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Executive Summary
Against the backdrop of the Convention on the Prohibition of the Use, Stockpiling, Production
and Transfer of Anti-Personnel Mines and on their Destruction and rapid increase of
commercial and technology projects to address humanitarian demining technology, concerned
nations established the International Test and Evaluation Program for Humanitarian Demining
(ITEP). The program aimed at supporting solutions to the global landmine problem by assisting
in the procurement and application of better, safer and more cost-effective equipment for future
use in humanitarian demining. The ITEP Memorandum of Understanding (MoU) was signed in
July 2000 for a period of 10 years by the governments of Belgium, Canada, the Netherlands,
Sweden, the United Kingdom, the United States of America and the European Commission,
also known as Participants. The government of Germany (DE) joined in June 2002. Although
other entities with a coordination role in mine action existed, the ITEP filled a gap by focusing
on common Test and Evaluation (T&E) aspects. It was further unique in that it was conceived as
an international network of national entities voluntarily teaming up to improve national as well
as cooperative activities within the existing national funding frameworks. ITEP’s objectives
were to develop and implement test guidelines, coordinate and perform trials of equipment and
methods related to humanitarian demining, and disseminate scientifically based and objective
information about systems performance to all other interested parties in humanitarian
demining.
The ITEP MoU was implemented on behalf of the Participants by an organizational structure
consisting of a Board of Directors (BoD), an Executive Committee (ExCom) and a Secretariat;
the latter being the only permanent structure within ITEP. Furthermore, permanent Working
Groups were created to assist with the execution and co-ordination of specific ITEP activities.
Aiming to build a responsive and operationally representative T&E program, ITEP early on
involved partners with a strong link to the demining equipment user community. The ITEP
Observers, the United Nations Mine Action Service (UNMAS) and the Geneva International
Centre for Humanitarian Demining (GICHD), were fundamental in assuring communication
between the ITEP test entities and the end-user. To further strengthen interaction with the
stakeholders ITEP created the Cooperating Partnership, an ITEP affiliation with the main
objective to build mutual partnerships between ITEP and organizations directing programs,
activities and facilities which complemented and reinforced ITEP’s objectives. Two Non
Governmental Agencies, the Golden West Humanitarian Foundation and the HALO Trust as
well as the Croatian Mine Action Center’s Center for Testing Development and Training
became ITEP Cooperating Partners. ITEP also established ad-hoc collaborations with a
multitude of partners, ranging from national mine action authorities in mine affected countries
to research entities in non ITEP Participant nations.
The management concept for the ITEP operations relied on the initiative and existing
management structures of each Participant to propose and execute multilateral, bilateral, and
unilateral activities. All costs of ITEP activities were covered by the individual Participants’
national funding schemes, and a joint ITEP budget was not established. From the operational
point of view ITEP was organized around its Work Plan including information on all the
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ongoing and planned T&E activities designated by the ITEP Participants as ITEP activities at the
annual ITEP Work Plan meetings.
The core-ITEP activities were technical projects focusing on test and evaluation of technology,
complemented by additional projects concerned with information management, outreach and
assistance upon request to test activities undertaken by third parties. ITEP technical activities
consisted of either the development of test methodology or the execution of trials. The latter
mainly evaluated Commercial-Off-The-Shelf and prototype/demonstrator equipment.
However, an important number of promising technologies, those that had demonstrated a
sufficient degree of scientific rigor and had the potential to contribute to the enhancement of
current or the development of future demining processes and equipment, were also assessed.
During its lifespan ITEP carried out approximately 120 activities, of which 85 percent were
technical projects. The remaining 15 percent consisted of predominantly service related
activities. The annual number of activities showed a clear trend with a steady increase in the
initial ITEP years and a record number of activities in 2006, after which the number of activities
dropped significantly and continued to decrease slowly until the end of the ITEP program. The
downward trend since 2007 reflected the more general trend of reduced interest and funding in
humanitarian demining technology issues, which resulted in the withdrawal of two of the
original ITEP Participants, limited national budgets and a shift by the remaining ITEP
Participants to T&E in areas other than humanitarian demining such as counter-IED.
The focus of ITEP technical activities has been on mine detection systems and mechanical
demining equipment. This essentially corresponds with the capability areas ranked at the top of
the priority list of humanitarian demining operational needs. Activities in the personal
protection and neutralization categories, on the other hand, were fewer and their number
fluctuated over the years. Notwithstanding the frequent calls from the operational demining
community for new survey tools and methods to improve and accelerate technical survey tasks,
there were only a few isolated national test activities in this area. ITEP test activities specifically
directed at manual demining tools were few in number.
Metal Detectors (MD) and Multi-Sensor Mine Detectors (MS) were amongst the detection
technologies most frequently evaluated by ITEP. A considerable amount of effort was also spent
in the development of test methodologies for these detector types. Several projects also
concerned Ground Penetrating Radar (GPR). A range of other technologies, such as trace
explosive detection, were assessed, but mainly as separate one-off test efforts. Although a
variety of technologies were tested in the mechanical demining equipment category there was a
predominance of flails. Other machines such as tillers, combined systems of tiller and flail, dualcapability systems with interchangeable flail and tiller heads as well as platforms with a
multitude of interchangeable working tools, such as sifters, grabbers, and vegetation cutters
were also assessed. Essential projects involving test methodology development for mechanical
demining equipment were undertaken early on in the program.
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ITEP has successfully met its objectives:
ITEP has uniquely filled a need for the demining community by providing the opportunity to
test and evaluate new demining equipment without duplicating efforts, and with the combined
resources and expertise of an international group of technically qualified experts.
Collaboration and exchange of expertise, more specifically using the CEN workshops and the
ITEP working groups further stimulated the drafting of more solid test protocols as well as the
execution of more objective and more widely accepted trials. Several test guidelines and
methodologies were developed and published as a result of ITEP supported activities. The
prime examples of published T&E best practices with ITEP support are the three Humanitarian
Mine Action CEN Workshop Agreements related to test and evaluation of humanitarian
demining equipment.
ITEP activities have further led to the creation of a large portfolio of humanitarian demining
equipment test reports freely accessible in a central archive (ITEP website) providing a body of
experience for the humanitarian demining stakeholder community. This data allows program
managers and end-users to make informed decisions. It also supports the donor community in
helping them to channel resources to achieve the greatest returns. The information generated
under the ITEP MoU will also remain relevant in the future where it can serve as a benchmark
to which the performance of improved/new technology may be compared and provide baseline
information for future technology projects.
The ITEP program has contributed to the current test awareness within the humanitarian
demining technology community. A new or improved technology will now be considered
credible only when it has undergone an independent, agreed and transparent testing procedure.
The importance of neutral and reliable test information is generally better understood. This
greater test awareness, as well as the unrestricted accessibility to independent test information,
has undoubtedly assisted in the development of improved demining equipment and led to the
timely elimination of inappropriate (unsuitable and/or immature) equipment.
Not only the end-user but also the T&E community have significantly benefited from the ITEP
partnership. The ITEP Participants have developed better and more responsive test entities with
a greater visibility in the humanitarian demining technology related arena. Thanks to
interactions among the Participants’ experts as well as with the ITEP Observers, ITEP
Cooperating Partners, and other ad-hoc collaborators, their T&E entities are now much better
informed about the humanitarian demining user needs and operational scenarios. The
assembled expertise and the spirit of dialogue and trust cultivated between ITEP Participants
during the ITEP years, greatly facilitated through the ITEP MoU provisions, will remain for
years to come and can be applied in other currently more pressing areas such as T&E of UXO
and Improvised Explosive Device (IED) detection and disposal technology.
ITEP activities and test procedures have further stimulated entities in mine-affected countries
around the world to perform test and evaluation according to more generally accepted test
procedures as well as to develop test facilities of their own. It is hoped that these entities have
developed sufficient T&E expertise to contribute to the delivery of solid and independent test
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information for improved and/or new humanitarian demining equipment and methods, which
will be brought onto the market in the coming years.
Test and evaluation under the ITEP umbrella has been focused on the delivery of humanitarian
demining equipment baseline performance data and when possible on the operational
performance results. It is recommended that future T&E activities complete the baseline
performance database whenever new or improved systems become available and continue to
assure that immature or unsuitable equipment is not deployed to the field. Complementary
activities will also be required to collect and distribute independent operational performance
data for a range of scenarios.
The majority of the ITEP activities have involved single equipment, at times with a set of
interchangeable tools. However, in view of the current land release paradigm with the focus on
demining methodologies to achieve an operationally suitable combination of management,
survey and clearance equipment/tools, future T&E will need to adapt and concentrate on the
evaluation of demining methods and systems.
Notwithstanding the fact that the ITEP T&E activities have produced results which have caught
the interest of a significant range of stakeholders, an additional effort is still required to raise
T&E awareness with the donor community.
The ITEP website will be transferred to the GICHD ensuring that ten years of ITEP work,
experience and test results are not lost. While for some of the ITEP Participants (Belgium,
Germany, the Netherlands) the end of the ITEP program is linked to the end of their activities in
the area of T&E for humanitarian demining, national T&E programs will continue in the United
States, as a dedicated program, and in Sweden focusing on dual-use demining equipment.
Canada’s future involvement in T&E of demining technology will be limited to military
applications only, possibly including dual-use equipment. The experience gathered by
individuals in the different ITEP Participants’ nations will however remain accessible for future
demining technology test and evaluation requirements.
Some of the ITEP projects will continue after the end of the ITEP program in July 2010. Test
results and eventual test reports will still be published as ITEP products and made publicly
available through the GICHD technology web pages.
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Background
Pre- ITEP

The increasing awareness about the post-wartime
ravaging effects of antipersonnel landmines in the
Nineties, reflected in the signature of the Mine Ban Treaty
in December 1997, fostered increased research,
development, and adaptation of mine detection and
clearance systems throughout the world. Several
worldwide humanitarian demining conferences held in
this period illustrated the large efforts expended on
Research and Development (R&D) into demining
technology and systems. However, they also drew the
attention to the fragmentation of humanitarian demining
technology related activities and to the lack of adapted
test schemes to either prove the proposed developments
or to compare their performance to already existing
systems.
Concerned nations therefore initiated discussions to
establish a cooperative proactive program that would
strengthen worldwide humanitarian demining efforts by
coordinating Test and Evaluation (T&E) efforts to provide
the efficient generation, collection, and distribution of
objective, scientifically-based T&E data and information
on equipment, systems, and methods for use in
humanitarian demining. The latter discussions led to the
development and signature of the Memorandum of
Understanding (MoU) establishing the International Test
and Evaluation Program for humanitarian demining
(ITEP) in July 2000.
To demonstrate the concept of the envisaged program,
Canada, the Netherlands, the United Kingdom, the
United States of America, and the European
Commission’s Joint Research Centre had embarked in
December 1998 on a cooperative pilot test project, the
International Pilot Project for Technology Cooperation, IPPTC
[17]. The purpose of the pilot project was to conduct a
multi-national technical evaluation in order to determine,
through a transparent and objective assessment, the mine
detection capabilities of Commercial-Off-The-Shelf
(COTS) metal detectors suitable for use in humanitarian
demining. The latter project constituted the first
internationally coordinated test and evaluation of
humanitarian demining technology and provided
ITEP Final Report, ITEP 2000 – 2010, Page 15/94

International Test and Evaluation Program
for Humanitarian Demining

important programmatic information in the form of
‘lessons learned’ to guide the planning and design of
cooperative T&E activities under the ITEP umbrella [5].

Other Programs

At the time of ITEP establishment other mine action
organizations and networks with a coordination role
existed. They were mainly internationally funded and in
most cases had a much wider application scope. Some of
these organizations are still active today, while others
have ceased to exist:
The United Nations Mine Action Service (UNMAS), the
focal point for mine action within the United Nations,
seeks to coordinate the mine-related activities of fourteen
United Nations departments and agencies. UNMAS has a
responsibility to assess and monitor the global landmine
threat, with a view to identify needs and develop
appropriate responses, and to develop and maintain mine
action standards [31].
The Geneva International Centre for Humanitarian Demining
(GICHD), an international expert organization, has a
mission to provide capacity development support,
coordinate and undertake applied research, and develop
standards aimed at increasing the performance and
professionalism of mine action [21]. It makes available to
the mine action sector the most up-to-date technical and
conceptual solutions, best practices and ‘lessons learned’
generated by field research, socio-economic studies and
evaluations.
The Nordic Demining Research Forum (NDRF), created in
the second half of the 1990’s, aims at stimulating R&D
activities to support improvement in demining efficiency
and safety through promotion of cooperation between
operator, R&D and industrial environment. It further
wants to stimulate information exchange and initiation of
cross border and cross sector R&D activities between
companies and institutions in the Nordic countries [201].
The European Commission funded projects European
Union in humanitarian DEMining (EUDEM) and Action for
Research and Information Support in civilian demining
(ARIS). These were European networking initiatives to
help improve the effectiveness of R&D activities in
demining technologies and develop collaboration
between research teams and industry. EUDEM and ARIS
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were primarily information gathering, structuring and
dissemination networks aimed at supporting the
European Union (EU) Research Technology and
Development consortia and policy makers, but also at the
wider humanitarian demining community [148], [151],
[208], [209].

ITEP Memorandum of
Understanding (MoU)

The ITEP MoU was signed in July 2000 by the
governments of Belgium (BE), Canada (CA), the
Netherlands (NL), Sweden (SE), the United Kingdom
(UK), the United States of America (U.S.) and the
European Commission (EC), also known as Participants
[30]. The government of Germany (DE) joined the ITEP
MoU in June 2002.
The ITEP filled an existing coordination gap by focusing
on the test and evaluation aspect which was not covered
by any of the previously named organizations. It was
further unique in that it was conceived as an international
network of national entities voluntarily teaming up to
improve national as well as cooperative activities in a
well defined and specific area within the existing national
funding frameworks. From the beginning, the ITEP
Participants maintained close contacts with the above
organizations/networks in order to assure information
exchange and to avoid potential duplication.
The governmental signatories to the ITEP MoU varied
between the Participants. They were either Ministries of
Defense or Departments for Foreign Affairs depending
on the entities in the respective nations managing the
countries’ activities related to T&E of humanitarian
demining technology. For BE 1, CA 2, NL1, SE and the U.S. 3
this was the Ministry of Defense.

1

An overview of the humanitarian demining technology related activities running at the time of the ITEP
MoU’s signature in Belgium, Germany, the Netherlands, the United Kingdom and the European
Commission’s Joint Research Centre can be found in [208].

2

A summary of the Canadian activities concerned with humanitarian demining technology at the start of
ITEP is given in the description of the Canadian Defence Research and Development - Canadian Centre
for Mine Action Technologies [21].

3

An overview of the United States Department of Defense Humanitarian Demining Research and
Development Program is provided in [9] and [214].
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DE1 and the UK1, on the other hand, were represented by
the Foreign Office and the Department for International
Development respectively. The EU’s Commission was
represented in ITEP by its Joint Research Centre (JRC).

Picture 1: ITEP MoU.
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Aims, Objectives and Principles
Aims

Objectives

The signatories of the ITEP MoU aimed to support
solutions to the global landmine problem by assisting in
the procurement and application of better, safer, and
more cost-effective equipment for use in humanitarian
demining. They envisaged reaching this aim establishing
a responsive and sustained international network of T&E
capabilities for measuring performance and evaluating
the effectiveness and suitability of all forms of equipment,
systems, and methods for use in humanitarian demining.
In pursuit of ITEP’s aims the Participants committed to:
Conduct T&E of existing equipment, systems under
development, and of promising technologies, processes,
and algorithms;
Establish and employ standards,
methodologies for cooperative T&E;

protocols,

and

Collect, generate, assess, evaluate and distribute robust,
scientific and objective data as well as information on the
performance and effectiveness of such equipment,
processes, and methods under a variety of
environmental, physical, technical, and operational
conditions.

