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Artificial Intelligence and Deep Learning

Deep Learning (DL)
is a class of ML algorithms 

that use many layers in 
Artificial Neural Networks

Machine Learning (ML)
uses statistical techniques to give computer 

systems the ability to "learn" from data, 
without being explicitly programmed.

Artificial Intelligence

Machine Learning

Deep Learning

Artificial Intelligence (AI)
is any technique that 
enables computers to mimic 
human intelligence, using 
logic, if-then rules, decision 
trees and machine learning.
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Collection Advanced Sortation Analytics & Insights

AI will add value across the whole waste management cycle
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• Predictive and preventive maintenance
• Asset utilization and optimization

Optimization of material flows

General benefits of AI
for machinery 

• Transparency
• Matching Supply & Demand



The evolution of 
sensor-based 
sorting

Pre 1990s Manual Sorting

Through mid 90s Basic automated sorting

Introduced mid 90S Rule based automated sorting

Early 2000s
AI assisted sorting with machine 
learning

Mid of last decade
Advanced AI sorting with computer 
vision and deep learning
=> Object Recognition
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Most of the sorting tasks in packaging are already 
solved without deep learning

Solved Unsolved

Separation by polymer type PP food vs. non-food

HDPE by color HDPE food vs. non-food

HDPE vs. LDPE PET trays food vs. non-food

PET by color PO flexibles food vs. non-food

PET trays vs. bottles Sorting by MFI

PET trays mono vs. multilayer

PP by color

PET bottles food vs. non-food (in combination with DRS)

PP flexibles

Beverage Cartons
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Advanced sorting 
technologies

Digital Watermarks

Object Recognition - AI

UV Markers
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First use case in 2017: PE Silicon Cartridges
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State of the Art – FDA approved PP food-grade
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The true power comes 
from combining 
deep learning with 
traditional sensors 

• Traditional sorting systems have already reached 

remarkable heights in sophistication and effectiveness 

• In cases where materials are identical, deep learning can 

prove clear value and identify hard-to-classify objects

• In conjunction, both can boost material circularity, 

enabling the upgrading of recovered plastics
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Simply more: Always the right solution
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c-detect

Automated contaminant detection in 

biowaste collection
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Key messages

• Advances of AI, in particular Object Recognition, allow to address 
unsolved problems

• We need those who dare to challenge the status quo and show 
what is possible

• The main hurdle is not technology, but the business case 



Thank you very much for 
your attention 

Dr Daniel Schwaab

VP Public Affairs – Circular Systems and Recycling

Daniel.Schwaab@tomra.com 

+49 1515 9025327

mailto:Daniel.Schwaab@tomra.com
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