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MOTIVATION

e Can we model the recommendation
problem as a combinatorial
optimization problem?

e Currently, there is not research
bundling food and exercise
recommendation as a unified
recommendable item.

e As of yet, Genetic Algorithms (GA)
are not fully exploited in
Recommender Systems (RS) domain.




PROPOSAL

e A novel RS model based entirely on a
GA, whose fithess function balances
what the user likes (food and

exercising) and her/his wellbeing goal.

e This RS model returns a "healthy
bundle” that consists of a meal (set of
food items) and an exercising activity.




MODEL - ARCHITECTURE
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MODEL -BUNDLE (ITEMS)
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MODEL -FITNESS FUNCTION
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MODEL -GENETIC OPERATORS:
CROSSOVER
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MODEL -GENETIC OPERATORS:
MUTATION
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PERFORMANCE
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PERFORMANCE - RESULTS

e Number of executions: n = 100

* Number of generations: k = 100

e Number of individuals = 500




ONLINE EVALUATION

A group of 54 volunteers were provided with a
oersonalised lists of recommended bundles, two of
them are “true” bundles generated by our model
for her/him, whereas the other two are randomly

picked items from a generic user with the same
goal and neutral preference information.



ONLINE EVALUATION - RESULTS

e For an 88.9% of the volunteers,
at least one of the two
generated recommendations for
them was picked.

e From these, 25% (12 persons)
correctly guessed both of their
recommendations.

e The vast majority of users has
stated: “| like those meal-
exercise bundles the most”.



FUTURE WORK

e Introducing collaborative filtering to consider the preference and
behaviour of similar users.

e |Incorporating past user data from e.g. meal diaries and
wearables to implicitly build their preterences.

e Considering other nutrients such as saturated fat, omega3-fatty
acids, fibre, etc.

e Collaboration with nutritional domain experts for creating more
precise recommendations.

e Considering user feedback for the generated recommendations.
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