
Astronomy and Physics Department

Industry and 
Wider 
Engagement

AI in HEP Exploratory Meeting

Gabriel Facini

October 1, 2024

1



Outline

• Facilitate fact-finding and 
discussion around challenges, 
barriers, opportunities in engaging 
with industry on AI matters

• HEP <-> Industry ML exchange

• Skills

• UCL Industry Projects

• Lessons

• Conclusions
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What is the current status of industry/wider 
engagement in the HEP area?
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‒ Advanced Tools/Algorithms Developed by Industry
‒ pyTorch: Torch @ Idiap Research Institute (EPFL) -> pyTorch @ META -

> Linue foundation
‒ DeepMind plasma control w/ RL EPFL -> COSY injection optimised 
‒ FastML open question – do we hit their level of complexity?

‒ Computing Technology and Infrastructure
‒ Cloud Computing Services - CERN utilizes Azure for scalable 

computing resources and Fermilab uses AWS (neutrino program?)
‒ NVIDIA blog on LHC physics 

‒ Quantum computing i.e. IBM Quantum Computing and CERN
‒ Data Challenges:Higgs boson, TrackML, CMS collisions
‒ Industry projects internship – not related to research, skills based

https://deepmind.google/discover/blog/accelerating-fusion-science-through-learned-plasma-control/
https://arxiv.org/abs/2406.12735v1
https://developer.nvidia.com/blog/cuda-spotlight-gpu-accelerated-high-energy-physics/
https://quantum.web.cern.ch/cern-ibm-quantum-hub
https://www.kaggle.com/c/higgs-boson
https://www.kaggle.com/c/trackml-particle-identification
https://www.kaggle.com/competitions/cern-lhc-cms-collisions-jets/overview/evaluation
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‒ Summary: It is not a two way street. Industry leads, we follow
‒ Leading innovations in ML/AI via industry since the deep learning 

revolution
‒ HEP is not regularly making CS-based publication that are 

foundational. 
We apply the latest, greatest to our data

‒ They make tools, hardware, servies that we use
‒ We make challenges to help them get interested in our problems

What is the current status of industry/wider 
engagement in the HEP area?



What are the challenges/barriers that we 
are facing in this area (e.g. generating 
interest in our research, engaging 
external/industry expertise, building 
lasting links/projects, generating income, 
industry churn, paperwork etc.)?
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‒ Why should industry care about us?
‒ Our research, more Higgs bosons, has zero street value

‒ Honorary titles have some value for some poeple
‒ Time is money and industry does not waste time (to first order)

‒ When are we useful?
‒ Our skills are in need – let me tell you about how I know.
‒ Opportunity to upskill themselves
‒ Interests can allign, but difficult to find. Hard requirement.



“Data is the 
driving force 
of the world’s 
modern 
economies.”

“It fuels innovation in businesses large and 
small and has been a lifeline during the 
global coronavirus pandemic. Effective use 
of data can boost productivity, create new 
businesses and jobs, improve public 
services and position the UK as the 
forerunner of the next wave of innovation.”

-- The Rt Hon John Whittingdale OBE MP
Minister of State for Media and Data

Quantifying the UK Data Skills Gap 
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https://www.gov.uk/government/publications/quantifying-the-uk-data-skills-gap


Skills Gap

35,000

10,000

Over 35,000 UK data scientist jobs on LinkedIn

only 10,000 new data scientists from university each year 

Of the 54% of companies currently using the tech, 63% said they 
have a shortage in the skills required to properly implement it.

Some UK organisations i.e. Hartree Centre have a mandate to 
upscale industry. Training professionals to use AI.
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https://www.sas.com/en_gb/training/for-businesses.html
https://www.gov.uk/government/publications/quantifying-the-uk-data-skills-gap/quantifying-the-uk-data-skills-gap-full-report
https://www.sas.com/en_gb/training/for-businesses.html
https://www.gov.uk/government/publications/quantifying-the-uk-data-skills-gap/quantifying-the-uk-data-skills-gap-full-report


Industry and Academia Hybrids
(Hartree/SciML)
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‒ Hartree/SciML are big organisations, tons of compute, top talent making 
collaborations/contract with big name organisations or for big problems 
(i.e. fusions)
o Is this true?

‒ Is so, clearly something to offer industry – resources to solve big problems
‒ CERN OpenLab, Swiss Data Science Center – housed with experts



CASE and Knowledge Exchange
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‒ CASE projects?
‒ The STFC Industrial CASE (Cooperative Awards in Science and 

Technology) studentship competition provides support for PhD students 
to work in collaboration with a non-academic partner on projects that fall 
within the STFC core science programme in astronomy, particle 
physics, nuclear physics and accelerator science, or on projects that 
aim to apply technologies or techniques developed within the 
programme into other areas.

‒ list  "ML applied to galaxy formation and neutralising security threats."

‒ KIP – offer subsidies a PDRA-level hire in a company and 10% of 
academic time total for 2 academics. More money for smaller company
‒ too slow for start-ups (9-11 months)
‒ Haven't found a company who is interested – still looking. 

https://www.ukri.org/what-we-do/developing-people-and-skills/stfc/training/types-of-training/industrial-case-studentships/


Training Grounds: CDTs
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‒ STFC Funded CDTs (2022, not 2016)
‒ UCL CDT
‒ University of Cambridge CDT
‒ University of Liverpool CDT

▪ Partnered with Liverpool John Moores University
‒ University of Sussex CDT

▪ Partnered with Queen Marys University of London, and the Open 
University

o NUdata STFC Centre For Doctoral Training In Data Intensive Science
‒ UKRI artificial intelligence Centres for Doctoral Training
o 12 funded in 2023 (link)

‒ Will talk about UCL CDT as it is my experience

https://www.ukri.org/who-we-are/our-vision-and-strategy/tomorrows-technologies/how-we-work-in-ai/ukri-artificial-intelligence-centres-for-doctoral-training/


A Centre of Doctoral Training (CDT)

Unique training 
programme

DIS experiments

Industry expertise
Cross-disciplinary 

expertise

UCL’s top-class students
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05 November 2021 

 
Professors Konstantinidis & Lahav  
Department of Physics & Astronomy 
University College London 
Gower Street 
LONDON  
WC1E 6BT 
 
REF: Statement of Support for the STFC CDT in Data Intensive Science 
 
 
Dear Professors Konstantinidis and Lahav, 
 
The Guy's and St Thomas' (GSTT) NHS Foundation Trust Frailty Data Group strongly 
supports the Centre for Doctoral Training in Data Intensive Science (DIS) at UCL, which will 
be directed by Professors Konstantinidis and Lahav. Whilst the NHS generates vast amounts 
of data; the current use of data analysis to support decision making in the NHS is variable, 
and often poor.  The challenge with health data is not the lack of data but the ability to 
effectively collate, statistically analyse and extract actionable insight. To translate the 
investment into data collection and analytics into better outcomes and experience for 
patients, populations and staff it requires a collaborative approach between front line 
clinical/operation staff, data scientists and research; to develop evidence-based, sustainable, 
and impactful health interventions which improve healthcare outcomes.  Within the NHS 
there are developments which will both improve the structure of data to support analysis and 
an integration of practice to support actions linked to predictive analytics. 
 
As such, it is critical that the UK trains enough individuals with advanced skills in this area, to 
provide the necessary expertise to fulfil the transformation improvements promised by the 
data revolution. The CDT in Data Intensive Science promises to do exactly that, producing a 
stream of highly trained individuals with an advanced skillset covering statistical analysis, 
programming, modelling, machine learning and problem solving, who can apply these skills in 
a very wide range of different sectors across the economy/society. 
 
The GSTT Frailty Group chaired by myself, consists of both clinicians and clinical academics 
from across GSTT, with a specific focus on how can advanced analytics be used to tackle the 
everyday, wide-scale challenges faced by both clinical and operational staff. We have hosted 
several placements from the Centre both at GSTT and at the national Getting It Right First 
Time (GIRFT) Programme where I am the speciality lead for geriatric medicine.  We have 
found that the advanced and complementary skillset brought by the students, is extremely 
beneficial and has demonstrated the value of this co-production approach by both clinicians 
and data scientists which has enabled the:  

 
 Provision of domain expertise on what data is available and how to interpret it  
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26 October 2021 

 

Dear Profs Konstantinidis and Lahav,  

 

We are writing to confirm the participation of Blue Skies Space Ltd. as a partner company 

in the UCL proposal for a Centre for Doctoral Training in Data Intensive Science and 

Technologies, and offer our strong support to your initiative.  

 

Our company focuses on offering scientists around the world commercial access to 

astronomy satellites. Our first project, named ‘Twinkle’ (www.twinkle-spacemission.co.uk ) 

will be the first dedicated space telescope to characterise exoplanets through infrared 

spectroscopy. The large amount of data produced by the telescope and the scientific 

modelling needed to interpret the observations will require the use of advanced 

computational techniques. Developing our algorithms together with students from UCL will 

be highly beneficial to our company.  

 

UCL has a world-leading team of experts in astronomy, including in exoplanet science and 

infrared spectroscopy. We believe the training programmes offered and the inter-

disciplinary nature of the CDT, with involvement from several Departments, will bring 

additional cutting-edge expertise and allow the exchange of best practices for solving 

complex computing problems.   

 

Should the CDT receive funding, Blue Skies Space Ltd. commits to:  

· Offer placements to students (up to 2), with the necessary supervision and training 

during these placements.  The value of this support is c. £8,000. 

· Participate in seminars, workshops and focused training schools organized by the 

CDT, both as speakers and as attendees.  

 

Our company will provide training and skills development support for the students who will 

be working in a customer-focused environment. We believe that our company and the 

UCL CDT are natural partners with the common goal of advancing high-quality research 

and forming the data scientists of the future.  

 

We look forward to hearing the outcome of your bid.  

 

Yours sincerely,  

 

 
Dr Marcell Tessenyi  

Chief Executive Officer  
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From the Chief Scientific Adviser  
 
Centre for Doctoral Training in Data Intensive Science 
Physics and Astronomy 
UCL 
Gower Street 
London 
WC1E 6BT 
 
Dear Professor Konstantinidis and Lahav,  
 
Re: Statement of Support for the STFC CDT in Data Intensive Science 

 
The Department for Transport (DfT) strongly supports the Centre for Doctoral Training in 

Data Intensive Science at UCL, which will be directed by Professors Konstantinidis and 
Lahav. Given the prevalence of data in all spheres of the economy, which we especially 
see across the transport system, we fully recognise the importance of being able to 
effectively collate, store, analyse and learn from this data to enhance policy decisions. As 
such, it is vital that the UK trains enough individuals with advanced skills in this area, to 
provide the necessary expertise to fulfil the transformational promise of the knowledge 
economy. The training programme of the CDT in Data Intensive Science promises to train 
individuals with exactly these skills. 

