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Application instructions:  
 
Prospective candidates are encouraged to contact the Director of Studies (see details 
below) to discuss the project and their suitability for it. 
 
 

Project details 
 
Supervisory Team: 

• PROF. KENNY MITCHELL, DR PETER BARCLAY 
 
Subject Areas: Artificial Intelligence, Machine Learning, Video Games, Networks 
 
Project Title: Pattern Prediction for Strategic Response in Distribution Network 
Telemetry 
 
Funding: Both UK and international students are eligible to apply. However, the 
funding will only cover tuition fees at the UK student rate. International students would 
be required to cover the difference in the tuition fee. 
 
Project description:  

Detecting patterns in distribution network telemetry data systems that produce 
large volumes of time-series data presents hurdles to the identification of 
adaptive operations improvements and pre-emption of outages and 
deteriorating end-to-end conditions. Although such telemetry can be used in 
real-time to manage the network and mature visualisation capabilities (such 
as Tableau, Graphana, etc.) are already established in existing systems 
across diverse industries from oil and gas to video games hosting the 
metaverse, utilising the data and visualisations to identify potential efficiencies 
in throughput, or combining these sources with other data to enable 
preventative maintenance interventions is challenging.  
 
We are seeking a means to analyse large scale industrial datasets over 
multiple years to identify previously undetected patterns that enable 
optimisation of network configuration, planned maintenance, procurement 
decisions and throughput aligned to demand. 



 
Modelling success conditions objectively within measurable error bounds to 
ensure validity and reliability of solutions is supported by inference of 
meaningful semantic labelling to key signal event markers, with research on 
new methods of large-scale memory models including autoregressive RNNs, 
transformer models with temporal attention methods, graph neural networks 
encoding knowledge beyond network topology, multi-scale mixing and inter-
series correlation, and beyond to distilled LLMs. This PhD project will address 
enhanced data preparation for strategic system recommendations within a 
machine learning operations environment. For example, it will address 
• Improving existing methods for large scale time series forecasting 
• Optimising a pipeline (e.g. in terms of choice of models and hyper-

parameters) to react to evolving volumes of data 
• Adapting techniques from strategic predictive learning literature, in 

particular in data preparation with inference to scale actionable outcomes 
from fine grain data at volume 

 
The PhD project is sponsored by CGI, a global IT and business consulting 
firm with a strong presence in Scotland.  During the course of the PhD, the 
student may have opportunities to undertake short internships/visits to the 
company.  Staff from the company may also periodically attend supervision 
meetings. 
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Candidate characteristics 
 

Education:  
A first degree (at least a 2.1) ideally in Computer Science or equivalent with a 
good fundamental knowledge of machine-learning and artificial intelligence. 
 

English language requirement 
IELTS score must be at least 6.5 (with not less than 6.0 in each of the four 
components). Other, equivalent qualifications will be accepted.  Full details of 
the University’s policy are available online. 
 

Essential attributes: 
• Experience of fundamental techniques in machine-learning and software 

engineering  
• Competent in programming in multiple languages (including Python) and 

using software frameworks  
• Knowledge of optimisation techniques such as Bayesian Optimisation, Grid-

Search, Evolutionary Algorithms for e.g. hyper-parameter optimisation  
• Good written and oral communication skills  
• Knowledge of telemetry frameworks and visualisation frameworks as a 

starting point  
• Strong motivation, with evidence of independent research skills relevant to 

the project 
• Good time management 

 
APPLICATION CHECKLIST  

• Completed application form   
• CV  
• 2 academic references, using the Postgraduate Educational Reference Form 

(download) 
 Research project outline of 2 pages (list of references excluded). The outline 

may provide details about 
o Background and motivation of the project. The motivation, explaining 

the importance of the project, should be supported also by relevant 
literature. You can also discuss the applications you expect for the 
project results. 

o Research questions or objectives. 
o Methodology: types of data to be used, approach to data collection, 

and data analysis methods. 
o List of references. 

The outline must be created solely by the applicant. Supervisors can only 
offer general discussions about the project idea without providing any 
additional support. 

 Statement no longer than 1 page describing your motivations and fit with the 
project. 

• Evidence of proficiency in English (if appropriate)  

Contact:  

For informal enquiries about this PhD project, please contact Kenny Mitchell 
k.mitchell2@napier.ac.uk
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