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1 Foreword 

Research Director 
Prof Liam McDaid 

In presenting the Annual Report for the School of Computing, Engineering, and Intelligent Systems (SCEIS) 
for the academic year 2022-2023, I am pleased to report that we have achieved continued success in 
terms of major projects funded, research outputs and potential impact case studies, and therefore the 
school is well positioned to maintain, or even better, our REF2021 performance in REF2028. 

In REF2021 both the School of Computing (SoC) and SCEIS were accessed under subject unit of 
assessment UoA11 - Computer Science and Informatics: and were the only submission to this unit from 
Northern Ireland.  In REF2021 UoA11 at Ulster was ranked 9th in the UK for overall research power with 
an outstanding 92% of our research outputs having been judged as being world-leading or internationally 
excellent. Moreover, our research impact was judged as having outstanding or very considerable impacts 
in terms of reach and significance. 

The Outline Business Case (OBC) for the Derry City & Strabane District Council City Deal investment (~£39 
million) to fund the Cognitive Analytics & Digital Robotics Innovation Centre (CADRIC) continues to be 
developed. CADRIC will drive multi-disciplinary innovation necessary to translate the benefits of Ulster 
University’s leading-edge research in data driven disciplines, e.g., bio-inspired Artificial Intelligence (AI) 
and cognitive robotics, into economic, environmental, and social benefits for Northern Ireland. CADRIC 
comprises of the Cognitive Analytics Research Laboratory (CARL) and the Centre for Industrial 
Digitalisation and Robotics Automation (CIDRA). 

CARL will build on the many years of research conducted within the Intelligent Systems Research Centre 
(ISRC) that has generated internationally excellent/world leading outputs in neurotechnology and bio-
inspired AI research to enable technological solutions for industry. With CARL being industry agnostic, it 
will also seek to exploit the advances in High Performance Computing (HPC) by applying AI and Machine 
Learning (ML) techniques to sectors as diverse as Advanced Manufacturing, Life & Health including 
Personalised Medicine, Creative Industries, Law, Fintech, RegTech Agri-tech, Green-Tech, etc. CIDRA has 
a specific focus on manufacturing and in particular the use of AI in smart robotic systems, recognising 
that the five core technologies (robotics; automation, AI, industrial internet of things (IoT) and additive 
manufacturing) have now reached sufficient maturity that they provide huge opportunities and 
challenges for the manufacturing industry across a range of areas. The Outline Business Case (OBC) for 
CADRIC is scheduled to be finalised and submitted by Ulster to the Derry-Londonderry and Strabane 
Region City Deal (DCSDC) in Q4 2023 with a dedicated building scheduled to be completed and 
operational by 2026. It is envisaged that both CARL and CIDRA will have a shared space in which staff 
from industry can co-locate with researchers (PDRAs/PhD students), Centre Directors, 
Business/Marketing Managers, Challenge Fund Managers, Engineers, Technicians, and Administrative 
Support. CARL will be equipped with high performance laptops and AV/multimedia/innovation space 
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equipment while CIDRA will house a reconfigurable demonstrator area consisting of industrial robots, 
advanced machining laboratory, prototype and test analysis facility and a cyber-physical systems 
laboratory. 

The Innovate UK funded Smart Manufacturing Data Hub (SMDH) has already bolstered the CIDRA project 
where it aims to support small and medium size manufacturers to capture and better utilise their data, 
helping them increase productivity, growth, and sustainability. SMDH currently employs 8 research 
associates/fellows, 2 digital innovation fund managers, 1 project co-ordinator, 1 technician, 1 executive 
assistant, 1 marketing coordinator and a director. SMDH has completed several projects with SMEs as 
well as launching various online systems including the Manufacturing Data Exchange Platform and the 
SMDH Community and the Virtual Manufacturing Platform. Self-Service tools for monitoring phantom 
load in energy and carbon reduction have also been developed by SMDH partners. SMDH also hosted 
the first Smart Manufacturing Summit in June 2023 in Derry~Londonderry. 

The Smart Nano project is progressing very well with 6 PhDs onboarded along with 2 PDRAs 
appointed. An initial literature review has been undertaken by PhDs and PDRAs and the review findings 
has been shared with one of the partners, Seagate. Staff associated with the Smart Nano project have 
published a conference paper, which was subsequently invited for full submission to IEEE Transactions 
on Artificial Intelligence. 

