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1. FOREWORD

Research Director
Prof. John Anthony (Tony) Byrne

In presenting the Annual Report for Engineering for the academic year 2024-25, it is encouraging
to report yet another extremely successful year for our research activities. Engineering Research
involves a multi-disciplinary group of over 150 researchers. Our work is broadly conducted in 2
overarching themes relating to the Healthcare Technologies and Advanced Future Materials and
Manufacturing (AFM2). Within these themes, and cross-cutting between themes, we have clusters
of research in healthcare sensor systems, biomaterials and tissue engineering, environmental
engineering, composites, advanced manufacturing, plasmas, and nanotechnology. We have a
growing cluster in communications engineering. We aim to sustain our excellent performance in
REF21 in which Engineering research at Ulster has continued to grow both in terms of scale and
quality. We more than doubled the number of our staff submitted to REF since 2014 and our
percentage of research deemed to be world-leading has more than tripled. Conducting impactful
research, in line with the Sustainable Development Goals, has always been key to our strategy and
we were recognised amongst the top tier of Universities delivering exclusively 3* and 4* research
impact in engineering. We have strived to create an environment that supports all our researchers
in their ambition to realise the highest quality research and are delighted to also have the entirety
of our research environment recognised as 3*/4*. The school has a strong EDI ethos as evidenced
by our Silver Athena Swan Award.

This was another successful year for Engineering Research contributing to research income of
£19.5 million, 6 PhD Researcher graduations, and the publication of 97 journal articles in the
reporting period. Of particular note is the recent award of a prestigious UK Research and Innovation
(UKRI) Future Leaders Fellowship and a UKRI STFC grant to Dr Amir Farokh Payam. Also of note
are further funding from MRC to Professor James Davis, two major PEACEPLUS grants (led by
Professor James McLaughlin and Dr Adrian Boyd), a Place Based Impact accelerator funded by
EPSRC and the Future Medicines Institute funded by Innovate UK, both led by Professor James
McLaughlin.

Engineering research at Ulster aligns with two major funding developments for research within
Engineering funded under the Belfast Region City Deals:

The £43M Centre for Digital Healthcare Technology (CDHT) led by Ulster will provide a world-class
space for academia, industry, and clinicians to come together to innovate and boost the productivity
of the Life and Health Sciences sector, as well as medical device and related sector activity in
Northern Ireland. It will bring together internationally leading Computing-SERG (Al to 10T),
Engineering-NIBEC (Digital Health Technology to diagnostic devices) and Biotechnology strengths
(Molecular Diagnostics) from three Ulster schools leading to multidisciplinary research focused on
many of the world’s key challenges including rising healthcare costs and healthy ageing. Demolition



of the old Northland House is nearing completion with building of the new CDHT to begin soon. A
landmark collaborative agreement between Ulster and the Belfast Health and Social Care Trust is
in place to establish a Clinical Living Lab.

The £96M Advanced Manufacturing Innovation Centre
(AMIC) is aimed at securing Northern Ireland’s
manufacturing future and will be a springboard for “We have strived to create
manufacturing innovation in Northern Ireland. AMIC will an environment that
operate at the interface between academia and industry, supports all our

by creating new opportunities for innovative
manufacturing in the Belfast City Region. The
involvement of both Queen’s University Belfast and
Ulster University will ensure that real-world industrial
challenges based on market need are solved through
cutting-edge research. AMIC builds on 50 years of
sustained innovation and industry support through the Northern Ireland Technology Centre (NITC),
the Polymers Processing Research Centre (PPRC) and the more recent university-industry
partnership, NI Advanced Composites and Engineering (NIACE), and will consolidate and enhance
these existing facilities.

researchers in their
ambition to realise the
highest quality research”

Also of note was the recruitment of a further cohort of PhD researchers into the Centre for Doctoral
Training in Digital Health Technologies. This is a collaboration between Ulster University &
University College London with £11.7M funding from UKRI. Recruiting 75 researchers, the PhD
programme will advance digital health technologies such as virtual hospital wards and hospital-at-
home programmes that enable earlier diagnosis and personalised treatment strategies, alleviating
pressure on the healthcare system.

We continue to enhance our research environment. Professor James McLaughlin was elected as
a Fellow of the Royal Academy of Engineering and Professor Pilar Fernandez-lbanez was
appointed to the REF2029 Engineering Panel. We host the Engineering Seminar Series with
lectures from visiting researchers, academic staff, research staff and PhD researchers. We have
hosted visiting researchers from countries including China, India, Korea, Taiwan, and Brazil. We
also actively engage in outreach and participate annually in the Northern Ireland Science Festival
with Engineering Futures showcasing our research to primary school pupils and a number of other
events.

Further details of our research, facilities, staff profiles and research expertise can be found at
Engineering Research or by contacting Charly Mifsud (Academic Excellence Executive Assistant)
at: Email: c.mifsud@uister.ac.uk; Tel: +44 28 9536 7635.
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2. RESEARCH STUDENTS

NAME

PROJECT TITLE

Abdolalian, Saba

Photo-electro-bio-catalytic systems for wastewater treatment and
resource recovery

Akram, Mahammad
Shakeel

Cardio-Al-ReAccel: Reconfigurable Accelerators for Artificial
Intelligence in Cardiology

Arshad, Waqas

Mapping and Analysis of Solid-Liquid Interfaces using 3D
Scanning Force Microscopy

Bradley, Zoe

Enabling low-cost multiplexing for rapid point of care diagnosis of
sepsis

Cairns, Zach

Strategies and methods for building sustainable medical devices
by reduction of energy in hardware, software and offloaded
processing

Chestnutt, Lisa

PhD Research Project

Clinton, Charlene

Meeting future global engineering challenges: Investigating how
engineering skills and values can enable effective engagement
with global responsibility and the UN Sustainable Development
Goals

Daha, Muhammad Yunis

Edge Intelligence for 5G Networks and Beyond

Doggart, Peter

Artificial Intelligence Enhanced Electrocardiography in Emergency
Departments

Gilpin, Victoria

Design of wearable electrochemical sensor systems for
monitoring the well-being of ostomy patients

