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University of East London – Research Excellence PhD Fee Waiver Studentships 
The University of East London (UEL) invites applications from highly qualified and motivated students, for 10 Research Excellence PhD Studentships  fully waiving tuition fees starting in November 2024 (Please Note: due to visa and ATAS requirements, successful international applicants may need to commence their PhD in January 2025).  

The key research areas are Flood Modelling, Lightweight Concrete, Bio-based Building Materials, Bio-Fabrication of Building Blocks, Battery management for Electric Vehicles, Smart Highways, AI-Enabled Healthcare, Middle-ware for Smart City Applications, Warning Platform for Road Safety, and Prediction of Age-Related Cardiovascular Disease.   
 
Founded in 1898, we at the University of East London (UEL) are proud to change lives through education, research and knowledge exchange. Our 10-year strategy, Vision 2028 is to advance industry 5.0 careers-first education and provide a clear path to the jobs and opportunities of the future. We’re committed to driving diversity in the 5.0 talent pipeline, working in partnership to promote talent wherever it is found and creating a balanced, inclusive, and green future.
 
UEL is an innovative academic community, delivering high-quality applied research that is impact-led, intellectually stimulating, socially relevant and for public good. UEL’s research efforts are shaped by its location, East London, one of the most diverse regions in the UK undergoing rapid urban transformation that presents both challenges and opportunities for thinking and acting on the city’s future. In addition, London is at the heart of a rich global landscape and UEL is entwined into this landscape through its research engagement with areas of central and local government, science, technology, education, health, and arts.
 
The Research Excellence PhD tuition fee waivers are central to the University’s strategy to enhance the research volume, quality and impact and part of our investment in research people, culture and environment. At UEL, PhD researchers will be supported by a community of supervisors committed to their timely progress and development as professional researchers with publishable outputs. All postgraduate research students at the University of East London benefit from a comprehensive Researcher Development Programme designed specifically for PGRs to support them to develop academic and professional skills and an understanding of key doctoral milestones. The programme consists of three key strands: 
 
Researcher-Ready: This strand of training focuses on helping PGRs navigate the doctoral journey while developing key skills in research design, research theory, ethics, and academic writing.
 
Empowering Researchers: This strand of the RDP focuses on peer-to-peer mentoring, ideas sharing, wellbeing, and community.
 
Pioneering Researchers: This strand of training focuses on employability skills, entrepreneurship, and knowledge exchange for academic, industry, alternative career paths.

The School of Architecture, Computing and Engineering (ACE) has research groups such as Smart City, Resilient Built Environment, Culture and Environment, Intelligent Technologies, Research Enhanced Learning & Teaching, and Resilient Materials and Structure. It also has close collaboration with other research Institutes/Centres in UEL such as Centre for Fintech, Centre for Inclusion and Creative Practice, and AI & Smart Cities Centre of Excellence.
The candidates are advised to carefully read the following 10 PhD proposals and their corresponding requirements, then apply for (only) one of them based on their interests and expertise:

1) [bookmark: _Hlk173928762]Title: AI-Based Self-Learning Battery Management System for Electric Vehicles.

Description:
This research aims to design and develop an AI-based self-learning battery management system for electric vehicles.

Candidate Requirements:
Essential: 
· An UG or MSc in Electrical/Electronics or Mechatronics Engineering
Desirable:
· Understanding and knowledge in battery cell design, charging and monitoring. 
· Basic understanding and knowledge of optimisation/Machine Learning techniques. 
· Programming Skills in MATLAB and or Python.

2) Title: Geotechnical Early-Warning System for Smart Highways Using ML, Satellite-based Earth Observation Data, and Sensor Technology

Description:
Climate change significantly threatens infrastructure stability, particularly affecting the long-term settlements of road surfaces due to shifts in temperature, precipitation, and soil moisture. These alterations can lead to gradual but impactful changes in road integrity, demanding proactive measures like climate-resilient design, enhanced drainage systems, and continuous infrastructure monitoring. The potential of satellite imagery technology, especially freely available Sentinel data, offers a revolutionary approach to ground engineering and monitoring. Despite advancements in tracking ground motion and soil moisture, the full capabilities and limitations of these technologies are not yet well understood. This PhD project aims to fill this gap by developing an innovative, cost-effective geotechnical model to predict long-term settlements of ‘smart highways’. The project will integrate advanced machine learning algorithms, satellite-based earth observation, and state-of-the-art sensor technologies. This model will not only predict settlements with greater accuracy but also be validated in real-world scenarios to ensure practical application.
 
