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Introduction

In 2023:
• 5,757 causalities from landmines and 

explosive remnants
• 84 % of the victims were civilians

Number of mine/ERW causualties annually: 1999-2023 [1]

Casualties by type of mine/ERW in 2023 [1]
Manual mine clearance operation [1]
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2. 
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3. 
Excavation and Identification
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on the spot

Introduction

8



Methodology

1.

2.

3.

4.

5.

Introduction

Goals and Contribution

System Description

Conclusion

List of Contents

9
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System Description

The Mobile Manipulator:

Combination of the mobility of the 
mobile platform with the dexterity 

of a manipulator

Manipulator

Mobile Platform
12



• Exteroceptive sensors:
     LiDARs, RGB, 
     IR Panchromatic spectral cameras 

Sensors Layout:

• Proprioceptive 
sensors: IMUs

System Description

13



Methodology

1.

2.

3.

4.

5.

Introduction

Goals and Contribution

System Description

Conclusion

List of Contents

14



Methodology

Sensors 
Raw Data

Path 
Planning

Grasping 
Feasibility
Analysis

Mine Pose 
Estimation

3D 
Reconstruction

Collision 
Map

Next Best 
View Planning

3D Object Reconstruction

Mobile Manipulation

List of Contents

15



Methodology

Sensors 
Raw Data

Path 
Planning

Grasping 
Feasibility
Analysis

Mine Pose 
Estimation

3D 
Reconstruction

Collision 
Map

Next Best 
View 

Planning

3D Object Reconstruction

Mobile Manipulation

List of Contents
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Find the sequence of points that 
maximizes the coverage of 
unseen parts

Gradient-based NBV pose optimization [2] 
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Produce a 3D model starting 
from multi-view images

NeRFs 3D Object Reconstruction [3] 
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Grasping Feasibility Analysis

Identify grasp-feasible regions and 
relative grasp quality, aiding grasp 
planning and execution 

Shape Grasp Net [4] 
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Path Planning

Compute the path to reach the views 
computed by the NVB planner and the 
grasping point, combining the platform 
and arm’s movement

Mobile Manipulator Path Planning [5] 
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Conclusion

• 3D Reconstruction of the surroundings of the mine.

• Mines mobile manipulation.

• Enhancing safety and efficiency in demining operations.
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Thank you for your attention
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