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S34I WILL BE BASED ON 
SATELLITE DATA, 

AIRBORNE, UNMANNED 
AERIAL VEHICLE (UAV), 
GROUND BASED AND 

CONVENTIONAL IN-SITU 
TECHNIQUES/METHODS 

AND FIELD WORKS. 

“

”





The S34I Consortium is formed by 19 partners.



The project is supporting 
the technical experiments and  
validation at different phases of 
the mining life-cycle:

• Onshore exploration to gain 
knowledge on cobalt (Co) 
deposits.

• Shallow water exploration to 
update the knowledge on 
coastal metallic placers.



The project is supporting the 
technical experiments and  validation at 
different phases of the mining life-cycle:

• Extraction for soil instability monitoring 
for securing safety within the operation, 
and efficient volumetric estimation.

• Closure/post-closure tackles 
environmental and health impact 
challenges. 



Exploration phase

Onshore (Áramo, Spain)

Sentinel-1

Sentinel-2

Landsat-9

PRISMA

ALOS PALSAR-2

COSMO-SkyMed

Airborne LiDAR

Airborne hyperspectral data

Ground spectral libraries

RGB combinations

Band ratios

Principal Component Analysis 
(PCA)

K-means

Endmember extraction

Minimum wavelength mapping

Spectral Angle Mapper (SAM)

Self-Organizing Map (SOM)

Artificial Neural Networks (ANNs) 

New ensemble method

Data Methods



Exploration phase

Shallow waters (Ria de Vigo Spain)

Sentinel-1

Sentinel-2

Landsat-9

WorldView-2/-3

EnMap

Underwater Hyperspectral
Image (UHI)

Complementary spectral 
libraries

Pre-existing/new geological 
data

RGB combinations

Band ratios

Principal Component Analysis 
(PCA)

K-means

Endmember extraction

Spectral unmixing 

Object-Based Image Analysis 
(OBIA) 

Data Methods



Extraction phase

Gummern (Austria)

Pléiades Neo tri-stereo

Sentinel-1

Sentinel-2

Landsat-9

WorldView-2

COSMO-SkyMed

UAV data

Ground GNSS stations

Digital elevation models (DEMs) production

UAV photogrammetry using Structure from 
Motion (SfM)

Interferometric synthetic-aperture radar 
(InSAR)

Change detection (Normalized 
Decorrelation Change Index (NDCI))  

Super-resolution enhancement using 
Residual-in-residual Dense Block (RRDB) 
model

Super-Resolution U-Net (SRUN)

Optical-guided Super-Resolution Network 
(OGSRN)

Data Methods



Closure and Post-closure phase

Lausitz (Germany)

Sentinel-2

WorldView-3

PRISMA

UAV data

Geochemistry water data

Endmember extraction

Artificial Neural Networks (ANNs) 

Data Methods



Closure and Post-closure phase

Outukumpu (Finland)

Sentinel-2

UAV data

Geochemistry water data

K-means

Self-Organizing Map (SOM)

Artificial Neural Networks (ANNs)

Logistic regression

Random forest

K-nearest neighbour (K-NN)

Data Methods



Closure and Post-closure phase

Aijala (Finland)

Sentinel-1

Sentinel-2

COSMO-SkyMed

Change detection (Normalized 
Decorrelation Change Index 
(NDCI))  

Super-resolution enhancement 
using Residual-in-residual Dense 
Block (RRDB) model

Super-Resolution U-Net (SRUN)

Optical-guided Super-Resolution 
Network (OGSRN)

Data Methods
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