Hasson, Frances

3D printed Polymer/ Bioceramic Composites for Medical Devices

Henderson, Isla

PhD Research Project

Islam, Kd M Raziul

Microwave Metasurfaces for Polarisation Conversion and
Absorption Applications

Jacob, Jenson

A study into how evidence based digital health technologies and
usage of health data can transform pathways and outcomes




Kashyap, Apoorva

Measuring DNA damage created by a gaseous flux of hydroxyl
radicals and plasma-activated microdroplets delivered from a
remote plasma operating at atmospheric pressure

Keegan, Elaine

How digital health can tackle challenges faced by the healthcare
system and how advancing monitoring technologies can be the
future of healthcare

Khalid, Hafiz Usman

Prevention of biofouling of polymer composites for application in
the marine environment

Khalid, Hifza

Prevention of biofouling of polymer composites for application in
the marine environment

LOQEUTRYETELEL

Novel metal-organic frameworks and their functional derivatives
for affordable clean energy generation

Kielt, Sean

High Precision Printing of Biomimetic Structures for Tissue
Regeneration

King, Phoebe

Resorbable Biomaterials for Next-Generation Orthopaedics

Kinneen, Rose

Functionalised 3D printed open cell structures for tissue scaffold
applications

Kirch, Brian

Implementing Mechatronic Control and Analysis of Carbon Fibre
Weaving

Lawson, James

Strengthening of 3D-printed parts using Advanced Manufacturing
techniques

Lionadi, Indrianita

Visualization, characterization and treatment of cancer cells using
nanoparticles

McArthur, Chloe

Development of Multifunctional Composite Coatings for
Magnesium-based Resorbable Implants

McCallion, Arian

Resorbable Biomaterials for Next-Generation Orthopaedics

McCartney, Ben

An investigation into paediatric out of hospital cardiac arrest and
resuscitation; role and optimisation of PADs

McCausland, Christopher

Automatic detection of sleep arousals using deep learning and a
visual representation of time-frequency analysis of EEG signals

McCollum, Aaron

Transformative Applications of Quantum Machine Learning in
Digital Healthcare




McCrickard, Conor

Dimensional stability of 3D printed medical devices

McGreeghan, Aine

Understanding the influences on the self-efficacy of female
engineering students in Northern Ireland.

Mcllhatton, Ellamay

Coatings for Resorbable Magnesium Orthopaedic Implants

McMath, Regan

Microneedle Array Patch for the continuous monitoring of
diabetes in interstitial biofluid

McMullan, Reshma

Studying the 3D printing on PEKK with respect to different grades
and suppliers

Montgomery, Callum

Advancing composite preforming technologies for complex loaded
maritime structures

Muldoon, Kirsty

High Precision 3D Printing for Novel Biomedical Applications

Mulhern, Brianna

Uncovering the biomechanical mechanisms of concussion in
professional rugby league

Advanced techniques for detection and removal of biofilm in

Nasr, Sara marine vessels using electric sensors

Novel multilayer porous structures with controllable nanoscale
New, Sarah interactions for biomedical applications

Development of an autonomous tufting machine for carbon
O'Boyle, Adam laminate reinforcement

O'Donnell, Eimear

3D printing for manufacturing medical devices

Pestano, Zamir

Air-Dis Development of novel air disinfection systems

Power, Abigail

Additive Manufacturing using Advanced Robotics and Arc Metal
Welding

Rooney, Karyn

Analysis of Materials, Processes and Design of Continuous
Multilayer Composite Pipe

Rose, Cara

Enhanced Obstacle Avoidance System for Parcelcopters in
Dynamic Environments

Sokol-Randell, Darek

Understanding the risks, mechanism and severity of football
heading through biomechanical modelling




Development of advanced preforming technologies for use in
Spence, Cody complex marine structures

The Biomechanical Mechanisms of Mild Traumatic Brain Injuries
Woodward, James in Women’s Rugby Union

Developing a hybrid model and supervised learning approach for
Wucherer, Stefanie automated handling tasks using tactile feedback




Fairooz, Towfeeq

Enhancing Lateral Flow Assay Analysis Through the Integration of
Artificial Intelligence and Image Processing

Scott, Cameron

Laser-Induced Graphene: Novel Approaches for Sensing and Drug
Delivery Applications

Gallagher, Courtney
Margaret

Morphology Characterisation of Additive Manufacturing Powder
Through Automated Image Analysis Algorithms

Khalil, Sameh

Novel Nanostructures for High Efficiency Solar Energy Harvesting

McLarnon, Liam

Development of Fibrous Ophthalmic Biomaterial Scaffolds for Wound
Healing and Ophthalmic Tissue Engineering

Stinson, Harley

Wire Arc Additive Manufacturing of Thin-Walled Stiffening Structures




3. RESEARCH OUTPUTS

This section reports those outputs published and/or delivered over the period of this
report and classified as either: journal articles, books/chapters in books, research reports,
published conference papers, or live conference contributions. https://pure.ulster.ac.uk/.

3.1. JOURNAL ARTICLES

Abbasi, MR, Ghannad, M & Nasrekani,
FM 2025, 'Analytical solution for buckling
analysis of FGM axisymmetric cylindrical
shell under axial load using shear
deformation theory and perturbation
technique', Iranian Journal of Mechanical
Engineering Transactions of the ISME.
https://doi.org/10.30506/jmee.2025.2058
190.1373

Adhami, M, Dastidar, AG, Anjani, QK,
Detamornrat, U, Tarrés, Q, Delgado-
Aguilar, M, Acheson, JG, Manda, K,
Clarke, SA & Moreno-Castellanos, N et
al. 2025, '3D-printing of
dipyridamole/thermoplastic polyurethane
materials for bone regeneration', Drug
Delivery and Translational Research, vol.
15, no. 7, pp. 2467-2482.
https://doi.org/10.1007/s13346-024-
01744-1

Ahmad, T, Hadi, MU, Vassiliou, V,
Dimitriou, L, Anwar, A & Tran, TA
2025, 'Real-Time Anomaly Detection in
Smart Vehicle-To-UAV Networks for
Disaster Management', Transactions on
Emerging Telecommunications
Technologies, vol. 36, no. 5, e70162, pp.
1-14. https://doi.org/10.1002/ett.70162

