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INTRODUCTION

• 100 million buried landmines,

• 61 states worldwide impacted,

• 1,000 deminers lost their lives or suffered injuries (1999-2012),

• The precise locations of legacy landmines unknown,

• Discovering and clearing legacy explosives using a force made up of humans or animals

➢extremely risky, 

➢labour- and time-intensive.

• More than a century required to remove all buried explosives using conventional methods

• Development of a landmine/UXO/IDE detection system that is quick, safe, and economical is urgent.



INTRODUCTION

• Land-based vehicles (wheeled, legged, and dragged robots) face a number of challenges, 

➢including accurate navigation over rough terrain

➢it takes a while to scan larger terrain with those slow, heavy vehicles.

• Autonomous easy-to-use drones can

➢expedite surveying and 

➢provide better access to challenging terrain with hard-to-reach topography and thick vegetation



INTRODUCTION

• In this work, an autonomous robotic drone, MagnoUAS, integrated with a magnetometer developed 

✓a bespoke, 

✓low-cost, 

✓small size

✓lightweight

✓small footprint, 

✓easy-to-use

• to detect landmines/IDE/UXO locations 

✓rapidly and safely. 

✓with extreme height precision and terrain following mode.



Sensor technologies



Integration of MagnoUAS With Sensors

Programming of sensing using PythonIntegration of sensors with onboard Arduino

Acquiring the sensing



Integration of MagnoUAS With Sensors

Inner component design



Integration of MagnoUAS With Sensors

magnetometers

Features of the drone



Features of integrated MagnoUAS
Particular features of the integrated MagnoUAS considering operational objectives.



Development of the Application



Lab tests with MagnoUAS

X, Y and Z component directions of the magnetometers are processed as formulated in Eqs. 1, 2, 3



Lab tests with MagnoUAS

MagnoUAS operates with high detection accuracy at low altitudes and speeds

(i.e., 0.5 m, 1 m/s).



Field tests with MagnoUAS at UCLAN Landmine Field



Real field tests at the Latvia Field



DISCUSSION AND LIMITATIONS Evaluation of MagnoUAS 



CONCLUSIONS
• This study mainly aims to help in making new fully automated landmine/UXO/IDE 

detection systems in a time-and-cost-efficient manner. 

• The methods created in this study address the drawbacks of ground-based 
operations, such as high operator risk and inefficiency, and provide a quicker, safer, 
and more economical substitute for conventional landmine/UXO/IDE detection 
techniques. 

• The developed platform in this work, the so-called MagnoUAS, is a small, lightweight 
drone that can be rapidly deployed by a demining team to scan a large area for any 
magnetic anomalies caused by the presence of metal in landmine/UXO/IDE. 

• The risk to human operators can be reduced significantly with MagnoUAS. 

• This research provides the related research community and industry with 
fundamental design and implementation parameters (e.g. flight speed, flight 
altitude) in building and using magnetometer-integrated UAS. 
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