Principles

The signatories of the ITEP MoU further agreed that they
would:
Place reports and standards generated under the ITEP
banner in the public domain, provided that national
security concerns and restrictions were taken into
account;
Establish and maintain a working relationship with the
United Nations (UN), regional organizations, mineaffected states and entities, donor institutions and
investors, Non Governmental Organizations (NGOs),
research
organizations,
demining
equipment
manufacturers, and the equipment user community
through the development and implementation of
outreach programs and similar mechanisms.
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Participation, Organization and Partnerships
Participation

ITEP participation was entirely voluntarily and open to
any nation or governing authority that possessed a
relevant and effective T&E capability, had demonstrated
a real commitment to mine action, was willing on a
sustained basis to contribute assets, capabilities and data,
agreed to exchange test results and evaluation reports
with the mine action community and was prepared to
sign a formal MoU with other members of ITEP.
Although the envisaged ITEP duration was 10 years, an
ITEP Participant could withdraw from the ITEP MoU
upon 90 days written notification to the other ITEP
Participants. The EC/JRC and the UK withdrew in July
2006 and September 2007 respectively because their
national mine action policies stopped funding
humanitarian demining technology R&D, including T&E
of COTS equipment.

Organization

Picture 2: ITEP organization.

Board of Directors

Picture 3: BoD meeting held
Stockholm, SE, November 2003.

The ITEP MoU was implemented on behalf of the
Participants by an organizational structure consisting of a
Board of Directors (BoD), an Executive Committee
(ExCom) and a Secretariat. The management concept for
the ITEP operations relied on the initiative and existing
management structures of each Participant to propose
and execute multilateral, bilateral, and unilateral
activities. This concept placed the focus of ITEP on the
Participants to accomplish ITEP activities. All costs of
ITEP activities were covered by the individual
Participants’ national funding schemes, and a joint ITEP
budget was not established.
The ITEP BoD consisted of a maximum of three
representatives (only one voting representative) from
each ITEP Participant and was managed by an elected
BoD Chairman (Annex 3). The BoD met initially twice a
year and later annually at meetings hosted by the ITEP
Participants in turn. Decisions were taken by consensus.
The ITEP BoD’s main responsibilities were to exercise
policy-level oversight and direct ITEP. It further reviewed
and approved amendments and endorsed the addition of
in new Participants and other ITEP partners.
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Executive Committee

Picture 4: ExCom and Secretariat, JRC,
Ispra, Italy, March 2003.

Secretariat

The ITEP ExCom, which was composed of one
representative from each ITEP Participant and met twice
a year, was tasked with the daily management and
execution of ITEP. If the ExCom was unable to reach
consensus the matter was referred to the BoD. The
ExCom was steered by an elected ExCom Chairman, who
was assisted by an elected ExCom Vice-Chairman (Annex
3). Meetings were also hosted by the ITEP Participants in
turn.
The ITEP ExCom endorsed and monitored all ITEP
activities, recommended guidelines and standards to be
followed in ITEP activities, established procedures for
information sharing and releasing information generated
by ITEP, developed and recommended amendments to
the ITEP MoU, recommended the addition of new ITEP
Participants and ITEP Cooperating Partners, directed the
ITEP Secretariat and reported annually to the ITEP BoD
on ITEP activities.
The ITEP Secretariat, the only permanent and common
organ of the ITEP program, provided administrative and
technical support to the ITEP BoD and ExCom. It was
initially located at the EC’s JRC in Ispra, Italy and from
June 2004 onwards hosted by the Royal Military
Academy (RMA) in Brussels, BE. The number of
permanent personnel, seconded by the ITEP Participants,
ranged from a maximum of four in the initial years to one
and a half from June 2004 onwards. The ITEP Secretariat
was managed by a Head of Secretariat who was a
Secretariat staff member nominated and appointed by the
ITEP ExCom (Annex 3).
The Secretariat was the main communication channel for
ITEP, serving as the principal ITEP contact point for
internal ITEP matters as well as for general public
requests on ITEP issues. The Secretariat further advised
ITEP BoD and ExCom representatives of emerging issues,
arranged for the release and distribution of reports,
established and maintained databases of all ITEP
activities and of information concerning test and
evaluation of humanitarian demining equipment and
methods in general.
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Working Groups

In November 2002, the ITEP ExCom established ITEP
Working Groups (WG) to assist with the execution and
co-ordination of specific ITEP activities. The most
important WGs, which were active during almost the
entire ITEP lifespan were:
The WG on the ITEP Work Plan (ITEP WGWP)
coordinated by the UK and later by the U.S.;
The WG on Test and Evaluation of Multi(dual) Sensors
(ITEP WGMS) coordinated by the UK and later the NL;
The WG on Test and Evaluation of Mechanical Assistance
Clearance Equipment (ITEP WGMAE), coordinated by
CA.

Executing Entities

The test and evaluation related activities of the ITEP
Participants were carried out by a range of organizations
representing their respective governments:
The Royal Military Academy (RMA) [207] and/or the
Belgian Defense EOD Service (DOVO) [18] conducted the
ITEP activities for the Belgian Government.
In CA, it was the Canadian Centre for Mine Action
Technologies (CCMAT) [210] which carried out T&E
projects under the ITEP umbrella until its closure in
March 2007, after which all Canadian ITEP activities were
transferred to the Defence Research and Development Canada
(DRDC) - Suffield [19].
The Federal Ministry of Defense’s Office of Defense
Technology and Procurement (BWB) [10] Technical
Center for Weapons and Ammunition (WTD 91) and
Technical Center for Protective and Special Technologies
(WTD 52) conducted the majority of the ITEP projects for
the German Government. However, several German
research entities were also involved in ITEP work,
amongst others the German Federal Institute for
Materials Research and Testing (BAM) [2] and the Leibniz
Institute for Applied Geophysics (LIAG) [196].
The Swedish EOD and Demining Centre (SWEDEC) [212], at
times in collaboration with the Swedish Rescue Services
Agency (SRSA) [199] or with the Swedish Defence Material
Administration (FMV) performed the ITEP activities for
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the Swedish Government.
In the U.S., it was the Countermine Division of the U.S.
Army Night Vision and Electronic Sensors Directorate
(NVESD) which, with its humanitarian R&D program
[214], executed all ITEP test and evaluation activities for
the Office of the Assistant Secretary of Defense for Special
Operations and Low Intensity Conflict (OASD/SO/LIC).
Within the EC the JRC’s Sensors, Radar Technologies and
Cybersecurity Unit (SERAC) [195] performed all test and
evaluation related research and testing under the ITEP
umbrella. TNO Defence [213] and QinetiQ [206] were
charged with the execution of ITEP projects for the
governments of the NL and the UK respectively.

Observers

UNMAS

GICHD

Picture 5: ITEP Observers.

Partnerships

From the early stages, ITEP Participants realized that if
they wanted to build a responsive and operationally
representative T&E program they would need a strong
link to the demining stakeholders, and more specifically
to the demining equipment user community. In 2001
ITEP therefore invited the UNMAS and the GICHD to
become ITEP observers with as main role to represent the
demining community and transfer quality information
regarding the end-user’s real needs to the ITEP
Participants.
The ITEP observers actively took part in ITEP
discussions, provided guidance for improvement of the
ITEP activities and assured that the T&E projects of the
ITEP Participants reflected current field requirements as
far as possible. They also played an important outreach
role, providing information on ITEP and its activities in
the field, assisting in the dissemination of test guidelines
promoted by ITEP and ITEP T&E reports.
ITEP further recognized the need to work closely with
other organizations and entities that demonstrated a
genuine commitment to and were actively involved in
humanitarian demining. In 2006 ITEP created the ITEP
Cooperating Partnership, an ITEP affiliation with the
main objective to build mutual partnerships between
ITEP and organizations directing programs, activities and
facilities which complemented and reinforced ITEP’s
objectives. The ITEP Cooperating Partnership was based
upon a case-by-case consideration by an ITEP Participant
which had or was intending to establish an ongoing
ITEP Final Report, ITEP 2000 – 2010, Page 23/94

International Test and Evaluation Program
for Humanitarian Demining

relationship with the potential Cooperating Partner. The
formalization of the latter partnership was meant to build
improved access to the Cooperating Partner’s experience
for all ITEP Participants and vice-versa. The following
organizations were adopted as ITEP Cooperating
Partners in 2007: the Golden West Humanitarian
Foundation [25], the HALO Trust [27] and the Croatian
Mine Action Center – CROMAC, Center for Testing
Development and Training – CTDT [15].

Golden West Humanitarian
Foundation and HALO Trust

Picture 6: ITEP Cooperating Partners
nominated by the U.S.

CROMAC-CTDT

Picture 7: ITEP Cooperating Partner
nominated by the U.K.

The Golden West Humanitarian Foundation and HALO
Trust were both nominated as ITEP Cooperating Partners
by the U.S. in 2007. These nominations formalized an
existing long term relationship with the U.S. Department
of Defense Humanitarian Demining Research and
Development Program (U.S. HDP).
Both organizations are charities which gained
considerable experience in worldwide mine clearance.
They have been involved in numerous projects of the U.S.
HDP, both within and outside of the ITEP purview. The
Golden West Humanitarian Foundation supported
several U.S. led ITEP activities in the area of mine
neutralization [158], [166] while the HALO Trust
conducted U.S. led ITEP test and evaluation activities of
mechanical demining equipment [102], [108], [115], [133134] and detection equipment [56], [75], [79]. Since 2004,
the HALO Trust has also been the main U.S. executing
partner for the operational field evaluation of the
Handheld
STAnd-off
MIne
Detection
System
(HSTAMIDS) [79].
The UK nominated the CROMAC-CTDT as an ITEP
Cooperating Partner and thereby formalized an already
existing T&E collaboration between CROMAC-CTDT and
different ITEP Participants. After the UK prematurely
ended its ITEP membership in September 2007, Belgium
assumed the ITEP Cooperating Sponsorship for
CROMAC-CTDT.
The government of Croatia established CROMAC in 1998
as a public institution of the Croatian Government with a
primary role of planning and implementing demining
activities in Croatia. To complement the testing and
development work, CROMAC established the CTDT in
2003. The CTDT (or CTRO in Croatian) is wholly owned
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by CROMAC but is expected to be self financing
reinvesting any profit back into the functioning of the
Center.
The CROMAC-CTDT supported ITEP activities led by the
EC’s JRC and DE in the area of metal detector testing [39],
[45], [47]. It has further provided its test facilities and test
assistance for various mechanical demining equipment
trials headed by CA [127-129]. In return, CROMACCTDT has benefited from the advice of ITEP experts
during the organization of CTDT led trials of mechanical
demining equipment [183] and dual-sensor detectors
[182], [184], [187].

Other Partners

Picture 8: Collaboration with the
Cambodian Mine Action Centre (CMAC)
TM
during the MineHound trial in
Cambodia.[71].

During its lifespan ITEP further established ad-hoc
collaborations with a multitude of partners, ranging from
national mine action authorities in mine affected
countries to research entities in non ITEP Participant
nations. These ad-hoc partnerships were managed by the
individual ITEP Participants on a case by case basis. They
mostly provided in-kind information, labor, material,
personnel and/or equipment for a specific ITEP activity
managed under separate arrangements by the concerned
activities’ lead nation.

Picture 9: Collaboration with the Mozambican National Demining
Institute during the systematic evaluation of metal detectors [47].
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Approach
General

The ITEP program was not intended to become a
permanent organization or program but conceived to
exist only while there was a perceived need for
international coordination of T&E. Its initial term of
existence was set to be ten years, with a possibility for
extension.
The core-ITEP activities were technical projects focusing
on test and evaluation of technology. They were
complemented by additional projects concerned with
information management, outreach and assistance to test
activities undertaken by third parties.

Core-ITEP Activities

Test Methodology Studies

The technology evaluated in ITEP projects was at least of
a maturity level of six on the Technology Readiness Level
(TRL) scale meaning that the equipment/system or
subsystem
had
undergone
development
and
developmental testing to such a degree that it was ready
to be demonstrated/tested in a relevant environment
[198]. ITEP technical activities were further classified into
four
general
categories:
development
of
test
methodologies, T&E of existing capabilities, T&E of
capabilities under development and T&E of promising
technologies.
Test methodology related activities involved the
assessment of available test methodologies and protocols
as well as, where appropriate, the design and testing of
improved
or
new
test
methodologies.
These
methodology related activities were primarily intended
for use by the test community, but indirectly also
benefited the equipment user. Thanks to adoption of
consistent, realistic, technically sound and transparent
test methodologies, the test community was able to
deliver objective, understandable and comparable
equipment test results.

Picture 10: Method to record detections
for calculation of the detector
performance in a reliability trial [39], [45].
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T&E of Existing Capabilities

Picture 11: Operational field evaluation
of the multi-tooled excavator establishing
the potential of the system to be used in
mine clearance in Cambodia [115].

T&E of Capabilities Under
Development

Testing of existing capabilities covered COTS equipment
commercialized for humanitarian demining applications.
The main purpose of this type of testing was to either
assess objectively the equipment’s technical ability to
perform against a set of standard criteria or to evaluate its
likely performance in specific field conditions.
The former trials produced ‘consumer report’ like results
intended to be used by the humanitarian demining
equipment funding and/or procurement entities in the
equipment selection process. The equipment involved
was mainly of a maturity level corresponding to TRL 9.
The latter trials, on the other hand, established the
usefulness of a particular system for a well specified
demining task and were frequently carried out upon
request by the user or his/her representative. The
maturity level of the equipment tested corresponded to
TRL 8 or above.
Testing of prototype or demonstrator-like equipment was
primarily aimed at gathering data on the potential use of
the equipment in the field and frequently identified areas
where system improvements were needed. These trials
were
therefore
useful
to
the
equipment
developer/manufacturer because they allowed for a
guided improvement and a potentially accelerated
fielding of suitable equipment and systems. They were
also beneficial to the user as inappropriate technologies
were less likely to be fielded. The maturity level of this
equipment could be situated at a TRL 7 or above.

Picture 12: Testing of the Minetect in
Bosnia and Herzegovina [71], [73].

T&E of Promising
Technologies

Picture 13: Testing of the Ultra-Low
Power Detector - Quest [48].

Evaluation of promising technologies involved
equipment or approaches that had demonstrated a
sufficient degree of scientific rigor and had the potential
to contribute to the enhancement of current or the
development of future demining processes and
equipment. Testing of promising technologies was
intended to result in better understanding for the
development community of the phenomenology of the
technology under investigation and its potential
application to humanitarian demining. The results of this
type of evaluation were mainly intended to be used in
refining research efforts to design new and/or improved
systems (TRL 6 and up).
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Additional ITEP
Activities

The core test and evaluation was complemented by ITEP
information management activities, outreach and
assistance upon request to test activities undertaken by
third parties.

Information Management

ITEP information management activities were primarily
executed by the ITEP Secretariat which assured the
publication of ITEP test and evaluation results as well as
of all ITEP adopted or developed test guidelines and
associated reference documents. The Secretariat further
collected and made accessible through the ITEP website
other non-ITEP information related to T&E of
humanitarian demining equipment and systems.

Services

During the second half of the ITEP lifespan the ITEP
community, building on its trial experience and ‘lessons
learned’, started to provide expertise and assistance, free
of cost, to test and evaluation activities by third parties.
The latter assistance was provided upon request.

Picture 15: ITEP representatives provided advice to the CMAC in the
framework of the CMAC trial of Japanese mechanical demining
equipment [181].

Members of the ITEP community, where possible, also
attended conferences and published in relevant journals
(Annex 4) in order to inform the stakeholder about ITEP,
its activities and results.
Picture 14: A regular update on ITEP
activities was published in the Journal of
Mine Action.
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Activity Management

ITEP activities were either national projects designated by
the ITEP Participants as ITEP projects (32%), or they were
collaborative (68%). Figure 1 illustrates the ITEP
collaboration, between Participants only (24%) or
between different Participants but also including other
partners, such as the ITEP Cooperating Partners (15%).
Other ITEP designated activities were carried out by one
ITEP Participant only, but with assistance from other
partners (29%). The management of all ITEP activities
occurred on the basis of the annual ITEP Work Plan.
ITEP Collaboration
(percentage of total number of projects, 2000 - 2010)

National projects

29%

32%
Collaborative projects ITEP partners
Collaborative projects ITEP and other partners
Collaborative projects Other partners

15%
24%

Figure 1: ITEP collaboration.

National Activities

The national ITEP activities were carried out by the ITEP
Participant only, possibly with assistance of non-ITEP
partners. However, ITEP designation meant that
information on the activity and the associated lessons
learned were fed into the ITEP community and that the
trial results were published in the public domain, and
hence accessible to the wider humanitarian demining
community.

