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By Monitoring Boat Traffic before/during/after 
Covid-19 with Sentinel-2 imagery.

Context: COVID-19 + UN decade on Ocean Science for Sustainable Development (2021 - 2030)

Proposal: Monitoring boat traffic in various European ports, fluvial and coastal cities to see how activity restarts, 
which levels it reaches, which ports are most affected, how activity is reorganized…

time

Activity in 
Venezia

?

Rationale: Covid-19 affects societies, economies and the 
environment worldwide, in particular by modifying transportation 
patterns and disrupting supply chains. Understanding and 
quantifying the transportation modal shift is key for economic 
intelligence. Indeed, measuring socio-economic indicators, such as 
boat traffic, at scale from space, could help identify most affected 
regions, reorganize national and international trade, reshape 
tomorrow’s businesses (e.g. food or mask production) and build a 
stronger, transparent and resilient Europe.
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https://www.oceandecade.org/


Boat traffic in Venezia
2020/01/01

lat, lon = (45.425, 12.335)
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Boat traffic in Venezia
2020/04/05

lat, lon = (45.425, 12.335)
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Boat traffic in Calais
2020/04/05 

lat, lon = (50.975, 1.83)
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Boat traffic in Rotterdam
2020/03/26

lat, lon = (51.955, 4.1)



Who cares?
Sustainable Development Goals.

United Nations. 2016.

> To measure and quantify traffic transparently, understand modal shift, 
optimize supply chains.

> To correlate actions, decisions and observations, support sustainable 
agendas, enforce regulations.

> To reduce pollution, protect biodiversity, defend local communities, 
raise public awareness.

Detecting boat traffic from 
space, what for?

C40 mayors
Airbus (see Kaggle competition worth $60k)

GOOS, Blue Planet
SeaShepherd, WWF, Greenpeace

...
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https://www.c40.org/
https://www.airbus.com/
https://www.kaggle.com/c/airbus-ship-detection
https://www.goosocean.org/
https://geoblueplanet.org/
https://www.seashepherdglobal.org/
https://www.worldwildlife.org/
https://www.greenpeace.org/international/


How it works: Capture. Color. Contrast.
1. Capture multiple frames from Sentinel-2. Keep NRGB bands.

2. Color: Estimate background by multi-frame fusion (composite-image).
       Segment composite-image (background) to separate land and water.
 
3. Contrast: Extract foreground, using the composite-image.

Detect boat traffic (foreground) using the land/water mask.
Balance exposure.

Segmented background

Tools:
- EO tools: sentinelsat, rasterio
- ML tools: scikit-image, pytorch

- Environment: Docker
- UI/UX: streamlit

- Usage: Run docker-compose up

Script under a private Github repo
(CC BY + Do No Harm Licence): 

Please contact me if you are interested.

Limitations: Clouds, snow, ice, smoke, 
wave, algae will be detected as 

foreground too (false positive). The 
approach could fail in places where boats 

are stationary or if traffic is congested 
(e.g. Rotterdam Port). In other cases, the 

script should work. 
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https://sentinelsat.readthedocs.io/en/stable/index.html
https://rasterio.readthedocs.io/en/latest/
https://scikit-image.org/
https://pytorch.org/
https://www.docker.com/
https://www.streamlit.io/


Monitoring boat traffic before/during/after covid could help understand 
the transportation modal shift and help businesses reorganize, as 
well as provide transparency to citizens and governments.

We offer a principled and unsupervised machine learning approach to 
detect boat traffic from Sentinel-2. Our approach removes traffic 
(foreground) to eventually detect it. 

The proposal would benefit from complementary aerial and land 
transportation data, e.g. plane bookings, highway tolls, on the ground 
sensors or social networks, to monitor and understand the 
transportation modal shift in a more comprehensive way.

Take Away
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Sentinel-2 and the proposed approach for detecting boat traffic could be extended to monitor fisheries in 
designed MPA, vulnerable UNESCO World Heritage Sites, Natura 2000 areas, at scale from space. This would 
empower European regulatory bodies and encourage further regulations aiming to protect society and the 
environment.

Marine Protected Areas (MPA) and regulations are useful if we can enforce them. 
Yet the size of oceans and areas to monitor are beyond the scope of any police or regulatory agency.

From Economic Intelligence
to Environmental Protection

“We can’t ask a cop to monitor every square km.”
Comment sauver les océans d’ici à 2049. Workshop in Paris. January 14, 2020.
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https://www.eea.europa.eu/themes/water/europes-seas-and-coasts/assessments/marine-protected-areas
https://whc.unesco.org/en/list/
https://ec.europa.eu/environment/nature/natura2000/index_en.htm


Credit

Sentinel-2
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https://sentinel.esa.int/web/sentinel/missions/sentinel-2


Michel Deudon
Email: michel.deudon@hotmail.com

Phone: +33 6 13 83 54 12
Website: 

https://micheldeudon.wixsite.com/meanwhile-earth

Contact

Thanks!

Grazie!

Gracias!

Merci!

!תודה

Obrigado!
!شكر

Ευχαριστώ!

谢谢!

Bedankt!

Danke!

Спасибо!

Grazie!

ありがとう!

Hvala vam!
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