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Abstract

This paper delves into the application of Contrastive Language-Image Pretraining (CLIP) in the realm of petrography, leveraging its zero-shot
classification, text and image retrieval capabilities. Frequently, in carbonate formations, petrography analysis involves specialists to describe
and interpret intricate petrographic thin-section images. This is the case of the Brazilian Pre-Salt rocks that exhibit a complex depositional
faciology variability between in-situ microbialite deposits (stromatolites, spherulites, and laminites) and reworked deposits (grainstones,
rudstones, and floatstones). This variability includes the possibility of rapid facies transitions as well as occasional mixed facies. Superimposed
diagenetic processes such as dissolution, cement precipitation (calcite, dolomite, silica), and recrystallization are frequently recognized in
petrographic thin-sections, transforming the framework of these rocks. The interaction of depositional features with diagenetic processes results
in highly variable rock types as well as in complex petrophysical systems (both quantitative and qualitative, including porosity and
permeability). Highly specialized and trained geologists are responsible for these petrographic descriptions and interpretations. Aiming to
facilitate this task, we propose a novel approach by using CLIP, a Vision Language Model (VLM) trained with images and text from specialist
sources, to harness its capacity for cross-modal understanding. Our study focuses on assessing CLIP’s zero-shot classification capabilities with
petrographic thin-section images, allowing the model to infer relevant labels without explicit training. Additionally, this study investigates the
proposed approach’s efficacy in text and image retrieval tasks concerning petrophysical descriptions, aiming to retrieve relevant queries
(petrographic descriptions) given images and vice versa. Through empirical evaluations and comparative analyses, we demonstrate the
potential of CLIP in effectively bridging the gap between petrographic thin-section images and associated petrographic descriptions. The
findings underscore CLIP’s adaptability and robustness in comprehending domain-specific image-text relationships, offering promising
prospects for advancing descriptive text retrieval systems within petrographic thin-sections images selection.



