the software
module to calculate reflectance and generate a histogram of results. This approach enhances analysis efficiency, reduces manual labor, and
improves reproducibility, providing a powerful tool for vitrinite analysis in geochemical studies.



