MinesEye by Postup

UAS solution for demining prioritization
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S0% > 25% of Ukrainian territory

poses threat of landmine
and unexploded ordnance contamination
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ine Action related incidents density is visualized
R L , , = using Armed Conflict Location & Event Data Project
/ (ACLED) incident dataset filtered by event subtypes
related to MA. Period: 24th of Feb - 30th of June 2022,
www.acleddata.com

Areas affected by military invasion are visualized
based on the summarized data from the Institute for

the Study of War (ISW) from 1st of June 2022.
Wik oo 7 Administrative boundaries - Ministry for Communities
Sevastopol and Territories Development of Ukraine

Map date: July 12th, 2022
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Results

Sensor Fusion helps to address
the problem in two dimensions:

WNSElImethod
enhanced by Al
captures landmines
on the ground

L ’ - - .‘ e
é* MON-50
v

»
0ZM. 72 ‘

oI 72

MON-9) , 1

.
’.o-
. " - b :
S .' NG
: :
PN .‘ ;
§ _ oL B

™ 62M . D

™-62™ |

@9

detects hidden
objects




Current detection techniques per ERW type

ERW category

Anti-personnel fragmentation mines
Metal anti-tank mines

Mortar mines

Artillery shells

Missiles, MLRS, other rockets

Aerial bombs

Cluster munitions

Hand explosives
Anti-personnel pressure mines
Fuses

Plastic anti-tank mines

Images from CAT UXO

Short
APF
ATM
MM
ART.
ROC
ABO
CLM

HEX
APP
FUS

ATP

Detection tech.
Magnetic
Magnetic
Magnetic
Magnetic
Magnetic
Magnetic

Depending on the UXO 9H235

Optical methods only
Optical methods only

Optical methods only

Optical methods only

Examples
MON, OZM-72
TM-62M, PTM-3
82mm, 120mm
>50mm

122mm Grad
FAB

F1 grenade, RGN
PMN, PFM
B-23, MUV

TM-62P3
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We spent the last 2.5 years on R&D

Now it’s a time for implementation!



Implementation of Mineskye with SESU

Milestones:

Buan o6crexens

1. Deliver multi sensor UAS to the State Emergency
Service of Ukraine (SESU) according to the
specification

MarHiTomeTp
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2. Provide training to SESU personnel on UAS
operation

RGB kamepa

3. Scan at least 400 hectares of potentially
contaminated areas in the process of non-technical

survey during 5 operational months




Milestone 1: Build of UAS — completed \/

What’'s been done:

1. Data logger improvement to v1.3 and assembly. The
device consists of more than 100 different
components and was made to operate in difficult
conditions (IP54 protection).

2. MinesEye Extender assembly. The new version can
be assembled in 3 minutes, has standardized
components and dedicated casing

3. Software preparation. Currently, the data from all
sensors is streamed in real time; it’s possible to
start/stop recording during the flight. We released
software for mag data visualization and visual data




Milestone 2: Train SESU staff to operate UAS \/

What’'s been done:

1. Training materials prepared and translated to
Ukrainian. 5 different handouts, including:

orthophoto, operating DJI Agras T30 drone,

operating MinesEye payload, and data processing

2. Training conducted for SESU at the dedicated
training facility near Kharkiv

3. Executed flights by SESU staff to collect the data and
processed this data during the training




I\/Iilest_one 3 —scan 400 ha to validate promising use cases

Confirmation of area contamination

Outlining the boundaries of minefields

Reconnaissance before mechanized demining

Search for UXO at larger depths (0.5 - 3 m)

Underwater survey (up to 7 m deep)




I\/Iilest_one 3 — what’s been done since Februarx

* Visual inspection performed on 133 hectares; collected 300
GB of visual imagery data

* MinesEye multisensory survey conducted on 60 hectares

* |dentified almost 500 magnetic anomalies that could be
classified as potential target objects

 Detected 3 mine belts - confirmed by visual
Inspection

e [ost2small drones...




I\/Iilest_one 3 — first insights

* Remote inspection systems are very useful to survey
former defense lines...

e ..therefore task prioritization is crucial

 Working with technical inspection teams speeds up
validation

* Real productivity in the field could be more important
than advancement of sensors

PTM-1/3 d '

' * Humanitarian demining in active war zones

is tough
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How it might work in future — example

Current process Envisioned process
Clearance cost
CHA(mech) = 300,000
CHA (man) = 1,600,000
Suspected SHA = 315.000 o )
P $/ha (mech) 2,788 90% Non
hazardous area $/ha (man) 4,788 hazardous area
(SHA) = non- Confirmed after UAS survey
arable land hazardous area 286 ha
150 ha (CHA) based on
non- technical
\ CHA was
survey
160 ha narrowed down:
Future clearance cost 160 ha = 24 ha
UAS survey = 46,500
Non-hazardous area (NHA) — CHA (mech) = 168,000 Non-hazardous area (NHA) —
arable land g:i ';ma”:' - ‘HD'D“E arable land
90 ha Rolling 28,600 90 ha
$/ha (mech) 608 h-
Challenges: $/ha (man) 788 Approach:

