Digital Technologies for Food Traceability
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Food Industry: Traceability & Cold Chain Management
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Breaking Points of the Traditional Supply Chain System

Paper-based systems and isolated databases (Data Silos)
in the Web 2.0 can no longer guarantite food oafety.
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Data Vulnerabilities Credibility Crisis m

Data is stored separately Case Study 2016: More than Traditional back-tracing takes
and is easy to counterfeit. 500,000 food safety violations several days to weeks.
found in 9 months (China).




Data Acquisition Architecture: Point Scanning
(Passive) vs. Continuous Broadcasting (Active)

Passive Scanning (Point-Based Tracking)
Hop-Based Tracking ’

» Technology: QR, RFID

* Low cost per unit; Suitable for consumer goods

* Relies on smartphones or handheld scanners at
receiving points

Active Tracking (Real-Time) @

Real-Time Tracking %

» Technology: GPS, UWB
 High device cost and monthly data fees
« Suitable for high-value assets (containers) and

requires a reverse logistics process for device
retrieval



Key Technologies for Food Traceability: Sensor
Descripon [ Pros

1D Barcode . ~ Store dozens of Many standards Small distortions

characters ||H||H|ﬂ||||||| o o~ can destro
WIS g B A2 00 Sl

2D code, Easy to [e-—- Resilient to distortion Can create fake codes
scan, store \ |

thousands of

character

I | readability

A LLETOLA L

Radio Frequency Ideal for tracking assets Not often or easily
~ S scanned by ((+)

|dentification AN, @)
(((Il—g—lj]]) TP « consumers, potential &
Xl T ié. interference .4

Close range RFID Convenience Adoption barriers

P\




What happened?
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The Election Commission (EC) is being

| criticized because ballots contain
lTC'ISl) ﬁ?13$16tﬂ$ﬂ1a:15 barcodes or QR codes’

8- and some people worry these codes
could be used to identify how an
individual voted, potentially violating
the secrecy of the ballot.




Down stream tracking

MACHINE-READABLE CODES IN ELECTION ADMINISTRATION

A unique, encrypted QR code or barcode on each ballot acts as a digital
SXEP(;%TICATING fingerprint. Tabulators or scanners verify it as an official ballot issued by
the specific jurisdiction.
Egﬂﬁﬂgyg]. Cryptographic codes are hard to replicate. If counterfeits are created, a
BALLOTS 5 scanner flags duplicates or non-existent codes, neutralizing ballot-stuffing.
.IrDII‘SA'I'cl:lelBhlIJ('iI'I%l:\ll-LOT Mi Scan ballots at each step: leaving the printing facility, arrival at local
(LOGISTICS) o x - "o X offices, and delivery to polling places to maintain a strict chain of custody.
Print ng Place
TRACKING (I Unique barcodes on return envelopes allow voters to track their ballot

MAIL-IN VOTING e==—== > journey online. Ensures each voter can submit exactly one ballot.

Mailed Received Counted




1D Bar Product code standard GS1 organization
GTIN-13/EAN UPC13 (Global Trade Item Number)

87°851234°500017

GTIN-13 Identlﬂcatlon Number

188512345 0143 C

2 88512345 0143 C

Company Number Item Refer C

8 8 5 1 2 3 4 5 0 0 O 1 7




Serial Shipping Container Code (SSCC)

Pallet 2

(00) 3 88501880 00000001 8

(00) 3 88501880 00000002 5

0 0/0ooo0oo0o00000 D0 O0O0O0DO0O0O0O

Application GS1 Company GS1 Prefix Serial Number Check
Identifier Prefix or Digit
(Al Serial

Extension Number

Digit

pr—————— ——

*

(00) 3 88501880 00000003 2

\ 4
| (00) 3 88501880 00000004 9 |

(Logistic unit:SSCC Barcode GTIN-18)



Quick Response -2D barcode

Symbol size

Type & Amount of
Data (Mixed use is

Information capacity and
versions of the QR Code

Error correction
(data restoration)

n 37x37 »

21x21 modules

Numeric
Alphanumeric
8-bit bytes (binary)

(size grows by 4 modules/side)

| 2953
1817

I, 7089

- N 4296

7089

[ resto. 7%, Level L
M restoration level M
Q restoration fevel Q

H restoration level H




QR code guide to WWW.

