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�7�K�H�R�U�H�W�L�F�D�O���D�Q�G���(�[�S�H�U�L�P�H�Q�W�D�O���0�R�O�H�F�X�O�D�U���'�H�V�L�J�Q�����(�3���������� 
EPSRC category: Mathematics and Theoretical Foundations 

 

Lead Supervisor: Alfredo Vargas  

Department: Chemistry 

 

Research outline:  

We look into rationally designing stable and functional molecules under mild conditions which are 

amenable to synthesis, production, and stabilisation in solution and/or solid state media including 

functionalised surface. The underlying approach for the design and engineering lies in the use and 

incorporation of key features including: charge redirectional nodes/ electron and spin-density sinks, 

actionable structural reorganisation networks, electromagnetic and/or thermally excitable centres 

and usual constrainers like sterics and intra/inter molecular interactions. Building and confining 

properties will be carried out through computations which will be synergetically coupled to inorganic 

experimental synthesis, analysis and testing in a cyclic development scheme. Target systems will 

include high-performance switchable systems, catalysis and small molecule activation platforms and 

energy storage systems. Theoretical development will be driven and validated by dedicated 

experimental results.  Electron-density and wavefunction-based approaches will be employed.  

 

Key Publications:  

Mattock JD, Vargas A. (2018). Boron centres allow design, control and systematic tuning of neutral 

homoaromatics for functionalization purposes. ChemPhysChem, 19, 2525-2533, 

10.1002/cphc.201800453 

Sampani SI, Zdorichenko V, Devonport J, Rossini G, Leech MC, Lam K, Cox B, Abdul-Sada A, Vargas A, 

https://profiles.sussex.ac.uk/p329335-alfredo-vargas


https://profiles.sussex.ac.uk/p591284-deborah-sneddon
https://profiles.sussex.ac.uk/p621328-haitham-hassan


 
 

�3�K�R�V�S�K�D�Q�\�O���G�H�U�L�Y�H�G���P�D�F�U�R�F�\�F�O�H�V�����7�R�Z�D�U�G���P�R�O�H�F�X�O�D�U���H�O�H�F�W�U�R�Q�L�F��
�F�R�P�S�R�Q�H�Q�W�V�����(�3���������� 
EPSRC category: Experimental approaches to Understanding 

 

Lead Supervisor: Dr Ian Crossley

https://profiles.sussex.ac.uk/p210901-ian-crossley
https://profiles.sussex.ac.uk/p329337-george-kostakis
https://doi.org/10.1039/D3DT02459H


 
 

�1�H�Z���T�X�D�Q�W�X�P���P�H�W�K�R�G�V���F�D�S�D�E�O�H���R�I���V�R�O�Y�L�Q�J���W�K�H���P�D�Q�\���S�D�U�W�L�F�O�H��
�6�F�K�U�|�G�L�Q�J�H�U���H�T�X�D�W�L�R�Q���I�R�U���T�X�D�Q�W�X�P���F�K�H�P�L�F�D�O���S�K�\�V�L�F�V���V�\�V�W�H�P�V��
���(�3���������� 
EPSRC category: Mathematics and Theoretical Foundations 

 

Lead Supervisor: Hazel Cox 

Department: Chemistry 

 

Research outline:  

The solution of the Schrödinger equation, without the conventional separation of electronic and 

nuclear motion, makes it possible to approach the non-relativistic limit arbitrarily close. However, due 

to the exponential growth of dimension with number of degrees of freedom, all-particle treatments 

are limited to few particle systems. Therefore, a key challenge is the development of more efficient 

computational methods. Recently we demonstrated the power of numerical tensor methods in 

collapsing computational costs without compromising accuracy. This project will build on these initial 

findings to derive new quantum methods capable of solving the many-particle Schrödinger equation 

for quantum chemical physics systems. 

https://profiles.sussex.ac.uk/p9493-hazel-cox/
https://doi.org/10.1103/PhysRevA.109.062812


 
 

�'�H�Y�H�O�R�S�L�Q�J���W�K�H���U�H�D�F�W�L�Y�L�W�\���R�I���K�L�J�K�O�\���U�H�G�X�F�L�Q�J���O�D�Q�W�K�D�Q�L�G�H��
�R�U�J�D�Q�R�P�H�W�D�O�O�L�F���F�R�P�S�R�X�Q�G�V���I�R�U���V�P�D�O�O���P�R�O�H�F�X�O�H���D�F�W�L�Y�D�W�L�R�Q���D�Q�G��
�X�V�L�Q�J���U�H�D�J�H�Q�W�V���I�R�U���G�H�O�H�W�L�Q�J���D�W�P�R�V�S�K�H�U�L�F���S�R�O�O�X�W�D�Q�W���P�R�O�H�F�X�O�H�V��
���(�3���������� 
EPSRC category: Experimental approaches to Understanding 

 

Lead Supervisor: Richard Layfield 

Department: Chemistry 

 

Research outline:  

In the Layfield group, we are currently developing the reactivity of highly reducing lanthanide 

organometallic compounds for small-molecule activation. We are particularly interested in using 

these reagents to find ways of deleting atmospheric pollutant molecules, including carbon monoxide, 

sulfur dioxide and NOx. Our preliminary results have shown that conversion of these simply-yet-

harmful gases into more complex molecules is possible, notably in the case of carbon monoxide. 

During the proposed PhD project, we will explore the synthetic chemistry in more detail, establishing 

mechanisms for the transformations using a variety of analytical techniques, including NMR 

spectroscopy, crystallography and computational chemistry. 

 



 
 

�1�R�Y�H�O���/�L�Q�N�H�U�R�O�R�J�\���7�R�Z�D�U�G�V���+�H�W�H�U�R�E�L�I�X�Q�F�W�L�R�Q�D�O���0�R�L�H�W�L�H�V���,�Q�F�O�X�G�L�Q�J��
�3�U�R�W�D�F�V���D�Q�G���$�Q�W�L�E�R�G�\���'�U�X�J���&�R�Q�M�X�J�D�W�H�V�����(�3������������ 
Collaborative project with non-university partners 

EPSRC category: Experimental approaches to Understanding 

 

Lead Supervisor: John Spencer 
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Research outline:  

Animals have evolved extremely efficient and resilient ways of interacting with the environment 

maximising the chance of successful encounters. This characteristic is conserved across species 

despite the different cognitive and motor abilities. Interestingly, during evolution, animals’ nervous 

systems have added more complex structures built on top of the primitive nervous system of 

primigenial species.  What role have these structures played in the preservation of new species?  

