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Big Data - The Data Explosion in the world beyond food safety

Over 2.5 quintillion bytes of data are created every day

It is estimated that > 90% of the world’s data was generated in just the last three years

If all data generated in a day were burned onto DVDs, the stack would reach from Earth to Mars and back

Every minute, around 4.5 million videos are uploaded to YouTube, 500 million tweets are sent on
Twitter, and approximately 41.6 million messages are sent on WhatsApp.

The National Oceanic and Atmospheric Administration (NOAA) collects over 20
terabytes of data every day for weather prediction
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The 5 V’s of Big Data — Food Chain stakeholders must extract Value

VOLUME

Huge amount of data

VERACITY

Inconsistencies and
uncertaintyin data

Different formats of data
from various sources

VELOCITY

High speed of
accumulation of data

VALUE
Extract useful data
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Putting Food safety data in the ‘Lake’

Internal Data
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* Analytical Compliance Data
» Surveillance Data
 Analytical monitoring Data

Datalakes

Internal & External Data

Analytical Compliance Data
Surveillance Data

Analytical monitoring Data

Public Alerts/surveillance Reports

.and sharing with other stakeholders

Intra Industry/Authority Data

Shared Analytical Compliance Data
Shared Surveillance Data

Shared Analytical monitoring Data
Public Alerts/surveillance Reports

Data Trusts
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The Diverse Nature of Food Safety Data

e Structured e Semi-Structured
» Tabular Analytical Reports . » Graphical information
e Quantitative data l‘ e Consumer feedbacks
* Internal surveillance/Monitoring data “ . & f » Power point presentations
» Supplier Performance Metrics ¢ “  Transcripts/video/Audio
 Batch Numbers/Production times é .‘ A * Certificates of Analysis (COA
’
oA
i A f
A 4 b .
s ANT
O - -

e UnStructured

* Machine data

» Text messages/Emails

e Survey responses

» Scientific publications/Reports
» Blogs
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Harnessing Food Safety Big Data & Digital solutions Along the Value Chain
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Multiple data collection points in food value chain
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Food Safety Data Analytics Using Artificial Intelligence (Al)

Unsupervised

. Computer
learning

vision

Artificial
Intelligence

Supervised . Natural
learning JE—Zpmams Mad"!ne language
Learning processing

Analytical
tools

Reinforcement
learning

Al: The simulation of human intelligence
processes by computer systems that enable
machines to perfrom tasks such as learning,
reasoning and problem-solving.

ML: A subset of Al that leverages data and
learning algorithms to improve its performance.

Natural Language Processing: A field of Al that
aims to interpret human language

S22\ Good food, Good life



Broad Applications of Big Data Analytics/ Al in Food Safety

Predictive Analytics

> Supplier Management
» Early Warning/Horizon Scanning
» Material Risk Management

Quality Control and Inspection
> Analytical Devices
» Detection Equipment
> Verification Analysis

Supply Chain Transparency

> Blockchain Technology
» Sensor technology

Education and Training
» Access to Local and Generic Standards and Information

Sentiment Analysis - Feedback

10
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The New Food Safety Reality — Data For Early Warning/Foresight Needs

»

=

ﬂa(ocus B

Detect Understand Risk Evaluate m

l Tools, Expertise, Risk Assessment,Decision making, Risk management,
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Predictive Analytics: Food Safety Early Warning Commercial Providers

FoodTrack Inc. © roopakal

FOOD SAFETY IN

Agroknow
Minimize food

safety risks 1R yOur
supply€hain

Make better decisions faster with global
e

food safetyinsights that arellive, o
accurate, easy to access and adapted to e I~ .
your supply chain. — - III""ii-

RRRRRRRRRRRRRR

SA7N\ Food and Agriculture
&@ Organization of the

United Nations

i Early warning p—
{3} tools and FE el
g\ systems for s : . Tomm— .
& | emerging issues
B8 in food safety

Technical background
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Predictive Analytics — Data For Early Warning — International Organisations
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Smart Agriculture — Collating Farm Data For Dynamic Food Safety Risk Management

!
v Fertilizer
)
(

Crop Diseases
Detection

' Monitoring,
.+ Forecasting and
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Fire Detection

" ’
Climate Conditions

https://doi.org/10.1016/j.asej.2023.102509
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Creating ‘Digital twin’ for the Supply Chain Through Sensor Technology

w3 Store #123
"v':" Ip )
, i " « Sensing and traceability information
Bridge Farm / /@; 4 Uirff‘“ on the size of a postage stamp
s ¥ 407
o o L e /| | :;»- "
it Sl « Embeddable and Attachable to

Store #122 ’ ’
w. Products/Cases

‘é L“‘i&.ﬁ & » /

Bookfeld Farm 2 L Iﬁ\)\J « Real-Time monitoring of Temp,
% | Humidity and Location
Casey Foods Manufacturer Store #121
Real-time Food Safety Monitoring (wiliot.com) SO/FLX
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https://www.wiliot.com/applications/food-safety-monitoring

Al Predictive Analytics for Supplier Management using Big Data

Metrics

? Audit Compliance

87%

Current Year

? GFSI Certification

64% ‘ 68%

Previous Year Current Year

7 QP Notifications-Total

27701 | 27534

Previous Year Current Year

? QP - Foreign Bodies

3.T11 2,731

Previous Year Current Year

SQA Alert

157 273

Previous Year Current Year

? QMS Compliance
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Al Predictive Analytics for Material Risk Management using Big Data

