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Impact of SPS funding
• Kick-off meeting at the University of Florence (IT).

• Meeting to collect Donbass soils data (UA).
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Project Outline
a) Identify the geological and electromagnetic characteristics of 

typical soils found in the in the conflict zone of Donetsk and 
Luhansk (“Donbass”) in Ukraine

b) Design and build a high spatial resolution scanner for subsurface 
object detection and classification

c) Compare the performances of the new scanner with existing 
technologies for the detection of landmines and Improvised 
Explosive Device (IED)

d) Develop classification algorithms of the targets in order to 
enhance the reliability

Security Links & Relevance
Landmines and IEDs are still a major problem for civilians in many post conflict 
countries and in areas of new conflict. Irregular armies often produce these 
explosive devices without design standards using low cost methods.
People are killed or dismembered every day by stepping on landmines – often in 
peaceful but post-conflict countries. In these countries, the majority (79%) of 
casualties are civilians and almost half (46%) are children. 

The latest trouble spot, the southeastern Ukraine Donbass region (see map 
below), escalated into war in April, 2014. As of January 2016, Mine Action Review 
stated that “Ukraine is contaminated with anti-personnel mines and cluster 
munition remnants”, which have killed over 3000 persons, including 49 children. 
Below are images of mines being used in the war zone:

Figure 1. Soils map of a representative portion of the front line 
(red) of the Donbass conflict (as of January, 2016). 
Chernozemic soils in shades of brown.

None of these mines should present difficulties for simple detection – particularly 
with a metal detector that responds to various springs, rods and other hardware –
in addition to the casing (if metal).  However, discrimination of these mines from 
metallic clutter will require plan-view imaging, using impulse or holographic radars.

Activities of the first six months
a) Characterization of the specific soils in Donbass region in order to 

understand the physical property contrasts between mine casings 
and the soils in which they may be buried, as well as the 
propagation characteristics of radar signals in these soils. The 
Ukraine National Scientific Center compiled selected physico-
chemical data for soils extending 25 km to either side of the front-
line of the conflict as of January 2016 (see Figure 1).

Preliminary tests with holographic and 
impulse radars with frequencies 
centered near 2GHz (see Figure 2). 

Figure 2. Estimated propagation characteristics of 2GHz radar based on direct testing of 
chernozemic soil (by others).
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b) Selection of landmines common in the Donbass region.

c) Preliminary experiments with an impulse GPR in the Ukraine test 
bed in order to test the image reconstruction algorithm.

d) Holographic antenna head and electronic board realization.

PMN and PMN-4 
landmine simulants

Particular of the antenna case and 
electronic board with a preliminary
integration in a robotic system

Experimental set-up with a 
GPR in the Ukraine test bed

PMN (left) and PMN-4 (right) AP blast mines TM-62M (left) and TM-62P3 (right) AT blast mines Donbass region of Ukraine

Kick-off meeting at the University of Florence (IT) on 19th October 2015.

Meetings between the Franklin & Marshall College team and Usikov Institute team on January 2016.
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