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1. FACULTY OF ARTS,
HUMANITIES AND SOCIAL
SCIENCES

5

1.1 SCHOOL OF ARTS,
ENGLISH AND LANGUAGES

6

1.1.1 Kidlit 2030: Translating children’s literature in a changing Saudi Arabia
Supervisor
Full Time Distance
Learning
Project Introduction
Project Description:
Detailed description of
the project

Dr Su-Ann Harding
3 Years
This project will examine English-Arabic translation of children’s literature
in the context of the broad social changes underway in Saudi Arabia
Saudi Arabia’s Vision 2030 seeks to transform the Kingdom socially and
economically, with special emphasis in the Vision given to the education of
children and young people as key to building a culturally vibrant society.
While much has been said about the country’s modernising ambitions and
‘opening up’ to the wider world, there remains a significant lack of research
on the extent to which these changes have affected and are affecting
translation practices, translation being one of the most significant ways that
new ideas cross linguistic and cultural boundaries. From this starting point,
this project will focus specifically on the translation of children’s literature
as both a key part of cultural life in its own right, and a primary mechanism
for the introduction of new ways of thinking to young people.
Methodologically, it will begin by surveying broad trends in the texts
selected for translation in the Kingdom before moving to a finer grained
analysis of the translation approaches adopted in key works.
The project will address the following main research question:
 To what extent are the changes advocated in Vision 2030 reflected
in the translation of children’s literature in Saudi Arabia?
Further research questions to be addressed in the course of the project
include:
 How has the publishing landscape of children’s literature developed
in response to Vision 2030?
 What policies and practices have publishing houses developed in
response to Vision 2030?
 Do the texts selected for translation differ from those published
previously? If so, in what ways?
 To what extent and how have translation practices changed in
terms of number of translations published; the commissioning of
translations; source text languages and countries; and the authors,
titles and themes selected for publication?

Project Keywords

translation studies; children’s literature; publishing; translation policy;
cultural flows; Arabic literature
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1.1.2 Distribution of Symbolic capital and constitution of a Global Southern
Canon: framing the Red Sea International Film Festival
Supervisor
Full Time Distance
Learning
Project Introduction

Dr Dominique Jeannerod
3 Years

Project Description:
Detailed description of
the project

This PhD project will use a theoretical and methodological framework owing
to Pierre Bourdieu and to scholars building on his conceptual apparatus
applied to the international cultural field (Gisèle Sapiro, Pascale Casanova
and Anna Boschetti) to assess the cultural ambition, regional significance
and potential global impact of the Red Sea International Film Festival.
Focusing on promotional material and critical discourse generated around
this new film festival, as well as on the international selection, composition
of the jury, awards, and audiences response to the three inaugural editions
of this festival (2020, 2021 and 2022) the PhD dissertation will analyse : the
conditions of the festival’s contribution to promoting new trends in world
cinema; the festival role in facilitating the circulation of Southern cinema
and as an interface between different film and film criticism traditions; and
the impact of the festival for the emergence and global recognition of Arabic
filmmaking. This project will examine and compare how films in competition
at the Red Sea International Film Festival are presented respectively by the
festival organizers, in the Arab world more generally and in Western media.
It will analyse, in particular, how the festival operates as a site of creation,
conversion and exchange of symbolic capital and how it establishes a space
of transnational critical dialogue, which can serve as a foundation for the
constitution of a Global Southern Canon.

Project Keywords

Film Festivals. Canonicity, International Cultural Field, Symbolic capital,
Global Southern Cinema, Arabic Cinema
Transnational Film Studies

This PhD project analyses the cultural ambition, regional significance and
potential global impact of the Red Sea International Film Festival. Drawing
on public discourses generated by this festival and studying the selection
and winners of the three inaugural editions of this festival (2020, 2021 and
2022) the dissertation will assess how this festival promotes new trends in
world cinema, facilitates the dialogue between Southern cinema and other
traditions, and contributes to the global recognition of Arabic filmmaking.
The project investigates the regional and global reception and impact of the
festival, the creation of symbolic capital and the constitution of a Global
Southern Canon.
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1.1.3 Multimedia Crime Fiction in the Arabic world
Supervisor
Dr Dominique Jeannerod
Full Time Distance 3 Years
Learning
Project Introduction
This Project seeks to address the recent emergence of Crime Fiction in the
Arabic World (Arabic Noir) and question the historical and socio-economic
conditions of this development in the past decades. The project is a
pioneering one, as it deals with an area hitherto entirely neglected in Crime
fiction studies. But it will benefit from, and contribute to, a growing
awareness of the regional and international significance of this new horizon
of the Crime genre. It will look at multi-and transmedia crime narrative
productions from the Arabic world (novels, serialisation, films and TV
series).
Project Description: This Project will provide a contextual, historical and critical appraisal of the
Detailed description of recent emergence of Crime Fiction in the Arabic World and link it with
the project
intermedia processes of exchanges and influence in the global circulation of
crime narratives. Paying attention to traditional works dealing with crime
in the classical period as well as to more recent forms in various Arab
speaking countries, including transmedia forms (novels, serialisation, films,
TV series)
The project is a pioneering one, as it deals with an area hitherto entirely
neglected in Crime fiction studies. Very recent publications have started to
provide analytical tools for assessing it, and an international conference
was organised in Paris in March 2019 at the Inalco and the Institut du
Monde Arabe on Arabic crime narratives, which discussed their distinctive
features and their conditions of existence and reception in the Arabic world.
Thus, the project will benefit from, and contribute to, a growing awareness
of the regional and international significance of this new horizon of the
Crime genre.
It will be conducted under supervision and with the input of scholars
members of The International Crime Fiction Research Group, created at
Queen’s University Belfast has multiple partnerships with Arabic speaking
Crime Fiction scholars based worldwide including in the Arabic Work
currently starting research in an interest in the genre.
Methodologically, it will define this new and international corpus of Crime
Fiction in Arabic and from Arab countries both as a local phenomenon
connected to space and place and as consequence of globalization. It will
assess how crime narratives circulate in and from the Arabic world and
investigate the various transnational configuration having an impact on this
process; it will probe, based on this corpus concepts such as
transculturalism, “cosmopolitan turn”, “transmediality” and “glocalisation”
Project Keywords
Crime Fiction; Global Circulation of popular cultures; adaptation and
translation/ transnational studies/ history of publishing and media
industries;
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1.1.4 The role of English in Saudi Arabia’s education system
Supervisor
Full Time Distance
Learning
Project Introduction
Project Description:
Detailed description of
the project

Project Keywords

Dr Kathleen Kaess
3 Years
The project aims to examine what role English currently plays in Saudi
Arabia’s education system.
Saudi’s Vision 2030 aims to improve the country’s education system. The
proposed project aims to assess to what extent the use of English in the
context of education in Saudi Arabia might contribute to/hinder this
objective. The use of English relates to English as a language of instruction
(e.g. in engineering and medicine), the translation of educational materials
from Arabic into English, the use of English-language teaching material,
and the role of English in the assessment of Saudi Arabia’s education
system through PISA and PIRLS.
The project requires the student to examine current education policies and
strategies put in place by Saudi Arabia that relate to the use of English in
the country’s education system. The student will discuss Saudi Arabia’s
international rankings in PISA and PILRS and the effects of this ranking on
policies. Additionally, interviews and/or questionnaires are to be
conducted with teachers, policy makers, students etc. in order to address
the real-life effect of the use of English in educational settings.
In addition, the project will examine the following research questions:
1. What form of English is used in the education system in Saudi Arabia?
To what extent can we speak of the existence of multiple Englishes? Or to
what extent is English merely treated as a lingua franca in Saudi Arabia?
2. Does the Arabic language suffer due to the increased use of English in
educational contexts?
Saudi education; role of English; translation of knowledge; knowledge
flows; international
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1.1.5 Eighteenth-Century and/or Romantic-Period Literature; Indian Writing
in English
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project
Project Keywords

Dr Daniel Roberts
3 Years
I would be happy to supervise projects under the titles I have listed. If you
have a project in mind, please send an overview of your interests and I will
respond duly.
Please look up my research interests on the QUB website and let me know
if you have a project that fits with my areas of expertise.
Eighteenth-century literature; Romantic-period literature; Indian
Literature in English.
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1.1.6 Music Performance and Inclusion
Supervisor

Dr Franziska Schroeder

Full Time Distance
Learning
Project Introduction

3 Years

Project Description:
Detailed description
of the project

The PhD student would be embedded in our research team
“Performance without Barriers” (http://performancewithoutbarri
ers.com), a team that is committed to research activities that
promote:
- Social inclusion through creative performance practice
- Accessible and enabling technologies
- Challenging dominant assumptions or exclusive identities
The student would work in partnership with Queen’s, our research
team and our local charity partner, Drake Music NI.
The student would partly be based at the unique Sonic Arts Research
Centre, a centre dedicated to cutting-edge initiatives in the creation and
delivery of music and audio. The Sonic Laboratory's uniqueness is vested
in the degree of flexibility it can provide for experiments in sound
diffusion and for ground-breaking compositional and performance work
within a purpose-built, variable acoustic space.
The researcher would investigate the topic of inclusion in music
performance, guided by Dr Franziska Schroeder, a Reader in Music and
Sonic Arts, and a specialist in the area of social inclusion, improvisation
and digital music.

Project Keywords

Although Drake Music focuses on musicians with a disability, as it is a
charity that facilitates access to independent music making for children
and adults with all natures of different abilities, including physical,
sensory, intellectual, cognitive and acquired disabilities, the PhD student
would be free to interpret the topic of ‘inclusion’ in a wider sense. The
students could potentially research the notion of ‘inclusion’ in the form
of a comparative study of how ‘inclusion’ is understood and interpreted
in Saudi societies, in particular in the area of music making and / or
music improvisation.
Inclusion, music performance, music improvisation, society
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1.1.7 Shakespeare and Arab Cultures
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Professor Mark Thornton
3 Years
Shakespeare and Arab Cultures is a PhD project based in the School of Arts,
English and Languages. It examines the significance of performances, films
and translations of Shakespeare across the Arab world.
Shakespeare and Arab Cultures is a broad-based PhD project that examines
the place and role of Shakespeare across the Arab world. It explores
histories of Shakespeare performance, film, television and translation in
Arab cultures, and in Arab-speaking countries, in order to reflect on the
multiple uses of Shakespeare in a variety of generic forms. Consideration
might be given to Shakespeare in festivals, Shakespeare in education,
Shakespeare on tour and Shakespeare as a reference point in poetry and
literature. Case-studies could centre on such examples as the Yemini film,
Someone is Sleeping in My Pain (2001), an adaptation of Macbeth, the Iraqi
production, Romeo and Juliet in Baghdad (2012), the touring production,
The Al-Hamlet Summit (2004), The Tempest production (Qatar, 2015), the
Egyptian film adaptation of Romeo and Juliet, Hobak Nar (2004) or similar
examples from Saudi Arabia. This is an indicative list only. The content will
be devised by the student and supervisor, Prof. Mark Thornton Burnett
(QUB), scholar in global Shakespeares, and will be organised around a series
of relevant case-studies.
Film, stage, translation
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1.2 SCHOOL OF HISTORY,
ANTHROPOLOGY, PHILOSPHY
AND POLITICS
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1.2.1 The Political Economy of Energy Transition in Saudi Arabia
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Stefan Andreasson
3 Years
The objective of this project is to understand the key factors shaping Saudi
Arabia’s energy transition in the context of uncertainty about the future of
fossil fuels and the consequences of phasing out these sources of energy
for countries heavily reliant on revenues from their extraction.
Like other significant oil-producing nations, Saudi Arabia must contend
with the global effort to reduce and eventually phase out fossil fuels. Its
historical role as the world’s “swing producer” of oil makes the country’s
approach to the low-carbon energy transition a pivotal one. This project
aims to identify and understand the implications of the key factors shaping
Saudi Arabia’s energy transition and its effects regionally and globally in
the context of the Kingdom’s Vision 2030, role in OPEC and the recently
announced IPO of Saudi Aramco. The project will outline the economic,
political and geostrategic opportunities and risks of the energy transition,
considering in particular what actors are likely to gain and lose from this
transition and what can Saudi Arabia can do to maximise opportunity in
this process.
political economy; energy transition; fossil fuels; oil and gas; resource
curse; development; geopolitics
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1.3 SCHOOL OF SOCIAL
SCIENCES, EDUCATION AND
SOCIAL WORK

