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Abstract: 

food waste. This review highlights the potential of AI for 

have shown promising potential in enhancing food safety 

I. INTRODUCTION AND LITERATURE SURVEY

Predictive Analytics for Contamination Prevention: AI 
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Quality Control and Inspection: AI-powered computer 

Supply Chain Monitoring: AI can monitor and analyse 
data from the entire food supply chain to ensure 

Temperature and Environmental Monitoring: 

transportation facilities. AI can predict potential failures 

food safety is compromised.
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 Predicting Shelf Life: 

 Automated Hazard Detection: AI can automate the 

 Consumer Feedback Analysis: AI can analyse consumer 

data.

 Regulatory Compliance: AI can assist food producers 

processes, maintain records, and alert operators to any 

 Personalized Recommendations for Allergen 
Management: 

 Robotic Process Automation (RPA): RPA can handle 
repetitive tasks related to food safety, such as data entry, 

 Detection of Food Fraud: Food fraud refers to any 

appropriate sensors and detectors, AI systems can help 
detect food fraud.

[1] 
[2]
as:

TABLE I: LITERATURE REVIEW

Sr. 
No.

Review Title Method Used Remarks References

1.

Models for 

Contaminants in 

and Opportunities. 

Binary Models

[3]

2. Food Fraud [4]

3.
and Safe Food 
Supply Chain. 

Full Convolutional 

Short term memories, 
CRNN, Encoder-
Decoder models, 
Attention Mechanism, 
Performance 

Adaptation.

[5]
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Sr. 
No.

Review Title Method Used Remarks References

4.

Improved Safety 
Measures in Food 
Supply Chain. 

Blockchain [6]

5.
Food Safety 
Inspection System 

AI-Automated 

Computer Vision, 
Other Sensor Systems

[7]

6.
with Bayesian Belief 
Networks.

Bayesian Belief 
Networks

systems that are consumer preferred. 

[8]

7. Smart Chemical 

Determination and 

Qualities Based 

Basis Function 
Network. 

with Chemical Sensors

[9]

8.

Adulteration and 
Defect Detections 
in Food and 

Industry: A review.

[10]

9. Prediction of Food 

Data from Rapid 
Alert System for 
Food and Feed 

Bayesian network 

[11]

10. Application 
of Computer-

Industry. 

Vision, Genetic [12]
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Food Safety and Predictive Analytics

prevention.

illness, etc.

 Tech-Enabled Traceability: Predictive analytics can 

contamination events [13]

food industry [1].

 Smarter Tools for Prevention:
data, predictive models can identify patterns and 

contamination [13]

[1]

 Business Models and Retail Modernization: Predictive 

[2]

[1].

 Food Safety Culture:

[13]. AI 

[14].

 Fraud Risk Prevention:

[15]. 

[16] [17].

Examples of Predictive Analytics in Food Safety
 Smart Sensors:

conditions. Predictive models analyse this data to 
identify potential risks and prevent contamination [18]. 

neural networks [19]

well [13]

 Contamination Pathways:
predictive models to understand contamination pathways 

delicatessens, and production of commodities like tree 
nuts, cheese, and fresh-cut produce [3]

[13].

 Machine Learning for Drinking Water Contamination:

[4]. Machine 

pharmaceuticals, pesticides, micro-plastics, etc. AI 



78 

model determines the chemical components that is 
[10].

resources to consumers [6].

In summary, predictive analytics is a powerful tool for 

a healthier and safer environment for consumers.

II. CASE STUDIES AND APPLICATIONS

a) IBM’s Food Trust: 

[20].

Concept of Blockchain System

[6].

Inspecto: 
detect contaminants in food products in real-time [21].

Food Inspection System with AI, Imaging & Robotics

non-destructive rapid analysis. 

[7].

TOMRA Sorting Solutions: 

[9]. AI 

rotten or unripe fruits and any other food products that do not 
[22].

Deep Neural Network (DNN): XAI 

[23]. 

Deep Neural Network (DNN) – New Era of Machine Learning

[24].  In 
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speed and power. DNNs work with different data forms such as 

data sets [25].