(a)

(b)
Picture 16: The data of the WTD 91 trials of mechanical demining
equipment, such as the Minebreaker (a) and Mine-Guzzler (b), were
made publicly available via ITEP [63].
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Collaborative Activities

Picture 17: All ITEP Participants as well
as CMAC and Norwegian People’s Aid
(NPA) contributed to the UK led trial of
TM
the MineHound , a prototype of the
Vallon VMR2 dual-sensor detector [71].

Work Plan

Picture 18: Static ITEP Work Plan
produced annually.

In collaborative T&E activities, ITEP Participants joined
forces to carry out test and evaluation of common
interest. In general, an ITEP Participant declared its plans
to carry out a T&E activity and solicited assistance from
the other ITEP Participants who then, depending on their
national requirements and budgets, offered voluntary inkind contributions of labor, material, facilities, personnel
and equipment on an as needed basis. Although
provided for in the ITEP MoU through the definition of
an ITEP Project Arrangement, transfer of funds between
ITEP Participants was rare.
The collaborative T&E concept facilitated the execution of
larger projects, limited duplication of efforts amongst
ITEP Participants and thus freed resources within the
ITEP community which could be used for other test and
evaluation activities. Moreover, it allowed for ITEP
Participants with small T&E budgets to contribute to
important trials with a major benefit being the
development of relevant T&E expertise.
The voluntary sharing of information between ITEP
Participants and the execution of joint activities also
stimulated the use of commonly discussed and accepted
test guidelines, which led to better comparable test results
finally benefiting the entire mine clearance community.
From the operational point of view ITEP was organized
around its Work Plan which gave an overview of the
ongoing and planned T&E activities of all ITEP
Participants. ITEP designation of T&E activities was done
annually by the ITEP Participants at the ITEP Work Plan
meeting, hosted by an ITEP Participant.
Project descriptions of ongoing or planned T&E activities
were distributed to all Participants prior to the Work Plan
meeting. Potential collaborations as well as technical
project details were then discussed at the Work Plan
meeting and associated WG meetings, allowing the
Participants to coordinate the opportunities to support
each others projects with manpower, specialized
equipment or the use of test facilities. The project initiator
(Lead Nation) maintained the responsibility for the
execution of the proposed activity. The latter discussions
and collaborations were then consolidated in the final
ITEP Work Plan endorsed by the ITEP ExCom.
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The ITEP Observers also contributed to the ITEP Work
Plan meetings formulating T&E requirements expressed
by the operational demining clearance community. These
requirements were then taken into account as much as
possible when finalizing the ITEP Work Plan.

Picture 19: The ITEP Work Plan
available via the ITEP website.

The ITEP Work Plan was made accessible to the general
public via the ITEP website. It was produced as a static
document, once a year and as a searchable database,
updated on a regular basis as and when new project
information became available.

Picture 20: ITEP Work Plan database
search options.

Picture 21: Example of the ITEP Work Plan database’s project
information content.
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Activities

ITEP set out envisaging activities covering a wide
technological spectrum, spanning demining equipment
and methods for mine detection and clearance, personal
protection and mine suspected area survey. Amongst the
mine detection and clearance equipment, manual tools
and mechanical equipment as well as neutralization
devices would be assessed on their performance and
suitability for humanitarian demining.
ITEP carried out approximately 120 activities, of which 85
percent were technical projects. The remaining 15 percent
consisted of predominantly service related activities. The
annual number of activities showed a steady increase in
the initial years and a record number of activities in 2006,
after which the number of activities dropped significantly
and continued to decrease slowly until the end of the
ITEP program (Figure 2). The downward trend since 2007
reflects the general trend of reduced interest and funding
in humanitarian demining technology issues, which
resulted in the withdrawal of two of the original ITEP
Participants, limited national budgets and a shift in focus
by the remaining ITEP Participants to T&E in areas other
than humanitarian demining. Decisive in the final ITEP
years was also the increased national restrictions posed
on T&E of demining systems used as counter-IED
measures. The latter phenomenon restricted cooperation
within ITEP and limited free and full access to test results
for the humanitarian demining community.
Annual number of ITEP activities
80
Number of activities
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70
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Ongoing
Planned/Standby
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Figure 2: Annual number of ITEP activities.
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A description of all ITEP projects, including references to
published final reports and concise project conclusions,
can be found in the ITEP Work Plan database [189], also
available in the annexed CD.

Areas

Picture 22: Testing of Swedish designed
thermite lances on a TMM-1 Anti-Tank
mine [162].

The focus of ITEP technical activities has been on mine
detection systems and mechanical demining equipment
(Figure 3). The number of activities in the latter two
technical categories remained stable over the entire ITEP
period, amounting each to approximately 40% of the total
number of annual ITEP activities. This essentially
corresponds with the capability areas ranked at the top of
the priority list of humanitarian demining operational
need 4 expressed by the user and summarized in the 2002
GICHD publication ‘Mine Action Equipment: Study of
Global Operational Needs’ [21].
Activities in the personal protection and neutralization
categories, on the other hand, were fewer and their
number fluctuated over the years. In the earlier ITEP
period there was a larger interest for neutralization
techniques but due to disappointing T&E results [159],
[162] these activities were discontinued in several of the
ITEP Participants’ humanitarian demining T&E
programs. The initial personal protection activities [148],
[151] executed under the ITEP banner were a
continuation of past research and test projects executed
by the U.S. and CA [3], [28] which generated an extensive
personal protective equipment testing database.
Once these programs came to an end, there were no
further ITEP activities in the area of personal protection
until the ITEP community responded in 2006 to an urgent
request from the user community for objective and
comparable test information on commercially available
humanitarian demining personal protective equipment,
and more specifically on face protection systems [149],
[150], [152], [154], [155].

4

The GICHD study defined twelve capability areas and assessed the effect technological improvements in
each of the capability areas would have on the demining productivity. Close-in detection (improvements in
the detector’s probability of detection, pinpointing capability and reduction of the detector’s false alarms)
and area reduction (mainly using mechanical demining means) were ranked number one and two
respectively.
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Distribution of ITEP activities over the different technical
categories (total number of projects, 2000 -2010)

7%

5%

8%
1%

survey
detection
37%

mechanical
manual
personal protection

42%

neutralization

Figure 3: Distribution of ITEP activities over the different technical
categories.

ITEP test activities specifically directed at manual
demining tools were few in number, probably mainly due
to the fact that there was little technological progress in
this category. An example, a demonstrator instrumented
prodder was evaluated at the beginning of ITEP, but due
to disappointing test results its development was
discontinued [147]. Further user requests concerning
manual tools were not formulated.

Picture 23: Supervised region based
classification of airborne images to map
abandoned agricultural land, a minefield
indicator [36].

Notwithstanding the frequent calls from the operational
demining community for new survey tools and methods
to improve and accelerate technical survey tasks, there
were only a few isolated national test activities [32], [34 37] in this area. One reason could be that the significant
technological progress in general survey technology, such
as the use of geographical information systems together
with remote sensing and GPS applications, was
introduced with some delay in the area of mine action
and hence only seriously considered for demining task
management towards the end of the ITEP lifespan.
Another reason might be that when it comes to survey, it
is not only equipment that needs to be evaluated but also
the associated procedures required to obtain the pertinent
information. ITEP, on the other hand, has focused
primarily on testing of equipment and less on procedures
and methods.
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Types

An important number of ITEP activities were test and
evaluation projects. These were complemented with
methodology studies and additional mostly servicerelated activities (Figure 4). Approximately 70% of the
annual ITEP activities involved the testing of equipment.
ITEP activity types

16%

15%

Methodology
Test and Evaluation
Additional

Picture 24: Purpose-built test facility at
the EC JRC for controlled trials of
detectors.

69%

Figure 4: ITEP activity types.

Picture 25: Testing of the HSTAMIDS
dual-sensor detector in real Cambodian
minefields [79].

The majority of the test activities (60 percent) were
executed as controlled trials in purpose-built test facilities
of the ITEP Participants, but a significant number of trials
were also carried out in mine-affected countries. The
latter test campaigns either used specially established test
lanes/areas in mine-affected areas (20 percent) or
involved operational testing in real mine fields (20
percent). Moreover, some of the trials consisted of several
stages, starting off with controlled trials and ending with
operational evaluations in mine-affected countries [56],
[73], [79], [89], [101-102], [106], [109], [115], [132-134].
Sixteen percent of the total number of ITEP activities was
concerned with test methodology development (Figure
4). This number has been surprisingly stable over the
years. In the initial years the development of
methodologies for metal detector testing [38-39], [41], [45]
and also mechanical demining equipment testing [92],
[95] were prevalent, while later on efforts moved to the
establishment of a test methodology for personal
protection equipment [149-150] and the drafting of
guidelines for testing of dual-sensor detectors [67-69].

Picture 26: Study on the deminer
position to adopt for performance testing
of humanitarian demining PPE [149].

Test methodology development activities under the ITEP
banner have frequently used the CEN Workshop
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Picture 27: CEN Workshop Agreements
related to test and evaluation of
humanitarian demining equipment
available on the ITEP website.

Picture 28: One of the CEN Workshop
Agreements drafted and published under
ITEP leadership [95].

procedure [38], [67], [95], [149]. The latter is a
standardization mechanism developed by the Comité
Européen de Normalisation (CEN) intended to be a fast
process providing an opportunity for any party faced
with a technical challenge to find others in a similar
situation and develop a result by consensus, validated in
an open arena. The main activity of a CEN Workshop is
the development and publication of the CEN Workshop
Agreement (CWA) which is a technical agreement
endorsed and adopted by interested parties on a
voluntary basis. All published CWAs in the area of
humanitarian mine action are publicly available and free
of cost [6].

The additional activities amounted to 15 percent of the
total number of ITEP projects (Figure 4). These activities
were initially limited to the collection and publication of
test information [169], [171-172], [174-175]. However, the
evolution of the ITEP program resulted in a larger degree
of service-related activities such as promotion of test
methodologies [173], [177], [183] and assistance to third
party trials, [49], [178-179], [181-[182], [184], [186], [188].

Picture 29: Demonstration of mechanical demining machines at the
2007 Humanitarian Demining Conference in Croatia. CA assisted
CROMAC-CTDT with the determination of the penetration depth
obtained by the machines demonstrated using a CWA 15044
recommended procedure based on the burial of fibreboards in the test
lanes [183].
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Equipment Maturity

The equipment trials under the ITEP banner mainly
covered COTS and prototype/demonstrator equipment
but also included an important number of promising
technologies (Figure 5). Some of the latter technologies
were not further developed after testing [48], [55], [58],
[131] while others progressed to the COTS stage [56], [73].
Equipment maturity

Existing capabilities
(COTS)

20%

43%

Capabilities under
development
(prototype/demonstrator)
Promising technologies

Picture 30: Testing of the Instrumented
Prodder. The trial led to the conclusion
that further development of the prodder
was not worthwhile [147].

37%

Figure 5: Maturity of equipment tested under the ITEP banner.

Detection

The detection technologies most frequently evaluated by
ITEP were Metal Detectors (MD) and Multi-Sensor Mine
Detectors (MS). A considerable amount of effort was also
spent in the development of test methodologies for these
detector types. Several projects investigated Ground
Penetrating Radar (GPR). A range of other technologies,
such as trace explosive detection, were also assessed, but
mainly as separate one-off test efforts (Figure 6).
Detection technologies covered in ITEP activities
14
12
10
Methodology
Test and Evaluation

8
6
4
2
0
Metal
Detector

Ground
Penetrating
Radar

Trace
Dual-Sensor
Explosives

Other

Figure 6: Type of detection technologies evaluated by ITEP.

ITEP Final Report, ITEP 2000 – 2010, Page 37/94

International Test and Evaluation Program
for Humanitarian Demining

Metal Detectors

Picture 31: Investigation of the range of
soil magnetic susceptibilities
encountered in tropical zones [41], [69].

The first major collaborative ITEP activity started at the
end of 2001 with the development of an appropriate
methodology for testing of metal detectors. Significant
effort, spanning a considerable period, was dedicated to
this matter. The first results were consolidated with the
publication in July 2003 of the CWA for Test and
Evaluation of Metal Detectors, CWA 14747-1 [12]. This
was followed by a three year period of experimental
verification during which a systematic test and evaluation
of a large selection of commercially available metal
detectors was conducted [47]. In the same period,
additional testing was carried out to refine the methods
for metal detector reliability testing [39], [45] as well as to
better characterize the soil [41]. These experiences led to
the publication in August 2008 of a test methodology
document complementary to the CWA 14747-1 [26]
summarizing ‘lessons learned’ during the experimental
verification period and also dealing with some new metal
detector features introduced after the publication of the
CWA 14747-1.
Furthermore, on request of the user community, metal
detector array testing was initiated but remained in large
part limited to in-laboratory testing [49]. The planned
follow-up testing in controlled test lanes with different
soil types and in mine-affected countries, however, did
not materialize [50].

Picture 32: Testing of vehicle-based metal detector arrays at the
DRDC-Suffield test facility [49].
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Dual – Sensor Detectors

Picture 33: Long-term operational field
evaluation of the HSTAMIDS dualsensor detector (Cambodia) using
adapted standard operating procedures
with rapid excavation phase [8], [79].

Ground Penetrating Radar
Detectors

Picture 34: Testing of the Mine Stalker
with NIITEK GPR array for road
clearance [56].

Circa 2004 multi-sensor (MS) detector development,
primarily consisting of dual-sensor (DS) systems
combining a MD and a GPR, had progressed to the point
that assessment of the first prototypes became viable. As
a consequence, several ITEP test and evaluation projects
were initiated resulting in further development and
improvement of the detectors concerned [72-73], [75-76],
[78] finally producing the first two COTS DS detectors, a
third nearly COTS DS detector as well as adapted and
validated operating procedures for these particular
systems [8], [79]. Contemporarily with the latter DS trials
the idea evolved of the need for adequate test
methodologies for DS detector testing and hence several
methodology projects were also initiated in this area.
They were mainly concerned with reliability testing of
dual-sensor detectors [68] and soil characterization [67],
[69]. The soil characterization work led to the publication
of the CWA on Soil Characterization for Metal Detector
and Ground Penetrating Radar Performance - CWA
14747-2 at the end of 2008 [67]. Finally, during the last
ITEP year, available COTS DS detectors were evaluated
in a collaborative ITEP trial in order to assess the
detection performance and false alarm rate as compared
to the corresponding stand-alone MDs [81].
In the ITEP start-up phase Ground Penetrating Radar
(GPR) was predominantly considered to potentially be
useful for the detection of minimum metal AP mines.
However, the earlier trials carried out under the ITEP
banner demonstrated that GPR technology was more
promising for the detection of low metal Anti-Tank (AT)
mines [55-56] as well as for metallic clutter reduction [55],
[58]. These results reduced the interest in testing GPR for
AP mine detection until the DS detectors, combining
electromagnetic induction and GPR technology, appeared
on the market. This phenomenon started new ITEP
evaluations of stand-alone GPR technology, but now
focusing on the reduction of the number of false alarms
given by MDs [60] as well as on detection of low-metal
AT mines for route clearance [56].
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Trace Explosive Detectors
and Other Detection
Technologies

An ITEP trial carried out in 2003 demonstrated that the
application of trace explosive detectors, amongst which
mine detection dogs, would be more beneficial in mine
suspected area reduction tasks rather than for mine
detection and pinpointing [20], [62]. This conclusion
together with the fact that the use of trace explosive
detectors, and more specifically biological sensors, was
already being studied by other entities [24], resulted in a
decision not to further pursue ITEP test and evaluation
activities in the area of trace explosive detection
techniques.
Other detection technologies, such as infra-red [83] and
visual polarimetrics [85] were also assessed, but the
projects did not lead to follow-on activities.

Picture 35: Adapted hand-held magnet
tool developed and tested in manual
demining operations [89].

Mechanical Assistance

During the second part of the ITEP lifespan, hand-held as
well as vehicle based magnets were evaluated, mainly as
a consequence of the increased user interest in magnets
for metallic clutter reduction. The positive test results of
the hand-held magnet trial led to a pilot implementation
of the selected magnet tool in manual demining
operations in Angola [89]. Initial tests with vehicle based
magnets demonstrated their potential [88], [101], [133] but
it was recommended that further assessment of these
magnets to evaluate their real benefit in demining
operations would be necessary. These findings, however,
were formulated towards the end of the ITEP and hence
no new activities were started in this area.
In the course of the ITEP program a considerable number
of demining machines were tested, spanning a range of
mechanical technologies. The evaluation of flails was
predominant, but tillers, combined systems consisting of
a tiller and flail, dual-capability systems with
interchangeable flail and tiller heads as well as platforms
with a multitude of interchangeable working tools,
including amongst others sifters, grabbers, and
vegetation cutters were also assessed. Furthermore,
essential
projects
involving
test
methodology
development were also undertaken (Figure 7).

