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Moderator

•	Ms. Katherine James, Global Remote Sensing Officer, The HALO Trust

Speakers

•	Mr. Alexey Dobrovolskiy, Chief Technical Officer, Member of the Board and Co-Founder, 
SPH Engineering (on tests to detect unexploded ordnance using drone-based geophysical 
sensors) 

•	Mr. Jasper Baur, Co-Founder and President, Demining Research Community, and Lead 
Scientist, Safe Pro AI (on advancing research and development for detection of explosive 
remnants of war: A comprehensive field seeded with explosive ordnance and comparative 
datasets)

TEST AND EVALUATION OF 
REMOTE-SENSING TECHNOLOGIES 
BASED ON UNMANNED AERIAL 
SYSTEMS

Background

The standardisation of requirements for the 
testing and evaluation of mine action technology 
and equipment, as set out in IMAS 03.40, is 
unarguably relevant. The harmonisation of field 
testing and test and evaluation protocols for 
innovative solutions is a critical step towards 
the uptake of innovation, whether it be during 

the development stage – in support of research 
and technology organisations and equipment 
manufacturers – or as part of acceptance 
criteria and the quality assurance of equipment 
deployed in land release operations – in support 
of national mine action authorities and mine 
action organisations. 
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Remote-sensing technologies based on 
unmanned aerial systems have been under 
development in the sector for some 10 years. 
While a few national mine action authorities 
have taken steps towards accreditation of the 
use of such technologies, and there are mine 
action organisations willing to use them, no 
global testing and evaluation protocols have 
been developed, either under the IMAS or by 
another standardisation body.

Summary of session

To foster the debate on the subject, 
representatives of a technology provider and an 
academic research community showcased the 
results of their field test set-ups and outlined 
the main challenges found in research and in 
the uptake of remote-sensing technologies 
based on unmanned aerial systems. 

The representative of SPH Engineering 
presented the results of tests of a few types 
of equipment conducted at the organisation’s 
test field and the SENSYS GeoMil test range, 
describing some of the limiting factors from a 
developer’s perspective. Among them were a 
general lack of understanding, among decision 
makers, of the capabilities and limitations of 
airborne assets; a lack of established related 
good practice and recommendations; and a 
lack of standard procedures and infrastructure 
for testing and evaluating sensor systems 
based on unmanned aerial systems. These 
elements are commonly attributable to a strong 
belief in the existence of a ‘silver bullet’, which 
creates an unrealistic expectation of the tools 
or technologies. 

Building on the challenges outlined, the 
representative of Demining Research 
Community explained that its field test, using an 
area seeded with diverse explosive ordnance, 
has been set up in partnership with the Global 
Consortium for Explosive Hazard Mitigation at 
Oklahoma State University in the United States 
of America. The field test, which involves around 
150 diverse items of explosive remnants of war, 
aims to support representatives of academia, 

research and technology organisations and 
equipment manufacturers in the mine action 
sector that are looking for comparative field 
test infrastructure. Datasets that have already 
been collected including those related to 
drone-based thermal, visual, magnetic, ground-
penetrating radar, stereoscopic and lidar (light 
detection and ranging) surveys, cart based 
ground-penetrating radar, magnetometry 
and thermal, and traditional handheld metal 
detection. The expected outcome is the creation 
of an open-source, multi-modal comparative 
dataset relating to buried explosive remnants 
of war that could be used as a benchmark to 
help advance research in the field of remote-
sensing technologies based on unmanned 
aerial systems. 

Discussion

In the ensuing discussion, it was acknowledged 
that debate around the application of remote 
sensing based on unmanned aerial systems 
has evolved in the past years from the hope 
of a silver bullet to a clearer understanding of 
the limitations and possibilities of each type 
of sensor. There was a common acceptance 
that, while current state-of-the-art technologies 
could deliver capabilities that are relevant for 
non¬technical survey, and to a certain extent 
of technical survey, further developments are 
still required to produce tools that support 
clearance effectively. The aforementioned 
state-of-the-art technologies are very different 
depending on the application required: the 
detection of mines recently laid on the surface; 

"The debate around remote sensing 
based on unmanned aerial systems 
has evolved in the last years from 
the hope of a silver bullet to a clearer 
understanding of the limitations and 
possibilities of each type of sensor."
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Key outcomes

•	 Remote-sensing technologies based 
on unmanned aerial systems have 
become a common tool to support 
non-technical survey.

•	 The lack of agreed testing and 
evaluation protocols for the 
development of such remote 
sensing capabilities still leads to 
new tools hailed as silver bullets 
being presented. It remains 
very difficult for experts or 
national authorities to identify 
and characterise their specific 
limitations clearly and to provide 
guidance on the improvements 
required in already tested systems. 

•	 Open-source comparative datasets 
are one way for experts and 
national authorities objectively to 
determine whether progressing in a 
research and development project 
is viable for humanitarian mine 
action.

•	 Further research and development 
is needed to bring existing sensing 
systems, or a combination of 
existing systems, to a level of 
accuracy that could enable their 
wider application in technical 
survey or clearance. To allow 
progress in related research and 
development, common guidelines 
and facilities for the testing and 
evaluation of new technologies and 
tools are needed. 

the detection of old ordnance buried deeply; 
the detection of anti personnel mines with a 
low metal content; or the detection of cluster 
munitions in areas of dense vegetation. In 
all such cases, specific capabilities might be 
required. 

