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Digitizing products is happening at mass scale £3

Global barcode upgrade with Mass scale digital serialization Billions of smartphones
new web-connected on packaging—high speed can now scan standard
standard—GS1 Digital Link and very low marginal cost product codes with camera

https://dfnnr.tn.gg/01/86008000
9993/21/NiCvrTE6
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Technology originated by EVRYTHNG
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The GS1 Digital Link Standard in a Nutshell £3

o Bl gl How can.l use the Digital Link to reference my product on the
Semantics (Semantic) Web?

https://id.gs1.0rg/01/07612345000015

3. Digital Link

Resolution What’s the universal language to request product information?
Chain of Resolvers
http://id.gs1.0rg/01/07612345000015-> https://id.gs1.ch/01/07612345000015

Request specific info via linkTypes
https://dfnnrtn.ge/01/860080009993/21/NiCvrTE6?linkType=gsl:nutritionallnfo

1. Digital Link
Web URI Syntax & 2.
Compression

How to turn GS1 identifiers into Web enabled Product Identities?

1. Plain: https://dfnnrtn.gg/01/860080009993/21/NiCvrTE6
2. Compressed (works offline): https://dfnnr.g1.je/DAGOgYbmEtBsOV9aYnO
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http://id.gs1.org/01/07612345000015
http://id.gs1.org/01/07612345000015
http://id.gs1.org/01/07612345000015
https://www.gs1.org/voc/?show=linktypes
https://dfnnr.tn.gg/01/860080009993/21/NiCvrTE6?linkType=gs1:nutritionalInfo
https://dfnnr.tn.gg/01/860080009993/21/NiCvrTE6
https://dfnnr.g1.je/DAGQgYbmEtBsQV9aYnQ

Some live projects out there £3
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A novel solution for counterfeit prevention
in the wine industry based on loT, smart
tags, and crowd-sourced information

Contents lists available at ScienceDirect

Internet of Things

Journal homepage: www.elsevier.com/locate/iot
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ARTICLE INFO ABSTRACT

Anicke history. This paper deseribes a novel solution for counterfeit prevention and brand protection in
Recewed 8 November 2020 the wine industry. The presented approach combines Internet of Things, Cloud, and Mo-
x:;;::{:“:;{“\j;ﬂom bile technologies with the use of custom designed smart tags applied to each bottle of
Available online 24 February 2021 wine in order to provide food wack and trace capabilities. The smart tags combine QR

code with additional information printed with an invisible photochromatic ink. The tags

Keywords: are activated by flashlight on mobile devices during the scanning. Before scanning, users
Brand protection are prompled to select the context of the wine bottle (in store, sold, consumed) in order

Counterfeit prevention to provide additional information about each bottle as it moves through the supply chain.
Digital transformation This information is used by the custom-made heuristic to help users and wine makers
Food track and trace detect issues with individual instances of the product The system was implemented as a

;“‘""-""[ sensor network pilot project that was executed during a period of 6 months. End users showed a great in-
mart tags

terest in the possibility to implement such a system, consumers liked the interaction with
the product using the mobile app and smart tags, while wine makers expressed their in-
terest in the solution. Besides counterfeit that affects profit, the benefits of such systems
include improved brand protection and reduced risk of health hazards.

© 2021 Elsevier BV. All rights reserved.

Wine counterfeit prevention

© 2021 Tomo Popovic UDG




Dual nature of digital
transformation

* Great possibilities and benefits

* Potentially great risk if
not implemented the right way

© 2021 Tomo Popovic UDG




TagltWine Project

I Horizon 2020
B 4?"51 AG I T - European Union Funding
A SMART for Research & Innovation

Use of active QR codes

Food track and trace use case

Counterfeit prevention and detection

Partnership development w

S ALLUE:

© 2021 Tomo PopovicUDG

Product Name:
Viadika

¥ Vintage:

2015

Wine type:

Dry red wine
subregion:
Podgorica
Caountry of origin:
Montenegro




DIPOL Project

* Digital transformation:
* Precision viticulture / agriculture
* Food supply chain
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Product ID
Type vs. Instance

Family of product

Tracking individual object instances

Traceability throughout production and
supply chain

The use of standards (GS1)

Serial
Number

Ne 1115567

Consumers

U@@\ © 2021 Tomo Popovic UDG

Mobile
Device




VIRAL Project

* Educate educators
* Engage and educate farmers

* Engage business partners 0

* In-house and field labs

» Workshops / conferences / hackatons
* Partnership development

g0l Frasmus+
Enriching lives, opening minds. © 2021 Tomo Popovic UDG




FoodHub project

* Food product track and trace
use case:

* QR code
* Human sensor network
* Tracking and tracing

M 2 FoodHub

Centre of Excellence

© 2021 Tomo Popovic UDG
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Thank you!

