THE FRUITS AND VEGETABLES
INDUSTRY SERIES

23 May 2022

Session 3 — Technology innovations

for fruit and vegetables quality control

A ST
FRUIT AND VEGETABLES SCHEME s ',"Zl’/}g;u\’v
W)V o e



@ Food

v 2V, AZUL

AARHUS UNIVERSITY WATER @ ENERGY @ ENVIRONMENT
Intelligent Cold Chain Monitoring m

Digitalization of the supply chain of
fruit and vegetables

Ph. D. Alexandru Luca

Assistant professor

Department of Food Science
Co-funded by the Aarhus University, Denmark
European Union luca@food.au.dk

22-May 2022


mailto:luca@food.au.dk

Food waste

2%

FRUIT & VEGETABLES

FOOD LOSSES

Along with roots and
tubers, fruit and vegetables
have the highest wastage
rates of any food products;

9%

ROOTS & TUBERS
FOOD LOSSES

In North America & Oceania
alone, 5814 000 lonnes of
roots and tubers arewasted at

almaost half of all the fruit
and veqetables produced
are wasted
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Shelf life monitoring: challenges

Batch 1
Date of arrival: 13-Dec
Best before: 22-Dec

Batch 2
Date of arrival: 14-Dec
Best before: 20-Dec

Batch 3
Date of arrival: 15-Dec
Best before: 21-Dec
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First in, first out
(FIFO)

Batch 1
Date of arrival: 13-Dec
Best before: 22-Dec

Batch 2
Date of arrival: 14-Dec
Best before: 20-Dec

Batch 3
Date of arrival: 15-Dec
Best before: 21-Dec
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First expired, first out
(FEFO)

Batch 2
Date of arrival: 14-Dec
Best before: 20-Dec

Batch 3
Date of arrival: 15-Dec
Best before: 21-Dec

Batch 1
Date of arrival: 13-Dec
Best before: 22-Dec

How to determine
shelf life of fresh
fruit & vegetables?
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Digital twins

* Other names: digital shadow/mirror, virtual avatar/phantom, or
synchronized virtual prototype. Open access!

* Definition (according to Defraeye et al., 2021): ‘

* Digital representation of a real product

* Contains information about properties and geometrical components ... i )
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* Simulates accurately all relevant processes and reactions B e '
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* Uses as an input real data from sensors (preferably continuous and Ef‘i:..'f;“::::.l:-.‘Eﬁ:ﬁ:z?f;r‘:::ff?.;i;-iz-;; e e P
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Source: https://doi.org/10.1016/].tifs.2021.01.025
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https://doi.org/10.1016/j.tifs.2021.01.025
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Dlgltal twins Technologies

Sources:
https://doi.org/10.1016/j.tifs.2021.01.025
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HPC computing

Finite difference

Theoretical/Analytical

Regression [Linear, ...)
Principal component analysis

Computational statistics
Blockchain

[

Models = Algorithms - Simulations

Physics-based

Mechanistic TM
i

L )

Methods & Technigues

Artificial newral networks
Declslon tree
Genetic algorithms

Bayesian netwaorks
Data augmentation

DIGITAL
TWIN

Data-driven

Empirical model |4

Cloud computing

—

Statistical Intelligent |e—
Twin Twin

Robotics
Machine perception

Data pre-processing

Data analysis
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Generic shelf-life model

Simple

Generic

Multiple Quality aspects

Quality limits

Multiple factors
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Facts about the DigiFresh project

* EIT-FOOD innovation project

* Running 1. April 2021 — 31 December
2022

* Four partners, AU coordinator
* Co-funded by EIT-FOOD/European

Union
* Builds on competences from academia The DigiFresh ambition
& industry on postharvest storage, “..integrating existing commercial
guality assessment, shelf life modelling, Sensor t?Chm/Ogy an.d real tlme. :
T _ monitoring (T/RH) with smart digital
digitalization, food waste reduction, twins

communication and dissemination.
to translate storage conditions in the
supply chain into remaining shelf life”
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Outcomes of the DigiFresh project

Testing Strawberry Quality - Test 4 x

B

E Pl'lildll(t Fﬂtll'ltial . Actusal Condibions . Optimal Conditions . Temperaturs

Caboulation Start Delay (hhcms | Optima | CondItions
+Qua|ity lost due to rot on 27-
Feb at 22:00 (7 h under
predicted)
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THE FRUITS AND VEGETABLES
INDUSTRY SERIES

The OECD-COLEACP Fruits and Vegetables Industry Series focuses on market access conditions and

FIT SPS opportunities for the fruit and vegetable sector, especially for fruit and vegetables producers and
MARKET exporters from ACP-countries. This activity is supported by the Fit For Market SPS programme,
implemented by COLEACP within the Framework of Development Cooperation between the
Organisation of African, Caribbean and Pacific States (OACPS) and the European Union.
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