In the reporting period, ISRC staff have secured notable grants funded by EPSRC, HE-IFS Horizon Europe, 
Innovate UK, US-Ireland, Invest NI, Hartree National Centre for Digital Innovation (HNCDI) programme. 
Recent strategic projects include the Artificial Intelligence Collaboration Centre (AICC, ~£13M), wherein 
Ulster is partnering with QUB to promote the adoption of AI by industry and offer postgraduate students 
in AI and related subjects, and Hartree NI (~£1.5M) which aims to improve the competitiveness and 
growth of local industry through the adoption of digital technologies. Securing awards from these 
prestigious funding bodies, which will support a variety of research disciplines, is testament to the 
ongoing excellent interdisciplinary research within the school. Interdisciplinary research is very much the 
focus of research and training of our researchers and in this round the ISRC ran the Computational 
Neuroscience, Neurotechnology and Neuro-inspired Artificial Intelligence Autumn School (ISRC_CN3). 
This ran for the second time with excellent talks from staff within the school and from a range of 
distinguished external speakers, along with a packed schedule of activities (running alongside the world-
renowned Halloween festivities). ISRC_CN3 was attended by over 100 participants from 18 countries (who 
attended either virtually or physically) and feedback was very positive. We are grateful to our sponsors 
including local industry for financially supporting the event, and to the excellent team efforts of many 
academic and support staff in the school. 

There have been major contributions from individual staff and PhD researchers across the school in 
securing and managing the projects outlined above and in undertaking new and exciting research 
activities. Key outcomes of note are the publication of 139 research papers in high impact journals, books 
and conferences. This along with the funding secured in the past year has placed the school in an excellent 
position. Congratulations and thanks to everyone for the collective effort in achieving these successes. As 
we publish this report, we look forward to another exciting year that will capitalise on the recent funding 
secured and our strong REF2021 performance to build new high quality research capacity within the 
school that can positively impact both regionally, internationally, and globally. 

Further details of our research, facilities, staff profiles and research expertise can be found at Intelligent 
Systems Research Centre - Ulster University 

4 

https://www.ulster.ac.uk/research/topic/computer-science/intelligent-systems-research-centre
https://www.ulster.ac.uk/research/topic/computer-science/intelligent-systems-research-centre
https://www.ulster.ac.uk/research/topic/computer-science/intelligent-systems-research-centre


   
      

  
         

 
 

 

 

 

 

 

 

 
  

    
 

 
  

 

   

  

1:TITLE ONE

2 Research Students

Or by contacting Louise Gallagher (Academic Excellence Executive Assistant) at Email: 
l.gallagher@ulster.ac.uk; Ph: +44 28 7167 5148. 

Professor Liam McDaid 
Research Director, School of Computing, Engineering and Intelligent Systems. 

    Unit of Assessment 11. Computer Science and Informatics 

11. Computer Science and Informatics (ulster.ac.uk) 

“Computer Science and Informatics at Ulster, the only Computer Science and Informatics unit in 
Northern Ireland, goes from strength to strength. 

We are the 6th largest Computer Science and Informatics unit in the UK having 100% of our 
research impact assessed as outstanding or very considerable, 100% of our research 
environment rated world-leading or internationally excellent, and ranking 7th in the UK out of 90 
for the level of world-leading or internationally excellent research and impact for the number of 
staff returned.” 

Professor Liam McDaid & Professor Luke Chen 

mailto:l.gallagher@ulster.ac.uk
https://www.ulster.ac.uk/ref/unit-of-assessment/computer-science-and-informatics
https://ulster.ac.uk
mailto:l.gallagher@ulster.ac.uk


 

  

   
 

  
   
  
  
  

   
    

  

   
   

  

  
 

  
   

 
 

 
 

  

  
 

    
  

   
   

  
 

  

    
  

     

    
 

    
 

    
 

   

 
   

 
 

       
  

 2 Research Students 

Name Project Title 

Ahmed, Salman Natural Language Processing for Speech Tagging, Sentiment 
analysis and Predictive analytics 

Ansari, Nishath Robotics and AI Technologies for Heart Health Screening 
Chavan, Sayali Computer vision for advertising analytics 
Devlin, Sophia Robotics and AI Technologies for Heart Health Screening 
Doherty, John Autonomous Object Recognition for Robots 
Fotouhi, Ramin Image Labeling in Computer Vision 
Gambale, Antonio Cobots for Smart Manufacturing 
Gillespie, James Learning of bio-inspired movement in highly noisy environments. 

Gorman, Mark Utlising multivariate high frequency time series datasets for real-
time decision-making applications 

Hamilton, Natasha Exploiting Brain Inspired Information Processing in Hardware to 
Develop Highly Reliable, Always-on Smart Sensor Systems. 

Harkin, David AI-based Algorithms for Medical Image Processing 

Henderson, Benn Automated Classification of Autism Spectrum Disorder in Children 
using Gait Analysis 

Ijaz, Yasir Computer Vision for Cobotics and Smart Manufacturing 
Javed, Aqib Intelligent hot-spot prediction in networks-on-chip (NoC) 

Jha, Ravi 
Quantum Enhanced Brain-Inspired Mathematical and 
Computational Models of Spiking Neural Networks for Deep 
Learning of Spatio-Temporal Data 

Khodadadzadeh, Massoud Intelligent data analytics. 