Salmonella in Raw Material — e.g. Herbs — Predicting what Materials to Test

005
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Al & Data: Predicting Factory Hygiene — When and Where to do sampling across factories
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Defect Elimination Using Advanced Analytics to predict conditions & limits

Factory
Milk dryer
Processing 300 processing )
conditions conditions ; BrainCube
with limits measured '
every minute Algonthms '
PLC, MES .. 6 months Processing
data conditions with
history new limits
Analytical 1 sediment test
Rul d f6 k
results measured < pl:oecerrs]?inz légrgjditior?z
every hour
SAP ...
Analytical r —
resu |tS e - absolute humidity EFB d
©) ﬁ
Q bad o
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Al embedded into Factory Monitoring and Detection Devices

Pest management: Insect monitoring | Foreign Body Detection: X-rays Machines Learning
traps that can count & Identify Insects ‘3 to Identify false rejects

03-09-2019, 12:00
2|
43%
04-09-2019, 12:00

X

CLOSE ALERT
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Using Al To Capture Product Performance and Sentiment Feedback

—
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Feedback reader "
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Feedback from amazon.it - 02 Nov 2023
*## & 3 Verified purchase
202 Nov 2023 M amazonit @ italy Il 72 sticks
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DENTALIFE
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Q Search any keyword Analyzed ~ Date v Most popular keyphrases

TRRER T Verilied purchase
(213 Sep 2023 Mamazonde @ Germany Wl 72 sticks
® Smell/Odour @ Chewtime @ Oral effects @ Value for money

The chewing sticks were purchased for a large mixed breed dog (withers 64cm; weight: 30kg)
The chewing sticks don't have a great smell, so the whole apartment doesn't smell like them.
The grooves in the structure of the chewing stick can have a cleaning effect, At least he likes to chew it, even if it is eaten quickly because it is very

Price-performance ratio is right here, as only one chewing stick should be given daily,

% Show original & Source (4 Share
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Recalls: Using Store cards & Electronic payment methods to trace consumers

Figure 5 Point of Sale notifications design at the end «

Recall Alert e
Salmonella Alert
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Tracing Global/Local foodborne Iliness Through Whole Genome Sequence Big Data
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ChatGPT: Ask the Expert — Training & Education

Data quality

publied  SopeMed
m&ﬁl linMe

pmc Lpaser (S04 m

Database S B
Internet
A
yelp=t 9
Social media @

‘What are the best thermal processing parameters for canned soups?”’
To ensure safety and quality of canned soups, the recommended thermal processing parameters include:

Temperature: Reach at least 240°F (116°C) through pressure canning.

Processing Time: 85-100 minutes for quart-sized containers; adjust for smaller sizes.

Rapid Cooling: Cool to around 70°F (21°C) after processing.

Acidification: If necessary, add acid to low-acid soups.

Balance Safety and Quality: Avoid overprocessing for better texture and flavour.

Heat Penetration Studies: Validate parameters with temperature measurements.
« Regulatory Compliance: Ensure compliance with relevant food safety regulations.

= Specific parameters may vary based on soup , ingredients/recipe. Consultation with food safety experts is essential

24

Data size

am an expert microbsobogist. could you tell me whial is the minimum water actiaty that will control the formation of ach

DEans (o |_:|-_'-'_"~'| WITh [heE COrmespondir a FeTErences

Accoeding to the available information

P

sture content). This information is basad on in vitro OTA |,,-'l'|].,|.",!‘-'gr'|- f gréen offe

(equivalent 1o approximately 14% mo

note that even with this minimum water actnaty, improper storage or other factors could still lead to OTA contamination

maore delaibed information on the topic, | récommeénd conducting & more comprehensive iterature search or ra

publications and research articles related to ochratoxin formation in coffee beans

References: | () sct-cofiee | | (@) sctcottes | () ronimsibaryes | (@) o2 | [ fao | () scsncedine

i n eLAATCOatE rs;'l:\]

ferming [0 5

coffee G

ratoxin on

the mimimum water activity required to control the formation of ochratoxin on coffee beans is 0.80 G

e. It is important 1o

Unfortunately, the specific references for this information were not provided in the search results. To obtain the corresponding references and

S5
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ChatGPT Ask the Expert — Limit data source to Internal Sources

Q‘Create a list of audit questions for an internal audit of a food manufacturing operation for the
requirements in the text in FSSC 22000 and Nestlé Internal Standards.

Ensure the questions generated will require a yes or no answer and that the question
generated is less than 35 words.’

‘Act as a food safety HACCP expert with experience in HACCP and hazard analysis’.
Based on Nestlé HACCP studies, give me a list of hazards and their controls for
ingredients and manufacturing process for a plant-based burger’

‘Act as an Industrial Hygiene expert with experience in food manufacturing. Give me a
list of Standard operating procedures (SOP) used to clean mince meat mixing station.
Ensure pictures/images are included in answer’

25 S22\ Good food, Good life



Challenges, Barriers and Gaps to the Uptake of Big data/Al derived Tools

26

)

)

0]

Lack of Facilities for sharing of information between Countries, Authorities or Industry
Legal, regulatory, confidentiality issues with respect to sharing or exposure of data

Lack of data quality/standardisation and quantity to enable interoperability between
systems

Lack of expertise in food sector, especially in Al and IOT Tools

Challenges in data fairness (Findability, Accessibility, Interoperability and reusability
(FAIR)

Challenges with scalability and data storage

SMEs (Food Safety Experts) must not be removed form Al derived analytical processes
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Questions

LET'S SOLVE THIS PROBLEM BY
USING THE BIG DATA NONE
OF US HAVE THE SLIGHTEST
IDEA WHAT TO DO WITH
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