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	EPSRC 2026 VACATION INTERNSHIP PROGRAMME

	



[bookmark: _Hlk156823977]The University, in conjunction with EPSRC, has several summer vacation internships awards available for undergraduate students.  The vacation internship scheme gives undergraduate students a taster of what it is like to do research. The students are given practical, first-hand experience of working on and carrying out research in a UK university.  The awards are aimed at undergraduate students in the middle years of their degree programme (i.e. have completed their 2nd year of study on a 3 year degree course, or have completed their 2nd or 3rd year of study on a 4 year degree course) who are undertaking their degree in a subject that falls within the remit of EPSRC (https://www.epsrc.ac.uk/research/ourportfolio/). The scheme may not be used as a bridge between the undergraduate degree and PhD or other work.  Students currently in their final year who will have completed their degree by the summer and are due to graduate in July 2026 are not eligible for this scheme. Students must be based on Liverpool main campus (International students’ visas must permit summer placement work in the UK).    

[bookmark: _Hlk156824096]Application forms should be completed and returned by email to (pgrstudentships@liverpool.ac.uk) no later than 12 noon on Monday 23 February 2026.  Successful applicants will be employed as interns and receive a minimum payment rate equivalent to the National Living Wage for a period of up to ten weeks.  

The following research projects are being offered by the School of Computer Science and Informatics, the School of Physical Sciences, and the School of Engineering: 

School of Computer Science and Informatics
SCHOOL OF COMPUTER SCIENCE AND INFORMATICS

1. Project Title: Deep Learning-based Device Authentication for Internet of Things

Supervisors:  Dr Junqing Zhang (School of Computer Science and Informatics) 
[bookmark: _Hlk187312636]Description: Overview:
There have been many notorious wireless attacks in recent years, in particular on low-cost Internet of Things devices. Device authentication is essential for allowing legitimate devices to access the network while declining malicious users. Conventional schemes rely on MAC addresses, which are not secure; the MAC addresses can be tampered with easily even by amateurs. A secure yet lightweight device authentication scheme is thus strongly required. 
Similar to the biometric fingerprints of human beings, wireless devices also have their intrinsic features, termed as radio frequency fingerprint identification (RFFI). Therefore, RFFI can be used to classify wireless devices based on the received signals [1]. Visit [2] for a Wi-Fi based RFFI demo.
This project aligns with the EPSRC information and communication technologies (ICT) research theme.
Objective:
This project will investigate RFFI and build a prototype system. Depending on the student's interest, the project will investigate one of the following protocols: WiFi, ZigBee, Bluetooth, and LoRa. 
Expected Procedures: 
· Conduct a literature review into RFFI.
· Learn IoT protocols. 
· Learn deep learning methods such as Convolutional Neural Network (CNN).
· Build a software-defined radio (SDR)-based prototype system.

Besides the supervision from the supervisor, the student will be assisted by a PhD student who is working in this area. Sufficient and efficient supervision will thus be provided.
The supervisor’s team has done abundant research in the area hence the student will be well supported.
Requirements:
Strong interests in wireless communications and security
Strong Python/Matlab programming skills.
References:
[1] Guanxiong Shen, Junqing Zhang, Alan Marshall, Linning Peng, and Xianbin Wang, “Radio Frequency Fingerprint Identification for LoRa Using Deep Learning,” IEEE Journal on Selected Areas in Communications, vol. 39, no. 8, pp. 2604 - 2616, 2021.
[2] https://junqing-zhang.github.io/research-demo/demo-wifi-rffi/ 

2. Project Title: Post-Training Adaptation of Generative Audio Models

Supervisors:  Dr Jacopo de Berardinis (School of Computer Science and Informatics) 

Description:  The rapid emergence of AI music generators like MusicGen, Stable Diffusion, and AudioLDM has unlocked new creative frontiers but has also ignited critical debates around copyright, mimicry, and artist rights. As these powerful models are often trained on indiscriminate datasets, the creative industry faces a significant challenge: ensuring AI respects intellectual property without stifling innovation. This project addresses this urgent gap by developing technical solutions for "Responsible AI", focusing on how we can engineer models that are not only high-quality but also compliant and ethically aligned with the creative community.

This research focuses on the advanced manipulation of generative deep learning models to solve these alignment issues. The selected student will investigate novel algorithmic interventions to "steer" pre-trained models, exploring methods to selectively manage the reproduction of specific musical repertoires or styles. Rather than relying on simple output filtering, this project dives into the model architecture itself, aiming to adapt the latent space or weights of large-scale audio models. The goal is to demonstrate that it is possible to constrain a generative model’s access to specific protected data distributions while preserving its overall creative capabilities.

This project presents a unique opportunity for students to delve into the intersection of Deep Learning and Music Information Retrieval (MIR). Proficiency in Python and practical experience with PyTorch are essential requirements, as the intern will be adapting complex neural network architectures. While background knowledge in audio signal processing is beneficial, the primary focus is on deep learning engineering. Prospective applicants are highly encouraged to make informal inquiries about the project prior to submitting their applications.


3. Project Title:  Exploring Internal Representations of Large Language Models Across Languages

Supervisors:   Dr Procheta Sen (School of Computer Science and Informatics)

Description:  Recent advances in interpretability have led to the development of pretrained models that expose sparse internal representations for inputs processed by Large Language Models (LLMs). These sparse representations offer a structured view of how LLMs encode linguistic information, with individual dimensions often corresponding to semantically or syntactically meaningful features. Despite growing interest in multilingual LLMs, relatively little is known about how such sparse internal representations behave across different languages.
In this project, we aim to systematically study how the internal sparse representations of LLMs vary when processing inputs from multiple languages. Using pretrained sparse representation models, we will analyze which dimensions are activated for the same or comparable content expressed in different languages. By examining activation patterns across languages, we seek to identify whether LLMs rely on shared representational features or language-specific dimensions when encoding multilingual input.
Our analysis will focus on comparing activation sparsity, overlap, and distribution across languages, allowing us to quantify the degree of representational alignment between them. In particular, we will investigate whether certain dimensions consistently activate across languages—suggesting language-agnostic abstractions—or whether distinct dimensions emerge for typologically different languages. This analysis will also consider how factors such as language family, script, and morphological complexity influence internal representations.
By providing a detailed view of which internal features are most salient across languages, this study will offer insights into how LLMs perceive and structure multilingual information at the representation level. Beyond improving interpretability, our findings can inform the design of more robust multilingual models and contribute to understanding cross-lingual generalization and transfer. Ultimately, this work aims to bridge the gap between multilingual performance metrics and the internal mechanisms that underpin them, advancing transparency in multilingual large language models.