It is challenging to isolate each neuronal structure in a single animal. However, approaching this 

research across multiple species at different levels of evolution will enable to isolate motor circuits 

and understand how the higher structures have developed and integrated during evolution.  

Starting from the experiments with Drosophila larvae, with its simple nervous system, you will develop 

a dynamic simulation of a foraging experiment using a virtual artificial larva. This larval model will be 

developed using robotics methods to mimic biomechanics and control in a state-of-the-art simulation 

environment (MuJoCo).  Subsequently, you will introduce evolution into the agent. You will expand the 

model by introducing neuro-motor using observations from more complex species. Enabling the 

addition of motor capabilities and neural circuits to reveal how efficiency evolves to ensure the 

preservation of the species. 

 

Key Publications:  

Tiseo C, et al (2021) "Exploiting spherical projections to generate human-like wrist pointing 

movements," 2021 43rd Annual International Conference of the IEEE Engineering in Medicine & 

Biology Society (EMBC), Mexico, 2021, pp. 6192-6197, doi:10.1109/EMBC46164.2021.9629550. 

Jimena Berni (2024) Perception: How larvae feel the world around them eLife 13:e96708. (link) 

 

�6�L�J�Q�D�O���S�U�R�F�H�V�V�L�Q�J���I�R�U���Z�L�U�H�O�H�V�V���F�R�P�P�X�Q�L�F�D�W�L�R�Q�V�����I�R�F�X�V�L�Q�J���R�Q���Q�R�Y�H�O��
�F�R�P�P�X�Q�L�F�D�W�L�R�Q���S�D�U�D�G�L�J�P�V�����(�3������������ 
EPSRC category: Applied Research for a Better World 

 

Lead Supervisor: Dr Menguc Oner in the Advanced Communications, Mobile Technology and IoT 

(ACMI) 

Department: Engineering 

 

Research outline:  

My interests lie in signal processing for wireless communications, focusing on novel communication 



 
 

Key Publication: Solak, S., Oner, M. 2021, Sequential decision fusion for abnormality detection via 

diffusive molecular communications. iIEEE Communications Letters, vol. 25, no. 3, pp. 825-829, 

March 2021, doi: 10.1109/LCOMM.2020.3040146 

 

�$�S�S�O�L�F�D�W�L�R�Q�V���R�I���+�X�P�D�Q���$�F�W�L�Y�L�W�\���5�H�F�R�J�Q�L�W�L�R�Q�����+�$�5�������(�3������������ 
EPSRC category: Applied Research for a Better World 

 

Lead Supervisor: Dr Phil Birch 

Department: Engineering 

 

Research outline:  

Human Activity Recognition (HAR) has many applications from sport tracking, and healthcare, to 

robotics and automatous vehicles. One method is to analyse the stray reflected signals that are 

generated using common Wi-Fi signals. As a person walks through the EM field, these reflections can 

be measured.  By training deep learning models, we can then infer what multiple people are actually 

doing and where they are going. Understanding and modelling social interaction could give better 

models, potentially producing more accurate results when presented with complex environments. 

 

Key Publication: Han, X (2025) "ETTrack: enhanced temporal motion predictor for multi-object 

tracking" Applied Intelligence 55,33. (link) 

 

�$�G�Y�D�Q�F�H�G���P�D�W�H�U�L�D�O�V�����D�X�W�R�P�D�W�L�R�Q���D�Q�G���$�,�����(�3������������ 
EPSRC category: Interdisciplinary Research 

 

Lead Supervisor: Dr Philip D. Howes in the 



 



 
 

�2�S�W�L�F�D�O���&�R�P�P�X�Q�L�F�D�W�L�R�Q���D�Q�G���,�Q�W�H�U���,�Q�W�H�U�D���&�K�L�S���1�D�Q�R���0�L�F�U�R��
�&�R�P�P�X�Q�L�F�D�W�L�R�Q�����(�3������������ 
EPSRC category: Experimental approaches to Understanding





 
 

 

Key Publication: Zhao, J., Wang, D., Zhang, F. et al. (2022). Self-Powered, Long-Durable, and Highly 

Selective Oil–Solid Triboelectric Nanogenerator for Energy Harvesting and Intelligent Monitoring, 

Nano-Micro Letters, Vol. 14, 150. (link) 

 

�(�Q�K�D�Q�F�L�Q�J���W�K�H���S�U�H�G�L�F�W�L�R�Q���R�I���O�R�F�R�P�R�W�L�R�Q���W�U�D�Q�V�L�W�L�R�Q���W�R���L�P�S�U�R�Y�H��





 
 



 
 

�,�P�S�U�R�Y�L�Q�J���J�D�V���W�X�U�E�L�Q�H���H�Q�J�L�Q�H���V�W�U�X�F�W�X�U�H�V�����(�3������������ 
EPSRC category: Experimental approaches to Understanding 

 

Lead Supervisors: Mark Puttock-Brown and Vasudevan Kanjirakkad in the Energy and Materials 

Engineering Research Centre 

Department: Engineering 

 

Research outline:  

Gas turbine engines are fundamental to the modern world, from transport to power generation, and 

demand is set to increase. While changes from fossil to sustainable fuels and eventually hydrogen is 

inevitable, the engine architecture is not likely to vary significantly, meaning a continued demand for 

improved internal air systems. These systems supply cooling and sealing and represent direct 

parasitic losses, yet without them the engine could not function. This makes improvements vital to 

meeting stringent targets and yet significant research questions remain. The rotating cavities, formed 

by sequential compressor stages, represent one such challenge due the complexity of the coupled 

heat transfer and flow field leading to intractable simulation problems.  

