Title: Mission planning and communication for autonomous UAVs

Contact: 
Hicham Khalifé, Thales Communications & Security (TCS)
hicham.khalife@thalesgroup.com

Context: 
A number of initiatives have started exploring the use of UAVs for many different applications and users. Such missions include border surveillance, postal deliveries, connectivity extension to name a few.
From a communication and networking perspectives, UAVs offer a unique capability of providing a rapidly deployable, highly flexible, wireless relaying architecture that can strongly complement cellular infrastructure. UAVs can provide “on-demand” densification, help push content closer to the end-user at a reduced cost and be made autonomous to a large extent: Airborne relays can self-optimize positioning based on safety constraints, learning of propagation characteristics (including maximizing line of sight probability) and of ground user traffic demands all this for maintaining a fully or partially meshed network. In such context, these telecommunication objectives should coexist, complement or support the other tasks the drone must pursue such as collision avoidance, zone sweeping, refueling, etc.

Problem Statement:
Our objective is to envision a large and efficient integration of UAVs in tomorrow’s wireless networks for ISP and safety operators. 

More practically, during this project the candidate will follow a disruptive approach for communicating UAVs that considers the drone as autonomous agents capable of coordinating for executing communicating tasks such as coverage optimization, dynamically adapting spatio-temporal capacity of wireless links for efficient end-to-end communications. Clearly, these communication constraints should coexist and/or support the other tasks assigned to the airborne platforms such as border surveillance, deliveries, refueling etc..

To accomplish this mission, the following tasks are to be conducted:
· Establish an exhaustive state of the art covering path planning techniques and embedded communication solutions for UAV fleets
· Propose new approaches for extending the path planning algorithms with communication constraints taking into account radio related conditions
· Design communication protocols (MAC and routing) that exploit collaboration between flying autonomous agents
· Validate the proposed protocol through simulations and theoretical tools whenever possible
· Prototype the solution over off-the-shelf UAVs and communication equipment

Prerequisites:
· Wireless networks, systems and protocols: MAC, routing, scheduling, QoS, PHY
· Theoretical and mathematical tools: path planning, linear programming, queuing theory 
· Programming and simulation tools: GNU Radio, C++, python, ns3
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