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Key words : Collaborative guidance and Predictive control
Department: DISC/DCAS
Contribution to the design and prototyping of an MPC control strategy for collaborative guidance

SCIENTIFIC BACKGROUND:

The MPC (Model Predictive Control) approach is an advanced control method used to regulate a process while satisfying a set of known constraints, thereby optimizing the system at the current moment while predicting its behavior over a future horizon [1]. Although the state of the art presents multiple applications of controllers in the broad field of control systems, MPC is increasingly being studied as a control strategy to manage a fleet of vehicles. Its main advantage lies in the fact that the constraints specified in the specifications are explicitly taken into account to solve the internal optimization problem.
Several interesting application cases using such an approach can be noted:
· Underwater drones following a trajectory while maintaining a predetermined formation [2].
· A formation of quadrotors avoiding obstacles and seeking to reach a destination while respecting a given travel time and the dynamic constraints of the vehicles [3][4].
The work of Zhou et al. [5] and Bertrand et al. [6] are particularly relevant to the needs identified in our study:
· Use of autonomous UAVs
· Formation maintenance
· Inter-agent collision avoidance
· Trajectory tracking
The results tend to show that these controllers are resilient to obstacles [5] or to bottleneck corridors through which the formation must pass [6]. However, all these studies remain limited (simplified control laws, evolution in 2D space, no studies involving fixed-wing drones operating in the Mach/altitude domains of interest, unrealistic simulation environments, etc.), which highlights the relevance of our project.


MISSIONS: 

As part of this fixed-term junior engineer position, the candidate will be responsible for contributing to the prototyping and implementation of a collaborative guidance law based on Model Predictive Control (MPC). He or she will take part in mathematical modeling, the development of simulation tools, and performance analysis. The candidate will also contribute to the collaborative dynamics within the team, and may occasionally supervise students carrying out small projects related to specific aspects of the guidance law. He or she will also be required to actively participate in the writing of scientific reports.

REQUIRED PROFILE: 

The candidate should hold an engineering degree with a specialization in control systems. Skills in multi-input multi-output control and adaptive control will be valued.















COMPENSATION: 34260 € / YEAR (GROSS)

DURATION: 18 MONTHS

LOCATION: TOULOUSE

RESPONSIBLE OF THE SUBJECT:
NAME : Joël Bordeneuve-Guibe
E-MAIL : joel.bordeneuve-guibe@isae-supaero.fr
TÉL. : +33 5 61 33 84 24


APPLICATION PROCESS: 

Applications must be sent to :
— joel.bordeneuve-guibe@isae-supaero.fr
— jean-baptiste.chaudron@isae-supaero.fr
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