
Integrating SHAP/LIME and Knowledge Graph Reasoning to Explain Food and Menu
Recommendations in EXERSYS

EXERSYS
An EXplainable RecommandER SYStem for the Nutrition Domain.
Combining Knowledge Graphs, Ontologies and Machine Learning.

Most chronic diseases are correlated to unhealthy eating habits [1]. Public health agencies have
created dietary guidelines targeting the general population to push people for healthier eating habits:
“eat at least 5 fruits or vegetables per day”, “limit your consumption of salt”. The compliance of
these guidelines is relatively low, although the awareness about an healthy diets is rather good [2].
There are different causes that contribute to this: cultural and personal preferences, difficulty of
implementation, availability and price of food items [3] and so on.
In the EXERSYS project we are developing a recommender system of food items that can deal with
most of these causes. Recommender systems [4] are (web, mobile, standalone) tools that have
become increasingly popular for supporting the user in finding personalized suggestions of products,
services and information. They have been very successful in a variety of domains (e.g., movies,
shopping, social networks) and deployed in many applications. Recommender systems (refer to [5]
for a survey) are based on the general idea of “suggesting similar items for similar users” and often
exploit personal user preferences, past behavior and similarity between users.
In food related recommender systems, the recommended objects can be recipes, food items or
menus. A menu is a complex item composed of different dishes, users’ preferences for a dish can
change in response to the other dishes consumed with it, users' health situation (e.g diabetes, arterial
tension, allergies) may add constraints on possible dishes/ingredients to consider in a menu. Hence,
recommending menus requires checking if the plates are compatible and fitting the user preferences
and her health constraints. Moreover, a food-related recommender may consider the sequential
aspect of the eating consumption (what we accept to eat today may be related to what we have eaten
yesterday), while recommending an item to buy on a website is a one-shot recommendation,
recommending a food-related item one needs to consider at which frequency the item should/could
be recommended and when it has been consumed by the user. A food-related recommendation must
also consider the context of the consumption: user's preferences for food-related items may also be
dependent on user's context that can be social (e.g., dinner with friends), geographical and seasonal
(e.g., recommending menus with seasonal ingredients). Finally, when knowledge and/or data are
available, other constraints may be interesting to include such as ecological and ethical aspects that
may concern the origin of the ingredients, their environmental impact (e.g., use of phytosanitary
products, deforestation) and if their production is ethics compatible.
Menus recommendation is a novel challenging topic; recent works [18],[19] have dealt with the
problem of recommending a menu but they do not consider the complexity of the problem such as
the context of the consumption or the past sequence of menus consumed. The recommender system
developed in this project tackles these challenges by considering a hybrid approach that uses
knowledge graphs as prior knowledge and contextual information for the recommender system
[Noemie][Alexandre].
One of the reasons that limit the acceptability of a recommendation is the absence of explanations
behind it. The main focus of this master internship is to develop methods to provide such an
explication based on the knowledge graph used by the recommender system.

The student will:
1. Conduct a literature review on the state of the art in explainability for recommender

systems, with a particular focus on knowledge-based recommender systems.
2. Familiarize themselves with the current architecture and model of the existing

recommender system.



3. Implement an explainability method following the current research in machine learning
(e.g., SHAP, LIME, etc.).

4. Investigate approaches to enhance or complement the system’s explainability through
the integration of the Knowledge Graph (KG).

5. Implement and evaluate the newly designed recommender system using existing datasets
(INCA) and knowledge graphs (NutriKG).

Required technical skills:
1. Solid background in machine learning
2.Good understanding of knowledge representation and knowledge graphs (RDF, OWL,

SPARQL).
3. Experience with Python and common data science libraries (e.g., scikit-learn, pandas,

PyTorch, TensorFlow).
4. Basic knowledge of evaluation metrics for recommender systems (e.g., precision, recall,

coverage, diversity).
Supervision team:

Cristina Manfredotti, AgroParisTech, UMR MIA Paris-Saclay 518
Fatiha Saïs, LISN, UMR CNRS 9015, Université Paris-Saclay
Stéphane Dervaux, INRAE, UMR MIA Paris-Saclay

Planned internship period: March 1, 2026 – August 31, 2026
Location: Palaiseau
Allowance: Approximately €650/month (expected to increase in 2026, final rate to be confirmed in
November).
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