4. Project Title: Mobility in Space‑Embedded Population Protocols

Supervisors:   Professor Leszek Gasieniec (School of Computer Science and Informatics)

Description:  Population protocols, introduced by Angluin et al. [1], model distributed computation among large collections of anonymous, finite‑state agents that interact in randomly chosen pairs. Each interaction applies a common transition function to update states, while a probabilistic scheduler selects ordered initiator–responder pairs uniformly at random. Protocols may be self‑stabilising, recovering from arbitrary initial states, or non‑self‑stabilising, assuming valid inputs. A protocol is considered successful if it converges with high probability (whp) to a stable configuration encoding the correct output. Contemporary analysis focuses on parallel time, the number of interactions divided by the population size, with many efficient protocols stabilising in O(polylog n) parallel time whp. Core requirements include correctness, rapid convergence, and silent stabilisation, meaning no state changes occur after convergence.
Gasieniec et al. [2] recently extended the model to spatial population protocols, enriching interactions with geometric queries. Under this framework, agents can obtain exact pairwise distances (distance‑query model) or full relative position vectors (vector‑query model) in Euclidean space. This added spatial awareness enables new forms of distributed geometric computation, such as anonymous localisation.
This project addresses open problems from [2], aiming to design enhanced spatial protocols that incorporate agent mobility, tolerate measurement errors, and operate under restricted geometric topologies. The goal is to advance robust and fault‑resilient forms of spatially aware population computation.
References
[1] D. Angluin, J. Aspnes, Z. Diamadi, M. J. Fischer, and N. A. Lynch. Computation in networks of passively mobile finite-state sensors. Distributed Computing, 18(4):235–253, 2006.
[2] L. A. Gasieniec, L. Kuszner, E. Latif, R. Parasuraman, P. Spirakis, and G. Stachowiak. Anonymous Self-Stabilising Localisation via Spatial Population Protocols. In Proc. ISAAC 2025.




5. Project Title:  Approximation Algorithm for Clustering Problems

Supervisors:  Dr Joachim Spoerhase, (School of Computer Science and Informatics)

Description:  Clustering refers to the fundamental task of partitioning a set of objects into groups (clusters) of pairwise similar objects. It has numerous applications in many areas such as data analysis, machine learning, and operations research. In this project, we will study clustering problems from a combinatorial optimization point of view. For example, in the well-known k-Median problem the task is to select k cluster centers (each representing a cluster) so that the sum of distances of the input data points to their nearest center is minimized. We will design algorithms for variants of such problems and analyze them rigorously. A basic challenge is that most clustering problems (such as k-Median) are NP-hard, which means that no efficient algorithm is known that computes an optimal solution for any input, and it is widely believed that no such algorithm exists. We will therefore study approximation algorithms, which may not compute an optimal solution but are guaranteed to compute a solution that is within a bounded factor of optimal (quality guarantee). For example, a 3-approximation algorithm for k-Median always outputs a solution where the sum of distances is at most three times as large as in the (unknown) optimal solution. If you are excited about topics such as the design and analysis of algorithms, theoretical computer science, combinatorial optimization, or discrete mathematics then this project could be a good choice for you. In this case, I recommend you have a look at my list of publications to get an impression about the research we will be doing.

6. Project Title:  Mechanistic Tracing of Social Reasoning in Large Language Models

Supervisors:  Dr Qiyi Tang and Dr Tulika Saha, (School of Computer Science and Informatics)

Description:  Background and Motivation: Large Language Models (LLMs) increasingly demonstrate strong performance on tasks that appear to require social reasoning, such as tracking beliefs of multiple agents, reasoning about hidden information, deception, cooperation, or perspective-taking. Some recent models exhibit reasoning patterns that resemble a “society of thought,” where multiple implicit perspectives seem to interact before a final answer is produced. Despite strong behavioural performance, it remains unclear whether such social reasoning corresponds to identifiable internal mechanisms within the model. In particular, we do not yet know whether LLMs rely on distinct attention heads, neuron groups, or residual-stream features that are selectively engaged when tracking other agents’ mental states, as opposed to solving purely factual or logical problems.

Objective: This project aims to move beyond behavioural evaluation and investigate mechanistic evidence for social reasoning inside LLMs. The core research question being addressed is: Do Large Language Models contain task-selective internal mechanisms that are preferentially activated during social reasoning tasks, compared to matched non-social reasoning tasks?
Tentative Methodology: to explore and use mechanistic interpretability techniques which include attention head activation analysis, layer-wise or head-wise activation statistics, neuron or feature-level probing etc.

Expected Outcome:
1. This study could provide mechanistic evidence that social reasoning in LLMs is not purely emergent at the output level, but is at least partially supported by task-selective internal structures, advancing our understanding beyond behavioural evaluations.
2. The findings would help characterize where and how social information is processed inside the model and outcome would contribute a mechanistic taxonomy of reasoning behaviours in LLMs and inform future work on interpretability, model auditing, and the design of models with more transparent or controllable social reasoning capabilities.

7. Project Title: Digital tools for additive manufacturing of advanced materials

Supervisors: Dr Esther García-Tuñón (egarciat@liverpool.ac.uk), Materials, Design and Manufacturing Engineering (School of Engineering), Dr Gabriella Pizzuto and Professor Prudence Wong (School of Computer Science and Informatics)

Description:  Additive manufacturing (AM, 3D printing) is revolutionising how we create complex parts. Amongst the different AM techniques, Direct Ink Writing (DIW, a material extrusion technique) offers versatility in feedstock formulation using newly discovered or high added value advance materials. Digital tools such as Machine Learning, Bayesian Optimisation, Computer Vision and “AI” have the potential to address current barriers or bottlenecks in additive manufacturing, from feedstock formulation to process control. Although these tools can have a huge impact in advanced manufacturing, they are currently underexploited. This project will focus on a specific area within this broad context, linking software and hardware (Figure 1) to enable the implementation of digital tools to control the continuous extrusion of advanced material formulations (pastes or yield stress fluids) and minimise defects during the printing process. 
The aim is to develop a closed-loop integrated software as a first step to implement machine learning (ML) and computer vision (CV) for automated in-situ control of printing parameters. The medium-term goals are: i) minimising continuous monitoring and adjustment by the user; ii) avoiding trial-and-error approaches from inexperienced users, and iii) providing traceability of printing conditions for each printed part and given material. During this 10-week internship, the student (with a computer science background) will be supervised by an interdisciplinary team, with expertise in Advanced Materials Direct Ink Writing and Computer Science.
[image: A diagram of a computer system
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Figure 1. Flowchart illustrating the aim of the project as a first step towards the implementation of ML and CV. 











