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One of the major research-intensive French universities, Univ. Grenoble Alpes** 1 enjoys an international reputation
in many scientific fields, as confirmed by international rankings. It benefits from the implementation of major
European instruments (ESRF, ILL, EMBL, IRAM, EMFL* 2). The vibring ecosystem, grounded on a close interaction
between research, education and companies, has earned Grenoble to be ranked as the 5th most innovative city in
the world. Surrounded by mountains, the campus benefits from a natural environment and a high quality of life and
work environment. With 7000 foreign students and the annual visit of more than 8000 researchers from all over the
world, Univ. Grenoble Alps is an internationally engaged university.
A personalized Welcome Center for international students, PhDs and researchers facilitates your arrival and
installation.
In 2016, Univ. Grenoble Alpes was labeled «Initiative of Excellence ". This label aims at the emergence of around ten
French world class research universities. By joining Univ. Grenoble Alpes, you have the opportunity to conduct
world-class research, and to contribute to the social and economic challenges of the 21st century ("sustainable
planet and society", "health, well-being and technology", "understanding and supporting innovation: culture,
technology, organizations" "Digital technology").
* ESRF (European Synchrotron Radiation Facility), ILL (Institut Laue-Langevin), IRAM (International Institute for Radio Astronomy), EMBL
(European Molecular Biology Laboratory), EMFL (European Magnetic Field Laboratory)
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+ 50,000 students including 7,000 international students
3,700 PhD students, 45% international
5,500 faculty members
180 different nationalities
1st city in France where it feels good to study and 5th city where it feels good to work
ISSO: International Students & Scholars Office affiliated to EURAXESS

Univ. Grenoble Alpes

MANDATORY REFERENCES:
CDP TITLE: CIRCULAR
SUBJECT TITLE: A collective intelligence approach for reuse-oriented decision support in circular design and
remanufacturing
SCIENTIFIC DEPARTMENT (LABORATORY’S NAME): LCIS
DOCTORAL SCHOOL’S: MSTII
SUPPORTER’S NAME: Michel Occello – Daniel Brissaud
SUBJECT DESCRIPTION:
Context
Circular Economy Creating circular industrial systems able to transform post-used products into new products
require reuse-oriented strategies, resulting in component remanufacture that leads to the manufacture of totally
new products from the transformation of post-used components [Brissaud and Zwolinski, 2017].
The reuse strategy is a manufacturing strategy driven by market conditions, both customer wishes and material
procurements. The new product differs from previous products. Repurposed products are products that are built for
a different purpose and belong to a different product family. Upgraded products are products of the initial family
that get different functions and performances. Re-purposing and upgrading a product implies the interaction of
multiple areas of expertise from all along the value chain to integrate the different constraints related to the
product, the process and its resources, or the business model [Bauer et al., 2017]. In many cases, the customer also
acts as a stakeholder.
Internet of Things and Multi-Agent Systems
In general, the Internet of Things (IoT) can be defined as: “A global network infrastructure, linking physical and
virtual infrastructure, linking physical and virtual objects through the exploitation of data capture and
communication capabilities. This infrastructure includes existing and evolving Internet and network developments. It
will offer specific object-identification, sensor, actuator and connection capability as the basis for the development
of independent federated services and applications. These will be characterized by a high degree of autonomous
data capture, event transfer, network connectivity and interoperability [Moisescu et al., 2010]. IoT is a potential way
of providing real-world entities with certain degree of “intelligence” so that the required level of context awareness
can be achieved. Using IoT in manufacturing make then possible to consider the different systems involved in
manufacturing as multi-agent systems. [Xing et al., 2011, Wang et al., 2016]
By using a social metaphor, the multi-agent paradigm offers a powerful framework for autonomous behaviors,
social, organizational and cooperative exchanges needed for these kinds of artificial complex systems [Jamont and
Occello, 2015]. Autonomy is one of the main concepts in the multi-agent issue: it is the ability of agents to control
their actions and their internal states. Adaptation allows an agent to reason about the quality of its work according
to constraints or incomplete data. The autonomy of agents implies no centralized control at a system level. An agent
can be endowed with communication capabilities. Multi-agent systems aim to build collective intelligence systems.
Nodes are not only autonomous but rather social entities. Agents are able to communicate, but also to interact
adapting dynamically their interaction mode. The objective is not only to manage a system or to make a system
adaptive but also to produce a collective emergent behavior [Wood and Galton, 2009].
Designing a Multi-Agent System (MAS) leads to find a way to build local agents structures and behaviors to drive the
system of agents produces a particular global structure or a particular global functionality.
Manufacturing and Multi-Agent Systems
Multi-agent systems have addressed with success manufacturing problems for a long time [Shen et al., 2003, Wang
et al., 2016]. In the field of circular economy, we can find recent multi-agent contributions to the global process
modeling [Gómez et al., 2017, Xing et al., 2017] or on particular steps like disassembly [Sathish et al., 2015] or