BABY COS TWIN ¥
www.GAZZOLAFARMS.com.

GROWN AND PACKED BY
GAZZOLA FARMS PTY LTD
69 BUNGOWER ROAD
SOMERVILLEVIC 3912

STORAGE INSTRUCTIONS
KEEP REFRIGERATED
WASH BEFORE USE

PRODUCE OFAUSTRALIA

UWha 1 kooor mphe:-
ne visit us by scanning the QR code below or
direct to our website. You can find out Wh
and +ow your Baby Cos was grown using
Jactices. There are some simple recipes fi ms o
other products we grow. And we welcome any
feedback you may have that may help us improve
your enjoyment of our products. |




My Story o

The history of this bottle begins in the heart of the Alta Murgia National Park, in the Italian region
Apulia. Here, in a perfect union between innovation and tradition, the Torrevento winery pursues
a development plan that has always been founded on Sustainability, Research and Quality, for the
production of representative wines of Castel del Monte, Salento and Primitivo areas, as an
“Ambassador of the wines of Puglia in the world”. Learn more about My Story at
https://www.dnv.com/mystory

STORY"®

VERIFIED BY

Agronomic Activities Harvesting Vinification

Torresanta Vineyard, Corato, Italy Torresanta Vineyard, Corato, ltaly Torrevento Winery, Corato, ltaly

01/03/2021-19/09/2021 19/09/2021-20/09/2021 20/09/2021-22/09/2021




Aesthetic QR




ENOULNOSTUAUAINUOSIE INSIKOLYE (UNOL. )

https://grtrace.acfs.go.th/login

https://acfs-qrtrace.com/Productinfomation/VE01811/FG670603KL004/KLO04

[raceability

Jayawanncun/Product Information

#iadusr/Product Name:

~ - - |
BEasdWsInauaa

wannon/Brand:

$1U §WAN NAunuaw

B nanwagsu

daandum/Product Lot:

FG670603KL004

J  — .
msusinarau/Expiration Date

10/06/2567

Isufioussa/Manufacturer:

$1U §UAD NauOUDK

Bl ~aniagsy

Aog/Address:

78 1.5 tunaavliu paaalkly awwsiu upsusy 73110
uasgwnlasumssusav/Certified Standard:

GAP

FC670708KLO03
o fafug

https://acfs-grtrace.com/Productinfomation/VE01811/FG670708KL003/KLO03

Jayawaatun/Product Information

§adus/Product Name:

nedasdnsunug

wannun/Brand:

S WA NaUOUDY

Bl ~anwagsy

aondum/Product Lot:

FG670708KLOO3

aasusinanau/Expiration Date

15/07/2567

Tsaﬁoussq/Manufacturer:

$1U §1UAN naunuaw

Bl nanwagsy

fag/Address:

78 1.5 nnaavlt raaulkit @uwsiu unsus 73110


https://acfs-qrtrace.com/ProductInfomation/VE01811/FG670603KL004/KL004
https://acfs-qrtrace.com/ProductInfomation/VE01811/FG670603KL004/KL004
https://acfs-qrtrace.com/ProductInfomation/VE01811/FG670603KL004/KL004

Dynamic QR code encodes a short redirect URL. The destination is managed on a server

STATIC QR CODE
0

, - )

example.com/menu

e CONTENT: Embedded directly in code. %

e EDITABILITY: Cannot be changed once printed.

® DATA: No tracking or analytics.

z m APPEARANCE: Denser, more complex pattern.

e BEST FOR: Fixed info, Wi-Fi, vCards. {332 B

DYNAMIC QR CODE

-‘E’;f T o
?_ qgr-service. com/xY1 z2b
N

® CONTENT: Redirects via short URL.

%ﬁ APPEARANCE: Cleaner, less dense pattern.
A

» BEST FOR: Marketing, menus, events. b Tl (=

KEY DIFFERENCE: STATIC is Fixed, DYNAMIC is Editable & Trackable.

at Qr-service: statistics >time, location, device.



