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Experience and lessons learned from monitoring the 
marine litter on the shore with the Coastal Marine Litter 

Observatory (CMLO) 



Remote Sensing of Marine Litter Workshop 2023 | Slide  2

Coastal Marine Litter Observatory (CMLO)

• Marine Litter Density Mapping in the coastal areas in a
harmonized method

• Drone RGB images as input data 

• Marine Litter accumulation visualized as density maps 

• Automatic reporting through an open geospatial portal

• System functionalities connecting results with raw images 
(detected plastics)

• Supporting decisions and policies e.g. EU (MSFD -
(D10C1) and UN (SDG14.1.1b)
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Coastal Marine Litter Observatory (CMLO)
Marine Litter Density Mapping in the coastal areas: 
UAS data acquisition protocol combined with deep learning techniques for the automatic detection and mapping 
of litter concentrations in the coastal zone

Papakonstantinou, A.; Batsaris, M.; Spondylidis, S.; Topouzelis, K. (2021). A Citizen Science Unmanned Aerial System Data Acquisition Protocol and Deep
Learning Techniques for the Automatic Detection and Mapping of Marine Litter Concentrations in the Coastal Zone. Drones 2021, 5, 6. DOI:
10.3390/drones5010006

http://dx.doi.org/10.3390/drones5010006
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Coastal Marine Litter Observatory (CMLO)
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ML Proposed Main Categories & Size

1 SYNTHETIC POLYMER MATERIALS (PLASTICS)

2 RUBBER MATERIALS

3 CLOTH-TEXTILE MATERIALS

4 PAPER - CARDBOARD MATERIALS

5 WOODEN MATERIALS

6 METALLIC MATERIALS

7 GLASS- CERAMICS MATERIALS

• GSD = 1cm or 0,5 cm à 18-20 m Phantom Pro
• Min Area =1cm2 – 0,25cm2

Or 
• min measurable item dimensions equal a plastic 

bottle cap in 2 to 4 pixels for consumer grade

Coastal Marine Litter Observatory (CMLO)
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Automated detection of
marine litter

Detection of 7 categories

Use of Artificial 
Intelligence 
Algorithms

Coastal Marine Litter Observatory (CMLO)
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Coastal Marine Litter Observatory (CMLO)

Standard drone data acquisition protocol
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In Greece:
• 9 Regions 
• 58 Islands
• 455 Beaches
• 985 UAV Flights
• 4.6 km2 Area
• 90 km of Coastline

5 Countries in 3 continents

Converts drones' aerial photographs to 
valuable geospatial information

Combination of Drones & ΑΙ
Fully Automated Process
TRL Level: 9
Accuracy: ≥ 𝟖𝟓%
Online cloud platform:

Mapping of litter positions 
Monitoring the changes in 

time & space
Pollution time series 

visualization

Coastal Marine Litter Observatory (CMLO)

15.220 High resolution 
aerial photos

428.000 Marine litter items
356.300 Plastic items

22/8/2023
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Maps of marine litter geolocations, types and densities 

Advanced Geo-Visualization techniques

Coastal Marine Litter Observatory (CMLO)
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Case study: Japan - 2023

Lyo 
beach

Uwajima 
beach



Remote Sensing of Marine Litter Workshop 2023 | Slide  12

Case study: Japan - Uwajima beach

11 photo uploaded – 3 invalid (wrong pitch) – 8 processed



Remote Sensing of Marine Litter Workshop 2023 | Slide  13

Case study: Japan - Uwajima beach
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Case study: Japan - Uwajima beach
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Case study: Japan - Uwajima beach
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Case study: Japan - Uwajima beach
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Case study: Japan - Uwajima beach
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Case study: Japan - Uwajima beach
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Case study: Japan - Uwajima beach
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Dataset selection

• Dataset/coastal zone 
selection

• Selection between 
datasets in different 
time periods

• In the example: Rineia
Island at Cyclades, 
Greece

• 3 datasets in the 
same coastal zone
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Example: Rinia Island, Greece

• Time series 
comparison 

• (example of 8months 
difference)
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Example: Beach 21 - Lesvos – 11/09/2022

Before 
cleaning 

After 
cleaning 
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Thank you

Costal Marine Litter Observatory (CMLO)
https://cmlo.aegean.gr/

Konstantinos Topouzelis
topouzelis@aegean.gr 

https://cmlo.aegean.gr/

