EEECS Summer Research Internships
School of Electronics, Electrical Engineering and Computer Science
Internships Summer 2020

	Proposed Project Title: Fast embedded predictive control for proactive robots


	Principal Supervisor: Dr. Pantelis Sopasakis


	Project Description: In a game of chess, a player observes the positions of the chess pieces on the chessboard and constructs an optimal playing strategy where for every possible future move of the opponent, she plans a corresponding move. Then the player applies the first move of that optimal sequence and waits for her opponent to make a move. This simple idea is the basis of model predictive control (MPC): an advanced optimisation-based control methodology, which is nowadays gaining great popularity in robotics. 

   MPC-enabled robots can act proactively by anticipating the motion of humans in their vicinity, avoid collisions and perform collaborative tasks. The main challenge, however, is that robots are highly dynamical systems that need to be operated at a very high sampling rate (sampling times are at the order of a few milliseconds). It is, therefore, essential to be able to solve the associated optimisation problems within such stringent runtime requirements.

   In this project, the successful candidate will participate in an ongoing research effort to build a collaborative robot that responds smoothly and safely to human motion. The student will be involved mainly in the development of appropriate MPC controllers
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	Objectives: The student will: (i) contribute to the development of OpEn (Optimisation Engine): a powerful numerical solver for embedded predictive control (see: http://doc.optimization-engine.xyz/) (the student will build a MATLAB interface for the solver) and (ii) assist in the integration of a motion capture system with the embedded control system. 


	Academic Requirements:

The scheme is open to all EEECS Undergraduates (apart from students on the BIT degree pathway and students who are due to graduate this summer)


	GENERAL INFORMATION
Each internship will last between 6-8 weeks and will pay a weekly stipend of £300. 

Accommodation and travel costs are not provided under this scheme.

Start date: Beginning of May 

Duration (maximum 8 weeks – preferably from May to end of July): 8 weeks

Location: Ashby Building, Autonomous Systems Lab

Further information available at: http://www.qub.ac.uk/schools/eeecs/Research/ 


	Contact detail

Supervisor Name: Pantelis Sopasakis



 

QUB Address: Ashby Building, Stranmillis Road, BT9 5AG (Office No. 07.013)

Email: p.sopasakis@qub.ac.uk 

Deadline for submission of applications is Friday, 13th March 2020


