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Where does the data go?

Geological models . Resource models

The basis for all economic
assessments, planning
and technology selection.

The basis for finding new
mineral deposits in
complex geological

terrains. S
https://www.mining-journal.com/events-
coverage/news/1172784/geomet-leaders-

head-perth
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 To lower cost and leadtimes

» To increase the accuracy of the
models.

EXPLORATION OPENED UP FOR
NON-SWEDISH COMPANIES
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What do we log?

| \\\ L Rocks are full of information, but only a
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\ "l Current logging routines rarely satisfies
these disciplines simultaneously:
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resampled, commonly several times.
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“Nothing is in the understanding, which was not first in the senses.”
John Locke (1632-1704)
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The Future Logging Assistant (FLA)

= Joint RnD project between Lulea University of Technology and Boliden, 2021-2025

= New tools to augment data aquisition during drill core logging

— Implementation of sensor technologies for automatic data aquisition
» Visual features (e.g. textures, color)
» Compositional features (e.g. geochemistry, mineralogy)
* Rock mechanical features

= New tools for semi-automated logging and data analytics at the logging table
— Tools for processing data generated from core for real-time decisions by human logger.

— Focus on integration and ensemble methods
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Adapting
the drill
core

process

The ambition is to have

model outputs available

during logging.
Pre-classification
Suggestions

Feature recognition
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Semi-automated lithology classification

Supervised

Continuous A learning
XRF &
corescan
data

Unsupervised learning

¥

Count Matrix Classified SOM

Chemically distinct lithologies can nowadays
easily be grouped from compositional data.

How good are the results?
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Semi-automated lithology classification

7

Different models applied to the same
——— data yield different results.

Metatuffite

Diopside skarn

Siméan (2020): up to 60-70 %
classification accuracy at Zinkgruvan.

Delomitic marble

Metamafite

Microcline-quartz rock

Not all lithologies differ in chemistry.

SOM-1 Cluster 1: 90.37 %
Correlation to Marble
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SOM-1 Cluster 2: 64.68 %
Correlation to Microcline Quartz

bty Way forward

SOM-1 Cluster 4: 70.95 %
Correlation to Pelite

o Clsrs 7355 * Integration with computer vision.
Fuehierurvon Ensemble models.
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Drill Rig
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Ensemble
methods for
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Cluster

/\@\ Flexibility & Extensibility QK
@\ = //

0»)) Open Source I\/Iessage Broker (@

Ensemble Models

@

LULEA
UNIVERSITY

OF TECHNOLOGY

LULEA UNIVERSITY OF TECHNOLOGY



a8

=)

FLA

<>
\\ Integration /
Cluster

@ @) B @)

Wy

0»)) Open Source Message Broker ((@0

LULEA
UNIVERSITY
OF TECHNOLOGY

LULEA UNIVERSITY OF TECHNOLOGY



FLA

Cluster

0»)) Open Source Message Broker ((@0

Coaborat)

LULEA
UNIVERSITY
OF TECHNOLOGY

LULEA UNIVERSITY OF TECHNOLOGY



FLA

Integration

Cluster

Flexibility & Extensibility

Ensemble Models
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