 
The DfT is the government department responsible for all transport related matters in 

England along with certain transport matters in Scotland, Wales and Northern Ireland. It 
has around 18,000 staff members in total, including dedicated Science and Digital teams, 
who are focussed on tasks such as providing scientific input, data augmentation, statistical 

analysis, modelling and using machine learning techniques, with the aim of providing 
evidence to inform policy decisions. This has been demonstrated to improve policy and to 
have a significant positive impact upon both society and the economy in the UK. 
 
We have worked with Dr Scanlon, the Director of Research in the DIS CDT, in 2020, when 
he undertook a 3-month secondment within the DfT during which he co-led an initiative to 
create an Integrated Research Programme for Transport Decarbonising. We found that the 
complementary skills brought by individuals from other fields, was extremely beneficial in 

the policy making process. By collaborating with your Centre, we hope to benefit from: 
accessing academic expertise in the data intensive science area; building enhanced 

evidence and gaining new insights from undertaking projects with the highly skilled 
students; and building links via networking with other Partner organisations in the Centre.  

 
We envisage that we could participate in several of the CDT’s training activities: 

 

• Short-term projects, with significant DIS elements (statistical analysis, modelling, 
data handling), arise regularly within the department and we could envisage hosting 

approximately one 6-month placement per year in the DfT. We very much hope that 
by hosting placements, the complementary skills that the students bring will 
enhance the project outcomes, improving policy and potentially having a big 
societal/economic impact. 
 

 
6th Floor, Two Snow Hill 
Snow Hill Queensway,  
Birmingham, B4 6GA 
 
Tel: 07977023544   
E-Mail: sarah.sharples@dft.gov.uk 
 
Website: www.gov.uk/dft 
 
 5th November 2021 
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Dr. rer. nat. Utz-Uwe Haus 

Head of HPE HPC EMEA Research Lab/ 

EMEA Advanced Development 

 

utz-uwe.haus@hpe.com 

+41 78 6577220 Office 

HP (Schweiz) GmbH 

Glatt Tower - Neue Winterthurerstrasse 99 

8304 Wallisellen ZH 

Switzerland 

 

hpe.com 

 

 

 

The proposed program is positioned well to meet critical needs and we 

fully support this project as follows: 

o We offer to provide advice to the CDT regarding the design 

of the curriculum, from the industry side and taking into 

account academic experience of our team members. 

o We will be ready to host two 6-month placements, including 

co-supervision of the student. 

o We will be ready to host short-term industrial internships of 

students enrolled in the curriculum of the CDT. 

o We can offer the CDT contributions to mentorship 

programmes for some students enrolled in the program. 

o We can envision hosting an Industry Challenge Group Project 

for 3-4 students for 3 months. 

o We can contribute by giving guest lectures at UCL. 

 

We are thrilled by the proposal providing both an excellent academic 

research environment and addressing some of the most pressing 

concerns for skills development of the computational sciences industry. 

 

 

Yours sincerely, 

 

 

 

 

 

Utz-Uwe Haus 

Head of HPE HPC EMEA Research Lab (Bristol, Basel, Grenoble) 

 

 

02/11/2021 

 

D ear Professors Konstantinidis and Lahav, 

 

Re: Statem ent of Support for the STFC CDT in Data Intensive Science 

 

I would like to provide my support to the STFC CDT in Data Intensive Science at UCL. 

 

I am the Head of Research and Development in the Environmental Monitoring for Health 

Protection (EMHP) Deputy Directorate at the UK Health Security Agency (UKHSA). 

The UKHSA is responsible for planning, preventing and responding to external health 

threats, and providing intellectual, scientific and operational leadership at national and local 

level, as well as on the global stage, ensuring the nation can respond quickly and at greater 

scale to deal with pandemics and future threats.  

The EMHP programme, which sits within a multi-disciplinary analytical directorate of more 

than 100 individuals, working at the forefront of the response to COVID-19. The programme 

tests sewage for fragments of SARS-CoV-2 RNA. Samples are taken from approximately 270 

Sewage Treatment Works in England. The programme helps identify where the virus is 

circulating in England, detecting spikes in prevalence and presence of variants. Findings are 

reported to national decision makers and local stakeholders on a regular basis, helping to 

inform national strategy and localised action. It has the benefit of detecting the virus 

regardless of whether people have symptoms and/or whether they go for testing. 

Wastewater monitoring complements other testing programmes and public health actions 

to help protect against the threat of new variants. 

As the threat of variants has emerged, the programme now plays an important role in the 

detection of mutations of the virus, variants of concern (VOCs) and variants under 

investigation (VUIs). This is done through genomic sequencing of wastewater samples, to 

provide an indication of where VOCs and VUIs may be present across England. Insights from 

wastewater monitoring are shared with local and national decision makers, to help inform 

the action that they can take to stop further transmission. 

                                
 

IBM United Kingdom Limited 
Hursley Park 

Winchester 

Hampshire 
SO21 2JN 

+44 (0) 1962 815000 

Registered in England:  No. 741598 

Registered Office:  PO Box 41, North Harbour, 
Portsmouth, Hampshire  PO6 3AU 

Prof Nikos Konstantinidis 

University College London 
Gower Street 

London 
WC1E 6BT 

 
 

 
 

3 November 2021 
 

 
 

 
 

SUBECT TO CONTRACT 
 

Dear Professor Konstantinidis, 
 

I am pleased to write this letter enthusiastically supporting the STFC Centre for Doctoral Training in 
Data Intensive Science (DIS), the aim of which is to provide a strong practical and theoretical grounding 

in the techniques, tools, and ethics of data intensive science. 
 

At IBM we seek innovation that actively considers how our world will develop in the future whilst 
addressing the challenges of today, and so recognises the value of this initiative. Most particularly IBM 

appreciates the cross-disciplinary nature of the cohort-based training and the interaction between 
students from different research areas with industry, exposing them to new concepts, techniques, and 

innovative ideas, making them all-around better data scientists. 
 

Where practical, we would be happy to explore how we could contribute: 
 

• Access to IBM technology, which includes access to IBM Cloud services. 

• Access to Subject Matter Experts, to provide industry and technical guidance through the 

participation in the DIS Advisory Board.  

• Mentorship in the use of IBM technologies.  

IBM’s contribution is subject to contract and to the following principles:  

1. IBM having the right to review its contribution and terminate any agreement(s) on at least an 

annual basis, without any ongoing payment or other obligations. 
  

2. The parties confirm the proposed contribution does not raise any actual or potential conflicts of 
interest, is independent of any other past, present or potential future business between the 

university and IBM, and is not intended improperly to influence the IT procurement decisions of 
the university or any affiliated party.  

 
 

 

 
15th October 2021 
 

Dear Professors Konstantinidis and Lahav, 

Re: Statement of Support for the STFC CDT in Data Intensive Science (DIS) 

This letter is to confirm the participation of NCC Group as a partner organization in UCL’s proposal for 

continuation of the Centre for Doctoral Training (CDT) in Data Intensive Science (DIS). 

NCC Group is a global cyber security and risk management specialist, providing organisations 

worldwide with expert software resilience, verification and security consulting services. Modern times 

have brought a huge rise in the number of cyber-attacks affecting the networks of businesses of all 

sizes, and in all sectors. No person or organization is immune to the threat, and whilst the cost to 

economies is significant, the cost to individual businesses can be catastrophic. It is vital to develop 

methods to analyse the vast amount of data produced by computing networks to help identify such 

threats. The analysis of such large amounts of data, looking for tiny signals in vast backgrounds, in real 

time, requires innovative solutions and cutting-edge techniques. 

Given the vast rise in the amount of data created around the world, the importance of this data and the 

need to effectively analyse it, NCC Group strongly supports initiatives to train the next generation of 

data scientists. Over the past four years, NCC Group already has had a great experience working with 

UCL as an industry partner of their existing CDT in DIS and helped shape the centre’s approach to data 

security training via our existing collaboration. In previous years NCC Group has worked with the CDT’s 

students on successful research relating to: 

• Machine Learning and AI techniques for network and host threat and anomaly detection 

 

• The cybersecurity implications of Deepfake technologies (with an appraisal of the efficacy of 

current open source Deepfake offerings) 

 

• Machine Learning and AI techniques applied to the problem of static analysis of Microsoft 

Windows binaries, in a bid to determine malicious properties (malware) of those binaries. This 

project was started as a CDT Group Project, but took advantage of the new initiative launched 

this year of linking them to both MSc Industry Research Projects and to the CDT’s Summer 

Research Enhancement Bursary programme. We found that these new innovations in the 

CDT’s programme greatly enhanced the value and outcomes of this project, as it was able to 

continue for longer, allowing the machine learning models to be further studied and their 

performance to be significantly enhanced. It was also clearly a very beneficial training process 

for both the MSc students and summer student, who all made extremely significant 

contributions and gained invaluable experience of working with industry.  

The outcomes of these projects have been publicised both internally, at talks to the NCC data science 

team, and externally to NCC, both in reports and on our blog (that have been read widely around the 

world), generating a lot of interest and demonstrating the potential powerful impact of the work 

undertaken. In addition, the data and tools generated by the projects have been passed onto our Data 

Science team, where they will be further studied and have demonstrated the potential to have a 

significant economic and societal impact. 

Based on our experience working with the CDT students through group projects, we believe the 

students trained in this centre have exactly the skillsets needed by industry to fill the skills-need in the 

domains of AI and Machine Learning. We have full confidence that UCL's strong research record in this 

field, and the well-focussed training programme that is proposed for delivery jointly by academics from 

several disciplines and industry partners from a broad spectrum of DIS, will continue to be highly 

successful and certainly NCC Group will continue to be a real beneficiary of the high calibre student 

talent that passes through the CDT. 

 

 

 

November 8st, 2021  

 

Prof. Nikolaos Konstantinidis and Prof. Ofer Lahav 

Department of Physics and Astronomy 

University College London 

Gower Street, London WC1E 6BT 

 

Ref: Letter of Support for UCL s Centre of Doctoral Training in 

Data Intensive Science 

 

Dear Prof. Konstantinidis and Prof. Lahav, 

I am writing to express the strong support of NVIDIA Corporation for your Centre of Doctoral Training 

(CDT) in Data Intensive Science funded by the Science and Technology Facilities Council (STFC). 

NVIDIA Corporation is a worldwide leader in visual and accelerated computing. Our GPU computing 

platform is the foundation upon which many of the worlds most advanced numerical simulation and AI 

systems are built, and we strongly encourage research work that aims to develop new ways of applying 

h  ech g   e he d   cha e g g b e   

HPC and AI Supercomputers are the essential tools enabling scientific discoveries, development of new 

products, and self-learning software algorithms. We fully understand the need of training next-generation 

experts in the field of HPC, HPDA and AI to become the workforce behind a thriving world-class UK data 

science and AI ecosystem.  

