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RROOBBOOMMIINNEERRSS  rreesseeaarrcchheerrss  tteesstt  rroobboottiicc  pprroottoottyyppee  ffoorr  mmiinneerraall  eexxttrraaccttiioonn  ffrroomm  ddeeppoossiittss  tthhaatt  aarree  ssmmaallll  
oorr  ddiiffffiiccuulltt  ttoo  aacccceessss  

  

During the last week of April, researchers from the Tallinn 
University of Technology (TalTech, Estonia) and the Royal 
Belgian Institute of Natural Sciences (RBINS, Belgium) gathered 
in Han-Sur-Lesse and Ave-Et Auffe (Belgium) for a series of trials 
with the ROBOMINERS ‘RM3’ prototype. Alongside the RM3 
trials which were conducted in an ancient mine gallery, the 
scientific teams also tested new types of underground 3D 
geophysical sensors. 
 
The EU-funded ROBOMINERS project aims at facilitating EU 
access to mineral raw materials - including those that are 
considered as strategic or critical for the energy transition - from domestic resources, and thus 
decreasing the European import dependency. To do so, ROBOMINERS is developing a bio-inspired robot 
for mining deposits that are small or difficult to access.  
 
The Belgian test site is an 18th-century former baryte and lead mine gallery. The exploitation follows a 
vein-type mineralisation (Mississippi Valley Type deposit) hosted In Mid-Devonian limestones. This type 
of deposit with a highly concentrated, small-scale vein-type orebody is particularly relevant for 
ROBOMINERS’ small mining footprint and selective mining abilities.  
 
The ROBOMINERS RM3 prototype is a lightweight (50 kg) locomotion/sensor testing platform built by 
the TalTech Centre for Biorobotics. Its purpose is the development and testing of ROBOMINERS’ 
subsystems, including propulsion, localisation, and environmental sensing, in field conditions 
corresponding to Technology Readiness Level (TRL) 5. In the meantime, a drilling tool which will be 
mounted on the RM1 prototype is being tested in the lab facilities of the Montanuniversity of Leoben 
(Austria). The first components of the RM1 robot are being manufactured and tested at Tampere 
University (TAU, Finland) and robot on-board intelligence is being developed at the Centre for 
Automation and Robotics (CAR) of the Universidad Politécnica de Madrid (UPM). 
 
The prototype deployed in Belgium was equipped with a four-motor screw locomotion and an 
innovative “blind” localisation and sensing system: 48 tactile “whiskers” coupled with onboard inertial 
measurements units. Two miniature reflectance/fluorescence spectrometers completed the setup. A 
set of depth-cameras (one on the robot and one for robot tracking) were also used for visual localisation 
and mapping ground-truthing. The prototype and all its sensors are operated under a Robotic Operating 
System (ROS2) using three onboard computers and two microcontrollers.  
 
In addition to the RM3 tests, underground geophysical measurements methods were also deployed in 
the mine. The teams used a 3D electrode mesh mounted on an aluminium frame scaled to fit the mine 

The ROBOMINERS RM3 prototype.  
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gallery and conduct electric resistance (ER) and induced 
polarisation (IP) tomography measurements. Two electrode 
designs were tested for bare stone/mud conductivity efficiency. 
 
The trials were a great success, with more than 110 GB of sensor 
data collected during the campaign on several trial runs outside 
and inside the mine gallery. The ROBOMINERS teams currently 
review this data carefully. It will be invaluable to advance robotic 
designs for extreme mining environments. 
 
To share more information on its research, the ROBOMINERS 
project is also organising a seminar on ““IInnnnoovvaattiioonn  iinn  SSeelleeccttiivvee  
MMiinniinngg::  nneeww  ttrreennddss  aanndd  tteecchhnnoollooggiiccaall  aaddvvaanncceess  ttoo  rreedduuccee  tthhee  
eennvviirroonnmmeennttaall  ffoooottpprriinntt  ooff  mmiinneerraall  eexxttrraaccttiioonn““  which will take 
place on 88  JJuunnee  22002222 in Brussels.   
 

