EG U A supervised technique for drill-core mineral mapping —_— )=

using hyperspectral data HELMHOLTZ ZENTRUM
DRESDEN ROSSENDORF
General 2 02 O CeCi]ia Contl‘el‘as, Mahdl l(h()da.dadzadeh, Laura Tusa, and RiChal‘d GlOaguen H - F HELMHOLTZ INSTITUTE FREIBERG
Assem bly Helmholtz-Zentrum Dresden-Rossendorf, Helmholtz Institute Freiberg for Resource Technology, Germany (i.contreras@hzdr.de) I FOR RESOURCE TECHNOLOGY
PROPOSED APPROACH CLUSTERING RESULTS
=// Hyperspectral data // K=4 K =5 Silhouette Coefficient (S)
\
/ Drill-core sample / g\i‘j&;:gg —»/ Training data / CIUStermg approach S
A
SEM- _ K- K-means 3 0.44
(re-sarrI1£|c|)\I/|e(|§I/I :Z)AHS) Clustering means
K-means 4 0.35
K-means 5 0.33
- o
DATASET . : |. SC3 0.33
- = " SC 4 0.27
) Spectral " SC5 0.28
E clustering
I~ (SC)
a RGB of drill-core sample Please keep in mind that colours amongst the maps do NOT relate
o SUMMARY AND CONCLUSIONS
N - Scanning-Electron Microscopy-based Mineral Liberation Analysis (SEM-MLA) data are used to generate training data needed for the use of
Cal supervised machine learning algorithms
Amp
Ep - We evaluated the use of K-means and Spectral Clustering methods over the model mineralogy available in the re-sample SEM-MLA data
Chl
:ay - In general clustering improves the mapping of structures: veins and alteration halos are mapped whereas when considering only the most
Winca dominant minerals (Max abundance maps) these are not always captured
Background
- The Silhouette Coefficient (S) was used to evaluate how well-assigned the pixels are allocated to their corresponding clusters, hence, to
evaluate the clustering performance.
Gp - Values of S show that K-means with 3 clusters performed the best. Thus, using the maps obtained by K-means with 3 clusters as training data

for a supervised machine learning algorithm is expected to produce more detailed mineral maps in this drill-core hyperspectral dataset

For more details on the use of SEM-MLA data as training data for drill-core hyperspectral mineral mapping please refer to:
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