Candidate Requirements:
Desirable:
•	Research experience in ground investigation, infrastructure health monitoring, and remote sensing.
•	Strong interest and skills in data analysis and Machine Learning.
•	Proficiency in relevant programming languages and software tools.
•	Some peer-reviewed conference or journal publications.

3) [bookmark: _Hlk173928694]Title: Low Carbon Lightweight Concrete for a Sustainable Built Environment 
Description: 
A major challenge facing the construction industry is reducing cement’s carbon footprint. Thus, the proposed research project aim is the development of low carbon lightweight concrete mixes and design methods. Cement has been traditionally replaced with recycled industrial by-product waste materials, such as GGBS and PFA, but these materials are increasingly running out. Thus, new alternatives are urgently needed. In the proposed research project, cement will be replaced with pumice that is ground to powder form. Pumice rock will also be used in the concrete mix as coarse aggregates and the result will be a low carbon lightweight concrete construction material. Lightweight aggregate concrete is frequently used in building construction to reduce the mass of the structure leading to savings in materials and transportation. The performance of the newly developed material will be examined both experimentally and numerically. 
Candidate Requirements:
Desirable:
· A background in civil/structural Engineering (to MSc/MEng level preferably). 
· Experience of carrying out laboratory research.
· Strong interest in structural Engineering/building construction materials. 
· Strong interest in concrete decarbonisation and innovation. 
· Familiarity with structural analysis/modelling software.
· Familiarity with design codes such as Eurocode 2. 
· Ability to organise research tasks and meet deadlines.

4) [bookmark: _Hlk173928999]Title: The Green Shift: 3D-Bio-Fabrication of Living Building Blocks from Waste Soils
Description: 
Soil is a vital yet vulnerable component of the ecosystem. Centuries take for soil to form and once established, soil becomes crucial for food production, carbon sequestration, and biodiversity. The UK's soil degradation costs are significant, and traditional brick production exacerbates this through quarrying and firing processes that vitrify clay, making recycling challenging. This research proposes a novel building block made from mycelium-infused clay, which enriches and detoxifies the soil. It bypasses the need for firing and reduces emissions and energy. Mycelium ― a fungal network, provides structural integrity and water resistance to blocks, breaks down pollutants and improves soil health. The production process however is a matter of debate as it may be compromised by contamination. Ideally, the process requires sterile conditions and air circulation. 3D printing can provide sterile conditions. The output from this research provides a regenerative solution that extends beyond construction materials.
Candidate Requirements:
Essential:
· [bookmark: _Hlk173928980]Completed Masters’ in Architecture, Architectural Technology, or Civil Engineering.
· Expertise in computation design and digital fabrication (by portfolio).
· Practical experience in operating robotic arms and other advanced 3D printing systems.
· An ability to convey complex ideas in clear, concise and effective way.
 Desirable:
· Previous experience with mycelium-based composite materials.  
· Previous experience with 3D printing of viscous materials, clays, or mycelium.   
· An ability to work effectively within a team as well as conducting independent research.
· Background or willingness to conduct highly interdisciplinary research.
· Some peer-reviewed conference or journal publications.

5) Title: A multifaceted approach towards flood modelling in riverbanks: from 3D numerical simulations to data-driven and empirical models based on laboratory experiments
Description: 
The risk of flooding in riverbanks is continuously increasing with climate change. Accumulation of sediment in channels as well as inaccurate design of channel geometries can elevate the risk of flooding in riverbanks. Hence, developing more accurate and novel sediment transport models based on the-state-of-the-art computational techniques is crucial in addressing the flooding problem. In this PhD project, we propose a multi-faceted approach to unravel the sophisticated dynamics of flooding in riverbanks by deploying 3D simulations, data-driven methods and large-scale experimental datasets. 3D simulations will be performed using FVCOM (Finite Volume Coastal Ocean) and data-driven techniques will include Genetic Programming and Artificial Neural Networks. This hierarchy of models will be used to develop closed-form empirical models for future prediction of sediment transport in riverbanks in extreme flood scenarios. As a part of this project, the social impact of flooding will also be investigated following a recent case study led by the supervisory team in Newham area. The project will be in partnership with Newham Council and RIX Inclusive Research Centre in UEL.  
Candidate Requirements:
Essential:
· Highly motivated, with outstanding academic track record. 
· Strong mathematical background and advanced programming skills in MATLAB.
Desirable:
· Familiarity with FORTRAN programming, 
· Experience in participatory research, 
· Some peer-reviewed conference or journal publications in the fields of Fluid Mechanics, Civil or Mechanical Engineering.