The NVIDIA Deep Learning Institute (DLI) offers resources for diverse learning needs from learning 

materials to self-paced and live training to educator programs  giving individuals, teams, organizations, 

educators, and students what they need to advance their knowledge in AI, accelerated computing, 

accelerated data science, graphics and simulation, and more.  

DLI certifies qualified educators as DLI Ambassadors, enabling them to teach free DLI content exclusively 

to university students and staff. With a variety of courses to become certified in, this opens new 

opportunities to bring further topics such as Natural Language Processing, Data Engineering and advanced 

CUDA into the classroom. Workshops can be split over several days and delivered onsite or in a virtual 

classroom open to attendees from other universities. All workshops have assessments and student 

certificates. 

DLI Teaching Kits (https://www.nvidia.com/en-us/training/teaching-kits/) help to lower the barrier of 

incorporating AI and GPU computing in coursework with downloadable teaching materials and online 
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UK Atomic Energy Authority 

Culham Science Centre 

Abingdon 

Oxfordshire 

OX14 3DB 
 

www.ccfe.ac.uk 

Prof. Nikos Konstantinides, 
Department of Physics and Astronomy,  

University College London,  

Gower Street,  

London,  

WC1E 6BT 

 

5th November 2021 
 

 

 

Re: Statement of Support for the STFC CDT in Data Intensive Science 

 

 

Dear Professors Konstantinidis and Lahav, 

 

I am writing to offer my strong and enthusiastic support for your bid to STFC for continuation funding of the UCL 

DIS CDT. Having been a core partner since the beginning of your Centre, the high-quality training in Data Science 
you provide (and connection to other high profile initiatives at UCL) has become a key part of our mission at UKAEA. 

I am keen therefore for your CDT to continue to develop and grow as we enter the exascale era of AI and HPC 

“convergence”. 
 

UKAEA has been set a grand challenge mission by UK Government – to deliver Fusion power to grid in the early 

2040’s through a National Programme called STEP: https://www.bbc.co.uk/news/uk-england-cumbria-58911210 

Due to the imposed timescale (driven by the need to achieve Net Zero in the 2050’s) there is no time for conventional 

“test based” design. Instead, we must build “actionable” models of the highly coupled, multi-physics, multi-scale 

system that is our fusion reactor. This has long been heralded a so-called “exascale” grand challenge, requiring the 

world’s largest supercomputers to make progress. Two disruptive advances are currently taking place that will make 
the challenge more tractable. Firstly, rapid advances in data science (most notably AI) are making the HPC challenges 

themselves possible (for example Physics Informed Neural Networks) that can be exploited as “surrogate models” for 

removing major bottlenecks in our HPC codes. Secondly, advances in Uncertainty Quantification and Sequential 
Design are allowing us to make our codes “actionable”, i.e., we are only now managing to address the inherent 

epistemic uncertainties in our models. Together, these technologies will allow us to take a Data Centric approach to 

Engineering design (as espoused by the Alan Turing Institute: https://www.turing.ac.uk/research/research-

programmes/data-centric-engineering) around what is unfortunately a very sparse (although still Big) data problem. 

To be successful, and ultimately be able to instantiate a model of tokamak plasma and plant that can be optimised in 

silico (and built without huge amounts of prototyping) will require a paradigm shift in the way we do our engineering 

design. We will need a small army of engineers and scientists who are fully versed in how to exploit AI and UQ (and 
the underlying supercomputing) for designing and optimising technology/plant in-silico – a pipeline of talented 

researchers and engineers who I hope we will continue to source from your CDT/University. 

 
I would also like to mention how your CDT fits into the bigger picture around UKAEA’s collaborations with both 

UCL and STFC. As a “research” focus organisation who are making the transition towards mission/product delivery, 

being able to train our next generation of scientists and engineers in an environment that is strongly connected to 

cutting edge R&D within the University and National Lab space is essential. High quality teaching is of course also 

essential, but the fact that your students can cut their teeth on real-world problems for which we don’t yet have solutions 

is a major reason for our strong support. Our broader collaborations will therefore underpin our CDT collaboration. I 

am very keen to ensure that the UCL ARC (Advanced Research Computing) initiative led by James Hetherington is 

connected to the CDT. To ensure that we have a supercomputing “backend” upon which your students can develop 

their data science skills we can exploit our involvement in DiRAC and our connections with Jeremy Yates. As you 

know, we are working collaboratively with Prof. Peter Coveney on the ExCALIBUR programme, we sit on the board 

of VECMA: https://www.vecma.eu, and are funding UCL to deliver the UQ aspects of the ExCALIBUR NEPTUNE 

  
  

 Office for National Statistics   
Government Buildings,   

Cardiff Road,   
Newport,   

NP10 8XG   
Tel: 01633580173 (direct line)   

Website: www.datasciencecampus.gov.uk   
Email: Debbie.cooper@ons.gov.uk   

 
3rd November 2021 
 

Dear Professors Konstantinidis and Lahav, 
  
Re: UKRI London CDT in Applied AI for Data Intensive Science & Industry 
   
I am writing on behalf of the Office for National Statistics (ONS) to confirm our 
support for this bid with the UKRI London CDT in Applied AI for Data Intensive 

Science & Industry (AAI)  
  
T  O   Na a  S a    UK  a     a  
statistics and its recognised national statistical institute. We are responsible for 
collecting and publishing statistics related to the economy, population and society at 

national, regional and local levels. We also conduct the census in England and 
Wales every 10 years.   
  
The Data Science Campus, within ONS, works at the frontier of data science and AI 

 building skills and applying tools, methods and practices  to create new 
understanding and improve decision-making for public good.  
  
The goals of the ONS Data Science Campus are to:  
  

 investigate the use of new data sources, including administrative data and big 

data for public good  

 help build data science capability for the benefit of the UK  
  
A new generation of tools and technologies is being used to exploit the growth and 
availability of these new data sources and innovative methods to provide rich 
informed measurement and analyses on the economy, the global environment and 
wider society.   
  
 
 
 
 
 

 
 

ORGANISATION EUROPÉENNE POUR LA RECHERCHE NUCLÉAIRE 

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH 

Laboratoire  Européen pour  la  Physique des Part icules  
European Laboratory for  Part ic le  Physics  

GENEVE, SUISSE 

GENEVA, SWITZERLAND 

 

Mail address: CERN, IT Division  Dr. Maria Girone 
 CH-1211 GENEVE 23   CERN openlab CTO  

 Switzerland  IT Department 
Téléphone/Telephone :    

 Direct : +41 (22) 767 9920  
 Central:  +41 (22) 767 6111 

 

E-mail: Maria.Girone@cern.ch                                                                                                          Geneva, October 21, 2021 

 

 

Dear Prof. Konstantinidis,  

It is a pleasure to write this letter, expressing our strongest support as CERN openlab for the UCL 

Department of Physics and Astronomy to host a Centre for Doctoral Training (CDT) in Data Intensive 

Science (DIS).  

CERN openlab has been created 20 years ago to support the computing and data management goals set 

by the LHC. We collaborate with leading ICT companies and research institutes to solve key technical 

challenges facing the LHC upgrade programs in Run3 and Run4. Our research areas include 
investigations of HPC and Cloud infrastructures towards exascale, development of AI and HPC 

algorithms for new architectures and quantum technologies and communications, in close collaboration 

with other sciences.  

CERN openlab provides a framework of collaboration on projects in these areas of work between industry 
members and researchers from CERN departments. We would be delighted to host one student per year 

(for a period of 6 months) for an initual period of 3 years, to take an active part in CERN openlab projects. 

Whilsth the students would be supported by UCL, CERN openlab would provide integration, ensure 

supervision and offer exposure for the students to cutting-edge technologies from industry.  

CERN openlab also offers very valuable educational opportunities through workshops and hands-on 

training. The CDT students would be very welcome to take part in such events. These opportunities would 
complement the extensive training programme proposed by the Centre, which targets to build very 

comprehensive skill sets in the DIS domain. 

 

As CERN openlab Chief Technology Officer, I will be very happy to follow closely the students’ work 

and to be a part of the Centre’s Advisory Board.  

In conclusion, we would like to emphasize our strongest support for this Center for Doctoral Training in 

Data Intensive Science and we are confident that CERN openlab will serve as an excellent environment 

for some of the students to work on new computing techniques and tools.  

Yours sincerely,  

 

Dr. Maria Girone 

 

UK Research and Innovation, Polaris House, North Star Avenue, Swindon SN2 1FL T 00000 000 000 F 00000 000 000 W 

ukri.org 

VAT number: 287461957 

 

 

2nd Novem ber 2021 

Dear Professors Konstantinidis and Lahav, 

Re: Statement of Support for the STFC CDT in Data Intensive Science 

 

The H artree Centre is a  departm ent of STFC ’s National Laboratories and has a specific  m ission to 
transform  the com petitiveness of UK industry by accelerating the adoption of H PC, Data Analytics and 
AI technologies. Our vision is for UK industry and the public  sector to fully embrace and integrate  the 
latest digita l and AI technologies into their businesses and public services, to m ake im portant 
contributions to the econom y and to support the UK's position at the forefront of industrial and 
public sector innovation.  
 
In  support of this this m ission, Hartree sees the developm ent of skilled people either as future 
academ ics, industrialists, healthcare professionals or c ivil servants as critical to success. As such we 
are keen to collaborate w ith academ ic and other partners to help develop the next generation of AI 
and data experts in any way we can. W e have recently received £172m  from  BEIS/UKRI to support the 
H artree National Centre for D igital Innovation (HNCD I) to support the adoption of A I by UK industry. 
This program m e, run in partnership w ith IBM  R esearch has four w orkstream s which encom pass 
tra ining, R  &  D  activities, proof of concept and proof of technology projects and support for industry 
adoption of solutions, including SM E support. W e currently have a staff over 100 people, w ith 
expansion planned over the next four years. 
 
The H artree Centre has been closely involved w ith the current CD T. As a m em ber (and subsequently 
chair) of the Advisory Board, I have seen at first-hand how  the excellent training program m e and 
industry placem ents have enhanced the skills of the students and m ade a significant contribution to 
the organisations they have w orked w ith. The CD T m anagem ent team  have been very receptive to 
the ideas of the Advisory Board, and an already excellent program m e has been m ade even m ore 
re levant to today’s students as the data science and AI landscape continues to evolve rapidly. 
 
The H artree Centre’s A I group is headed up by D r. Dom inic R ichards. Prior to joining the C entre, he 
w orked as an applied m athem atician in the trading  businesses of J.P. M organ, Citigroup Global 
M arkets and B arclays Investm ent B ank. He holds a  PhD in Autom ated Reasoning  from  the University 
of M anchester, an M Sc in Statistics from  the University of M anchester and an M Eng from  the 
University of Oxford. Dom  w ill be the prim ary point of contact between the Hartree C entre and the 
CD T, to facilitate  close collaboration. providing advice and input to tra ining program m es, liaising with 
H artree Centre staff to scope potential project placem ents etc. 
 
