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What will we talk about?

A LexOosterveldOnePlanet on the
International roadmap integrated photonics
(IPSRI) and the role in food processing

A PavelPaclik(PerClasson easyto-use Spectral
Imaging in food quality

A HenkReitsmgGreefd on the use of different
types of photonics applications in sorting and
packaging of fruits and vegetables

A Questions and Discussion on challenges,
possibilities and follovup
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Integrated photonics: an opportunity for
Food Processing 4.0

Lex Oosterveld, Principal member of the technical staff, OnePlanet Research Center



T, H g prdcessing 4.04concept denotes processing food in the current digital era by
harnessing fourth industrial revolution (called Industry 4.0) technologies to improve
guality and safety of processed food products, reduce production costs and time,
save energy and resources, as well as diminish food loss and waste  Hassoun et al., 2023
Food Control 145, 109507

Relevanttechnologies are:

A Sensors

A Software

A Connectivity
A Robotics

A Dataanalytics

STI
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A photonic integrated circuit (PIC)is a microchip containing two or more photonic
components which form a functioning circuit.

This technology detects, generates, transports, and processes light.

Photonic integrated circuits utilize photons (or particles of light) as opposed to
electrons that are utilized by electronic integrated circuits .

A photonic integrated circuit provides functions for information signals imposed
on optical wavelengths typically in the visible spectrum or near infrared (8507
1650 nm). SourceWikepedia
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A It allows a wide variety of optical sensing
technologies suited for agrifood

A reaktime remote sensing of food
composition

A miniaturization, robustness and low
power:suitable at point of use

A Scalability and integration allows low cost at high
volume

A Sensor fusion and powerful computing support
guantitative analysis and ease of use

Miniaturization
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Supply chain and photonic applications

Agricultural Post harvest handling

production and storage

Processing and

packaging Distribution

Growth L
" Process optimization
conditions
Avoiding losses and waste

- Plant growth - Handling and harvestdamage
- Nutrients, moisture - Storage conditions

- Plant stress - Controlled ripening

- Pests and disease - Produce selection

- Soil conditions - Pests, moulds and diseases

- Moisture, sugar

- Livestock emissions

- Livestock produce

- NIR spectroscopy - NIR spectroscopy
- Raman spectroscopy - Raman spectroscopy

- THz spectroscopy - THz spectroscopy
- Photoacoustic spect. - Photoacoustic spectroscopy

- Speckleimaging

* (Hyperspectral ) cameras are assumed ubiquitous.

- Ingredient inspection - Damage -Damage i

- Ingoingmould/disease inspection inspection Photonic
inspection - Transportcontrol | -Produce quality Appﬁcatinn
- Produce characterization - Point of sales -ripeness

and selection quality control -sellability quality

- Food processing control control

- Quality control

- NIR spectroscopy -NIR spectroscopy | -NIR Spectroscopy .
- Raman spectroscopy - (Photoacoustic) | -Gas detection Photonic

- THz spectroscopy gas detection - Sensing
- Biochips
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Dr. PavePaclik- PerClass




@ perClass BV

Usekfriendly
spectral image interpretation
In food quality

Dr.PavePaclik

20 September 2023



perClass BV introduction

We provide software enabling anyone to interpret spectral images

A perClass BV is a spifff from TU Delft (2007)

A 15+ years of experience with industrial machine learning

A in 2018 we introduced specific product for spectral imagimpgrClass Mira
A in 2022 acquired by Headwall Photonics