QR-Anti counterfeit

Printer/ manufacturer Counterfeiter

Digital file of l i ‘
. m Original product Counterfeit

Static or dynamic
QR Code [\

b =y : =

print Scan print

original (high resolution) Counterfeit Copied QR code
still provides
Copy of packaging product info -
+ evenon a
counterfeit
Copy of QR code product!

Insert secure graphic code acts as copy sensitive layer,
user authentication require specific apps



Serialized QR a unigue QR code containing a unique serial number or identifier.
unique tracking method and traceability throughout the supply chain.

B N
GENERATE UNIQUE STORE PRODUCT CONSTRUCT QR GENERATE QR PRINT QR CODE
SERIAL NUMBER INFORMATION DATA CODE ON PRODUCT
Common method: Input data

Generate unique
serial number for
each product

SNOO00001
SN000002
SN0O00003

i
e e e —— e e —’

SN999999

| SO ———

Store product and serial
information in database

Example Database
Serial No. | Product | Batch MFG Date | Expiry Date | Status
SNO00001 | Milk | B24001 | 2026-07-10 | 2026-07-20 JL Genuine
;1000002 Milk | 824001 | 2026-07-10 | 2026-07-20 | Genuine
SNOOO0O3 | Milk B24001 | 2026-07-10 | 2026-07-20 | Genuine

Store verification URL

( Verification URL

https://verify.company.com/
SN000001

|
|

OR
Store Serial Number

L SN0000O1

OR
Store JSON (optional)

{
"serial": "SNO0OQ00O1",

"product™ "Milk",
"batch™: "B24001"
}

b

(Verification URL or Serial No.)

{

https://verify.company.com/
SNO00001

|

v
QR Code

Each product has
a different QR code

=

Print the QR code
on the product label
or packaging

N




Serialized QR

VERIFICATION PROCESS (CUSTOMER SCANS QR) ) BENEFITS

@) scanarcope () sEND DATATO SERVER @ servercHECks () RETURN RESULT @ Rrecoroscan &i‘;;‘:fj::’i?i‘;ﬁﬁ:
|
DATABASE ' 3 HISTORY products.
0 Genuine Product . :
:?d:,”;;:gﬁ, Traceability
tch:
3 Track products through the
> |@®|- - iy - S
Status: Genuine g _
— < Scan Analytics
( ; 2 ) Collect data on time,
6 invalid / Counterfeit . location, and frequency.
This product ID is not found Record scan details: —— = —
Customer scans the QR The app or browser sends The server checks if the or has been reported as ® #?Catlon oo Consumer Trust
code using a smartphone the data to the verification serial number exists and counterfeit. ¢ lime :
camegra or ap:: server . is valid L J e Device oD Pn?vudes transparency and
o Number.of scans builds brand trust.
J/ \ )
SUMMARY WORKFLOW SECURITY ENHANCEMENTS (OPTIONAL)
P @ « Digital Signature (e.g., ECDSA/RSA) — Prevents data tampering
mE ., o =
m -’ @ » - -’ tﬁ@ = i o-a s -' = v = @ u * Random, Non-Sequential Serial Numbers (UUID) — Prevents
= [ - guessing valid IDs.
Manufacturer Generate Serial Save to Generate QR Print on Distribution Customer Verification Database Genuine/ Q = Scan.History Analysis - Detects duplicate scans from different
Number Database Code Product Scan Server Lookup Counterfeit locations or unusual patterns.
ecision » Tamper-Evident Labels — QR code is destroyed or visibly
Decisi a T: Evident Labels — QR code isd d isibl
8 altered when the package is opened.




Encrypted QR code, try this




https://www.2cqg.co/dom/d.aspx?C3E85B041F5D43669A1E28CDDD6ED46D730E6A9
06320F03ECB17E4D0O9F7BB6F37F3E+0028200003355+80900004115

p
o GENERATE QR
CODE

+ C3E85B041F5D43669A1E28CDDD6ED gt
46D730E6A906320F03ECB17EADOIF7 | (erfcaion vt or v o)
BB6F37F3E e J

https://verify.company.com/
SNO00001

* 80 hexadecimal characters (40 N .
bytes).This resembles a cryptographic o o |
token or hash used to uniquely =

identify an item

* 0028200003355 GTIN

* 8090000411 serials No.