16

1.3.1 The experiences of participation within higher education of those
from previously marginalised or excluded groups, particularly
academic staff and/or first generation students
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Dina Belluigi
3 Years
This project will explore how changes to the academic environment are
experienced, with a vision to understanding how different knowledges and
ways of being may enrich the future university.
Access to university, the highest and most powerful of all institutions of
education and knowledge formation, has been a global project within the past
forty years which has seen variable uptake, and much scholarship. At the
cutting edge of new areas of theorisation, are the questions raised by the
participation of staff and students who differ from the previous norms of
academia, and the ways in which they can be positioned to enrich and
diversify the social formation and knowledge formations of their institutions,
societies, and disciplinary communities globally. This project would ask
questions such as:
- In what ways has access to higher education changed the pipeline of
academic success in this context?
- In what ways have participation within higher education impacted on
institutional, disciplinary and inter-cultural norms?
- What can be extrapolated from these insights to inform macro- and
meso-level policies and micro-level interventions practices,?
A project such as this has scope for a range of research strategies. These will
be informed by the specific theoretical and analytical lens which the
candidate finds most valid, the particular focus of ‘difference’ to which they
focus, in addition to which geographic or institutional contexts the project
considers. It will be expected that the study will involve comparative
components, whether in the literature review or within the study itself.
Higher education, University, Educational change, Inclusion
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1.3.2 Constructions of academic knowledge within local cultures, and their
relation to the perceptions and aspirations of the university’s role
globally
Supervisor
Full Time Distance
Learning
Start Date

Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Dina Belluigi
3 Years
Ideally, where it is envisaged that a number of students would be interested
in one of the topics above, it would be ideal for them to enrol at the same
time so we can create a cohort learning culture.
G/local dynamics and tensions are prevalent in many sectors of society.
Internationalisation of higher education is not a new phenomenon, with
knowledge exchange and learning a characteristic of the ancient universities
to the present day. The rise of the western academy created an impression of
universal knowledge and disciplinary canons which were decontextual. In the
present day ‘knowledge economy’ with institutions and publications ranked
against each other competitively, there is growing concern that the wealth of
diverse knowledge systems and ways of knowing continue to be protected,
fostered and enhanced by universities. This project will consider these
dynamics at the micro-level, by analysing the constructions of academic
knowledge within local cultures and perceptions of the university’s role locally
and globally.
It is broadly contended that higher education performs the role of knowledge
formation in society, where education reproduces that which is legitimated.
In this project, investigators will analyse the relation of academic knowledges
to those which are valued and practiced within local cultures. It will also
consider how external discourses and drivers, impact on the perceived role of
higher education institutions.
Questions related to this topic might include:
- In what ways are various knowledges constructed, de/contextualized
and de/legitimated within and beyond the academy?
- In what ways are international discourses impacting on the fostering
of indigenous knowledge systems and the ethics of knowing?
- What are the relations between the place and community, within
which universities are situated, and their global ambitions?
A project such as this has scope for a range of research strategies. These will
be informed by the specific theoretical and analytical lens which the
candidate finds most valid, the particular focus of ‘difference’ to which they
focus, in addition to which geographic or institutional contexts the project
considers. It will be expected that the study will involve comparative
components, whether in the literature review or within the study itself.
Higher education, University, Social change, Internationalisation, Knowledge
systems
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1.3.3 Professional development of academic staff for social justice within
the academy
Supervisor
Full Time Distance
Learning
Start Date

Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Dina Belluigi
3 Years
Ideally, where it is envisaged that a number of students would be interested
in one of the topics above, it would be ideal for them to enrol at the same
time so we can create a cohort learning culture.
One of the most debated areas of scholarship, policy and practice across the
world is the role of higher education in remedying society’s ills. Drawing from
scholarship and success in practice across the world, this project hopes to
contribute to understanding how institutions in Saudi may enable their
academic staff to be fit-for-purpose for social justice in their professional
functions.
Professional development in higher education (called ‘educational
development’ or ‘academic development) is a complex field of practice and
scholarship. The theories of change which underpin it are influenced by the
intellectual strength of the persons who practice it, in addition to the
traditions of quality assurance, management or enhancement at an
institutional level. This project looks at the ways in which professional
development is fit-for-purpose in preparing academic staff for the social
justice role of higher education.
Research questions related to this project may be:
- In what ways is social justice understood at macro-, meso- and microlevel within universities in Saudi?
- In what ways do current professional development initiatives prepare
academics for enacting social justice in their teaching and research?
- How might contextually-informed social justice academic
development be envisioned?
A project such as this has scope for a range of research strategies. These will
be informed by the specific theoretical and analytical lens which the
candidate finds most valid, the particular focus of ‘difference’ to which they
focus, in addition to which geographic or institutional contexts the project
considers. It will be expected that the study will involve comparative
components, whether in the literature review or within the study itself.
Professional development, Higher Education, Social Justice, Institutional
cultures, The role of the university.
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2. FACULTY OF ENGINEERING
AND PHYSICAL SCIENCES

20

2.1 SCHOOL OF CHEMISTRY
AND CHEMICAL ENGINEERING

21

2.1.1 Novel functional monomers for polymer-based receptors: a
computational approach
Supervisor
Full Time Distance
Learning

Dr Panagiotis Manesiotis
3 Years

Project Introduction

Aim of the project will be to use modern molecular modelling packages and
computational chemistry to design and optimise novel functional monomers
for use in polymer-based receptors, such as molecularly imprinted polymers.
Recent years have seen a rapid expansion in the applications of smart
functional materials in bioanalysis, environmental remediation, sensors,
medical devices and beyond. The development of these materials is a costly
and time-consuming undertaking, which often results in innovation
bottlenecks. However, recent developments in computational chemistry and
the wider availability of high-power computing clusters, has enabled accurate
modelling or increasingly complex structures, starting from small molecules
and ranging to proteins, polymers and composite materials. In this project,
we will focus on the use of such computational packages to model the
performance of small molecule polymerisable receptors for anionic species,
in particular phosphate and sulphate ions, based on the urea and squaramide
functionality. The most promising candidates will be taken forward as part of
a complementary project that will evaluate the performance of these
receptors in the recognition of anions in aqueous samples. Depending on
progress on the project, the modelling of an actual imprinted polymer binding
site will also be attempted, in order to propose suitable cross-linking and comonomers for optimum target binding.
Supramolecular chemistry, molecular recognition, molecular imprinting,
computational chemistry, molecular modelling

Project Description:
Detailed description of
the project

Project Keywords
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2.1.2 Techno-economic analysis of integrated carbon capture and
utilisation processes
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Chunfei Wu
3 Years
The Intergovernmental Panel on Climate Change have reported that unless
climate change is tackled - leading to a rapid decarbonisation of all
industries and sectors - ecosystems, the environment and most importantly
human survival will be irrevocably put at risk. The Paris Agreement is part of
the global solution aiming to accelerate and intensify the actions and
investments towards a sustainable low carbon future. However, at present
70% of global energy demand is still met with fossil fuels. Carbon Capture
and Utilisation (CCU) provides a promising way to reduce the CO2 emissions
from these fossil fuels. Captured CO2 can be catalytic hydrogenated into
fuels and chemicals.
CCU technology not only prevents the emission of CO2, but also reduces the
demand for oil and natural gas, therefore CO2 hydrogenation to
hydrocarbon fuels has attracted extensive interest. Furthermore, the
development of the CCU technology would also aid the decarbonisation of
many other industrial activities, such as power plants, cement and steel
manufacture, coal and biomass gasification, steam methane reforming.
The state-of-the-art of CCU technology captures CO2 from flue gas, followed
by sorbent regeneration and a catalytic conversion step for CO2 utilisation.
At present, most commercialised CO2 capture technologies use amine
scrubbing, which can be very energy intensive and require high make-up
rates to account for amine degradation. Using solid adsorbents to capture
CO2 avoids heating up large volumes water and the corrosion problems
caused by using amine solutions.
Carbon capture using solid CO2 sorbents (e.g. CaO-based) is typically
performed in two reactors to form a continuous process with one reactor
employed for carbon capture, and another reactor to operate at a higher
temperature for sorbent regeneration. The transportation of solid sorbent
between these two reactors requires extra energy, high mechanical
strength of sorbents and engineering popping. To reduce energy
consumption and enhance process efficiency, this project proposes a novel
method of integrating the capture and utilisation of CO2 for hydrocarbons
production using multifunctional materials. However, there are no reports
about evaluating the integrated CO2 capture and utilisation. In this project,
extensive analysis in relation to energy and economics will be carried out
with different process integration and configuration scenarios. Aspen Plus ®
software will be used as the tool for the project. Experimental data from the
research team will be used for model validation.
Carbon capture; Carbon utilisation; Process simulation and optimisation.
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2.2 SCHOOL OF
ELECTRONICS, ELECTRICAL
ENGINEERING AND
COMPUTER SCIENCE

24

2.2.1 Advance Millimetre-wave Antenna Beamforming
Supervisor
Full Time Distance
Learning
Project Introduction

Dr Muhammad Ali Babar Abbasi
3 – 4 Years

Project Description

The main objective of this work is to design and realize mmWave antenna
operating at UK’s approved frequency spectrum for 5G cellular. To achieve
this goal, antenna configuration is first required to be designed and tested
for all path loss and blockage scenarios in a full-wave electromagnetic
numerical solver like Computer Simulation Technology (CST) microwave
studio or High Frequency Structure Simulator (HFSS). Antenna diversity
approach is required to then mitigate the EM wave blockages occurring
due to presence of high water-content hand or other body tissues.
Comprehensive study is required to ensure over 99% signal coverage in all
scenarios of holding a handset.
Objectives
1. Understand the operation of 5G cellular wireless technologies
2. Investigate the frequency and power ranges of 5G base station and
handset
3. Develop MIMO antenna array configuration
4. Develop diversity scheme to ensure best signal reception in all handset
holding scenarios
5. Investigate 3D printing material that resemble mmWave blockers at the
frequencies of interest
6. Develop human-hand and head phantom(s) for mmWave antenna
testing
7. Fabricate and establish measurement campaign to test the link
reliability in multiple scenarios
This project is best suited to a student interested in practical application of
electrical engineering in future smart cities. Student should be motivated to
learn basic principles of electromagnetic wave propagation, high frequency
electronics and 5G wireless systems.
Learning Outcomes
Upon completion of the project you will expect to have:
1. Key design features for RF front-end system design
2. A comprehensive knowledge and understanding of high frequency
electronics
3. Insight on RF engineering in future cities
Antenna, array, beamformer, 5G, millimetre-wave, microwave, radio
frequency, optimization, 3D-printing, phantom, metamaterial.

