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Massive use of heavy weaponry across Ukraine

~ Using 110,000 shells per Zonuo. s

month =g
B - Asking for 250,000 shells :

per month

~ Estimated 5,000,000 shells
fired
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- : ; July, 2022
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- Failure Rates? - So far unknown.
- Current front lines cover over 1,000 km

-No information about fields which have not
been surveyed
-no information about PRIORITY of NTS

-no information about NON-hazardous fields
in hazard area

The Results: UXO




Training A Crater Detection Model, with 2014 Imagery
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Detection and mapping of artillery

craters with very high spatial resolution
satellite imagery and deep learning
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What can we build from individual detections?

Crater Detection in Planet Skysat Imagery
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- 2.5 Million artillery and rocket impacts
mapped across the 2022-2023 front-lines

- 33,000 km? mapped from Mikolaiv to Kharkiv

- Impact areas indicate presence of unexploded
bombs

- Very high resolution satellites allow us to
record likely areas of unexploded bombs
accurately and quickly

- Locations key for clearing hazardous areas
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Benuka HoBocinka In the 250 kn’l2
_(Velyka Novosilka) Surroun dm g the
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A total of
70,393 craters were
detected

“— e */*J | s
;

¥

y ' s . 25?1ea1:ly

: g contiguous grid
cells with > 600
1mpacts per kmZ G

Beavika Hosocinka
(Velyka Novosilka)
A P

Vi f@taﬂ‘numbef of:.
Cra't.e’rs in those

4" ‘fgfld squares

Map Scale: 1/100000 &%



Footage Date: ~3 /23 /2023
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Base Imagery: Google Earth
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Operationalization

Creating prioritization of Non-Technical-
Surveys

Hazard scores

Simplification for operators

Monitoring agriculture can have outcomes that
you wouldn't initially think about
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What we Have Accomplished

-The first deep learning application for artillery and
rocket impact detection

-40,000 km? of front line areas have been mapped
-81,000 agricultural fields, covering 15,600 km?

-2.5 million craters have been identified, 1.21 million
of which are in agricultural fields

-Rapid and robust processing pipeline for large
amounts of image data

Next Steps

-Continued monitoring of front lines, increased
coverage

-Large scale validation of 2022 /2023 detections

-Exchange of demining information from demining
results

-Bring demining organizations new solutions for
early stage planning (NTS...)