 
 
 

FFoollllooww  uuss::    MMeeddiiaa  ccoonnttaacctt::    
 
Website:  
www.robominers.eu  
 
Social media:  
@ROBOMINERS 

 
Project coordinator, Universidad Politécnica de Madrid (UPM-Car):  
Claudio Rossi - claudio.rossi@upm.es  
 
Communication Manager, European Federation of Geologists (EFG):  
Anita Stein – anita.stein@eurogeologists.eu  

 

Underground geophysical 
measurements. 
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developing Resilient Bio-inspired 
Modular Robotic Miners

ROBOMINERS is a 54-months Horizon 2020 project funded 
by the European Commission that started on 1 June 2019. 
ROBOMINERS will develop a bio-inspired, modular and 
reconfigurable robot-miner for small and difficult to 
access deposits. The aim is to create a prototype robot that is 
capable of mining underground, underwater in a flooded 
environment, and can be delivered in modules to the deposit 
via a large diameter borehole drilled from the surface to the 
mineral deposit.
ROBOMINERS aims at delivering a proof of concept for the 
feasibility of this technology line at Technology Readiness 
Level (TRL) 4. The technology could enable the EU to access 
mineral raw materials from domestic sources that are 
otherwise inaccessible or uneconomic.

• Robot parts (modules) are sent underground via a borehole

• They self-assemble to form a fully functional robot

• Using specialised sensing devices, they detect ore

• Using ad-hoc production devices, they produce slurry that is 
pumped out 

• They can re-configure on-the-job
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Vision

TAMPERE UNIVERSITY ROYAL BELGIAN INSTITUTE 
OF NATURAL SCIENCES 

(RBINS)

LA PALMA RESEARCH 
CENTRE FOR FUTURE 

STUDIES SL (LPRC)

UNIVERSITY OF MISKOLC 
(UNIM)

EUROPEAN FEDERATION OF 
GEOLOGISTS  (EFG)

TALLINN UNIVERSITY OF 
TECHNOLOGY (TalTech)

GEO-MONTANRESOURCES COMPUTING 
INTERNATIONAL LTD (RCI)

GEOLOGICAL SURVEY OF 
SLOVENIA (GeoZS)

IGSMIE PAN K-UTEC AG SALT 
TECHNOLOGIES (KUTEC)

Partners

UNIVERSIDAD POLITECNICA 
DE MADRID (UPM)

MONTANUNIVERSITAET 
LEOBEN (MUL)

ASSIMAGRA
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Demonstrator for modularity, self-
assembly, perception and navigation, 
resilience in extreme underground 
environments

Study of mining ecosystem of 
downstream and upstream processes, 
identify research challenges for 
logistics, environment, mineral 
processing, borehole drilling 
technology, dredging & pumping

First industrial pilot, tethered, 
semi-autonomous operation

Full autonomy, self-reconfiguarbility, 
self-awareness collective robots

New mineral perception, detection 
and classification, as well as new 
production tools, demonstrated to TRL 

First industrial pilot application Autonomous mining

First industrial application in a 
„small deposit scenario“ or 
„abandoned mine scenario“ with on-
site minerals processing and 
paste refilling

Industrial applications in 
„ultra-depth“ scenarios
Small mines deliver a considerable 
share of the EU‘s critical minerals 
production

Financial viability assessment, 
sustainability, environmental and 
ethical considerations
Research roadmap for development of 
supporting technologies

Simplified permitting procedures 
for small-scale mining
Supporting policy and legal 
framework for small-scale mining

New innovation ecosystem: SMEs and 
entrepreneurs are working towards 
further miniturisation and versatility

http://www.robominers.eu
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CONCEPT IMAGE

Our MOVIE

Watch our movie to learn more about the ROBOMINERS concept! 

https://youtu.be/BIcnObHfCyA

https://youtu.be/BIcnObHfCyA


STAY TUNED!
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