Each product has
a different QR code




Encrypt QR code unique package ID

Counterfeit Detection Counterfeit Detection
% - ﬁ
; o
Product GTIN: 7461323129350 = GTIN Product GTIN: 7461323129350 =& GTIN Product GTIN: EAKE 75 GTIN
Name: BARCELO RUM FEEREBIR Name: BARCELO RUM FERER ey s
: : 894225
Batch: 894223 s Batch #S Bateh: FAKE e
Expiration: 2025-12-31 i Expiration: 2001-12-31 pog: ] =):i:] .
Xpiration RHEE 2 Expiration: iSHEEIER
Destination: 349 BRER Destination: 809 HRER .
) Destination: FAKE | BrEx
Sub Destination: 870 =[50 7] Sub Destination: 310 B
Sub Destination: FAKE Bk
Serial No.: 8090000671 WS Serial No.: 8090000691 wme
Serial No.; FAKE wHE
Status: RECALL FRRS Status: EXPIRED RS
Status: PR
Validated: 35 Times HWISIEREL Validated: 43 Times HFIADRE
_— oy -y - Validated: i HISIDREL
ﬁ] Click here to report ﬁ’ ﬁ, Click here to report ﬁ’ she. -y
ﬁ, Click here to report FAKE item ﬁ"
RECALL ~ poNoT cONSUME [ IO D) [ \
CALL: 1-700-70-70-70 FA K E




Radio Frequency IDentification

|1l | : g
_ : ‘ | tagged object |
- %5 ! N ——— -~
‘ '{Y . to hos:é’ reader
j "N L A netwo. antenna
£ - - host computer f’\ s
i : 5 t - »
- T‘: > g 6
ons radio
i transmissions
Z > ID read v R P
inductive radiative
e
— _
e “ frequency (Hz) m
3 i = =
nE — —
.S = :I
T wavelength (m
gj i =: ] = gth {m)
oE 5 § 4 . i i i i
‘ izg = . commen RFID 125/134 13.56 860-960 2.4
e bands KHz MHz MHz GHz




RFID-Electronic product code:
GTIN>Serial GTIN

GTIN

SGTIN

RFID

88588880 0001 3 1554328
Indicator GS1 Company Item Check
Digit Reference Digit
EPC Manager Object Class :
IN
Number (Indicator + Item Ref) ieriaritiper
88588880 0 0001 1554328
EPC Manager Object Class Serial Number
28 bits 24 bits 36 bits
indicates indicates unique for each
company product -type instance of
(manufacturer) (SKU) a product
> 268 million > 16 million > 68 billion



RFID temperature sensor

RFID Temperature Sensor Architecture

C//E\\ Power Management \
= 9 x

(From RF or Battery)

Battery-Assisted Passive (BAP)
Small battery powers the sensor
Can log temperatures between scans
Better accuracy and longer range than passive tags

REID | Sensor Interface |

(U Chip (IC) | (ADC/1°C/SPY) |
EPC / UID

Memory
@@ (Stores ID, Temp,

Device Examples ' |
RFIDFC# iff 13 1 25 2845 2 B 5
F o RFID Fully Passive Temperature Sensor

201810120650

Temperature
Sensor

(Thermistor /
Digital IC)

I

Memory

Passive RFID Temperature tag Active RFID Data Loggers

Low cost, reads current temperature only. Internal battery powers sensor and transmitter.
Reading distance: typically 1-10 m Records temperature continuously. Long

communication range (30-100 m or more)



Near Field Communication (High Frequency-short range RFID)

13.56 MHz BF
ASK Modulation N N ))
Ll Load Modulation NFC
Smartphone NFC Tag
1§ (Active Device) Reader/Writer Mode (Passive Device) A




