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Deep Learning in Food Safety

• Our ability to record and store data has 
exploded

• Raises possibility for more advanced analysis 
than previous methods

• Deep learning can help automate analysis 
process, make use of big data, and augment 
human analysts
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Why Deep Learning?

• Deep learning can find complex relationships 
hidden in the data 

• Traditional analysis techniques require you to 
know the kinds of relationships you are 
looking for

• Deep learning can handle very complex data 
like images and video

• Capabilities of deep learning and neural 
networks are rapidly advancing
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Uses of DL in Food Safety

• On process and transport data for anomaly 
detection

• Optimizing process parameters, machine control

• Inventory management

• Routing and demand anticipation

• Risk assessment and management

• Visual inspection of product

• Visual monitoring of facilities

• Visual monitoring of livestock

• Visual monitoring of processes
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ML at different levels
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• In the European milk supply chain, a ML model identified correlations between 
national indicator variables and food safety risks more than a year later1

• In China, a graph-based spatiotemporal deep learning model was developed to 
determine the risk of foodborne disease in the next month in 4 different 
provinces outperforming traditional statistical methods2

• In China, ML models were shown to greatly (from 20% accuracy to F1-score 
.96) improve determining true outbreaks from case reports over prior rule-
based screening methods3

• In China, an ML model was trained to predict pathogen in specific cases of 
poisoning.  Natural-language processing workflows were used to improve 
coverage and accuracy of case reports (e.g. connect “hot pot” to “beef” and 
“mutton”)4

• In a pharmaceutical case study, a multiple stage ML model for phase and 
criticality labeling was developed for a multi-phase production process  
without labeled phases.5



Spatiotemporal Recognition
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Source: Du Y, Wang H, Cui W, Zhu H, Guo Y, Dharejo F, Zhou Y. Foodborne Disease Risk Prediction Using Multigraph Structural Long Short-term Memory Networks: 
Algorithm Design and Validation Study. JMIR Med Inform 2021;9(8):e29433. DOI: 10.2196/29433



More examples
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Sources: https://www.serket-tech.com/Products
https://flox.ai/
https://www.folio3.ai/livestock-management/

https://www.serket-tech.com/Products
https://flox.ai/


Anomaly Detection
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• Supervised machine learning requires labeled 
data

• Labeled data is often hard to come by

• Anomaly detection is a type of unsupervised 
learning that can be used even without 
labeled data

• Using purely features, the system learns to 
identify “typical” input – and can alert humans 
when atypical input is detected



Anomaly Detection Example
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• Autoencoders use deep learning to package and reconstruct 
input data

• If a well trained autoencoder can’t reconstruct the input, the 
input is likely anomalous

Source:https://towardsdatascience.com/anomaly-detection-with-autoencoder-b4cdce4866a6



Data Integration
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