- Non-technical survey is currently done only with visual method - UAS survey and precise mapping (150 $/ha)

- Very low granularity of surveys - Unmanned roller used to confirm NHA areas (100 S/ha)

- Results in creating grey zones (SHAs) that aren’t cancelled in practice - Confirmed minefields cleared mechanically or manually (5000-10000

and not processed by farmers S/ha)
Thanks to prioritization, cost of demining is reduced 5x — to 600-800 $/ha



Example results
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Experiment in October — 93% detection rate

N Rate |Comment

Total placed 20

Total w/o 3D-printed |14

Magnetic detection |11 79% % w/o 3D printed mines

RGB recorded 20 100% |of all placed

Al detected/ 12 120% |of targets Al was trained

identified for (found also other
targets)

Automated detection |18 90% |of total

(Al + Mag)

Automated detection |13 93% | of all placed excluding 3D-

(w/o 3D-printed) printed mines




Humanitarian demining - Real world - HALO Trust (February 2024)
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£ Direct Debris 349325/ Mine AP > Russia - USSR > High Explosive > Mia 4ac npoeeaeHHA BigaaneHoro 36opy iHpopmalii 3a gonomoro: BINJIA, Byno 3HaMAEHO KiNOK 31 WTaTHOro KOMNNEKTY
S & o 5510766 Bounding Frag » OZM-72 NPOTUNIXOTHOI OCKONKOBOT BACTPUBYIOUOT MiHW KDYTrOBOro ypaxesHa O3M-72.
- ﬁ : n UTM zone 37
—
=g 2
T g m Direct Other - Direct 349238/ Mine AP > Russia - USSR > High Explosive > Mia 4ac npoeegeHHs eiananeHoro 36opy iHdopmaui 33 gonomoros BMNJIA, 6yne 3HaRAEHO IMOBIDHE MICLE CNPELIEAHHA
5 b - 1< - - - - - - -—
i 5510693 Bounding Frag > OZM-72 NPOTUNIXOTHOT OCKONKOBOT BUCTPUBYIOHUOT MiHW KDYrOBOro ypaxeHHa O3M-72.
UTM zone 37N
4 R N PR " & . por < 4o . 5 y - P = u . : o 4
# Direct Debris 348221/ Mine AP > Russia - USSR > High Explosive > Mia Yac nposeaeHHs BigaaneHoro 36opy iHpopmaLlii 33 gonomorox BIMJTA, 6yno 3HaMAeHO KiNOK 3 A3aTUMKOM Uini y BUrNRgi
iyt i
0 & e o 5510680 Bounding Frag > OZM-72 APOTY, 3i WTATHOMO KOMMAEKTY NPOTUNIXOTHOI OCKONKOBOI BUCTPMOYIOUOI MIHM KPYrOoBOro ypaxeHHs O3M-72,
B £ = i
i h ‘ 2 —
H Uh E Direct Debris 348221/ Mine AP > Russia - USSR > High Explosive > Mig 4ac nposegeHHs eigaaneHoro 36opy iHpopmaUil 33 gonoMoro: BIMJ1A, Byno 3HaNAEHO KINOK 31 WTATHOMO KOMNASKTY
_Br 5510664 Bounding Frag » OZM-72 NPOTUNIXOTHOI OCKONKOBOI BUCTPUBYKOUOT MIHM KDYTOBOro ypaxeHHa O3M-72.
| 778150 778200 778230 778300 UTM zome 37
8 Direct Debris 349215/ Mine AP > Russia - USSR > High Explosive > Mia yac nposeaeHHs eigaaneHoro 26opy iHdopmaLi 33 gcnomMoro= BMJIA, Bync 3HaNASHO KINOK 31 LUTATHOINO KOMNNEKTY
5510660 Bounding Frag » OZM-72 NPOTUMIXOTHOT OCKONKOBOI BACTPUOYOHOT MiHW KDYTOBOTO ypaxeHHA O3M-72,
UTM zone 37N

* Postup team found 3 TM-62P3 (plastic), 10 OZM-72 antipersonnel landmines and two unexploded MLRS dug into the ground
« MLRS and most of OZM-72 weren’t detected during Non-technical survey that was conducted beforehand ;‘_rﬁsmp




Humanitarian demining - Real world 2 (April 2024)

R T o
Details:

Inputs:

Combination of experimental UXO/ERW search with
quality control after clearance

Profile length: 750 m

Survey area: 8.5 hectares

Instrument height: 1.3 m

Magnetic:
27 targets detected

4 objects were extracted within 1 hour
System noise was confirmed @2 nT

Visual:

Several suspicious objects were found on contaminated
area
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Contact: vlad.kozak@postup.com.pl

- Thank you!

About the project

+48 518 263 938
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