Sussex is home to one (of only four) experimental rotating cavity test facilities in the world, 

demonstrably the closest to real engine conditions [1], and has been a mainstay of gas turbine 

research for over 40 years. Mostly recently working with GE Aviation, we have collaborated to develop 

cutting edge design-models using world-leading test data. Now we are looking to initiate a step-

change in the field by investigating control methods to improve engine performance, making this an 

exciting opportunity to deliver significant real-world impact through an EPSRC studentship. 

 

Key Publication: [1] Puttock-Brown, M. R., and Kanjirakkad, V. (November 14, 2024). Experimental 

Measurements of Buoyancy-Induced Flow in Rotating Cavities Under High Reynolds Number 

Conditions. ASME. J. Eng. Gas Turbines Power. May 2025; 147(5): 051005. (link) 
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Key Publication: White, M., 2021, Cycle and turbine optimisation for an ORC operating with two-phase 

expansion, Applied Thermal Engineering, 192, 116852. (link) 

 

�$���U�R�E�R�W�L�F���E�U�H�D�V�W���F�D�Q�F�H�U���S�D�O�S�D�W�L�R�Q���V�L�P�X�O�D�W�R�U���W�R���U�H�G�H�I�L�Q�H���P�H�G�L�F�D�O��
�W�U�D�L�Q�L�Q�J���D�Q�G���D�Z�D�U�H�Q�H�V�V���H�I�I�R�U�W�V�����(�3������������ 
EPSRC category: Applied Research for a Better World 

 

Lead Supervisor: Nicolas Herzig in the Compliant and Soft Robotics Lab 

Department: Engineering 

 

Research outline:  

This project, in collaboration with UCL partners, will develop a robotic breast cancer palpation 

simulator that will redefine medical training and awareness efforts. By delivering an unparalleled 

touch (haptic) sensation through advanced haptic feedback, the simulator will build on our latest joint 

results in soft robotics to offer a cutting-edge solution. The device will replicate realistic haptic 

experiences and allow customization for various patient conditions. Beyond training healthcare 

professionals to detect abnormalities with precision and confidence, the simulator will also raise 

public awareness and support self-examination training. This innovation will advance both diagnosis 

and prevention in breast cancer care. 

 

Key Publication: Abad, SA., Herzig, N., Raitt, D. et al. Bioinspired adaptable multiplanar mechano-

vibrotactile haptic system. Nature Communication 15, 7631 (2024). (link) 

 

�&�R�Q�W�U�R�O���P�H�W�K�R�G�V���I�R�U���µ�H�[�F�L�W�D�E�O�H�¶���V�\�V�W�H�P�V���V�X�F�K���D�V���E�D�W�W�H�U�\���W�K�H�U�P�D�O��
�U�X�Q�D�Z�D�\���D�Q�G���U�H�D�F�W�L�R�Q�V���R�I���Q�H�Z�����]�H�U�R���H�P�L�V�V�L�R�Q���I�X�H�O�V�����(�3������������ 
EPSRC category: Applied Research for a Better World 

 

Lead Supervisor: Peter Fussey 

Department: Engineering 

 

Research outline:  

This PhD will develop control methods for ‘excitable’ systems such as battery thermal runaway and 

reactions of new, zero emission fuels being developed at Sussex. Excitable systems are characterised 

by a small response to small stimuli and a large response if the stimulus passes a threshold. They 

include a wide range of applications from chemical reactions to neuron behaviour to climate change. 

Excitable systems can be modelled as a ‘switchlet’ which this PhD will use to develop ‘model-based 

controllers’ for excitable systems, allowing them to operate in a safe and controlled manner. See 

https://doi.org/10.1098/rspa.2010.0485 for an introduction to excitable systems. 

 

����  

https://profiles.sussex.ac.uk/p525193-nicolas-herzig
https://www.nherzig.com/
https://www.nature.com/articles/s41467-024-51779-8
https://profiles.sussex.ac.uk/p381370-peter-fussey
https://doi.org/10.1098/rspa.2010.0485


https://profiles.sussex.ac.uk/p410738-maziar-nekovee
https://www.sussex.ac.uk/research/centres/acmi/
https://www.sussex.ac.uk/research/centres/acmi/
https://profiles.sussex.ac.uk/p439645-rodrigo-aviles-espinosa
https://profiles.sussex.ac.uk/p345380-elizabeth-rendon-morales
https://www.sussex.ac.uk/research/centres/centre-for-robotics-and-sensing-technologies/
https://www.sussex.ac.uk/research/centres/centre-for-robotics-and-sensing-technologies/


https://doi.org/10.3390/machines11121072
https://profiles.sussex.ac.uk/p633937-shangbo-wang


 
 

�(�Q�H�U�J�\���Q�H�W�Z�R�U�N���U�H�V�L�O�L�H�Q�F�H���D�Q�G���U�H�O�L�D�E�L�O�L�W�\���D�Q�G���W�K�H���L�P�S�D�F�W���R�I���F�O�L�P�D�W�H��
�F�K�D�Q�J�H�����(�3������������ 
EPSRC category: Interdisciplinary Research 

 

Lead Supervisor(s): Spyros Skarvelis-Kazakos in the Energy and Materials Engineering Research 

Centre 

Department: Engineering 

 

Research outline:  

https://profiles.sussex.ac.uk/p372786-spyros-skarvelis-kazakos
https://www.sussex.ac.uk/research/centres/energy-materials-engineering-research-centre/
https://www.sussex.ac.uk/research/centres/energy-materials-engineering-research-centre/
https://profiles.sussex.ac.uk/p290160-vasudevan-kanjirakkad
https://www.sussex.ac.uk/research/centres/thermo-fluid-mechanics-research-centre/


 
 

Key Publication: Mustaffa, A. F., and Kanjirakkad, V. (2021). Stall margin improvement in a low-speed 

axial compressor rotor using a blockage-optimised single circumferential casing groove. Journal of the 

Global Power and Propulsion Society, 5, pp.79-89. (link)  

 

�'�H�Y�H�O�R�S�L�Q�J���D���U�R�E�R�W�L�F���V�\�V�W�H�P���I�R�U���X�O�W�U�D�V�R�X�Q�G���V�F�D�Q���I�R�U���G�L�D�J�Q�R�V�L�V���R�I��
�U�K�H�X�P�D�W�R�L�G���D�U�W�K�U�L�W�L�V�����(�3������������ 
EPSRC category: Applied Research for a Better World 

