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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 EMMA HART 
 
Subject Areas: Artificial Intelligence 
 
Project Title: Adapting to concept drift in ML   
 
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:  

Artificial intelligence is reshaping the ways in which many organisations and 
companies conduct their business, by integrating intelligent techniques into 
their core products and practices. The use of machine-learning models is 
particularly prevalent. However, to ensure robust software suitable for 
production use, it is necessary to move forward from the typical practices 
employed in academic search which are often experimental and/or non-
scalable. The emerging field of ML-Ops addresses this: arising from the 
DevOps philosophy in software engineering, MLOps typically adopts a 
continuous integration and continuous testing cycle to produce and deploy 
production-ready releases. Various platforms for building production ready 
machine-learning pipelines now exist, such as TensorFlow Extended (TFX), 
ModelOps, and Kubeflow. However, in live environments, it is crucial to 
recognise that data feeding a pipeline is likely to change over time, either 
slowly over time or abruptly – this is known as drift. Two types of drift typically 
occur: data drift, e.g. due to changes in user behaviour or data quality and 



concept drift, e.g. due to changes in the relationship between model inputs 
and outputs or launching a new product into the market. 

 
Hence in order to ensure that the pipeline remains optimal in terms of its 
performance and/or resource usage, it is necessary to (a) recognise that drift 
has occurred (b) automate the process of updating the pipeline to react to the 
observed drift. This PhD project will address both types of drift within an MLOps 
environment. For example, it will address 
• Improving existing methods for drift detection 
• Optimising a pipeline (e.g in terms of choice of models and hyper-

parameters) to react to drift 
• Adapting techniques from continual learning literature, in particular class-

incremental learning, to adapt to a growing number of classes 
 
 

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  
• 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 Emma Hart 
e.hart@napier.ac.uk  
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