Lenfesty, Brendan Computational Modelling and Machine Learning in Decision 
Neuroscience 

Liu, Shuo Intelligent Data Analytics - novelty detection in critical systems 
Madden, Kyle Secure Networks-on-Chip (NoC) for cyber-physical systems. 
McBrearty, Shaun Result ranking for searchable symmetric encryption 
McCready, Kevin Adaptive Robotics for Smart Manufacturing Environments 

McKinney, Joseph VR/AR Upper Arm Rehabilation: Personalised Upper Arm 
Rehabilitation within Virtual and Augmented Reality. 

McShane, Niall Augmented Reality Brain-computer Interface 

Melaugh, Melissa Machine Learning and Environmental DNA Metagenomics for 
Advanced Forest Health Surveillance 

Millar, Christopher Kinaesthetic learning for robotic object manipulation. 

Murray, Cathal Creating opportunities for growth within the circular economy -
predicting and minimising food waste 

Poshtkohi, Alireza Computational Modelling of Plasma Membrane Electrophysiology 
and Calcium Dynamics in Microglia 

Qiu, Senhui EyeSee: A Fast and energy-efficient deep learning model for 
semantic segmentation in self-driving cars 

Rasheed, Muhammad Machine Vision for Anomaly Detection 

Robinson, Tony 
FPGA Computational Acceleration in Genomics – bringing 
personalised medicine closer to clinical practice for healthy 
communities 

Saha, Sanjoy Kumar SmartNanoAI - AI in Smart Manufacturing: Integrating AI for key 
performance input and output variable (KPIV) analytics 
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Samanta, Kaniska A Transferable Brain-Computer Interfacing based Status Monitoring 
System to Augment Motor Imagery based Neurorehabilitation 

Saranirad, Vahid 
George Moore PhD scholarship in Intelligent Data Analytics: 
Enhancing biological plausability of deep learning for computer 
vision 

Simpson, David Brain-inspired Autonomous Learning for Resilient Electronic 
Systems 

Sweeney, Terence Machine vision for automated inspection of hard drive components 
CAST. 

Tahernezhadjavazm, Farajollah Evolutionary strategies for optimising signal and text classification 
Venezia, Samuel SPRINT: Smart Sports Video Analytics 
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Graduated December 2022 

Name Thesis Title 
Sharma, Pratikshya Spontaneous Facial Micro Expression Recognition and Analysis using 

Varying Resolutions 

Graduated July 2023 

Name Thesis Title 
Dhakan, Paresh Open-Ended Continuous Reinforcement Learning For Mobile Robots 
McHugh, Catherine Algorithmic Approaches to Energy Market Price Prediction 

Roy, Sujit 
Advancing MEG- and EEG-Based Decoding of Motor Imagery for 
Practical Brain-Computer Interfaces for Neuro-Rehabilitation 
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3 Publications 

Details of all Publications by the School of Computing, Engineering and Intelligent Systems are on the Ulster 
University’s Institutional Repository- PURE https://pure.ulster.ac.uk/. This section reports those outputs 
published over the period of this report and classified as either journal articles, books/chapters in books and 
published conference papers. 

3.1 Journal Articles 

Abdullayev, K, Chico, TJA, Manktelow, M, Buckley, 
O, Condell, J, Van Arkel, R, Diaz, V & Matcham, F 
2023, 'Stakeholder-led understanding of the 
implementation of digital technologies within 
heart disease diagnosis: a qualitative study 
protocol', BMJ Open, vol. 13, no. 6, e072952, pp. 
1-4. https://doi.org/10.1136/bmjopen-2023-
072952 

Ahmed, S, Singh, M, Doherty, B, Ramlan, EI, Harkin, 
K, Bucholc, M & Coyle, D 2023, 'An Empirical 
Analysis of State-of-Art Classification Models in an 
IT Incident Severity Prediction Framework', 
Applied Sciences, vol. 13, no. 6, 3843, pp. 1-27. 
https://doi.org/10.3390/app13063843 

Aitor , M-S, Del Ser Lorente, J, Lopez Lobo, J, 
Garcia-Bringas , P & Kasabov, N 2023, 'A novel Out-
of-Distribution detection approach for Spiking 
Neural Networks: Design, fusion, performance 
evaluation and explainability', Information Fusion, 
vol. 100, 101943, pp. 1-20. 
https://doi.org/10.1016/j.inffus.2023.101943 

