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PMA-1 Mechanical Reproduction Mine (Left)
Next to a Real PMA-1 APM (Right) 

Available APM Surrogates

TOOLS FOR DE-MINING EQUIPMENT
EVALUATION AND DE-MINER TRAINING

BACKGROUND

Amtech Aeronautical Limited has developed a variety
of tools for evaluating the effectiveness of mine
clearance equipment and techniques and for the
training of de-miners.  These tools are designed to
demanding military and humanitarian de-mining
requirements and provide realism, low cost and
safety in one package.

PRODUCT OVERVIEW

This family of products has the following key
elements:

! Mechanical Reproduction Mine (MRM) System –
Developed to the requirements of the Canadian Centre
for Mine Action Technologies (CCMAT) and proven in
the f ield, the MRM’s have been designed and
extensively tested for realism in mechanical clearance
operations.

! Reader/Identification Unit (RIU) – Part of the MRM
System, the RIU is a portable device that remotely
interrogates the MRM and determines whether it has
been triggered.  The device functions with the buried
surrogate mines and logs the results for off-line
assessment.

! Real-Time Training Mine System (RTMS)  – The
RTMS maintains the high degree of fidelity of the fusing
characteristics of the MRM’s while providing instant
(real-time) annunciation of a mine triggering event.

! Standardized Charge Containers – Amtech offers a
number of charge containers in standard sizes that are typical of a range of anti-personnel and anti-tank mines.
These containers are suitable for use in explosive physics field experiments or for detection target applications.
The contents of these containers may be tailored in order to enhance signature as appropriate for a variety of
detection techniques and equipment (IR/thermal, sniffer, ground penetrating radar or magnetic anomaly).  The
larger containers are well-suited to the development of anti-tank mine surrogates.

! Low Metal Scanner (LMS) – Amtech has developed two models of a precision low-metal-content x-y traverse
that are intended for the testing of mine detection equipment sensitive to disturbances caused by metal
components (e.g. hand-held magnetic detectors and GPR units).
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PMA-2 Mechanical Reproduction Mine 

Reader / Identification Unit

SURROGATE MINE DESCRIPTION

The Mechanical Reproduction Mine surrogates are available in
several models that represent a number of anti-personnel mine
types including the PMA-1, PMA-2, PMA-3, PMN, and Type
72A mines.  Amtech will also engineer other types of
anti-personnel as well as anti-tank surrogates to customer
requirements (custom orders are subject to a non-recurring
engineering fee).

Physically similar in terms of shape, size and weight to the real
mines, the surrogates faithfully simulate the fusing principles
and trigger force characteristics and conditions under which
real mines will activate.  In this way, the surrogates behave
realistically when exposed to a variety of de-mining equipment
and technologies.  This similarity has been established by
extensive testing under carefully controlled conditions and
through comparison with the measured fusing characteristics
of real mines.

The surrogates are designed to be buried for lengthy periods of time under a broad range of environmental conditions.
Each surrogate type is uniquely identified and can be remotely interrogated under a variety of burial depth and soil
conditions.  The interrogation permits verification of the functional state (active or tripped) of the surrogate and its
location.  The surrogate does not require any electrical power source which ensures its long in-ground and shelf life.

READER/IDENTIFICATION MODULE

A key part of our family of de-mining equipment evaluation
and de-miner training tools is a hand-held reader that can be
used to log the location of the surrogate mines and verify
their functional state.  The same reader can be used to
collect data on a surrogate mine field after a clearance
operation thereby determining which surrogates have been
triggered.

The data collected can subsequently be downloaded to a
computer for post-test processing and display.  In this way,
the performance of de-mining equipment and methods can
be statistically evaluated, quantified and objectively
compared.

HIGH VOLUME TOOLING

Extensive effort has been directed towards the design of tooling for the
surrogate components.  In this way, higher volume, lower cost production
of each of the surrogate types is possible permitting the cost-effective set-
up of large surrogate mine fields.  This cost efficiency has made field testing
possible involving large surrogate mine fields containing several hundred
or more mines.  Multiple (repeat) tests are also possible at reasonable cost.
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Surrogate Mine Field Concept

PMN Surrogate Mine With Real-Time
Trigger State Transmitter

REAL-TIME TRAINING MINE SYSTEM (RTMS)

The RTMS maintains the high degree of fidelity of the fusing
characteristics of the MRM’s while providing instant (real-time)
annunciation of the moment when a surrogate mine is triggered.  This real-
time capability makes this system an ideal training system.