* TagltWine project:
https://tagitwine.udg.edu.me/

* DIPOL project:
https://dipol.udg.edu.me/site/

* H2020 DEMETER project:
https://h2020-demeter.eu/

* VIRAL project:
http://viralerasmus.org/

* FoodHub Centre of Excellence @ UDG
https://foodhub.udg.edu.me/

© 2021 Tomo Popovic UDG
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HoneyTag

HONEYTAG - BRAND PROTECTION AND QUALITY IMPROVEMENT
FOR MONTENEGRIN HONEY




BRAND PROTECTION
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Some details of the project

TagltSmart technology
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HoneyTag

PILOT PROJECT WAS BEING IMPLEMENTED IN
COOPERATION WITH

SPOCG

PILOT PROJECT WAS FUNDED BY

Funded by the Horizon 2020
Framework Programme of the
European Union

FOR MORE INFORMATION ABOUT THE PROJECT
VISIT THE WEBSITE: WWW.HONEY-TAG.ME




Smart tag technologies

Liisa Hakola

05/05/2021  VTT - beyond the obvious




Smart Tag combines 2D code and functional ink

Visible or electronic markers (2D codes, NFC) with environmental
sensing functions (functional ink, sensors, indicators) combined
with software intelligence (user information, location, etc.) in order to
provide context aware services to end users

Change in temperature
causing QR code to change
- different information to
end user

v
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Benefits to value chain

= Consumer engagement

= Direct personal contact with consumers
= Product differentiation

= Product quality & safety

= Product authenticity

= Product integrity

= Reduction of waste, efficient recycling
= |nventory control & management




v

Enabling technologies: encoding, scanning

Combination of QR
code and OCR

The whole code can be
printed with functional ink

Combination of
thatl or just parts of it

individual 2D
codes and
sensor areas

05/05/2021  VTT - beyond the obvious 20




Quality indicators for food packages

= Printable visual indicators and sensors for
product quality and safety by VTT

= Various types indicating: R
« Time and temperature e m !
* Humidity —

» Leakage (oxygen)

* Food freshness (H2S, aldehydes, ketones, amines,
ethanol, nitrogen)

- Ethylene u

* Authenticity

* Acetone concentration in breath

« Water quality (e.g. phenolic compounds)

05/05/2021  VTT - beyond the obvious




Smart tag examples

UPC O,DE™ UPC O DE™

UPC O DE™

: i | i | Nitrogen indicator
Oxygen indicator for | m | | for spoilage of fish
package leakage _-e (L

Humidity indicator for moisture

sensitive product quality

05/05/2021 VTT - beyond the obvious 22
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Smart Tags give information on product lifecycle

= Digital Beer concept, which
demonstrates life-cycle of a
digital product from
manufacturing to recycling

= Printing, encoding, creation of T
FC, and FC scanner dES T

= Trials with real end-users 2018 P A )
(local retail stores, consumers): (RN —

8500 tags, 1500 scans, >500 — pis e
unique users :

| :

StatusChange
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Sep 28,2017 0
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= Anti-counterfeiting and extended
customer experience

= Pilot with real end users in
Montenegro 2018 (wine
manufacturer Plantaze): 17 000
tags, >600 users

= Positive feedback from wine
manufacturers and consumers

= Adapted for honey jar pilot in
Montenegro combined with
temperature monitoring




—ood Smart Tags project
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Electronic smart tags

Paper based hybrid electronics
Sustainable temperature logger tag

Paper + bare-die ultra-thin RFID
temperature sensor chip

Courtesy of American Semiconductor

ol ': https://www.youtube.com/
A-F1.  watch?v=CbMFWoooLcQ
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L@,ecotronics

Sustainable Electronics & Optics

ECOtronics consortium supports renewal of Finnish
electronics and optics industry, increases export, and
supports development of sustainable electronics and
optics throughout their lifecycles.

Sustainability is achieved by

* Selecting highly recyclable and compostable materials

* Promoting environmentally friendly manufacturing
technologies to reduce use of materials

* Developing the methodology to recover the materials

* Quantifying the environmental impact of the
developed solutions

Follow us: www.ecotronics.fi, #ECOtronics

Combination of expertise from sustainable substrate development,
printed and hybrid electronics and optics, and life-cycle assessment &
circular economy

Research partners: VTT (coordinator), TAU, LUT, LAMK

Industrial partners: Confidex, GE Healthcare, Green Company Effect,
Iscent, New Cable Corporation, Paptic, Stora Enso, Vaisala

Two-year project 1.8.2019-31.1.2022, ~4.3 M€ budget

Contact person: Liisa Hakola, liisa.hakola@vtt.fi

VTT b' Lr C_J s Uity R e 1 @' sreonco: WAISALA * storaenso GELE F&E :" Ceconripex  (Discent OO PAPTIC"




Two case products with product design

Intelligent packaging for monitoring food quality Sensor for monitoring environmental conditions

* Temperature logging label on bio-based substrate * Sensor PCB on bio-degradable substrate
based on printed energy module, temperature
monitoring NFC & circuits

VTT b, b & I’} Tempere University 3 kﬁﬁprg%mf @’ srenco: YWRISALA % storaenso 95'5 ;E&E %5 Cconmpex  (Piscent OO PAPTIC"




Pioneering work in printed paper based
hybrid electronics

Wireless sensor devices on a paper
surface which are manufactured by using
high-end and low-cost printing techniques.

= Open/close detection in shipping of
valuable goods

= Humidity and temperature sensing in
shipping of precious goods (paper-based
humidity sensors)

= Tracking and tracing of registered post

EU FP7 ROPAS (2011-2015)




Scale-Up of Printed Electronics Recyclable
SMART materials

= [ndustrialization of high-performance key
materials in order to secure the electronic
material supply chain for printed electronics

= Anti-counterfeit label demonstrator
* Electrochromic display & NFC tag
* Paper substrate
* Fully R2R processed at VTT
* 12 printed Iayers + assembled chip

EI FanMater“!als
nnnnnnnnn

SUPERSMART
www.supersmart-project.eu, 2018-2020




bey°nd

the obvious

Liisa Hakola @VTTFinland www.vitresearch.com
liisa.hakola@uvtt.fi @LiisaHak