ITEP Final Report, ITEP 2000 – 2010, Page 40/94

International Test and Evaluation Program
for Humanitarian Demining

Mechanical demining technologies covered in ITEP activities
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T&E Tiller
T&E Multi-tool
T&E Combined/Dual-Capability

14

3

Methodology (flail, tiller,
combined/dual-capability)

Figure 7: Mechanical demining technologies assessed in ITEP
activities.

Test Methodology

Picture 36: Wirelessly Operated
Reproduction Mine (WORM) test target
used for performance testing [11].

Picture 37: Test set-up for AT mine
survivability testing of a flail [138].

At the start of the ITEP program, individual Participants
were involved in mechanical demining test campaigns,
each using their own test methodology [97-99], [100],
[105]. Flail and tiller based systems as well as vegetation
cutters and excavators were being evaluated at that time.
It was soon realized that coordinated testing would
leverage resources and stimulate the use of a commonly
agreed test protocol. An activity under the ITEP banner to
draft guidelines for test and evaluation of demining
machines was started in 2003 [13] which resulted in the
publication of the ‘CWA for Test and Evaluation of
Demining Machines - CWA 15044’ [95] in July 2004. This
agreement focused mainly on performance and
survivability testing for mechanical demining machines
of the flail/tiller type in controlled conditions, but also
provided some general guidelines for in-country
acceptance testing.
The CWA 15044 test agreement was adopted by all ITEP
Participants aiming at repeatable and controlled testing of
COTS equipment and/or equipment under development.
It was, on the other hand, not directly applicable to the
American T&E activities as the latter followed a very
specific approach consisting of rapid development,
mainly through the adaptation of COTS technologies or
leverage of existing military countermine technologies,
supported by developmental testing/demonstration and
followed by operational evaluation in mine-affected
countries [214].
Experience collected during trials using the CWA 15044
test guidelines was consequently used to revise the CWA
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Picture 38: The use of fibreboards to
determine the ground penetration depth
of the machine working tool [13], [190].

Trials

Picture 39: Preparing of the test lane for
a CWA15044 performance test at the
SWEDEC test facility.

Picture 40: Multi-Tooled Excavator
during an operational evaluation in Chile
for excavation of deeply buried AT
mines[115].

15044, which was republished by CEN at the end of 2009
[96]. The latter updating activity also covered the drafting
and publication of additional documents consolidating
experience related to the effect of soil condition on
measurements of ground penetration depth and machine
performance as well as providing details on the
measurement of soil compaction and on the statistical
principles guiding the CWA 15044 machine performance
determination [190-193].
The publication of the CWA 15044 was followed by a
two-year period during which a large number of
coordinated trials of mainly flails were conducted. These
trials were primarily carried out in test facilities equipped
to test according to the CWA 15044 test guidelines [113],
[117-119], [126-128]. Some of the trials were also carried
out in mine –affected countries in order to assess to what
extent the results of an in-country performance test reflect
the results obtained from a detailed performance test
according to the CWA 15044 [117], [119], [135].
Trials investigating a range of factors influencing the
performance of flails, such as flail hammer wear, hammer
shape and weight, rotational speed, and forward speed
were also executed [123], [140].
Next to the ITEP trials conducted according to the CWA
15044, a considerable number of purpose-built demining
machines consisting of adapted COTS platforms with a
multitude of interchangeable tools including rollers,
sifting and grab buckets, magnets, and rakes, were
constructed and tested for specific applications [101-102],
[104], [106], [109], [115], [125], [133-134], [136]. In most
cases these machines were, after fine-tuning, deployed in
mine-affected countries for long-term field evaluations.

Picture 41: Testing of the Severe Terrain Off Route Menzi- Muck
(STORM) at a U.S. HDP test site after which it was deployed to
Cambodia for an operational field evaluation [134].
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Personal Protection

Picture 42: Testing of COTS protective
footwear against AP blast mines [151].

Picture 43: Test set-up to assess the
performance of PPE for humanitarian
demining.

Picture 44: Blast test to assess the
brittleness of scratched visors after
repair using a heat treatment procedure
[154].

At the moment of the establishment of ITEP, the U.S. and
CA were involved in a collaborative activity to develop
standard test protocols to evaluate and rank the
performance of Personal Protective Equipment (PPE)
which led to the development of test equipment,
surrogates, instrumentation and procedures to test upperbody as well as lower-body PPE against the effects of AP
blast mines [4], [148]. The latter procedures were applied
in a series of trials, which took place between 2000 and
2004, and mainly focused on the performance of COTS
protective footwear, including also a study of the effect of
stand-off on lower limb injuries [151-152].
In the following years, ITEP projects in the PPE area were
few until the user community, through its representatives
UNMAS and GICHD, called for the establishment of
commonly accepted and practical guidelines to test PPE
for use in Humanitarian Mine Action (HMA) as well as
for performance data on available COTS PPE, specifically
face protection systems. This led to the creation of a CEN
WS at the end of 2006 which resulted in the publication of
the ‘CWA on Test and Evaluation of Personal Protective
Equipment for Use in Humanitarian Mine Action – CWA
15756’ at the end of 2007 [149]. The drafting of this CWA
was accompanied by studies on deminer position [211]
and threat characterization in humanitarian demining
[197].
In the course of 2008 two ITEP trials were executed by SE
and CA during which the CWA 15756 test guidelines
were used to assess the performance of a new face
protection system [155] and the suitability of a repair
method for scratch damaged visors [154] respectively.
Both trial experiences suggested that the simulated mine
specifications given in the CWA 15756 might not lead to
representative blast performance results for face
protection systems. The latter findings resulted in the
withdrawal of the CWA at the end of 2008 and the startup of a new ITEP activity by CA in 2009 with as main
objectives to review the simulant mine specification to be
used in face protection blast testing and to assess the blast
performance of some of the COTS face protection
equipment [150]. It is envisaged that the latter trial will
provide results allowing the definition of a realistic
simulant mine and the review of the CWA 15756.
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Neutralization

Picture 45: Testing of the binary
explosive system Kinestik™against an
AT mine [164].

Several projects looking into the performance of loworder neutralization devices for AP and AT mine
clearance were initiated by GE, SE and the U.S. during
the early ITEP years [157-159], [162-163]. However, the
variability of the performance obtained for most of the
pyrotechnical mine neutralization means tested resulted
in the fact that most of the originally interested ITEP
Participants came to the conclusion by the end of 2003
that these devices had little potential for mine
neutralization in humanitarian demining operations. To
summarize activities in this domain, a humanitarian
demining mine neutralization technology evaluation was
carried out in 2004 aiming at identifying the various offthe-shelf mine/UXO neutralization technologies available
as well as demonstrating their abilities and limitations for
AP and AT neutralization [164]. In the second half of the
ITEP lifespan a completely different concept for the mine
neutralization problem encountered in humanitarian
demining scenarios was proposed consisting of removing
explosives from munitions and converting them into
mission specific neutralization charges (Explosive
Harvesting System). The latter system is now being
operationally evaluated by several mine action entities
[166].

Picture 46: Explosive Harvesting System developed by the Golden
West Humanitarian Foundation and the U.S. HDP, and jointly
executed with CMAC [166].
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Outputs
T&E Opportunity

Cost Saving

Co-utilization of Resources

ITEP has uniquely filled a need for the demining
community by providing the opportunity to test and
evaluate new demining equipment without duplication
of effort, and with the combined resources and expertise
of an international group of technically qualified experts.
Co-utilization of resources and/or sharing of information
between ITEP Participants made it possible either to carry
out more comprehensive trials through sharing of the
work load and resources or to save on costs of nationally
envisaged activities.
The Systematic Test and Evaluation of Metal Detectors
(STEMD) [47] and the dual-sensor detector trials [73], [81]
are typical examples of large activities made feasible
through task and cost sharing amongst the different ITEP
Participants. Another example was the challenge posed
by the mechanical demining equipment trial
requirements. Individual Participants could simply not
afford to purchase all of the existing mechanical
equipment and test it in their national programs. As most
of the COTS mechanical equipment suitable for demining
is manufactured in Europe, the cost of shipping the
equipment to North America for testing was prohibitive.
CA therefore opted to team up with the European ITEP
Participants SE, DE and UK as well as with the ITEP
Cooperating Partner CROMAC-CTDT using their test
facilities and additional expertise [117-119], [127-129]. The
European test engineers, on the other hand, benefited
from the Canadian test experience and additional funds
[127-129], [138], [183].

Picture 47: The STEMD trial was a large metal detector trial involving
task and cost sharing among the ITEP Participants [47].
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Information Exchange

Information exchange on current and planned activities
during the ITEP Work Plan and ExCom meetings further
significantly reduced duplication amongst the ITEP
Participants and hence reduced the overall costs for T&E
of humanitarian demining equipment.
Several activities originally planned by individual ITEP
Participants were cancelled because other ITEP
Participants had similar plans. CA cancelled a
comparative test and evaluation of individual mine
neutralization devices [156] because this type of
evaluation was also planned by the U.S. [164]. The U.S.
decided not to conduct the planned test and evaluation of
commercial-off-the-shelf handheld detectors [46] because
the EC/JRC was initiating a similar trial [47]. An analysis
of the annual ITEP Work Plan documents shows that
towards the end of the ITEP program, duplication of test
activities had significantly dropped and was seemingly
non-existent.
Moreover, the ability to engage in discussion concerning
the international cooperation in T&E of demining
equipment offered by the ITEP network benefited all
ITEP Participants well beyond the specific limits and
capabilities of the concerned equipment with potential
spin-offs for military and/or Explosive Ordnance
Disposal (EOD) applications.

Objective and
Independent Test
Results

The use of other Participants’ test facilities not only saved
costs, but also facilitated more independent and objective
trials. For example, the UK trial of two dual-sensor
developments sponsored by the UK government was
carried out in a U.S. test facility using U.S. personnel to
calculate the detector performance results [71]. This
meant that test objectivity was assured when the British
government selected the more promising detector for
further development into a commercial system.
Collaboration and exchange of expertise, more
specifically using the CEN workshops and the ITEP
working groups further stimulated the drafting of more
solid test protocols as well as the execution of more
objective and more widely accepted trials. The objectivity
of ITEP trials is recognized by the humanitarian
demining equipment stakeholders as demonstrated in a
recent call for mine clearance project proposals by the
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central procurement resource in the United Nations
(UNOPS). They recommended project proposals to
incorporate mechanical equipment that had been tested
according to the CWA 15044.
Other
than
humanitarian
demining
equipment
stakeholders, such as military entities, have also shown
that they appreciate the value of tests performed under
the ITEP banner. The U.S. military have for instance
acquired a Mini MineWolf machine for complementary
and more specific testing after evaluating the machine’s
results during the ITEP trial carried out by DE with
Canadian assistance [138]. When the Canadian military
had to conduct an assessment of available COTS
mechanical demining equipment they relied heavily on
their work carried out under the ITEP umbrella. These
examples highlight the dual-use value of several of the
ITEP activities.

Improved Test
Expertise and Facilities

Furthermore, experience gained by taking part in
activities of other ITEP Participants could be used to their
own benefit. This was for example the case with the UK
participation in the HSTAMIDS field trial and
demonstration [75]. Lessons learned from their
participation in the latter project were then used when
developing the test plan for the MineHoundTM trial in
Cambodia, Bosnia and Angola [73]. The same is valid for
the Belgian participation in several of the international
ITEP detection trials [47], [73] which allowed them to
acquire the necessary expertise to chair the CEN
Workshop on Soil Characterization for Metal Detector
and Ground Penetrating Radar Performance [67].
Exchange of research results and trial experience, also
facilitated through the ITEP Working Groups, allowed
individual ITEP Participants and ITEP Cooperating
Partners to improve their national test facilities and test
methodologies, thereby additionally benefiting non- ITEP
applications. DE, for example, built on the knowledge
gathered by the ITEP WGMS members to construct a new
facility for MD, GPR and DS mine detector testing [185].
The latter facility was specifically designed to be able to
evaluate dual-sensor mine detectors according to the
ITEP guidelines for reliability testing of dual-sensor mine
detectors. The facility will be used for future military
testing also involving NATO partners. It will further be
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made
conditionally
accessible
to
equipment
manufacturers. This again illustrates the multiple-use
value of some of the ITEP activities with spin-offs for
military and/or commercial applications.

Picture 48: German test facility specifically designed to test dualsensor detectors according to the ITEP WGMS test guidelines [185].

Published T&E Best
Practices

CWA 14747-1

Several test guidelines and methodologies were
developed and published as a result of ITEP supported
activities. ITEP support was in the form of methodology
research followed by publication of validated methods,
active participation of experts in CEN Workshops,
chairing of CEN workshops and/or hosting of the
respective CEN Workshop Secretariats. The prime
examples of published T&E best practices with ITEP
support are the ‘CEN Workshop Agreement on Test and
Evaluation of Metal Detectors - CWA 14747-1’ [12], the
‘CEN Workshop Agreement on Soil Characterization for
Metal Detector and Ground Penetrating Radar
Performance – 14747-2’ [161] and the ‘CEN Workshop
Agreement on Test and Evaluation of Demining
Machines – CWA 15044’ [13].
The first issue of the CWA 14747-2003 was published in
June 2003 under leadership of the EC/JRC [38]. It was
later republished as part one, CWA 14747-1, in view of
the publication of a second part at the end of 2008. The
CWA 14747-1 provides guidelines and procedures for test
and evaluation of metal detectors. As far as possible,
procedures for testing have been closely specified. The
agreement applies to handheld metal detectors and is
intended to be used for commercial off-the-shelf
detectors, but many of the tests specified could be applied
to detectors under development. In order to help
different users get the maximum benefit from the CWA,
guidelines are provided under the form of a matrix as to
which CWA tests are considered appropriate for different
categories of trials.
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Picture 51: The CWA 14747-1 contains guidelines for in laboratory
testing, tests in test lanes, operational performance testing and
ergonomic tests [12].

Picture 49: Measuring soil magnetic
susceptibility [69].

At the time of the CWA 14747-1 release in June 2003, it
was stated that further work was needed on
understanding the effect of the soil and how to best
characterize it. As a consequence, several studies [41], [69]
were undertaken in this area of which the findings were
incorporated in the CWA 14747-2 published at the end of
2008 under Belgian leadership [67]. From its conception
the latter CWA on soil characterization was planned to be
complementary to the CWA on test and evaluation of
metal detectors and consists of two main parts: a more
practically oriented part aimed at mine action programs,
demining companies and field operators and a more
scientific part directed at test engineers and scientists.

ITEP activities further delivered published guidelines for
reliability testing of dual-sensor mine detectors [194] and
reports detailing specific metal detector testing methods
such as maximum detection depth, detection reliability
and detector sensitivity profiles [26] as well as exploring
the electromagnetic soil characteristics influencing metal
detector performance [1], [16], [202-205].
4

Picture 50: Target placement to
determine in-soil maximum detection
depth [26].
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CWA 15044

The CWA 15044 was published in July 2004 under
Swedish chairmanship [96]. The aim was to create
industry-accepted criteria for the testing, evaluation and
acceptance of COTS mechanical equipment used in
humanitarian demining and as such assist users in
finding the key technique or combination of techniques
best suited to a given mine-clearance operation. An
updated version of the CWA 15044 was published at the
end of 2009 [96]. Demining machines as defined in the
CWA 15044 are those machines whose stated purpose is
the detonation, destruction or removal of landmines, not
necessarily implying a fully demined area following
passage of the machine. Furthermore, several ‘lessons
learned’ documents including background material as
well as details on certain procedures recommended in the
CWA 15044, were also published [190-193] using
experience from a wide range of trials.

Picture 52: Performance testing in
controlled conditions and burial of
fibreboards in test lanes [110].
Picture 53: Trial stages recommended in the CWA 15044 [13].

