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 Abstract
• This presentation will look at recent work carried out at The University of Sheffield Laboratory for 

Verification and Validation ( https://lvv.ac.uk/ ) , in which the dynamics of a Hawk T1A aircraft were 
investigated with the aim of constructing a digital twin of this legacy asset. The understanding of 
this aircraft has been approached, in this project, from the viewpoint of structural dynamics. In the 
presentation the setup of these tests and subsequent analysis will be discussed.  Rather than 
providing a blueprint for the construction of aerospace digital twins, this presentation will outline 
some of the outstanding questions and challenges with an aim to initiate discussion on where 
future efforts by academia and industry might be directed.

 About the presenter, Dr. Timothy Rogers, 
Senior Lecturer in Mechanical Engineering, University of Sheffield
• Dr Timothy Rogers is a senior lecturer in the Dynamics Research Group (DRG), part of the 

Department of Mechanical Engineering at The University of Sheffield. He has completed both his 
MEng in Mechanical Engineering and his PhD at Sheffield, the title of which was "Towards Bayesian 
System Identification: With Application to SHM of Offshore Structures". His work focuses on 
application of Machine Learning and Bayesian statistical methods to problems in structural 
dynamics, in particular those within nonlinear system identification and Structural Health 
Monitoring (SHM). His current research interests include: machine learning for structural dynamics 
and Structural Health Monitoring; Bayesian statistical modelling of structural systems; probabilistic 
nonlinear system identification; joint input/state/parameter identification.
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DIGITIAL TWIN: A REVOLUTION?

Things the DRG has been interested in for 20+ years:
I Accurate modelling of physical systems:

• Nonlinear Dynamics
• Damping
• Acoustics

I Using models to understand performance:
• Structural Health Monitoring
• Informing design and operation

I Including data into these processes
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APPROACHING A DIGITIAL TWIN

We can consider two key drivers:

1. A more holistic approach to engineering asset creation and management

2. Increasing “Engineering As A Service”
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LONGEVITY OF DIGITAL TWIN RESEARCH

Digital twins have a shelf life. . .

But the core technology challenges will remain.
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A Case Study



THE HAWK T1A
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THE HAWK T1A

Aims:

1. Provide a “full-scale” demonstrator/benchmark for aerospace digital twins

2. Understand the dynamic behaviour of the Hawk T1A aircraft

3. Explore the role of digital twins for management of existing assets

Output: Dynamic test data from a range of excitation conditions, with and without
simulated performance anomalies, an associated demonstration platform for integration
of this test data and exemplar models.
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SENSING
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SENSING
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TEST SETUP
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RAW OUTPUTS
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RAW OUTPUTS
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SYSTEM IDENTIFICATION
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DAMAGE DETECTION
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OUTSTANDING CHALLENGES

I Infrastructure for testing and data

I Operationally representative
conditions

I Automation of analysis

I Interoperability

I Multi-physics/multi-scale systems

I Decision support
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WANT TO KNOW MORE. . .

I Please get in touch with me or Charlie Field
(c.w.field@lvv.ac.uk)

I We have a paper under review, preprint at
https://arxiv.org/abs/2310.04478

I Technical report and data available at
https://doi.org/10.15131/shef.data.22710040.v1
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