Project Keywords

First stage of 5G deployment will be concluded by the end of year 2020,
which promises a high data rate link to the handset at sub-6 GHz
frequency spectrum. At the millimetre wave (mmWave) 5G spectrum,
cellular infrastructure implementation still faces several fundamental
challenges that are yet to be solved. One of the major problems for
mmWave antenna beamformers is the path loss and EM wave blockages.
This problem can be solved by efficient designing of number of multipleinput multiple-output (MIMO) antenna array configurations.
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2.2.2 Advance Antenna Hardware to support Cell-free Massive MIMO
Supervisor
Full Time Distance
Learning
Project Introduction:

Project Description:

Project Keywords:

Dr Muhammad Ali Babar Abbasi
3 – 4 Years
A new physical layer technology Massive multiple-input, multiple-output
(MIMO) has received a lot of attention in recent years due to its ability to
dramatically ramp up the spectral efficiency to unprecedented levels.
Novel concept of Cell-free massive MIMO has enhanced the practicality of
this technology further. The general principle is to use very large number
of antenna elements and combine subsequent radios to a single platform
for signal process (SP). Synchronized interlink between several RF chains is
required for such a system to work, which needs a thorough insight of
radio frequency hardware.
The main objective of this work is to design practically realizable massive
MIMO system and to estimate the system capacity. Massive antenna array
is first to be designed in a full-wave electromagnetic numerical solver like
Computer Simulation Technology (CST) microwave studio or High
Frequency Structure Simulator (HFSS). Next step is to design SP unit and
combine the simulated radio outputs. In the final step, a practical scenario
is to be tested in which signal is received by the massive MIMO system
and data stream is recovered.
Objectives
8. Understand the operation of massive MIMO technologies
9. Develop massive antenna array configuration and test the performance
10. Develop massive MIMO SP unit
11. Investigate the ways of combining antenna array with the SP unit to
estimate the MIMO performance
12. Fabricate MIMO antenna array and estimate its electromagnetic
performance in Anechoic environment
13. Develop hardware interface between antenna system and Matlab SP
unit
14. Estimate spectral efficiency in real time
This project is best suited to a student interested in practical RF systems
working on a cutting-edge technology. Student should be motivated to learn
MIMO systems, electromagnetic wave propagation and high frequency
electronics.
Learning Outcomes
Upon completion of the project you will expect to have:
4. Key design features for RF front-end system design
5. Comprehensive understanding on how cell-free communication system
works
6. Deep insight on massive MIMO system
Antenna, massive MIMO, cell-free, 5G, millimetre-wave, microwave, radio
frequency, optimization, signal processing, metamaterial.
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2.2.3 RF Energy Harvesting and Wireless Power Transfer through
electromagnetic periodic structures
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Stylianos Assimonis
3 Years
Design and fabrication of a modified metamaterial absorber periodic
structure, which in conjunction with a rectification system will capture RF
power and convert it to DC, similarly to photovoltaic panels.
An ocean of electromagnetic waves surrounds us. The number of radio
frequency emitters has been rapidly increasing over the last decades due to
the development of new technologies. However, most of this energy
remains unused, since usually a receiver captures only a very small fraction
of the transmitted power. Therefore, ambient RF power remaining unspent.
Hence, it is an engineering challenge how to use/recycle this energy and
supply with power small electrical devices. The basic approach is the
utilization of an antenna and a rectification system (RF to DC rectifier) in
combination (i.e., rectenna). On the other hand, metamaterials are
inherently inhomogeneous structures that usually consist of periodically
repeated unit cells. The metamaterial perfect absorbers have attracted
significant attention due to their ability to offer near unity absorption of
electromagnetic waves. The goal of this project is the design and fabrication
of a modified metamaterial absorber periodic structure, which in
conjunction with a rectification system will capture RF power and convert it
to DC, similarly to photovoltaic panels.
Objectives:
1. Analysis and design of novel metamaterial absorbers for energy
harvesting applications
2. Development of high-efficient and high-sensitivity RF-to-dc rectifiers
3. Fabrication, measurement and development of testbed (prototyping
development)
RF Energy harvesting
Wireless power transfer
RF Energy harvesting surfaces
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2.2.4 Automated Engineering of the Architecture of Mobile Apps for the
Fog
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Dionysis Athanasopoulos
3 Years
How could we automate the restructuring of existing mobile back-ends (that
are deployable on the Cloud) to microservices that are deployable on
resource-constrained devices of the Fog? Could we do it at developmenttime and/or run-time of apps?
While the Cloud offers powerful machines for efficient data-processing, the
latency may make the usage of the Cloud a less efficient solution when data
are frequently sent to the Cloud. Instead of moving data to the Cloud, we
envision the execution of (parts of the) the back-ends of mobile apps close
to the end-users' machines, a.k.a., on the Fog. However, it may not be
feasible to deploy back-ends with heavy computation requirements on
resource constrained machines.
In this case, we explore solutions that decompose back-ends into lightweight cohesive loose-coupled components (a.k.a. micro-services) that are
deployable on Fog machines. The restructuring of the mobile back-ends
could be performed at the development time and/or the runtime of apps.
Tasks
The project involves the systematic literature review, the identification of
the main research gaps in the literature, the (co-)authoring of research
papers, the development and the empirical evaluation of the proposed
decomposition approach.
Skills
The skills to be learned in this project are the employment of design
principles for software decomposition, the understanding of software
quality, the usage of micro-services and RESTful APIs, and the understanding
of the Fog/Cloud computing.
Fog/Cloud computing, microservices, mobile apps, back-ends, software
architecture, design principles, and software restructuring.

28

2.2.5 Requirements to Microservices
Supervisors
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Dr Des Greer & Dr Dionysis Athanasopoulos
3 Years
Service oriented architecture and now microservices have become a fast
growing trend in industry. The Microservice architectural style requires an
application to be partitioned as a suite of small services, each independent
in its own process, collaborating via some API with other services. Services
are typically extracted in terms of business capabilities and implemented
separately even in different programming languages using different
database or file storage technologies. How can we perform this partition
and then manage the delivery and deployment of microservices, maximising
value and minimising cost.
Project Description:
Microservice components are small and cohesive (often developed in an
Agile sprint), loosely coupled (so that they can be deployed independently),
often deployed in containers (e.g. using Docker) make use of a standard API
(usually RESTful), and are suitable for a DevOps approach to Continuous
Integration and Delivery.
Microservices have often been linked to Domain Driven Design (Evans,
2003), an approach for modelling business concepts. DDD has been around
since the early 2000s and has become closely associated with Service
Oriented Architecture (SOA) with a clear application now to microservices
(Vernon, 2013). This application is not really straightforward though. For a
start it involves an analysis of the domain i.e. starting with the goals and
then requirements we have to identify responsibilities. For example we
need to identify entities, aggregates, and services in order to establish the
appropriate microservices. From a design point of view the choice
influences many of the qualities of the software e.g. evolvability, reusability,
security, privacy, performance, scalability etc. Many of these can be
estimated in advance (e.g. via metrics). Further microservices are typically
planned to be delivered continuously over time, so there is a decision to be
made on which ones should be developed first. The challenge in this
research work will be to find ways of supporting these decisions on how to
partition and plan microservice architectures.
Reading
E. Evans, “Domain Driven Design”, Addison Wesley 2003
V. Vernon Implementing Domain-Driven Design, Addison Wesley 2013
L. Carvalho, A. Garcia, W. Assunção, R. de Mello, M. de Lima, “Analysis of
the Criteria Adopted in Industry to Extract Microservices”,Proc. IEEE/ACM
Joint 7th International Workshop on Conducting Empirical Studies in
Industry
(CESI)
,
2019.
(https://dl.acm.org/citation.cfm?id=3338704.3338712)
D. Greer & G. Ruhe, Software Release Planning: An Evolutionary and
Iterative Approach, J. Information and Software Technology. 46(4), 4, p.
243-253, 2004.
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Project Keywords

Objectives:
1. A systematic literature review of extraction of microservices
2. Identify the main gaps in the research on the extraction of microservices,
partitioning of systems microservices, identification of patterns and
planning of delivery/deployment
3. Establish a model for partitioning of systems into microservices and
planning their delivery/deployment
4. Establish a process for planning microservice delivery
5. Build decision support tools for microservice planning and delivery
6. Conduct empirical studies on the new methods and tools using
a) existing systems b) current systems
Microservices, Requirements Engineering, Empirical Software Engineering,
Domain Driven Design

30

2.2.6 Mining Big Complex Data with Applications for Medicine and
Healthcare
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Dr Son Mai
3 Years
In medicine and healthcare, data are continuously produced and collected at
an excessive growth rate, e.g., medical images or electronic health records.
Analysing these clinical data can reveal valuable patterns, reduce costs of
treatments and improve health outcomes. However, it is a challenging task
due to (1) data complexity and inhomogeneous; (2) low data quality due to
noisy and missing data; and (3) large volume of data. Most traditional data
mining algorithms are not designed to cope with these problems. Thus, our
research aims at (1) designing high performance data mining algorithms on
model hardware architectures such as multicores CPU and GPU; (2) dealing
with imbalanced data and missing data, which are important problems in
predictive analysis; and (3) we apply our researches on real-world problems
in medicine and healthcare.
In medicine and healthcare, data are continuously produced and collected at
an excessive growth rate, e.g., medical images or electronic health records.
Analyzing these clinical data can reveal valuable patterns and insights into
disease progresses, reduce treatment costs, predict disease outbreaks and
improve health outcomes. However, it is a challenging task due to many
factors including:
- Complexity of data: data is collected in many different manners. They can
be medical images, relationship graphs, electroencephalogram (EEG) signals,
medical events, or plain texts described patients’ states. Processing such
heterogeneous data is currently out of the capability of most traditional data
analysis methods, which is mainly designed for numerical data.
- Imperfect data: most collected data cannot be used directly due to missing,
noisy or unstructured data. They need to be cleaned, fixed, and structured
before analyzing. E.g., Electronic Health Records (EHRs) usually contain
substantial missing patients’ information, which can reduce the chances of
drawing valid conclusions. Another major problem is the lack of labelled data
for various diseases such as cancers. Normally, the number of positive
samples is much lower than the number of negative samples. This biased
most of the learning algorithms toward the negative cases, thus causing
performance degradation when predicting and assessing diseases.
- Big data: the volume of clinical data has increased rapidly, e.g., there were
43.5 million imaging tests reported in the UK between 2018 and 2019
according to NHS. Managing and analyzing these data is thus out of the
capability of most traditional data mining techniques.
Our research aims at the above problems including:
- High-performance data mining: we exploit modern hardware architectures
such as multicore CPUs, many-core CPUs, and GPUs to accelerating data
mining methods such as pattern discovery for complex data.
- Imperfect data: we focus on dealing with imbalanced data and missing data,
which are major problems in medicine and healthcare.
We apply our researches to study medical problems including:
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Project Keywords:

- Obstructive Sleep Apnea (OSA) syndromes: OSA is a serious sleep disorder
causing by breath interruptions during sleep and is affecting millions of
patients worldwide. OSA is related to severe diseases such as cardiovascular
or can cause casualties due to road traffic accidents. By applying machine
learning and data analysis, we aim at providing effective algorithms for
accurately predicting disease progresses over time and for personalizing
treatments for different cohorts of patients.
Requirements: Strong programming skills in at least one of these languages
C/C++/Java/Python/Matlab. Students with background in Math, Statistics,
Physics and Electrical Engineering are particular welcome.
Machine Learning, Data Mining, Data analysis, High-performance
computing, Obstructive Sleep Apnea, Healthcare, Big Complex Data, Data
exploration
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2.2.7 Hardware Acceleration for Deep Learning
Supervisor
Full Time Distance
Learning
Project Introduction
Project Description:
Detailed description of
the project