School of Physical Sciences

DEPARTMENT OF CHEMISTRY

8. Project Title:  Nanocomposite agents for use in theranostic nanomedicine
 
Supervisors:  Dr Marco Giardiello (Department of Chemistry) 
Description:  Organic/inorganic hybrid nanocomposite particles have attracted much attention due to their potential for a wide range of applications in biomedical research, spanning both diagnostic and therapeutic medicine. The aim of this project is to develop a range of nanocomposite particles for use in combined therapeutic and diagnostic nanomedicine, known as theranostics. This proof-of-concept project will develop such agents for use in techniques such as Magnetic Resonance Imaging (MRI) or Magnetic Particle Imaging (MPI). This project will provide training and experience in both organic and inorganic nanoparticle synthesis, polymer chemistry and characterisation techniques, such as NMR, fluorimetry and dynamic light scattering (DLS). The project will use methods most students will not have experience in (e.g. inorganic nanoparticle sythesis, complex coordination chemistry, polymer chemistry), thus will give an opportunity for students to expand their sythetic skillsets.
References: Giardiello et al, Nanoscale, 8, 7224-7231 (2016); Giardiello et al, Journal of Materials Chemistry, 22, 24744 (2012).
The Student would be a third year student going into fourth year.
Skills Required: Broad competance in sythetic chemistry tehchniques; good interpersonal skills to work as part of a collaborative research team; good written and analytical skills.

9. Project Title:  A Computational-Based Approach to Prediting Biomimetic Polymers for Soft Tissue Engineering
 
Supervisors:  Professor Neil Berry and Professor B Chen (Department of Chemistry)
Description:  Soft tissues such as cartilage, ligaments, muscles, nerves, fat, and blood vessels are essential for normal body function, and damage to them can seriously affect health and quality of life. Soft tissue engineering aims to repair these tissues using combinations of scaffolds, cells, and bioactive molecules. Although significant progress has been made, many existing biomaterials fail to accurately reproduce the structure and mechanical properties of native soft tissues, limiting their clinical effectiveness. To address this challenge, the Chen group has developed a range of biocompatible and biodegradable polymers, including polyester- and thermoplastic polyurethane (TPU)-based elastomers. These materials are designed to closely mimic the mechanical behaviour of various soft tissues. They also offer tunable hydrophilicity, controlled biodegradation, and can be fabricated into scaffolds that replicate native tissue microstructures.
This project will use computational approaches to understand how chemical structure influences the mechanical properties of TPU bioelastomers and to develop predictive models that guide the design of new materials for targeted soft tissue repair. 
The project mainly based in the Berry group will train the student in molecular modelling and machine learning, covering the full workflow for building robust models. This includes constructing TPU molecules in silico, calculating a large set of molecular descriptors (>2000), and correlating these descriptors with experimentally measured TPU properties. A diverse range of machine learning techniques will be explored, including Random Forests, Neural Networks, and Deep Learning methods. Validated models will be used to predict the properties of unseen test polymers, enabling virtual library screening of large polymer datasets. This rational, data-driven approach helps prioritise promising candidates for experimental study and provides mechanistic insight into which polymer features most strongly influence material performance.


10. Project Title:  Dynamic porous organic framework built on the bicyclo[1.1.1]pentyl scaffold
 
Supervisors:  Dr Christophe Aissa and Professor Anna Slater (Department of Chemistry)
Description:  Porous organic frameworks (POF) have become prominent candidates for the development of materials that are key for a sustainable future. The inclusion of molecular motion in POF design remains rare despite the potential advantages, such as for example the reversible capture and release of unwanted molecules. In 2017, the Slater group demonstrated that molecular cage 1 can capture and release iodine reversibly by control of the temperature (Chem Eur J 2017, 23, 17217). An essential feature of the design was the fast rotation of phenyl rings, even at low temperature (8 × 106 Hz at T = 230 K), and faster rotation at lower temperatures would require a different linker (Fig. a). 
Recently, the bicyclo[1.1.1]pentyl (BCP) scaffold has become increasingly prominent in the design of drug candidates because it can replace para disubstituted benzene rings with advantageous effects on solubility and resistance against metabolism (Fig. b). However, applications of BCP in material science are scarcer. Significantly, ultrafast rotation (1010 Hz at T < 2 K) when a BCP was used to build metal-organic frameworks (Nat Chem 2020, 12, 845). However, the use of BCP in the design of purely organic porous material remains to be evidenced, and this is the goal of this project. 
The Aïssa group has expertise in the synthesis of BCPs (Angew Chem Int Ed 2022, 61, e202111291) and there is therefore a natural synergy between the Slater and Aïssa groups to develop the synthesis of molecular cage 2 (Fig c) which is envisioned to display faster rotational movement at lower temperature when compared to the cage 1. 
The student recruited on this project will develop their skills in organic chemistry in batch and flow set-ups, structure analysis by NMR, and data management by using an electronic lab notebook, an ideal training for future research projects in and around their curriculum.






11. Project Title:  Polymer Informatics and AI
 
Supervisors:  Professor Alessandro Troisi, (Department of Chemistry)
Description:  Computer aided design is used only rarely for polymeric materials, despite their importance across all technology sectors. Creating high quality datasets combining experimental data and a viable representation of the polymer is an essential prerequisite to use machine learning methods to accelerate the design of new polymers. AI can be used to interpret these datasets but also to build them from available literature sources. It is in principle possible for large language model to “read” a recent issue of a scientific journal and extract relevant information in a tabular format. Unfortunately, the success rate of this operation is still quite low and the only way to systematically improve it is to combine expert knowledge (i.e. a user that can perform this operation using his/her domain knowledge) and a fair assessment of AI outputs. This project is therefore divided into two components (i) a manual collection of data from literature and (ii) a systematic study of “prompt engineering” to maximize the fidelity of output produced by large language models such as Gemini or Claude. This project requires accuracy and chemical knowledge for the first part and creativity and analytical skills in the second part. It is suitable for students who wish to explore how AI can be used to automatize tasks and assess when and why it fails. If progress is rapid, the project can incorporate elements of agentic AI, where additional specialized tasks (e.g. performing a simulation of a new polymers) are initiated by a computer agent. No programming experience is expected but interest in computing is clearly important.




