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MOTIVATION

5 000 000 000 
tons

  Of garbage in Oceans and Seas

100 kg
  Of plastic is produced by average 

European every year

30 years
Left until the number of litter in the 

ocean will exceed the number of 
animals

https://www.kierunekenergetyka.pl/artykul,72786,walka-z-problemem-plastiku-dotyczy-nas-wszystkich.html
https://pajlo.pl/jak-plastik-szkodzi-naszej-planecie/

https://www.kierunekenergetyka.pl/artykul,72786,walka-z-problemem-plastiku-dotyczy-nas-wszystkich.html
https://pajlo.pl/jak-plastik-szkodzi-naszej-planecie/


DATA



DATA – CHALLENGES

● Small dataset
● Unlabeled pictures

○ Broken glass 

○ Potato chips bag

● Imbalanced categories and backgrounds
● Sometimes it is hard to determine what do we really see
● When a thing became a litter?



Dataset #classes #images Comment
drink-waste 4 9640 Indoor, plain background

mju-waste 1 2475 Indoor, in hand-held

TrashCan 8 7212 Underwater, video frames

UAVVaste 1 772 Waste in the wild, taken with a 
drone

Extended TACO 1 4614 Waste in the wild, diverse 
backgrounds

Wade-AI 1 1400 Waste in the wild, Google street 
View

Extended TACO 7 4614 Waste in the wild, diverse 
backgrounds

Trash ICRA-19 7 5700 Underwater, selected trash 
categories, video frames



DATA – CONSEQUENCES 



SOLUTION
Inspired by Gdańsk



FRAMEWORK

Stage 1

Detection

Stage 2

Classification



DETECTION
• The most effective model: 

EfficientDet-D2
• Tested detectors: EfficientDets, YOLO, 

Mask R-CNN, Faster R-CNN, DETR
• Augmentation



CLASSIFICATION
• The most effective model: 

EfficientNet-B2
• Semi-supervised approach: labelled 

and unlabeled data
• Augmentation



RESULTS

mAP@0.5 ~ 70% Acc ~ 75%

http://www.youtube.com/watch?v=hFfs4sNm7xY
http://www.youtube.com/watch?v=hFfs4sNm7xY


APPLICATION
• Automation

• Monitoring - Illegal landfills detection

• Monitoring - Environment contamination 
measurement

• Cleaning costs optimization
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SPONSORS
Digital Innovation Hub 

Gdańsk
Epinote 

Efficient data annotation
Neptune.ai

Experiment management tool

O4 Flow Gdańsk
Coworking in Poland for women

TACO
Trash Annotations in Context

VoiceLab.AI
Conversational Intelligence

WiMLDS
Women in Machine Learning and 

Data Science Trójmiasto



• Environment contamination level dangerously grows year by year

• Humanity may face many side effects

• Artificial Intelligence may help

• Available data that can be used for ML systems is not ideal

• Proposed framework uses two combined Neural Networks

• Up to 70% of average precision in waste detection

• Around 75% of waste classification accuracy

• It can be applied for automation, monitoring and waste management

• Project was executed by the team of volunteers  

• Open source code at GitHub repository

TAKEAWAY MESSAGE

https://github.com/wimlds-trojmiasto/detect-waste