CWA 15756

A CEN Workshop Agreement on Test and Evaluation of
Personal Protective Equipment – CWA 15756 was also
developed and published but later taken out of
circulation due to problems with certain aspects of the
blast test guidelines [149]. The latter problems are
currently being addressed in a CA led trial [150] and it is
hoped that the findings of the latter trial will lead to the
publication of an updated version of the CWA 15756.
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Other Test Protocols

Next to the CEN Workshop Agreements, standard test
protocols to evaluate and rank the performance of
Personal Protective Equipment (PPE) for upper-body and
lower-body protection were developed and published as
national reports [14], [194]. They cover the development
of test equipment, instrumentation, procedures and
injury criteria to test PPE against the effects of AP blast
mines. The report on ‘Test Methodologies for Personal
Protective Equipment Against Anti-Personnel Mine
Blast’, published by the NATO RTO Human Factors and
Medicine Panel Task Group TG-024 in March 2004 [200]
builds extensively on these procedures.

(a)

(b)
Picture 54: Test set-up for lower (a) and upper-body (b) PPE
testing.
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Published Equipment
Test Results Stored in a
Central Archive

As a result of ITEP activities a large portfolio of
humanitarian demining equipment test reports is now
available in a central archive (ITEP website) providing a
body of experience for the humanitarian demining
stakeholder community. Moreover, some results of
military tests which could be useful for humanitarian
demining applications have also been made available
through the ITEP network thanks to the close contact
with some of the ITEP Participants’ military test entities.
Furthermore, additional test information available from
non ITEP sources has also been included as well as links
with other publicly accessible equipment information
such as the GICHD equipment catalogues and equipment
manufacturer websites [7].
The test information archive and more specifically the
equipment test reports produced under the ITEP banner
can assist the humanitarian demining equipment user in
screening the range of humanitarian demining equipment
on the market, obtaining an idea on the equipment’s
performance in standardized or specific field conditions
and as such selecting the equipment best suited to their
needs. The test results can further help current and
future equipment developers serving as a benchmark to
which new and/or improved equipment and technology
may be compared. The public availability of the ITEP
activity reports in a central repository should further
assure that future projects are fully aware of the state-ofthe-art, including the results of the forerunning projects
[208].

Overview

The ITEP central test information archive contains
approximately 550 documents of which 50% are test
reports, 40% are articles on test issues and the remaining
10% of the documents cover standards/best practices,
thesis and catalogues related to T&E of humanitarian
demining equipment. ITEP activities contributed nearly
100 technical reports to the archive of which 85% are
equipment test reports and 15% are test methodology
related reports (see annex for list of reports).
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Figure 8 shows that the majority of the COTS
electromagnetic (metal) detectors and DS detectors listed
in the GICHD Detectors and Protective Equipment
Catalogue 2009 [22], handheld as well as vehiclemounted, have been tested by the ITEP Participants.
Moreover, all of the electromagnetic handheld detectors
were assessed using protocols from the CWA 14747 test
guidelines, resulting in comparable performance data for
all of the detectors. Also the vehicle-mounted
electromagnetic detectors were tested according to one
test protocol, developed by the ITEP Participants CA, NL
and DE [49].
Because of restrictions imposed on the sale and use of the
HSTAMIDS DS detector, the latter detector could not be
included in the 2009 ITEP DS detector trial led by DE [81],
which means that the HSTAMIDS detector was not tested
according to the Test Guidelines for Dual-Sensor
Reliability Testing [194] as were the other available COTS
DS detectors. Unfortunately, due to unforeseen national
restrictions imposed after the end of the 2009 ITEP DS
trial the full DS detector performance trial data set and
the detailed data analysis could not be released.
Summary information has been made available in July
2010 [81].

Detection equipment testing under the ITEP umbrella
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Handheld
electromagnetic
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Figure 8: Detection equipment tested under the ITEP umbrella.
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Mechanical Equipment

A significant amount of COTS mechanical demining
equipment of flail, tiller and combined/dual-capability
flail and tiller types available in the GICHD catalogue
[23] have also been tested under the ITEP banner (Figure
9). Although several of the earlier trials were carried out
according to national test protocols, all machines assessed
after the publication of the CWA 15044 were evaluated
using the latter test protocol providing solid and
comparable performance and survivability data.
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Figure 9: Mechanical demining equipment tested by ITEP umbrella.

Transfer of ITEP
Expertise to Equipment
Users

The execution of ITEP trials in mine-affected countries
with support from local personnel, participation of the
latter personnel in trials carried out in ITEP Participant’s
test facilities as well as advice provided by ITEP experts
to third party trials all contributed to the transfer of ITEP
knowledge to the equipment user. Furthermore, test and
evaluation awareness building and knowledge transfer
was also carried out by the ITEP observers GICHD and
UNMAS who thanks to their observer status were fully
informed about ITEP activities and test procedures.
The ITEP Participants have further attempted to spread
the test and evaluation message and knowledge through
the provision of relevant information upon requests,
presentations at international conferences and publication
of ITEP activity information and results in appropriate
journals and newsletters (annex 4).
Last but not least, the ITEP website established in 2001
has been fundamental in getting information on ITEP
activities, test methodologies and test results to the
humanitarian demining equipment stakeholders. Figure
10 illustrates the growing popularity of the ITEP website
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in the course of the ITEP lifespan. From a monthly
average ranging between 2000 and 3000 visits during the
period 2005 - 2007, the number of monthly visits
increased at first drastically and later steadily to an
average of 5000 to 6000 per month, including monthly
peaks of 7000 visits. The number of different countries
accessing the ITEP website has been stable since 2007:
visitors from approximately 80 countries are regularly
visiting the site.
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Figure 10: Number of requests made to the ITEP server.

The results of the ITEP website survey 5 , carried out
during the period December 2009 – January 2010 clearly
shows that there is an interest in the information
provided by the ITEP website and that the information is
considered relevant and useful. Governmental entities,
commercial companies and NGOs constitute the main
users (Figure 11). Figure 12 further shows that the
majority of users (41 %) come from the R&D sector, either
commercial, defense or university but also reveals that
demining entities (27%) are regular customers as well.
Fifty-five percent of the respondents declared that they
used the website regularly, while 22% used the website
frequently. Twenty-three percent of the respondents
stated that they only accessed the website sporadically.

5

The ITEP survey request was distributed to all ITEP mailing list contacts. The survey was completed by 77
respondents, which amounts to 23 % of the ITEP mailing list members.
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Figure 11: Entities using the ITEP website.
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Figure 12: Percentage distribution of the ITEP website use over the
different user entities.

Furthermore, it transpired that most of the respondents
found the entire range of information provided on the
ITEP website interesting and useful but with a clear
preference for the test reports and publications archive
(Figure 13). Eighty-one percent of the survey respondents
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further declared that they had actually used the
downloaded information.
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Figure 13: Evaluation of the information provided by ITEP.

Picture 55: Example of the type of information delivered by the ITEP equipment database when searching on
mechanical demining equipment. Links are available to information on the manufacturer’s website, the GICHD
equipment catalogues, ITEP project descriptions, test reports produced under the ITEP umbrella, test reports
published by other entities and other publications/articles discussing the selected equipment.
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Overall Assessment
Outcome

The ITEP program has contributed to the current test
awareness within the humanitarian demining technology
stakeholder community, be it with the manufacturer, the
researcher, the user and to a lesser degree the donor. A
new or improved technology will now be considered
credible only when it has undergone independent and
transparent testing. The importance of neutral and
reliable test information is generally better understood.
Thanks to the publicly available ITEP information
database, built up progressively during the ITEP lifespan,
all stakeholders have now free access to equipment test
information and descriptions of accepted test procedures.
This data allows program managers and end-users to
make informed decisions. It also supports the donor
community in helping to channel resources to achieve the
greatest returns. The information generated under the
ITEP MoU will also remain relevant in the future. It can,
for example, serve as a benchmark to which the
performance of improved/new technology may be
compared and provide baseline information for future
technology projects.
The greater test awareness, as well as the unrestricted
accessibility to independent test information, has
undoubtedly contributed to the development of
improved demining equipment and to the timely
elimination of inappropriate (unsuitable and/or
immature) equipment. Today, equipment manufacturers
realize that their developed/improved technology has to
undergo a series of relevant and commonly known tests,
preferably conducted by an independent authority, in
order for it to be considered acceptable for field
deployment. The equipment is hence less likely to be
brought onto the market and into operational use if it
didn’t performed well in the latter tests. Moreover, the
tests assist the developer in identifying and correcting
problems which ultimately leads to better equipment for
the end-user.
Not only the end-user but also the T&E community have
significantly benefited from the ITEP partnership. The
ITEP Participants have developed better and more
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responsive test entities with a greater visibility in the
humanitarian demining technology related arena. Thanks
to interactions among the Participants’ experts as well as
with the ITEP Observers, ITEP Cooperating Partners, and
other ad-hoc collaborators, their T&E entities are now
much better informed about the humanitarian demining
user needs and operational scenarios.
The assembled expertise and the spirit of dialogue and
trust cultivated between ITEP Participants during the
ITEP years, greatly facilitated through the ITEP MoU
provisions, will remain for years to come and can be
applied in other currently more pressing areas such as
T&E of UXO and Improvised Explosive Device (IED)
detection and disposal technology.
ITEP activities and test procedures have further
stimulated entities in mine-affected countries around the
world to perform test and evaluation according to more
generally accepted test procedures as well as to develop
test facilities of their own. It is hoped that these entities
have developed sufficient T&E expertise to contribute to
the delivery of solid and independent test information for
improved and/or new humanitarian demining
equipment and methods, which will be brought onto the
market in the coming years.

Lessons Learned

Management

The ITEP experience in program management and
execution as well as in conducting technology test and
evaluation activities could be useful for any future
international collaboration agreements in related fields.
The ITEP experience and lessons learned in
administration are useful for any organization
conducting a public sector (transatlantic) international
program on T&E of technology.
In the earlier ITEP years, significant management time
was used on the further development of internal
procedures. As a consequence, results of ITEP activities
were slow to emerge and the high profile start to the
program lost some of its momentum. Only from 2003
onwards real outputs of the ITEP program began to be
visible and gain acknowledgement amongst the
stakeholder community. Management time devoted to
high-level discussions should be kept in proportion,
ITEP Final Report, ITEP 2000 – 2010, Page 59/94

International Test and Evaluation Program
for Humanitarian Demining

especially face-to-face meetings requiring long-distance
travel. Clear and strict rules on collaboration and
publication of results must be worked out prior to the
start of a program with fixed duration. Representatives of
States in the program’s management structure should
have unequivocal political mandates. Most management
effort must be devoted to the operational management of
the program’s real activities, preferably in dedicated
working groups.
Some Participants were tied into their military programs
thereby reducing flexibility and response time. In some
cases, links with military programs and/or the testing of
dual-use equipment under the ITEP umbrella prohibited
real independent testing and/or public release of test
results. Whenever military programs and/or dual use
equipment are involved in technology activities for nonmilitary purposes, rigorous rules should be agreed in advance
and then enforced during the program in order to avoid
spending considerable resources in name of humanitarian
applications without producing the envisaged benefit for the
humanitarian stakeholders.
Although provisions for enlargement of the program had
been laid out in the ITEP MoU, enlargement beyond the
joining of Germany in 2002 did not take place. It
transpired to be very difficult to find common ground
between the original group of ITEP Participants and other
nations wanting to join. Whenever an international
technology program with a defined lifespan is agreed, it is
advisable to identify and involve all potentially interested and
suitable entities prior to the set-up of the program in order to
avoid time consuming and fruitless negotiations during the
program’s operation.
Notwithstanding the efforts of the ITEP Participants and
Observers to inform the end-user community about the
opportunity offered by the ITEP Participants to T&E
demining equipment, direct end-user requests for T&E
were rather limited. It is recommended that a program
funded and conducted by one stakeholder for the benefit of other
stakeholders establish clear and effective communication
channels with the beneficiary community prior to the start-up
of the program.

Technical

Although technical issues related to test and evaluation of
technology are mostly program dependent some of the
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lessons learned during the ITEP lifespan are generally
applicable.
Standardization of testing methods is valuable but timeconsuming. Discussions with a variety of stakeholders,
each with their own experiences and agenda, can be
cumbersome and fail to deliver the envisaged results. A
careful judgment should be made about how much resources to
use on standardization and how much on running tests.
It is important to specify those tests which most easily
reveal the critical performance issues. Be aware of the
temptation to add another test simply because it is
possible to do but which does ultimately not deliver
pertinent information. Test protocols should not require
unrealistic resources.
Standard test protocols and best practices should be
applied rigorously whether used in purpose-built test
facilities or in local test sites adjacent to operational
demining areas otherwise test compromises could be
made which ultimately invalidate the test results. When
proven test methods are compromised or approximate
approaches are used, results could be biased and misleading.
While baseline performance data, such as this obtained
using CWA test guidelines (or similar) in purpose-built
test facilities, generally doesn’t translate to performance
in specific operational scenarios, it is necessary and
fundamental for comparisons between equipment as well
as for evaluation of improvements made to the
equipment. All equipment, however, should be tested
prior to use in the specific conditions where it is going to
be deployed. It is fundamentally important to understand the
difference between T&E of technological systems to establish
baseline performance data and T&E to determine the system’s
capability for specific operational scenarios.
Statistically insignificant differences do not become
significant simply because the data costs time and
resources to measure. Office time is better spent checking
for errors in the basic dataset than trying to draw
debatable conclusions from individual graph points. Data
collected in a complex and expensive test campaign should be
carefully scrutinized but one should not try to squeeze more
information out of it than it can really yield.
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Recommendations

Test and evaluation under the ITEP umbrella has been
focused on the delivery of humanitarian demining
equipment baseline performance data and when possible
on the operational performance results. It is
recommended that future T&E activities complete the
baseline performance database whenever new or
improved systems become available and continue to
assure that immature or unsuitable equipment is not
deployed to the field. Complementary activities will also
be required to collect and distribute independent
operational performance data for a range of scenarios.
Full transparency, the identification of a set of relevant
operational parameters and close cooperation with the
equipment end-users will be fundamental in
accomplishing the latter task successfully.
The majority of the ITEP activities have involved single
equipment, at times with a set of interchangeable tools.
However, in view of the current land release paradigm
with the focus on demining methodologies to achieve an
operationally suitable combination of management,
survey and clearance equipment/tools [215], future T&E
will need to adapt and concentrate on the evaluation of
demining methods and systems.
Notwithstanding the fact that the ITEP T&E activities
have produced results which have caught the interest of a
significant range of stakeholders, an additional effort is
still required to raise T&E awareness with the donor
community.

