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Abstract 

 

Drill cuttings analysis is a crucial method for evaluating geological formations during drilling operations. By examining cuttings samples, 

geologists and engineers gain insights into subsurface characteristics, enabling informed decisions to optimize drilling strategies, reduce costs, 

and mitigate risks. This analysis enhances drilling efficiency by identifying lithology, detecting formation changes, and ensuring wellbore 

stability. However, traditional drill cuttings analysis can be time-consuming. To address this challenge and streamline the process, this study 

proposes a methodology to automate drill cuttings analysis using computer vision and artificial intelligence applied to imagery. Specifically, 

we combine automatic segmentation using the Segment Anything Model (SAM) with manual labeling by geologists, ensuring both accuracy 

and domain expertise. Additionally, we leverage YOLO for real-time object detection, enhancing the efficiency and precision of the analysis. 

The objective is to leverage machine learning to identify and highlight individual grains within rock samples and classify the rock types present 

in the images. The project was developed in two main stages. The first stage involved manual and automatic segmentation of drill cuttings 

images. Initially, a geologist manually segmented the grains in the images and classified them according to their lithological composition.. In 

some cases, the manual segmentation of grains in the images would have been too time-consuming. To address this, we leveraged the SAM to 

provide an initial automated segmentation, significantly reducing the manual workload. A geologist then reviewed and refined the 

segmentations, ensuring accurate classification based on lithological composition. Due to the computational demands of this step, we utilized 

the AIRIS high-performance computing (HPC) system to run SAM efficiently. The second stage focused on training a computer vision model 

called YOLO. This model, which is pre-configured for object detection and segmentation, was fine-tuned to specialize in identifying and 

classifying rock types in drill cuttings images. The training process utilized a dataset of drill cuttings images from several stratigraphic 

formations within the same basin. Segmented and classified images from the previous stage were used to train the model, enabling it to 

accurately detect and classify geological formations in drill cuttings samples. With the aid of the Segment Anything Model (SAM), we were 

able to segment more than 1,000 grains per image, a task that would have been infeasible through manual annotation alone. This was 

particularly evident in a sample composed entirely of sandstones, where the automated segmentation allowed for rapid categorization of all 

grains. Additionally, images with fewer grains that underwent automatic segmentation were significantly easier for geologists to label, further 

streamlining the annotation process and improving overall efficiency. The models, in their turn, effectively segmented and classified drill 

cuttings images, achieving a significantly short response time for model usage and yielding relevant results in correctly identifying the grains in 

the cuttings samples. Thus, he proposed methodology automates drill cuttings analysis, reducing geologists' workload while ensuring accurate 

classification. This AI-driven approach enhances efficiency, providing real-time geological insights to optimize drilling and minimize risks. 