Wine Using NFC anti-counterfeiting
Solution

Encrypted dynamic code, one change at a time,
cannot be copied

. Brand official website,
// the only brand certification in the world

NFC chip inside

N

>




Information Platform Token

Economy Economy Economy
e D
Web 2 Web 3
Web 1 Read Read
Wiite Write
Read Execute

From book Token Economv



INTEGRATED FOOD TRACEABILITY 10T ARCHITECTURE MODEL

APPLICATION LAYER:
FOOD TRACEABILITY
DASHBOARD

* EN - A
ALERT SYSTEM: O -
TEMPERATURE CONSUMER 1™ RETAILER
LACURSION

Up

LOGISTICS
MANAGER

NETWORK LAYER:
COMMUNICATION &
EDGE PROCESSING

CELLULAR NETWORKS EBBE EDGE DATA
(4G/SG) & INTERNET TRACNER loT MICROCONTROLLER FILTERING LoRaWAN
GATEWAY

R
PERCEPTIONLAYER: =

SENSING & Seprh LR
IDENTIFICATION | #5. ,

j t \'.e - ‘E RN [ )
© RFDTAGS  BARCODE&  GPSTRACKER  TEPERATUREG

C SMARTFARM & READERS QRCODES  (LOCATION)  HUMIDITY SENSORS




Key Technologies for Food Traceability>data base

CENTRALIZED DATA STORAGE & COMPUTING DECENTRALIZED DISTRIBUTED LEDGER & CONSENSUS
‘1 ))‘h |

. ; “ip
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Centralized Computing

Architecture

Control

Performance

Scalability

Cost

Security

Use Cases

Centralized
Data stored on central servers

Controlled by a single entity
(e.g., company or provider)

High performance
Low latency

Easily scalable
Resources can be added quickly

Pay-as-you-go
Ongoing operational costs

Secure, but vulnerable to
centralized attacks

Web hosting, storage, apps,
databases, backups

BLOCKCHAIN

Decentralized Network

o
-
/' §.~

Architecture

Control

Performance

Scalability

Cost

Security

Use Cases

-
-
- .'n~
-
]
' -
.
] P

-

Decentralized
Data distributed across the network

Controlled by network participants
(no single point of control)

Lower performance
Higher latency

More complex to scale
Depends on consensus mechanism

Variable costs
May include transaction fees

Highly secure and tamper-proof
Resistant to attacks

Cryptocurrency, smart contracts,
supply chain, identity, voting



Visibility Verification of Japanese Sake Supply Chain
GS1-Thailand IBM Japan

C e vt ke
(- o =)
: &

facebook

p—

/ Hm
facebook \/‘\
Genuine or not Temperature Traceabslity

\_ f N/
&

~— h_/
7 : .
Cloud Semi))
. EPCIS
\\, restaurant retailler

A4

The bottles were sealed with
EPC tags an outer box with a
temperature data logger.

Record Each bottle, Box
location, shlpment airport
Dept, arrived date and time .

2%

—
o=t Distributor (Thailand)

Sake b wery(Japan) - Transporter




All data must the same in every node

Consistency
same order,
everywhere

Availability Partition

always Tolerance
serve pizzal can survive
broken

communication



Bitcoin: A Peer-to-Peer Electronic Cash System

Satoshi Nakamoto
satoshin@gmx.com
www.bitcoin.org

Abstract. A purely peer-to-peer version of electronic cash would allow online

. CEEEER
payments to be sent directly from one party to another without going through a
financial institution. Digital signaturcs g;ggldc part of the glutton, but th¢ main

benefits are lost if a trusted third party is still required to prevent double-spending.
We propose a solution to the double-spending problem using a peer-to-peer network.

The petwork timestamps transactions by _hashing _them into an ongoing chain of
hash-based proof-of-work, forming a record that cannot be changed wnthout redoing
the proof-of-work. The longest chain not only serves as proof of the sequence of
events witnessed, but proof that it came from the largest pool of CPU power. As
long as a majority of CPU power is controlled by nodes that arc not cooperating to
attack the network, they'll generate the longest chain and outpace attackers. The
network itself requires minimal structure. Messages are broadcast on a best effort
basis, and nodes can leave and rejoin the network at will, accepting the longest
proof-of-work chain as proof of what happened while they were gone.