Specifically, w e can offer the follow ing support: 
 
In-kind contribution staff tim e from  Dom  Richards at 5%  of his tim e: 
Estim ated in kind va lue: £10,000 per year 

 

The H artree Centre (in conjunction w ith IB M  Research) w ill host a hybrid (in person and virtual) 
industry w orkshop (~40-50 places) for final year students to present and discuss research project 

 

 

 

Prof. Konstantinidis, Prof. Lahav 
 

Dear UCL Management Team, 
 
Letter of support for STFC Centre fo r Doctoral Training in Dat a Intensive 
Science at UCL 

 
The Alan Turing Institute is the national institute for data science and artificial 
intelligence in the UK. Our mission is to make great leaps in data science and 
artificial intelligence research in order to change the world for the  better. Through 
collaboration with universities, businesses and public and third sector 
organisations, we apply this research to real-world problems, with lasting effects for 
science, the economy, and the world we live in. 
 
We are delighted to write in support of this Centre for Doctoral Training that is 
being run by UCL, one of our partn er universities, in collaboration with over 30 
industry and third-sector partners. Their established partnership with the Institute 
recognises an excellence in data science and AI as well as the strength of their 
contribution in specific areas of research. The Institute s net ork is a collaborative 
effort, providing access to centres of research excellence across the UK that will 
strengthen any training programme into the future. 
 
Data intensive science is now a reality across all disciplines and is particularly 
relevant to the areas of ork ithin STFC s remit. One of the Turing s research 
Challenges is to supercharge research in science and humanities, and work in this 

area is undertaken b  established research programmes in Data Science for 
Science and Humanities , Data Science at Scale , Artificial Intelligence  and 
Tools, Practices and S stems . This pro ides a strong academic and research 

base for inspiring students on this CDT. 

 
We are particularly keen to build community-based interaction between 
researchers in fields who will develop collaborative efforts and new areas of 

	
 

Greater London House, Hampstead Road, London NW1 7FB 

Telephone +44(0)20 7756 1000, Fax +44(0)20 7756 1001 

ASOS.com Ltd. Registered in England 03584121. 

www.asos.com 

Dear Madam or Sir, 

I write on behalf of ASOS.com to express our strong support in the proposal by the Centre for 
Doctoral Training (CDT) in data intensive science, co-directed by Nikos Konstantinidis and 
Ofer Lahav, to the Science and Technology Facilities Council (STFC) for funding the CDT for 
another three cohorts of PhD students (i.e., another six years to the programme). We strongly 
support this application and the focus on AI and Data Science that gives the students an 
opportunity to participate in industry placements and industry group projects. 

ASOS.com is the first UK based online retailer for fashion loving 20-somethings around the 
world. Through our market-leading app and web experience, 26.4m ASOS customers can 
shop a curated edit of 90,000 products, sourced from 850+ of the best global and local third-
party brands, alongside our mix of fashion-led in-house labels including Asos Design, Asos 
Edition, Asos 4505, Collusion, Reclaimed Vintage, Topshop, Topman, Miss Selfridge and 
HIIT. We are mission-led, purpose-driven and guided by our values. We believe in a world 
where you have the freedom to explore and express yourself without judgement, no matter 
who you are or where you’re from. In the past year our revenues rose to £3,910.5m, delivering 
an adjusted pre-tax profit of £193.6m, a rise of 22% and 36% respectively. This year we have 
continued to advance our personalised, engaging and inspiring customer experience. We 
have made investments in data infrastructure and capabilities over the past two years, 
enabling us to continue to apply data science to deliver a more relevant and engaging 
experience for each customer. 

Our ability to scale our recruitment delivery team has been critical, alongside the investment 
in new recruitment technology, to streamline and accelerate the process through automation 
and AI. At ASOS.com we strongly believe in our partnerships with Academia to support the 
exploration of cutting-edge AI Technology for improving the service. In addition to the CDT in 
Data Intensive Science we also finance the CDT at Oxford and Imperial College London and 
one PhD program at Imperial. Between 2018 and 2021 we have mentored and trained one 
group a year of MSc and PhD students via the CDT in Data Intensive Science, working on 
exploring the opportunity of recent advances in Deep Learning applied to fashion retail. 

Since 2018 we have spent £50k with the CDT in Data Intensive Science at UCL. In terms of 
our budget for FY22, we have allocated £72k for sponsored education. Specifically, we have 
partnered with the CDT program to mentor and train one group a year of MSc and PhD 
students. Alongside our efforts to revamp our Customer Care strategy, evolving it into a digital-
first experience, using live chat as the core channel to provide our customers with real-time 
resolutions, we have been working with the CDT on exploring recent advances in Natural 
Language Processing, showing that for machine based detection of user intent in customer 
care queries a simple linear models trained with large amount of data can triage order related 
queries with high success rate, enabling cost reduction use cases to support our Customer 
Care ops. Our joint works with UCL have led to the publication of an award-winning academic 
paper published at IEEE ANLP 2019. 

We have further expanded the works by mentoring a PhD student for a 6-month placement, 
who conducted applied research works showing that for lower resources languages and small 
data use cases, efficient neural networks such as the Universal Sentence Encoder benefit 
from in-domain pre-training compared to baseline linear model. We have also shown that 
industry standard neural machine translation services can be used to translate all incoming 
queries to English before processing the data with a single monolingual model without hurting 
performance across five languages namely French, Russian, German, Spanish, Italian. Those 

No AZ, yes Planning
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Training Highlights

• PhD & MSc – Year 1, Term 1 Courses (frontload)

• Research Computing with C++ and/or Python

• Machine Learning and Big Data

• High Performance Computing 

• Statistics and Data Analysis Techniques 

• Responsible Research & Innovation

• Software Carpentry

• PhD – Year 1, Term 2: Group Projects

• MSc – Term 3: Thesis Project 

• PhD – Year 2/3: Industry Placement

12



Partners
• Over 30 partners active in CDT

• Projects, training, seminars

• Have invested over £1M in the Centre now

• Continue to attract new partners

 

 

 

 

 

S  Thomas  Hospital 

Westminster Bridge Road 

London SE1 7EH 

Main switchboard:  020 7188 7188 

 
05 November 2021 

 
Professors Konstantinidis & Lahav  
Department of Physics & Astronomy 
University College London 
Gower Street 
LONDON  
WC1E 6BT 
 
REF: Statement of Support for the STFC CDT in Data Intensive Science 
 
 
Dear Professors Konstantinidis and Lahav, 
 
The Guy's and St Thomas' (GSTT) NHS Foundation Trust Frailty Data Group strongly 
supports the Centre for Doctoral Training in Data Intensive Science (DIS) at UCL, which will 
be directed by Professors Konstantinidis and Lahav. Whilst the NHS generates vast amounts 
of data; the current use of data analysis to support decision making in the NHS is variable, 
and often poor.  The challenge with health data is not the lack of data but the ability to 
effectively collate, statistically analyse and extract actionable insight. To translate the 
investment into data collection and analytics into better outcomes and experience for 
patients, populations and staff it requires a collaborative approach between front line 
clinical/operation staff, data scientists and research; to develop evidence-based, sustainable, 
and impactful health interventions which improve healthcare outcomes.  Within the NHS 
there are developments which will both improve the structure of data to support analysis and 
an integration of practice to support actions linked to predictive analytics. 
 
As such, it is critical that the UK trains enough individuals with advanced skills in this area, to 
provide the necessary expertise to fulfil the transformation improvements promised by the 
data revolution. The CDT in Data Intensive Science promises to do exactly that, producing a 
stream of highly trained individuals with an advanced skillset covering statistical analysis, 
programming, modelling, machine learning and problem solving, who can apply these skills in 
a very wide range of different sectors across the economy/society. 
 
The GSTT Frailty Group chaired by myself, consists of both clinicians and clinical academics 
from across GSTT, with a specific focus on how can advanced analytics be used to tackle the 
everyday, wide-scale challenges faced by both clinical and operational staff. We have hosted 
several placements from the Centre both at GSTT and at the national Getting It Right First 
Time (GIRFT) Programme where I am the speciality lead for geriatric medicine.  We have 
found that the advanced and complementary skillset brought by the students, is extremely 
beneficial and has demonstrated the value of this co-production approach by both clinicians 
and data scientists which has enabled the:  

 
 Provision of domain expertise on what data is available and how to interpret it  

Dea  P fe  K a i idi  a d Laha

Re  S a emen  f S  f  he STFC CDT in Da a In en i e Science

I a  i i g i   ca aci  a  Di ec  f Re ea ch a  A   e e   f  he STFC
Ce e f  D c a  T ai i g CDT  i  Da a I e i e Scie ce DIS  a  UCL

A  i  a  i de e de  hi  a  hich i  f c ed i a i   he f e f  a d
ec ic a i g  E a e  f  ece   i c de he J b  a  Ri  I de hich e a i e  he
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a i a i e  idi g high e i  i age  f  ch e  bjec

O  e ea ch i  eg a  c e ed ac  he UK b ad hee  a d ab id e  i c di g The
G a dia  The Ti e  he Te eg a h  he BBC  he I de e de  he Ne  S a e a  he Dai  Mi
a d The S  O e  he a  ea   ic  a d da a  ha  gh   a e i ac f  i e e i
i  deba e  ab  C id  O  J b  a  Ri  I de  a  c e ed b  he G a dia  ITV  Pe  a d BBC
Radi  The d  a  fea e  i  he G e e  E a i ie  Office  i  f e ea ch  C id

Twinkle is a project of Blue Skies Space Ltd., a company registered in England & Wales, No: 9348394 

www.twinkle-spacemission.co.uk 
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26 October 2021 

 

Dear Profs Konstantinidis and Lahav,  

 

We are writing to confirm the participation of Blue Skies Space Ltd. as a partner company 

in the UCL proposal for a Centre for Doctoral Training in Data Intensive Science and 

Technologies, and offer our strong support to your initiative.  

 

Our company focuses on offering scientists around the world commercial access to 

astronomy satellites. Our first project, named ‘Twinkle’ (www.twinkle-spacemission.co.uk ) 

will be the first dedicated space telescope to characterise exoplanets through infrared 

spectroscopy. The large amount of data produced by the telescope and the scientific 

modelling needed to interpret the observations will require the use of advanced 

computational techniques. Developing our algorithms together with students from UCL will 

be highly beneficial to our company.  

 

UCL has a world-leading team of experts in astronomy, including in exoplanet science and 

infrared spectroscopy. We believe the training programmes offered and the inter-

disciplinary nature of the CDT, with involvement from several Departments, will bring 

additional cutting-edge expertise and allow the exchange of best practices for solving 

complex computing problems.   

