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TEST DEMINING MACHINES?

WHY BOTHER?
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• Performance claims – from the manufacturer
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• Performance verification…

– Independent, third party

– No vested interest
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WHY BOTHER?

• Performance verification…

– Standard conditions

City - ____ L/100km (mpg)
Highway - ____ L/100km (mpg)
Combined - ____ L/100km (mpg)

“Your actual mileage
may vary.”

(well, duh!)
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WHY BOTHER?

• Performance verification…

– Realistic conditions
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WHY BOTHER?
Glossy Brochures Test Drive!

Benchmark TestsRealistic Environments
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WHY BOTHER?

€300000+?
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WHY BOTHER?
Glossy Brochures Test Drive!

Benchmark Tests

CWA15044
Test and Evaluation of Demining Machines

Realistic Environments
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IS NOT

CWA15044
Test and Evaluation of Demining Machines

IS

CEN Workshop Agreement 15044

• Best practice
• Developed by users, 

manufacturers, scientists, 
donors

• Imperfect
• Focused a little too 

heavily on ground-
penetrating machines 
(flails & tillers)

• Official CEN, ISO, or 
other binding “Standard”

• Legally binding
• Complete or perfect
• “Machine Testing For 

Dummies©”
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CWA15044
Test and Evaluation of Demining Machines

CEN Workshop Agreement 15044

• Does not address all of the factors important 
in evaluating a machine…

• Purchase cost, operating cost, spare parts 
consumption, maintenance, training, personnel, 
reliability,…

• Does try to wrap meaningful numbers around 
the questions of how well a machine deals 
with mines, and how well it survives the 
impact of detonating mines.
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CEN Workshop Agreement 15044
Glossy Brochures Test Drive!

Benchmark Tests

CWA15044

Realistic Environments
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CEN Workshop Agreement 15044
Glossy Brochures Test Drive!

Benchmark Tests

CWA15044

Realistic Environments
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CEN Workshop Agreement 15044

• I have to get my machine to a test facility – they 
can’t benchmark test it just anywhere.

• It can take months to get a test, then the test can take  
weeks and then the reports can take months!

• What if my machine suddenly turns out to be a 
dog?

• They want to do what to it?

What’s not to like?
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CEN Workshop Agreement 15044

• Manufacturer

– 3rd party test data to validate your claims, designs 
(marketing, marketing, marketing!)

– Information to help product improvement

• User

– You know what the machine can do, both realistically, 
and best possible case.

• Buyer

– Objective benchmark information to aid selection

What is to like?
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CEN Workshop Agreement 15044
(The Details)

Pretest Conditions

• Paper study of what the manufacturer claims, 
what previous work has been done, other trial 
data, etc.  Generally supplied by 
manufacturer.

Pre-Test/Pre-Trial Assessment

• Non-exhaustive quick look at the machine.  
Form, fit, finish.  Operational demo.  Possibly 
a few performance indicators.

• Main purpose – avoid spending lots of time, 
money, resources on a machine that it not up 
to the task.
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• 3 soil types, 3 depths, 50 targets = 450 targets

• Soil types rigidly defined and prepared to specs
before each test.

– Sand, gravel, generic topsoil

• Targets defined to be small AP with small pressure
plate, and high trigger load

– All within realistic size & load specs for AP mines

– not a mimic of a specific mine.

– Tricky target - no point using a target so soft that any inferior machine can 
look good.

• Soil penetration measurements.

• Smooth, flat, homogeneous soil – no obstacles

• This is the best you can possibly get!

CEN Workshop Agreement 15044
(The Details)

Performance Test
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• Machine Survivability

– Mines under working tool
• routine hits - survivability

– Mines under other parts of the machine
• repairability

• Operator Survivability (non-remote control)

– Mines under the working tool ???

– Mines under the vehicle (who can claim 100% 
success by the tool in all conditions?)

– Expensive test.  Human life at stake.

CEN Workshop Agreement 15044
(The Details)

Survivability Test
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• Different for each user, national authority.

• Individually tailored –not standardized.

• Local threats (mines)

– Types, depths, conditions, …

• Local conditions

– soils, vegetation, terrain,…

• Possibly even useful for different location with different 
soil types.

CEN Workshop Agreement 15044
(The Details)

Acceptance Test
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CWA15044
Lessons Learned
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• Mine-Kill Data Presentation

• Standard Soil Conditions

• Mine Target Installation

• Fibreboard Installation

• Soil Penetration Data Presentation

Lessons Learned

Performance Test
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“There are lies, damned lies, and statistics.”

Benjamin Disraeli

“Definition of Statistics: The science
of producing unreliable facts

from reliable figures.”

Evan Esar

Lessons Learned
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Mine-Kill Data Presentation

• Three soil types, each rigidly defined and prepared to 
specs before each test.

• Three depths of burial.

• Fifty identical targets for each case (450 targets in total)

66%???2%98%98%

Totals 
(99/150)

Topsoil 
(1/50)

Gravel 
(49/50)

Sand 
(49/50)

• You cannotmeaningfully claim 423/450 = 94%
– Different soils, different depths – conditions are different so data 

cannot be combined and still maintain its integrity.

Lessons Learned
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Mine-Kill Data Presentation
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Totals 
(99/150)

Topsoil 
(1/50)

Gravel 
(49/50)
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(49/50)
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Mine-Kill Data Presentation

Purple Machine: 3/3 mines triggered (100%)

Blue Machine: 900/1000 mines triggered (90%)

Which one do you trust?

Why 50 mine targets?

Lessons Learned
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Mine-Kill Data Presentation

Lessons Learned
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Mine-Kill Data Presentation

Lessons Learned

90% � 90%
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Soil Conditions

Lessons Learned
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Soil Penetration

Lessons Learned
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Soil Penetration Data Presentation

����

?

����

Lessons Learned
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Soil Penetration Data Presentation

48%15cm

72%10 cm

96%5 cm

PEDepth

Lessons Learned
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Other
Mechanical Test

Stuff
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Vibrating Rollers

Defence R&D Canada    •    R & D pour la défense Canada

Do Flails Pound Mines?
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Do Flails Pound Mines?

Cap and plunger torn out
(not triggered)

Cap torn out
(not triggered)

New (not triggered)

Triggered
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NOPE!
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To Hammer Or Not To Hammer…

With
Hammers

Without
Hammers

Defence R&D Canada    •    R & D pour la défense Canada