product collection [Xing et al., 2011]. Our objective is to demonstrate the relevance of multi-agent systems on
human-centered design and manufacturing.
Expected Contribution
We propose to focus on the re-purposing phase of the re-use oriented process. The aim of this thesis is to study a
multi-agent model for a re-purposing-oriented manufacturing system (Figure 1). Taking benet of the collective
intelligence capabilities, it will be a decision making support system able to integrate variability of inputs availability
and uncertainty (openness), highly adaptation to market, humans (high-level knowledge like business, values,
personal preferences) and to very diverse technical constraints (quality, processing, storage constraints ...) and able
to integrate multiple areas of expertise required interactions.
We argue in favor of an agentification of collected components, material, parts, and production resources by means
of IoT techniques. Agents will be avatars of physical objects representing them and enriching them on a virtual level.
Agents will be able to interact directly or indirectly with them through information systems, machines or human
operators.

In order to achieve collective intelligent behaviors for agents, we will have to define:
• local knowledge (components constraints)
• global constraints as social norms and obligations [Conte and Paolucci, 2014] (process constraints)
At a virtual level, they will implement strategies of negotiation to build dynamic coalitions (organizational structures)
corresponding to new proposed assemblies. The choice of the best suited assemblies will be ensured through a
social attraction mechanism inspired from social sciences, like models issued from small groups dynamics [Lavy et al.,
2015, Puurtinen et al., 2015]. Supervision mechanisms will be introduced to make possible interaction between the
sys-tem and humans [Hoang et al., 2012]. The multi-agent system able to achieve a real socialization of the
remanufacturing process [Tao et al., 2017].

Practical contribution
The multi-agent model will be simulated using MASH. MASH is a tool to develop multi-agent systems able to interact
with physical devices or connected environments [Jamont and Occello, 2015]. Experiments will be made using real
world credible data. The development will be guided, for example, by the following use case:
• CC, the Circular Company, is specialized in designing specific personalized pro-ducts and in manufacturing it
from post-used components that were collected. CC owns its own production system to re-manufacture
components and assemble the new product.
• A customer asks for a product A to the circular company. The engineer of the circular company must design
both the product A* that cover the product A demand and the whole manufacturing process to get it. The
resources available to manufacture the new product are those of the CC production system and the set of
collected products, parts and components. The engineer drives and mediates the proposals of the design
system. When appropriate, the engineer and the customer negotiate some elements of the final product
regarding the initial wish.
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ELIGIBILITY CRITERIA
Applicants:
- must hold a Master's degree (or be about to earn one) or have a university degree equivalent to a European
Master's (5-year duration),
Applicants will have to send an application letter in English and attach:
- Their last diploma
- Their CV
- A short presentation of their scientific project (2 to 3 pages max)
- Letters of recommendation are welcome.
Address to send their application: Michel.Occello@univ-grenoble-alpes.fr , Daniel.Brissaud@grenoble-inp.fr
SELECTION PROCESS
Application deadline: 15th june 2018 at 17:00 (CET)
Applications will be evaluated through a three-step process:
1. Eligibility check of applications in june 2018
2. 1st round of selection: the applications will be evaluated by a Review Board in july 2018. Results will be
given on end of july 2018.
3. 2nd round of selection: shortlisted candidates will be invited for an interview session in Grenoble in
September 2018. (if necessary)
TYPE of CONTRACT: temporary-3 years of doctoral contract
JOB STATUS: Full time
HOURS PER WEEK: 35
OFFER STARTING DATE: 1st october 2018
APPLICATION DEADLINE: 15th june 2018
Salary: between 1768.55 € and 2100 € brut per month (depending on complementary activity or not)
Financements de la thèse : si co-financements, préciser la durée de chacun des financements et l’organisme ou
l’institution partenaire