Future

The ITEP website will be transferred to the GICHD
ensuring that ten years of ITEP work, experience and test
results are not lost. In addition to hosting the ITEP
website the GICHD is also prepared to play an informal
coordinating role for the future test and evaluation of
humanitarian demining equipment, and to act as a
clearing house for test and evaluation related matters.
The advantage for the mine action sector is that the
achievements of ITEP will be maintained through the
access to unclassified and independent trial results in one
location. The GICHD, on the other hand, will be able to
enhance their effectiveness in providing technical advice
to field mine action programs as well as continue to
improve the quality of the GICHD equipment catalogues
by providing reliable test information.
ITEP Final Report, ITEP 2000 – 2010, Page 62/94

International Test and Evaluation Program
for Humanitarian Demining

For some of the ITEP participants (BE, GE and NL) the
end of the ITEP program is linked to the end of their
activities in the area of T&E for humanitarian demining.
Other ITEP Participants (U.S. and SE) will continue their
national T&E programs. While the U.S. will maintain a
program
dedicated
to
humanitarian
demining
technology, SE will continue to focus on dual-use
demining equipment which could have a possible spinoff for military applications. Canada’s future involvement
in T&E of demining technology will be limited to military
applications
only,
possibly
including
dual-use
equipment. The experience gathered by individuals in the
different ITEP Participants’ nations will however remain
accessible for future demining technology test and
evaluation requirements.
Some of the ITEP projects will continue after the end of
the ITEP program in July 2010. Test results and eventual
test reports will still be published as ITEP products and
made publicly available through the GICHD technology
web pages.
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Annex 1: Glossary of Terms
ARIS

Action for Research and Information Support

BAM

Bundesanstalt für Materialforschung und -prüfung
(Federal Institute for Materials Research and Testing)

BoD

Board of Directors

BWB

German Federal Ministry of Defense Office of Defense
Technology and Procurement

CCMAT

Canadian Centre for Mine Action Technologies

CMAC

Cambodia Mine Action Centre

COTS

Commercial-Off-The-Shelf

CROMAC

Croatian Mine Action Center

CTDT

Center for Testing Development and Training

DOVO

Dienst
Ontmijning
en
Vernietiging
Ontploffingstuigen (Belgian Defense EOD Service)

DRDC

Defence Research and Development Canada

EC

European Commission

EOD

Explosive Ordinance Disposal

EU

European Union

EUDEM

European Union in Humanitarian DEMining

ExCom

Executive Committee

FMV

Swedish Defence Material Administration

GICHD

Geneva International Centre for Humanitarian Demining

GPR

Ground Penetrating Radar

HMA

Humanitarian Mine Action

HSTAMIDS

Handheld Stand-Off Mine Detection System

IED

Improvised Explosive Device

IPPTC

International Pilot Project for Technology Cooperation

ITEP

International Test and
Humanitarian Demining

JRC

Joint Research Centre

LIAG

Leibniz Institute for Applied Geophysics

MoD

Ministry of Defence

MoU

Memorandum of Understanding

NDRF

Nordic Demining Research Forum

NGO

Non Governmental Organization

NVESD

Night Vision and Electronic Sensors Directorate

Evaluation

Program

van

for
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OASD (SO/LIC)

Assistant Secretary of Defense for Special Operations and
Low Intensity Conflict

PPE

Personal Protective Equipment

QinetiQ

British defense technology company

R&D

Research and Development

RMA

Royal Military Academy

SERAC

Sensors, Radar Technologies and Cybersecurity

SRSA

Swedish Rescue Services Agency (Now called Swedish
Civil Contingencies Agency - MSB)

SWEDEC

Swedish EOD and Demining Centre

T&E

Test and Evaluation

TNO

Nederlandse
Organisatie
voor
Toegepast
Wetenschappelijk Onderzoek (Dutch Organisation for
Applied Scientific Research)

UN

United Nations

UNMAS

United Nations Mine Action Service

UNOPS

United Nations Office for Project Services

UXO

Unexploded Ordnance

WG

Working Group

WGMAE

Working Group on Test and Evaluation of Mechanical
Assistance Clearance Equipment

WGMS

Working Group on Test and Evaluation of Multi (Dual) –
Sensors

WGWP

Working Group Work Plan

WTD 52

BWB Technical Center for Protective and Special
Technologies

WTD 91

BWB Technical Center for Weapons and Ammunition

U.S. HDP

U.S. Department of Defense Humanitarian Demining
Research and Development Program

TRL

Technology Readiness Level
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Annex 2: ITEP Participants’ representatives
ITEP BoD Membership
Participant

Representation

Belgium

Canada

Germany

European
Commission

The Netherlands

Sweden

Ministry of Defence
Royal High Institute for Defence
Department of Scientific and Technological Research
30 Avenue de la Renaissance
1000 Brussels, Belgium
Tel: +32 (0)2 769 4120
Department of National Defence
Defence Research and Development Canada - Suffield
(DRDC-Suffield)
Counter Terrorism Technology Centre
P.O. Box 4000, Station Main, Medicine Hat
Alberta T1A 8K6, Canada
Tel: +1 403 544 5331
German Foreign Office
Task Force for Humanitarian Aid
Werderscher Markt 1
10117 Berlin, Germany
Tel: +49 (0)30 5000 3098
Joint Research Centre of the European Commission
Via Enrico Fermi 1, TP 450
21020 Ispra, Italy
Tel: +39 0332 78 9089
Ministry of Defense of the Netherlands
Research and Development
Frederik Barracks 35B141,Kalvermarkt 32, PO Box 90822
2500 ES The Hague, The Netherlands
Tel: +31 (0) 70 31 69 323
Ministry of Defense
Swedish Armed Forces Headquarters
Armed Forces Procurement
Högkvarteret
10785 Stockholm, Sweden
Tel: +46 (0)8 788 7913
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Participant

Representation

United Kingdom

Department For International Development (DFID)
Humanitarian Programmes Conflict, Humanitarian and
Security Department
1 Palace Street, London SW1E 5HE, UK
Tel: +44 (0) 1355843132

United States

Department of Defense of the United States of America
Office of the Under Secretary for Policy (OUSDP)
Pentagon Rm. 5E420 2500 Defense Pentagon
20301-2500 Washington D.C, United States
Tel: +1 703 692 1626/703-604-0109/703-697-3015

ITEP BoD Chairmanship
Participant

Period

Belgium

United Kingdom

United States

July 2000 – October 2003

November 2003 – August 2007

September 2007 – July 2010
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ITEP ExCom Membership
Participant

Representation

Belgium

Canada

Germany

European
Commission

The Netherlands

Sweden

United Kingdom

United States

Ministry of Defence
Department of Scientific and Technological Research
30 Avenue de la Renaissance
1000 Brussels, Belgium
Tel: +32 (0)2 742 6294
Department of National Defence
Defence Research and Development Canada - Suffield
(DRDC-Suffield)
Counter Terrorism Technology Centre
P.O. Box 4000, Station Main, Medicine Hat
Alberta T1A 8K6, Canada
Tel: +1 403 544 5331
Federal Ministry of Defense
Armaments Directorate V 5
PO Box 1328
53003 Bonn, Germany
Tel: +49 (0)228 12 5718
Joint Research Centre of the European Commission
Via Enrico Fermi 1, TP 450
21020 Ispra, Italy
Tel: +39 0332 78 9089
Ministry of Defense
Frederikkazerne, Van der Burchlaan 31, P.O. Box 90822
2509 LV The Hague, The Netherlands
Tel: + 31 (0) 70 316 9349
Swedish EOD and Demining Centre (SWEDEC)
PO Box 1003
575 28 Eksjo, Sweden
Tel: +46 (0) 381 18002
QinetiQ
Room G012A, Bldg A50-Cody Technology Park, Ively Road
Farnborough-Hampshire GU14 OLX, UK
Tel: ++44 (0) 1252 394483
Department of Defense of The United States of America,
Office of the Under Secretary for Policy (OUSDP)
Pentagon Rm. 5E420 2500
Defense Pentagon
20301-2500 Washington D.C., United States
Tel: +1 703 692 1626/703-604-0109/703-697-3015
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ITEP ExCom Chairmanship
Participant

Period

United States

July 2000 – September 2002

Sweden

October 2002 – September 2008

Canada

October 2008 – July 2010

ITEP ExCom Vice-Chairmanship
Participant

Period

Sweden

October 2001 – October 2002

Joint Research
Centre of the
European
Commission

October 2002 – October 2003

Belgium

November 2003 – September 2004

Canada

October 2004 – September 2008

Belgium

October 2008 – July 2010
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ITEP Secretariat
Participant

Period
Sweden (Head of Secretariat) with
seconded personnel from the Joint
Research Centre - European Commission
and the United Kingdom
Germany (Head of Secretariat) with
seconded personnel from Belgium, the
Joint Research Centre - European
Commission and the United Kingdom
Belgium (Head of Secretariat) with
additional personnel from Belgium

July 2000 – October 2002

November 2002 – June 2004

October 2004 – July 2010

ITEP Working Group Chairs
Participant

Working Group

Period

United Kingdom

January 2003 – August 2007
Work Plan (WGWP)

United States

Canada

September 2007 – July 2010
Mechanical
Assistance Clearance
Equipment
(WGMAE)

United Kingdom

January 2003 – July 2010

January 2003 – August 2007
Multi(Dual)-Sensors
(WGMS)

The Netherlands

September 2007 – July 2010
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Methodology for test and evaluation of Personal Protective Equipment (PPE). Lead nation: U.S.
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CEN Workshop Agreement (CW 26) on Test Methodology for Personal Protective Equipment (PPE) for use in Humanitarian Mine Action
(HMA). Lead nation: SE and GICHD.
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ITEP Project 5.1.3

Validation of the CEN Workshop Agreement on Test and Evaluation of Personal Protective Equipment (CWA 15756) - Blast testing. Lead
nation: CA.
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Test and evaluation of mine protective boots. Lead nation: U.S.
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Exploratory tests of personal protective equipment. Lead nation: CA.
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Test and evaluation of Personal Protective Equipment (ROFI). Lead nation: SE.
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Visor heat treatment. Lead nation: CA.
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Test and evaluation of Personal Protective Equipment. Lead nation: SE.
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Comparative test and evaluation of individual mine neutralization devices (Cancelled). Lead nation: CA.

157

ITEP Project 6.2.2

Development and test and evaluation of a Propellant Torch System (PTS). Lead nation: U.S.

158

ITEP Project 6.2.3

Develop and test and evaluate a High Performance Foamed Nitromethane Mine Neutralization System. Lead nation: U.S.

159

ITEP Project 6.2.4

Test and evaluation of pyrotechnical mine neutralisation means. Lead nation: DE.

160

ITEP Project 6.2.5

Develop and test and evaluate a Humanitarian Demining Mine Neutralization Projectile (Cancelled). Lead nation: U.S.

161

ITEP Project 6.2.6

All -Terrain/Underwater Propellant Torch System (Cancelled). Lead nation: U.S.
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ITEP Project 6.2.7

Test and evaluation of pyrotechnical mine neutralisation means. Lead nation: SE.

163

ITEP Project 6.2.8

Mine Identification and Neutralisation System by Waterjet. Lead nation: U.S.

164

ITEP Project 6.2.9

Humanitarian demining mine neutralization technology evaluation. Lead nation: U.S.

165

ITEP Project 6.2.10

Low Power Microwave System to neutralize plastic cased mines (Cancelled). Lead nation: U.S.

166

ITEP Project 6.2.11

Explosive Harvesting System (EHS). Lead nation: U.S.

167

ITEP Project 6.2.12

Non-explosive high-order mine neutralization for humanitarian demining.(Cancelled). Lead nation: U.S.

168

ITEP Project 7.1.1

Investigate current criteria used to select equipment for test and evaluation. Lead nation: UK.

169

ITEP Project 7.1.2

Collect test reports and information on national programs. Lead: ITEP Secretariat.

170

ITEP Project 7.1.3

Establish contacts with mine action partners world wide. Lead: ITEP Secretariat.

171

ITEP Project 7.1.4

Lessons learned from test and evaluation. Lead: ITEP Secretariat.

172

ITEP Project 7.1.5

Systematic inventory of test and evaluation activities, capabilities and needs in South Eastern Europe. Lead nation: EC/JRC.

173

ITEP Project 7.2.1

Follow up on requests for advice on test and evaluation procedures. Lead: All ITEP Participants..

174

ITEP Project 7.2.2

Maintenance and transfer of the ITEP website. Lead: ITEP Secretariat.

175

ITEP Project 7.2.3

Humanitarian Demining Research and Development technologies information materials and website. Lead nation: U.S.

176

ITEP Project 7.2.4

Test and evaluation workshop for mechanical demining equipment (Cancelled). Lead nation: UK.

177

ITEP Project 7.2.5

Support to the Geneva International Centre for Humanitarian Demining (GICHD) detection and mechanical equipment catalogues. Lead:
ITEP Secretariat.

178

ITEP Project 7.2.6

Support to GICHD Study on Manual Demining. Lead nation: UK.

179

ITEP Project 7.2.7

Assistance to test and evaluation of COTS metal detectors. Lead nation: UK.

180

ITEP Project 7.2.8

Technical consultancy to the Mines Advisory Group (MAG). Lead nation: UK.
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Follow up on CMAC request for advice on procedures for test and evaluation of demining equipment. Lead nation: SE, CA and NL.

182
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183

ITEP Project 7.2.11
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CA.

184

ITEP Project 7.2.12

Support to the CROMAC - Centre for Testing, Training and Development (HCR-CTRO) test and evaluation of Japanese dual-sensors
detectors. Lead nation: BE and CA.
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195

JRC/EC - SERAC
website

The European Commission Joint Research Centre - Sensors, Radar Technologies and Cybersecurity (SERAC) Unit. Archive. Available at:
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Note that a detailed description of all ITEP projects, including a concise summary of the results, is available in the ITEP Work Plan 2000 – 2010. An
electronic version of the latter document is included in Annex 5.
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Annex 4: List of reports and publications on ITEP activities
Reports
Publication date
2010
2010
2010
2010
2009
2009
2009
2009
2009
2009

2008
2008

2008
2008

Title and link
ORACLE II Test and Evaluation. Available at http://www.itep.ws/pdf/ORACLEfinal.pdf
Guidelines for Reliability Tests of Dual Sensors in Humanitarian Demining. Available at:
http://www.itep.ws/pdf/DSTESTguidelines2010.pdf
APOPO-PARADIS project final report. Available at: http://www.itep.ws/pdf/APOPO_PARADIS_final_report.pdf
Physical Characterisation of the Test Lanes in the ITEP Dual Sensor Test Oberjettenberg, Germany 2009. Available at:
http://www.itep.ws/pdf/OberjettenbergDStest_soilsLIAG2009.pdf
CEN Workshop Agreement, Test and Evaluation of Demining Machines (CWA 15044:2009) - updated CWA 15044:2004. Available at:
http://www.itep.ws/pdf/CWA_demining_machines.pdf
DIGGER D-2 Test and Evaluation. Available at: http://www.itep.ws/pdf/DiggerD2_CWAfinal.pdf
Lessons Learned. Test and Evaluation of Mechanical Demining Equipment, Part 1: The effect of soil condition on measurements of
ground penetration depth and machine performance. Available at: http://www.itep.ws/pdf/LL_CWA15044PartOne.pdf
Lessons Learned. Test and Evaluation of Mechanical Demining Equipment, Part 2: Interpretation of Ground Penetration Depth
Measurements. Available at: http://www.itep.ws/pdf/LL_CWA15044PartTwo.pdf
Lessons Learned. Test and Evaluation of Mechanical Demining Equipment, Part 3: Measuring soil compaction and soil moisture content
of areas for testing of mechanical demining equipment. Available at: http://www.itep.ws/pdf/LL_CWA15044PartThree.pdf
Lessons Learned. Test and Evaluation of Mechanical Demining Equipment, Part 4: Statistical methods used to calculate demining
machine performance, performance confidence intervals and performance differences. Available at:
http://www.itep.ws/pdf/LL_CWA15044PartFour.pdf
Aluminium fragment simulators for testing the effect of stone ejecta on PPE for deminers. Available at:
http://www.itep.ws/pdf/FragSimAl_LidenWS_PPE.pdf
CEN Workshop Agreement, Humanitarian Mine Action - Test and Evaluation - Part 2: Soil Characterization for Metal Detector and
Ground Penetrating Radar Performance (CWA 14747 - Part 2: 2008). Available at:
http://www.itep.ws/pdf/CWA_soil_characterization.pdf
DOK-ING MV 10 Test and Evaluation. Available at: http://www.itep.ws/pdf/MV10_SWEDEC2008.pdf
Field User Guide, CEN Workshop Agreement 14747:2003. Available at:

ITEP Project
3.2.51
2.4.1.3
1.2.4
2.4.1.4
3.1.5
3.2.43
3.1.6
3.1.6
3.1.6
3.1.6

5.1.2
2.4.1.2

3.2.45
2.1.1.8
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Publication date
2008
2008
2008
2008
2008
2008
2008
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2006