Ahmad, T, Hadi, MU, Vassiliou, V,
Nigar, N, Jhaveri, RH, Abaker, M &
Gadekallu, TR 2025, 'Post-Quantum
Weighted Anonymous Authentication for
Hybrid VANET MAC Protocol', IEEE
Transactions on Intelligent
Transportation Systems, pp. 1-13.
https://doi.org/10.1109/TITS.2025.35820
80

Ai, Q, Bonagiri, LKS, Farokh Payam,
A, Aluru, NR & Zhang, Y 2025, 'Toward
Quantitative Interpretation of 3D Atomic
Force Microscopy at Solid—Liquid
Interfaces', The Journal of Physical
Chemistry C, vol. 129, no. 11, pp. 5273-
5286.
https://doi.org/10.1021/acs.jpcc.5c00088

Akram, MS, Varma, BS, Javed, A,
Harkin, J & Finlay, D 2025 'Toward
TinyDPFL Systems for Real-Time
Cardiac Healthcare: Trends, Challenges,
and System-Level Perspectives on Al
Algorithms, Hardware, and Edge
Intelligence' TechRxiv.
https://doi.org/10.36227/techrxiv.174962
004.42977112/v1
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Albayrak, ZE, Kurnaz, C, Karadag, T &
Cheema, AA 2024, 'Comprehensive
Analysis of Magnetic Flux Density and
RF-EMF Exposure in Electric Buses: A
Case Study from Samsun, Turkey',
Sensors, vol. 24, no. 17, 5634, pp. 1-24.
https://doi.org/10.3390/s24175634

Allan, D, Tooby, J, Starling, L, Tucker,
R, Falvey, E, Salmon, D, Brown, J,
Hudson, S, Stokes, K & Jones, B et al.
2025, 'Head Kinematics Associated with
Off-Field Head Injury Assessment (HIA1)
Events in a Season of English Elite-Level
Club Men’s and Women'’s Rugby Union
Matches', Sports Medicine, vol. 55, no. 5,
e005078, pp. 1317-1327.
https://doi.org/10.1007/s40279-024-
02146-6

Al-Nahhal, M, Al-Nahhal, |, Dobre, OA
& Soman, SKO 2025, 'A Neural
Network-Based Feature Learning and
Processing to Estimate Signal-to-Noise
Ratio in Coherent Optical Fiber Systems',
IEEE Photonics journal, vol. 17, no. 3,
pp. 1-13.
https://doi.org/10.1109/jphot.2025.35585
16

Al-Nahhal, M, Al-Nahhal, I, Soman,
SKO & Dobre, OA 2025, 'Enhanced
Signal-to-Noise Ratio Estimation in
Optical Fiber Communications: A Pilot-
Based Approach', IEEE Open Journal of
the Communications Society, vol. 6, pp.
5552-5567.
https://doi.org/10.1109/ojcoms.2025.358
1473

Aslam, N, Wang, H, Aslam, MF, Aamir,
M & Hadi, MU 2024, 'Intelligent Wireless
Charging Path Optimization for Critical
Nodes in Internet of Things-Integrated
Renewable Sensor Networks', Sensors,
vol. 24, no. 22, 7294, pp. 1-17.
https://doi.org/10.3390/s24227294

Babu, B, Daha, MY, Ashraf, Mi,
Khurshid, K & Hadi, MU 2024,
'AIDETECTZ2: A Novel Al-Driven Signal
Detection Approach for beyond 5G and
6G Wireless Networks', Electronics, vol.
13, no. 19, 3821, pp. 1-17.
https://doi.org/10.3390/electronics 13193
821

Beagon, U & Morgan, M 2025, 'Cultural
intelligence (CQ) in engineering
students: a case study of Northern
Ireland and Ireland', European Journal of
Engineering Education, pp. 1-21.
https://doi.org/10.1080/03043797.2025.2
VAL

Beagon, U, McKennedy, J, Jani, R,
Bowe, B, Morgan, M & Henry, R 2025,
'Student Reflections on a Summer
School to achieve SDG 12: A Case
Study', SEFI Journal of Engineering
Education Advancement, vol. 2, no. 1,
pp. 6-24.
https://doi.org/10.62492/sefijeea.v2i1.24

Bhattacharya, G, McMichael, S,
Lionadi, I, Biglarbeigi, P, Finlay, D,
Fernandez-lbanez, P & Payam, AF
2024, 'Mass and Stiffness Deconvolution
in Nanomechanical Resonators for
Precise Mass Measurement and In Vivo
Biosensing', ACS Nano, vol. 18, no. 31,
pp. 20181-20190.
https://doi.org/10.1021/acsnano.4c03391

Biglarbeigi, P, Bhattacharya, G, Finlay,
D & Payam, AF 2025, 'Nonlinear
Harmonics: A Gateway to Enhanced
Image Contrast and Material
Discrimination', Advanced Science, vol.
12, no. 11, 2411556, pp. 1-13.
https://doi.org/10.1002/advs.202411556
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Biglarbeigi, P, Morelli, A,
Bhattacharya, G, Ward, J, Finlay, D,
Bhalla, N & Payam, AF 2025,
'Incongruous Harmonics of Vibrating
Solid-Solid Interface', Small, vol. 21, no.
10, 2409410, pp. 1-12.
https://doi.org/10.1002/smll.202409410

Bradley, Z & Bhalla, N 2024,
'‘Combating Prozone Effects and
Predicting the Dynamic Range of Naked-
Eye Nanoplasmonic Biosensors through
Capture Bioentity Optimization', ACS
Measurement Science Au, vol. 4, no. 4,
pp. 452-458.
https://doi.org/10.1021/acsmeasuresciau.

