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ABOUT THE PROJECT: CONCEPT

= There are of the order of 30,000 closed mine sites in Europe and many of them potentially contain considerable

amounts of valuable mineral raw materials,

" The closure of a mine is usually more related to economics and technological challenges than to the actual
depletion of mineral resources

= Often minerals which were disregarded during the operational life of the mine (such as fluorite in lead/zinc mines)

®  These mines are now flooded and the last piece of information of their status and layout is decades or over a

hundred years old.
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ABOUT THE PROJECT: CONCEPT

External hul Lateral thrusters éetasertsiggt?/ "
Physical Apperence 6 e =
*Max operational depth: ~500m Cameras (EO) |
i P, g Acousﬂc modem
*Shape: spherical 9 Ly 3
*Size: ~ 0.6 m diameter |
*Expected weight: | 12 Kg Vertical
thrusters
*Neutral Buoyancy 4
*Power consumption: 150-300 W
*Max speed: |-2 Km/h
*Autonomy: up to 5 hours — 3
. Variable buoyancy
*Thrusters power: 2-5 Kgf system
Propulsion: 10 Main thrusteri
*one tail thruster (2), plus two thrusters for longitudinal (swa "
motion (8) Vertical @. p . (Sway) fcousic maging 1

NSor ar
*movement (heave): based on buoyancy control (3) and vertical Serseraney
thrusters (4) 11

*Attitude control (pitch and yaw): pendulum-based (displacement of Lights
the centre of mass)

Pressure Hull (batteries,
computers, data storage)
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KEY FACTS ABOUT THE PROJECT

EU funded H2020 research project (RIA: Research and Innaovatign A

Grant Agreement number: 690008 (H2020-SC5-2015)
| 3 partners (7 countries)
45 month duration

(It of February 2016 — 315t of October 2019)
Funding summ: ca. 4.87 million Euro
Deliverables: Three working protptype robots

Spin-off company offering the technology
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ABOUT THE PROJECT: CONSORTIUM

= University of Miskolc

= Tampere University of Technology, Department of Mechanical Engineering Systems
= Universidad Politécnica de Madrid, Centre for Robotics and Automation Technology development
= |nescTec — Instituto de Engenharia de Sistemas e Computadores, Tecnologia e Ciéncia

= Resources Computing International Ltd

= La Palma Research Centre for Future Studies

= Geological Survey of Slovenia

= Geoplano Consultores Sa Technology exploitation
"  The European Federation of Geologists

= Geo-montan Kft

= Empresa de Desenvolvimento Mineiro
= Ecton Mine Educational Trust Key stakeholders

= Center za Upravljanje z Dediscino Zivega Srebra Idrija
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ABOUT THE PROJECT: BACKGROUND, CONCEPT AND APPROACH
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ABOUT THE PROJECT: GOALS

" The project will use cutting edge science and technology from deep sea robotics to develop a fuIIy
autonomous robotic surveying solution for mapping abandoned and flooded deep mines. Major
technical chaIIenges are related to the harsh environment, mine depth and the need for autonomous

navigation and mapping of semi-structured environments, while at system level the major fOCUS will be on
robustness and dependability.

Specific goals

= Design and build a multi-platform robotic Explorer for autonomous 3D mapping of flooded deep mines
=  Demonstrate the operation of the prototype at a set of representative pilot sites

= Develop an open-source platform for technology transfer and further development

= Develop a research roadmap in support of further technology development

= Develop commercial services for exploiting the technology
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ABOUT THE PROJECT: APPROACH

9. Project coordination and management }

V—System architecture design
-Subsystems design

-Simulations S
-Pilot scale component testing

-Finalising the design

=
.8 (=]
1. Robotic Functions Validation | |5 = 5 % 25 g i =
85 ED 8 ® M cai ! o Sub-systems further developed/improved
-Parameter framework for sensors 5553 & 5 \ —Mnssnons planning Ve TN Sub-systems further
-Interfaces design and specification £ s g = 2 N -PF|0t§:‘ . : — S T developed/improved
-Instruments testing and validation S2EG =08 ( >Kaaﬂ§_la Mlqe, Finland
SeSESES >Urgeirica mine, Portugal : .
2. Scientific instrument design and EZ 22 %o >Idrija mine, Slovenia UX-1A: first Multi robot I
ada;?tation $ 2:,, = 1',:, S' u?)‘ _1‘:’ >Ecton mine, UK prototype ready. UX-1B: prototype platform ree11dy. “
' ) -Mine trials outcomes analysis e e ready. Tests at et b { NewCO |
-Middleware, interfaces and standardization and at Urgeirica el at Ecton Mine, l\...............«'i