6) Title: Structural Characteristics of Bio-based Building Materials

Description: 
Storing carbon in building components seems a particularly attractive strategy for reducing greenhouse gas (GHG) emissions associated with construction industry. Interest in wood-based products has risen recently but there remains an urgent need to increase the use of alternative short-rotation, low-impact bio-based materials as an effective and rapidly scalable way to sequester carbon and displace high-emission alternatives. Bio-based building materials exhibit a superior specific (i.e. weight-related) structural properties arising from the low density of the matrix systems and the embedded fibres that provide the high strength and ductility. Furthermore, the possibility to tailor the compound material as a function of the desired properties, by changing fibres’ orientation, length, and materials, make these materials very attractive. However, the large-scale adoption is being hampered by a lack of understanding and evaluation methods for structural behaviour and certification of these materials. Standard concrete testing methods are usually applied to bio-based building materials, but such methods have serious shortcomings to explain the unique structural characteristic of bio-composites.

This project aims to address this knowledge gap, developing a system to adapt, test and certify biomaterials to market. Investigating a range of physical mechanical properties, the PhD will seek to develop new testing regimes that can explain the behaviour of the material under compression, tension and shear stress. A particular attention will be paid on structural properties of sugarcane bagasse-Lime (Sugarcrete®) composites, a novel bio-based materials developed by UEL researchers. 

Candidate Requirements:
Essential:
· Familiarity with testing methodologies and the equipment/software fluency related to such tests.
· Further education to master’s level 7 with a robust professional CV with at least 1 year engagement with industry.
Desirable:
· Engagement in the evaluation of construction materials performance to ISONORM that may include EN ISO 29469:2022 or ISO 604:2002. 
· Experience in documenting and analysing failure modes through photogrammetric analysis as part of work in or directly with industry. 
· Analysis work with materials that exhibit non-linear load displacement behaviour and time-dependent strain effects.
· Good grounding in statistical analysis.
· Any professional accreditation.
· Evidence of the publication of either research into testing relevant to building material standards or obtaining certifications for such materials.
· Understanding of the UK research environment.
· Applicants from countries aligned to building material standards common across the EU (Eurocodes) and to EU Commission Construction Products Regulation (CPR) are welcome.

7) Title: Development of Service-Oriented Middleware for Smart City Applications

Description:
Middleware technologies have become vital across numerous sectors, enabling seamless integration and processing of data. It provides a robust suite of services that support application development, deployment, and execution. This research project aims to advance the current capabilities of middleware in smart cities by developing a Service-Oriented Middleware for Smart City Applications (SOMSCA). SOMSCA will not only unify diverse data sources and services but also incorporate automated predictive data analytics and visualization tools. The project addresses the limitations of traditional middleware by offering a holistic solution that supports real-time data processing and advanced analytical techniques. Unlike conventional middleware, which may fall short in managing the dynamic and complex data environments of smart cities, SOMSCA is designed to handle these challenges effectively. It supports real-time data streams, facilitating prompt decision-making and enhanced operational efficiency.

Candidate Requirements:
Essential:
· Expertise in Research Methodologies relevant to middleware technologies. 

Desirable:
· Some peer-reviewed conference or journal publications specifically about the integration and exploration of middleware technologies within the smart cities domain.
· Hands-on Experience with Tools and Technologies such as:
· PySpark & Spark ML/Machine Learning/Web Development/Database Management/Middleware Development/API Development
· General Skills such as problem-solving abilities, communication skills
· A solid understanding of version control systems like Git.