4c00010

Bradley, Z & Bhalla, N 2025, 'Plasmonic
Geometry-Induced Viscoelastic
Biocomplex Formation with Optical
Concealment, Liquid Slips, and
Soundscapes in Bioassays', Analytical
Chemistry, vol. 97, no. 13, pp. 7020-
7027.
https://doi.org/10.1021/acs.analchem.4c0

4859

Britton, R, Hanlon, M, Healy, R,
Beattie, K, Tierney, G & Bolger, R
2025, 'Expert amateur Irish boxing
coaches’ perceptions of the technical
components of straight punches',
International Journal of Performance
Analysis in Sport, pp. 1-14.
https://doi.org/10.1080/24748668.2025.2
481693

Charlton, SGV, Jana, S & Chen, J
2024, 'Yielding behaviour of chemically
treated Pseudomonas fluorescens
biofilms', Biofilm, vol. 8, 100209, pp. 1-8.
https://doi.org/10.1016/j.bioflm.2024.100
209

Chaudhary, V, Lucky, L, Sable, H &
Bhalla, N 2025, 'Interdisciplinary
Approach to Monkeypox Prevention:
Integrating Nanobiosensors,
Nanovaccines, Atrtificial Intelligence,
Visual Arts, and Social Sciences', Small
Structures, vol. 6, no. 7, 2400647, pp. 1-
28.
https://doi.org/10.1002/sstr.202400647

Chaudhary, V, Taha, BA, Lucky,
Rustagi, S, Khosla, A,
Papakonstantinou, P & Bhalla, N 2024,
'Nose-on-Chip Nanobiosensors for Early
Detection of Lung Cancer Breath
Biomarkers', ACS Sensors, vol. 9, no. 9,
pp. 4469-4494.
https://doi.org/10.1021/acssensors.4c015
24

Corbett, H, Solan, B, Tretsiakova-
McNally, S, Fernandez-lbanez, AP &
McDermott, R 2024, 'New wine in old
bottles: the sustainable application of
slow sand filters for the removal of
emerging contaminants, a critical
literature review', Sustainability, vol. 16,
no. 23, 10595, pp. 1-29.
https://doi.org/10.3390/su162310595

Daemi, H, Eipakchi, H & Nasrekani, FM
2025, 'Investigation of moderately large
amplitude effect on nonlinear free
vibrations of porous cylinders using
multiple scale method', Journal of
Vibration and Control, pp. 1-14.
https://doi.org/10.1177/10775463251319
377

Daha, MY, Khurshid, K, Ashraf, Ml &
Hadi, MU 2024, 'Optimizing Signal
Detection in MIMO Systems: Al vs
Approximate and Linear Detectors', IEEE
Communications Letters, vol. 28, no. 10,
pp. 2387-2391.
https://doi.org/10.1109/LCOMM.2024.34
51655
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Daha, MY, Rafferty, J, Ashraf, Ml &
Hadi, MU 2024, 'Artificial intelligence-
enhanced signal detection technique for
beyond fifth generation networks',
Computers and Electrical Engineering,
vol. 119, no. Part B, 109608, pp. 1-22.
https://doi.org/10.1016/j.compeleceng.20
24.109608

Das, S, Chakraborty, R, Kula, P,
McLaughlin, J & Roy, SS 2025, 'Highly
selective aptasensor for optical detection
of whole cell gastrointestinal pathogen
Shigella dysenteriae at label-free liquid
crystal-aqueous interface', Applied
Physics Letters, vol. 126, no. 2, 023703.
https://doi.org/10.1063/5.0239218

Deehan, L, Kaushik, AK, Chaudhary,
GR, Papakonstantinou, P & Bhalla, N
2024, 'Decoupling Variable Capacitance
and Diffusive Components of Active
Solid—Liquid Interfaces with Flex Points',
ACS Measurement Science Au, vol. 4,
no. 5, pp. 599-605.
https://doi.org/10.1021/acsmeasuresciau.

4c00057

Denton, O, Madden-McKee, C, Dunne,
N, O'Connor, J, Hill, J, Beverland, D &
Lennon, A 2025, 'Novel radiographic
stem version predictor from anterior-
posterior radiographs', Clinical
Biomechanics, vol. 123, 106465, pp. 1-8.
https://doi.org/10.1016/].clinbiomech.202
5.106465

Engiz, BK, Kurnaz, C, Cheema, AA &
Rehman, MU 2024, 'Modeling RF-EMF
at Sports Events: User Density Impact',
IEEE Access, vol. 12, 3491340, pp.
163492 - 163506.
https://doi.org/10.1109/ACCESS.2024.34

91340

Fairooz, T, McNamee, SE, Finlay, D,
Ng, KY & McLaughlin, J 2024,

'‘Enhancing Sensitivity of Point-of-Care
Thyroid Diagnosis via Computational
Analysis of Lateral Flow Assay Images
Using Novel Textural Features and
Hybrid-Al Models', Biosensors, vol. 14,
no. 12, 611, pp. 1-19.
https://doi.org/10.3390/bios14120611

Fernandez-lbanez, P & Krysa, J 2024,
'Introduction by editors', Journal of
Photochemistry and Photobiology A:
Chemistry, vol. 458, 115934, pp. 1-1.
https://doi.org/10.1016/j.jphotochem.202
4.115934

Freitas, BLS, Fava, NMDN, Neto,
MGDM, Dalkiranis, GG, Tonetti, AL,
Byrne, JA, Fernandez-lbanez, P &
Sabogal-Paz, LP 2024, 'Efficacy of
UVC-LED radiation in bacterial, viral, and
protozoan inactivation: an assessment of
the influence of exposure doses and
water quality', Water research, vol. 266,
122322, pp. 1-10.
https://doi.org/10.1016/].watres.2024.122
322

Gardner, LL, Thompson, SJ,
O’Connor, JD & McMahon, SJ 2024,
'Modelling radiobiology', Physics in
medicine and biology, vol. 69, no. 18,
18TRO1, pp. 1-41.
https://doi.org/10.1088/1361-
6560/ad70f0

Germano, E, Tabatabaeipour, M,
Mohseni, E, Lines, D, MacLeod, C,
Kwok Ho, L, Hughes, D, Trodden, H &
Gachagan, A 2025, 'Application of
Golay-based total focusing method using
a high-frequency, lead-free, flexible
ultrasonic array for inspection of thick
non-planar industrial components', NDT
and E International, vol. 150, 103282, pp.
1-11.
https://doi.org/10.1016/j.ndteint.2024.103
282
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Ghaderi, A, Farrash, SMH, Eipakchi, H
& Nasrekani, FM 2025, 'Creep analysis
of axisymmetric VFG cylindrical shells
under axial and lateral pressure based
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Tzaferis, K, Dobie, G & Gachagan, A
2025, 'Mitigating RGB-D camera errors
for robust ultrasonic inspections using a
force-torque sensor', Nondestructive
Testing and Evaluation, vol. 40, no. 6,
pp. 2738-27509.
https://doi.org/10.1080/10589759.2024.2
386618