Project Keywords

Dr John McAllister
3.5 Years
Enabling Extremely High Speed Machine Learning for Artificial Intelligence
and Cyber-Physical Systems.
Field Programmable Gate Array (FPGA) offer enormous levels of
computation and communications bandwidth to support machine learning
and data analysis operations, such as the neural networks which power the
latest artificial intelligence systems, with low energy expenditure. They are
ideal for deployment in embedded systems such as robots, vehicles or
drones. However, Graphics Processing Units (GPUs) are currently much
more frequently used due to the difficult FPGA programming process. In
addition, the latest of these algorithms combine different kinds of neural
processing technology, in different ways as the system evolves. Typical
FPGA realisations do not support this kind of flexibility.
This project will develop new ways to overcome this problem. It will
demonstrate the effectiveness of this platform on state-of-the-art deep
learning algorithms in a representative robotics, computer vision or vehicle
setting.
The specific objectives of the project are:
 Develop an understanding of the behaviour and key operations in stateof-the-art neural networks for machine learning.
 Devise realisations of multicore deep neural networks on FPGA.
 Devise and realise strategies for run-time optimisation of application
mapping, scheduling and synchronization.
 Quantify the performance and/or cost benefit of the proposed run-time
strategies.
 Create a demonstrator system showing the effectiveness of the
resulting platform.
 Present your work in leading international journals and conferences in
the area.
Machine Learning; Artificial Intelligence; Field Programmable Gate Array.

33

2.2.8 Biologically-Plausible Artificial Intelligence
Supervisor
Full Time Distance
Learning
Project Introduction
Project Description:
Detailed description of
the project

Project Keywords

Dr John McAllister
3.5 Years
Emulating The Human Brain To Enable Intelligence in Autonomous
Electronic Devices.
For autonomous systems such as robots, vehicles or infrastructure, the
performance and power consumption of the computers by which they are
powered is critically important and is leading to increasing focus entirely
new computing approaches, such as brain-inspired neuromorphic
computing architectures. There has been an explosion of interest in how
neuromorphic paradigms such as spiking neural networks (SNNs) can be
used to enable processing and cognitions in such systems. This approach
offers the advantage over deep learning techniques of enabling similar
accuracy, but with significantly lower numbers of neurons and lower
resulting system resource and power costs.
These advantages make SNNs an extremely promising area of research.
However, there remains to be undertaken significant investigations into
how SNN models and architectures can be created and realised on practical
devices to meet real-world behaviour, accuracy and performance
requirements. This project will address this problem with a focus on up to
three areas: autonomous vehicles, robotics and computer vision.
 Develop an understanding of the behaviour, key operations and network
structure of neuromorphic computing techniques.
 Devise custom neuromorphic systems for the three application domains.
 Devise and realise strategies for realising the systems in applications.
 Create a demonstrator system showing the effectiveness of the resulting
solutions.
 Present your work in leading international journals and conferences in
the area.
Spiking Neural Networks; Neural Engineering; Field Programmable Gata
Array.
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2.2.9 Adaptive Stream Computing on Multicore Processors
Supervisor
Full Time Distance
Learning
Project Introduction
Project Description:
Detailed description of
the project

Dr John McAllister
3.5 Years
Dataflow Code Generation and Synthesis for Cyber-Physical Computing
Systems.
Streaming data processing applications enable signal processing and
machine learning in embedded computing devices. Dataflow programming
and in particular decidable dataflow dialects have demonstrated
tremendous capacity to support automatic deployment and tuning of
streaming analytical workloads. However, the automatic creation
(autocoding) and optimisation (auto-tuning) of programs realising dataflow
applications comes accompanied with an explosion in application scale and
an associated exponential increase in the complexity of compiler analysis
algorithms. This leads to very long compile times for even moderately
complex applications. It also does not strongly support applications with
adaptive, or data-dependent behaviours.
This project studies the use of a cutting-edge techniques for incremental
autocoding and auto-tuning of dataflow models of adaptive applications. To
develop a dataflow application programming interface for at multicore
platforms, with a concrete implementation for the TI DSP at least.
1. To develop iterative autocoding technique for deploying decidable
dataflow programs on multicore platforms.
2. To develop an iterative auto-tuning add-on for the autocoding approach
from 2.
3. To integrate the infrastructure created using 2 and 3 with an opensource environment and the Google TensorFlow dataflow programming
framework.
4. To benchmark autotuning performance and cost using common
benchmarking applications.
5. Publish findings at international conferences and journals.

Project Keywords

Multicores; Heterogeneous Processors; Dataflow; Code Generation.
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2.2.10 A Machine Learning Approach to HIV Vaccine Design
Supervisor
Full Time Distance
Learning
Project Introduction

Dr David Morales
3 Years
(with possibility of extending to a 4th year, depending on progress)
Despite multiple efforts over the last three decades, an effective vaccine
against the human immunodeficiency virus (HIV) is still not available. One
of the major challenges for vaccine design is that HIV mutates and replicates
at a high rate, with the resulting diversity enabling it to escape host immune
responses. An ideal vaccine would elicit antibodies that target parts of the
viral proteins where mutations severely compromise the virus’ fitness. In
order to guide such vaccine design, a systematic characterization of the
fitness landscape (a mapping from the viral strain sequence to its fitness or
viability) is required [1].
Experimentally determining the complex fitness landscape is infeasible (due
to the prohibitively large number of experiments), and computational
approaches based on the statistical analysis of available viral sequence data
are emerging as alternative strategies. A promising approach is to use
unsupervised machine learning algorithms to infer a probability model from
publicly-available viral sequences obtained from infected patients [2,3].
REFERENCES
[1] R.H. Louie, K.J. Kaczorowski, J.P. Barton, A.K. Chakraborty, and M.R.
McKay, "Fitness landscape of the human immunodeficiency virus envelope
protein that is targeted by antibodies", Proceedings of the National
Academy of Sciences, 115 (4), pp.E564-E573, 2018.
[2] J. Tubiana, S. Cocco, and R. Monasson, "Learning protein constitutive
motifs from sequence data", eLife, 8, p.e39397, 2019.
[3] J. Tubiana, S. Cocco, and R. Monasson, "Learning compositional
representations of interacting systems with restricted Boltzmann
machines: comparative study of lattice proteins", arXiv:1902.06495, 2019.

Project Description:
Detailed description of
the project

In this PhD project, we will investigate the use of restricted Boltzmann
machines (RBM) [1], a simple form of feedforward neural network (FNN) to
infer a probability model for HIV protein sequences, which could ultimately
lead to new vaccine strategies for HIV.
We will adopt a systematic approach where we will:
(i) First consider a simplified toy sequence model and develop an RBM
learning (inference) framework;
(ii) Test the inference framework with synthetically generated data,
sampled from a predefined ground truth model;
(iii) Make the necessary adaptations in order to apply our learning
framework to HIV sequence data, obtained from publicly-available
databases;
(iv) Evaluate the accuracy of the learned probability model (fitness
landscape) with available fitness experimental data;
(v) Based on the learned probability model, propose target candidates for
efficient antibody-based vaccines.
The necessary software packages, e.g., for the RBM learning framework and
for the synthetic data sampler, will be developed in MATLAB. Advanced
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Project Keywords

knowledge of statistics and probability, and fluency in MATLAB
programming will be essential to the successful completion of this project.
REFERENCES
[1] A. Fischer and C. Igel, "An introduction to restricted Boltzmann
machines", Iberoamerican Congress on Pattern Recognition, Springer
(Berlin), Sep. 2012 (pp. 14-36).
Machine Learning, Big Data, Neural Networks, HIV, Vaccine Design,
Probability Models.
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2.2.11 Cell-Free Massive MIMO for Beyond 5G
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Hien Ngo
3-4 Years
The project develops a new and revolutionary technology in mobile
networks for beyond 5G, called “cell-free massive MIMO”, which differs
from traditional cellular networks as there are no cells.
In conventional cellular wireless networks, a land area is divided into regular
shaped cells (e.g., hexagonal, square, or circular). Each cell is served by one
base station, and uses a different set of frequencies from neighboring cells,
to avoid interference. By contrast, in this PhD project, we are targeting a
disruptive and novel technology called “cell-free massive MIMO”. This
novel technology is first proposed in [1] and has recently attracted a lot of
attention from both academia and industry (e.g. Ericsson, Nokia Bell Labs,
Huawei, etc.) [2, 3]. In cell-free massive MIMO, a number of access points,
which are distributed at random in a very wide area (e.g. over an entire city),
serve simultaneously many users randomly distributed in the same area.
This technological paradigm is expected to offer many advantages
compared with the conventional wireless systems: 1) huge throughput; 2)
huge energy efficiency; 3) and high coverage probability. Thus, cell-free
massive MIMO is a disruptive technology for next generations of densified
wireless systems. One of the main disadvantages of cell-free massive MIMO
is the requirement of large backhaul connections, especially in the ultradense networks. We will aim at designing novel transmission protocols
(based on the user-centric approaches) as well as new resource allocations
to deal with the above disadvantage.
Cell-free massive MIMO is expected to be one of the key technologies for
next generation wireless systems. The research outputs of this project will
be of high impact to both academia and industry. The students working on
this project will have chances to collaborate with big research groups who
are developing new technology for fifth generation (5G) wireless systems
and beyond.
References:
[1] Hien Quoc Ngo, Alexei Ashikhmin, Hong Yang, Erik G. Larsson, and
Thomas L. Marzetta, “Cell-free Massive MIMO versus small cells,” IEEE
Transactions on Wireless Communications, Jan. 2017, vol. 16, no.3, pp.
1834 – 1850, March 2017.
[2] https://www.bell-labs.com/our-research/publications/295886/
[3]
https://www.commsys.isy.liu.se/TSKS01/lectures/12/5Gwireless_PublicTal
k_EAB_Giovanni.pdf
Beyond 5G, Cell-Free Massive MIMO, Connectivity, Energy Efficiency, Smart
X.
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2.2.12 Admittance Control with Human Intent Estimation for Human-Robot
Collaboration
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Mien Vien
4 Years
The use of robots for industrial applications has been increased significantly
recently. This project aims at realizing robotic systems that are useful in
industrial settings where the environment is predominantly occupied by
human workers. The robotics system is not intended to completely replace
the human worker, but with enhanced intelligence and capability, it will
serve as the most useful tool for the human worker. This human-robot
collaborative system takes advantage of the strengths of humans (cognitive
capability) and robotic systems (repeatability and high precision). As a cooperator, robot needs to understand the human intention and adapt to
movement and interaction force of the human. To equip the robots such
capabilities, hybrid position and force control strategies with human intent
estimation will be investigated in this project.
Robots have been very successful applied for motion tasks in manufacturing
such as for pick and place, welding, etc. In these applications the robot are
required to provide high precision of position tracking only. In recent years,
the demands of robot applications for more complicated tasks such as
physical interaction with human in manipulating objects, have been
increased significantly. In these tasks, the robot will be faced with
unstructured environment. Such environments are characterized with
uncertainties, where environment geometry, configuration and property
are not exactly known. To be successful for these applications, robots are
required to learn and adapt to the environment to achieve compliant
behaviors. The aim of this project is to provide robots compliant capability
when it is in interacting with human. The objective of the project are as
follows:
1. To design optimization algorithms to optimize the interaction force
between robot and human.
2. To design impedance control/admittance control strategies for robot
to track the human intention.
3. To simulate the developed algorithms in Matlab/Simulink.
Robotics, Human-robot interaction, Human-robot collaboration, Control
engineering.
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2.2.13 Scalable Distributed Query Processing on Large Graphs
Supervisor
Full Time Distance
Learning
Project Introduction
Project Description:
Detailed description of
the project