Title and link
http://www.itep.ws/pdf/FieldUserGuideCWA14747August2008.pdf
FREELAND 3000 Test and Evaluation. Available at: http://www.itep.ws/pdf/SwedecFreeland3000CWA_2008.pdf
Magnetic clutter reduction efficiency in humanitarian demining. Available at: http://www.itep.ws/pdf/MagClutTNO2008.pdf
Performance Evaluation Test of the Rapid Area Preparation Tool (RAPTOR). Available at: http://www.itep.ws/pdf/RaptorReport.pdf
Pre-Trial Assessment of the Freeland 3000. Available at: http://www.itep.ws/pdf/SwedecFreeland3000_2008.pdf
Report on a second blast test of the ROFI Face Mask. Available at: http://www.itep.ws/pdf/Report_CWA_testing_ROFI2008.pdf
Report on the influence of magnet(-tools) on the type 72B Anti-Personnel mine. Available at:
http://www.itep.ws/pdf/MagClutTNO2008_AnnexB.pdf
Soil EM Properties and Metal Detector Performance Theory and Measurement. Available at: http://www.itep.ws/pdf/DRDCsoil2009Terrascan.pdf
CEN Workshop Agreement, Test and Evaluation of Personal Protective Equipment (CWA 15756). Temporarily withdrawn.
Demonstration Trial of Bozena-4 and MV-4 Flails. Available at: http://www.itep.ws/pdf/NairobiFinal.pdf
DOK-ING MV-10 Double Tool Mine Clearance System Test and Evaluation. Available at:
http://www.itep.ws/pdf/MV10_DRDC_Suffield.pdf
DTW Tempest Ground Engaging Flail Test and Evaluation. Available at: http://www.itep.ws/pdf/DRDC_Suffield_Tempest2007.pdf
MineWolf Tiller Test and Evaluation. Available at: http://www.itep.ws/pdf/MineWolf_Tiller_DRDC_finalR.pdf
Mini MineWolf Test and Evaluation. Available at: http://www.itep.ws/pdf/FinalReportMiniMineWolf2007.pdf
Project to study soil electromagnetic properties: final report. Available at: http://www.itep.ws/pdf/DRDCsoil_final2009.pdf
Proposal for a Standard for Reliability Tests of Dual Sensors in Humanitarian Demining. Available at:
http://www.itep.ws/pdf/DualSensor_ReliabilityTestStandard_Proposalvf.pdf
Report on tests of the ROFI face mask and body armour Armadillo according to the CWA on testing PPE for HMA. Available at:
http://www.itep.ws/pdf/Report_CWA_testing_ROFI.pdf
Solar Battery Charging System. Available at: http://www.itep.ws/pdf/SolarBatteryCharger.pdf
South-East Europe Interim Report Field Trial Croatia (STEMD - continuation). Available at:
http://www.itep.ws/pdf/STEMD_Interim_Croatia_final.pdf
The Danger Area Marking Kit (DAM). Available at: http://www.itep.ws/pdf/DangerAreaMarkingKit.pdf
The Effect of Standoff on Protection Systems. Experimental Trials with Frangible Surrogate Lower Legs. Available at:
http://www.itep.ws/pdf/DRDCSuffield_StandoffPPE2007.pdf
Trial Design for Testing and Evaluation in Humanitarian Mine Clearance. Available at: http://www.itep.ws/pdf/PhD_Gaal.pdf
Way Industry Bozena-5 Flail Test and Evaluation. Available at: http://www.itep.ws/pdf/Bozena5_DRDC_2007.pdf
Analysis of Physical Properties of Soil Samples from Test Sites for Landmine Detection in Mozambique. Available at:
http://www.itep.ws/pdf/HuminMD_Soil_Mozambique0406.pdf

ITEP Project
3.2.47
2.5.2.7
3.2.39
3.2.47
5.2.5
2.5.2.7
2.1.1.4
5.1.2
3.2.41
3.2.35
3.2.24
3.2.34
3.2.44
2.1.1.4
2.4.1.3
5.2.3
2.5.2.4
2.1.2.3
1.2.1
5.2.1
2.1.1.8
3.2.33
2.1.1.7
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Publication date
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

Title and link
APOPO - PARADIS trial report, October 2006. Available at: http://www.itep.ws/pdf/PARADIS_APOPO_Report.pdf
HSTAMIDS with Acoustic Vibration Sensing. Available at: http://www.itep.ws/pdf/FinalReport_ITEP2.4.2.3.pdf
Metal Detector Trials: Detector Test Results and their Interpretation. Available at:
http://www.itep.ws/pdf/STEMD+OtherTrialsJRCNov2006.pdf
Midterm Summary - Project Network HuMin/MD. Available at:
http://www.itep.ws/pdf/HuMinMD_Midterm_Summary_Sept2006.pdf
MINEHOUND Trials 2005-2006: Summary Report. Available at: http://www.itep.ws/pdf/MINEHOUND_ITEP_TrialsERAweb.pdf
Pedological description and magnetic susceptibility of the natural soil nearby the CROMAC Benkovac test site. Available at:
http://www.itep.ws/pdf/SoilBenkovac_11_2006.pdf
Pre-Trial Assessment of Digger D-2. Available at: http://www.itep.ws/pdf/DiggerD2_PTAfinal.pdf
Report on the Mine Clearing Rake Test. Available at: http://www.itep.ws/pdf/MineClearingRakeFinalReport.pdf
Systematic Test & Evaluation of Metal Detectors (STEMD): Interim Report Laboratory Tests Italy. Available at:
http://www.itep.ws/pdf/STEMD_Interim_Lab.pdf
Test and Evaluation Report. Volvo L90 Armoured Front End Loader and ALLU SCH 4-25 Crushing and Screening Bucket. Available at:
http://www.itep.ws/pdf/VolvoL90_ALLU_SCH_ReportSRSA.pdf
Tests and evaluation of dual sensor mine detectors based on a combination of Metal Detector and Ground Penetrating Radar (TEDS).
Available at: http://www.itep.ws/pdf/TEDS_final.pdf
Analysis of the frequency dependent complex magnetic susceptibility of soil samples from test sites in Bosnia and Herzegovina,
Mozambique and Laos. Available at: http://www.itep.ws/pdf/SoilBosniaMozLaos_10_2005.pdf
Assistance with Magnetic Susceptibility Measurements - Soil Samples from the Archive of the Agropedology Institute, Sarajevo.
Available at: http://www.itep.ws/pdf/Bosnia2005.pdf
Blast Performance of Commercially Available Demining Footwear. A Summary of Experimental Trials with Frangible Surrogate Lower
Legs. Available at: http://www.itep.ws/pdf/DRDC_SuffieldBlastFootwear.pdf
Development and construction of a camera system for landmine detection. Available at:
http://www.itep.ws/pdf/TNO_DV1_2005_A147_ITEP.pdf
Duro Dakovic RM-KA-02 Flail Test and Evaluation. Available at: http://www.itep.ws/pdf/DRDC_Suffield_TR_2005-010.pdf
Flail Hammer Head Test and Evaluation. Available at: http://www.itep.ws/pdf/Flail_hammerhead_testreport.pdf
Operational Evaluation Test of Mine Neutralization Systems. Available at: http://www.itep.ws/pdf/FinalReportNeutSysEval.pdf
Permanent Magnet Test and Evaluation. Available at http://www.itep.ws/pdf/SWEDEC_Permanent_Magnet_Test_and_Evaluation.pdf
Proof of Performance Test Report on Mine Clearing/Survivable Vehicle (MANTIS). Available at:
http://www.itep.ws/pdf/MANTISreport.pdf
Protocols to test upper body PPE against AP Blast Mines. Available at: http://www.itep.ws/pdf/ProtocolsUpperBodyPPE.pdf

ITEP Project
1.2.4
2.4.2.3
2.1.3.1
2.1.1.7
2.4.2.4
2.1.1.7
3.2.32
3.2.37
2.1.2.3
3.2.42
2.4.2.7
2.1.1.7
2.1.1.4
5.2.1
2.5.2.3
3.2.23
3.2.29
6.2.9
2.5.2.6
3.2.5
5.1.1
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Publication date
2005
2005
2005
2005
2005
2005
2005
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2003
2003
2003
2003

Title and link
Report about the analysis of Soil Samples from the Test Lanes in Ispra, Italy. Available at:
http://www.itep.ws/pdf/HuminMD_Soil_Ispra0905.pdf
Scanjack 3500 System Technical Test Report. Available at: http://www.itep.ws/pdf/SCANJACK_reportUS_SE.pdf
Systematic Test and Evaluation of Metal Detectors (STEMD). Interim Report Field Trial Lao, 27th September - 5th November 2004.
Available at: http://www.itep.ws/pdf/STEMD_Interim_Laos_final_Small.pdf
Systematic Test and Evaluation of Metal Detectors (STEMD). Interim Report Field Trial Mozambique, 12th April - 5th May 2005.
Available at: http://www.itep.ws/pdf/Interim_Final_Moz160108_web_optimized.pdf
Tempest V system with Ground Engaging Flail. Cambodia trials report. Available at: http://www.itep.ws/pdf/Tempest_V_GEF.pdf
Test and Evaluation of Pyrotechnical Mine Neutralisation Means. Available at: http://www.itep.ws/pdf/GermanyITEP6.2.4.pdf
Way Industries Bozena-4 Flail Test and Evaluation. Available at: http://www.itep.ws/pdf/Bozena4TestReport.pdf
Armtrac 75 Assessment Phase 1. Available at: http://www.itep.ws/pdf/Armtrac75_phase1_final.pdf
Boot Platform Report. Available at: http://www.itep.ws/pdf/Armtrac75_phase1_final.pdf
BOZENA 4 Mini Mineclearance System Assessment Phase 1. Available at: http://www.itep.ws/pdf/Bozena_4_Phase1_Report.pdf
CEN Workshop Agreement, Test and Evaluation of Demining Machines (CWA 15044:2004) - superseded by CWA 15044:2009. Available
at: http://www.itep.ws/pdf/CWA_demining_machines2004.pdf
Development of Camera System for Landmine Detection: Results of Phase 2. Available at:
http://www.itep.ws/pdf/FEL_report_04_B152_ITEP.pdf
Duro Dakovic RM-KA 02 Mini Flail Assessment Phase 1. Available at: http://www.itep.ws/pdf/RM_KA_02_Phase1_Report.pdf
Mine-Clearing Vehicle MineWolf. Biomechanical Assessment of Mine-Clearing Tests with Live Mines. Available at:
http://www.itep.ws/pdf/Report_subtask_MineWolf2004.pdf
Minecat 140 Test and Evaluation. Available at: http://www.itep.ws/pdf/Minecat140.pdf
MineWolf - Clearing of Live Mines. Final Report. Available at: http://www.itep.ws/pdf/Final_report_MineWolf2004.pdf
Multisensor Mine Signatures - MSMS ( 2.5.1.2), Final Report. Available at: http://www.itep.ws/pdf/Final_Report_MSMS.pdf
Quest metal detector intermediate tests. Available at: http://www.itep.ws/pdf/Quest_final.pdf
Reliability Model for Test and Evaluation of Metal Detectors. Available at:
http://www.itep.ws/pdf/Itep_no2.1.1.2_reliability_model.pdf
Test Results of the Geophex GEM-3, June 2004. Available at: http://www.itep.ws/pdf/GEM3FinalReport2.5.1.1.pdf
CEN Workshop Agreement, Humanitarian Mine Action - Test and Evaluation - Part 1: Metal Detectors (CWA 14747 - Part 1: 2003).
Available at: http://www.itep.ws/pdf/CWA_metal_detectors.pdf
Development and Test of the Humanitarian Demining Sifting Excavator. Available at: http://www.itep.ws/pdf/SiftExcavatorReport.pdf
DIANA 44T Test and Evaluation. Available at: http://www.itep.ws/pdf/DIANA_44T.pdf
Field testing of the SDTT Segmented Roller. Available at: http://www.itep.ws/pdf/SDTTsegmentedRoller.pdf

ITEP Project
2.1.1.7
3.2.30
2.1.2.3
2.1.2.3
3.2.24
6.2.4
3.2.22
3.2.18
5.2.2
3.2.22
3.1.5
2.5.2.3
3.2.23
3.2.10
3.2.17
3.2.10
2.5.1.2
2.1.2.4
2.1.1.2
2.5.2.8
2.1.1.1
3.2.14
3.2.15
3.2.11
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Publication date
2003
2003
2003
2003
2003
2003
2003
2003
2003
2003
2003
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2001

Title and link
Field Trials for Minelifta, Bosnia. June 2003 to September 2003. Available at: http://www.itep.ws/pdf/Minelifta2003.pdf
HUMUS DSS Test and Evaluation. Available at: http://www.itep.ws/pdf/SWEDEC_HUMUS2003_EN.pdf
Instrumented Prodder: Results from the Tests under Controlled Conditions. Available at:
http://www.itep.ws/pdf/smartprodderreport.pdf
Mechanically-Assisted Clearance Equipment Test and Evaluation Program, 2002 - Equipment Evaluation (Mine Hammer). Available at:
http://www.itep.ws/pdf/MineHammerReport.pdf
Mechanically-Assisted Clearance Equipment Test and Evaluation Program, 2002 - Equipment Evaluation (Mini-Flail XM2670-A3).
Available at: http://www.itep.ws/pdf/MiniFlailXM2670Report.pdf
Summary Report of Testing of the Propellant Torch System. Available at: http://www.itep.ws/pdf/PTS_Report.pdf
Summary report on the high-performance hand-held foamed nitromethane system. Available at:
http://www.itep.ws/pdf/NMX_report.pdf
Test Report of Improved Backhoe. Available at: http://www.itep.ws/pdf/ImprovedBackhoeReport.pdf
Trace Chemical Mine Detection Data Collection - Final Scientific And Technical Report. Available at:
http://www.itep.ws/pdf/MEDDS_1.pdf
Trials with Thermite Charges from Disarmco Ltd. Available at: http://www.itep.ws/pdf/swedishtest_report.pdf
Trials with Thermite Lances "Small and Large" from FOI Sweden. Available at: http://www.itep.ws/pdf/FOI_Rapport.pdf
Aardvark Mark IV Joint Services Flail Unit (MKIV): Capabilities Demonstration. Available at: http://www.itep.ws/pdf/aardvark.pdf
All-Purpose Remote Transport System (ARTS): Capabilities Demonstration. Available at: http://www.itep.ws/pdf/ARTS.pdf
Armtrac 100 Trial Report. Available at: http://www.itep.ws/pdf/Armtrac_Report.pdf
Final Report - Test and Evaluation of Machine for Removal of Anti-Personnel Mines MV-4. Available at:
http://www.itep.ws/pdf/GotaEngineerALL.pdf
Results of the Humanitarian Demining Sensors Field Test, November 2002. Available at:
http://www.itep.ws/pdf/EFGPR_FinalReport2.2.2.2.pdf
RHINO Earth Tiller Test Report, Area Reduction in Mixed Minefields. Available at: http://www.itep.ws/pdf/RhinoWanner.pdf
Summary Report MINEBREAKER. Available at: http://www.itep.ws/pdf/MineBreaker_EN.pdf
Summary Report MINEBREAKER 2. Available at: http://www.itep.ws/pdf/MineBreaker2_EN.pdf
The Elimination of Landmines by Aqueous Detection, Identification and Neutralization. A First Field Trial. Available at:
http://www.itep.ws/pdf/WaterjetEladin_FirstTrial.pdf
The Severe Duty Vegetation Shredder Technical Testing of Capability. Available at: http://www.itep.ws/pdf/VegetationSchredder.pdf
Tractor Accessorized Zerriest Series II (TAZ II): Capabilities Demonstration. Available at: http://www.itep.ws/pdf/TAZ.pdf
A Methodology for Evaluating Demining Personal Protective Equipment for Antipersonel Landmines. Available at:
http://www.itep.ws/pdf/PPEPaper.pdf

ITEP Project
3.2.16
2.2.2.5
4.2.1
3.2.3
3.2.3
6.2.2
6.2.3
3.2.4
2.3.2.3
6.2.7
6.2.7
3.2.4
3.2.4
3.2.1
3.2.2
2.2.2.2
3.2.12
3.2.10
3.2.10
6.2.8
3.2.4
3.2.4
5.1.1
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Publication date
2001
2001
2001
2001
2001
2001

Title and link
A Test Methodology for Assessing Demining Personal Protective Equipment (PPE). Available at:
http://www.itep.ws/pdf/MethodologyPPE_R.pdf
Nr. 1: Systematic Inventory of Test & Evaluation Activities, Capabilities & Needs in South Eastern Europe. Available at:
http://www.itep.ws/pdf/ITEPSystInv2001.pdf
Summary Report 910 MCV. Available at: http://www.itep.ws/pdf/910MCV_EN.pdf
Summary Report MINE GUZZLER. Available at: http://www.itep.ws/pdf/MineGuzzler_EN.pdf
Summary Report RHINO. Available at: http://www.itep.ws/pdf/Rhino_EN.pdf
Volume II-Final Report of the Lower Extremity Assessment Program (LEAP 99-2). Available at:
http://www.itep.ws/pdf/FinalReportLEAP99_2_full.pdf

ITEP Project
5.1.1
7.1.5
3.2.10
3.2.10
3.2.10
5.2.1

Articles and publications
Publication date
2010
2010
2010
2010
2009
2009
2009
2009
2009
2009
2009
2009