Tarasenka, N, Padmanaban, DB,
Karpinsky, D, Arredondo, M,
Tarasenko, N & Mariotti, D 2024, 'Low
Temperature Plasma-Assisted Double
Anodic Dissolution: A New Approach for
the Synthesis of GdFeO<sub>3</sub>
Perovskite Nanoparticles: A New
Approach for the Synthesis of GdFeO3
Perovskite Nanoparticles', Small
Methods, vol. 8, no. 12, 2400481, pp. 1-
12.
https://doi.org/10.1002/smtd.202400481

Tierney, G 2025, 'A Python-Based
Automation Script to Mark Computer-
Aided Design Assessments', Applied
Sciences, vol. 15, no. 3, 1203, pp. 1-9.
https://doi.org/10.3390/app15031203

Tooby, J, Owen, C, Sawczuk, T, Roe,
G, Till, K, Phillips, G, Vishnubala, D,
White, R, Rowson, S & Tucker, R et al.
2025, 'Instrumented Mouthguards in
Men’s Rugby League: Quantifying the
Incidence and Probability of Head
Acceleration Events at a Group and
Individual Level', Sports Medicine, pp. 1-
12. https://doi.org/10.1007/s40279-025-

02253-y

Tsai, Y-H, Tseng, C-C, Lin, Y-C, Nail,
HM, Chiu, K-Y, Chang, Y-H, Chang, M-
W, Lin, F-H & Wang, H-MD 2025, 'Novel
artificial tricalcium phosphate and
magnesium composite graft facilitates
angiogenesis in bone healing’,
Biomedical journal, vol. 48, no. 2,
100750, pp. 1-42.
https://doi.org/10.1016/].bj.2024.100750

Ullah, J, Magsood, N, Mordas, G,
Rimasauskas, M, Skotnicova, K &
Gonzalez-Gutierrez, J 2025,
'Investigation and Assessment of
Mechanical Properties of Co-extrusion
with Towpreg Continuous Carbon Fiber
Reinforced Thermoplastic Composites
Manufactured using Material Extrusion',
Polymer Composites, vol. 46, no. 7,
30004, pp. S867-S883.
https://doi.org/10.1002/pc.30004

Woodward, J, Tooby, J, Tucker, R,
Falvey, EC, Salmon, DM, Starling, L &
Tierney, G 2024, 'Instrumented
mouthguards in elite-level men’s and
women’s rugby union: characterising
tackle-based head acceleration events',
BMJ Open Sport & Exercise Medicine,
vol. 10, no. 3, e002013, pp. 1-7.
https://doi.org/10.1136/bmjsem-2024-
002013
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https://doi.org/10.1007/s40279-025-02253-y
https://doi.org/10.1007/s40279-025-02253-y
https://doi.org/10.1016/j.bj.2024.100750
https://doi.org/10.1002/pc.30004
https://doi.org/10.1136/bmjsem-2024-002013
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3.2. BOOKS/BOOK CHAPTERS

Islam, MMM, Emon, JI, Ng, KY,
Asadpour, A, Aziz, MMRA, Baptista,
ML & Kim, JM 2025, Atrtificial
Intelligence in Smart Manufacturing:
Emerging Opportunities and Prospects.
in Springer Series in Advanced
Manufacturing. Springer Series in
Advanced Manufacturing, vol. Part F138,
Springer Nature, pp. 9-36.
https://doi.org/10.1007/978-3-031-80154-
9 2

McLaughlin, J & Mathur, A 2025,
Chapter 1 - Overview of emerging
sensors for environmental monitoring. in
Emerging Sensors for Environmental
Monitoring. Elsevier, pp. 1-5.
https://doi.org/10.1016/B978-0-443-
13894-2.00008-7

McLaughlin, J, Mathur, A & Tauseef,
SM 2025, Emerging Sensors for
Environmental Monitoring. Elsevier.
https://doi.org/10.1016/C2022-0-02566-6

Shehata, N & Nair, R 2025, Different
characterizations and recent applications
of piezoelectric nanofibers. in J Fang & T
Lin (eds), Energy Harvesting Properties
of Electrospun Nanofibers (Second
Edition). Second edn, IOP Publishing
Ltd., pp. 4.1-4.35.
https://doi.org/10.1088/978-0-7503-5487-
5ch4

3.3. CONFERENCE CONTRIBUTIONS

Akram, MS, Meyers, V, Tahoori, M,
Varma, BS & Finlay, D 2025,
EvoWeight: Sponge Poisoning of FPGA-
Based DNN Accelerators in Differential
Private Secure Federated Learning. in
2025 IEEE International Symposium on
Hardware Oriented Security and Trust
(HOST). 2025 edn, 2025 IEEE
International Symposium on Hardware
Oriented Security and Trust (HOST),
IEEE, pp. 182-193.
https://doi.org/10.1109/host64725.2025.1
1050058

Anwar, N, Anjum, I, Usman, M, Habib,
U, Hadi, MU & ljaz, M 2024, 'Enhanced
Responsivity and Detectivity for
Perovskite Based Self-Powered
Photodetector for Low Power VLC
Applications', Paper presented at 2024
14th International Symposium on
Communication Systems, Networks and
Digital Signal Processing (CSNDSP),
17/07/24 - 19/07/24 pp. 159-162.
https://doi.org/10.1109/CSNDSP60683.2
024.10636395
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Azam, T, Mehmood, Z, Ejaz, F,
Khurshid, K, Tariq, M & Hadi, MU
2025, The Impact of Artificial Sounds on
Female Mosquitoes of Two Species. in
2025 International Conference on
Emerging Technologies in Electronics,
Computing, and Communication
(ICETECC). 2025 International
Conference on Emerging Technologies
in Electronics, Computing, and
Communication (ICETECC), IEEE, pp. 1-
5, 2025 International Conference on
Emerging Technologies in Electronics,
Computing, and Communication
(ICETECC), Jamshoro, Pakistan,
23/04/25.
https://doi.org/10.1109/icetecc65365.202
5.11070232

Babu, B, Daha, MY, Khurshid, K &
Hadi, MU 2025, Al-Enhanced Pilot-
Assisted Channel Estimation and Signal
Detection for 6G with Zero CSI. in 2025
2nd International Conference on
Microwave, Antennas & Circuits
(ICMAC).