 

Should the CDT receive funding, Blue Skies Space Ltd. commits to:  

· Offer placements to students (up to 2), with the necessary supervision and training 

during these placements.  The value of this support is c. £8,000. 

· Participate in seminars, workshops and focused training schools organized by the 

CDT, both as speakers and as attendees.  

 

Our company will provide training and skills development support for the students who will 

be working in a customer-focused environment. We believe that our company and the 

UCL CDT are natural partners with the common goal of advancing high-quality research 

and forming the data scientists of the future.  

 

We look forward to hearing the outcome of your bid.  

 

Yours sincerely,  

 

 
Dr Marcell Tessenyi  

Chief Executive Officer  

D a  P  Ja  M cE
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From the Chief Scientific Adviser  
 
Centre for Doctoral Training in Data Intensive Science 
Physics and Astronomy 
UCL 
Gower Street 
London 
WC1E 6BT 
 
Dear Professor Konstantinidis and Lahav,  
 
Re: Statement of Support for the STFC CDT in Data Intensive Science 

 
The Department for Transport (DfT) strongly supports the Centre for Doctoral Training in 

Data Intensive Science at UCL, which will be directed by Professors Konstantinidis and 
Lahav. Given the prevalence of data in all spheres of the economy, which we especially 
see across the transport system, we fully recognise the importance of being able to 
effectively collate, store, analyse and learn from this data to enhance policy decisions. As 
such, it is vital that the UK trains enough individuals with advanced skills in this area, to 
provide the necessary expertise to fulfil the transformational promise of the knowledge 
economy. The training programme of the CDT in Data Intensive Science promises to train 
individuals with exactly these skills. 

 
The DfT is the government department responsible for all transport related matters in 

England along with certain transport matters in Scotland, Wales and Northern Ireland. It 
has around 18,000 staff members in total, including dedicated Science and Digital teams, 
who are focussed on tasks such as providing scientific input, data augmentation, statistical 

analysis, modelling and using machine learning techniques, with the aim of providing 
evidence to inform policy decisions. This has been demonstrated to improve policy and to 
have a significant positive impact upon both society and the economy in the UK. 
 
We have worked with Dr Scanlon, the Director of Research in the DIS CDT, in 2020, when 
he undertook a 3-month secondment within the DfT during which he co-led an initiative to 
create an Integrated Research Programme for Transport Decarbonising. We found that the 
complementary skills brought by individuals from other fields, was extremely beneficial in 

the policy making process. By collaborating with your Centre, we hope to benefit from: 
accessing academic expertise in the data intensive science area; building enhanced 

evidence and gaining new insights from undertaking projects with the highly skilled 
students; and building links via networking with other Partner organisations in the Centre.  

 
We envisage that we could participate in several of the CDT’s training activities: 

 

• Short-term projects, with significant DIS elements (statistical analysis, modelling, 
data handling), arise regularly within the department and we could envisage hosting 

approximately one 6-month placement per year in the DfT. We very much hope that 
by hosting placements, the complementary skills that the students bring will 
enhance the project outcomes, improving policy and potentially having a big 
societal/economic impact. 
 

 
6th Floor, Two Snow Hill 
Snow Hill Queensway,  
Birmingham, B4 6GA 
 
Tel: 07977023544   
E-Mail: sarah.sharples@dft.gov.uk 
 
Website: www.gov.uk/dft 
 
 5th November 2021 
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Dr. rer. nat. Utz-Uwe Haus 

Head of HPE HPC EMEA Research Lab/ 

EMEA Advanced Development 

 

utz-uwe.haus@hpe.com 

+41 78 6577220 Office 

HP (Schweiz) GmbH 

Glatt Tower - Neue Winterthurerstrasse 99 

8304 Wallisellen ZH 

Switzerland 

 

hpe.com 

 

 

 

The proposed program is positioned well to meet critical needs and we 

fully support this project as follows: 

o We offer to provide advice to the CDT regarding the design 

of the curriculum, from the industry side and taking into 

account academic experience of our team members. 

o We will be ready to host two 6-month placements, including 

co-supervision of the student. 

o We will be ready to host short-term industrial internships of 

students enrolled in the curriculum of the CDT. 

o We can offer the CDT contributions to mentorship 

programmes for some students enrolled in the program. 

o We can envision hosting an Industry Challenge Group Project 

for 3-4 students for 3 months. 

o We can contribute by giving guest lectures at UCL. 

 

We are thrilled by the proposal providing both an excellent academic 

research environment and addressing some of the most pressing 

concerns for skills development of the computational sciences industry. 

 

 

Yours sincerely, 

 

 

 

 

 

Utz-Uwe Haus 

Head of HPE HPC EMEA Research Lab (Bristol, Basel, Grenoble) 

 

 

02/11/2021 

 

D ear Professors Konstantinidis and Lahav, 

 

Re: Statem ent of Support for the STFC CDT in Data Intensive Science 

 

I would like to provide my support to the STFC CDT in Data Intensive Science at UCL. 

 

I am the Head of Research and Development in the Environmental Monitoring for Health 

Protection (EMHP) Deputy Directorate at the UK Health Security Agency (UKHSA). 

The UKHSA is responsible for planning, preventing and responding to external health 

threats, and providing intellectual, scientific and operational leadership at national and local 

level, as well as on the global stage, ensuring the nation can respond quickly and at greater 

scale to deal with pandemics and future threats.  

The EMHP programme, which sits within a multi-disciplinary analytical directorate of more 

than 100 individuals, working at the forefront of the response to COVID-19. The programme 

tests sewage for fragments of SARS-CoV-2 RNA. Samples are taken from approximately 270 

Sewage Treatment Works in England. The programme helps identify where the virus is 

circulating in England, detecting spikes in prevalence and presence of variants. Findings are 

reported to national decision makers and local stakeholders on a regular basis, helping to 

inform national strategy and localised action. It has the benefit of detecting the virus 

regardless of whether people have symptoms and/or whether they go for testing. 

Wastewater monitoring complements other testing programmes and public health actions 

to help protect against the threat of new variants. 

As the threat of variants has emerged, the programme now plays an important role in the 

detection of mutations of the virus, variants of concern (VOCs) and variants under 

investigation (VUIs). This is done through genomic sequencing of wastewater samples, to 

provide an indication of where VOCs and VUIs may be present across England. Insights from 

wastewater monitoring are shared with local and national decision makers, to help inform 

the action that they can take to stop further transmission. 

                                
 

IBM United Kingdom Limited 
Hursley Park 

Winchester 

Hampshire 
SO21 2JN 

+44 (0) 1962 815000 

Registered in England:  No. 741598 

Registered Office:  PO Box 41, North Harbour, 
Portsmouth, Hampshire  PO6 3AU 

Prof Nikos Konstantinidis 

University College London 
Gower Street 

London 
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3 November 2021 
 

 
 

 
 

SUBECT TO CONTRACT 
 

Dear Professor Konstantinidis, 
 

I am pleased to write this letter enthusiastically supporting the STFC Centre for Doctoral Training in 
Data Intensive Science (DIS), the aim of which is to provide a strong practical and theoretical grounding 

in the techniques, tools, and ethics of data intensive science. 
 

At IBM we seek innovation that actively considers how our world will develop in the future whilst 
addressing the challenges of today, and so recognises the value of this initiative. Most particularly IBM 

appreciates the cross-disciplinary nature of the cohort-based training and the interaction between 
students from different research areas with industry, exposing them to new concepts, techniques, and 

innovative ideas, making them all-around better data scientists. 
 

Where practical, we would be happy to explore how we could contribute: 
 

• Access to IBM technology, which includes access to IBM Cloud services. 

• Access to Subject Matter Experts, to provide industry and technical guidance through the 

participation in the DIS Advisory Board.  

• Mentorship in the use of IBM technologies.  

IBM’s contribution is subject to contract and to the following principles:  

1. IBM having the right to review its contribution and terminate any agreement(s) on at least an 

annual basis, without any ongoing payment or other obligations. 
  

2. The parties confirm the proposed contribution does not raise any actual or potential conflicts of 
interest, is independent of any other past, present or potential future business between the 

university and IBM, and is not intended improperly to influence the IT procurement decisions of 
the university or any affiliated party.  

 
 

 

 
15th October 2021 
 

Dear Professors Konstantinidis and Lahav, 

Re: Statement of Support for the STFC CDT in Data Intensive Science (DIS) 

This letter is to confirm the participation of NCC Group as a partner organization in UCL’s proposal for 

continuation of the Centre for Doctoral Training (CDT) in Data Intensive Science (DIS). 

NCC Group is a global cyber security and risk management specialist, providing organisations 

worldwide with expert software resilience, verification and security consulting services. Modern times 

have brought a huge rise in the number of cyber-attacks affecting the networks of businesses of all 

sizes, and in all sectors. No person or organization is immune to the threat, and whilst the cost to 

economies is significant, the cost to individual businesses can be catastrophic. It is vital to develop 

methods to analyse the vast amount of data produced by computing networks to help identify such 

threats. The analysis of such large amounts of data, looking for tiny signals in vast backgrounds, in real 

time, requires innovative solutions and cutting-edge techniques. 

Given the vast rise in the amount of data created around the world, the importance of this data and the 

need to effectively analyse it, NCC Group strongly supports initiatives to train the next generation of 

data scientists. Over the past four years, NCC Group already has had a great experience working with 

UCL as an industry partner of their existing CDT in DIS and helped shape the centre’s approach to data 

security training via our existing collaboration. In previous years NCC Group has worked with the CDT’s 

students on successful research relating to: 

• Machine Learning and AI techniques for network and host threat and anomaly detection 

 

• The cybersecurity implications of Deepfake technologies (with an appraisal of the efficacy of 

current open source Deepfake offerings) 

 

• Machine Learning and AI techniques applied to the problem of static analysis of Microsoft 

Windows binaries, in a bid to determine malicious properties (malware) of those binaries. This 

project was started as a CDT Group Project, but took advantage of the new initiative launched 

this year of linking them to both MSc Industry Research Projects and to the CDT’s Summer 

Research Enhancement Bursary programme. We found that these new innovations in the 

CDT’s programme greatly enhanced the value and outcomes of this project, as it was able to 

continue for longer, allowing the machine learning models to be further studied and their 

performance to be significantly enhanced. It was also clearly a very beneficial training process 

for both the MSc students and summer student, who all made extremely significant 

contributions and gained invaluable experience of working with industry.  

The outcomes of these projects have been publicised both internally, at talks to the NCC data science 

team, and externally to NCC, both in reports and on our blog (that have been read widely around the 

world), generating a lot of interest and demonstrating the potential powerful impact of the work 

undertaken. In addition, the data and tools generated by the projects have been passed onto our Data 

Science team, where they will be further studied and have demonstrated the potential to have a 

significant economic and societal impact. 

