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Job Title: 	Research Associate/Senior Research in Operational Research
Salary range: 	Grade 6 - £33,002
	Grade 7 - £39,906
Department:	Department of Management Science
Reports to:	Project Lead (Dr Luke Rhodes-Leader)
Other contacts:	Dr Eunhye Song (Georgia Institute of Technology)
[bookmark: _Hlk209019077]	Dr Benoit Montreuil (Georgia Institute of Technology)
	
About Us
The Department of Management Science at Lancaster University has one of the largest Operational Research (OR) groups in the UK. It is also home to the EPSRC funded STOR-i CDT, which trains PhD Students in statistics and OR. We also have international collaborations, including with Georgia Institute of Technology, which is home to many world-leading simulation researchers. This close collaboration is key for this project.

Job Purpose
This research role is part of a research project “Tackling new simulation and optimization challenges
towards self-organizing manufacturing digital twins”, funded by EPSRC and the NSF, and a collaboration between Lancaster University and Georgia Institute of Technology. The aim of the project is to develop statistically valid methods for validation, calibration and optimisation of digital twins in settings where both the physical system and digital twin are stochastic. Your role will be to work on specific work packages within the project, lead on rigorous research and help to set a mathematical foundation for stochastic digital twins.

The primary work package you will lead on focuses on the calibration of stochastic digital twin models. You will measure the discrepancy between real-world and simulated observations using a statistical distance metric and apply optimisation techniques to minimise this. The project starts from deciding a distance metric that is sensitive to meaningful discrepancies between the system and the simulator, allows statistical error analysis on the estimated distance, and provides an optimisation problem amenable to solve for its local/global optimum. To ensure the validity of this approach, you will also perform a theoretical analysis. Firstly, you will study the asymptotic behaviour of the distance estimator as the number of observations increases. We will also require a local or global convergence analysis on the optimisation algorithm adopted to solve the minimisation problem.

The main difficulties arising in the context of digital twins is that data generated by both the physical system and the digital twin across different time periods are multivariate, dependent and not identically distributed; hence traditional tests cannot be used for analysis. Furthermore, for high-dimensional datasets, dimension reduction techniques may be required before formulating the calibration problem. This research aims to tackle these issues.

Main Responsibilities
· Conduct research in the area of stochastic simulation-based digital twins, particularly focused on theoretical statistical analysis, calibration and optimisation.
· Development and maintenance of research code/software in platforms such as GitHub.
· Collaborate with academic partners at Georgia Institute of Technology and industrial partners in the UK and USA.
· Prepare scientific outputs, reports, presentations, posters, and peer-reviewed publications for journals such as Operations Research and ACM Transactions on Modelling and Computer Simulation.
· Attend and present at national and international conferences and workshops.
· Engage in continuous professional development and maintain knowledge of advances in the field.

Physical Requirements, Job Hazards/Safety-Critical Duties
The role is primarily desk-based, involving theoretical and computation analysis, and academic writing. Occasional travel may be required for conferences or workshops and collaborative visits to collaborators at Georgia Institute of Technology.	Comment by Eunhye Song: Collaborative? In case the funding is strenuous?

EDI Statements 
The University recognises and celebrates good employment practice undertaken to address all inequality in higher education whilst promoting the importance and wellbeing for all our colleagues.

We warmly welcome applicants from all sections of the community regardless of their age, religion, gender identity or expression, race, disability, or sexual orientation, and are committed to promoting diversity, and equality of opportunity.
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