 

https://journal.gpps.global/Stall-margin-improvement-in-a-low-speed-axial-compressor-rotor-using-a-blockage-optimised,133912,0,2.html
https://profiles.sussex.ac.uk/p421198-yanan-li
https://profiles.sussex.ac.uk/p630309-yanpei-huang


 
 

Key Publication: Hu, Z. J., Wang, Z., Huang, Y., Sena, A., Rodriguez y Baena, F.  and Burdet E. (2023), 

Towards human-robot collaborative surgery: trajectory and strategy learning in bimanual peg transfer, 

IEEE Robotics and Automation Letters, 8(8):4553-60, doi: 10.1109/LRA.2023.3285478. 

https://profiles.sussex.ac.uk/p355346-zhengguo-sheng
https://profiles.sussex.ac.uk/p434634-naercio-magaia
https://profiles.sussex.ac.uk/p633937-shangbo-wang
https://www.sussex.ac.uk/research/projects/seeds/
https://www.sussex.ac.uk/research/projects/seeds/
https://doi.org/10.1145/3616388.3617539
https://profiles.sussex.ac.uk/p298329-martin-t-white
https://profiles.sussex.ac.uk/p396327-kun-liang
https://www.sussex.ac.uk/research/centres/thermo-fluid-mechanics-research-centre/


 
 

Research outline:  

Heat decarbonisation is a significant challenge that requires urgent action to meet net-zero targets. A 

particular challenge lies in the industrial sector, where heat demand is significant and can range 

https://doi.org/10.1016/j.softx.2024.101806
https://profiles.sussex.ac.uk/p355346-zhengguo-sheng
https://profiles.sussex.ac.uk/p633937-shangbo-wang
https://www.sussex.ac.uk/research/centres/acmi/
https://www.sussex.ac.uk/research/centres/acmi/


https://profiles.sussex.ac.uk/p345380-elizabeth-rendon-morales
https://profiles.sussex.ac.uk/p439645-rodrigo-aviles-espinosa
https://www.sussex.ac.uk/research/centres/centre-for-robotics-and-sensing-technologies/
https://www.sussex.ac.uk/research/centres/centre-for-robotics-and-sensing-technologies/
https://hdl.handle.net/10779/uos.25610634.v1
https://profiles.sussex.ac.uk/p420275-bao-kha-nguyen


 
 

to estimate its location, distinguish obstacles, ditches or other obstructions including moving objects 

on unstructured pasture-based farms and perform a traversability analysis to identify the safest and 

most effective method for autonomous navigation through various terrains, not within a fixed path but 

anywhere on the farm. 

 

Key Publication: Liu, C.; Nguyen, B.K., 2024. Low-Cost Real-Time Localisation for Agricultural Robots 

in Unstructured Farm Environments. Machines, Volume 12, 612. 
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�$�F�W�L�Y�H���Y�L�V�X�D�O���O�H�D�U�Q�L�Q�J�����(�3������������ 
EPSRC category: Interdisciplinary Research 

 

Lead Supervisor: Andrew Philippides 

Department: Informatics 

 

Research outline:  

Perception is not passive. Animals actively explore their environments to acquire the information they 

need to guide future behaviour and evolution has shaped the animal movements to shape incoming 

information to make it easier to learn/recall. This is seen across animals from choreographed 

learning flights of bees to eye movements of humans. However, precisely how active vision is co-

evolved with task, environment and visual system is not well understood. This project will explore this 

question either experimentally, theoretically or both with details guided by the student with 

applications ranging from insects to humans, and AI to robots. 

 

Key Publication: Philippides, A., de Ibarra, N. H., Riabinina, O., & Collett, T. S. (2013). Bumblebee 

calligraphy: the design and control of flight motifs in the learning and return flights of Bombus 

terrestris. Journal of Experimental Biology, 216(6), 1093-1104. 

 

�&�R�P�S�X�W�D�W�L�R�Q�D�O���D�Q�G���E�L�R�O�R�J�L�F�D�O���S�H�U�V�S�H�F�W�L�Y�H�V���R�Q���K�R�Z���Q�H�X�U�D�O���V�\�V�W�H�P�V��
�F�D�Q���V�H�O�I���R�U�J�D�Q�L�V�H���W�R���S�U�R�G�X�F�H���U�R�E�X�V�W�����D�G�D�S�W�L�Y�H���D�Q�G���L�Q�W�H�O�O�L�J�H�Q�W��
�E�H�K�D�Y�L�R�X�U�����(�3������������ 
EPSRC category: Interdisciplinary Research 

 

Lead Supervisor: Benjamin Evans 

Department: Informatics 

 

Research outline:  

Broadly I am most interested in how neural systems can self-organise to produce robust, adaptive 

and intelligent behaviour, which I study from both a biological and a computational perspective 

����  

https://profiles.sussex.ac.uk/p23611-andy-philippides
https://profiles.sussex.ac.uk/p555479-benjamin-evans


https://profiles.sussex.ac.uk/p108674-christopher-buckley
https://profiles.sussex.ac.uk/p156234-adam-barrett
https://www.sussex.ac.uk/research/centres/sussex-centre-for-consciousness-science/


 
 

science, agent-based modelling and machine learning tools to understand the dynamics of post-

growth macroeconomics. The goal will be to investigate how a sustained period with little or no 

GDP/productivity growth might impact the frequency and severity of recessions, bankruptcies, 

financial dynamics, and/or inequality. The PhD will take place in an inter-disciplinary environment 

encompassing the Sussex AI research centre and the Science Policy Research Unit. 

 

Key Publication: Barrett, A.B. (2018). Stability of zero-growth economics analysed with a Minskyan 

model. Ecol. Econ. 146: 228-239. 