Based on our experience working with the CDT students through group projects, we believe the 

students trained in this centre have exactly the skillsets needed by industry to fill the skills-need in the 

domains of AI and Machine Learning. We have full confidence that UCL's strong research record in this 

field, and the well-focussed training programme that is proposed for delivery jointly by academics from 

several disciplines and industry partners from a broad spectrum of DIS, will continue to be highly 

successful and certainly NCC Group will continue to be a real beneficiary of the high calibre student 

talent that passes through the CDT. 

 

 

 

November 8st, 2021  

 

Prof. Nikolaos Konstantinidis and Prof. Ofer Lahav 

Department of Physics and Astronomy 

University College London 

Gower Street, London WC1E 6BT 

 

Ref: Letter of Support for UCL s Centre of Doctoral Training in 

Data Intensive Science 

 

Dear Prof. Konstantinidis and Prof. Lahav, 

I am writing to express the strong support of NVIDIA Corporation for your Centre of Doctoral Training 

(CDT) in Data Intensive Science funded by the Science and Technology Facilities Council (STFC). 

NVIDIA Corporation is a worldwide leader in visual and accelerated computing. Our GPU computing 

platform is the foundation upon which many of the worlds most advanced numerical simulation and AI 

systems are built, and we strongly encourage research work that aims to develop new ways of applying 

h  ech g   e he d   cha e g g b e   

HPC and AI Supercomputers are the essential tools enabling scientific discoveries, development of new 

products, and self-learning software algorithms. We fully understand the need of training next-generation 

experts in the field of HPC, HPDA and AI to become the workforce behind a thriving world-class UK data 

science and AI ecosystem.  

The NVIDIA Deep Learning Institute (DLI) offers resources for diverse learning needs from learning 

materials to self-paced and live training to educator programs  giving individuals, teams, organizations, 

educators, and students what they need to advance their knowledge in AI, accelerated computing, 

accelerated data science, graphics and simulation, and more.  

DLI certifies qualified educators as DLI Ambassadors, enabling them to teach free DLI content exclusively 

to university students and staff. With a variety of courses to become certified in, this opens new 

opportunities to bring further topics such as Natural Language Processing, Data Engineering and advanced 

CUDA into the classroom. Workshops can be split over several days and delivered onsite or in a virtual 

classroom open to attendees from other universities. All workshops have assessments and student 

certificates. 

DLI Teaching Kits (https://www.nvidia.com/en-us/training/teaching-kits/) help to lower the barrier of 

incorporating AI and GPU computing in coursework with downloadable teaching materials and online 
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UK Atomic Energy Authority 

Culham Science Centre 

Abingdon 

Oxfordshire 

OX14 3DB 
 

www.ccfe.ac.uk 

Prof. Nikos Konstantinides, 
Department of Physics and Astronomy,  

University College London,  

Gower Street,  

London,  

WC1E 6BT 

 

5th November 2021 
 

 

 

Re: Statement of Support for the STFC CDT in Data Intensive Science 

 

 

Dear Professors Konstantinidis and Lahav, 

 

I am writing to offer my strong and enthusiastic support for your bid to STFC for continuation funding of the UCL 

DIS CDT. Having been a core partner since the beginning of your Centre, the high-quality training in Data Science 
you provide (and connection to other high profile initiatives at UCL) has become a key part of our mission at UKAEA. 

I am keen therefore for your CDT to continue to develop and grow as we enter the exascale era of AI and HPC 

“convergence”. 
 

UKAEA has been set a grand challenge mission by UK Government – to deliver Fusion power to grid in the early 

2040’s through a National Programme called STEP: https://www.bbc.co.uk/news/uk-england-cumbria-58911210 

Due to the imposed timescale (driven by the need to achieve Net Zero in the 2050’s) there is no time for conventional 

“test based” design. Instead, we must build “actionable” models of the highly coupled, multi-physics, multi-scale 

system that is our fusion reactor. This has long been heralded a so-called “exascale” grand challenge, requiring the 

world’s largest supercomputers to make progress. Two disruptive advances are currently taking place that will make 
the challenge more tractable. Firstly, rapid advances in data science (most notably AI) are making the HPC challenges 

themselves possible (for example Physics Informed Neural Networks) that can be exploited as “surrogate models” for 

removing major bottlenecks in our HPC codes. Secondly, advances in Uncertainty Quantification and Sequential 
Design are allowing us to make our codes “actionable”, i.e., we are only now managing to address the inherent 

epistemic uncertainties in our models. Together, these technologies will allow us to take a Data Centric approach to 

Engineering design (as espoused by the Alan Turing Institute: https://www.turing.ac.uk/research/research-

programmes/data-centric-engineering) around what is unfortunately a very sparse (although still Big) data problem. 

To be successful, and ultimately be able to instantiate a model of tokamak plasma and plant that can be optimised in 

silico (and built without huge amounts of prototyping) will require a paradigm shift in the way we do our engineering 

design. We will need a small army of engineers and scientists who are fully versed in how to exploit AI and UQ (and 
the underlying supercomputing) for designing and optimising technology/plant in-silico – a pipeline of talented 

researchers and engineers who I hope we will continue to source from your CDT/University. 

 
I would also like to mention how your CDT fits into the bigger picture around UKAEA’s collaborations with both 

UCL and STFC. As a “research” focus organisation who are making the transition towards mission/product delivery, 

being able to train our next generation of scientists and engineers in an environment that is strongly connected to 

cutting edge R&D within the University and National Lab space is essential. High quality teaching is of course also 

essential, but the fact that your students can cut their teeth on real-world problems for which we don’t yet have solutions 

is a major reason for our strong support. Our broader collaborations will therefore underpin our CDT collaboration. I 

am very keen to ensure that the UCL ARC (Advanced Research Computing) initiative led by James Hetherington is 

connected to the CDT. To ensure that we have a supercomputing “backend” upon which your students can develop 

their data science skills we can exploit our involvement in DiRAC and our connections with Jeremy Yates. As you 

know, we are working collaboratively with Prof. Peter Coveney on the ExCALIBUR programme, we sit on the board 

of VECMA: https://www.vecma.eu, and are funding UCL to deliver the UQ aspects of the ExCALIBUR NEPTUNE 

  
  

 Office for National Statistics   
Government Buildings,   

Cardiff Road,   
Newport,   

NP10 8XG   
Tel: 01633580173 (direct line)   

Website: www.datasciencecampus.gov.uk   
Email: Debbie.cooper@ons.gov.uk   

 
3rd November 2021 
 

Dear Professors Konstantinidis and Lahav, 
  
Re: UKRI London CDT in Applied AI for Data Intensive Science & Industry 
   
I am writing on behalf of the Office for National Statistics (ONS) to confirm our 
support for this bid with the UKRI London CDT in Applied AI for Data Intensive 

Science & Industry (AAI)  
  
T  O   Na a  S a    UK  a     a  
statistics and its recognised national statistical institute. We are responsible for 
collecting and publishing statistics related to the economy, population and society at 

national, regional and local levels. We also conduct the census in England and 
Wales every 10 years.   
  
The Data Science Campus, within ONS, works at the frontier of data science and AI 

 building skills and applying tools, methods and practices  to create new 
understanding and improve decision-making for public good.  
  
The goals of the ONS Data Science Campus are to:  
  

 investigate the use of new data sources, including administrative data and big 

data for public good  

 help build data science capability for the benefit of the UK  
  
A new generation of tools and technologies is being used to exploit the growth and 
availability of these new data sources and innovative methods to provide rich 
informed measurement and analyses on the economy, the global environment and 
wider society.   
  
 
 
 
 
 

 
 

ORGANISATION EUROPÉENNE POUR LA RECHERCHE NUCLÉAIRE 

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH 

Laboratoire  Européen pour  la  Physique des Part icules  
European Laboratory for  Part ic le  Physics  

GENEVE, SUISSE 

GENEVA, SWITZERLAND 

 

Mail address: CERN, IT Division  Dr. Maria Girone 
 CH-1211 GENEVE 23   CERN openlab CTO  

 Switzerland  IT Department 
Téléphone/Telephone :    

 Direct : +41 (22) 767 9920  
 Central:  +41 (22) 767 6111 

 

E-mail: Maria.Girone@cern.ch                                                                                                          Geneva, October 21, 2021 

 

 

Dear Prof. Konstantinidis,  

It is a pleasure to write this letter, expressing our strongest support as CERN openlab for the UCL 

Department of Physics and Astronomy to host a Centre for Doctoral Training (CDT) in Data Intensive 

Science (DIS).  

CERN openlab has been created 20 years ago to support the computing and data management goals set 

by the LHC. We collaborate with leading ICT companies and research institutes to solve key technical 

challenges facing the LHC upgrade programs in Run3 and Run4. Our research areas include 
investigations of HPC and Cloud infrastructures towards exascale, development of AI and HPC 

algorithms for new architectures and quantum technologies and communications, in close collaboration 

with other sciences.  

CERN openlab provides a framework of collaboration on projects in these areas of work between industry 
members and researchers from CERN departments. We would be delighted to host one student per year 

(for a period of 6 months) for an initual period of 3 years, to take an active part in CERN openlab projects. 

Whilsth the students would be supported by UCL, CERN openlab would provide integration, ensure 

supervision and offer exposure for the students to cutting-edge technologies from industry.  

CERN openlab also offers very valuable educational opportunities through workshops and hands-on 

training. The CDT students would be very welcome to take part in such events. These opportunities would 
complement the extensive training programme proposed by the Centre, which targets to build very 

comprehensive skill sets in the DIS domain. 

 

As CERN openlab Chief Technology Officer, I will be very happy to follow closely the students’ work 

and to be a part of the Centre’s Advisory Board.  

In conclusion, we would like to emphasize our strongest support for this Center for Doctoral Training in 

Data Intensive Science and we are confident that CERN openlab will serve as an excellent environment 

for some of the students to work on new computing techniques and tools.  

Yours sincerely,  

 

Dr. Maria Girone 

 

UK Research and Innovation, Polaris House, North Star Avenue, Swindon SN2 1FL T 00000 000 000 F 00000 000 000 W 

ukri.org 

VAT number: 287461957 

 

 

2nd Novem ber 2021 

Dear Professors Konstantinidis and Lahav, 

Re: Statement of Support for the STFC CDT in Data Intensive Science 

 

The H artree Centre is a  departm ent of STFC ’s National Laboratories and has a specific  m ission to 
transform  the com petitiveness of UK industry by accelerating the adoption of H PC, Data Analytics and 
AI technologies. Our vision is for UK industry and the public  sector to fully embrace and integrate  the 
latest digita l and AI technologies into their businesses and public services, to m ake im portant 
contributions to the econom y and to support the UK's position at the forefront of industrial and 
public sector innovation.  
 
