
 Figure 1 illustrates the R&D roadmap for 

transforming powertrain lifecycle data into 

actionable insights, from the inputs (bottom 

right), transformed by the tools and methods 

(left) through to the outputs (right), in an 

iterative progression from Data to 

Information, Knowledge and Wisdom. 

 The model further details multiple pathways to 

impact, with deliverables to the enterprise from 

each level in the hierarchy, and feedback and 

enhancements to the data stream through 

smart components and diagnostics developed 

based on the insights gained through the 

process. 
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 Data in the Digital Age is indeed the new fuel 

that powers Machine Learning (ML) algorithms 

and tools to harness Artificial Intelligence (AI) 

and allow for development of enhanced 

diagnostics and prognostics health systems 

that are capable of monitoring and proactively 

managing the products functional health 

throughout their lifetime.  

 Recent developments are dominated by 

proliferation of sensors, connected by the 

Internet of Things (IoT), the implication being 

that large engineering data sources are ever 

increasing and becoming readily available. 
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 Inspired by the aerospace Integrated Vehicle 

Health Management (IVHM) strategy, although 

well-aware of the distinctions, we develop a 

Total Care framework that 

• Integrates advanced data science and 

knowledge discovery methodologies with 

structured engineering model based 

analysis and reasoning to enable multi-scale 

decision making processes for diagnostics 

and prognostics. 

• Leverages and translates a variety of 

heterogeneous data sets into actionable 

insights on the basis of individual cars. 
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 Figure 2 illustrates the framework for the Automotive Analytics Factory (AAF) which systematically 

integrates Data and data-driven models with engineering modelling assets (e.g. systems engineering 

models, behaviour models, etc.) to generate Information, Knowledge and Wisdom. 

 Taking a Lifecycle view to the data, both static (historic) and dynamic/online (e.g. DOTA (Data over the 

Air)) data sources are used as inputs to the AAF to deliver actionable insights for the Intelligent 

Personalised Powertrain Healthcare. 
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Figure 2: The framework for the Automotive Analytics 

Factory (AAF) as a meta-model for the Intelligent 

Personalised Powertrain HealthCare 

Figure 1: The R&D roadmap for 

transforming powertrain lifecycle data 

into actionable insights 

 RC: Identify and develop efficient Big Data structures and methods to extract insights from a range of 

heterogeneous data sources available such as warranty claims, diagnostic codes, field operational 

parameters, engine development and calibration tests, durability tests and manufacturing data. 

 RC: Identify domain specific engineering analyses such as hazard analysis, vibration analysis, 

degradation modelling and analysis to be extracted, explored, integrated and extrapolated. 

 Impact: To deliver better management of service and warranty based on early intervention, validation 

of corrective actions, cost prediction and management, efficient use of diagnostics, as well as more 

robust and efficient validation of reliability and dependability of new engine development programmes. 

 RC: Develop a framework to integrate advanced data science and knowledge discovery methodologies 

with structured engineering model based analysis and reasoning to enable multi-scale decision making 

processes for diagnostics and prognostics. 

 Impact: To facilitate personalised diagnostics and prognostics based on multi-scale analysis for a 

vehicle given the unit specific diagnostic information and the vehicle ecosystem, paving the way for 

intelligent preventative action and personalised vehicle health care.  

 Impact: To enable adaptive robust control strategies to be implemented to enhance mission/system 

reliability and dependability. 

 

 Diagnostic solutions provide information about 

the current status (e.g. RUL (Remaining Useful 

Life)) as a posteriori based on data and 

models. 

 Prognostic solutions inform what actions 

should be taken in service, with appropriate 

confidence and assurance, based on the 

context such as market, driver behaviour etc.  

 Knowledge is taken into account for the design 

of systems currently under development 

(including updates of models). 

 Wisdom is fed into the future programmes. 


