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Introduction

• 4,710 pe ople  we re  injure d  or kille d  by 
landm ine s across 49 state s in 2022

• Civilians accounte d  for 85% of landm ine  casualtie s 
re corde d  in 2022, with half of the m  be ing  child re n (1,171)

• Syria and  Ukraine  re porte d  the  highe st 
num be r of annual casualtie s
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Source : https:/ / re lie fwe b .int/ attachm e nts/ cd8949c8-13e 4-4b24-9f78-e e 1b980305f4/ landm ine -m onitor-2023_e m bargoe d .pdf



Introduction

Mario Malizia – Royal Military Acade m y of Be lg ium

Source : https:/ / re lie fwe b .int/ attachm e nts/ cd8949c8-13e 4-4b24-9f78-e e 1b980305f4/ landm ine -m onitor-2023_e m bargoe d .pdf

• The  m ajority of casualitie s re porte d
in 2022 is to be  addre sse d to the  
usage of Im provise d Exp losive
De vice s (IEDs)
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• In this conte xt, Be lg ian De fe nce  funde d  the  BELGIAN proje ct

• The  proje ct has a duration of 4 ye ars (Jan 2024 – De c 2027)

• The  goal consists  in de ve loping  an Unm anne d  Ground  Ve hicle  with se m i-autonom ous 
capabilitie s for pre cise  m anipulation of dange rous obje cts (EOs, IEDs…)
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• The  Be lg ian EOD Group  is  a partne r of the  proje ct, thus allowing to have  a d ire ct fe e dback 
from  the  e nd  use rs as we ll as a validation of the  propose d  solution

• Diffe re nt fie ld  trials  are  fore se e n in the  ye ars of the  proje ct to colle ct data and  validate  
de ve lope d  algorithm s in re al case  sce narios (Me e rdaal Military Base , BE)



Table  of 
Conte nts

I. Introduction

II. Syste m  Archite cture

III. Me thodology

IV. Conclusions



Syste m  Archite cture
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• State  of the  art p latform in UGV re se arch

• High payload  to support d iffe re nt se nsors inte gration

Cle arpath Robotics Husky AV200 UGV
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Me thodology
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Me thodology | Fe ature -Base d  Se nsor Proce ssing

•  Extracts spe cific  fe ature s or characte ristics from  se nsor data

•  Algorithm s are  de signe d  to de te ct and  use  the se  pre de fine d  fe ature s for various tasks
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3D LiDAR

Cam e ra

FEATURE-BASED
DATA FUSIONraw data

use ful insights



Me thodology

Mario Malizia – Royal Military Acade m y of Be lg ium



Me thodology | AI-Base d  Se nsor Proce ssing
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3D LiDAR

Cam e ra
AI-BASED

DATA FUSION

raw data
use ful insights

•  Use s m achine  le arning  to proce ss se nsor data

•  Le arns patte rns and  re pre se ntations d ire ctly from  raw se nsor data without pre de fine d  fe ature s

 



Syste m  Archite cture
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Me thodology | Re al-Tim e  Virtual Re ality Stre am ing

•  Provide s ope rators with im m e rsive  visual fe e dback through VR he adse ts, e nhancing  the ir situational       
aware ne ss and  control p re cision

•  Proce ss se nsor data to cre ate  re al-tim e  3D m ode ls, offe ring  ope rators com pre he nsive  situational aware ne ss
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3D LiDAR

Cam e ra

VIRTUAL REALITY 
MODULEraw data

use ful insights
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Me thodology | Assiste d  Robotic  Manipulation
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ASSISTED 
ROBOTIC 

MANIPULATION 
MODULE

raw com m ands corre cte d
com m ands

•  Corre cts ope rator com m ands for pre cision and  safe ty in re al-tim e

•  Enhance s ope rator’s control inputs to coord inate  robotic  arm  /  UGV m ove m e nts

 

fe e dback
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Conclusions
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• The  obje ctive  of this  proje ct is  to advance  the  state  of the  art in AI-base d  assiste d  robotic  
m anipulation of EODs and  IEDs

• Within the  4 ye ars of the  proje ct, we  will conduct fie ld  te sts  to validate  our approach in re al-
world  sce narios

• The  m ain challe nge  re side s in the  safe  and  pre cise  m anipulation of IEDs and  associate d  data 
fusion ge ne rating  use ful insights for EOD e xpe rts
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Thank you for your attention!
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