Ali, A, Dunlop, P, Coleman, S, Kerr, D, McNabb, R & 
Noormets, R 2023, 'Glacier area changes in Novaya 
Zemlya from 1986-89 to 2019-21 using object-
based image analysis in Google Earth Engine', 
Journal of Glaciology, pp. 1-12. 
https://doi.org/10.1017/jog.2023.18 

Alsaadi, D, Stephens, I, Simmons, LO, Bucholc, M & 
Sugrue, M 2022, 'Prophylactic onlay mesh at 
emergency laparotomy: promising early outcomes 
with long-acting synthetic resorbable mesh', ANZ 
Journal of Surgery, vol. 92, no. 9, pp. 2218-2223. 
https://doi.org/10.1111/ans.17925 

Ananthakrishnan, B, Subash Muthu, K, Yogarajah, 
P, Dhamale, A & Kaushik, MV 2023, 'A Foreground 

Prototype-Based One-Shot Segmentation of Brain 
Tumors', Diagnostics, vol. 13, no. 7, 1282, pp. 1-14. 
https://doi.org/10.3390/diagnostics13071282 

Arpaia, P, Coyle, D, Donnarumma, F, Esposito, A, 
Natalizio, A & Parvis, M 2023, 'Visual and haptic 
feedback in detecting motor imagery within a 
wearable brain-computer interface', 
Measurement, vol. 206, 112304, pp. 1-9. 
https://doi.org/10.1016/j.measurement.2022.112 
304 

Arpaia, P, Coyle, D, Esposito, A, Natalizio, A, Parvis, 
M, Pesola, M & Vallefuoco, E 2023, 'Paving the 
Way for Motor Imagery-Based Tele-Rehabilitation 
through a Fully Wearable BCI System', Sensors, vol. 
23, no. 13, 5836, pp. 1-17. 
https://doi.org/10.3390/s23135836 

Behera, C, Joshi, A, Wang, D-H, Sharp, T & Wong-
Lin, K 2023, 'Degeneracy and stability in neural 
circuits of dopamine and serotonin 
neuromodulators: A theoretical consideration', 
Frontiers in Computational Neurosience, vol. 16, 
950489, pp. 1-16. 
https://doi.org/10.3389/fncom.2022.950489 

Bhandari, M, Yogarajah, P, Subash Muthu, K & 
Condell, J 2023, 'Exploring the Capabilities of a 
Lightweight CNN Model in Accurately Identifying 
Renal Abnormalities: Cysts, Stones, and Tumors, 
Using LIME and SHAP', Applied Sciences, vol. 13, 
no. 5, 3125, pp. 1-17. 
https://doi.org/10.3390/app13053125 

Bucholc, M, Bradley, D, Bennett, D, Patterson, L, 
Spiers, R, Gibson, D, Van Woerden, H & Bjourson, 
AJ 2022, 'Identifying pre-existing conditions and 
multimorbidity patterns associated with in-
hospital mortality in patients with COVID-19', 
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https://doi.org/10.3390/diagnostics13071282
https://doi.org/10.1016/j.measurement.2022.112304
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Scientific Reports, vol. 12, no. 1, 17313. 
https://doi.org/10.1038/s41598-022-20176-w 

Bucholc, M, Titarenko, S, Ding, X, Canavan, C & 
Chen, T 2023, 'A hybrid machine learning approach 
for prediction of conversion from mild cognitive 
impairment to dementia', Expert Systems with 
Applications, online available, vol. 217, 119541, 
pp. 1-9. 
https://doi.org/10.1016/j.eswa.2023.119541 

Cao, Z, Zhang, Y, Tian, R, Ma, R, Hu, X, Coleman, S 
& Kerr, D 2022, 'Object-Aware SLAM Based on 
Efficient Quadric Initialization and Joint Data 
Association', IEEE Robotics and Automation 
Letters, vol. 7, no. 4, pp. 9802-9809. 
https://doi.org/10.1109/lra.2022.3190622 

Chowdary, J & Yogarajah, P 2023, 'EU-Net: 
Enhanced U-shaped Network for Breast Mass 
Segmentation', IEEE Journal of Biomedical and 
Health Informatics, pp. 1-11. 
https://doi.org/10.1109/JBHI.2023.3266740 

Chowdary, J, G, S, M, P & Yogarajah, P 2023, 
'Nucleus Segmentation and Classification using 
Residual SE-UNet and Feature Concatenation 
Approach in Cervical Cytopathology Cell images', 
Technology in Cancer Research and Treatment, 
vol. 22, pp. 1-14. 
https://doi.org/10.1177/15330338221134833 

Chui, KT, Gupta, BB, Liu, J, Arya, V, Nedjah, N, 
Almomani, A & Chaurasia, P 2023, 'A Survey of 
Internet of Things and Cyber-Physical Systems: 
Standards, Algorithms, Applications, Security, 
Challenges, and Future Directions', Information, 
vol. 14, no. 7, 388, pp. 388. 
https://doi.org/10.3390/info14070388 

Cooney, C, Folli, R & Coyle, D 2022, 'Opportunities, 
pitfalls and trade-offs in designing protocols for 
measuring the neural correlates of speech', 
Neuroscience and Biobehavioral Reviews, vol. 140, 
104783. 

