
RSE for Data-Driven 
AI Research

Grazziela Figueredo
University of Nottingham



In times of Software Dev/Engineering living an 
“existential crisis”…

how have we advanced Research and Outputs 
through the collective power of the University of 
Nottingham RSE community



3

Grazziela Figueredo

23 April 2026

About Me

Associate Professor in Health Data 
Science, The University of Nottingham

 Expertise
 Data science and ML for medical 

and (bio)materials domains
 Data science as a service:

 Research into intelligent 
products

 Knowledge transfer

 Worked at/with the DRS in Nottingham

 All projects benefitted from RSE input

LLMs

QSAR/QSPR

GenAI

Deep Learning

Digital Infrastructures

Federated Learning

AI Data Mapping
FAIR

Modelling Provenance

Responsible AI
Active Learning
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 Chemistries

 Topographies

 Various cellular responses

 Rich data

High-throughput Screening

Biomaterials Discovery

L. Burroughs et al. 2021. Discovery of synergistic material-topography combinations to 
achieve immunomodulatory osteoinductive biomaterials using a novel in vitro screening 
method: The ChemoTopoChip, Biomaterials, 271.
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A Generic Analytics Pipeline

B
io

lo
g

ic
a

l h
yp

o
th

e
si

s

Experimental Design Microarray 
Experiments

Test Groups 
(polymer/topography/g

ene/biomarker 
upregulation, etc.)

Repeat 1

Repeat 2

Repeat n

Control Group 
(flat/healthy 

patients/benign 
tumour, biomarker 
normal expression, 

etc.

Repeat 1

Repeat 2

Repeat n

Quality Assessment

Data Pre-processing 
and Normalisation

Visualisation

Image Files, Feature 
Extraction

Poor 
data 

quality?
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Overall Challenges in Data-Driven Discovery of Cell-
Instructive Materials

Understanding interplay between chemistry, topography and biology

Understand synergy between chemistry and topographies

Mechanistic interpretation

Reliable FAIR (findable, accessible, interoperable, reusable) data

AI (the black box) as a bridge between materials and biology?
• AI Explainability
• AI Reliability
• FAIR models
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Materials for Medical Devices
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My Research within the Project Ecosystem
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 Robust explainability

 Comprehensive design 
rules

 Analysis and modelling 
provenance

Tabular Data  - Traditional Models

Rengasamy, D et al. Feature importance in machine 
learning models: A fuzzy information fusion approach, 
Neurocomputing, 2022, 511.

Rengasamy, D.; Rothwell, B.C.; Figueredo, G.P. Towards 
a More Reliable Interpretation of Machine Learning 
Outputs for Safety-Critical Systems Using Feature 
Importance Fusion. Appl. Sci. 2021, 11, 11854.
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Tabular Data Solution - Helix

Aguilar-Bejarano, E., Lea, D., Sivakumar, K., Mase, J.M. et al. (2026) ‘Helix 1.0: An open-source 
framework for reproducible and interpretable machine learning on tabular scientific data’, Patterns. 
Available at: https://doi.org/10.1016/j.patter.2026.101536
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Helix – Analysis and Modelling
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Helix Provenance
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 Multiple representations

 Graph-based

 Transformer-based

 Etc

 Means for interpretation

Polymer Modelling

Graph Representation of Polymers
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Graph Representation of Polymers - PolyNet

Eduardo Aguilar-Bejarano
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Unstructured Chemistry Data – PolyNet Data 
Representation
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Unstructured Chemistry Data – PolyNet Model 
Interpretation
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Proposed Solution – Design of Topographies
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Original Dataset

Train

Surrogate Model

Topography Generator

Train

New 
Topography 

Design

Prediction

Selection strategy

Selected new samples
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The Dynamic FFT Conditional Blurring Generative 
Adversarial Network (DF-ACBlurGAN) 
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Next steps: engineer the closed loop
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 Intelligent collaborative tools focused on
 FAIR data and models
 Explainable
 Human-cooperation
 Community driven (open source, with open backlog)
 The value of RSE for FAIR close-loop research to accelerate 

discovery

Final Remarks

Example of communities of practice in Nottingham 
fostering collaboration, peer-learning, software better fit for 

purpose, and sharing ideas and best practice
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