


Operator Limited Bandwidth Limited Application Driven



1. Pre-processing

2. Multivariate Analysis

3. Data Fusion
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Multivariate Analysis



Black BoxInput Output

Multivariate Analysis



Black BoxInput Output

Multivariate Analysis

Principal Component Analysis (PCA)

Partial Least Squares Regression (PLSR)

Artificial Neural Networks (ANN)



PCA and PLSR



Artificial Neural Networks (ANN)



Hydration state Mg Ca Fe Na

Anhydrous Anhydrous Mg-Sulfate Anhydrite -- Thenardite

1/2 H2O -- Bassanite -- --

1 H2O Kieserite -- Szomolnokite --

2 H2O Sanderite Gypsum -- --

3 H2O Mg-sulfate tri-hydrate -- -- --

4 H2O Starkeyite -- Rozenite --

5 H2O Pentahydrate -- -- --

6 H2O Hexahydrate -- -- --

7 H2O Epsomite -- Melanterite --

10 H2O -- -- -- Glauber’s salt

11 H2O Meridianiite -- -- --













Multivariate Analysis Summary

• Need to analyze several thousands of variables at the same 

time 

• PCA and PLS calculate principal components

• ANNs use non-linear transfer functions

• PCA separates low- from high-hydrated sulfates

• PLS model outputs presented good correlations to the known 

responses

• ANN provides the abundance of the corresponding salt (100%

accuracy)



Data Fusion
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Rio Tinto’s Mine of the Future™

Maptek’s Topodrone-100 UAV

Nautilus Minerals’s

seafloor mining

NASA etc

planetary mining

Real-time oil analysis

© Parker Kittiwake Ltd

Real-time leak detection