Costa, TPD, Gillespie, J, Pelc, K, Adefisan, A, 
Adefisan, M, Ramanathan, R, Murphy, F & Qu, S 
(ed.) 2022, 'Life Cycle Assessment Tool for Food 
Supply Chain Environmental Evaluation', 
Sustainability, vol. 15, no. 1, 718, pp. 1-24. 
https://doi.org/10.3390/su15010718 

Costa, TPD, Gillespie, J, Pelc, K, Shenker, N, 
Weaver, G, Ramanathan, R, Murphy, F & Guidetti, 
R (ed.) 2023, 'An Organisational-Life Cycle 
Assessment Approach for Internet of Things 
Technologies Implementation in a Human Milk 
Bank', Sustainability, vol. 15, no. 2, 1137. 
https://doi.org/10.3390/su15021137 

Crook-Rumsey, M, Howard, C, Doborjeh, Z, 
Doborjeh, M, Ramos, JIE, Kasabov, N & Sumich, A 
2022, 'Spatiotemporal EEG Dynamics of 
Prospective Memory in Ageing and Mild Cognitive 
Impairment', Cognitive Computation, vol. 15, no. 
4, pp. 1273-1299. 
https://doi.org/10.1007/s12559-022-10075-7 

da Costa, TP, Gillespie, J, Cama-Moncunill, X, 
Ward, S, Condell, J, Ramanathan, R, Murphy, F & 
Boccia, F (ed.) 2022, 'A Systematic Review of Real-
Time Monitoring Technologies and Its Potential 
Application to Reduce Food Loss and Waste: Key 
Elements of Food Supply Chains and IoT 
Technologies', Sustainability, vol. 15, no. 1, 614. 
https://doi.org/10.3390/su15010614 

De Priall, O, Brandoni, C, Gogulancea, V, Jaffar, M, 
Hewitt, N, zhang, K & Huang, Y 2022, 'Gasification 
of Biowaste Based on Validated Computational 
Simulations: A Circular Economy Model to Handle 
Poultry Litter Waste', Waste and Biomass 
Valorization , vol. 13, no. 9, pp. 3899-3911. 
https://doi.org/10.1007/s12649-022-01815-9 

Delaney, TJ & O’Donnell, C 2023, 'Fast-local and 
slow-global neural ensembles in the mouse brain', 
Network Neuroscience, vol. 7, no. 2, pp. 731-742. 
https://doi.org/10.1162/netn_a_00309 

Doborjeh, M, Doborjeh, Z, Merkin, A, 
Krishnamurthi, R, Enayatollahi, R, Feigin, V & 
Kasabov, N 2022, 'Personalized Spiking Neural 
Network Models of Clinical and Environmental 
Factors to Predict Stroke', Cognitive Computation, 
vol. 14, no. 6, pp. 2187–2202. 
https://doi.org/10.1007/s12559-021-09975-x 

Doborjeh, Z, Doborjeh, M, Sumich, A, Singh, B, 
Merkin, A, Budhraja, S, Goh, W, Lai, E, Williams, M 
& Tan, S et al. 2023, 'Investigation of social and 
cognitive predictors in non-transition ultra-high-
risk' individuals for psychosis using spiking neural 
networks', Schizophrenia, vol. 9, no. 1, 10, pp. 1-
10. https://doi.org/10.1038/s41537-023-00335-2 
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https://doi.org/10.1177/15330338221134833
https://doi.org/10.3390/info14070388
https://doi.org/10.3390/su15010718
https://doi.org/10.3390/su15021137
https://doi.org/10.1007/s12559-022-10075-7
https://doi.org/10.3390/su15010614
https://doi.org/10.1007/s12649-022-01815-9
https://doi.org/10.1162/netn_a_00309
https://doi.org/10.1007/s12559-021-09975-x
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Dong, Q, Zhou, S,  Zhang, Q & Kasabov, N 2022, 'A 
class of 5D Hamiltonian conservative hyperchaotic 
systems with symmetry and multistability', 
Nonlinear Dynamics, vol. 110, no. 3, pp. 2889-
2912. https://doi.org/10.1007/s11071-022-
07735-6 