There was a counterproposal that no additional 
standards or test and evaluation protocols are 
needed for the application of remote sensing 
based on unmanned aerial systems in support 
of non technical survey because none of 
the other tools used in non-technical survey 
required accreditation. A more common view, 
however, was that the ambition of using remote-
sensing applications based on unmanned aerial 
systems to support technical survey and / or 
clearance should not be abandoned and that 
common guidelines and facilities for the testing 
and evaluation of new technologies and tools 
are needed to allow research and development 
to progress. 

 24 participants ranked the session:

Rating poll

Day 2 - Rate the Session (Please only rate sessions that you attended.)
(6/11)

Breakout session 3 - Test and Evaluation of UAS
Based Remote Sensing Technologies (HALO, Safe
Pro AI , SPH Engineering)

0 2 4

Score: 4.5

0%

1

0%

2

8%

3

38%

4

54%

5

48



Moderator

•	Ms. Olena Kryvova, Coordinator, Ukraine Country Programme, GICHD

Speakers

•	Mr. Emile LeBrun, Director of Programmes, Tech 4 Tracing (on the computer vision 
detection of explosive objects)

•	Mr. Gabriel Steinberg, Safe Pro AI (on the first drone image analysis tool built for deminers)

DEVELOPMENTS IN ARTIFICIAL 
INTELLIGENCE APPLICATIONS

Background 

The practical integration of AI into EORR 
operations presents a pivotal challenge and an 
opportunity in the field of mine action. Current 
developments show the potential application 
of computer vision algorithms powered by AI 
in support of explosive ordnance detection and 
identification. As discussed during the breakout 

session on the testing and evaluation of remote-
sensing technologies based on unmanned 
aerial systems (see section 4.2, page 46), 
when effectively applied such systems could 
prove effective tools in supporting land release, 
enhancing the speed, accuracy and safety of 
EORR operations.
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Summary of the session

The session focused on two transformative 
projects at the forefront of AI applications in 
EORR: the Tech 4 Tracing computer vision 
detection algorithm project and the Safe 
Pro AI drone image analysis software. The 
representative of Tech 4 Tracing showcased 
the organisation’s ambitious Automated Arms 
and Ammunition Mapping project, which is 
supported by the European Union and aims 
to automate the visual detection of explosive 
ordnance using computer vision algorithms. 
The representative of Safe Pro AI unveiled 
the first drone image analysis software tool 
designed for deminers. The cloud-based tool 
harnesses highly accurate computer vision to 
identify swiftly areas of surface contamination. 

The two organisations provided complementary 
perspectives. The representative of Tech 4 
Tracing highlighted the theoretical and practical 
advancements in automated detection, 

identification and intelligence through 
computer vision, which are applicable not only 
to surface unexploded ordnance but also to 
various other objects. The representative of 
Safe Pro AI, who emphasised the use of high 
resolution maps compatible with geographic 
information systems for predicting the location 
of unexploded ordnance, showcased the 
potential use of advanced data processing in 
mine action.

Various aspects of AI applications were covered 
during the session, including the related 
methodologies, the associated challenges 
and the potential impact on arms control. The 
panel explored the theoretical and real-world 
efficiencies offered by these advancements, 
discussing accuracy rates, false positives and 
the significance of synthetic and real-world 
data. The proposal by the representative of 
Tech 4 Tracing for the establishment of a 
benchmark data consortium highlights the 
collaborative efforts needed to enhance testing 
and evaluation algorithm capabilities and 
shared databases. 

Discussion

The ensuing discussion illustrated the 
multifaceted applications of AI in EORR. 
The use of computer vision and other forms 
of AI in detecting explosive ordnance is a 
groundbreaking development. The discussion 
touched on natural language processing for 
desk assessments, the potential of computer 
vision for arms control documentation and 
the challenges posed by false positives. The 
need for a nuanced approach and a mix of 
synthetic and real-world data emerged as key. 
The methodologies, which range from drone 

“The intelligence is in the data.” 

Mr. Adam Harvey, Tech 4 Tracing
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Key outcomes

•	 The use of computer vision and 
other forms of AI in detecting 
explosive ordnance is a 
groundbreaking development. 

•	 Innovative algorithms with 
impressive capabilities have been 
developed recently. The algorithms 
also address the inherent 
weaknesses in data collection by 
giving control back to the user, 
rather than it being dictated by the 
algorithms.

•	 Cloud-based tools have the 
potential to transform the 
traditionally resource-intensive task 
of drone image analysis into a more 
accessible and efficient process, 
compatible with the use of off-the-
shelf unmanned aerial tools.

•	 Automated visual detection using 
synthetic training data has shown 
very successful results.

36 participants ranked the session:

Rating poll

Day 3 - Rate the Conference and Session (Please only rate sessions
that you attended.) (4/11)

Breakout Session 11: Development in Art ificial
Intelligence Applications (Safe Pro AI , Tech 4
Tracing)
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protocols to thermal imaging, highlighted 
the complexity of the considerations when 
using AI in demining operations. The Safe Pro 
AI cloud-based tool utilises highly accurate 
computer vision within a secure and scalable 
framework. It has the potential to transform 
the traditionally resource intensive task of 
drone image analysis into a more accessible 
and efficient process, compatible with the use 
off-the-shelf unmanned aerial tools. In addition, 
the Tech 4 Tracing project, using innovative 
algorithms, represents a significant practical 
advancement, showing how AI could transform 
the detection process. It not only demonstrates 
the impressive capabilities of the algorithms, 
but also addresses inherent weaknesses in data 
collection by giving control back to the user, 
rather than it being dictated by the algorithms.
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