Geological Al Breakthrough:
A Computer Vision
Specialist Revolutionizes
Core Sample Analysis

The Breakthrough: A PhD student with computer vision
expertise automates sedimentary facies identification
with a 27% boost in accuracy than internal models
while unlocking value from thousands of previously
unanalyzable core photos.

The Analysis Bottleneck

For energy companies, core samples—
cylindrical sections of rock extracted from

deep underground—hold critical clues about
potential energy deposits. Analyzing these
samples traditionally required geologists to
spend hours examining high-resolution photos,
manually tracing and categorizing each visible
layer called sedimentary facies.

The technical challenge was immense:
interpreting complex geological patterns in
core imagery, maintaining consistency across
thousands of samples, and extracting
meaningful insights fast enough to support
time-sensitive business decisions. Despite .
significant internal efforts, the sponsor’s Example of a core photo with
analysis process created a growing backlog a single section of core and
of unexamined data.

Cross-Domain Innovation

Rather than continuing with traditional approaches, the sponsor
partnered with ThinkOnward to host the “Core Values Challenge,”
opening the problem to global participation from data scientists
regardless of geological background.

The breakthrough came from an unexpected source—a PhD
student specializing in computer vision who had never worked with
geological data. Where geologists saw rock layers, he recognized
pattern classification challenges similar to those in other image
segmentation problems.
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Technical Approach That Transformed Results
For the geoscience community, the implementation reveals valuable insights:

+ Foundation model adaptation: The winner fine-tuned a powerful Al model pre-
trained on general images to recognize the specific patterns of geological data—
achieving high accuracy with limited labeled examples.

* Unlabeled data innovation: A novel technique adapted from unsupervised
learning unlocked value from thousands of unlabeled core photos, transforming
previously considered unusable data into valuable insights.

* Cross-domain techniques: Post-processing methods developed initially for
architectural imaging were repurposed to define precise boundaries between
geological layers—delivering cleaner, more accurate results.

The results transformed core analysis capabilities:

* Manual review time reduced from hours to minutes per sample

«  The winning solution outperformed the company’s internal model by 31
positions in the final rankings

Why This Matters for All Geoscience Challenges

This case demonstrates a fundamental shift in how we should approach complex
geoscience problems:

+ Expertise transcends domains: Computer vision principles from unrelated fields
can solve seemingly specialized geological challenges.

+ Open innovation outperforms closed systems: By intentionally seeking diverse
perspectives, the team discovered approaches internal experts had overlooked
for years.

* Unlabeled data holds untapped value: The most significant breakthrough
wasn't just better algorithms for labeled data but finding ways to extract insights
from vast repositories of unlabeled information.

The fundamental transformation wasn't just finding a better algorithm but discovering
that geological challenges don't always require geological solutions. This case proves
that the most valuable innovations often come from outside traditional expertise
boundaries and that anyone with the right analytical mindset can revolutionize
geoscience, regardless of background.

Learn more at ThinkOnward.com
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