DEPARTMENT OF PHYSICS

12. Project Title:  AI Interfaces for Physics Simulations: Using a Language Model to Control a Detector Simulation
 
Supervisors:  Dr Ming Liang Wong (Mark) (Department of Physics)
Description:  Foundational language models are AI systems that can interpret natural language instructions and generate structured commands. This project will explore how such a model can be used as a human friendly interface for physics software, allowing a user to control a detector simulation through everyday language.
You will set up an open-source language model (e.g. Phi-3-mini) on a server with GPUs, connect it to a REST API or use Model Context Protocol (MCP), and integrate it with a prebuilt detector simulation (e.g. a simplified GEANT4 setup for Mu3e). The goal is to create a prototype system where a user can type a request such as “Run a simulation of 1000 electrons at 2 GeV through a silicon tracker”, and the AI will translate this into the correct commands to launch the simulation. You will build the API interface with any suitable software framework (e.g. Flask, FastAPI, MCP) and handle errors and edge cases to the best of your ability. Finally, you can evaluate the method using standard HEP tools (e.g. ROOT) and identify possible improvements.
The project is highly interdisciplinary, combining computational physics, artificial intelligence, and software development, and will provide valuable experience with modern AI tools in a physics context.
Supervisor is both part of the HEP computing and Mu3e experiment group.

13. Project Title:  Optimising a novel magnetic radical filter

Supervisors:  Professor Brianna Heazlewood, Dr Maks Roman, Dr Vincent Richardson (Department of Physics)

Description:  Radical species—atoms or molecules with one or more unpaired electrons—play an important role in a wide range of fields, from industrial processes (combustion, microprocessor manufacturing, catalysis) to research areas as diverse as surface science and atmospheric chemistry. To improve our understanding of how key radical species react, we have introduced a new method for manipulating beams of gas-phase radicals using a series of magnets and skimming blades: a Magnetic Radical Filter (MRF).
We use code written in-house to simulate the passage of radicals through the MRF and to optimise the MRF parameters (see Fig. 1). The key objective of this summer project is to convert our existing codes (written in python) into C, so they can run on the high-performance computing cluster, Barkla. There will also be the opportunity to explore new optimisation methods, and to test the simulated trajectories in the lab.
[image: ]Experience with python is required and knowledge of C (or other programming languages) would be beneficial. Members of the supervisory team will provide hands-on training in the operation of our unique and state-of-the-art instrumentation, with ongoing support given to the student throughout the project. We strive to maintain a very friendly, supportive, and encouraging atmosphere for all members of our research group.


14. Project Title:  Imaging Gas-Phase Ions at Low Temperatures (< 1 K)
 
Supervisors:  Dr Vincent Richardson and Professor Brianna Heazlewood (Department of Physics)

Description:  Coulomb crystals are highly ordered structures comprised of laser-cooled ions (typically Ca+) confined within an ion trap, where the equilibrium between the trapping fields and the Coulombic repulsion between the ions leads to the formation of a periodic 3D array, with temperatures typically well below 1 K. In the Liverpool Cold Chemical Physics group, we use Coulomb crystals as kinetic fridges to cool a wide range of gas-phase ions to sub 1 K temperatures. This enables us to monitor ion chemistry across the transition from the classical kinetics to the quantum regime, with applications from quantum computing to astrochemistry.
One of the methods we use to monitor these processes is the real-time imaging of the fluorescence emitted by the Ca+ ions as part of the laser cooling scheme. When non-fluorescing ions (i.e. ions other than Ca+) are introduced into the crystal, their presence can be monitored through the change this introduces in the positions of the Ca+ ions, with the structures of the crystals changing with their chemical composition, as shown in Fig. 1. 
[image: A screenshot of a computer
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Figure 1. Change in the structure of a Coulomb crystal as a function of time. A: With only laser-cooled Ca+ present, B: Following the introduction of Xe+, and C-F: As the Xe+ reacts away to form ND3+. 
In this project, you will work to incorporate a new imaging system into our existing experimental set-up, thereby enabling a new level of precision. This will include the design and construction of an adjustable camera mount, coding of an automated image collection suite, and characterization of the camera against our existing system. Through this, you will be able to develop and demonstrate skills in CAD modelling, instrumentation coding, and laboratory fluorescence imaging. 

15. Project Title:  Characterisation of an outer detector prototype for the Dark Matter search detector
 
Supervisors:  Dr Sean Hughes (Department of Physics)

Description:  XLZD is a next-generation liquid xenon observatory, which will be sensitive to dark matter and neutrino physics. The baseline design of the experiment will include a liquid xenon dual phase time projection chamber, which is hermetically sealed by one of the two veto systems: the Outer Detector (OD). When constructed, the OD will be filled with Gadolinium-loaded water. It will passively suppress gamma rays, whilst also being able to actively veto neutron events which appear dark matter signal like. 
The OD will be instrumented by photomultiplier tubes (PMTs). To aid light collection, surrounding the tubes we will use Winston cones (or compound parabolic concentrators) to focus light onto the PMTs. These reflectors will increase the light collected by a single PMT, reducing cost and improving veto efficiency. Here in Liverpool, we are developing a prototype OD which will be used to characterise this technology for its use in XLZD.
The goal of the project is the characterisation of a prototype XLZD Outer Detector, in particular, the project will focus on the preparation and measurements of a Winston cone for its optical module. We will measure its reflectivity, and the increase in light collection efficiency that the cone provides. The project will involve the installation of the test setup, assistance with the development and testing of control software, data collection, and data analysis. We have a corresponding simulation framework that has been developed by Liverpool and is in use within the XLZD collaboration. The results from the test bench will be used to validate the optical models used by the Geant4 simulation. 