Fayemiwo, M, Olowookere, TA, Olaniyan, OO, 
Ojewumi, TO, Oyetade, IS, Freeman, S & Jackson, 
P 2023, 'Immediate word recall in cognitive 
assessment can predict dementia using machine 
learning techniques', Alzheimer's Research & 
Therapy, vol. 15, no. 1, 111, pp. 1-14. 
https://doi.org/10.1186/s13195-023-01250-5 

Garg, G, Prasad, G, Grag, L, Miyakoshi, M, Nakai, T 
& Coyle, D 2022, 'Regional optimum frequency 
analysis of resting-state fMRI data for early 
detection of Alzheimer’s disease biomarkers', 
Multimedia Tools and Applications, vol. 81, pp. 
41953-41977. https://doi.org/10.1007/s11042-
022-13523-6 

Gaur, P, Chowdhury, A, McCreadie, K, Pachori, RB 
& Wang, H 2022, 'Logistic Regression With Tangent 
Space-Based Cross-Subject Learning for Enhancing 
Motor Imagery Classification', IEEE Transactions 
on Cognitive and Developmental Systems, vol. 14, 
no. 3, pp. 1188-1197. 
https://doi.org/10.1109/tcds.2021.3099988 

Gillespie, J, da Costa, TPD, Cama-Moncunill, X, 
Cadden, T, Condell, J, Cowderoy, T, Ramsey, E, 
Murphy, F, Kull, M & Gallagher, R et al. 2023, 'Real-
Time Anomaly Detection in Cold Chain 
Transportation Using IoT Technology', 
Sustainability, vol. 15, no. 3, 2255. 
https://doi.org/10.3390/su15032255 

Gogulancea, V, Rolfe, A, Jaffar, M, Brandoni, C, 
Atsonios, K, Detsios, N, Dieringer, P & Huang, Y 
2023, 'Technoeconomic and Environmental 
Assessment of Biomass Chemical Looping 
Gasification for Advanced Biofuel Production', 
International Journal of Energy Research, vol. 
2023, 6101270, pp. 1-17. 
https://doi.org/10.1155/2023/6101270 

Gorman, M, Ding, X, Maguire, L & Coyle, D 2023, 
'Anomaly Detection in Batch Manufacturing 
Processes Using Localized Reconstruction Errors 
From 1-D Convolutional AutoEncoders', 
Transactions on Semiconductor Manufacturing, 

vol. 36, no. 1, pp. 147-150. 
https://doi.org/10.1109/TSM.2022.3216032 

Hao, J, Zou, J, Zhang, J, Chen, K, Wu, D, Cao, W, 
Shang, G, Yang, JYH, Wong-Lin, K & Sun, H et al. 
2023, 'scSTAR reveals hidden heterogeneity with a 
real-virtual cell pair structure across conditions in 
single-cell RNA sequencing data', Briefings in 
Bioinformatics, vol. 24, no. 2, bbad062, pp. 1-13. 
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Cornell University, pp. 1-10, 3rd International 
Conference on Machine Learning Techniques and 
Data Science (MLDS 2022), London, United 
Kingdom, 26/11/22. 
https://arxiv.org/abs/2212.00414 

Ranson, JM, Khleifat, AA, Lyall, DM, Newby, D, 
Winchester, LM, Proitsii, P, Veldsman, M, 
Rittman, T, Marzi, S & Yao, Z et al. 2022, ‘The Deep 
Dementia Phenotyping (DEMON) Network: A 
global platform for innovation using data science 
and artificial intelligence’, Alzheimer’s and 
Dementia, vol. 18, no. S11, e067873, pp. 1-2. 
https://doi.org/10.1002/alz.067873 

SALVADOR CANAS MORENO, ANTONIO RIOS 
NAVARRO & Alejandro Linares-Barranco 2023, 
LIPSFUS: A neuromorphic dataset for audio-visual 
sensory fusion of lip reading. in Proceedings IEEE 
International Symposium on Circuits & Systems. 
IEEE International Symposium on Circuits and 
Systems, IEEE, pp. 1, IEEE International 
Symposium on Circuits & Systems, Monterey, 
California, United States, 21/05/23. 
https://doi.org/10.1109/ISCAS46773.2023.10181 
685 

Saranirad, V, Dora, S, McGinnity, TM & Coyle, D 
2022, Assembly-based STDP: A New Learning Rule 
for Spiking Neural Networks Inspired by Biological 
Assemblies. in 2022 International Joint 
Conference on Neural Networks (IJCNN). IEEE, pp. 
1-7. 
https://doi.org/10.1109/ijcnn55064.2022.98919 
25 

Shalini, L, Manvi, S, Gardiner, B & Chandra Gowda, 
N 2022, Image Based Classification of COVID-19 
Infection using an Ensemble of Machine Learning 
Classifiers and Deep Learning Techniques. in 
International Conference on Data Science, Agents 
and Artificial Intelligence. International 
Conference on Data Science, Agents and Artificial 
Intelligence, 10/12/22. 