Babu, B, Sudhakaran, A, Daha, MY &
Usman Hadi, M 2025, Deep Learning-
Driven Pilot-Assisted Signal Processing
for MIMO Systems: A Step Towards End-
to-End Learning. in 2025 International
Conference on Emerging Technologies
in Electronics, Computing, and
Communication (ICETECC). 2025
International Conference on Emerging
Technologies in Electronics, Computing,
and Communication (ICETECC), IEEE,
pp. 1-5, 2025 International Conference
on Emerging Technologies in
Electronics, Computing, and
Communication (ICETECC), Jamshoro,
Pakistan, 23/04/25.
https://doi.org/10.1109/icetecc65365.202
5.11070233

Baturalp, TB, Bozkurt, S & Baldock, C
2024, 'The future of biomedical
engineering education is
transdisciplinary', Physical and
Engineering Sciences in Medicine, vol.
47, no. 3, pp. 779-782.
https://doi.org/10.1007/s13246-024-
01442-9

Castelino, C, Khandelwal, S, Shreejith,
S & Bogaraju, SV 2024, An Energy-
Efficient Artefact Detection Accelerator
on FPGAs for Hyper-Spectral Satellite
Imagery. in T Kryjak & F Petrot (eds),
Proceedings - 2024 27th Euromicro
Conference on Digital System Design,
DSD 2024. IEEE, pp. 551-558, 27th
Euromicro Conference on Digital System
Design, Paris, France, 28/08/24.
https://doi.org/10.1109/dsd64264.2024.0
0079

Choudhary, H & Hadi, MU 2025,
Tunable Dodecagonal RIS Unit Cell for
Disaster Recovery via MADNI Drone at
Sub-6 GHz. in 2025 International
Conference on Emerging Technologies
in Electronics, Computing, and
Communication (ICETECC). 2025
International Conference on Emerging
Technologies in Electronics, Computing,
and Communication (ICETECC), IEEE,
pp. 1-5, 2025 International Conference
on Emerging Technologies in
Electronics, Computing, and
Communication (ICETECC), Jamshoro,
Pakistan, 23/04/25.
https://doi.org/10.1109/icetecc65365.202
5.11070247
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https://doi.org/10.1109/dsd64264.2024.00079
https://doi.org/10.1109/dsd64264.2024.00079
https://doi.org/10.1109/icetecc65365.2025.11070247
https://doi.org/10.1109/icetecc65365.2025.11070247

Deprez, H, Craps, S, Guerne, MG,
Huelse, E, Kovesi, K, Milligan, M,
Morgan, M, Ye, S & Wint, N 2024,
'ENGINEERING OUTREACH:
EXAMPLES, EVALUATION AND
EVIDENCING', Paper presented at 52nd
Annual Conference of the European
Society for Engineering Education
(SEFI), Lausanne, Switzerland, 2/09/24 -
5/09/24.

Germano, E, Lines, D, Tabatabaeipour,
M, Mohseni, E, Gachagan, A, Kwok
Ho, L, Hughes, D, Trodden, H &
MacLeod, C 2025, 'Single Transmission
phase- and frequency-Modulated Signals
for Enhanced Inspection of Thick
Complex Industrial Components Using a
Flexible eco-Friendly Ultrasonic Array’,
Paper presented at The 2025 |IEEE
International Ultrasonics Symposium,
UTRECHT, Netherlands, 15/09/25 -
18/09/25.

Goncalves Machado, G, McKernan, A,
Gu, C, Zelenchuk, D, Saikia, M,
Yurduseven, O, Cotton, S & Abbasi,
MAB 2024, A Modified 1-Bit Unit-Cell for
mmWave RIS Optimized at Extreme
Incident Angle. in 2024 IEEE
International Symposium on Antennas
and Propagation and INC/USNC-URSI
Radio Science Meeting (AP-S/INC-
USNC-URSI). IEEE, pp. 1177-1178,
2024 |IEEE International Symposium on
Antennas and Propagation and
INC/USNC-URSI Radio Science Meeting
(AP-S/INC-USNC-URSI), Firenze, Italy,
14/07/24. https://doi.org/10.1109/AP-
S/INC-USNC-
URSI52054.2024.10685974

Hadi, MU, Rajathanakodi, R, Rose, C,
Syed, MSS & Syed, AS 2025,
Enhancing Climate Resilience and
Disaster Management with loT-Driven
MADNI. in 2025 International Conference
on Emerging Technologies in
Electronics, Computing, and
Communication (ICETECC). 2025
International Conference on Emerging
Technologies in Electronics, Computing,
and Communication (ICETECC), IEEE,
pp. 1-6, 2025 International Conference
on Emerging Technologies in
Electronics, Computing, and
Communication (ICETECC), Jamshoro,
Pakistan, 23/04/25.
https://doi.org/10.1109/icetecc65365.202
5.11070239

Hadi, MU, Shah, A & ljaz, M 2025,
'Experimental Validation of Nonlinearity
Mitigation in Analog Radio over Fiber for
upcoming 6G Networks Using MSA-
Based Digital Predistortion', Paper
presented at 2024 26th International
Multitopic Conference (INMIC), 30/12/24
- 31/12/24 pp. 1-5.
https://doi.org/10.1109/INMIC64792.202
4.11004396

Khan, Y, Dubey, A & Orappanpara
Soman, SK 2025, Secrecy Performance
of Backscatter Communication Networks
with Multiple Reader and Tag Selection
Schemes. in 2025 National Conference
on Communications (NCC). Proceedings
of the National Conference on
Communications, NCC, IEEE, pp. 1-6,
2025 National Conference on
Communications (NCC), New Delhi,
India, 6/03/25.
https://doi.org/10.1109/ncc63735.2025.1
0982903
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Khurshid, K, Saeed, N, Bibi, N & Hadi,
MU 2025, Efficient Hybrid Channel
Estimation for Massive MIMO in loT
Applications. in 2025 International
Conference on Emerging Technologies
in Electronics, Computing, and
Communication (ICETECC). 2025
International Conference on Emerging
Technologies in Electronics, Computing,
and Communication (ICETECC), IEEE,
pp. 1-5, 2025 International Conference
on Emerging Technologies in
Electronics, Computing, and
Communication (ICETECC), Jamshoro,
Pakistan, 23/04/25.
https://doi.org/10.1109/icetecc65365.202
5.11070289