16. Project Title:  Taming the discharge – characterisation and operation of a new source of radicals for reaction dynamics studies
 
Supervisors:  Dr Maksymilian J Roman (Department of Physics)

Description:  Radicals are atoms and molecules that contain unpaired electrons in their structure. Consequently, they are highly reactive, and most radicals cannot be stored for any substantial amount of time. Therefore, experiments studying radical reactions need to create them in situ by breaking apart precursor molecules. Typically, this is done using techniques such as photolysis, pyrolysis, or, as is the case in this project, electric discharge.
In this project, the prospective student will characterise the operation of our newly developed radical source by measuring the speeds and internal energy distribution of a beam of atomic oxygen created from discharging a supersonically expanding molecular oxygen packet. The student will also partake in any further development of the device that may be informed by its initial operation. Upon formation of a stable beam of oxygen atoms, the student will have the opportunity to manipulate it using magnetic fields within our unique Magnetic Radical Filter.
No specialised prior knowledge is required for this project, and the student will be provided with hands-on training from the supervisors. They will develop new skills in operation of high vacuum pressure chambers, laser spectroscopy detection methods, and gas particle beam formation. Our research group is a friendly and welcoming place, and the student will have an opportunity to participate in our weekly meetings. There, they will be able to learn about the broader research themes of the group and, if desired present their work to the wider team.
[image: ]


17. Project Title:  Radiation Measurement and Analysis using a Pipe-Scanning Robot
 
Supervisors:  Dr Ellis Rintoul (Department of Physics), Chris Everett (Department of Physics), Dr Mario Gianni (School of Computer Science and Informatics)

Description:  Decommissioning of legacy nuclear facilities, as well as the ongoing maintenance of active facilities, requires careful monitoring of extensive pipe networks. Non-destructive testing (NDT) methods are essential in these environments, as they allow monitoring of active facilities to inform predictive maintenance, and characterisation of legacy facilities to support decommissioning activities. An important NDT technique is radiation detection and measurement, which enables the radiological assessment of contamination within pipework.
This project aims to support ongoing collaboration between the Departments of Physics and Computer Science to develop pipe-scanning robots equipped with radiation sensors. The work will focus on both the hardware and software aspects of the radiation sensing system. A radiation sensor will be mounted on the robotic platform and experimentally characterised to assess its performance. This will allow the effects of self-shielding from the robot platform to be evaluated and the efficiency of the detector to be characterised.
Subsequently, a software package for the robotic system will be developed to support data acquisition and analysis from the robot-mounted sensor. Gamma-ray spectrum analysis techniques, such as energy calibration, peak fitting, and radioactive source identification, will be implemented.
This project will involve a combination of experimental radiation measurements and software development, using and developing skills in Python. While expertise in these areas is not required, familiarity with them would be beneficial. All necessary training will be provided during the project.

 




School of Engineering

DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING

18. Project Title: Carbon and Energy Cost Benchmarking of UK Passenger Cars for Sustainable Transport

Supervisors:  Dr Eda Majtan, Dr Mustafa Yavuz and Dr Anna Charly, Civil and Environmental Engineering (School of Engineering) 
External supervisor: Busra Yasav (Forwo Energy)
	
[bookmark: _Hlk151645557]Description:  Decarbonising road transport in the UK is critical for achieving sustainability goals and mitigating climate change, yet decisions must balance greenhouse gas emissions with running costs. Outcomes can vary significantly depending on electricity carbon intensity and energy prices. Local authorities, such as the Liverpool City Region, and the UK government emphasise the urgency of transport decarbonisation and highlight the need for accurate and transparent quantification of CO₂ emissions and associated energy costs to guide effective climate action.
This internship will address this gap by developing a UK-ready, transparent calculator to estimate (i) kilograms of CO₂ equivalent per kilometre and (ii) energy cost per kilometre for a representative set of passenger vehicle segments, including supermini, medium, and 4x4/MPV, across three powertrains: petrol, hybrid, and battery electric. Emissions will be calculated using official UK Government GHG Conversion Factors, including tailpipe emissions for internal combustion engine and hybrid vehicles and grid-electricity emissions for electric vehicles, with an optional transmission and distribution loss add-on. Costs will be derived from WLTP fuel and energy consumption values (VCA datasets) combined with official UK price references, including weekly road fuel prices and Ofgem electricity unit rates. Outputs will include simple comparisons and a carbon budget perspective, showing kilometres achievable per one tonne of CO₂ equivalent. Deliverables will comprise a reusable Excel or Python calculator, a short report, and a one-page summary suitable for both academic dissemination and industry-facing discussions, providing a practical tool to support evidence-based decisions for sustainable and climate-aligned road transport.

19. Project Title:  Hydraulic and structural engineering performance of two-layer leaky barriers
 
Supervisors:  Dr Elizabeth Follett and Dr Luigi Di Sarno, Civil and Environmental Engineering (School of Engineering)  

Description:  Flooding threatens 6.3 million UK properties (EA, 2025). Increases in storm intensity and frequency due to climate change are expected to raise this figure to 8 million by 2050 (Aviva, 2025). Nature-based solutions (NbS) have gained attention as a complementary measure to traditional flood defence schemes using natural features, processes, and functions (Dadson 2017, Lane 2017, Nicholson et al. 2019, CIRIA 2022, Climate Bonds Standard Water Infrastructure Criteria, 2022, EA, 2025). Design and placement of nature-based measures must be carefully considered to ensure technical confidence in performance. To meaningfully mitigate flood risk, water storage must have sufficient capacity acting at the appropriate time in order to retain water that would otherwise have contributed to the flood peak (Dadson 2017, Lane 2017, Nicholson et al. 2019, Chappell & Beven, 2024). 
Log retention structures are used as engineered nature-based solutions for flood mitigation. These structures have the potential to temporarily increase water storage in upland catchments, reducing flood risk to downstream communities at relatively low cost. However, existing designs often fill during the storm rising limb, preventing use during the storm peak. The proposed research uses a multidisciplinary combination of modelling and experimental techniques to evaluate the hydraulic and structural engineering performance of novel two-layer leaky water storage retention walls.  
The student will analyse data from and assist in experiments in the Hydraulics Lab measuring the effect of two-layer logjams with varying layer physical characteristics on backwater rise and evaluate forces on the structure with changes in layer density and hydraulic force. The project is adaptable depending on student interest, although an interest in combining multiple disciplines and techniques including experimental measurements, theoretical modelling, and numerical simulation (Abaqus) is desirable. Project outcomes will lead to improved modelling strategies and design guidance with industry partners, improving design and assessment of nature-based solutions. 
 