Bayesian Network (BN):  Predict several types of food fraud 
[11]. 

[8].

AI
Machine 
Learning

Sensors

Block Chain 

System

Robotics

AI 

III. CHALLENGES IN IMPLEMENTING AI BASED QUALITY

CONTROL AND INSPECTION

comes with several 

Limited Attention Span and Fatigue: Visual inspections 

periods. AI systems can operate continuously without 
[26].

 Manual inspections are time-

[27].

Complexity and Multidimensional Analysis:

can handle multidimensional data more effectively than 
human inspectors [26]

[28]

[29]. 

Lack of Consistency and Replicability:

[26].

Cost and Scalability:

[26].

Human Inspection Limitations:

deviations from standards [26]

[30].

Documentation and Reporting: Proper documentation of 
inspection results is crucial for compliance. AI systems 

the documentation process [26]. Automation in the data 

Lack of Traceability and Data Analysis:

[6]. 

[11].

Supply Chain Monitoring: Food supply chain is crucial for 

aspects to consider:

Traceability:

[31].

Temperature Control: Proper temperature control is 
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parties.

mathematical model incorporated into AI. It works on 

[32].

Quality Assurance:
checks are necessary. AI can analyse data from sensors, 
cameras, and other sources to identify anomalies or 

[33]. 

Predictive Analytics:

weather patterns, and other factors, you can anticipate 

the market [18]
[10].

Risk Assessment: Assess risks related to food safety, fraud, 

history of non-compliance or suspicious activities. It can 

[34]. 

Collaboration:
AI-powered platforms can facilitate communication 

personalisation ideas for new product ventures for 

[12]. 

Regulatory Compliance: Stay updated with food safety 

[35]

a) Data Availability and Accessibility
 Obtaining Relevant Data:

 Data Accessibility:

industry professionals or is in a format that is not easily 
[36]

b) Model Development and Validity
 Model Creation:

parameters.

 Expense of Creation:

 Validity:

is essential [36]

them plays a crucial role.

c) Software and Format Compatibility
 Software Limitations:

issues. 

 File Types: Different software tools handle various 



 81

sometimes [36].

d) Bias and Generalization
 Bias:

and accurate predictions.

 Generalization:

[37].

e) Privacy and Security
 Data Privacy: 

 Security:
[38]. 

f) Interpretability and Transparency
 Interpretability:

 Transparency: 
process transparent allows stakeholders to assess its 

[39].

g) Integration with Existing Systems
 Legacy Systems:

 Real-Time Monitoring System: For predictive models 

particularly in vast supply chains [40].

 Interpretability & Trustworthiness: Investors must 

in situations where food safety is at risk [13]. For such 

 Cultural and Behavioural Factors: Food safety is 

food safety, consistency, and consumer satisfaction. AI has 

a) Visual Inspection AI by Google Cloud:
Inspection AI

 Reduced Cognitive Load:

 No Programming Required:

 Detects Multiple Defects: It can analyse hundreds of 
areas of interest on a product within seconds [13].

b) Minimizing Human Error:

detect defects, and sort products in real-time. And the AI systems 

accuracy [41]

[42].

c) Streamlining Inspections with AI Algorithms:

[43]. Enhanced compliance 

[44].
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d) Limited Attention Span and Fatigue: Visual inspections 

consistency and accuracy [26].

 Manual inspections are time-

[13]. 

[27]

f) Complexity and Multidimensional Analysis:

various features simultaneously [24]

 [28]

[29]

g) Lack of Consistency and Replicability:

[26].

h) Cost and Scalability:

[45].

i) Human Inspection Limitations:
[45]. AI 

[41] [26].

j) Documentation and Reporting: Proper documentation is 
crucial for inspection. 

 [26]. Automation in the data 

k) Lack of Traceability and Data Analysis:

[46]

IV. CONCLUSION AND FUTURE SCOPE

provide safer food products to consumers. 

chain.

incorporate the AI to streamline the processes of food industry.
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