Project Keywords

Dr Hans Vandierendonck
3 Years
To investigate and develop methods for scalable query processing on
distributed systems
In the era of big data, numerous data analytics problems require the
processing of large graphs. These problems, often referred to as “graph
analytics” are challenging to process efficiently. Their scaling in distributed
and disk-based processing systems is significantly hindered by frequent
communication and by the irregular structure of scale-free graphs.
Moreover, dynamic graphs, which are continuously modified in response to
a stream of updates, pose additional challenges to maintain coherent state.
The goal of this project is to investigate scalable, distributed data structures
for dynamic graphs. These data structures will need to cope with three
challenges: (i) scale-free graphs have skewed access patterns, which cause
hot spots in distributed systems; (ii) graph updates must be applied
coherently; (iii) the system must scale well to large installations and high
access rates. The distinguishing factor for this project is to address the
stated challenges by leveraging application-specific knowledge. The
designed system will be evaluated using the Linked Data Benchmarking
Consortium (LDBC) benchmark.
Graph processing, high-performance data analytics, distributed computing,
databases
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2.3 MECHANICAL AND
AEROSPACE ENGINEERING
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2.3.1 Developing physics-constrained Deep-Learning Neural Network to
simulate coupled multiphysics nonlinear thermal plasma
Supervisor
Full Time Distance
Learning

Dr Gasser Abdelal
3 Years

Project Introduction

This project is a collaboration with Mississippi State University (MSU) – USA.
Two multiphysics codes that are based on finite element method to
simulate lightning strike (LS) direct effects on composite structures and
materials. The experimental validation is performed at the High Voltage
Laboratory at MSU. The first multiphysics code simulates the electric arc
plasma channel (coupled partial differential equations (PDE) of mass,
momentum, thermal energy, and electromagnetic), then the results were
fed to a second multiphysics code (coupled PDE of heat transfer and
electrical energy) to estimate composite material damage. Although our
FEA-based codes have successfully solved the highly nonlinear coupled PDE,
the computational cost is not practical for parametric study or design
optimization.
This project seeks to develop a physics-constrained deep-learning neural
network (DL-NN) method to solve highly nonlinear coupled PDE to model
multiphysics engineering problems. The current progress in PC hardware
does not match the ambition in simulating multiphysics problems to
investigate process physics and design optimization. This project does not
aim at developing a DL-NN that requires large simulation data for training,
but rather focuses on developing physics-constrained DL-NN without
simulation data through minimizing the residual terms of the PDE and is
based on analytic functions for accelerated and improved estimate.
Adapting the new emerging technique on a coupled multiphysics problem
that has highly nonlinear process will require developing the DL-NN through
investigating improved activation functions, adaptive learning rate, and
novel multilayer NN-architecture. The developed computational
methodology will be applied to simulate the lightning strike (LS) impact on
composite structures.
Finite Element – Deep Learning – Neural Network – Composite materials –
Lightning Strike – Aircraft Lightning Protection systems – Thermal Plasma.

Project Description:
Detailed description of
the project

Project Keywords
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2.3.2 Uncertainty Quantification and Management in modelling failure of
fibre-reinforced composites
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Giuseppe Catalanotti
3 Years
Uncertainty Quantification and Management (UQ&M) has been recognized
as a major component of Virtual Prototyping models used in industrial
design.
Taking into account the probabilistic nature of the uncertainties in these
computational models is highly challenging because it requires the
combination of deterministic models with non-deterministic methods.
As a result, the predicted quantities are not deterministic anymore, but are
represented by probability density functions. Hence, they will allow an
appropriate consideration of the confidence of a given computational
model, and on the related uncertainties, thus providing a tool to
understand, quantify, and reduce uncertainty in Virtual Prototyping.
The scope of this PhD is to develop UQ&M methodologies for the
computational modelling of failure of fibre-reinforced composites across
different length scales.
- Identification of appropriate mathematical tools able to propagate
uncertainty when modelling failure of composites at different length
scales: Polynomial chaos, Monte-Carlo, Sensitivity method, etc.
- Definition of a preliminary framework by using simple analytical
methods to assess uncertainty when predicting failure of notched and
unnotched specimens.
- Definition of a numerical framework (based on the Finite Element
Method) to assess uncertainty of complex structures (at
subcomponent/component level).
Uncertainty Quantification and Management (UQ&M); Composites; Virtual
modelling.
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2.3.3 A Higher Order-Lower Order mesh coupling methodology in
Computational Fluid Dynamics
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Dominic Chandar
4 Years
Most of the conventional CFD codes either open source or commercial are
at most second-order accurate in space. Higher-order accurate codes are
still being tested and researched upon and are yet to be absorbed into
industry due to the complexity in higher order mesh generation and the cost
of running the simulation. This work will be focussed on developing and
coupling a higher order cartesian based CFD code on the far-field with a
standard second order code in the nearfield to minimize the effort on
meshing as well as maximizing the accuracy in the far-field.
Higher-order (HO) accuracy in CFD is essential for dispersion and/or acoustic
related problems in fluid dynamics. Numerical dissipation in formal second
order accurate CFD codes prohibits the travel of information from the body
of interest downstream at large distances. Higher-order accurate codes
such as NekTar++/ Nek5000/PyFR are very promising and they offer the
desired level of spatial accuracy for the problem of choice. HO codes require
meshes to be HO as well and it is memory and time consuming although
there is a break-even point between accuracy and computational time.
While HO schemes can be easily implemented on cartesian meshes, such
meshes cannot be used to mesh complex body accurately unless one uses
an immersed body method. To extract the potential of a cartesian higher
order scheme, one can couple such a scheme to a standard second order
accurate scheme near the objects of interest via an appropriate method overset meshing is one such an idea and there might be others as well. This
way, standardized algorithms from second order schemes and linear
meshes can directly be applied near the objects of interest, while higher
order cartesian discretization can be applied to the far-field and coupled
appropriately.
CFD, Higher-Order, Meshing, Coupling
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2.3.4 Achieving a long‐term balance between global sustainable
development goals, global warming and a low carbon transition in a
fossil fuel economy
Supervisor

Dr Aoife Foley

Full Time Distance
Learning
Project Introduction

3 Years

Project Description:
Detailed description
of the project

Project Keywords

This project will examine the push and pull forces of energy and economic
policy at play in achieving a long‐term balance between sustainable
development goals, global warming and a low carbon transition in the
Kingdom of Saudi Arabia. The lead Supervisor from Queen’s University
Belfast will be Dr Aoife Foley, Reader in the School of Mechanical &
Aerospace Engineering and the Editor in Chief of Renewable and
Sustainable Energy Reviews.
This work will examine, analyse and map how the Kingdom of Saudi Arabia
(KSA) can meet its international environmental commitments signed in
Paris by committing to and supporting low carbon technologies. The
findings will be used to inform KSA economic, energy and environmental
policy and underpin prosperity and social security. The methodology will
employ human research surveys and a techno‐economic evaluation based
on scenario analysis.
Climate change, fossil fuels, global warming, energy, economics, trade and
commerce, technology, employment, sustainable development, carbon,
society
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2.3.5 Innovative design capability of turbine blade using additive
manufacturing
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Sung in Kim
3 Years
The aerothermal behaviours in additively manufactured key turbine
components will be characterised through numerical tests. Furthermore,
innovative and effective design parameters and correlations between the
aerothermal characteristics and AM surface roughness will be developed to
make good use of surface roughness to produce more innovative designs of
cooling system.
Manufacturing turbine blades with a conventional approach requires
additional processes due to complex geometries, which could be eliminated
if all features are produced in the same process; this will be an innovative
manufacturing. Fully integrated functional devices, not just individual pieceparts, can be produced in one build, as the additive manufacturing (AM)
technology permits the consolidation and functional integration of parts.
Functional integration of parts reduces the number of parts, thus reducing the
challenges encountered during the assembly process. The increased design
freedom by AM will enable more efficient and effective designs of turbine
blades that will ultimately lead to further increases in overall gas turbine
engine efficiency. However, AM results in significant inherent surface
roughness on turbine blades. Developing the understanding and predictability
of aerothermal behaviour for AM surface roughness is clearly required.
The synergetic behaviour of AM with optimal design is another advantage.
Design optimization is a powerful design approach to save time, material and
energy. For gas turbine engine components, there are mostly extreme
requirements that lead to very complex part geometries, as aerothermal
performance increases with complexity. AM technology provides the designer
with greater design freedom and facilitates the production of complex part
topology that cannot be produced with the conventional manufacturing
techniques. Therefore, design optimization can be used to reduce the weight
of engine parts, by modifying their topology and exploiting/controlling
surface roughness, while maintaining their functional requirements and
improving their performance.
In this project, the aerothermal behaviours in additively manufactured key
turbine components will be characterised through numerical tests.
Furthermore, the development of innovative and effective design parameters
and correlations between the aerothermal characteristics and AM surface
roughness will allow a turbine designer to make good use of surface
roughness to produce more innovative designs.
The successful outcome of the project will contribute towards advancing a
new generation of more efficient propulsion technologies through the
opportunity of providing better understanding of aerothermal behaviour in
additively manufactured turbine components, as well as appropriate and
effective design parameters exploiting AM surface roughness for more
innovative turbine blade designs.
Gas turbines, Turbomachinery, Additive manufacturing, CFD, Optimization,
Cooling system
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2.3.6 Computational Modelling of Soft Tissue Biomechanics
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Dr Alex Lennon
3 Years
Very flexible (soft) materials exist at multiple length scales within the body, from
muscle and connective tissue down to the membranes of cells. Understanding
their role in disease, injury, and regeneration provides numerous exciting
challenges for biomechanics research.
Project description:
One of a range of possible projects in which there has been recent or active
research can be pursued within this Ph.D. topic:
 investigating properties of pelvic floor muscles to understand injury risk during
childbirth (Fig. 1a),
 investigating deployment of bioresorbable stents within diseased arteries and
their subsequent resorption (Fig. 1b-top),
 modelling cornea biomechanics to help understand cornea degradation and/or
improve laser eye surgery (Fig. 1b-bottom)
 experimental and/or numerical investigation of response of human airway cells
to chronic coughing in respiratory disease,
 multiphysics modelling to investigate how biological cells interpret mechanical
loads induced by their environment, e.g. within deforming muscle tissue or the
highly loaded regions of cartilage and bone within our joints (Fig. 1d).