S. Nakamoto, Bitcoin: A peer-to-peer electronic cash system, May 2009.



Hash function as “chewing” or “digest” function

any data, any size

9fe6d081884c7dES @
9293e12fagZebasa

always the same length, no matter what went in

-
-
-
LR

can't be reversed

34



Blockchain properties
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Alice pays Bob 3 bitcoins

Chris pays Doris 2 bitcoins




Trust Transfer...

INSIDE: A 12-PAGE SPECIAL REPORT ON COLOMBIA
007 and the spectre of Britain's past

The - Turkey votes to the sound of bombs
ST SLON I IURT @  Those ever-creative accountants .
America takes the fight o IS GOVERNMENT - CONTROL UNITS
OB 1 TT ATV e 2oxs temeiiecon  COywolves: the new superpredator

The trust machine

-
— L\
= G @iEs 1 L €
How the technology behind bitcoin 50 S 5
could change the world > O™0 u
o
Seed : . e .
Farming Processing Distribution Retail Consumers
supply
d
= mm 2B 2s N
g i 012345678 E E
= 5
12
02 HE HEEE é§§
=t ] ] HEEE EER N i
3]

Oct 2015



Blockchain Type

Public Chain Consortium Chain + PBFT ..
Permissionless

| Permission
()
The Perfect Zone (The Goldilocks Zone) 3
i » = PP ™
Slow and energy-wasting « PBFT Consensus: A consensus mechanism e IB M FOOd Tr USt
Everyone can access data that does not require mining. It works quickly »
: . e even with some malicious nodes.
Destroys business confidentiality « Hyperledger Fabric: Allows only specific

allies in the supply chain (farmers, producers,
government) to join the network.




BLOCKCHAIN

/7<% VIETNAM
\\1/ CORPORATION

VIETNAMNET GLOBAL 04/06/2019 09:59 (GMT+07:00)

Blockchain tech helps Vietnham’s mangoes reach
world market

f zao L Follow VietNamnet on Google News

Vietnam’s first eight tons of mangoes have reached the US market with blockchain-based

traceability technology.

WY vietnam’s first eight tons of mangoes have reached the US market with blockchain-based
traceability technology.

The mangoes, shipped to the US by air on April 18, were collected from My Xuong Mango Cooperative in

Cao Lanh, Dong Thap. All of them met VietGap standards.

https://viethamnet.vn/en/blockchain-tech-helps-vietnams-mangoes-reach-world-market-536036.html



Details

L]
B f‘ h Unique Id e3160143-31a5-44e5-8e7f-474fb59efbbb Id: 284dfb56-edbf-434a-908c-8a63b7d77aab
o ee a].n RFID 501040983

¢ o
O'C% Custodian Brookwater Farms
Location  Northumberlamb
Arrival at Processor  1/29/2019 1:01:59 PM

Products Events

Action: Create
Txld: 0x283364ed75a83f5fbfb03b586hck...

Id: 7c1b8b7c-fba5-4643-a05b-beb641634404

Id: f6f41e30-cdf4-401a-82d2-35a9780478cf Details

Description: born
Product Type: Carcass DateTime: 04/16/2018 00:00:00

Batch Events

Id: 4ea9f07e-cd70-44cb-adca-8918e07bf418

Description: Moved to main cooler
Location: Northumberlamb
DateTime: 01/31/2019 05:30:00

1d: 61b48bf0-d651-4890-b14c-db73a5a9df20

Description: Processing for packaging
Location: Northumberlamb
DateTime: 01/31/2019 07:30:00

Id: c1e2eefe-06ef-4d21-9b10-2d459aa729be

Description: Finished packaging
Location: Northumberlamb
DateTime: 01/31/2019 09:30:00




Food Traceability on Blockchain:
Walmart’s Pork and Mango Pilots

With IBM Reshma Kamath!
Northwestern University, Chicago, 11., US A
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End to end tracing time for Mango



L

+* IBM Food Trust™

v

028000 “ 215200 ‘

@ zooM

More Info
UPC-A:
EAN-13:
Amazon ASIN:
Country of Registration:
Brand:
Model #:

Last Scanned:

UPC 028000215200 has following Product Name Variations:

1. NESTLE TOLL HOUSE - Semi-Sweet Morsels 6.00 oz

2. Semi-Sweet Morsels

3. Nestle Toll House Semi Sweet Chocolate Morsels 170g (bbd November 17)clearance
4, NESTLE TOLL HOUSE Semi-Sweet Chocolate Morsels 6 oz. Bag

5. Nestle Toll House Semi Sweet Chocolate Chips

028000 21520 0
0 028000 215200
B0O03G2QGVG
United States
Nestle
0002800021520

2022-04-07 19:45:42

CRYPTO
ECONOMY




vechain

Public Enterprise Blockchain

ANY CONSUMER APPLICATION

ANY PRODUCT WITH A TAG

Qﬁl

Any Tagging Technology

RFID

NFC

Barcode

Smart Packaging Sensors
QR Code

EPC

Beacons

Image recognition

Blockchainining Fashion

"V

vechain

ANY BUSINESS APPLICATION

ANY PRODUCT WITH CONNECTIVITY

~

Any
Wireless
Radio
ZigBee
Wifi

BLE
Cellular
802154

Any
Embedde.
Tech

Marvell
Broadcom
TI

ARM
Intel
Freescale
Arduino

N

Any
Messagin
Protocol

CoAP
MQTT
WebSockets
REST/HTTP

V]

E
o
<
N
[
[
e
wv
b
-
w
3
o
c

| VeThor Token




cider
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\, ' VeChain ToolChain | {s\
VeChain ‘ @‘_‘

[ VeChainThor Blockchain :

Distributor i-— _E

h—,uﬁl Retail Store
I
Consumer scans NFC %

Q Product Authentication @

‘ VeChain NFC Tag ! »_
@
¢ A

e Fruit origin

e Fermentation plant

e Production date

e Shipping route

e Supplier

e Verified certifications

e Product movement history



	Default Section
	Slide 1: Digital Technologies for Food Traceability
	Slide 2
	Slide 3
	Slide 4: ccccccccccccc
	Slide 5: cccccccccccccc
	Slide 6: What happened?
	Slide 7: Down stream tracking
	Slide 8: 1D Bar Product code standard GS1 organization GTIN-13/EAN UPC13 (Global Trade Item Number)
	Slide 9: (Logistic unit:SSCC Barcode GTIN-18)
	Slide 10: Quick Response -2D barcode
	Slide 11: QR code guide to WWW.
	Slide 12
	Slide 13: Aesthetic  QR
	Slide 14: https://acfs-qrtrace.com/ProductInfomation/VE01811/FG670603KL004/KL004 https://acfs-qrtrace.com/ProductInfomation/VE01811/FG670708KL003/KL003
	Slide 15
	Slide 16: QR-Anti counterfeit
	Slide 17: Serialized QR a unique QR code containing a unique serial number or identifier. unique tracking method and traceability throughout the supply chain. 
	Slide 18
	Slide 19: Encrypted QR code, try this 
	Slide 20: https://www.2cq.co/dom/d.aspx?C3E85B041F5D43669A1E28CDDD6ED46D730E6A906320F03ECB17E4D09F7BB6F37F3E+0028200003355+8090000411$
	Slide 21: Encrypt QR code  unique package ID
	Slide 22: Radio Frequency IDentification 
	Slide 23: RFID-Electronic product code:  GTIN>Serial GTIN
	Slide 24: RFID temperature sensor
	Slide 25: Near Field Communication (High Frequency-short range RFID)
	Slide 26: Wine Using NFC anti-counterfeiting Solution 

	Untitled Section
	Slide 27
	Slide 28
	Slide 29: Key Technologies for Food Traceability>data base
	Slide 30
	Slide 31: Visibility Verification of Japanese Sake Supply Chain  GS1-Thailand IBM Japan
	Slide 32: All data must the same in every node
	Slide 33
	Slide 34
	Slide 35: Blockchain properties
	Slide 36: Trust Transfer…
	Slide 37: Blockchain Type
	Slide 38: https://vietnamnet.vn/en/blockchain-tech-helps-vietnams-mangoes-reach-world-market-536036.html
	Slide 39
	Slide 40: cccccccccccc
	Slide 41
	Slide 42: Public Enterprise Blockchain
	Slide 43