In  support of this this m ission, Hartree sees the developm ent of skilled people either as future 
academ ics, industrialists, healthcare professionals or c ivil servants as critical to success. As such we 
are keen to collaborate w ith academ ic and other partners to help develop the next generation of AI 
and data experts in any way we can. W e have recently received £172m  from  BEIS/UKRI to support the 
H artree National Centre for D igital Innovation (HNCD I) to support the adoption of A I by UK industry. 
This program m e, run in partnership w ith IBM  R esearch has four w orkstream s which encom pass 
tra ining, R  &  D  activities, proof of concept and proof of technology projects and support for industry 
adoption of solutions, including SM E support. W e currently have a staff over 100 people, w ith 
expansion planned over the next four years. 
 
The H artree Centre has been closely involved w ith the current CD T. As a m em ber (and subsequently 
chair) of the Advisory Board, I have seen at first-hand how  the excellent training program m e and 
industry placem ents have enhanced the skills of the students and m ade a significant contribution to 
the organisations they have w orked w ith. The CD T m anagem ent team  have been very receptive to 
the ideas of the Advisory Board, and an already excellent program m e has been m ade even m ore 
re levant to today’s students as the data science and AI landscape continues to evolve rapidly. 
 
The H artree Centre’s A I group is headed up by D r. Dom inic R ichards. Prior to joining the C entre, he 
w orked as an applied m athem atician in the trading  businesses of J.P. M organ, Citigroup Global 
M arkets and B arclays Investm ent Bank. He holds a  PhD in Autom ated Reasoning  from  the University 
of M anchester, an M Sc in Statistics from  the University of M anchester and an M Eng from  the 
University of Oxford. Dom  w ill be the prim ary point of contact between the Hartree C entre and the 
CD T, to facilitate  close collaboration. providing advice and input to tra ining program m es, liaising with 
H artree Centre staff to scope potential project placem ents etc. 
 
Specifically, w e can offer the follow ing support: 
 
In-kind contribution staff tim e from  Dom  Richards at 5%  of his tim e: 
Estim ated in kind va lue: £10,000 per year 

 

The H artree Centre (in conjunction w ith IB M  Research) w ill host a hybrid (in person and virtual) 
industry w orkshop (~40-50 places) for final year students to present and discuss research project 

 

 

 

Prof. Konstantinidis, Prof. Lahav 
 

Dear UCL Management Team, 
 
Letter of support for STFC Centre fo r Doctoral Training in Dat a Intensive 
Science at UCL 

 
The Alan Turing Institute is the national institute for data science and artificial 
intelligence in the UK. Our mission is to make great leaps in data science and 
artificial intelligence research in order to change the world for the  better. Through 
collaboration with universities, businesses and public and third sector 
organisations, we apply this research to real-world problems, with lasting effects for 
science, the economy, and the world we live in. 
 
We are delighted to write in support of this Centre for Doctoral Training that is 
being run by UCL, one of our partn er universities, in collaboration with over 30 
industry and third-sector partners. Their established partnership with the Institute 
recognises an excellence in data science and AI as well as the strength of their 
contribution in specific areas of research. The Institute s net ork is a collaborative 
effort, providing access to centres of research excellence across the UK that will 
strengthen any training programme into the future. 
 
Data intensive science is now a reality across all disciplines and is particularly 
relevant to the areas of ork ithin STFC s remit. One of the Turing s research 
Challenges is to supercharge research in science and humanities, and work in this 

area is undertaken b  established research programmes in Data Science for 
Science and Humanities , Data Science at Scale , Artificial Intelligence  and 
Tools, Practices and S stems . This pro ides a strong academic and research 

base for inspiring students on this CDT. 

 
We are particularly keen to build community-based interaction between 
researchers in fields who will develop collaborative efforts and new areas of 

	
 

Greater London House, Hampstead Road, London NW1 7FB 

Telephone +44(0)20 7756 1000, Fax +44(0)20 7756 1001 

ASOS.com Ltd. Registered in England 03584121. 

www.asos.com 

Dear Madam or Sir, 

I write on behalf of ASOS.com to express our strong support in the proposal by the Centre for 
Doctoral Training (CDT) in data intensive science, co-directed by Nikos Konstantinidis and 
Ofer Lahav, to the Science and Technology Facilities Council (STFC) for funding the CDT for 
another three cohorts of PhD students (i.e., another six years to the programme). We strongly 
support this application and the focus on AI and Data Science that gives the students an 
opportunity to participate in industry placements and industry group projects. 

ASOS.com is the first UK based online retailer for fashion loving 20-somethings around the 
world. Through our market-leading app and web experience, 26.4m ASOS customers can 
shop a curated edit of 90,000 products, sourced from 850+ of the best global and local third-
party brands, alongside our mix of fashion-led in-house labels including Asos Design, Asos 
Edition, Asos 4505, Collusion, Reclaimed Vintage, Topshop, Topman, Miss Selfridge and 
HIIT. We are mission-led, purpose-driven and guided by our values. We believe in a world 
where you have the freedom to explore and express yourself without judgement, no matter 
who you are or where you’re from. In the past year our revenues rose to £3,910.5m, delivering 
an adjusted pre-tax profit of £193.6m, a rise of 22% and 36% respectively. This year we have 
continued to advance our personalised, engaging and inspiring customer experience. We 
have made investments in data infrastructure and capabilities over the past two years, 
enabling us to continue to apply data science to deliver a more relevant and engaging 
experience for each customer. 

Our ability to scale our recruitment delivery team has been critical, alongside the investment 
in new recruitment technology, to streamline and accelerate the process through automation 
and AI. At ASOS.com we strongly believe in our partnerships with Academia to support the 
exploration of cutting-edge AI Technology for improving the service. In addition to the CDT in 
Data Intensive Science we also finance the CDT at Oxford and Imperial College London and 
one PhD program at Imperial. Between 2018 and 2021 we have mentored and trained one 
group a year of MSc and PhD students via the CDT in Data Intensive Science, working on 
exploring the opportunity of recent advances in Deep Learning applied to fashion retail. 

Since 2018 we have spent £50k with the CDT in Data Intensive Science at UCL. In terms of 
our budget for FY22, we have allocated £72k for sponsored education. Specifically, we have 
partnered with the CDT program to mentor and train one group a year of MSc and PhD 
students. Alongside our efforts to revamp our Customer Care strategy, evolving it into a digital-
first experience, using live chat as the core channel to provide our customers with real-time 
resolutions, we have been working with the CDT on exploring recent advances in Natural 
Language Processing, showing that for machine based detection of user intent in customer 
care queries a simple linear models trained with large amount of data can triage order related 
queries with high success rate, enabling cost reduction use cases to support our Customer 
Care ops. Our joint works with UCL have led to the publication of an award-winning academic 
paper published at IEEE ANLP 2019. 

We have further expanded the works by mentoring a PhD student for a 6-month placement, 
who conducted applied research works showing that for lower resources languages and small 
data use cases, efficient neural networks such as the Universal Sentence Encoder benefit 
from in-domain pre-training compared to baseline linear model. We have also shown that 
industry standard neural machine translation services can be used to translate all incoming 
queries to English before processing the data with a single monolingual model without hurting 
performance across five languages namely French, Russian, German, Spanish, Italian. Those 

No AZ, yes Planning
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Group Projects

• Partner-defined & supervised project 
• 3-4 first-year PhD students, 50% from January to mid-April
• 4-5 / year

• > 15 papers published from this work so far

What are they?

• extend projects from May – August 

MSc involvement

• Partner-student relationships start
• Partner project advances & can upscale skills 
• Students get 1st taste of ”real world"

Benefits:

14



Group Projects

blogpaper

16 different partner organizations

23 projects completed

• NCC: Cyber-security implications of deepfakes (blog)

• ASOS: Detecting intent with natural language (paper)

• TfL: Trains failure prediction

• Economist: Content Value/Influence Assessment

4 from 2023

• Peak AI: Supply chain management via reinforcement learning

• SWA: Punch identification

• Guardian: Quote identification

• LDC: Identifying antibiotic-resistance bacteria in wastewater

15

https://www.mynewsdesk.com/nccgroup/news/seeing-is-believing-or-is-it-ncc-group-collaborates-with-ucl-on-deepfake-research-403320
https://ieeexplore.ieee.org/document/8931717


Group Projects: Take away

1st year PhD students can add value in an industry setting with 0.5 
FTE over 12 weeks

Some will even pay them to continue at hourly rates

• More useful to PhD student that waiting tables

• Would not agree on day 1, but do agree after working together

Potential to upskill is useful for everyone

• upskill at the company (new techniques, supervision) is valuable

• Students skills enhanced

• Minimal impact on academic's skills (failure)

16



Industry Placements

What are they?

• Student work for 6-months in 
partner organization:
• On specific project(s)
• As member of team 

dealing with a class of 
projects

• Anything that makes sense 

Benefits:

• Cheap labour for partner
• Partner talent pipeline
• Knowledge transfer/stronger 

links with industry
• Co-funding of student 

generates funds matched 
by UCL

17



Placement Success Stories 

‒ Including those agreed 42, with 23 partners. A few examples:

‒ ASOS: Auto-detection and categorization of items in fashion images

‒ Turing: Air-traffic control communication with reinforcement learning

‒ Faculty: “AI Safety” representative learning to mitigate data compromise

‒ SWA: punch identification, combat sport scoring and brain injury studies

‒ Vortexa: Fill in gaps in ship data when tracking global trade

‒ Babylon Health: ML to find causal relationships to improve diagnosis 

‒ HPE: HPC diagnostics

18



Placement Take Aways

‒ Great value, but only sometimes repeated often

‒ In some cases, we have repeat customers. Others, limited by budget, 
effort (paperwork), and customisation (already have internships)

‒ Cost are tough to discuss when decision maker is a few floors up
‒ Start-ups are good for that reason

‒ Head count limits are in affect 
‒ Gov’t has neat work-arounds (it seems)

19



What are the challenges/barriers that 
we are facing in this area?

20

‒ Research interest? Curosity driven, not business driven (not enough)
‒ Spreading their infulence? Some platform companies will try hard to get 

you to use their platforms (esp new quantum companies). 
‒ Some will offer personal to help with problems if commercial gains are 

high enough to warrant their time (via payout from IP)
‒ Lasting links? Industry is dynamic. People move and situations change 

i.e. economic downturns
‒ Generating income? 
‒ Paperwork? Yes! University paperwork and company paperwork.
‒ After have project, main challenge: demonstrating enough value that cost 

of ramp-up time is worth the effort. 



