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Introduction
• Everyday life becoming more and more digital:
• Boom in online marketplaces.
• Further escalated by the Covid-19 pandemic and the ensuing
lockdowns.

• Suppliers and retailers have growing databases of transaction
data.
• This data is helpful in many ways:
• Highlight product popularity and seasonal/regional trends1.
• Improve product recommendation systems2,3.
• Improve search functionality4.

Main Hurdles
• Retail staff can not be expected to remember product
recommendations for every product available.
• Increase in customers reduces staff ability to make more
personalised recommendations.
• Turning to online sales and not being properly equipped for it.
• Limited or no access to the computing power necessary for data
processing.
• Big data analytics is not a human skill.

Solution
• Put available High-Performance Computing (HPC) resources6,7
to use (ON4OFF):
• Use transaction data to extract association rules
• Improve personalised recommendation systems with machine learning
approaches.
• Automate product tagging for search using image recognition.
• Make the online resources available to smaller retailers.
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Colour Detection
• Uses K-means Clustering
to detect most dominant
colours.
• Compares to standard
RGB colours available in
most Linux distributions.
• Outputs the nearest
recognized colours as list
of tags.
• Module is the most
portable element of the
service platform.
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Shape Detection
• Feeds sample images
into pretrained
ResNet509.
• Produced tags are filtered
(remove irrelevant tags).
• Used to retrain a new
ResNet50 model with a
reduced classifier layer.
• Training on GPU takes
about 10 minutes to
complete.
• Retrained model (~105
MB) is exported to the
service platform.
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Recommendation
• Transaction data is
cleaned, reformatted, and
encoded.
• This step is impossible
without HPC -> 500GB
stored in Memory.
• The association rules are
loaded into the service
platform and used for
product recommendation.
• Also implemented
collaborative filtering for
personalised
recommendations

Products
(Rows
217167)

Conclusions
• Developed a comprehensive approach to implement HPC
resources in the service of the retail sector.
• It is meant to improve the shopping experience for customers,
improve recommendations, and therefore sales, and simplify
product tagging on websites.
• The service platform also integrates with resources available
from cloud computing vendors.
• Currently in the process of being applied for new projects as
part of the ON4OFF project.
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