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Type de contrat : CDD
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A propos du centre ou de la direction fonctionnelle
Located at the heart of the main national research and higher education cluster, member of the
Université Paris Saclay, a major actor in the French Investments for the Future Programme (Idex,
LabEx, IRT, Equipex) and partner of the main establishments present on the plateau, the centre is
particularly active in three major areas: data and knowledge; safety, security and reliability; modelling,
simulation and optimisation (with priority given to energy).
The 450 researchers and engineers from Inria and its partners who work in the research centre's 28
teams, the 60 research support staﬀ members, the high-level equipment at their disposal (image
walls, high-performance computing clusters, sensor networks), and the privileged relationships with
prestigious industrial partners, all make Inria Saclay Île-de-France a key research centre in the local
landscape and one that is oriented towards Europe and the world.

Contexte et atouts du poste
The 3-year doctoral position is funded by a European Union’s Horizon 2020 grant for SustainML:
Application Aware, Life-Cycle Oriented Model-Hardware Co-Design Framework for Sustainable,
Energy Efficient ML Systems. The chosen candidate will be supervised by Prof. Wendy Mackay and Dr.
Janin Koch. The work will be in close collaboration with the DFKI (German Institute of Artiﬁcial
Intelligence) and other partners.

Mission confiée
Context
Recent generational leaps in the complexity and capabilities of Machine Learning (ML) models have
made Artiﬁcial Intelligence (AI) able to tackle challenges ranging from vision and graphics to natural
language, and even creative tasks. These improvements, along with the growing availability and
maturity of AI technologies, also helped democratizing AI as a tool for a broad audience of
researchers, industries, artists, and more. However this expansion also revealed the environmental
and economic impacts of AI technologies when used at very large scales [5, 7]. The adoption
of greener, less energy-consuming models by ML practitioners is a signiﬁcant aspect in successfully
improving AI impact in the future. However, there can exist hundreds of candidate algorithms to
address a single category of problems, and the choice of a ML model for a given task is often driven by
previous experience, domain understanding, or expertise availability. Adopting new technologies and
approaches typically requires additional learning eﬀorts in order to fully understand their purpose,
strength, features, and adequacy to a task. “AI waste”, or the environmental cost of using these tools
in terms of hardware and energy resources, is seldom taken into consideration.
This PhD in Human-Computer Interaction (HCI) aims to help ML practitioners better understand and
address these issues, using collaborative algorithmic agents able to work together with them and in
particular to inquire and understand their needs and to suggest the best and “greener” algorithms to
address them. It will contribute to a larger Sustainable AI project which aims to develop a design
framework and an associated toolkit to foster energy efficiency throughout the whole life cycle of ML
applications: from the training and testing iterations of the design and exploration phases, to
the ﬁnal training of the production systems, and the continuous online retraining during and a er
deployment. This PhD project will therefore address the HCI aspects of these objectives.
The candidate will be part of the ExSitu team, a France-based research group that investigates
alternate approaches to traditional human-computer roles in order to establish true humancomputer partnerships. We build on the principles of instrumental interaction [1 , 2] and
co-adaptation [6] to create interactive systems that are discoverable, appropriable [3],
and expressive [4], growing with their users to augment rather than replace their skills.

Objective
The goal of this doctoral position is to explore new directions of Human-AI interactions. This includes
new interaction and explainability approaches to allow ML practitioners to interactively explore the
trade-oﬀs of competing ML models with the help of intelligent agents. Exploring ML model
alternatives during the development process, before the models enter their full training cycles,
requires users to express potentially ambiguous project objectives and to understand the trade-oﬀs
of ML model alternatives, e.g. time, computing hardware, or estimated CO2 footprint for a particular
task. This requires the development of new design and evaluation methods to ensure eﬀective
interaction with intelligent systems, and specifically to:
Develop a better understanding of how users plan, search for, and select ML models.
Identify the relevant characteristics of a ML project in terms of constraints and context.
Develop new interactive methods for users to express and reﬁne these characteristics using
a human-computer partnership approach.
Develop new explainability approaches that intelligent systems can use to suggest and
expose the trade-offs of alternative ML models in a context-dependent manner.
Design new interactive visualizations to explore the design space of ML models with
multiple competing objectives, including AI-waste minimization.
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A propos d'Inria
Inria est l’institut national de recherche dédié
aux sciences et technologies du numérique. Il
emploie 2600 personnes. Ses 200 équipesprojets agiles, en général communes avec des
partenaires académiques, impliquent plus de
3500 scientiﬁques pour relever les déﬁs du
numérique, souvent à l’interface d’autres
disciplines. L’institut fait appel à de nombreux
talents dans plus d’une quarantaine de métiers
diﬀérents. 900 personnels d’appui à la
recherche et à l’innovation contribuent à faire
émerger et grandir des projets scientiﬁques ou
entrepreneuriaux qui impactent le monde.
Inria travaille avec de nombreuses entreprises
et a accompagné la création de plus de 180
start-up. L'institut s'eﬀorce ainsi de répondre
aux enjeux de la transformation numérique de
la science, de la société et de l'économie.
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Principales activités
Specific Activities
The doctoral candidate will be expected to:
Conduct empirical studies and workshops, e.g. participatory design workshops.
Prototype, design and develop novel interactive systems.
Design, run, and analyze controlled and ﬁeld experiments to evaluate interaction and
explainability techniques.
Write research reports and scientific papers.
Expected Results
Advance knowledge about what drives ML practitioners to select models and what it takes
to make them experiment with new ones.
Novel methods to identify and suggest ecology-friendly ML models that do not diminish
performance.
Full interactive system(s) that demonstrate new communication methodology and
explainability approaches for exploring Ml-model alternatives in early stage projects.

Compétences
Required Skills
The primary domain of this PhD position is Human-Computer Interaction. We are looking for
motivated students who are excited about creating human-centered exploratory tools and
are interested in applying Human-Computer Interaction research methods to Machine Learning
problems.
Suitable candidates should have past experience and skills in Human-Computer Interaction
methods and strong programming skills, preferably Python, are required.
Background knowledge in Machine Learning and experience in web technologies is a plus.
The doctoral position will be in English.

Avantages
Subsidized meals
Partial reimbursement of public transport costs
Leave: 7 weeks of annual leave + 10 extra days off due to RTT (statutory reduction in working
hours) + possibility of exceptional leave (sick children, moving home, etc.)
Possibility of teleworking (a er 6 months of employment) and ﬂexible organization of
working hours
Professional equipment available (videoconferencing, loan of computer equipment, etc.)
Social, cultural and sports events and activities
Access to vocational training
Social security coverage

