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• Resource geologist, geo-statistician, and machine learning enthusiast.  

• A geology and mineral resource consultant since 2002. 

• Assistant Professor in Cuba and Ethiopia, teaching geology and 
geostatistics. 

• Produces and maintains open-source software (PyGSLIB) and presents 
training courses on geostatistics and machine learning. 

About Adrian Martinez
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In this presentation

A personal view of Machine Learning (ML) in geology.

When to use machine learning to solve geological problems.

Examples of problems solved with the use of machine learning.

Machine Learning is for everyone!
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What is Machine Learning

Machine learning focuses on the 
development of models that can 
access data and use it learn/fit for 
themselves. 

The models are used to make 
predictions on future data, especially 
if this is a tedious, large scale, and 
repetitive processes. 

To detect hidden patterns in the data.
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Software for machine learning (Python)
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Cloud 
Computing



Machine learning training and production
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Training

Production



An example of training and production
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Training on known deposit: Taca Taca
Using Aster images as input 

Results in a different area:
Minera Escondida



When to use machine learning to solve 
geological problems

When more advanced model are required to classify or 
predict. For example, classifying lithologies or predicting 
plant performance with multielement geochemical data.

When the process is repetitive or at very large scale. A 
good example is identifying specific features from digital 
elevation models at planetary scale. 

When you need more advanced tools to investigate data. 
To cluster data, split automatically interpolation domains. 
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Example: Robust regression
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Supervised

1 to 1 
regression 
demonstrated 
with robust 
regression

Outliers are not systematically biased

QAQC analysis for resource estimation Linear regression of the most representative 
population



Example: Automatic logging 
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Supervised

Classify drillhole intervals using text as input data. The input here is long lithology description



Example: Automatic domaining
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Define cluster/domains using k-means

Unsupervised

K-means k=2



Example: Automatic domaining
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Large scale logging simplification to create 
interpolation domains

We used time series segmentation algorithm

Unsupervised



Example: Large scale segmentation
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Semi-
Supervised



Example: Large scale segmentation
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Semi-
Supervised



Example: Large scale segmentation
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Semi-
Supervised

Input: image/DTM Output: Mask of 
structure  Can learn shapes and its common scale/size



Final thoughts

ML is nothing else than a toolbox with a common workflow. The best 
ML software are free and accessible to everyone!

Many geological problems can be solved with machine learning.

You can start using machine learning for your everyday work.

I recommend starting with simple software, like orange (no python 
required) 

At some point, you may want to learn Python and more advanced 
machine learning. I recommend starting with Scikit-learn, followed 
by TensorFlow 2.X and Keras. PyTorch is used more for research. 
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