DEPARTMENT OF MATERIALS, DESIGN AND MANUFACTURING ENGINEERING

20. Project Title: Digital tools for additive manufacturing of advanced materials

Supervisors: Dr Esther García-Tuñón (egarciat@liverpool.ac.uk), Materials, Design and Manufacturing Engineering (School of Engineering), Dr Gabriella Pizzuto and Professor Prudence Wong (School of Computer Science and Informatics)

Description:  Additive manufacturing (AM, 3D printing) is revolutionising how we create complex parts. Amongst the different AM techniques, Direct Ink Writing (DIW, a material extrusion technique) offers versatility in feedstock formulation using newly discovered or high added value advance materials. Digital tools such as Machine Learning, Bayesian Optimisation, Computer Vision and “AI” have the potential to address current barriers or bottlenecks in additive manufacturing, from feedstock formulation to process control. Although these tools can have a huge impact in advanced manufacturing, they are currently underexploited. This project will focus on a specific area within this broad context, linking software and hardware (Figure 1) to enable the implementation of digital tools to control the continuous extrusion of advanced material formulations (pastes or yield stress fluids) and minimise defects during the printing process. 
The aim is to develop a closed-loop integrated software as a first step to implement machine learning (ML) and computer vision (CV) for automated in-situ control of printing parameters. The medium-term goals are: i) minimising continuous monitoring and adjustment by the user; ii) avoiding trial-and-error approaches from inexperienced users, and iii) providing traceability of printing conditions for each printed part and given material. During this 10-week internship, the student (with a computer science background) will be supervised by an interdisciplinary team, with expertise in Advanced Materials Direct Ink Writing and Computer Science.
[image: A diagram of a computer system
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Figure 1. Flowchart illustrating the aim of the project as a first step towards the implementation of ML and CV. 









21. Project Title:  Acoustic Levitation Assembly for Programmable Hierarchical Polymeric Composite Materials

Supervisors:  Dr William Sharratt, Design and Manufacturing Engineering (School of Engineering), Dr Steven Street (Department of Chemistry)

Description:  In nature, material function is rarely dictated by composition alone. Instead, remarkable properties emerge from hierarchical organisation across multiple length scales. Bone, for example, derives its exceptional combination of stiffness, toughness, and adaptability from the controlled assembly of molecular building blocks into fibrils, fibres, and ultimately macroscopic structures. Understanding how such hierarchical architectures form, and how they can be engineered synthetically, remains a central challenge in materials science.

This project will explore how controlled assembly processes can be used to design functional materials from the bottom up, using acoustic levitation as a contactless platform for directing self-organisation. The project will focus on crystallisation-driven self-assembly (CDSA) polymers which can form well-defined micelles and higher-order structures through precise control of molecular interactions. Polymer micelles will be suspended in µL-volume acoustically levitated droplets and mixed with additional droplets containing chemical or physical precursors that trigger and regulate further self-assembly, such as solvents or hydrogen bond disruptors.

By levitating and merging droplets in mid-air, the project aims to create a highly controlled, container-free environment in which polymer micelles can assemble into larger “supermicelles” and further organise into complex internal architectures. This approach enables dynamic control over concentration, mixing, and assembly pathways without interference from solid surfaces. The primary objective is to establish and characterise a reproducible acoustic levitation protocol for triggering and observing CDSA polymer assembly within droplets. The student will systematically vary one or two key assembly parameters (e.g. precursor type or concentration) and use optical imaging and microscopy to correlate assembly conditions with emerging hierarchical structures.

If successful, this project will establish design principles linking assembly conditions, hierarchical structure, and emergent material function, with relevance to advanced soft materials with tunable properties.





DEPARTMENT OF MECHANICAL AND AEROSPACE ENGINEERING

22. Project Title:  Nonlinear dynamics of unsteady aerodynamic aircraft loads

Supervisors:  Professor Sebastian Timme, Mechanical and Aerospace Engineering (School of Engineering)

Description:  Numerical flow simulations to identify critical aircraft loads cases during the design and certification process have become invaluable. These critical cases typically involve unsteady shock-wave/boundary-layer interaction near the edges of the flight envelope. Modal linear stability methods have been demonstrated as a suitable replacement for expensive time-marching simulations in identifying the flow physics even for full-scale aircraft [1]. Such stability methods essentially solve huge eigenvalue problems: the eigenvalue gives insight into the critical frequency and amplification rate of a disturbance, while the eigenvector reveals its spatial structure. Eigenvectors can be arbitrarily scaled (such as a unit-length vector). They lack information on the finite amplitude of the unsteadiness. However, the aircraft designer requires exactly such finite-amplitude information in their loads process. 
The project will investigate weakly non-linear dynamics of unsteady aerodynamics beyond the stability (bifurcation) point leading to limit-cycle oscillations of the aerodynamic loads (such as lift) [2,3]. First, the student will receive training in using an industrial computational fluid dynamics (CFD) solver capable of extracting such modes of stability and they will get familiar with the appropriate dynamic system theory (2-3 weeks). Second, the methods and tools will be employed for a complete two-dimensional aerofoil simulation (2-3 weeks). Third, a feasibility study of an aircraft wing will be conducted (4 weeks). Finally, the results will be compiled into a document with the possibility of pursuing publication. 
The project, falling 100% within EPSRC remit, combines the expertise of Prof Sebastian Timme in the Department of Mechanical and Aerospace Engineering and Prof Daniel Colquitt in the Department of Mathematical Sciences. Considering that the underlying stability tools are concurrently being demonstrated in collaboration with industry, the project outcomes have the potential of achieving significant impact on current aircraft design processes in the pursuit of meeting ambitious environmental targets.
[1] Timme, S. (2020) Global instability in transonic wing shock buffet onset. Journal of Fluid Mechanics. https://doi.org/10.1017/jfm.2019.1001 
[2] Crouch, J.D. et al. (2024) Weakly nonlinear behaviour of transonic buffet on airfoils. Journal of Fluid Mechanics. https://doi.org/10.1017/jfm.2024.499 
[3] Sipp, D. and Lebedev, A. (2007) Global stability of base and mean flows: a general approach and its applications to cylinder and open cavity flows. Journal of Fluid Mechanics. https://doi.org/10.1017/S0022112007008907



23. Project Title:  The Use of Virtual Reality to Support Aircraft Certification Activities

Supervisors:  Professor Mark D White, Dr C M Dadswell, Miss Daniella York, Mr Dylan Coyle, Mechanical and Aerospace Engineering (School of Engineering)