FE models of a stent (top) and healthy
(a)
Finite element (FE) model (b)
and
degenerated
cornea subjected to normal
of childbirth
intraocular pressure (bottom)

(d) Passive finite element model
(c) Mechanical testing device to exert radial
of a cell spreading
stretching on flexible cell culture plates to
simulate airway epithelium stretch
experienced during coughing
Fig. 1: Examples of potential activities within suggested research topics.
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Project Keywords

Other opportunities may exist, depending on the candidate’s interests and
whether relevant collaborators exist or can be readily identified.
Aims and Objectives:
Depending on the chosen topic a typical project may attempt to
 characterise mechanical properties of the tissue of interest,
 develop/adapt material models for use in FEA of devices (e.g. stents) and/or
surrounding tissues (e.g. arterial tissue),
 perform testing and/or develop material models for time-dependent behaviour
of biomaterials or tissues (e.g. during device degradation, disease progression,
or healing after injury),
 develop mathematical models of cell population behaviour and integrate them
with either experiments or simulations of cell populations within mechanically
loaded environments,
 develop multiphysics models of individual cells that link biochemistry with the
cell to mechanical loading within the cell’s structural elements
Biomechanics; Mechanobiology; Computational Modelling; Soft Tissue Mechanics;
Multiphysics
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2.3.7 Evaluating the non-market co-benefits of solar energy
Supervisor
Full Time Distance Learning
Project Introduction

Project Description: Detailed
description of the project

Project Keywords

Dr Beatrice Smyth
3 years
Solar energy, through transformation to useful electricity and
displacement of fossil fuels, creates non-market co-benefits,
such as decreased greenhouse gas emissions, improved air
quality and scope for localised economic development.
However, although solar energy is linked with clear
environmental and societal benefits, the issues need to be
quantified and detailed analysis into the relative impacts of
different solar technologies is required.
It is hypothesised that the non-market co-benefits of solar can
be modelled using a new approach that combines life cycle
analysis techniques from energy engineering with health
impact assessment methodologies from the public health
discipline and economic value estimations from the field of
environmental economics. The novelty of the project is based
around two areas: the development of interdisciplinary
methodologies and the creation of a new database of nonmarket co-benefits in the solar sector.
The aims of this project are to fully identify and quantify the
environmental and societal benefits of solar energy, so as to
inform policy-makers of the added potential of the solar
economy. The impacts of solar energy will be investigated
over the whole life cycle from raw material extraction and
manufacturing to final disposal or recycling of the equipment,
so that the benefits during the operational phase can be
weighed against the overall life cycle impacts.
Life cycle analysis, solar energy, societal impact,
environmental impact
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2.3.8. Development of computational framework for the stretch blow
moulding using Material Point Method (MPM)
Supervisor

Dr Zahur Ullah

Full Time Distance
Learning

3 Years

Project Introduction

Stretch blow moulding is a two-stage manufacturing process use for the
production of plastic bottles for the beverage industry. A polyethylene
terephthalate (PET) preform is made, which is then heated above its glass
transition temperature, stretched axially by a stretch rod and blow by highpressure air into a mould to form a bottle as shown in Figure 1.
Conventionally, the stretch blow moulding process has been optimised
using experimental trial and error procedure. Recently, numerical
techniques, e.g. finite element analysis has been used as an alternative to
the experimental procedure. However, due to very large deformation of
the preform during the stretch blow moulding process, finite element
method suffers from mesh distortion leading to inaccurate results and
numerical instabilities. As part of this project, a novel computational
framework based on the Material Point Method (MPM) will be developed
for the simulation and subsequent optimisation of the stretch blow
moulding process. The MPM is a relatively new numerical technique and is
ideal for modelling problems subjected to very large deformation.

Figure 1: stretch blow moulding process
Project Description

This project aims to develop a novel computational framework and
associated numerical software based on the Material Point Method (MPM)
for the simulation of the stretch blow moulding process. The
computational framework and developed numerical software will also be
applicable to similar large deformation problems encounter in metal
forming, biomechanics and geomechanics. As compared to finite element
analysis, the MPM is ideal for modelling problems subjected to very large
deformation. The three important ingredients of the computational
framework will be an appropriate material model, large deformation
mechanics, and contact modelling between the preform and the mould.
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The preform will be discretised with a set of material points (also called as
particles) and a regular background grid. During the simulation, these
material points will carry all the required information including mass,
volume, displacements, strain, stress and state variables. In each solution
step, all the required information from the material points will be passed
on to the background grid to perform the numerical calculation. At the end
of numerical calculation, information from the background grid will be
passed back to the material points and the deformed background grid will
be restored to its original configuration. This cycle will be repeated at each
solution step and will lead to regular background grid without distortion.
This PhD project will be carried out in collaboration with other academics
and researchers from the Advanced Composites Research Group within
the School of Mechanical and Aerospace Engineering at Queen’s University
Belfast and Durham University.
Project Keywords

Stretch blow moulding, Material point Method (MPM), Finite element
analysis,
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3. FACULTY OF MEDICINE,
HEALTH AND LIFE SCIENCES
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3.1 SCHOOL OF BIOLOGICAL
SCIENCES
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3.1.1 Phenotypic and molecular characterization of antimicrobial resistance
(AMR) markers, with a focus on b-lactamase-based mechanisms;
dissemination mechanisms of AMR in bacteria of food-animal origin
Supervisor

Professor Seamus Fanning

Full Time Distance
Learning
Project Introduction

4 years

Project Description:
Detailed description of
the project

Escherichia coli is a genus of bacteria, encountered as an inhabitant of the
human and animal gastrointestinal tract. Surveillance is reporting an
increase in resistance to all major classes of antimicrobial agent used in the
treatment of livestock and companion animals. An important factor
contributing to this increase is the selective pressure imposed by the
use/overuse of these valuable therapeutic compounds.
Use of
antimicrobial compounds in livestock production worldwide is estimated to
be approximately double the amount used in human medicine. It is
impossible to contain bacteria commensal, pathogenic or otherwise, within
the boundary of their original source, whether in the healthcare setting or
a food-animal production system, which means there is a continuous
exchange between bacteria in different niches.
Drug-resistant E. coli are recognized as an important reservoir of antibiotic
resistant determinants, being disseminated to bacteria of human and
veterinary importance. In particular, increasing numbers of reports are
describing ESBL-producing bacteria in animals and foods of animal origin.
The emergence of resistance to critically important classes of antimicrobial
compounds, such as extended spectrum b-lactams (ESBL) is of particular
concern. Bacteria expressing an ESBL-resistance phenotype contain
plasmids, with the corresponding genetic determinants. This phenotype is
associated with a b-lactamase-encoding enzyme of either the TEM; SHV or
the more recently described CTX-M families. ESBLs hydrolyse penicillin’s,
lower-generation cephalosporins in addition to 3rd- and 4th-generation
cephalosporins. These enzymes are inhibited by clavulanic acid, a feature
that is used in their classification.
This research proposal will apply conventional and molecular
microbiological methods developed by at QUB, to characterise antibiotic
resistant E. coli cultured from the three foods of animal origin, in KSA.
Objectives(A) to deliver a comprehensive and accessible literature review of the
current state of knowledge of the incidence and significance of
antibiotic resistant and ESBL-producing E. coli within the human food
chain.
(B) to1. establish the prevalence of antibiotic resistant E. coli (ESBLs) in raw
retail meats in the Kingdom of Saudi Arabia (KSA);
2. establish the genotypic and phenotypic characteristics of
recovered isolates with particular reference to their potential
pathogenic impact on humans;
3. to document the potential risks that these organisms, and the
genes they carry, pose;

54

4. provide a tool set to those, dealing with biological hazards of
importance to human health to enable similar studies to be
undertaken.
The project will deliver(A) a comprehensive literature review as specified in the Tender
Information Document
(B) a series of laboratory-based work activities (WAs) as follows-

Project Keywords

WA-1 relates to Objectives 1 & 2, establishing a bank of presumptive E.
coli isolates from representative samples of retail beef, chicken and pork
meat, and establishing their phenotypic antimicrobial resistance
(AMR)/extended spectrum b-lactamase (ESBL) profiles. Confirmed E. coli
will be phylotyped as commensals or pathogens by PCR analysis for several
pathogenicity genes (UU), and their genetic interrelationships will be
established using whole genome sequencing (WGS).
WA-2 relates to Objective 2, establishing the phenotypic AMR profiles of
isolates using standardised disk diffusion assays for resistance to clinical
important drugs. ESBL expressing isolates will be confirmed by synergy/Etest, using clavulanic acid/cefotaxime. A consolidated heatmap will
establish the characteristics/ecological diversity of isolates, and the
potential risks posed to human health.
WA-3 relates principally to Objective 3, characterizing the ESBL/AmpC
genes carried by E. coli in KSA meat products, with particular reference to
their location (i.e. plasmid borne) and transferability as significant
determinants of the risks posed to consumers. Assessments will include
molecular characterization, plasmid profiling, PCR-based replicon typing
and transfer, along with bioinformatic studies of AMR markers.
WA-4 relates to Objectives 3 & 4, in identifying epidemiological aspects
meat types, sources, production processes etc., and phenotypic/genotypic
factors which may contribute to the emergence, persistence,
dissemination and consumption of AMR/ESBL producing isolates or genes,
and suggesting means by which the exposure of KSA consumers to such
organisms/ genes can be reduced.
Escherichia coli; antimicrobial resistance; b-lactamase; ESBL; plasmids;
whole genome sequencing
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3.1.2 Investigating metabolic impairments underlying Alzheimer’s disease
(AD) and other related dementia
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Brian Green
4 Years
Thus far there has been a failure to find effective treatments for Alzheimer's
disease (AD). Even after decades of AD research, treatment options for
treating dementia remain limited. This PhD project will investigate the
mounting evidence has indicating that AD patients develop central and
peripheral metabolic impairment.
This project will use bioinformatic techniques to search for and interrogate
pre-existing metabolomic datasets obtained for samples from animal models
of AD pathology and from dementia patient cohorts. The aim will be to
pinpoint biochemical pathways which are involved in the development or
progression of AD and to assess each of these as potential treatment targets.
Bioinformatics, Alzheimer’s disease, dementia, metabolism, metabolites,
metabolomics, biochemical pathways.

56

3.1.3 Olive oil: New Analytical Methods for Quality & Authenticity
Supervisor
Full Time Distance Learning:
Project Introduction:

Project Description: Detailed
description of the project.

Project Keywords:

Dr Tassos Koidis
3 Years
From different processing to different regulatory
frameworks, the question for authorities, private companies
and researchers alike is how to ensure its quality and
authenticity at a global level as well as at a local level at Saudi
Arabia.
Olive oils have to comply with different rules and standards
depending on where they are traded. There is a need to
develop new methods to tackle quality control and
authenticity control in all stages.
More specifically, this PhD will develop:
a) a new method to detect blends of extra-virgin olive oils
with soft-deodorized olive oils
b) a metabolomic based method to detect illegal blends of
OOs with other vegetable oils. Several high-end analytical
platforms (fingerprint and standard chromatographic and
spectroscopic) will be used. Sensory analysis will also be
considered.
Olive oil; quality; authenticity; analytical methods; fraud
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3.1.4 Valuing the monetary benefits of protecting the Dead Sea from
further decline
Supervisor
Full Time Distance
Learning:
Project Introduction:

Project Description:
Detailed description of
the project.