8) Title: Advancing Hybrid AI-Enabled Healthcare
Description:
We are seeking a motivated PhD candidate for our project " Decentralized Human-Centric Platform for Advancing Hybrid AI-Enabled Healthcare". This research aims to develop a secure, human-centric platform that integrates AI and human cognitive reasoning to enhance healthcare through proactive prediction, real-time diagnosis, and personalized treatment.
Candidate Requirements:
Essential:
· MSc in AI, computer science, or a related field.
· Experience in AI, healthcare, and related fields.
· Proficiency in AI, particularly foundation models and edge AI technologies and cognitive Machine Learning.
Desirable:
· Familiarity with the UK research environment.
· Experience in interdisciplinary research, preferably within healthcare contexts.
· Experience working within the NHS.

9) Title: Road Safety: Real-time Advanced Warning Platform
Description:
The Real-time Advanced Warning (RAW) project addresses the critical issue of road accidents, which cause significant public health and economic burdens globally. By leveraging Big Data and Machine Learning techniques, RAW aims to develop an innovative early warning system for predicting accident risk scores and accident severity in real time. This system will collect data from various sources, including government databases, traffic APIs, OpenStreetMap, and telematic devices, to provide proactive insights to road users, policymakers, urban planners, and emergency services. The goal is to enhance road safety, particularly for vulnerable populations such as the elderly and individuals with neurological conditions.
Candidate Requirements:
Essential:
· Research experience in Big Data analytics and Machine Learning.
· Familiarity with GIS tools and geospatial data analysis.
· Competence in using Python, Java, Kafka, and Spark Streaming.

Desirable:
· Proficiency in relevant research methodologies, including real-time data processing and near-real-time prediction models.
· Familiarity with the UK research environment.
· Some peer-reviewed conference or journal publications.
· Experience in interdisciplinary research collaborations.

10) Title: Explainable AI Framework for Prediction of Age-Related Cardiovascular Disease Using Computer Vision and Generative AI Techniques
Description:
This project aims to develop an innovative AI-driven system for early detection of age-related cardiovascular diseases, using experimental data generated at the Ruchaya lab (UEL). The candidate will help develop a big data pipeline, create a visual analytic framework incorporating explainable AI, and implement deep transfer learning techniques to analyse cell morphology and predict aging processes in cardiomyocytes.
Candidate Requirements:
Essential:
· Highly motivated with research experience in Explainable AI and cardiovascular diseases, especially age-related conditions like heart failure. 
· Proficiency in deep learning, computer vision, and generative AI techniques. 
· Ability to use software and tools, including Big Data infrastructure, Transfer Learning frameworks (e.g., GANs, LSTMs), and computer vision technologies.
Desirable:
· Some peer-reviewed conference or journal publications or involvement in relevant research projects. 
· Expertise in cardiovascular disease modelling using iPSC technology and familiarity with analysing high-resolution cardiomyocyte datasets (transcriptomics, metabolomics, gene sequencing).
· Experience in interdisciplinary research, particularly collaborations between AI and biological sciences.
· Knowledge of the UK research environment, including lab facilities and regulatory frameworks.
About the Studentship: 
Funding
The studentship is for a period of three years and covers the Home or International student tuition fee only.
 
Minimum entry requirements
Unless otherwise stated within each of the above mentioned 10 PhD proposals, the minimum entry requirements are, home and international applicants must have a first- or upper-second-class honours degree from a higher education institution in the UK or an acceptable equivalent qualification. International applicants must have a valid IELTS Academic test certificate (or equivalent) with an overall minimum score of 6.5 and no score below 6.0 issued in the last 2 years by an approved test centre.

Informal Enquiries
Informal enquiries about the studentships should be addressed in the first instance to s.a.ghorashi@uel.ac.uk .

How to apply
Identify one (and only one) of the research topics from the list of 10 PhD proposals provided above. Then, email the following items to ace@uel.ac.uk, with this email subject title: ACE-PhD-Schoolarship-2024.
· A 1-page personal statement including information on alignment to specific PhD proposal, outlining how you meet the specific criteria listed for that PhD proposal and how you feel you could contribute to the research environment within the school.
· A 1-page CV.
· Copies of the degree certificates and transcripts and proof of English language proficiency if relevant. 
· Two referees as part of your application. At least one referee must be an academic referee from the institution that conferred your highest degree. 

The closing date for expression of interests is the 5th of September 2024. Interviews will take place during the week commencing the 16th of September 2024. If you are successful at interview and offered a studentship, you will be directed to complete the UEL application process.
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