


The need for new exploration tools!

from (Schodde,2004)



Lots of publically available geoscience data!



Automated pattern recognition & anomaly detection



Data-based vs knowledge-based



𝑓 𝑔𝑒𝑜𝑙𝑜𝑔𝑦, 𝑔𝑒𝑜𝑐ℎ𝑒𝑚𝑖𝑠𝑡𝑟𝑦, 𝑔𝑒𝑜𝑝ℎ𝑦𝑠𝑖𝑐𝑠

What is it and why is it useful?



What is it and why is it useful?



Practical challenges for data integration

Spatial representations Survey design Data-specific 
processing

Qualitative vs 
quantitative 
measurements



Bayes rule 

Weights of evidence 

Neural networks 

Survey of methods 

Fuzzy logic 

Neural networks 

Support vector machines 

Support vector machines 

Many techniques…



• Training data X with labels y
• Find weights w & intercept b to 

maximize the margin such that 

Hyperplane:    Xw + 1b = 0

minimize 𝑤 𝑤
subject to w b

Maximum margin algorithm: basic formulation



intuitive 

flexible

• Fast efficient

• Sparse

• Convex

Why use SVM?



• Data uncertainty

• Label uncertainty
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Incorporating uncertainties



The importance of structures!



Techniques from computer vision community



Hierarchical feature extraction

Object models

Object parts
(combination of edges)

Edges



Deep learning: stacked layers

• Stack “layers” of convolution and pooling/sub-sampling

• Distills important/relevant features from the image 

• Reduces the problem size

• Classifier at the end predicts on a rich set of feature maps/inputs



• 46,520 km2

porphyry

• Publically available 

• Known deposits 

Copper-Gold Porphyry Exploration in Central British Columbia



Public geoscience data



Preliminary results: mineral prospectivity maps

Support Vector Machines Convolutional Neural Networks



Integration of geoscience data 



• Big data

algorithms

uncertainty
structures/patterns

Expert knowledge 

Prospectivity mapping: a “new” tool for exploration targeting 