Project Keywords:

Professor Alberto Longo
3 Years
The Dead Sea has suffered from decline in its water for several decades. Several
projects have been suggested to stop the decline of the Dead Sea. The cost of
these projects need to be compared with the benefits that societies would
receive. Given that the Dead Sea is a unique good, rich in history, culture and
biodiversity features, the international community has expressed an interest in
protecting it. This project will assess the monetary benefits of protecting the
Dead Sea from further decline to provide guidance to the international
community, donor countries and international organizations like the World
Bank on the level of support that should be given to defend the Dead Sea.
This project will analyse data from a Contingent Valuation study aimed at
assessing the non-use value of protecting the Dead Sea from further decline
from data collected in Canada, Egypt, France, The Netherlands, Russia, Turkey,
United Kingdom, USA, Israel, Jordan, Italy, Spain, Belgium, Sweden, Morocco,
Greece, Tunisia and Germany. Contingent Valuation is a method of estimating
the value that a person places on a good that is not traded in any market
(Mitchell and Carson, 1989). The approach asks people to directly report their
willingness to pay (WTP) to obtain a specified good, or willingness to accept
(WTA) to give up a good, rather than inferring them from observed behaviours
in regular market places.
Because it creates a hypothetical marketplace in which no actual transactions
are made, contingent valuation has been successfully used for commodities
that are not exchanged in regular markets (for example improvements in water
or air quality, national parks, reductions in the risk of death, days of illness
avoided or days spent hunting or fishing), or when it is difficult to observe
market transactions under the desired conditions. Contingent valuation (CV)
remains the only technique capable of placing a value on commodities that
have a large passive-use component of value.
The project will use econometric models to estimate the value that people
place on protecting the Dead Sea from further decline and provide guidance to
the international community on the level of funding that should be invested to
protect this unique environmental good, so rich in culture, history and
environmental features.
The PhD student will use advanced econometric models for the analysis of a
large dataset (>9,000 observations) to study the value of protecting the Dead
Sea.
Applied econometrics, environmental economics, non-market valuation,
contingent valuation
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3.1.5 Predicting schistosomiasis risk using eco-environmental models
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Professor Eric Morgan
3 Years
Schistosomiasis is a serious disease whose global distribution is changing. In
some areas (e.g. Saudi Arabia), periodic introduction is followed by ad hoc
eradication, while in others (e.g. parts of Africa), mass drug administration
is suppressing parasite populations, but focal transmission hotspots remain.
This project will exploit the increasing availability of remotely sensed
environmental data and new parasite surveillance methods to develop
models that identify areas at higher risk of emergence and persistence, in
order to focus resources to maximal effect. The work will be mostly deskbased, developing skills in spatial epidemiology and modelling of climate
change impacts.
Control and eradication of schistosomiasis must take account of the
complex life cycle of the parasite and the multiple environmental and
ecological influences on transmission potential. Models that apply
knowledge of these factors to predict areas more suited to supporting
transmission can be used to focus surveillance and control efforts. At the
same time, advances in detection methods, including of environmental DNA
(eDNA) in water bodies, are now able to supply occurrence data at a scale
suitable for calibration and validation of such models. By combining snail
distribution and abundance data with human density, movement and
infection data, and environmental layers, a highly integrated predictive
epidemiological approach is now within reach. The project will apply these
methods to map invasion hazard for Schistosoma haematobium in the
Arabian peninsula, and explore optimal approaches to its prevention and
early detection. Outcomes will include a novel framework for micro-scale
management of schistosomiasis risk that can be applied to other marginal
regions in danger of range expansion under climate change. The approach
will further be adapted to predict areas in Africa in which eradication by
mass drug administration is becoming limited by persistent hotspots of
transmission. Existing published data on parasite occurrence could be
supplemented by targeted surveys using novel eDNA methods developed
by the supervisory team. Students will gain training and education in
cutting-edge epidemiological methods that combine predictive computer
modelling and advanced molecular diagnostics to address changing
infection patterns under climate change.
Schistosoma, bilharzia, snail, trematode, eDNA, epidemiology, climate
change, prediction, disease eradication, neglected tropical diseases
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3.1.6 Evaluation of natural plant-based botanicals as alternative to
therapeutic antibiotics
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Chen Situ
3 Years
It has become widely recognised that antimicrobial resistance (AMR) is one
of the biggest health threats that mankind faces, encompassing huge health
and economic burdens on governments and societies in every region of the
globe. Widespread and extensive use of antibiotics in human and veterinary
medicine as well as agricultural livestock has been linked to the emergence
and spread of AMR. Such practice encourages potential pathogenic
microorganisms to evolve and become resistant to many of the currently
therapeutic antibiotics. In addition, AMR can be transmitted horizontally
and vertically between animal species, and from animals to humans and the
environment. Reducing the unnecessary use of antibiotics and promoting
the development of alternatives are among the key recommendations for
immediate action by governments worldwide.
The purpose of the PhD project is to evaluate the antimicrobial property of
various indigenous medicinal plants and traditional herbal medicines for
their potential application in treatment and/or prevention of infectious
diseases in humans and/or animals, as well as providing a safe alternative
to antibiotics in agricultural food animals. Evidence-based scientific
knowledge will be obtained through in vitro and in vivo experimentations
with analytical evaluation of efficacy on several health and growth
parameters. Research analysis techniques to be trained in include
conventional and advanced laboratory and analytical techniques across
different disciplines of life sciences from microbiology to biochemistry,
immunology, molecular biology, phytochemistry, analytical chemistry and
biotechnology.
AMR, antibiotic, infectious disease, phytochemistry, botanicals, phytobiotic,
herbal medicine, biotechnology
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3.1.7 Evaluation of food fraud risks in the middle east
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Professor Saskia van Ruth
3 Years
Food fraud is common, global issue. Offenders sell illicit products to enrich
themselves. Consequently, consumers do not get what they are paying for
and may eat something they do not want to eat or worse, pay with their health
or even with their lives. This project aims at understanding what drives these
people, what do they see as opportunities, and how fraud risks can be
mitigated in the middle east.
This project deals with the unravelling of the extent of food fraud threats in
the middle east and their underlying factors. The aim is to elucidate food
product traits as well as company and sector characteristics that increase the
risk of food fraud. After mapping of a variety of supply chains in the middle
east, the fraud vulnerability of these chains will be assessed with the SSAFE
food fraud vulnerability assessment tool, which is based on the well-known
criminological Routine Activities Theory. The data will lead to understanding
of the most important factors contributing to food fraud risks and information
on the most vulnerable chains and nodes in chains in the middle east. This
knowledge allows development of a set of mitigation measures tailored to the
needs of businesses and authorities.
Control measures, Criminals, Food fraud, Supply chains
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3.2 MEDICINE, DENTISTRY
AND BIOMEDICAL SCIENCES
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3.2.1 Developing an injury surveillance system in the different disciplines of
cycling in order to design and implement injury prevention
programmes
Supervisor
Full Time Distance
Learning
Project Introduction

Dr Neil Heron
3 Years
Aim – the primary aim is to establish a prospective injury surveillance system
in collaboration with the National Saudi Arabian cycling teams. Our
secondary aim is to analyse the injury data that the surveillance system will
generate in order to design and implement injury prevention programmes and
monitor and evaluate their effectiveness.
Please note – the partners in Jeddah would be expected to facilitate the
contacts with the National Cycling Teams of Saudi Arabia.
Background

Cycling is widely regarded as a form of physical activity with a
range of health benefits. As well as providing an effective
source of aerobic exercise, it has been demonstrated that
cycling can improve cognitive function and well-being in adults
(1)(2) as well as being relatively cheap to participate in. For this
reason, participation in road cycling continues to grow and UK
traffic counts suggest that the number of miles cycled in 2017
surpasses
that
in
1997
by
29%,
(https://www.gov.uk/government/collections/road-trafficstatistics) as well as organised recreational bicycle tours
continuing to increase in number (3).
Whilst the popularity of cycling continues to grow, maintaining
participation in a sport can be affected by injuries sustained
whilst participating in road cycling. Several studies have
examined the most common types of injuries experienced by
amateur cyclists (4)(5) but these studies are heterogenous and
of poor methodological quality. No previous authors have
undertaken a prospective injury surveillance programme within
road cycling. Acute injuries reported to occur in road cycling are
abrasions, lacerations, contusions, fractures and dislocations,
and sprains. Similarly, common overuse injuries include chronic
knee pain due to patellofemoral knee syndrome (PFP) and
chronic groin/buttock pain (5)(6). If a prospective injury
surveillance programme is undertaken of road cycling injuries
and illnesses, then optimal treatment as well as preventative
measures can be proposed, helping to maintain people’s
participation in road cycling.
Injuries sustained during cycling also prevent progression and
success at an elite level. Studies focusing specifically on the
injuries in professional cyclists have reported a high incidence
of traumatic injuries such as fractures and overuse injuries
affecting the knee and lower back (7)(8). Elite athletes are
particularly susceptible to injury due to high speeds, minimal
protective equipment and adverse weather conditions (9).
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Indeed, it has been reported that 16% of cyclists withdraw from
the Tour de France annually due to injury (10).
Despite the reported risks of injury during road cycling, studies
reporting the incidence and prevalence of these injuries are
limited (11) and no previous authors have undertaken a
prospective injury and illness surveillance programme in road
cycling. Knowledge of the incidence and prevalence of the most
common injuries that occur during road cycling would facilitate
implementation of preventative measures that reduce injury
occurrence and thus increase participation and facilitate better
performance by the road cyclists.
Project Description:
Detailed description of
the project

Methods – the 3-year PhD project will start by establishing the variables
which can be monitored in National-level cyclists of all disciplines, e.g. road,
BMX, mountain bike, competing for the National Saudi Arabian teams.
Examples of the variables that will be used include hours cycling per week
(in training and competition phases), hours spent undertaking other sporting
activities each week (e.g. gym-based activities), details about injuries and
how they occurred and the ‘cost’ of an injury (eg time loss). The prospective
injury surveillance system will be tested and refined during the piloting phase
of the PhD project. Next, the injury surveillance system will be implemented
and set up to monitor the elite cycling squads including following the riders
for a full 2 seasons. A review and analysis of the injury surveillance data will
be undertaken by the PhD student with the guidance of the supervisory team
at the specific intervals of 6, 12 and (time permitting) 24 months. The results
of the analysis will be used to identify common injuries in the different
disciplines of cycling and combined with sports medicine theories and
relevant research evidence, draft injury prevention programmes will be
designed. The programmes will be refined in focus group discussions with
riders, coaches and support staff. This iterative approach to injury prevention
programmes may include video analysis of common injuries within a multidisciplinary team, including medicine, sport scientists, physiotherapy, and
biomechanics. Following implementation of the injury prevention
programmes, time permitting, we will continue injury surveillance monitoring
and, therefore, be able to assess the extent to which these interventions
reduce injuries within road cycling.
Proposed publications and time-lines for the project:
- Establish a prospective injury surveillance programme in
collaboration with the National cycling team squads and continue to
monitor this for 2 years. This data will lead to at least 2 publications
at the end of year 1 and 2 of monitoring. Month 3 to 27.
- Qualitative work with riders, coaches and support staff involved in
the different cycling disciplines around potential injury prevention
programmes that could be introduced into cycling and publication of
results.
- Development and implementation of injury prevention programmes
within the different disciplines of cycling and then reviewing the injury
surveillance data to see if this has produced an injury reduction.
Potential publications include the development of injury prevention
programmes as well as assessment of their performance in affecting
injuries.
This proposed PhD work will involve partnership work with National Saudia
Arabian cycling squads and the Jeddah partners would therefore be
expected to facilitate this relationship with the National cycling squads.
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Project Keywords