Mine, PT UK

-Sensor registration, fusion and perception
-Attitude control and guidance construction and systems

-Exploration Maneuvers integration of the UX-1
-Interoperability tests

32 M38

4. Multi-robot I
3. Autonomy for Mine Exploration and platform <:3
Mapping development | § |

7. Demonstration / Pilots

8. Technology Transfer and dissemination
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ABOUT THE PROJECT: APPROACH

Cave exploration
Ambulance
Monitoring of nuclear facilities

Monitoring of large diameter pipelines

Looking ahead
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ABOUT THE PROJECT: GANTT

Year 1 Year 2 Year 3 Year 4
Workpackages and tasks 1 2 3 4 5 g 7 & 9 10 11 12|13 14 15 16 17 18| 1% 20 21 22 23 24|25 26 27 28 29 30|31 32 33 34 35 36| 37 38 39 40 41 42| 43 44 45
1) Robotic Functions “Validations 1 ML

1.1)Robotic system architercture design Di.1

1.2) Robotic subsystem designs I:Il..2|

1.3) System simulation models OL3 DL4

1.4) Pilot scale component testing and wvalidation M2

1.5) Finalising the design | DL5

2) Scientific instrument design and adaptation 1

2.1) Parameter framework for sensor requirements

2.2) Interface specification

2.3) Instruments testing and validation

3) Autonomy for mine exploration and mapping
2.1) Middleware
3.2) Sensor registration
3.3) Localization and mapping
3.4) Attitude control and guidance
3.5) Exploration manewvuers
32.68) Interoperatibility tests and coordination with WP4

4) Multi-robot platform development

4.1) Prototype component production

4.2y Multi robot control |

4.2) Mission management | D44 |

4.4) Instrument integration |

4.5) Operator interfaces D4.5 |

4.8) System integration and construction of the robots |

4.8.1) UX-1A =

4.6.2) UX-1B

4.6.3) UX-1C -

4.7) Prototype laboratory testing

D3.6
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ABOUT THE PROJECT: GANTT

5) Stakeholder mobilisation 1
5.1) Stakeholder identification and engagement D5.1
5_2) Requirementsand specifications D5.2|
5.3) Prototype design validation D5.3]
5.4) Inventory of flodded mines ‘ 5.4
6) Post-processing and data analysis functions 10
6.1) Specification of the database DE.1 ‘
6.2) UX-1 DA Data analysis and modelling software D62 D63 |
6.3) Data and model visualisation software ‘ 6.4 DE.5
7) Demonstration [ Pilots 24 ‘
7.1) Mission planning D71 |
7.2) Kaatiala Mine (F1)
7.2.1) Mission planning
7.2.2) Trals
7.2.3) Mission analysis D7.2

7.3) Urgerica Mine (PT) |

7.3.1) Mission planning ‘

7.2.2.) Trials ‘

7.3.3) Mission analysis ‘

7.4) Idrija Mine (SLO) |

T.4.1) Mission planning ‘

T.4.2.) Trials

7.4.3) Mission analysis

7.5) Ecton Mine (UK) ‘

7.5.1) Mission planning
7.5.2.) Trials

7.5.3) Mission analysis

7.8) Mine trials outcomes analysis D7.6-7
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8) Dissemination
8.1) Dissemination management
8.2) Dissemination support services
8.3) Leveraging technology transfers and dialogue
8.4) Research roadmapping
8.5) Busines economics and exploration results
8} Project management
9.1) Project coordination
9.2) Project management
9.3 Risk management and conflict resolution