 

�6�X�V�V�H�[���&�H�Q�W�U�H���I�R�U���&�R�Q�V�F�L�R�X�V�Q�H�V�V���6�F�L�H�Q�F�H�����(�3������������ 
EPSRC category: Interdisciplinary Research 

 

Lead Supervisors: Adam Barrett, Anil Seth and Christopher L Buckley in the Sussex Centre for 

Consciousness Science 

Department: Informatics 

 

Research outline:  

Adam Barrett can supervise projects on: (i) computational neuroscience of consciousness, e.g., 

understanding diverse states of consciousness and their contents via complexity theory, measures of 

emergence and information theory; (ii) the fundamental physical substrate of consciousness, e.g., re-

formulating integrated information theory in terms of axioms and operationalisations, potentially 

better linking it to fundamental physics; (iii) applications of neuroscience of consciousness and 

machine learning to mental health, e.g., neuroscience of mechanisms of psychedelic-assisted 

therapy. He is open to any proposal applying mathematical, computational and/or data science tools 

to the study of consciousness. 

Anil Seth is keen to supervise projects in the area of ‘computational neurophenomenology’ - broadly, 

the use of computational and machine learning models to bridge between properties of neural 

mechanisms and properties of perceptual experience. One particular project involves using variants 

of predictive processing to model visual illusions, exploring conditions under which predictive 

networks ‘perceive’ the world in ways like us. He is also interested in projects relating to measuring 

emergence in complex systems; the relationship between consciousness, AI, and biology; 

computational models of stroboscopic hallucinations, and other topics at the interface of 

computational neuroscience, AI, and philosophy. 

Christopher Buckley: The idea that the brain operates as a Bayesian inference engine has gained 

substantial traction across the brain sciences. Active inference is a recent advance in theoretical 

neurobiology that offers a unified framework for understanding action, perception, and learning 

through the lens of variational Bayes. This paradigm contrasts with traditional machine learning (ML) 

approaches by prioritizing probabilistic reasoning and employing distributed message-passing 

algorithms rather than relying exclusively on backpropagation. We encourage projects that sit at the 

intersection of Bayesian models of intelligence and ML, both to further develop theory in neurobiology 

and to design novel techniques for next-generation AI architectures. 

 

Key Publications: 

Adam Barrett: Mediano, P.A.M., Rosas, F.E., Bor, D., Seth, A.K., & Barrett, A.B. (2022). The strength of 

weak integrated information theory. Trends Cogn Sci. 26(8) 646-655. 

���� 

https://profiles.sussex.ac.uk/p156234-adam-barrett
https://profiles.sussex.ac.uk/p22981-anil-seth
https://profiles.sussex.ac.uk/p108674-christopher-buckley
https://www.sussex.ac.uk/research/centres/sussex-centre-for-consciousness-science/
https://www.sussex.ac.uk/research/centres/sussex-centre-for-consciousness-science/


 
 

Anil Seth: Seth, A.K. and Bayne, T. (2022). Theories of consciousness. Nature Reviews Neuroscience. 

23: 439-452. 

Christopher Buckley: Buckley, C.L., Kim, C.S., McGregor, S., Seth, A.K. (2017) The free energy 

principle for action and perception: A mathematical review  Journal of mathematical psychology 81, 

55-79.  

 

�/�H�Y�H�U�D�J�L�Q�J���P�D�F�K�L�Q�H���O�H�D�U�Q�L�Q�J�����0�/�����W�R���D�G�G�U�H�V�V���Y�H�U�L�I�L�F�D�W�L�R�Q���D�Q�G��
�V�\�Q�W�K�H�V�L�V���F�K�D�O�O�H�Q�J�H�V���L�Q���W�L�P�H�G���O�R�J�L�F�V�����(�3������������ 
EPSRC category: Mathematics and Theoretical Foundations 

 

Lead Supervisor: Hsi-Ming Ho 

Department: Informatics 

 

Research outline:  

This project explores leveraging machine learning (ML) to address verification and synthesis 

challenges in timed logics, which model systems with temporal constraints. It aims to enhance 

scalability and efficiency in verifying system behaviours, generating counterexamples, and providing 

explanations. Key steps include developing data representations, feature engineering, training ML 

models, and integrating them with existing tools. The research promises novel ML methodologies 

tailored to formal verification, improved verification performance, and automated synthesis 

capabilities. Over three years, the project will progress from data collection and experimentation to 

methodology development, integration, and evaluation, contributing insights to both formal methods 

and ML. 

 

Key Publication: Brihaye, T., Geeraerts, G., Ho, H. M., & Monmege, B. (2017, July). MightyL: A 







 
 

 

Research outline:  

The Bennett lab works at the intersection of biology and AI. We investigate the neural algorithms 

implemented in animal brains and their integration into modern AI. Ongoing projects in the lab 

encompass: i) Control theoretic approaches to reinforcement learning and forgetting in changing 

environments, and their implementation in the brain's dopamine system; ii) Efficient coding in 

continual learning paradigms, investigating neural networks with separate excitatory and inhibitory 

neurons that fulfil complementary objectives through distinct learning rules; iii) Hierarchical 

reinforcement learning over multiple time-scales to facilitate risk-sensitive and adaptive decision-

making; iv) identifying stereotypical behaviours in animal movements using self-supervised deep 

learning. 

 

Key Publication: Bennett JEM, Philippides A, Nowotny T. (2021). Learning with reinforcement 

prediction errors in a model of the Drosophila mushroom body. Nature Communications 12:2569, 

DOI: 10.1038/s41467-021-22592-4 

 

�(�Y�H�Q�W���E�D�V�H�G���P�D�F�K�L�Q�H���O�H�D�U�Q�L�Q�J���D�Q�G���Q�H�X�U�R�P�R�U�S�K�L�F���F�R�P�S�X�W�L�Q�J��
���(�3������������ 
EPSRC category: Interdisciplinary Research 

 

Lead Supervisors: James Knight and Thomas Nowotny 

Department: Informatics 

 

Research outline:  

Event-based Spiking Neural Networks (SNNs) are inspired by the efficiency of biological neurons and 

with recent advances such as Eventprop (Wunderlich & Pehle (2021), Nowotny et al. (2024)) we can 

train them using supervised learning. However, there are technical difficulties and the methods have 

thus far only been applied to a few benchmark problems. Equally important, like in ML more 

generally, lack of labelled data is becoming a problem. Self-supervised approaches are an exciting 

and competitive alternative (Chen et al. (2020), Illinger et al. (2020), Halvagal & Zenke (2023)).  