Injury surveillance, Cycling, Physical activity promotion, Medicine, Injury
prevention
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3.2.2 Targeting chromatin (in) accessibility by epigenetic modifiers during
carcinogenesis
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Adone Tielenius Kruythoff-Mohd Sarip
3 Years
Chromatin can be regulated by modifications of DNA or histones, and
protein complexes that remodel its architecture. These mechanisms
function individually and together to modulate genome-wide changes and
gene expression, thereby regulating cell-differentiation, -division as well as
tissue and organism development. Disturbances in chromatin regulation can
have extremely unfavourable effects. Exome- and genome-wide studies
have identified mutations in genes involved in chromatin organization and
regulation in over 50% of cancers.
(In)accessible chromatin organization across the (epi)genome echoes a
crosstalk of interactions where enhancers, promoters and chromatinbinding factors cooperatively regulate gene expression. Deviant DNAmethylation and histone-modifications are hallmarks of cancers, and
inhibitors of DNA-methyltransferases, histone-deacetylases and methyltransferases are used in cancer therapeutics. Yet little is known
about the molecular basis and regulatory mechanisms underlying
alterations in the activities of nucleosome remodelers and their roles in
cancers. This study will investigate the role of Deleted in Oral Cancer 1
(DOC1) within the Nucleosome remodeling and histone deacetylase (NuRD)
complex in initiating (in)accessibility remodelling and address the elusive
link between chromatin remodelers and cancer, thus potentially discovering
novel therapeutic approaches and druggable targets. Our goal is to
illuminate how chromatin (in)accessibility delineates an inventory of
regulatory regions within the (epi)genome and how these epigenetic
features are dynamically regulated to control gene expression.
Chromatin, epigenetics, cancer
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3.2.3 Data mining of single cell genomics datasets for biomarker discovery
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Dr Vijay Tiwari
3 Years
Single-cell analysis heralds a new era that allows "omics" analysis, notably
genomics, transcriptomics, epigenomics and proteomics at the single-cell
level. It's truly a revolution, as Science magazine defined it as a technology
of the year in 2018, enabling biologists to make unprecedented discoveries
on cell function and mechanisms. For example, it enables the identification
of the minor subpopulations that may play a critical role in a biological
process of a population of cells, which conventionally are regarded as
homogeneous. Furthermore, single cell analysis provides an ultra-sensitive
tool to clarify specific molecular mechanisms and pathways and reveal the
nature of cell heterogeneity. Importantly further, as these assays require
very few cells- it also facilitates the clinical investigation in cases where
minimal patient material is available for analysis. Single-cell sequencing
(scRNA-seq) is frequently applied in studies that include multiple
individuals, conditions or tissues to identify recurring cell subpopulations
in such heterogeneous collections. It is a fast expanding and powerful
technology with greater potential. Given the explosion in application of
this assay, a large number of scRNA-seq datasets are being made available.
Since these large scRNA-seq data sets are extremely information-rich and
often contain much more information than the researchers who
generated the data may have anticipated. This has motivated us to use
these enormous data volume of existing scRNA-seq datasets for data
mining to identify new biomarkers which will then be further validated in
follow-up studies
In recent times, gene expression pattern analyses have provided ways to
improve the diagnostic measures and risk stratification for many diseases.
Precise methods to determine the number and phenotype of cells in
disease lesions using small population of cells is of huge importance for
the prognosis, diagnosis and discovering the signalling pathways of
interest to be targeted by specific therapeutics, in several diseases,
including neurological disorders, infections, inflammatory bowel disease,
cancers and autoimmune diseases such as rheumatoid arthritis. The
development of single-cell RNA sequencing (scRNA-seq) has enabled
mapping the entire transcriptome of thousands of individual cells. These
data can be analysed to discover the individual cell types, cell signatures
and cell origins in time and space. The goal of this project is to use existing
single-cell gene expression and other such datasets from various diseases
in the literature (and growing) and analyse them in different ways using
state of the art computational biology tools to identify new biomarkers
which will then be further validated in follow-up studies. These diseasespecific rare cell populations or cell-identity biomarkers are a new type of
biomarkers, which are non-conventional in the way that they represent a
molecular signature of a disease-associated cell type, enabling the
development of ultrasensitive diagnostic assays and opening avenues for
clinical application in precision medicine.
Aim1: Shortlisting of single-cell datasets of normal and diseased tissue
from various repositories.
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Aim2: Identifications of cell populations and underlying gene expression
signatures unique to normal versus diseased tissues.
Plan of Investigation:
Gene expression-profiling analysis can explain the mechanism of disease
development by identifying key pathways and constructing networks and
sub-networks of co-expressing proteins. scRNA-seq can generate a very
high-dimensional dataset, both in terms of the number of cells and genes
that can be assayed, compared to other methods with single-cell
resolutions. Gene expression data are exponentially accumulating; thus,
the functional annotation of such sequence data from metadata is
urgently required. Here we will perform data mining of existing single cell
datasets for selected diseases and analyse using existing methodologies to
identify new biomarkers unique to the disease state. Provided time
permit, a selected set of these biomarkers will be validated in partnership
with relevant clinicians.
Aim1: Shortlisting of single-cell datasets of normal and diseased tissue
from various repositories
First step will be to identify and acquire the single cell datasets from the
repositories such as NCBI Gene Expression Omnibus (GEO), Human cell
Atlas, etc. Then, the datasets will be pre-processed and a reference
database will be created from various normal tissues which will be used to
compare with the diseased tissues in Aim 2. We will particularly pay
attention to diseases that are in urgent need of biomarkers and for which
good quality datasets are available as defined by various parameters
including sufficient number of biological replicates, good sequencing
depth, and high mappability. The read mapping and quantification of the
raw reads will be performed on a transcript level. Gene indexing will be
done by the Salmon package. Cell debarcoding, deduplication, read
mapping, and estimation of transcript-level expression by pseudoalignment using the Salmon alevin software. Towards the quality control,
the key functionalities include the quality assessment of the raw data files
(FASTQ) and quality checks on the obtained count data.
For Quality control (QC) of the raw reads, the software MultiQC is used.
QC of the quantification step will be done by the package AlevinQC. The
Seurat and scater packages are used to perform quality control and
visualization of the data on the sample-, cell- and gene-level. Included is
the detection and removal of outlier cells based on transcript and gene
metrics, detection of possible doublet cells and batch effects.
Data normalization will be performed by library size normalization and
removal of heterogeneity associated with technical confounders by
generalized linear regression. Samples that suffer heavy expression
changes due to treatment or technical effects will be aligned by canonical
correlation analysis and the identification of mutual nearest neighboring
cells.
Aim 2: Identifications of cell populations and underlying gene expression
signatures unique to normal versus diseased tissues
Dimension reduction, clustering, and testing for cell type-specific
population markers were done by Seurat11 and by manually identifying
genes of interest. Dimension reduction includes linear and non-linear
methods. Nearest-neighbor graph clustering is used for the detection of
subpopulations, and marker genes are inferred by a Wilcox-test.
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Project Keywords:

edgeR14 and Seurat are used to test the cell populations for differentially
expressed genes between the experimental conditions on the cell
population level. The raw counts are used for differential expression
testing between conditions, with the technical covariates included in the
model (e.g., batch effects, cellular detection rate). Possible cellular
pathways impacted by treatment conditions are investigated by Gene
Ontology (GO) analysis on the DE genes.
Following these analyses, highly connected genes will be identified15 and
integrated with protein-protein interaction networks (PPIN) from different
sources. Overlapping disease associated modules from PPIN analysis will
be selected; Gene Ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG)16 analyses will be performed to discover the enriched
functionally associated gene groups and define pathways in disease,
respectively17. Each dataset of disease relevant mutated proteins will be
mapped to the disease associated PPINs to study the effect of mutations
on protein interactions using various structural approaches. The
combination of different technologies and statistical analysis will provide
novel and more effective methods to identify new disease biomarkers.
These newly identified cell-identity biomarkers will be further validated in
follow-up studies.
Single cell genomics, Bioinformatics, Cell identity, Human diseases,
Biomarkers, Precision Medicine
For more details, please refer to www.tiwarilab.com
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3.3.1 Design and Simulation Studies of 3D Printed Systems
Supervisor
Project Introduction

Project Description

Dr Dimitrios Lamprou
3D printing permits the fabrication of high degrees of complexity with
great reproducibility, in a fast and cost-effective fashion. 3DP has been
used as a rapid and cost-effective technique in wide range of fields, and
the term involves many 3D printing processes, which use different
types of printing technologies, hundreds of materials, various
resolutions and speeds. Computational studies using FEM and CAD are
needed to carry out and simplified models to be generated in order to
have better printed systems.
3D Printing (3DP) or Additive Manufacturing (AM) is a family of
technologies that implement layer-by-layer processes to fabricate
physical prototypes, based on a Computer Aided Design (CAD) model
of the design. 3DP permits the fabrication of high degrees of complexity
with great reproducibility, in a fast and cost-effective fashion. 3DP
technology offers a new paradigm for the direct manufacture of
individual dosage forms, and has the potential to allow variations in
their size and geometry varied to control dose and release behaviour.
3DP thus offers the perfect innovative manufacturing route to address
this critical capability gap hindering the widespread exploitation of
personalised medical devices (e.g. catheters) and drug delivery systems
(e.g. microneedles). It is important to utilise parametric CAD modelling,
finite element methods (FEM) and computational fluid dynamics (CFD)
to investigate the full design space and to ensure the optimum design
is printed.
During the 3 years, different systems for drug delivery and medical
devices applications will be designed using leading existing engineering
CAD software (e.g. SolidWorks) by creating a parametric design for a
range of different designs and varying the associated shape, thickness,
and size parameters. Moreover, FEM (e.g. Abacus) and CFD simulations
will be used to investigate the behaviour of the designed systems under
different physiological parameters and the haemodynamic
performance of the newly designs. While CAD systems such as
SolidWorks lead the field in terms of CAD technology of today. It is
recognised that the techniques they use to represent geometry are not
well suited to 3D printing, therefore news designs will need to be
investigated.
During the visits in QUB, the student will have the opportunity to test
these designs using the state-of-the-art 3D printers in the school (over
10).
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3.3.2 Stakeholder opinions on peptide hydrogels as long acting injectables
to improve patient adherence to medicines
Supervisor
Full Time Distance
Learning
Project Introduction

Project Description:
Detailed description of
the project

Project Keywords

Dr Garry Laverty
3 Years
The objective of this project is to engage with relevant groups of
stakeholders (patients, their carers, charities, medicine regulators and
healthcare professionals) to assess the acceptability of a novel long-acting
injectable drug delivery platform.
Our research group (Biofunctional Nanomaterials Group, Queen’s
University Belfast) has developed a drug delivery platform composed of
tissue-like peptides that has high potential to be adopted as a novel implant
for the sustained delivery of drugs for conditions where patients have
difficulty adhering to their medicines (e.g. HIV/AIDs, Alzheimer’s,
tuberculosis, depression, schizophrenia, malaria). This project aims to
assess the acceptability of our peptide hydrogel approach to long-acting
injectable administration of drugs in key stakeholders, for example patients,
their carers, charities, medicine regulators and healthcare professionals.
This will improve our ability to translate this technology for the benefit of
patients and society worldwide.
Patient engagement, peptide, drug delivery, hydrogel, HIV/AIDs
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4. CONTACT INFORMATION

4.1 Postgraduate Research Solutions Centre (PGRSC)
The Postgraduate Research Solutions Centre is responsible for the administration of the
University of Jeddah initiative and any questions you have may be directed to Mrs Lynne
Spence at the Centre.

Location
The Graduate School
Lynn Building
Main Site

PGRSC Contact Details

Mrs Lynne Spence (Project Manager)
Email: l.spence@qub.ac.uk
Email: pgrsc@qub.ac.uk
Tel: +44 (0)28 9097 3356

73