Shen, Y, Zhang, Y, Wu, Y, Wang, Z, Yang, L, 
Coleman, S & Kerr, D 2023, BSH-Det3D: Improving 
3D Object Detection with BEV Shape Heatmap. in 
International Conference on Intelligent Robotics 
and Systems 2023: IROS 2023. 

Smith, L, Lyons, F, Bridges, B & Casey, R 2022, 
WithFeelVR: the Spatial and Textural Affordances 
of VR as a Mapping Strategy for an Accessible 
Digital Musical Instrument. in Proceedings of the 
International Computer Music Conference. 
International Computer Music Association, 
University of Limerick, Ireland, pp. 124-131, 
Proceedings of the International Computer Music 
Conference 2022, Limerick, Ireland, 3/07/22. 

Sweeney, T, Coleman, S & Kerr, D 2022, Deep 
Learning for Semiconductor Defect Classification. 
in 2022 IEEE 20th International Conference on 
Industrial Informatics (INDIN). IEEE, pp. 572-577, 
IEEE International Conference on Industrial 
Informatics, Perth, Australia, 25/07/22. 
https://doi.org/10.1109/INDIN51773.2022.9976 
162 

Tahernezhad-Javazm, F, Rankin, D & Coyle, D 
2022, R2-HMEWO: Hybrid multi-objective 
evolutionary algorithm based on the Equilibrium 
Optimizer and Whale Optimization Algorithm. in 
2022 IEEE Congress on Evolutionary Computation, 
CEC 2022 - Conference Proceedings. 2022 IEEE 
Congress on Evolutionary Computation, CEC 2022 
- Conference Proceedings, IEEE, pp. 8, IEEE 
WORLD CONGRESS ON COMPUTATIONAL 
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INTELLIGENCE, Padua, Italy, 18/07/22. 
https://doi.org/10.1109/cec55065.2022.9870371 

Tan, H, Faraz, M, Lenfesty, B, Asadpour, A & 
Wong-Lin, K 2023 ‘Time-variant gain in noise but 
not signal in drift-diffusion model leads to slower 
error decisions’. 
https://doi.org/doi:10.31234/osf.io/my4xp 

Wang, H, Teng, Z, Wu, C & Coleman, S 2022, Facial 
Landmarks and Generative Priors Guided Blind 
Face Restoration. in 2022 IEEE 20th International 
Conference on Industrial Informatics (INDIN). 
2022 IEEE 20th International Conference on 
Industrial Informatics (INDIN), IEEE. 
https://doi.org/10.1109/indin51773.2022.99761 
26 

Universities and knowledge institutions globally 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 and their SDG’s. 

SDG 9 - Industry, Innovation, and Infrastructure SDG 7 - Affordable and Clean Energy 

SDG 11 - Sustainable Cities and Communities SDG 13 - Climate Action 

SDG 12 - Responsible Consumption and Production SDG 3 - Good Health and Well-being 

SDG 8 - Decent Work and Economic Growth SDG 10 - Reduced Inequalities 

SDG 17 - Partnerships for the Goals SDG 16 - Peace, Justice and Strong Institutions 

SDG 15 - Life on Land SDG 14 - Life Below Water 

SDG 4 - Quality Education SDG 6 - Clean Water and Sanitation 

SDG 1 - No Poverty 

21 

https://doi.org/10.1109/cec55065.2022.9870371
https://doi.org/doi:10.31234/osf.io/my4xp
https://doi.org/10.1109/indin51773.2022.9976126
https://doi.org/10.1109/indin51773.2022.9976126
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsdgs.un.org%2Fgoals&data=05%7C01%7Ca.crymble%40ulster.ac.uk%7C18c0d2360ba14c0ba9b508da5813d619%7C6f0b94874fa842a8aeb4bf2e2c22d4e8%7C0%7C0%7C637919139481025178%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=yJ8NrJh6FC3goIkQVOVTU3vUn4Iwy2XQPX21wRNgo2E%3D&reserved=0
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 4 Research Funding 

Portfolio of Research Grants awarded during period 1 August 2022 - 31 July 2023 

Unit of Assessment 
Member 

Title of Award Funding Body Value Date 

Mr D Holmes 
Dr D Charles 

RA Eng Enterprise 
Fellowship. 

Royal Academy of Eng 
Enterprise Fellow 

£60,000.00 01/07/21 

Prof Joan Condell 
Prof Jim Harkin 
William McElholm 

Heat and Energy 
Education and 
Empowerment for Rural 
Areas. 

Interreg NPA 2021-
2027 Programme 

£19414.19 04/08/22 

Dr Darryl Charles 
Dr Deborah Rankin 

Magic Glass: Virtual 
Reality Upper Arm Stroke 
Rehabilitation. 