We are looking for PhD students interested in working on these challenges using our GPU-accelerated 

SNN simulation framework (Knight et al. (2021), Knight & Nowotny (2023) to: 

¶ further improve methods for gradient descent in SNNs  

¶ extend gradient descent methods towards real-world problems 

¶ combine SNNs and self-supervised learning to solve real-world tasks 

¶ train SNNs for deployment on neuromorphic hardware like Loihi 2 

 

Key Publications:  

Nowotny T, Turner, JP, Knight, JC (2024). Loss shaping enhances exact gradient learning with 

EventProp in spiking neural networks, arXiv. (link) 

Knight, JC & Nowotny, T (2023). Easy and efficient spike-based machine learning with mlGeNN. 

Neuro-Inspired Computational Elements Conference, 115–120. (link) 
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�+�X�P�D�Q���F�R�P�S�X�W�H�U���L�Q�W�H�U�D�F�W�L�R�Q�����Z�L�W�K���D���I�R�F�X�V���R�Q���W�H�F�K�Q�R�O�R�J�L�H�V���I�R�U��
�O�H�D�U�Q�L�Q�J���D�Q�G���H�G�X�F�D�W�L�R�Q�����(�3������������ 
EPSRC category: Applied Research for a Better World 

 

Lead Supervisors: Kate Howland and Sam Berens 

Department: Informatics 

 

Research outline:  

Kate Howland: My research is in human-computer interaction, with a focus on technologies for 

learning and education. I design and evaluate educational interfaces based on empirical evidence 

about how we learn, particularly systems that take account of the embodied, enactive and situated 

nature of learning. My recent work has investigated a concreteness fading approach to designing 

interfaces for computing education, enhancement of social-motor synchrony through multisensory 

full-body interaction and the use of gestures and gestural interaction in both programming education 

and language learning. 

Sam Berens: My research aims to understand the cognitive and neural mechanisms that enable us to 

learn general knowledge and solve problems. I am particularly interested in how we learn concepts 

that help us make sense of the world. To do this, I investigate the neural representations and 

computations involved in combining information across different events, identifying 

commonalities/differences, and extracting generalisable patterns. My work uses a combination of 

bespoke cognitive tasks and model-based analyses of behavioural and functional MRI data.



 
 

Research outline:  

Currently funded by an EPSRC New Horizon grant, and in close collaboration with industrial partners, 

we are developing new approaches to the monitoring and management of large scale distributed 

systems. We adopt a strongly interdisciplinary approach, combining methods from complexity and 

network science, neuroscience, and machine learning. We are particularly interested in supervising 

research aimed to leverage the potential of temporal networks and graph learning methods to 

improve key tasks such as anomaly detection and load prediction in microservice architectures. The 

successful applicant will be embedded in a very active group. 

 

Key Publications:  

Messager A, Parisis G, Kiss IZ, Harper R, Tee P and Berthouze L. (2019). Inferring functional 

connectivity from time-series of events in large scale network deployments. IEEE Transactions on 

Network and Service Management, 16(3):857-870. doi: 10.1109/TNSM.2019.2932896. 

Winchester G, Parisis G, and Berthouze L. (2023). On the temporal behaviour of a large-scale 

microservice architecture. NOMS 2023-2023 IEEE/IFIP Network Operations and Management 

Symposium, pp. 1-6. doi: 10.1109/NOMS56928.2023.10154427. 

 

�,�Q�W�H�J�U�D�W�L�Q�J���(�[�S�O�D�L�Q�D�E�O�H���$�U�W�L�I�L�F�L�D�O���,�Q�W�H�O�O�L�J�H�Q�F�H���L�Q�W�R���,�Q�W�U�X�V�L�R�Q��
�'�H�W�H�F�W�L�R�Q���6�\�V�W�H�P�V���W�R���R�I�I�H�U���P�R�U�H���W�U�D�Q�V�S�D�U�H�Q�W�����W�U�X�V�W�Z�R�U�W�K�\�����D�Q�G��
�H�I�I�H�F�W�L�Y�H���G�H�W�H�F�W�L�R�Q���R�I���F�\�E�H�U�D�W�W�D�F�N�V�����(�3������������ 
EPSRC category: Experimental approaches to Understanding 

 

Lead Supervisor: Naercio Magaia 

Department: Informatics 

 

Research outline:  

Intrusion Detection Systems (IDS) are critical for securing modern networks against cyber threats. 

While machine learning (ML) techniques have enhanced IDS capabilities, many of these models 

function as "black boxes," providing little insight into their decision-making processes. This lack of 

transparency can limit trust, especially when security systems have high stakes. Explainable Artificial 

Intelligence (XAI) offers a solution by making ML models more interpretable, providing users with 

insights into how decisions are made. Applying XAI to intrusion detection could enhance system 





 
 

partial paraphrase detection, natural language inference, contradiction and entailment recognition.  

With recent advances in large language modelling, I am especially interested in hallucination 

detection and the distinction between factuality and plausibility.  Applications of interest include 

misinformation and disinformation, propaganda detection, mental health support, biodiversity and 

conservation, and climate change.   