McCallion, A, Brown, A, Acheson, J &
Ward, J 2025, 'A SYSTEMATIC
REVIEW OF CORROSION STUDIES
AND PROPOSED IMPROVEMENTS',
Paper presented at Bioengineering in
Ireland 25, 24/01/25 - 26/01/25 pp. 88.
https://www.ucd.ie/biomedicalengineerin
ag/tdmedia/BINI%20Programme CY v2.p

ol

McCallion, A, Ward, J, Acheson, J &
Brown, A 2025, 'Impact of Corrosion
Study Parameters on the Degradation
Rate of Magnesium Alloy', Paper
presented at United Kingdom Society of
Biomaterials 2025, 30/06/25 - 2/07/25
pp. 182-184.
https://doi.org/10.5281/zenodo.16416539

Mcllhagger, AT, Dave, F, Ali, MM,
Tormey, D, Mokhtari, M & Sherlock, R
2024, Effect of Pigments on Laser Beam
Transmission in Diode Laser
Transmission Welding of
Poly(propylene). in General Symposia
Polymer Composites. General Symposia
Polymer Composites , pp. 1-11, 39th
International Conference of the Polymer

Processing Society , Colombia, 19/05/24.
https://doi.org/10.51573/Andes.PPS39.G
S.PC.4

Mclvor, MJ, Nasr, S, McCaw, J, Cleary,
S, Jana, S, Tabatabaeipour, M,
Golbang, A, Archer, E, McAleavy, E &
Mcllhagger, AT 2024, 'Utilisation of
ultrasound technology on carbon fibre
reinforced polymer to mitigate marine
biofouling', Paper presented at SAMPE
Europe 39th Students Seminar in Ulster
University Belfast- organiser, Belfast,
23/09/24 - 24/09/24.

Rose, C, McMurray, R & Hadi, MU
2025, Digital Twin-Enabled Obstacle
Avoidance System for the MADNI Drone.
in 2025 International Conference on
Emerging Technologies in Electronics,
Computing, and Communication
(ICETECC). 2025 International
Conference on Emerging Technologies
in Electronics, Computing, and
Communication (ICETECC), IEEE, pp. 1-
6, 2025 International Conference on
Emerging Technologies in Electronics,
Computing, and Communication
(ICETECC), Jamshoro, Pakistan,
23/04/25.
https://doi.org/10.1109/icetecc65365.202
5.11070262

Rose, C, Shah, A, McMurray, R & Hadi,
MU 2025, Digital Twin-Driven Hybrid
Control for MADNI Stability in Adverse
Conditions. in Proceedings - 26th
International Multi Topic Conference
2024, INMIC 2024. 2024 edn, 2024 26th
International Multi-Topic Conference
(INMIC), Institute of Electrical and
Electronics Engineers Inc., pp. 1-6, 2024
26th International Multitopic Conference
(INMIC), 30/12/24.
https://doi.org/10.1109/INMIC64792.202
4.11004360
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Thoong, NQT, Cheema, AA,
Khosravirad, SR, Dobre, OA & Duong,
TQ 2024, Channel Estimation for
Reconfigurable Intelligent Surface-aided
6G NOMA Systems using CNN-based
Quantum LSTM Model. in The 2024
IEEE 100th Vehicular Technology
Conference (VTC2024-Fall). 2024 IEEE
100th Vehicular Technology Conference
(VTC2024-Fall), IEEE, pp. 1-5, 2024
IEEE 100th Vehicular Technology
Conference , 7/10/24.
https://doi.org/10.1109/VTC2024-
Fall63153.2024.10757552

Tran, B-ND, Fahim, M, Cheema, AA,
Czarnuch, S, McNiven, BDE, Dobre,
OA & Duong, TQ 2024, Estimation of
Energy Expenditure in Wearable
Healthcare Technology by Quantum-
Based LSTM Modeling (Invited Paper). in
2024 International Conference on
Quantum Communications, Networking,
and Computing (QCNC). Proceedings -
2024 International Conference on
Quantum Communications, Networking,
and Computing, QCNC 2024, IEEE, pp.
297-303, 2024 International Conference
on Quantum Communications,
Networking, and Computing, Kanazawa,
Japan, 1/07/24.
https://doi.org/10.1109/qcnc62729.2024.

Una, B, McKennedy, J, Jani, R, Bowe,
B, Morgan, M & Henry, R 2024,
'EXAMINING THE EFFECTIVENESS OF
A SUMMER SCHOOL TO EQUIP
ENGINEEERING STUDENTS WITH
COMPETENCES REQUIRED TO
ACHIEVE THE SDGS', Paper presented
at 52nd Annual Conference of the
European Society for Engineering
Education (SEFI) , Lausanne,
Switzerland, 2/09/24 - 5/09/24.

Wucherer, S, McMurray, R, Ng, KY &
Kerber, F 2024, Predicting Maximum
Permitted Process Forces for Object
Grasping and Manipulation Using a Deep
Learning Regression Model. in 8th IEEE
Conference on Control Technology and
Applications (CCTA). 2024 IEEE
Conference on Control Technology and
Applications, CCTA 2024, IEEE, pp. 669-
674.
https://doi.org/10.1109/CCTA60707.2024
.10666569
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SUSTAINABLE
DEVELOPMENT

A
| -
wuy

Universities and knowledge institutions have a critical role to play in the achievement of
the United Nations Sustainable Development Goals (SDGs). Here is a breakdown of the

Research Outputs for the School of Engineering, according to their SDGs.

