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NHL Stenden University of Applied Sciences

Professorship Sustainable Polymers
• 3D printing (FDM en SLA) 
• Biopolymers (biobased and/or biodegradable)
• Yarns and fibers
• Biocomposites

Professorship Circular Plastics
• Mechanical recycling
• Chemical recycling
• Product design

Professorship Green Logistics
Professorship Computer Vision
Professorship Water Technology

Closing the Loops

Grease removal of PET trays (Cumapol)

• Wasprocedure on a small scale

• Washing with NaOH and Tubiwash
• Rinsing with water
• Drying

• Wasprocedure on a large scale

• Shreddering of PET‐trays
• Rinse
• Washing with NaOH and Tubiwash
• Rinsing with water
• Drying

• Infrared spectroscopy (IR)

• Determing functional groups

• Differential Scanning Calorimetrie (DSC)

• Determing melting and congealing behavior

IR Techniques Wavelength range of methods
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Projecten Mechanische Recycling Sorteerlijn 

Hyperspectral Imaging

Detection of Plastics with FX‐17 camera 

• Differentiating between different kind of plastics
• Shape, colour, content, additives

• FX‐17

• Research: Hyperspectral Image a solution 

in combination with neural network?

Hyperspectral Imaging
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Hyperspectral Imaging

Options for data analysis

• Exporting spectra

• Training neural network

• Sorting (future)

Option1: Exporting spectra
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NIR table

Badr Eldin, Ahmed. (2011). Near Infra Red Spectroscopy. 10.5772/24208

Option 2: training neural network

• Define classes (categories)

• Train with defined samples

• Validate

• Test unknown samples

• Best class is selected for each pixel

• No combination or (none) outcome

Training the neural
network

• Plastic database: 257 samples

Deep learning datasets

training set of 60,000 examples and a test set of 
10,000 examples

330K images, 80 object categories, 5 captions per image, 
250,000 people with key points

Deep learning

https://towardsdatascience.com/object‐detection‐using‐deep‐learning‐approaches‐an‐end‐to‐end‐theoretical‐perspective‐4ca27eee8a9a

Recognition PP PE PET
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Hyperspectral Imaging

• PE

• PP

• PS

Detection of Plastics with FX‐17 camera 

Deep learning

Bioplastics Hyperspectral Imaging
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Bioplastics compared FX17

PBAT252

PBS241

PHBA251

PHBV250

PLA240

TPS248

Hyperspectral Imaging Hyperspectral Imaging
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Sorting
Hyperspectral Imaging

Vincent S.D. Voet, Jan Jager, Rudy Folkersma

Bedankt voor uw aandacht!
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