9.4) Intelectual property rights management

BN AMIN

1
DE.3-4
D8.1 D8.2-6 D8.13-14 D&.7 DE.5 D&.5
D&.8 DE.10
D89 DE.16
DE.11 D8.12 D8.15
1 ME
a1 Da.3 D9.5 5.5 09,3
ME1L ME2 ME3| ME4 MES MES MIEE| ME7| MEB
Da.2
Do.4
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Test-sites

oo

East Gate Level

= Kaatiala, Finnland

= Urgeirica, Portugal

Apes Tor Level (Boat Level)

= ldrija, Slovenia

54

= Ecton-mine, England
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ABOUT THE PROJECT:WP9 — COORDINATION AND MANAGEMENT

Steering Committee
Consortium Members
. European Commisson
Coordinator -—> ; _
Project Officer

Management Group
Work Package Leaders

= GOVERNANCE STRUCTURE

= The Commission - The Coordinator

= Project Steering Committee Advisory

Board

= Management Group
= Advisory Panel
= TOOLS
= Meetings and Online Meetings — Contact List
= UNEXMIN Drive, Discussion board (Freeforum), UNEXMIN Groups, Basecamp

= Templates and Helps and Guidelines
) NewCO"




B =A™

e |

KICK-OFF MEETING
18—19t of February 2016, Miskolc
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TEST-SITEVISIT
2—-3" of May 2016, Ecton-mine

Launder or Aquaduct
River Manifold /
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SCIENTIFIC METHODS TESTING
1 3rd of April, 18" of May 2016, Rudabanya
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End-user Requirement Specification VWorkshop
24-26™ of May 2016, Tampere
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Exchange of best practices on mining policies and technologies:

challenges in the current state of the global economy
28-29% of June 2016, Brussels

BEINEXMIN

UNDERWATER EXPLORER FOR FLOODED MINES

A novel robotic mine surveying system to be used for the autonomous mapping of flooded underground mines

5. ’ -
Challenges in mining waste management
* R&D Ongoing Projects
ERAMIN

ENVIREE

CHALLENGES

E UNEXMIN

vameos
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Follow-up workshop |, and Steering Committee Meeting
28-29% of July 2016, Porto
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INESC TEC
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Workshop week (about open- / closed-frame design)
5-9t of September 2016, Tampere
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Follow-up workshop |l
25-26%" of October 2016, Madrid
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Dissemination

= Website

The UNEXMIN Consortium:

« University of Miskolc, Hungary
- Geological Survey of Slovenia, Slovenia

. - Tampere University of Technology, Department of Mechanical, Engineering and
ro S C u re Industrial Systems, Finland

- Universidad Politécnica de Madrid, Centre for Automation and Robotics, Spain
- La Palma Research S.L., Spain
+ INESC TEC - Institute for Systems and Computer Engineering,

Technology and Science, Portugal

. P - Resources Computing International Ltd, UK
ress-release
+ Ecton Mine Educational Trust, UK
- El Federation of I
- Geo-montan, Hungary

- Empresa de Desenvolvimento Mineiro, Portugal

. ﬁ rti c I S - Idrija Mercury Heritage Management Centre, Slovenia

This project has received funding from the European Union’s Horizon2020
research and innovation programme under grant agreement No 630008.
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Already submitted deliverables

= 23 deliverables till 315t of January 2017
= 20 (18) deliverables on time

= 3 deliverables are delayed

= DI.3 Control and propulsion system functional simulators
= Delay was caused by the microcontrollers of the thrustres

= One month delay was asked, and approved by PO. New deadline was kept

= D2.3 Laboratory test reports of instrumentation units

= Delay is caused by recent changes in public procurement laws in Hungary

= Two months delay was asked (+multispectral unit), and partially approved by PO (needs further SC statement)
= D8.8 Technology Appraisal Workshop

= Delay approved till 10* of February 2017

= 2 Milestones till 31 of January 2017
= DI.4 and DI.5 deliverables - Milestone 2 !!!
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u for your attention!

_ HORIZON 2020

This project has received funding from the European Union’s Horizon 2020research and innovation programme under grant agreement No 690008.