OSDG 9 - Industry, Innovation, and Infrastructure
OSDG 11 - Sustainable Cities and Communities
@SDG 13 - Climate Action

OSDG 6 - Clean Water and Sanitation

OSDG 10 - Reduced Inequalities

@SDG 1 - No Poverty

0OSDG 4 - Quality Education

@SDG 15 - Life on Land

@SDG 3 - Good Health and Well-being

OSDG 7 - Affordable and Clean Energy

@SDG 12 - Responsible Consumption and Production
@SDG 8 - Decent Work and Economic Growth

O SDG 17 - Partnerships for the Goals

@SDG 2 - Zero Hunger

OSDG 14 - Life Below Water
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4. RESEARCH FUNDING

Portfolio of Research Grants awarded during period 1 August 2024 - 31 July 2025

UoA MEMBER(S) [PROJECT TITLE FUNDER VALUE AWARD DATE
Circular Economy-
friendly concRetes using
munlcipal waste,
|Paul Sargent calciNed clays and
Adrian Boyd graphenE for Floating
Pagona Offshore Wind lInstitution of Civil
Papakonstantinou applications Engineers £35,166.30 29 Aug 2024
Biotechnology &
Biological
Sciences
Research Council
INikhil Bhalla Futures AMR Network [(BBSRC) £27,670.00 2 Sep 2024
BreathSpark -
Collaboration HH
|Harold McQuaid Kickstarter Health~Holland |£40,459.72 14 Oct 2024
Armband Continuous
Cardiac Output and
|Omar Escalona Rhythm Diagnostics
Dewar Finlay (ACCORD) Device Invest Northern
James McLaughlin Customer Discovery Ireland £14,900.00 4 Nov 2024
TNE Exploratory Grants:
Drones-based climate
resilience - A expertise
Muhammad Usman |exchange between
Hadi Ulster and MUET British Council £20,049.49 18 Nov 2024
[Bryan Scotney
Paul Beaney BTIIC Phase 2 - BT
James McLaughlin Direct Funding BT Group £4,800,000.00 |27 Nov 2024

James McLaughlin
Dewar Finlay
Brian Meenan

STREAM 1. Digital

Impact Accelerator -
DHTA- PBIAA 2

Healthcare Technology

Engineering &
Physical Sciences
Research Council
(EPSRC)

£2,552,948.00

7 Feb 2025
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James McLaughlin

Paul Beaney Belfast City

Ann Blair GREBT Pilot Council £15,000.00 12 Feb 2025
Future Medicines

James McLaughlin |[Institute Innovate UK £3,188,359.00 |18 Feb 2025
[Multifunctional self-

John (Tony) Byrne |powered nano-based-

Antonia (Pilar) unit for water pollutants |Qatar National

|Fernandez-lbanez filtration and monitoring |Research Fund [£32,535.28 10 Mar 2025
Optical Fiber Sensing
Platform for PFAS
Detection and Aqueous
Quality Evaluation The British

INikhil Bhalla (OPAQUE) Academy £10,000.00 21 Mar 2025

Muhammad Usman

Hadi

Dewar Finlay loT-Driven Cybersecurity

Alistair Mcllhagger Framework for Intrusion

Sharatchandra Varma |Detection in the Internet

Bogaraju of Drones [Innovate UK £31,544.54 26 Mar 2025
Pathogen Transport and

SETLCIMENE] Distribution -

Patrick Dunlop IES\R3\243002 The Royal Society}£12,000.00 28 Mar 2025
Design and Fabrication
of Quantum NV-hBN Science and
Drum Resonators for Technologies
Advanced Sensing Facilities Council

Amir Farokh Payam |Applications (STFC) £256,884.28 |1 Apr 2025
Addressing GAPS in Medical Research

James Davis Stoma Output Monitoring|Council (MRC)  [£173,610.96 |2 Apr 2025
STOMACAP:
Reimagining Stoma Invest Northern

James Davis [Management Ireland £231,203.00 |15 May 2025

EU Programme
for Peace and

Adrian Boyd Reconciliation in

Edward Archer Northern Ireland

Atefeh Golbang and the Border

Alistair Mcllhagger Region of Ireland

Krzysztof Rodzen NWCAM2 (PEACEPLUS) [£2,157,156.90 |24 Jul 2025
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James McLaughlin
Ann Blair
Dewar Finlay

HEALTH FRONTIERS-
Technology Innovation
Centre

EU Programme
for Peace and
Reconciliation in
Northern Ireland
and the Border
Region of Ireland
(PEACEPLUS)

£3,244,788.06

25 Jul 2025
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5. NOTE FROM THE ASSOCIATE DEAN

The 2024-25 Annual Research Report for the School of
Engineering reflects the continued commitment of Ulster |
University to deliver impactful research excellence in areas
that actively contribute to the economy of Northern Ireland and
to society more generally.

The scope and scale of the research undertaken by

colleagues in the School is reflected in the high quality outputs reported here. The positive
impact this research it is having on society is evident in the attainment of competitive grant
income; PhD graduations; partnerships with industry and in collaborations with other
national and international research institutions. Importantly, the new contributions to
knowledge that have been made span the full range of United Nations Sustainable
Development Goals (SDGs).

The University Strateqgy: ‘People, Place and Partnership’

seeks to deliver ‘Sustainable Futures for All’ with research
and innovation central to its success. The associated
University Research Strategy (2023-2028) focuses on
how our core values of Collaboration, Enhancing
Potential, Inclusion and Integrity underpin a sector
leading enviroment for the continued development of
talent and opportunity across our designated research
themes.

As we move closer to the 2029 UK Research Excellence

“As we move closer to
[REF2029], we are
focussed on further

increasing our world-
leading and
internationally
excellent research”

Framework exercise (REF2029), we are focussed on further increasing our world-leading
and internationally excellent research across relevant Units of Assessment in a way that
impacts both locally and globally with the ethos of Open Research at its core.
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Professor Brian J. Meenan
Associate Dean for Research and Innovation
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https://www.ulster.ac.uk/people-place-and-partnership
https://www.ulster.ac.uk/research/strategy

Research Centres and Groups

Advanced Future Materials and Manufacturing (AFM2)

Nanotechnology and Integrated Bioengineering Centre (NIBEC)

Ulster _
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https://www.ulster.ac.uk/research/topic/engineering/afmm
https://www.ulster.ac.uk/nibec
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