 

Key Publication: Peng, Q., Weir, D. and Weeds, J. (2023). Testing Paraphrase Models on Recognising 

Sentence Pairs at Different Degrees of Semantic Overlap. Proceedings of the 12th Joint Conference 

on Lexical and Computational Semtics (*sem 2023). pgs 259-269. DOI: 

10.18653/v1/2023.starsem-1.24 

 

�8�Q�G�H�U�V�W�D�Q�G�L�Q�J���W�K�H���G�\�Q�D�P�L�F�V���R�I���O�D�Q�G���X�V�H���F�K�D�Q�J�H���D�Q�G���V�X�S�S�R�U�W�L�Q�J��
�W�K�H���F�R���F�U�H�D�W�L�R�Q���R�I���S�D�W�K�Z�D�\�V���W�R�Z�D�U�G�V���V�X�V�W�D�L�Q�D�E�O�H���O�D�Q�G���X�V�H��
���(�3������������ 
EPSRC category: Interdisciplinary Research 

 

Lead Supervisors: Novi Quadrianto and 



 
 

�'�H�Y�H�O�R�S���Q�H�Z���P�R�G�H�O�V���D�Q�G���G�D�W�D���V�H�W�V���W�R���D�G�G�U�H�V�V���F�X�U�U�H�Q�W���W�H�F�K�Q�L�F�D�O��
�F�K�D�O�O�H�Q�J�H�V���L�Q���W�K�H���U�H�F�R�J�Q�L�W�L�R�Q���R�I���V�L�J�Q���O�D�Q�J�X�D�J�H�����(�3������������ 
EPSRC category: Applied Research for a Better World 

 

Lead Supervisors: Ronald Grau and John Walker 

Department: Informatics 

 

Research outline:  

British Sign Language is the primary means of communication for many deaf and hearing-impaired 

people in the UK. There is a clear need to promote sign language proficiency within this group, as this 

has been declining over recent years, especially among younger people. However, learning sign 

language requires the acquisition of psychomotor skills, and these are not easily obtained without 

practice and feedback. AI-supported learning tools would not only help address this problem but also 

make sign language more accessible to the general population and so, help improve inclusion for 

deaf and hearing-impaired people in society. 

Previous research has shown the potential of computer vision algorithms and convolutional neural 

networks for transforming image data of signs into actionable insights and providing feedback in real 

time - a major improvement over passive approaches such as instructional videos. The PhD project 

will build on previous developments of BSL training prototypes, the latest of which won the Sussex 

University JRA competition in 2024. The project will develop new models and data sets to address 

current technical challenges in the recognition of signs but also contribute towards ongoing work for 



 
 

Research outline:  

Continuous monitoring of movement difficulties, related worry, and pain can be helpful for people 

with Parkinson's disease for managing their wellbeing and discussing needs with healthcare 

professionals. The proposed PhD project will contribute to the limited research in this area. The 

project will involve investigation of distribution shifts and spurious features in automatic detection of 

these variables, based on existing and new body movement and physiological datasets. Strong 

experience in machine learning, interest in the application area, and critical analysis skills will be 

needed. 

 

Key Publication: Olugbade, T., Buono, R. A., Potapov, K., et al. (2024). The EmoPain@Home dataset: 

Capturing pain level and activity recognition for people with chronic pain in their homes. IEEE 

Transactions on Affective Computing (Early Access). pp. 1-14. 

https://doi.org/10.1109/TAFFC.2024.3390837 

 

�1�D�W�X�U�D�O���/�D�Q�J�X�D�J�H���3�U�R�F�H�V�V�L�Q�J���I�R�U���,�P�S�U�R�Y�L�Q�J���6�X�S�S�R�U�W���I�R�U���<�R�X�Q�J��
�3�H�R�S�O�H�¶�V���0�H�Q�W�D�O���+�H�D�O�W�K�����(�3������������ 
Collaborative project with non-university partners 

EPSRC category: Applied Research for a Better World 

 

Lead Supervisor: Julie Weeds 

Department: Informatics 

 

Research outline:  

This project will be in collaboration with an organisation specialising in providing digital mental health 

support for young people. Their app provides a safe space for young people to talk about their 

experiences; pre-moderated, anonymous peer support; pre-emptive counsellor intervention and 

access to a directory of specialist resources. Previous collaborations have focussed on using NLP to 

support the moderation process as well as finding and recommending resources within the directory 

based on user posts. Now the partner would like to investigate using NLP technology for directly 

answering user questions given certain constraints: user data (including posts) is highly sensitive 

making certain cloud services off-limits, building and running large language models locally is 

prohibitively expensive, users are vulnerable and may be at high risk if given incorrect information.  

Given these constraints, how much can NLP and other AI technology be used to speed up response 

times in a scalable way? 

 

Key Publication: Rummer-Downing, T. and Weeds, J. (2023). Leveraging Out-of-the-Box Retrieval 

Models to Improve Mental Health Support. In Proceedings of the 16th International Joint Conference 

on Biomedical Engineering Systems and Technologies (BIOSTEC 2023) - HEALTHINF; ISBN 978-989-

758-631-6; ISSN 2184-4305, SciTePress, pages 64-73. DOI: 10.5220/0011634300003414 
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�D�Q�D�O�\�W�L�F�D�O���D�Q�G���S�K�\�V�L�F�V���E�D�V�H�G���P�D�F�K�L�Q�H���O�H�D�U�Q�L�Q�J�����(�3������������ 
Collaborative project with non-university partners 

EPSRC category: Interdisciplinary Research 

 

Lead Supervisor: Luc Berthouze 

Department: Informatics 

 

Research outline:  

Atrial fibrillation (AF) is the most common heart rhythm disorder, but understanding its causes is 

  



 
 





 
 

 

Key Publication: Najnudel, J. and Paquette, E. and Simm, N. (2023). Secular coefficients and the 

holomorphic multiplicative chaos. Annals of Probability, Vol 51, No. 4, 1193-1248. (link) 

 

�$�S�S�O�L�H�G���D�Q�G���Q�X�P�H�U�L�F�D�O���D�Q�D�O�\�V�L�V���I�R�U���Q�R�Q�O�L�Q�H�D�U���S�D�U�W�L�D�O���G�L�I�I�H�U�H�Q�W�L�D�O��
�H�T�X�D�W�L�R�Q�V���Z�L�W�K���D�S�S�O�L�F�D�W�L�R�Q�V���W�R���F�H�O�O���E�L�R�O�R�J�\�����(�3������������ 
EPSRC category: Mathematics and Theoretical Foundations 

 
Lead Supervisor(s): Konstantinos Koumatos and Chandrasekhar Venkataraman 

Department: Mathematics 

 

Research outline:  

This is a project in applied and numerical analysis for nonlinear partial differential equations with 

applications to cell biology. 

