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Big Data  - The Data Explosion in the world beyond food safety
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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
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Putting Food safety data in the ‘Lake’ …and sharing with other stakeholders
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Internal Data Internal & External Data Intra Industry/Authority Data

• Analytical Compliance Data
• Surveillance Data
• Analytical monitoring Data

• Analytical Compliance Data
• Surveillance Data
• Analytical monitoring Data
• Public Alerts/surveillance Reports

• Shared Analytical Compliance Data
• Shared Surveillance Data
• Shared Analytical monitoring Data
• Public Alerts/surveillance Reports

Datalakes Data Trusts



The Diverse Nature of Food Safety Data
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• UnStructured
• Machine data
• Text messages/Emails
• Survey responses
• Scientific publications/Reports
• Blogs

• Structured
• Tabular Analytical Reports
• Quantitative data
• Internal surveillance/Monitoring data
• Supplier Performance Metrics
• Batch Numbers/Production times

• Semi-Structured
• Graphical information
• Consumer feedbacks
• Power point presentations
• Transcripts/video/Audio
• Certificates of Analysis (CoA



Harnessing Food Safety Big Data & Digital solutions Along the Value Chain

5 December, 20247

Digital/Data in Agriculture
Precision Agriculture
Digital/Data in Agriculture
Precision Agriculture

Digital/Data in Production
/Manufacturing

Digital/Data in Production
/Manufacturing

Digital/Data Consumer
Feedback/Public health
Digital/Data Consumer
Feedback/Public health

Factory Robots
& Cobots

Factory IoT AI & Machine
Learning

Factory
Performance

Apps

RetailInput
Food

ProductionAggregator
Pre-

Processing

Farm
IoT

Farm Mgmt
Platform (ERP)

AI & Machine
Learning

Farmers

Pesticide
Apps

Crop & Animal
Production DSS

Fertilizer
Apps

Connected
Machines

Data Services
(e.g. imagery)

Irrigation
Apps

Supply
Chain IoT

Marketing &
Consumer Insights

E-Commerce
Portals

Retail–Consumer
Interaction Apps

Smart & Modular
Factories

Farm Automation
Robots & Cobots

Individuals
& Families

E-Commerce
Portals

Mgmt Platform (ERP)

E-Commerce
Portal

Food Pairing &
Nutrition Guide

Remote Advisor
(Augmented Reality)

Safety &
Quality

Public
Health

Product/environment/
Ingredient analysis



Multiple data collection points in food value chain

5 December, 20248 Corporate Operations Quality Management



9

Food Safety Data Analytics Using Artificial Intelligence (AI)

AI: 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 AI that leverages data and
learning algorithms to improve its performance.

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



Broad Applications of Big Data Analytics/ AI in Food Safety
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• 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
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The New Food Safety Reality – Data For Early Warning/Foresight Needs

Detect Understand Risk Evaluate Communicate Control

Tools, Expertise, Risk Assessment,Decision making, Risk management,

Corporate Operations Quality Management



Predictive Analytics: Food Safety Early Warning Commercial Providers
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Predictive Analytics – Data For Early Warning – International Organisations

Corporate Operations Quality Management

Food safety

Food       Fraud



Smart Agriculture – Collating Farm Data For Dynamic Food Safety Risk Management
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https://doi.org/10.1016/j.asej.2023.102509



Creating ‘Digital twin’ for the Supply Chain Through Sensor Technology
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Real-time Food Safety Monitoring (wiliot.com)

• Sensing and traceability information
on the size of a postage stamp

• Embeddable and Attachable to
Products/Cases

• Real-Time monitoring of Temp,
Humidity and Location

https://www.wiliot.com/applications/food-safety-monitoring


AI Predictive Analytics for Supplier Management using Big Data
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Metrics Performance By Material Performance By Vendor Site
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AI Predictive Analytics for Material Risk Management using Big Data

Total quantity Analysed (Kg) Total quantity Analysed (Kg)Total quantity Analysed (Kg)
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Salmonella in Raw Material – e.g. Herbs – Predicting what Materials to Test



AI & 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

Ι Olivier Robin, QMS Predictive
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AI embedded into Factory Monitoring and Detection Devices
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Pest management: Insect monitoring
traps that can count & Identify Insects

Foreign Body Detection: X-rays Machines Learning
to Identify false rejects



Using AI To Capture Product Performance and Sentiment Feedback
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Recalls: Using Store cards & Electronic payment methods to trace consumers
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Tracing Global/Local foodborne Illness Through Whole Genome Sequence Big Data
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Sequencing Pathogenic Bacteria
Associated with Illness

Building Databases of Sequnced
Pathogenic Bacteria

Source Tracking Related
Illnesses



ChatGPT: Ask the Expert – Training & Education
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‘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

Q

Q



ChatGPT Ask the Expert – Limit data source to Internal Sources
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‘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’

‘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.’

Q

Q

‘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’

Q



Challenges, Barriers and Gaps to the Uptake of Big data/AI derived Tools
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o Lack of Facilities for sharing of information between Countries, Authorities or Industry

o Legal, regulatory, confidentiality issues with respect to sharing or exposure of data

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

o Lack of expertise in food sector, especially in AI and IOT Tools

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

o Challenges with scalability and data storage

o SMEs (Food Safety Experts) must not be removed form AI derived analytical processes



Questions
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