EEECS Summer Research Internships
School of Electronics, Electrical Engineering and Computer Science
Internships Summer 2020
	Proposed Project Title:  Rapid safety analysis and control of cyber-physical systems


	Principal Supervisor:  Nikolaos Athanasopoulos


	Project Description:  In safety-critical and mission-critical applications found collaborative robotics, transportation networks, automated driving and air traffic control, a critical part of the job of the engineer is to provide safety guarantees.
For example, a robot should not get in contact with a human at all times, the flight envelope of an airplane should always enable a collision-free trajectory, a program should satisfy specific properties etc. Set based methods promise to solve these problems, e.g., by analysing simultaneously all possible trajectories of the system (e.g., all possible motions of a robotic arm) and then verifying whether they enter a forbidden zone (e.g., the area of movement of a human).
 There are many research groups working on this topic, exploiting tools from computer science, applied mathematics, and engineering. The main bottleneck in applying these methods is lack of scalability, resulting to unacceptable computation times for practical cases in most times; thus, although theory provides formal and elegant solutions, the underlying algorithms are not scalable, at least for systems beyond three of four dimensions, or nonlinear systems.
 The proposed project aims test and possibly improve recent promising algorithms in reachability analysis of constrained switching systems, a subclass of hybrid systems. The choice of the programming environment will be agreed at the beginning of the project. Moreover, there is possibility of applying safety analysis and control algorithms to mobile robots and /or robotic manipulators.


	Objectives:

· Familiarize with state-of-the-art control methods and formal verification methods for cyber-physical control systems.
· Program existing algorithms for challenging problems that suffer scalability issues.

· Propose algorithmic improvements

· Potentially test algorithms in a custom-made mobile robot or a robotic arm.


	Academic Requirements:

Basic knowledge of control systems/control engineering. Good level of mathematics. Knowledge of a programming language (preferably experience with MATLAB)



	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: 01/05/2020 – 30/06/2020
Duration (maximum 8 weeks – preferably from May to end of July): 
Location: Ashby Building, Belfast
Further information available at: http://www.qub.ac.uk/schools/eeecs/Research/ 


	Contact detail

Supervisor Name: Nikolaos Athanasopoulos

 
QUB Address: EEECS School, i-AMS Centre and EPIC cluster,

Ashby Building, Stranmillis Road, 
Office: 08.017

BT9 5AH Belfast,

Phone: +44 (0)28 9097 4567
Email: n.athanasopoulos@qub.ac.uk
Deadline for submission of applications is Friday, 13th March 2020



