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Abstract: Electrical machines are ubiquitous in manufacturing environments and are set to become 

the predominant choice for vehicle drivetrains in the coming decade. Accurate real-time system 

monitoring is extremely important in relation to electrical machines as it allows for preventative 

maintenance, fault diagnosis, and analysis of fault modes after failures have occurred. Predictive 

condition based monitoring (CbM) has the potential to increase reliability and safety, to reduce lifetime 

costs and extend working life, and thus to benefit the environment and human wellbeing. 

 
However, accurate systems monitoring needs to capture a continuous stream of sensor signal data, 

which in turn requires processing in an efficient manner. One approach might involve capturing and 

sending high fidelity sensor data for ML modelling and algorithms to the cloud for analysis. This is 

impractical when applied to numerous sensors as the bandwidth required can be prohibitively large. 

Other practical considerations include the intermittent nature of data connections and requirements 

for data privacy and data integrity. Therefore, it is difficult to perform this type of detailed system 

monitoring and analysis on a continual basis. 

 
A practical approach is to bring some processing closer to the sensors. Such a system should derive 

meaningful summaries and trends from the data and be able to make complex decisions in real-time. 

Therefore, there is a requirement for the development of embedded systems that can process large 

amounts of data in real-time and make decisions based on that data. For the efficient development of 

such systems, it is necessary to develop the software and hardware in combination with one another. 

This PhD project seeks to examine specific machine learning algorithms and electronics hardware that 

can work together to process complex patterns in data and infer meaning from these patterns. In 

addition, the algorithms will be tailored to operate on devices with limited power and computational 

resources (processors and memory). 

 
The applications of this research are predicted to grow as key sectors such as manufacturing, energy 

production and transport increase their adoption and integration of electrical machines. For transport, 

the         move to fully electric powertrains in vehicles is ongoing, additionally, the aerospace industry 

anticipates a significant shift to More Electric Aircraft (MEA), where hydraulic and mechanical systems 

are replaced by electrically powered systems. Ensuring the reliability of these systems is paramount for 

passenger safety and is a key factor that will drive their adoption ultimately. Finally, the techniques 

developed by this research can also be adapted to electrical machines (generators) that are used to 

harness power from renewable resources. 
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