Key features of the RTMS are as follows:

! De-Miner Training Kit – The RTMS is offered in a standard training
kit consisting of 10 to 20 surrogate mines each equipped with a
miniature digital transmitter and one or two battery-operated remote
Annunciator Units.

! Surrogate Mine Identification – Standard training mine identification
consists of one ID for each training kit corresponding to a surrogate
mine field training lane; optional individual mine-by-mine identification
is available.

! Remote Annunciator Module Options – The Annunciator Module has a number of annunciation configuration
options including auditory (buzzer, chime or other), tactile (vibration), or visual (light, flash).  As well, the module
may be configured with one or more optional relay closures that are available to trigger user-provided annunciation
devices or logging systems.

! Onboard (Transmitter [Tx]) Battery Life – Minimum one year shelf life (user/field-replaceable lithium miniature
battery).

! Flexible Location of Annunciator Module (Receiver [Rx]) – The performance of the Annunciator Module makes
it flexible to the user’s training requirements and scenarios.  It may be located with the trainee, the instructor or
at some other remote location (also, multiple units may also be used).  Reliable performance is achieved with
Rx/Tx separation distances up to 100 feet (30 metres) with an appropriately configured receiver.

! Data Logging – The standard Annunciator Module is configured for annunciation only with no data logging
capability.  Optional system configurations are available that record triggering events digitally for downloading and
processing.  Although the RTMS was initially conceived as a de-miner training tool, the logging and other result-
tracking capabilities with this option also make it useful in de-mining equipment evaluation applications.

APPLICATIONS

The Mechanical Reproduction Mine System and
associated products can be used in a number of distinct
ways, including the following:

! Surrogate mine fields for equipment and technology
evaluation/development purposes.

! Development of more optimal techniques for the use
of clearance equipment.

! Training of de-miners in the effective and safe use of
clearance and detection equipment.
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LMS Undergoing Test at the
Amtech System Integration Facility

Surrogate APM’s After a Mechanical
De-Mining Equipment Clearance Test

Equipment evaluators must consider several factors such as system mobility, power and performance against a variety
of buried anti-personnel land mines.  To obtain statistically significant results, it is necessary to use a sufficient number
(several hundreds) of mines.  The use of that many real mines creates significant logistical and safety challenges.  The
Mechanical Reproduction Mines address these concerns while preserving a high degree of fidelity in terms of land
mine mechanical and physical characteristics.  They are a high fidelity, unique, inexpensive and safe training and
equipment evaluation solution.

LOW-METAL SCANNER (LMS)

The LMS has been engineered as a unique, non-metallic traverse
suitable for applications requiring precise, reproducible positioning of
sensors (such as hand-held mine detectors) during development and
evaluation.  Leading features of the system include the following:

! The device can be operated manually or with a remote electric
motor.  The non-metallic construction ensures operation with
negligible electro-magnetic noise or anomalies.

! Vertical height is adjustable.  Position in the x-y plane is accurately
monitored utilizing precision encoders.

! The LMS disassembles into two or three smaller cases for
convenient shipping.

! A second, more advanced configuration has been recently developed that is capable of handling larger payloads
(such as Ground Penetrating Radar heads and integrated multi-sensor detectors) and traversing a larger area.

CONTACT INFORMATION

For additional information on Amtech’s de-mining
equipment and de-miner training tools, contact –

Alex B. Markov, P. Eng.
Director of Engineering
Telephone: (403) 529-2350
E-mail: alex.markov@amtech-group.com
Website: www.amtech-group.com

Courier/Street Address:
Amtech Aeronautical Limited
678 Prospect Drive S.W.
Medicine Hat, Alberta  T1A 4C1
Canada

Mailing Address:
Amtech Aeronautical Limited
P.O. Box 1404
Medicine Hat, Alberta  T1A 7N3
Canada


