
What Is Core?
• Core: intact, cylindrical piece of rock coming from wellbore
• Brought to surface for analysis
• Collected during drilling of exploratory wells

• At novel sites or untapped reservoir depths
• Core analysis evaluates economic viability of exploratory wells 

and surrounding reservoirs

The Problem
• Analysis is done at a maximum of one-foot intervals which 

generates a representative data set
• Reservoir may not be homogenous

• Manual core analysis prone to human errors and time-
consuming

The Solution
• Artificial intelligence can be used to overcome many of the flaws 

of conventional core analysis
• Convolutional neural networks can analyze core 

images and generate a continuous analysis
• Convolutional neural networks can generate an 

analysis of the core almost instantly and save time
• Convolutional neural networks can analyze core 

images at no cost
• Convolutional neural networks can analyze core 

images and eliminate human error and subjectivity

Industry Partners

Implementation
To train the neural networks to make predictions about a core’s oil 
saturation level and saturation category, we collected a large 
inventory of core slab images from our partner companies along 
with the corresponding core analysis reports. For every oil 
saturation report value, a crop of the core slab was taken at the 
equivalent depth.

We used neural networks to perform two distinct tasks –
classification and regression. For classification, the images were 
given as input to the neural networks along with a label. For 
regression, the images were given as input to the neural networks 
along with the reported saturation value.

The neural networks went through 2000 iterations of training each 
to refine their predictive capabilities.
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Results

• Outcome aligns with expectations – ultraviolet light images generate 
most accurate results for oil saturation detection

• Classification models categorize core images (high, medium, low) with 
a high degree of accuracy

• 87% accuracy (ultraviolet light)
• 78% accuracy (white light)

• Regression models were trained to generate an average mean 
absolute error of 9.28 surpassing the ability of a human core analyst

• Future work will involve adding more core data to improve the 
predictive capabilities of the models and adding an automated 
lithology describer
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