What are the opportunities in this area 
for HEP

21

‒ It is easier to make projects with no requirement on alignment
‒ More alignment, higher bar to satisfy due to needs in HEP

‒ Enhanced outcomes: yes, for student careers
‒ Access to new tools/techniques/hardware: case dependent (quantum?)
‒ Co-creation of new tools: maybe, see alignment above
‒ Increased funding opportunities: 

‒ I think so – 1st year PhDs have value
‒ “Longer in academia, harder to break bad habits”

‒ Knowledge exchange: likely (but useful?)
‒ Cultural exchange: likely and useful!
‒ Impact: yes



More questions

22

‒ What is the most important gain from industry? 
‒ How do we ensure we capture that? 
‒ How do we build upon these examples and grow community-wide, to 

everyone can benefit? 
‒ Can we share relationships? 
‒ Can we get to the a level where industry comes looking for us?



Conclusions
‒ Industry does not need HEP to continue leading in AI/ML

‒ They lead, we follow.
‒ The best that we can provide for them today is well-trained personal

‒ Perhaps niche needs like FastML in the trigger?
‒ HEP does not use cutting edge tools always

‒ Definite shift from younger generations (great!)
‒ Looking for baked in skills – hire who can do it today

‒ We need to make sure the education and 
projects are on the mark – see UCL CDT

‒ Soft skills are lacking
‒ Business sense, communication, etc
‒ Can grow with industry projects

‒ Bottom line: How does working with HEP at any level improve the bottom 
line. If not >> £0. No go...(to harsh?) 

23
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GP: UK Atomic Energy Agency

‒ UKAEA has been a partner since the get go. A few group projects:

‒ Fast Regression of Tritium Breeding Ratio in Fusion Reactors (paper)

‒ Surrogate models of gyrokinetic turbulence with active learning (poster)

‒ Automated spatial calibration correction

‒ Hyperspace mapping of MAST plasma shots

25

https://arxiv.org/abs/2104.04026
https://meetings.aps.org/Meeting/DPP22/Session/BP11.2


GP: Office of National Statistics 

‒ Pitched in late 2019 – Can we use Twitter to make an "instant” poll?
‒ Designed Twitter pipeline to scrape for Brexit and COVID tweets

‒ Published paper on COVID tweets from Jan – August 2020

‒ Designed custom pipeline 
avoiding limitations of twitter 
sampling and API

26

https://www.nature.com/articles/s41598-021-98396-9


COVID: Wisdom of the Crowds

‒ (Recall early 2020…madness)

‒ Used occurrences of covid-related tweets to 
compare start of “informal” and “formal” 
outbreak
‒ 6-27 day lag, matching other sources

‒ Lengthy discussion about the viability of the 
method
‒ Hashtags evolve
‒ No focus on symptoms

27



COVID: Topics and Sentiment

‒ Topic modelling via Latent Dirichlet Allocation (LDA) to isolate topics and Named 
Entity Recognition (NER) to learn the vector space of phrases to discriminate

‒ NER model returned F1 score of ~80% which matched human labelled results 
in literature

‒ Can isolate
sub-sets i.e.
“masks”

28



GP: ASOS Predicting Returns via GNN

‒ British online fashion and cosmetic retailer, sells over 
850 brands, ships to all 196 countries from fulfilment 
centres in the UK, USA and Europe. 
‒ In 2020, ASOS revenue was £3.26 billion

‒ Free returns
‒ Reducing the number of returns saves on carbon 

and financial budget

‒ Goal: Identify possible return, suggest alternative
‒ Explore usage of graph neural networks

‒ Address “cold-start problem”
‒ Upscale team skills

‒ Conference presentation  

Description of the task

● Reducing the number of returns saves on 
ASOS’s carbon and financial budget.

● Can we predict the probability that a customer 
will return a product at purchase time?

● We want to predict the products that will be 
returned at purchase & message customers 
with recommendations for alternative products 
or sizes.

● How can we encode rich customer and product 
features as well as interactions
(purchases/returns)?

3

We predict a 70% probability

you will return this item. Would 

you like to see alternatives?

29

https://recsys.acm.org/recsys22/fashionxrecsys/


Predicting Returns via GNN

‒ Designed graph structure balancing connectivity and generality 
‒ Homophily: recognise similar types of nodes in a network structure
‒ structural equivalence: same/similar neighbours

‒ Designing a graph that showed
good behaviour was a challenge
‒ GNN performance improved

on baseline models
‒ More uniform vs country 

‒ ASOS’s first experience with GNNS
‒ Upscale skills!

Figure 8: A PCA plot which is generated during the t raining process.

Figure 9: A PCA plot which is generated after the t raining process.

The TSNE 6 7and PCA 89plots are generated to represent the classificat ion performance in

di↵erent states. For a clearer demonst rat ion of the data visualisat ion, we choose the plots of

the sample data set which has less nodes but a more clear display. As we ment ioned before in

methodology part , the t raining of metapath2vec is an unsupervised learning method. After each

t raining, we will then use the embedded nodes vectors to apply general supervised classificat ion

model(such like Logist ic Regression). The first graph demonst rates a state when the model is

st ill t raining and we can see from the graph, the classificat ion is not clear enough. The second

14
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Predicting Returns: MSc extension

‒ January – April 
‒ 3 1st year PhD students
‒ 1 4th year physics theory student

‒ May – August
‒ 3 MSc students worked on improvements
‒ 4th year student continued as TA

‒ Results:
‒ Useful results, better trained students
‒ One paper/conference 
‒ Two job offers (one hire)

Establsihed GNN method and 

baselines to compare to

Explore heterogeneous graphs, 

skip connections, mini-batch 

training, etc to obtain optimal 

model

Best GNN further developed 

within ASOS by new hire
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Fast Regression of Tritium Breeding Ratio 

‒ Quality-Adaptive Surrogate Sampling 
algorithm

‒ iteratively increment the training/test set 
with sample points which maximize 
surrogate error and minimize a crowding 
distance metric (CDM) in feature space

‒ Markov Chain Monte Carlo performed to 
sample the error function generated by 
performing nearest-neighbor interpolation

32



Fast Regression of Tritium Breeding Ratio 

‒ Inertial confinement fusion (ICF) reactor with Deuterium-Tritium (D-T) 
plasma neutron source. (JET, ITER)
‒ Tritium breeding blankets
‒ TBR = the ratio of tritium produced per source neutron

‒ Monte Carlo neutronics simulation Paramak
‒ predicts TBR for a spherical ICF reactor configuration
‒ 12/6 parameters for blanket/first wall
‒ Expensive to run simulation

‒ Surrogate models resolve computational limitations by 
replacing a resource-expensive procedure with a cheaper approximation

33



Fast Regression of Tritium Breeding Ratio 

‒ Surveyed 9 surrogate family models 
‒ No variable reduction
‒ 5-fold cross-validation

‒ Tree-based out perform NN in small dataset
‒ NNs lead when dataset larger

‒ ANNs: 500k events
‒ Best: R2 = 0.998, t=1.124 µs (7 × 106)
‒ Fastest: R2 = 0.985, t=0.898 µs (9 × 106)

‒ GBT: 10k events
‒ Fastest: R2 = 0.913, t=6.125 µs (1 × 106)

‒ Dev’ed adaptive algorithm: -40% surrogate error

34



Joint Biosecurity Centre

Placement in late 2020 and became a leader within the team. 

“He is an extremely strong scientist, and we are lucky to have him with us working on the 
COVID response.”

prepared analysis for briefings for number 10

Generated analysis for 
the readiness of mass 

testing in Liverpool

Built dashboard for 
epidemiology data 

communication

Worked with #10 to 
incorporate dashboard

Prepared analysis for 
situational awareness 
reports across nation

Co-author Scientific 
Advisory Group for 

Emergencies (SAGE) 
paper

35



Joint Biosecurity Centre

‒ Defra/JBC: Wastewater COVID-19 monitoring in the UK
19 November 2020

‒ Wastewater based epidemiology in the UK has a long and notable history, dating 
back to the identification, by John Snow, of wastewater as the source of cholera 
outbreaks in the mid-19th Century. 

‒ Focused on  SARS-CoV-2 viral RNA in wastewater
‒ Established scientific and epidemiological insights depend on:

‒ acuity and extent of the sampling,
‒ laboratory analyses,
‒ level of environmental determinism and stochasticity driving variability.

‒ Work anticipates the use of wastewater to track disease at scale as a proactive 
measure to ensure public health resilience.

36

https://www.gov.uk/government/publications/defrajbc-wastewater-covid-19-monitoring-in-the-uk-summary-19-november-2020


Autonomy: Who are the renters?

blog news news

Placement with think tank Autonomy in early 2021 (blog, news, news)

• Findings showed insecure work is trapping low-paid workers in the London’s “overpriced” rental sector, 
with many of them having to pay around two thirds of their wages to get a roof over their head.

Most manual workers (“working class”) often own their home

• i.e. ‘Carpenters and joiners’, ‘Plasterers’, ‘Electricians and electrical fitters’, ‘Floorers and wall tilers’ as 
well as ‘Roofers, rooftilers and slaters’

The occupations in London with the highest prevalence of renters are:

• Cleaners and domestics (81% are women)

• Waiters and waitresses (73% are women)

• Kitchen and catering assistants (64% are women)

• Care workers and home carers (84% are women)

• Elementary construction occupations (98% are men)

37

https://autonomy.work/portfolio/whoaretherenters
https://www.newstatesman.com/politics/uk-politics/2021/05/labour-must-start-talking-about-wealth-not-just-jobs
https://www.standard.co.uk/news/london/autonomy-workers-trapped-rental-sector-professions-b933659.html


Faculty AI: ML Explainability 

‒ Faculty: software, consulting, and services related to artificial intelligence.

Shapely Explainability on 
the Data Manifold

Shapely Explainability on the Data 
Manifold

Shapely Explainability on the Data 
Manifold

Shapely Explainability 
on the Data Manifold

Outputs:

Shapely 
Explainability 
on the Data 

Manifold

2 conference 
presentations

Patent 
application

Python 
package

38

https://arxiv.org/abs/2006.01272
https://arxiv.org/abs/2006.01272
https://arxiv.org/abs/2006.01272
https://arxiv.org/abs/2006.01272


Faculty AI: ML Explainability 

‒ ML models are performant but can be brittle, black-boxes
‒ Especially dangerous  when ML used in society 

39



ML Explainability 

‒ Shapley values - mathematically principled approach to model explainability
‒ Based on game theory: distribute credit for total value earned by team
‒ arXiv:2006.0127

40



ML Explainability 

‒ Shapley values - mathematically principled approach to model explainability
‒ Based on game theory: distribute credit for total value earned by team
‒ arXiv:2006.0127

Discussion centers on how to 

calculate f with < 4 inputs.
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Precision, Recall & F1-score

Precision

● Out of all the predicted positive labels, how 

many are correct?

Recall

● Out of all of the actual positive labels, how 

many did we correctly predict as positive?

F1-score

● Weighted average of precision and recall.

TP FN

FP TN

Positive Negative
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