Description:  There is significant interest in the use of Digital Twins to support and/or replace flight testing as part of aircraft certification programmes. The Flight Science and Technology (FS&T) research group is leading research in this area through the Clean Sky2 Rotorcraft Certification by Simulation https://www.rocs-project.org/ and the Leonardo Helicopters/dstl Rotorcraft Concepts and Tactical Aviation Research projects. The project will contribute to an ongoing UK/USA/Canada collaboration by developing a new Mixed Reality (MR) flight simulation capability. Collaboration with the National Research Council (NRC) of Canada’s Flight Research Laboratory will provide the project with real-world flight test for validation and fidelity metrics development purposes. The student will work with the UoL supervisors (2 academics (White and Dadswell), 1 PGR (York), 1 simulation technologist (Coyle)) and the NRC to examine the fidelity requirements for MR simulation in support of certification.
The objectives (O) are:
O1: conduct a literature review to determine how emerging technologies such as Virtual or Mixed Reality can support certification activities.
O2: Liaise with NRC for real-world data.
O3: integrate new hardware and software into a simulation test environment with support from the FS&T simulation technologist. 
O4: design and conduct simulation trials with test pilots (TPs) 
O5: define fidelity metrics that can be used, via simulator testing, to provide evidence to the regulatory authorities of ‘how good is good enough?’ 
O6: report the findings to the NRC and EPSRC.
This project will provide the student will engage with the simulation community in the development of fidelity metrics and test methodologies for MR support in aircraft certification. The student will get a unique opportunity to work with TPs and an internationally leading flight test organisation, present their results at international meetings and potentially contribute to publications in this area. The project aligns with the EPRSC’s Digital Twin and Engineering themes.




24. Project Title:  Would you trust a simulation? Increasing public’s understanding of engineering simulations using interactive games

Supervisors:  Dr Ksenija Dvurecenska, Mechanical and Aerospace Engineering (School of Engineering)
and Dr Hannah Little, Communication and Media, (School of the Arts)

Description:  Engineers are constantly developing new technologies that have the power to significantly reduce carbon emissions. Computer simulations have transformed how we study and develop these by enabling more prototypes to be explored and more tests to be performed virtually at a fraction of the time and cost. Often, the engineering systems that are tested using simulations are used in public space and must be safe for the public. Hence, it is important to investigate public’s awareness of the simulations and how engineers build confidence in their designs to support digital testing of engineering structures. 
The aim of this project is to develop an interactive activity that improves public understanding of engineering simulations and validation processes. The student will focus on solid mechanics models, e.g. FEM, and will design a hands-on activity by applying principles of gamification to engage the public with the simulation and its validation. For example, a video game of a deforming beam demonstrating simulation with good/poor results. The project work will include the design and prototype of the activity as well as the creation of digital resources to go alongside it. This work will complement our ongoing research on communicating uncertainty and establishing confidence in simulations, which investigates how validation outcomes are communicated and how does it affect public perception and trust in engineering simulations. 
The student should have some experience in simulation and/or coding. During this project, the student will have an opportunity expand their computational, design and communication skills. In addition to formal supervision by Dvurecenska and Little, the student will interact with PhD students and other researchers in the Structural Materials and Mechanics research group. 

25. Project Title:  Environment Characterisation for Search-Based Testing of Autonomous Systems

Supervisors:  Dr Vince Page, Mechanical and Aerospace Engineering (School of Engineering)

Description:  Robust testing is essential to provide confidence in autonomous systems and to enable their widespread adoption without compromising safety. As autonomous technologies are increasingly deployed in real-world settings, it is critical that testing methodologies accurately reflect the complexity and variability of the environments in which these systems will operate.
Search-based testing has emerged as a promising approach for evaluating autonomous systems, as it can systematically explore challenging scenarios that may expose failures. However, the effectiveness of this approach depends heavily on how test environments are constructed and evaluated. Real-world environments are often complex, dynamic, and cluttered, making them difficult to characterise in a way that supports meaningful testing and comparison.
A key challenge lies in assessing whether the environments used during testing are representative of the system’s intended operational environment. While performance metrics can be used to quantify how well an autonomous system behaves in a given test scenario, it is often unclear how these results transfer to real-world deployment. Without a principled way to compare tested environments with operational environments, confidence in reported performance remains limited.
This project aims to investigate methods for characterising complex environments in a way that enables meaningful comparison between test scenarios and real-world operating conditions. By identifying relevant environmental features and developing suitable representations or metrics, the project seeks to support the interpretation and transferability of performance results obtained through search-based testing. The outcome of this work will contribute to more robust validation of autonomous systems, improving confidence in their safety and accelerating their responsible deployment.

26. Project Title:  Lattice Boltzman Method of a Hospital Helipad

Supervisors:  Dr Neale Watson, Mechanical and Aerospace Engineering (School of Engineering)

Description:  Operating helicopters to the elevated helipads at hospitals can be a difficult and dangerous mission for pilots to undertake. This is primarily due to the unsteady air flow over the helipad that is generated by the freestream air moving over the hospital’s superstructure. The pilot must contend with the unsteady flow during landing as the aircraft is buffeted about during take-off and landing. 
In recent years there has been a developing interest into the use of piloted flight simulation to analyse the effect of this unsteady airflow on helicopters during operations. Computational Fluid Dynamics (CFD) is used to model the unsteady bluff body airflows that is then integrated within a piloted flight simulation. More recently, the Lattice Boltzmann Method (LBM) numerical method is being investigated as a computationally cheap method of computing the airflow over bluff bodies, however, this has mostly been with frigates and not the more complex flow over aircraft carriers.
This project will perform a computational LBM study of an aircraft carrier to produce and airwake that will be compared with traditional CFD methods and used for piloted flight simulation. The outcomes of this study have the potential to be far reaching impacting the analysis of the flow over hospital helipads and operating helicopters. The student will be required to review the literature related to LBM method [Week 1 - 2], develop the LBM model [week 3– 8], analyse the model [2 weeks], and write a report [1 week]. This project is recommended to any student who is interested in learning CFD for aerodynamic analysis. 

