
Honey.AI: AI-based microscopy for Honey authenticity through pollen analysis

Honey.AI is an AI-powered system designed to detect honey fraud by automating pollen analysis through a 
microscope. The tool facilitates on-site, rapid, and cost-effective analysis without requiring expert intervention. The 
pilot targets the verification of botanical and geographical origin, improving the transparency and authenticity of 
honey. The Honey.AI system includes a microscope, AI classifier, app integration, and QR-code-enabled traceability 
features. The pilot is being implemented in collaboration with experts and users across the EU and non-EU regions.
 

Several critical activities have been completed to lay the 
foundation for the Honey.AI pilot system’s deployment 
and scalability. Key tasks and achievements include:

• Development of AI Models for pollen identification: 
The team has successfully developed and trained AI 
models to recognize and classify various pollen types 
present in honey. This was achieved by using 
annotated datasets collected from natural honey 
samples, both from EU and non-EU regions.

• Data collection and annotation: Extensive data 
collection efforts were undertaken to expand the 
pollen dataset. Samples were gathered from various 
regions to include a diverse set of pollen species for 
training the AI models. The team annotated over 5000 
pollen grain images and integrated them into the 
training sets.

• Pilot testing in Spain and France: The first phase of 
pilot testing took place in Spain and France with 
selected honey producers and distributors. The 
objective was to assess the practical application of the 
Honey.AI system, identify potential usability issues, 
and collect feedback for refinement.

• Refinement of QR code system: The development of 
the consumer-facing QR code system has been 
completed. The QR codes now link to detailed pollen 
analysis reports and honey origin data, providing 
transparency to consumers regarding the authenticity 
and geographic sourcing of their honey.

Honey fraud undermines consumer trust and market 

integrity. Traditional methods of pollen analysis require 

expertise and are not scalable. Honey.AI offers a digital, 

AI-powered alternative by automating pollen analysis 

through a portable microscope connected to a mobile 

app. The system enables rapid and accurate pollen 

classification, providing producers, authorities, and 

consumers with transparent information on honey 

authenticity. This pilot aims to enhance fraud detection 

capacities, streamline analysis, and validate the 

approach in real-world conditions.

Solution

Honey.AI addresses fraud by using AI to classify pollen 

grains and assess the geographical and botanical origin 

of honey. The system captures images via a microscope 

and processes them through trained neural networks. A 

mobile app provides real-time results and generates a 

QR code with consumer-facing information. The tool 

supports traceability and fraud prevention by identifying 

patterns inconsistent with claimed origins. It is especially 

valuable in detecting cases where ultrafiltered honey is 

supplemented with exogenous pollen.
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Figure 1: Invited speech for a Master course at Universitat 
Autònoma de Barcelona by Dr. Gerardo Caja on honey 
quality analysis and Honey.AI pollen. 

• Collaboration with stakeholders: Strong partnerships 
have been forged with beekeepers, honey producers, 
and laboratories to ensure the quality and accuracy 
of the data being collected. This collaboration has 
been crucial in expanding the pollen datasets, 
especially from non-EU regions.

• Technical improvements and optimizations: The 
technical infrastructure has been enhanced, including 
the optimization of the backend AI system. The 
system has been refined to improve inference times 
and classification accuracy. Cloud computing 
resources have been optimized, reducing costs and 
improving processing efficiency.



❑ Milestone 1: Development and initial testing of the 
pollen identification algorithm

❑ Milestone 2: Integration of cloud storage and data 
access features

❑ Milestone 3: Completion of early-stage device 
prototypes

❑ Milestone 4: Positive feedback from early testers 
regarding the potential of the QR code and 
geographical origin tracking features

Challenges persist in accurately identifying exogenous 
pollen, especially in ultrafiltered honey, due to its 
"clean" nature and lack of typical impurities. Efforts are 
underway to refine datasets and improve the AI model 
to overcome these issues.    

Honey.AI will focus on enhancing the device and 
software functionalities to make the solution more 
robust and scalable. Future steps include refining 
the AI model, integrating additional datasets for 
more species, and expanding device manufacturing. 
The pilot will move into broader user testing across 
additional regions, with the goal of gathering 
comprehensive feedback and iterating on the 
product. Efforts will also be made to address the 
remaining technical challenges related to exogenous 
pollen identification and expand partnerships with 
key players in the honey industry to facilitate market 
entry.

Data is collected via microscope images of pollen in 
honey. These images are annotated using the 
proprietary PollenView tool, then reviewed by 
melissopalynology experts. Datasets are stored on 
AWS, OneDrive, and local servers. Models are 
trained on NVIDIA-based platforms using TensorRT 
for faster inference. Integration with an app and 
cloud backend supports automated classification 
and result dissemination.
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Figure 2: Colour evolution of ultrafiltered honey samples with 
exogenous pollen from M1 to M3.

• Successful pilot testing: Pilot testing in Spain and France demonstrated the system’s ability to accurately detect 
pollen types and verify honey authenticity, validating its applicability in real-world scenarios.

• Expanded dataset: The pollen dataset was expanded, including samples from both EU and non-EU countries, 
increasing the model's ability to recognize a wide range of pollen types.

• Technical enhancements: The system was optimized for faster inference times and improved accuracy. Key 
infrastructure, including cloud storage and processing, was enhanced to handle larger datasets efficiently.

• Stakeholder engagement: Strong relationships with honey producers and other stakeholders have been 
established, facilitating further improvements and providing practical insights to enhance system performance.
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