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Human intervention in land mine removal is 
slow, dangerous, and resource-intensive
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Many lives are lost demining in the field, 
making it a high-risk endeavor
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“ The amount of contaminated land in 
Ukraine is so massive that it could take
close to 500 demining teams and 757 
years to finish the work “

source: Business Insider

https://www.businessinsider.com/ukraine-land-mines-757-years-reversal-russian-military-counteroffensive-deminer-2023-7
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There is an urgent need for robotization
and advanced technology to improve 
safety and efficiency



Toward a More Efficient Mine Removal
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speed up the demining phase 
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Toward a More Efficient Mine Removal

Investments in technology can 

speed up the demining phase Increased automation could 

significantly reduce dangers

AI-powered robotic systems to 

minimize human intervention
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Logic

Recognition

Processing

Confirmation

Disposal
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Approach

End users Stakeholders

Co-design

Co-development
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Approach

Co-design

Co-development

A priori requirements

Frequent field trials
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Recognition
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Recognition Phase: Mapping

Non-technical survey

Aerial mapping and technical survey

Terrain analysis

Identifying obstacles and locating hazards

LiDAR GPSCamera

‘ A priori ‘ knowledge of the infested area
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Recognition Phase: Mapping

LiDAR GPSCamera

RGB raw image
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Recognition Phase: Data Gathering and Processing

RGB Raw Image

Data Processing

Aerial Point Cloud

GPS data
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Processing
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Processing Phase: Toward an Intuitive User Understanding

UI 

C2 Station

Situational Awareness
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Processing Phase: Global UGV Route is Elaborated

UI 

Threat-based planner

Color follows detection of accuracy

Global plan is deployed
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Confirmation
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UI 

Confirmation Phase: Global Map is Deployed on the UGV Swarm
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Confirmation Phase: UGV Swarm Verifies the Threats at Safety Distance

UI 

Camera

GPS

LiDAR
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Disposal
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Operator Supervision

C2 Station

Disposal Phase: Deploying of Manipulator UGVs

Source: Clearpath Robotics by Rockwell Automation – Youtube Channel
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Operator may be asked for action

Operator supervision

Coordination arm-platform

Disposal Phase: Deploying of Manipulator UGVs

Source: Clearpath Robotics by Rockwell Automation – Youtube Channel



2525

Disposal Phase: Operator Supervision

Operator Supervision
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Disposal Phase: Operator Supervision

No Supervision AlertOperator Supervision
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Disposal Phase: Operator Supervision

Autonomous DisposalNo Supervision Alert
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Disposal Phase: Operator Supervision

Supervision Alert

Operator Supervision
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Disposal Phase: Operator Supervision

TeleoperationSupervision Alert

Operator Supervision
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Disposal Phase: Operator Supervision

Assisted DisposalSupervision Alert

Operator Supervision

Teleoperation
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Disposal Phase: Operator Intervention

VR Feedback

Assisted DisposalSupervision Alert

Operator Supervision

Teleoperation
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Strategic Advantage

• Proactive Threat 

Mitigation

• Improved Efficiency

Operational Efficiency

• Resource Optimization

• Reduced Risk to 

Personnel

Added Values

Scalability and Adaptability

• Versatile Tool

• Flexible Deployment
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Expertise in the Field

Decades of expertise in 

the field of robotics

Involved in different

consortia of different EU 

funded projects on the 

subejct 
Involved in different 

Belgian Defence funded 

projects on the subject
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Thank you for your attention!
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