Title and link
ITEP Dual Sensor Test, September - October 2009, Trial Summary. Available at: http://www.itep.ws/pdf/DStrial2009FinalSummary.pdf
ITEP dual sensor test in Germany. Available at: http://www.itep.ws/pdf/Sibenik2010Takahashi_DSTrial.pdf
Soil characterisation and performance of demining sensors. Available at: http://www.itep.ws/pdf/Sibenik2010Takahashi_Soil.pdf
Predicting metal detector performance for landmine clearance: soil magnetic map of Angola. Available at:
http://www.springerlink.com/content/j3085315288m4726/
Blast Testing of Visors Used for Humanitarian Demining. Available at: http://maic.jmu.edu/journal/13.3/randd/fawcett/fawcett.htm
Classification of soil magnetic susceptibility and prediction of metal detector performance: case study of Angola. Available at:
http://www.itep.ws/pdf/Preetz_etal_SPIE2009.pdf
An Update on the ITEP Program and Activities. Available at: http://maic.jmu.edu/journal/12.2/rd/borry/borry.htm
Data Analysis and Performance Evaluation of Japanese Dual-sensor Systems Tested in Croatia. Available at:
http://maic.jmu.edu/journal/13.3/randd/takahashi_etal/takahashi_etal.htm
Easy access to publicly available information on humanitarian demining equipment. Available at:
http://www.itep.ws/pdf/EquipDatabase_TechNewsFeb2009.pdf
Mixing It Up: The Rotary Mine Comb. Available at: http://maic.jmu.edu/journal/12.2/rd/wanner/wanner.htm
Predicting Soil Influence on the Performance of Metal Detectors: Magnetic Properties of Tropical Soils. Available at:
http://maic.jmu.edu/journal/13.1/rd/igel/igel.htm
Small-scale variability of electromagnetic soil properties and their influence on landmine detection: How to measure, how to analyse, and
how to interpret? Available at: http://www.itep.ws/pdf/IgelPreetz_SPIE2009.pdf

ITEP Project
2.4.2.13
2.4.2.13
2.4.1.4
2.4.1.4
5.2.4
2.4.1.4
7.1.3
7.2.12
7.1.2
3.2.13
2.4.1.4
2.4.1.4
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Publication date
2009
2008
2008
2008
2008
2008
2007
2007
2007
2007
2007
2007
2007
2007
2007
2006
2006
2006
2006
2006

Title and link
Tropical Soils and Landmine Detection - An Approach for a Classification System. Available at:
http://soil.scijournals.org/cgi/reprint/72/1/151
ITEP Magnetic Clutter Reduction Efficiency Project Results from the Trials in Angola. Available at:
http://www.itep.ws/pdf/MagClutTNO_TechNewsMay2008.pdf
Testing the Effectiveness and Survivability of the Mini MineWolf. Available at:
http://maic.jmu.edu/journal/12.1/rd/sponfelder/sponfelder.htm
Landmine detectors thwarted by soil. Available at: http://www.itep.ws/pdf/GEOTIMESjune2008.pdf
The HALO Trust and HSTAMIDS. Available at: http://maic.jmu.edu/journal/12.1/rd/cresci/cresci.htm
The Small-Scale Variability of Electrical Soil Properties − Influence on GPR Measurements. Available at: http://www.liaghannover.de/fileadmin/produkte/20080702111112.pdf
Development of Region Processing Algorithm for HSTAMIDS: Status and Field Test Results. Available at:
http://www.itep.ws/pdf/HSTAMIDS_RPA_SPIE2007.pdf
Explosive Harvesting Program. Available at: http://maic.jmu.edu/journal/10.2/r&d/hess/hess.htm
In-country trial of the Bozena-4 and MV-4 mini-flails. Available at: http://www.itep.ws/pdf/NairobiTrialArticle.pdf
ITEP Magnetic Clutter Reduction Project - First Results from Cambodia. Available at:
http://www.itep.ws/pdf/TechnologyNewsletterFeb2007Mag.pdf
ITEP Test and Evaluation of Humanitarian Demining Equipment, 2007. Available at:
http://www.itep.ws/pdf/ITEP2007ActivitiesTechnologyNewsletterJune2007.pdf
Machine Demonstration Analysis and Preliminary Results. Available at: http://www.itep.ws/pdf/MachineDemoSibenik2007_Coley.pdf
Results of STEMD Trials (Annex of Metal Detectors and PPE Catalogue 2007). Available at:
http://www.itep.ws/pdf/GICHD_MDCatalogue2007AnnexSTEMD.pdf
Soil Measurements and Modelling. Available at: http://www.itep.ws/pdf/SoilMeasurementsAndModelling.pdf
ITEP Test and Evaluation of Humanitarian Demining Equipment - Update on activities. Available at:
http://www.gichd.org/fileadmin/pdf/technology/technology_newsletter/Technology-newsletter-No5-Feb07.pdf
ITEP Test and Evaluation of Humanitarian Demining Equipment, 2006. Available at:
http://maic.jmu.edu/journal/10.2/r&d/borry/borry.htm
Characterizing mine detector performance over difficult soils. Available at: http://www.itep.ws/pdf/SoilBailey_SPIE2006.pdf
Comparing two methods to solve the layered sphere problem, application to electromagnetic induction sensors. Available at:
http://www.itep.ws/pdf/DruytsEucap2006.pdf
Effect of the soil on the metal detector signature of a buried mine. Available at:
http://www.itep.ws/pdf/SoilEffectMultipolesSPIE2006.pdf
Electromagnetic soil properties variability in a mine-field trial site in Cambodia and its effect on the detection of mine-like targets with a

ITEP Project
2.4.1.4
2.5.2.7
3.2.44
2.4.1.4
2.4.2.11
2.4.1.4
2.4.2.1
6.2.11
3.2.41
2.5.2.7
7.1.3
7.2.11
2.1.2.3
2.4.1.2
7.1.3
7.1.3
2.1.1.4
2.1.1.5
2.1.1.5
2.4.2.4

ITEP Final Report, ITEP 2000 – 2010, Page 89/94
Annex 4

International Test and Evaluation Program
for Humanitarian Demining

Publication date
2006
2006
2006
2006
2006
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2006
2006
2006
2006
2006
2006
2006
2005
2005
2005
2005
2005
2005
2005

Title and link
dual-sensor system. Available at: http://www.itep.ws/pdf/RanadaSPIE06.pdf
Electromagnetic soil properties variability in a mine-field trial site in Cambodia. Available at:
http://www.itep.ws/pdf/GorritiSPIE06.pdf
Ground penetrating radar field evaluation in Angola. Available at: http://www.itep.ws/pdf/MineStalkerAngolaSPIE2006.pdf
Handheld Standoff Mine Detection System (HSTAMIDS) field evaluation in Namibia. Available at:
http://www.itep.ws/pdf/HSTAMIDSNamibiaSPIE2006.pdf
HSTAMIDS operational with deminers in Cambodia, Afghanistan, and Thailand. Available at:
http://www.itep.ws/pdf/TechnologyNewsletterJune2006_HSTAMIDS.pdf
CEN Workshop Agreements for test and evaluation of humanitarian demining equipment, 2006. Available at:
http://www.gichd.org/fileadmin/pdf/technology/technology_newsletter/Technology_newsletter_No4_June06.pdf
Improving electromagnetic induction detector technology in humanitarian demining. Available at:
http://www.itep.ws/pdf/SoilBailey_IAGA2006.pdf
MINEHOUND TM Detector System. Available at: http://www.itep.ws/pdf/TechnologyNewsletterJune2006_MINEHOUND.pdf
Reliability Tests for Demining. Available at: http://www.itep.ws/pdf/BamSibenik2006.pdf
Spectral representation, a core aspect of modelling the response characteristics of time-domain EMI mine detectors. Available at:
http://www.itep.ws/pdf/SoilWest_SPIE2006.pdf
Systematic Test & Evaluation of Metal Detectors: Interim Report Field Trials Mozambique. Available at:
http://maic.jmu.edu/journal/10.1/notes/guelle/guelle.htm
Trial Design for Testing and Evaluation of Metal Detectors Used in Humanitarian Landmine Clearance. Available at:
http://www.itep.ws/pdf/ECNDTGaal2006.pdf
Overview of the International Test and Evaluation Program (ITEP) for Humanitarian Demining. Available at: http://sciencelinks.jp/jeast/article/200614/000020061406A0489249.php
Wirelessly Operated Reproduction Mine (WORM). Available at: http://www.itep.ws/pdf/WORMBrochure_LowResolution.pdf
An instrument for measuring complex magnetic susceptibility of soils. Available at: http://www.itep.ws/pdf/SoilWest_SPIE2005.pdf
Emerging Standards for Testing of Multisensor Mine Detectors. Available at: http://www.itep.ws/pdf/SPIE2005_Dibsdall.pdf
Field Notes - Angola – Xangongo. Available at: http://www.itep.ws/pdf/NIITEK_Angola_Field_Notes.pdf
GIS tools for humanitarian demining. Available at: http://www.itep.ws/pdf/PARADIS_ISCRAM2005.pdf
Handheld Standoff Mine Detection System (HSTAMIDS) Field Evaluation in Thailand. Available at:
http://www.itep.ws/pdf/HSTAMIDSSPIE_5794_146.pdf
Mobile Robotic Systems Facing the Humanitarian Demining Problem State of the Art, December 2005. Available at:
http://www.itep.ws/pdf/RoboticsITEP3.1.4.pdf
ITEP collaborative test and evaluation of humanitarian demining equipment, 2005. Available at:
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2004
2004
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2003
2003
2003
2003
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Title and link
http://www.gichd.org/fileadmin/pdf/technology/technology_newsletter/Technology_newsletter_No2_April05.pdf
Soil reference distance. Available at: http://www.itep.ws/pdf/GRH_Gregorovic.pdf
Systematic Test and Evaluation of Metal Detectors: The EC STEMD Project. Available at:
http://www.maic.jmu.edu/journal/9.1/RD/guelle/guelle.htm
Test and evaluation protocols for GPR-based mine-detection systems: a proposal. Available at:
http://www.itep.ws/pdf/SPIE2005_Rheberghen.pdf
A Preliminary Investigation of the Effects of Soil Electromagnetic Properties on Metal Detectors. Available at:
http://www.itep.ws/pdf/spie04_soil_paper.pdf
Evaluating the EOD IS-SURVEY Tool: Objectives, methods and Preliminary Results. Available at:
http://www.gichd.org/fileadmin/pdf/IMSMA/summer_workshop/Egbert_et_al.pdf
Handheld Test: Field Example. Available at: http://www.gichd.org/fileadmin/pdf/IMSMA/summer_workshop/Arias.pdf
Identifying and Obtaining Soil for Metal-Detector Testing. Available at:
http://www.itep.ws/pdf/Technical_Note_I.04.117_JRC_Bloodworth.pdf
ITEP Test Trials for Detection Reliability Assessment of Metal Detectors. Available at:
http://www.maic.jmu.edu/journal/8.2/rd/mueller.htm
ITEP/JMU Database of International Experiences in support of the Test and Evaluation Community (DIETEC). Available at:
http://maic.jmu.edu/journal/8.1/notes/borry/borry.htm
Landmine Detection and Discrimination Using High-Pressure Waterjets. Available at:
http://downloads.hindawi.com/journals/asp/2004/834943.pdf
Minutes of the Mechanically-assisted Clearance Equipment Workshop on Test and Evaluation Standards, DRDC-Suffield, May 2002.
Available at: http://www.itep.ws/pdf/Minutes_MACEWorkshop2002.pdf
Optimizing detector trials for humanitarian demining. Available at: http://www.itep.ws/pdf/spie04_statistics.pdf
Test and Evaluation, Polarisation. Available at: http://www.itep.ws/pdf/IR_Polarization_SE_report.pdf
CISR Minefield Marking Kit Project, Preliminary report on the Minefield Marking User Focus Group meeting, 24-25 June 2003, Pretoria,
South Africa. Available at http://www.itep.ws/pdf/Minefield_MarkingKitProject_report3_.pdf
Development Tests for Measuring the Detection Capabilities of Metal-Detectors. Available at:
http://www.itep.ws/pdf/Technical_Note_JRC_Bloodworth.pdf
Ground Penetrating Radar for land-mine detection, Test and Evaluation draft proposal. Available at:
http://www.itep.ws/pdf/gpr2002.pdf
In-Situ Landmine Neutralization by Chemical versus Thermal Initiation, Deminer Preferences. Available at:
http://www.itep.ws/pdf/In_Situ_Patel2.pdf
Instrumented Prodder: Preliminary Results of the Technology Demonstrator Evaluation. Available at:
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Title and link
http://www.itep.ws/pdf/Eudem2Scot2003-paper189.pdf Instrumented Prodder: Preliminary Results of the Technology Demonstrator
Evaluation
The ITEP Work Plan. Available at: http://maic.jmu.edu/journal/7.2/notes/garotta/garotta.htm
The International Test and Evaluation Program. Available at: http://maic.jmu.edu/journal/7.1/notes/itep/itep.htm
MINETECT. Available at: http://www.itep.ws/pdf/minetect_3.pdf
MINETECT. Available at: http://www.itep.ws/pdf/Minetect_eudem2003.pdf
Portable Humanitarian Mine Detector 2003 US Trials. Available at: http://www.itep.ws/pdf/PHMD_2003_US_trialsreport.pdf
Proceedings of the Discussion Day on Soil Electromagnetic Characteristics and Metal Detector Performance. Available at:
http://www.itep.ws/pdf/proceedings.pdf
Proposals for Performance Demonstration and Modular Reliability: Assessment for Humanitarian Demining. Available at:
http://www.itep.ws/pdf/Mueller_Eudem2003_1.pdf
Quantifying the Detection Capability of Metal Detectors using Metal Spheres. Available at:
http://www.itep.ws/pdf/EudemScot_144.pdf
Second Workshop on Test and Evaluation of Ground Penetrating Radar for Humanitarian Demining. Available at:
http://www.itep.ws/pdf/GPR2ndWS_Proceedings2003.pdf
Soil Characterisation for Evaluation of Metal Detector Performance. Available at: http://www.itep.ws/pdf/EudemScot154.pdf
Soil Information Requirements for Humanitarian Demining: The Case for a Soil Properties Database. Available at:
http://www.itep.ws/pdf/spie03_db_paper.pdf
Standardised Test and Evaluation of Metal Detectors. Available at: http://www.itep.ws/pdf/EudemScot_145.pdf
Can Currently Developed Deflagration Systems Neutralise Hard Case Mines? Available at:
http://www.itep.ws/pdf/DeflagrationPatel.pdf
Critical Tools for the Test and Evaluation of Mechanically-assisted Clearance Equipment. Available at: http://www.suffield.drdcrddc.gc.ca/reports/English//DRDC_Suffield_SP_2002-165.pdf
Humanitarian Demining Flare against Cluster Munition and Hard Cased Landmines. Available at:
http://www.itep.ws/pdf/FlarePatel.pdf
In-situ Landmine Neutralisation using Chemicals to Initiate Low Order burning of Main Charge. Available at:
http://www.itep.ws/pdf/In_Situ_Patel.pdf
Performance Characterization of LEXFOAM from Hand-Held System. Available at: http://www.itep.ws/pdf/LexfoamPatel.pdf
Portable Humanitarian Mine Detector (PHMD) Project. Available at: http://www.itep.ws/pdf/phmd_iteptests.pdf
Quantifying Metal-Detector Sensitivity with Metal Spheres. Available at: http://www.itep.ws/pdf/MD_MetalSpheres.pdf
Tools for demining equipment evaluation and deminer training. Available at: http://www.itep.ws/pdf/Surrogate.pdf
DFID Mine Action Policy for the Test and Evaluation of Mine Action Equipment. Available at:
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http://www.itep.ws/pdf/DFID_T&E_MCE.pdf
Effectiveness of Personal Protective Equipment (PPE) for Use in Demining AP Landmines. Available at: http://www.suffield.drdcrddc.gc.ca/reports/English/PPEPaper2e1.pdf
Preparing the Joint Multi-sensor Mine-signatures Project Database for Data Fusion. Available at:
http://www.itep.ws/pdf/Igarss2001_color.pdf
Development of a Procedure for Evaluating Demining Protective Equipment. Available at:
http://maic.jmu.edu/journal/4.2/Focus/Bass/bass.htm
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Annex 5: ITEP Work Plan 2000 -2010, electronic version
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