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INSPIRE

INSPIRE will contribute to the drastic reduction of litter, macro and microplastics in 

European rivers 

The solution of INSPIRE is a holistic approach conceptualized in the “DCP concept”:

• DETECTION of the pollution present in the river and at the riverbank;

• COLLECTION of litter and macroplastics at the riverbank; and litter, macro- and 

microplastics in the river;

• PREVENTION of litter, macro and microplastics to 
enter the river by:
• Collecting it from its waste stream before it 

can enter the river
• Developing biodegradable alternatives for 

non-degradable polluting products

realizing 20 technologies and actions
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Technologies

Riverbank litter using drones Plastic flux monitoring with fixed camera
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Riverbank litter - Dataset

220 participants

100 flights

80 photos per flight

40 KM river banks
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AI Model

• Different types of litter manually labelled.

• Converted to patches of 64-pixels, class of ‘litter’ 
or ‘no litter’.

• Resnet-50 model trained with equal number of 
patches with and without litter.
• Prediction accuracy of 91.6%

• Benefits of approach include:
• Fast and simple to train.
• Can easily include more labelled data.
• End product easy to look at.

Labelled

Litter patches

No Litter Patches
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AI Model
• Blue = Litter detected in patch.

• Red = No litter detected in patch.
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Plastic flux

Temse

Rhine

Po

River Cleaning technology

CLEAN TRASH collection cage

camera = RLC-1212a

Test and develop set-up 

Operational set-up 
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AI model for RGB data to detect 
floating litter

• Faster RCNN (Region-Based Convolutional Neural 
Network) was selected (Faster, 2015) 

• average precision 50 obtained at 89.88% for IOU 
at 50 
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AI Model for Multispectral Data

water plant

water plant

(submerged)

water plant
water

floating 

(vegetation) residual

painted foil

plastic
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From detecting objects to plastic flux

• How much objects per unit of time

• Cover complete cross section of the river: add more cameras, 
extrapolation…

• We need unique counts but doubles due to frame rate, tide, 
wind…
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Add intelligence

• Use:
• From bounding box to shape

• Colour: via transformation (RGB => HSV or LAB)

• Eccentricity of ellipse

• Solidity (#pixelsregion / #pixelsconvex hull)

• Area

• Perimeter

• Axes of ellipse

• Example: rope vs bottle
• solidityrope << soliditybottle

• perimeterrope >> perimeterbottle
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Comparison score

• Identifying all objects in previous images
• Calculate metrics
• Then compare in next image
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Comparison score

7 matches for the rope
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Personalize SAM with One Shot

https://arxiv.org/pdf/2305.03048.pdf

(1) User provides

One Image One Mask

(2) One-shot Tuning

(3)       Personalized Segmentation

Based on Segment Anything (Meta AI)
segment-anything.com/
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Outlook

Riverbank litter

• More diverse backgrounds, more training

Plastic flux

• Long term monitoring 

• Use ellipse to derive the size of the object

• Improve object detection model to better distinguish objects that 
are connected. 

• Use multispectral data to distinguish different types of litter and 
application types



THANK YOU

Questions?
els.knaeps@vito.be
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