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Validation, key to success
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Vee process is still needed

• All (essential) verification tests need a 
roadmap to replace with digital equivalents
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Vehicle Characterisation for RDE
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Dynamic DoE

• Dynamic modelling approach
• Volterra series for “physical” dynamics

• Could be used to calibrate physical models

• Dynamic training sequence
• Varying frequency sine waves (Chirp signals)

• Not dependant on high level

control strategy

• Warm-up behaviour
• Hot start cycle

• Cold start cycle

• Scaling factor to interpolate 

(nasty)
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Vehicle Characterisation for RDE
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EPSRC Centre for Doctoral Training in 
Advanced Automotive Propulsion Systems
• At least 87 Studentships 

• Wide range of disciplines

• Commercial and technical training to align 
students

• Research projects in collaboration with 
industry

• An integral part of IAAPS

• Aligned with APC spokes to maximise 
opportunities for collaboration across 
propulsion sector



Aim of the AAPS CDT

• IAAPS CDT will train T-shaped 
people who will become leaders 
in the Automotive Propulsion 
Sector

• Designed with reference to FISITA 
White Paper – Mobility Engineer 
2030

• Captures industry need 





Spot the fake





UKRI Centre for Doctoral Training (CDT) in ART-AI

Our training will bring together 
students from a variety of 
backgrounds in interdisciplinary 
teams

• addressing real problems as 
researchers and reflective 
practitioners

• able to apply knowledge and 
creative thinking while taking 
account of individual, societal, 
and ethical concerns

Professor Eamonn O’Neill, head 
of the Department of Computer 
Science at University of Bath and 
Director of the ART-AI CDT 



State of the art AI in the 90s….

Sea squirt – about 230 neurons



Early attempts at expert knowledge

• Expected response model elicited from calibrator

• Bayesian updating scheme improves the model as data 
becomes available

• ‘As good as’ a human calibrator



The future is coming



End goal - AI led powertrain design

• How can an automated design tool 
help an engineer to identify promising 
arrangements?

• Many arrangements need to be 
considered - auto generated layouts

• BUT - High level of optimisation 
needed to allow meaningful ranking

• Highly demanding in terms of 
computational power and modelling 
fidelity

• More work needed on architecture 
optimisation with sizing and through 
life costing as an integrated activity



Can we simulate creativity?

….it’s not going to put the Mozarts, 
the Beethovens, the Miles Davises 
out of jobs, 

but it might well put second-tier 
composers out of jobs, those who 
are making their way by writing 
music for advertising, corporate 
videos, computer games. 

We’re already seeing music being 
written by AI which is “good 
enough”

Marcus Du Sautoy, Professor of 
Mathematics, University of Oxford



Conclusions

• The future is digital

• Test once, simulate many

• This has profound implications for all of our experimental capabilities 

• Long term goal is AI led digital design and verification

• Better data, better tools and highly trained people are a must

• Big changes to the way we organise our engineering teams
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