INI Invest Northern 
Ireland 

£122500.37 26/08/22 

Prof Damien Coyle 
Dr Saugat 
Bhattacharyya 

AI-EPOCMON US Ireland - DfE, 
Invest NI 

£299,999.00 02/09/22 

Prof Joan Condell NI Healthy Ageing scaling 
social ventures. 

Innovate UK £49,897.95 26/01/23 

Dr Deborah Rankin 
Prof Michaela Black 
Dr Adrian Moore 
Prof Jonathan Wallace 

Lung Cancer-related risk 
factors and their impact 
assessment. 

HE-IFS Horizon Europe 
– Innovate UK 
Guarantee via IFS 

£469,521.00 02/02/23 

Dr Dermot Kerr 
Prof Sonya Coleman 
Dr Justin Quinn 

Standardised Architecture 
for Trusted Research 
Environments. 

MRC Medical 
Research Council 

£55,332.00 07/02/23 

Dr Magda Bucholc Excess mortality in 
Northern Ireland. 

HSC R&D Health & 
Social Care R&D 
Division Public Health 
Agency 

£11,170.00 15/02/23 

Prof Eugene McNamee 
Prof KJ Curran 

Machine learning for 
more efficient data 
extraction in legal 
documents. 

Allen and Overy 
Foundation 

£832,853.18 01/03/23 

Dr Justin Quinn 
Dr Dermot Kerr  
Prof Sonya Coleman 
Peter Devine 

Hartree Northern Ireland 
(Hartree NÍ). 

STFC Science and 
Technologies Facilities 
Council 

£1,219,845. 
00 

01/03/23 
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 Note

Prof Jim Harkin 
Prof Neil Hewitt 
William McElholm 

Modelling and Optimising 
on-farm Renewable 
Energy Generation and 
Consumption using 
Artificial Intelligence. 

Agri Search-NI 
Agricultural Research 
and Development 
Council 

£120,000.00 18/04/23 

Prof Joan Condell 
Prof Gerard Leavey 
Dr Ruth Price 

Longitude Prize for 
Dementia. 

Challenge Works £80,000.00 07/06/23 

Note from the Associate Dean 

It is my pleasure to endorse the Research & Innovation Annual Report from the School of Computing 
Engineering and Intelligent Systems (SCEIS) for the 2022-23 Academic Year. The report provides a concise 
account of the core research activities undertaken and the outputs achieved in the period. 

The research and innovation activities reported here build on the excellent outcomes that colleagues in the 
School achieved in the 2021 Research Excellence Framework (REF 2021) and contribute to our ambition for 
an even better performance in the next REF exercise. 

The achievements reported here are fully aligned with the Ulster University Strategy, People, Place & 
Partnerships: Delivering Sustainable Futures for All (Strategy - People, Place and Partnership (ulster.ac.uk)) 
and the Ulster University Research Strategy 2023-28 (Ulster University Research Strategy 2023-2028). As 
such, they contribute significantly to the Faculty of Computing, Engineering & the Built Environment 
Operational Plan in respect to the delivery our collective goal of research excellence, inclusion, and impact. 

Prof Brian Meenan 
Research & Innovation 
Faculty of Computing, Engineering & the Built Environment 

23 

https://www.ulster.ac.uk/people-place-and-partnership/strategy/_nocache
https://www.ulster.ac.uk/research/strategy


Research Centres and Groups 
Computational Neuroscience and Neuromorphic Engineering (CNET) Team members: 
Dr. Cain O Donnell (Lead), Dr. John Wade, Dr. Bronac Flanagan, Dr. Marinus Toman, Dr. 
Aqib Javed, Mr Malachy McElholm, Prof. Jim Harkin and Prof. Liam McDaid 

Cognitive Neuroscience and Neurotechnology (CNN) Team members: Dr, Wong Lin 
Kongfatt (Lead), Prof Girijesh Prasad and Dr. Saugat Bhattacharyya. 

Cognitive Robotics (CR) Team members: Dr. Dermot Kerr (Lead), Prof Sonya Coleman, Dr. 
Philip Vance, Dr, Nazmul Siddique. 

Intelligent Data Analytics (IDA) Team members: Dr. Bryan Gardner (Lead),Dr. Karl 
McCreadie, Dr. Muskaan Singh, Dr. James Connolly, Dr. Xuemei Ding 

Human Centred Computing (HCC) Team members: Prof. Joan Condell (Lead), Prof 
Michaela Black, Dr. Debbie Rankin, Dr. Priyanka Chaurasia, Dr. Pratheepan Yogarajah, Mr. 
Michael Callaghan, Prof. Kevin Curran 

ulster.ac.uk 
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