Force generation by biological cells underpins all cellular functions. Accurate measurement of cellular 

forces is challenging and direct experimental measurements are infeasible. Traction force microscopy 

(TFM) attempts to sidestep this challenge by estimating forces indirectly from deformations of the 

medium upon which the cells exert force. The medium is approximated by a linearly elastic law, 

however, nonlinear constitutive laws arise in most practical settings. Also, in the in vitro setting, when 

the forces exerted are large, cells cause wrinkling in their vicinity which can only be captured by 

nonlinear models.  

This project seeks to develop a framework for the formulation of well-posed inverse problems related 

to traction force microscopy (TFM). We will focus on nonlinear models for the mechanics of the 

medium for which the forward problem is well-posed but allow for enough generality to be applicable. 

We will develop, analyse and implement numerical methods for the approximation of the inverse 

problem. The project would be suitable for a student interested in the analysis of PDEs, continuum 

modelling, finite element methods, numerical analysis or mathematical biology. 

 

Key Publications: 

Ryder, LS, et al. (2019). A sensor kinase controls turgor-driven plant infection by the rice blast fungus, 

Nature, 574, 423-427. (link)  

Koumatos, K and Spirito, S. (2019). Quasiconvex elastodynamics: weak-strong uniqueness for 

measure-valued solutions. Communications on Pure and Applied Mathematics, 72(6), 1288-1320. 

(link)  
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���(�3������������ 
EPSRC category: Mathematics and Theoretical Foundations 

 
Lead Supervisor: Lukas Koch 

Department: Mathematics 
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Research outline:  

Optimal transport has been a very active area of research in the recent past driven by applications in 

machine learning and theoretical advances. In particular, a number of variants have been explored 

which contain additional penalty terms. These variants have been introduced in order to facilitate 

numerical computation of optimal transport maps, as well as to better model physical phenomena 

such as congestion. I am interested in studying regularity properties of these models, possibly with 

numerical applications depending on applicant's interest. 

 

Key Publication: Koch, L. (2024). Geometric linearisation for optimal transport with strongly p-convex 

cost, 63. (link) 
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�P�L�F�U�R�E�L�D�O���L�Q�W�H�U�D�F�W�L�R�Q�V���D�Q�G���G�L�Y�H�U�V�L�W�\���L�Q���W�K�H���V�R�L�O���P�L�F�U�R�E�L�R�P�H��
���(�3������������ 
EPSRC category: Interdisciplinary Research 

 
Lead Supervisor: Marianna Cerasuolo in the Mathematics Applied to Biology research group 

Department: Mathematics 

 

Research outline:  

The soil microbiome is essential for soil health and ecosystem sustainability. The PhD project will 

integrate statistics and mathematical modelling to explore the intricate dynamics of microbial 

interactions and diversity. By developing network-based approaches and stochastic dynamical 

systems, we aim to construct assembly maps that uncover pathways 



 
 

Research outline:   

Many dynamical processes involving noise are modelled by stochastic differential equations (SDEs). 

Often in applications all or part of the coefficients of the model are unknown but we have access to 

some data generated by the process itself. This project studies some problems related to the 

estimation of diffusion and drift coefficients of an SDE using discrete measurements of its solution. A 

Bayesian approach will be employed and some aspects of well-posedness and approximations of the 

solution to this approach will be investigated. The project has both theoretical and computational 

components and uses techniques from the analysis of SDEs, parabolic partial differential equations, 

applied probability and sampling methods. 

 

Key Publication: Dashti, M., Stuart, A. M. (2017). The Bayesian approach to inverse problems, In 

Handbook of Uncertainty Quantification, pages 311--428. 
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�3�D�U�W�L�D�O���'�L�I�I�H�U�H�Q�W�L�D�O���(�T�X�D�W�L�R�Q�V�����(�3������������ 
EPSRC category: Mathematics and Theoretical Foundations 

 
Lead Supervisor: Michael Melgaard 

Department: Mathematics 

 

Research outline:  

Potential Projects include:  

- New numerical tensor methods and tensor-structured neural networks in quantum physics.  

- Nonlinear PDEs (in astrophysics, electronic structure models etc). 

- Spectral and scattering properties of quantum systems. 

Group articles:  

- Bound-state stability of Coulomb three-body systems using numerical tensor methods.  Phys. 

Rev. A 109 (2024), 062812. 

- Spectral approximation scheme for a hybrid, spin-density Kohn-Sham Density-Functional 

Theory in an external (nonuniform) magnetic field …, J. Math. Chem. 62 (2024), 711-760. 

Poisson wave trace formula for Dirac resonances at spectrum edges…, Asian J. Math. 25 (2021), no. 

2, 243-276.   

 

Key Publication: Melgaard, M. et al (2024), Bound-state stability of Coulomb three-body systems 

using numerical tensor methods.  Phys. Rev. A 109, 062812. DOI (link) 
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EPSRC category: Mathematics and Theoretical Foundations 

 
Lead Supervisor: Omar Lakkis in the Numerical Analysis and Scientific Computing research group 
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https://www.sussex.ac.uk/probability-statistics/index


 
 

number of points is large. The project is suitable for a student with a strong interest in theoretical 

probability. 

 

Key Publication: Z. Kabluchko, V. Vysotsky, D. Zaporozhets (2017) Convex hulls of random walks, 

hyperplane arrangements, and Weyl chambers. Geometric and Functional Analysis, v. 27, pp. 880-

918, DOI:10.1007/s00039-017-0415-x 
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Physics  
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�U�D�Q�J�H���R�I���Q�D�Q�R�W�H�F�K�Q�R�O�R�J�L�H�V���D�Q�G���G�H�Y�L�F�H���D�S�S�O�L�F�D�W�L�R�Q�V�����(�3������������ 
EPSRC category: Applied Research for a Better World 

 
Lead Supervisor(s): Alice King, Alan Dalton and Sean Ogilvie in the Materials Physics Group 

Department: Physics 

 

Research outline:  

In Materials Physics, we process and study nanomaterials with emergent functional properties, 

https://profiles.sussex.ac.uk/p397903-alice-king
https://profiles.sussex.ac.uk/p382854-alan-dalton
https://profiles.sussex.ac.uk/p384377-sean-ogilvie
https://www.sussex.ac.uk/research/centres/materials-physics/


 
 

 

 

 

 

 

 

 