27. Project Title:  Using Credibility Framework to evaluate confidence in computational predictions

Supervisors:  Dr Ksenija Dvurecenska, Mechanical and Aerospace Engineering (School of Engineering)

Description:  The aim of this multidisciplinary project is to apply a novel credibility framework to evaluate Defined Approaches (DA) used in human and environmental health safety assessments, which have been established in the regulatory landscape [1]. 
Background: There is a need to demonstrate the usefulness and limitations of decisions made using New Approach Methodologies (NAM) in order to establish confidence in their regulatory application for identifying toxicity potential and associated hazards. New Approach Methodologies (NAM) are non-animal (in vitro, in chemico) or computational (in silico) methodologies which can provide information on chemical hazard and risk assessment as an alternative to animal testing. A Defined Approach (DA) consists of a selection of information sources, for example in silico predictions and in vitro data, used in a specific combination. In the absence of in vivo reference data due to lack of physical access or regulatory restrictions, such as ban on animal testing, establishing confidence in computational predictions and their credibility is extremely challenging yet essential. 
Overview: To address the challenges, we have been investigating new frameworks to establish confidence in a model and its predictions. By building on the recent work, the student will investigate application of a credibility framework [2], which is based on seven factors related to quantitative and qualitative attributes of a model and its predictions, for example consistency of methods and range of assumptions made to achieve the predictions. The framework will be implemented on a selected case study by carrying out a series of interviews and analysing associated technical documentation (6 weeks) and subsequently evaluating the possession of the credibility factors by the model and its outputs (4 weeks). 
In addition to formal supervision by Dvurecenska, the student will interact with PhD students and other researchers in the Structural Materials and Mechanics research group. 
[1] OECD, Guidance Document on the Validation and International Acceptance of New or Updated Test Methods for Hazard Assessment, Series on Testing and Assessment No 34, OECD Publishing, Paris, 2005, ENV/JM/MONO (2005)14 
[2] Patterson EA, Whelan MP & Worth AP. The role of validation in establishing the scientific credibility of predictive toxicology approaches intended for regulatory application. Computational Toxicology. 2021 Feb 1;17:100144




DEPARTMENT OF ELECTRICAL ENGINEERING AND ELECTRONICS 

28. Project Title:  AI-Based Wireless Sensing Solution for Human Vital Signs Detection

Supervisors:  Dr Jiafeng Zhou (Department of Electrical Engineering and Electronics) with support from Sony’s Development Team

Description:  Are you passionate about AI and its transformative potential in healthcare? Join this 10-week project to develop a cutting-edge system that remotely monitors vital signs using Sony’s AI-enabled Intelligent Vision Sensor.

Project Overview
This project focuses on creating a non-contact monitoring system to detect vital signs like heartbeat and respiration rates. By analysing subtle colour changes in the face or chest caused by blood flow, the system will calculate these vital signs. Sony’s sensor, with its high dynamic range, ensures accurate detection even in low-light conditions.
What You’ll Do
· Construct the System: Assemble the wireless sensing systems using an AI-based Sony camera, which will be supplied.
· Apply AI Techniques: Develop algorithms to process video data and extract vital signs.
· Solve Real-World Problems: Contribute to the development of innovative healthcare technology for remote monitoring.
· Hands-On Data Analysis: Improve signal quality by reducing noise caused by illumination changes or movement.
· Collaborate Across Disciplines: Work at the intersection of engineering, computer science, and healthcare.

Why Apply?
· Innovative Impact: Your work could shape the future of telemedicine and health monitoring.
· Skill Development: Gain experience in AI, signal processing, and video analysis.
· Career Opportunity: Build a strong foundation for roles in AI, health tech or advanced sensor development.

Who Should Apply?
Ideal for students in electrical engineering, computer science, or related fields with an interest in AI, video processing, and healthcare innovation. Take the opportunity to work on a project that combines cutting-edge technology with real-world impact.



29. Project Title:  Detecting Small Space Debris Using Microwave Sensing

Supervisors:  Dr Jiafeng Zhou (Department of Electrical Engineering and Electronics), with support from ESA team

Description:  Low Earth Orbit is becoming increasingly congested with small space debris that cannot be detected by conventional radar or optical systems yet can still pose a serious risk to satellites. This 10-week summer project explores a novel microwave-based sensing approach to improve awareness of small debris in orbit.

Project Overview:
Fast-moving debris objects can influence the propagation of microwave signals as they travel through the near-Earth environment. Rather than attempting to directly image debris, this project investigates whether subtle changes in reflected or scattered microwave signals can be used to infer the presence and motion of small debris.

The project is exploratory and simulation-focused, making it well suited to a short undergraduate research placement.

What You’ll Do:
· Learn the fundamentals of space debris, microwave propagation, and wireless sensing
· Review existing approaches to debris detection and their limitations
· Use modelling or simulation tools to study how microwave signals are affected by small objects in orbit
· Explore signal features that could indicate the presence of debris
· Assess the feasibility and limitations of this sensing concept

Why Apply?
· Global Relevance: Contribute to research on space sustainability and satellite safety
· Skill Development: Gain experience in RF engineering, modelling, and data analysis
· Research Exposure: Develop insight into sensing technologies used in space systems

Who Should Apply?
Ideal for undergraduate students in electrical engineering, aerospace engineering, physics, or related disciplines with an interest in wireless systems, space technology, or signal analysis. No prior space experience is required.

30. Project Title:  AI-enhanced automatic discovery of stability criteria of smart energy systems

Supervisors:  Dr Lin Jiang (Department of Electrical Engineering and Electronics)

Description:  Modern power grids are transitioning to net-zero emissions by replacing fossil fuels with renewable sources such as solar and wind. While beneficial, this shift reduces stability support and accelerates dynamic responses in key variables such as voltage and frequency. Traditional stability assessment relies on time-domain simulations, which are computationally expensive and require evaluating countless scenarios.
This project explores "direct methods" by constructing Lyapunov functions (LF). An LF acts as an "energy measure": if it decreases consistently following a disturbance, the system is guaranteed to return to a stable state. These methods provide rigorous stability certificates that are stronger than simulation-based evidence. 
This internship will explore another family of approaches, known as direct methods, by constructing a Lyapunov function (LF) for the power system. This aims to evaluate stability without simulating millions of scenarios. Lyapunov-based methods, therefore, provide the potential for rigorous, provable guarantees of stability—much stronger than evidence based solely on simulations.  However, creating LFs for complex, nonlinear dynamic systems is a long-standing mathematical challenge. However, a breakthrough in AI—specifically, symbolic transformer models—enables the automatic identification of global Lyapunov functions, surpassing traditional solvers and human experts.
Project Workflow: The intern will develop an AI-assisted workflow to ensure future grid reliability: Literature review of energy and power systems stability, develop simplified models of renewable-rich power systems, and collect all existing results of the direct method for power systems as the training datasets of the AI model. Recall and understand the existing AI model and then apply transformer-based AI tools to generate candidate Lyapunov functions.  Verify these candidates using formal mathematical methods.
This work supports the creation of cleaner, smarter, and more reliable energy systems by providing provable stability guarantees for inverter-dominated networks. This project aligns with the following three EPSRC Themes: energy and decarbonisation; artificial intelligence and robotic and mathematical sciences. 
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