
 
 

Research Associate - Real world learning through advanced synthetic data approaches  

 

THE ALAN TURING INSTITUTE 

There has never been a more significant time to work in data science and AI. There is recognition of the importance of 
these technologies to our economic and social future: the so-called fourth industrial revolution. The technical challenge 
of keeping our data secure and private has grown in its urgency and importance. At the same time, voices from 
academia, industry, and government are coming together to debate how these technologies should be governed and 
managed. 
 
The Alan Turing Institute, as the UK’s national institute for data science and artificial intelligence, plays an important 
part in driving forward advances in these technologies in order to change the world for the better.   
 
The Institute is named in honour of Alan Turing, whose pioneering work in theoretical and applied mathematics, 
engineering and computing is considered to have laid the foundations for modern-day data science and artificial 
intelligence. The Institute’s goals are to undertake world-class research, apply its research to real-world problems, 
driving economic impact and societal good, lead the training of a new generation of scientists, and shape the public 
conversation around data and algorithms. 

After launching in 2015 with government funding from EPSRC and five founding universities, the Institute has grown an 
extensive network of university partners from across the UK and launched a number of major partnerships with industry, 
public and third sector. Today it is home to more than 500 researchers, a rapidly growing team of in house research 
software engineers and data scientists and a business team. 
  
BACKGROUND 

The Alan Turing Institute has been awarded US Army Research Laboratory (ARL) funding for a project on real world 
learning through advanced synthetic data approaches.  

 

We are looking to build a team of people who are passionate about science, technology, and innovation, to work with 
some of the best scientific minds in AI in the defence and security domain. The research associate would work on AI 
approaches to the fusion and analysis of complex, multi-modal, high dimensional streams of electro-optical and infrared 
data. Your role will be to work in the recently launched Defence AI centre (ARC-D), both independently and 
collaboratively with the PIs and other researchers in the group working in domains as diverse as: future sensing, space 
systems, human-machine teaming, embedded hardware and software, electromagnetic activities, and communications 
and networks. The ideal candidate is inquisitive, enjoys solving complex, challenging problems, and thinks creatively to 
find non-obvious solutions.   
  
The defence and security programme at the Alan Turing Institute delivers an ambitious programme of data science and 
artificial intelligence research that will impact real world scenarios. We provide a rewarding, fast-paced and innovative 
environment with the opportunity to get close to the application, and work embedded with defence partners with a wide 
range of expertise.  
 

ROLE PURPOSE 

To advance the state of the art there is a need to develop AI models that generate a richer representation of the world, 
much more akin to the human ‘embodied’ experience of learning from continuous streams of data. The challenge is that 
access to limited (or erroneous) data requires the remainder of the ‘picture’ to be constructed, whilst maintaining the 
integrity of the world that we are trying to represent. The DEVCOM Army Research Laboratory (ARL) identifies this gap 
and knowledge requirement as “synthesis techniques and data sets that support multimodal interactive learning” (Rao 
et al., 2021).   
  
You will develop novel methods to realise a multi-perspective data environment that enables the fusion of electro-optical 
and infrared data at multiple spatial and temporal scales. Your work will address three key challenges: synthetic stream 
data generation, synthetic generation of plausible future scenarios and synthetic generation of edge cases. The 
techniques developed will help to close the gap between synthetic data generation and real data collections and enable 



 
 
the transferral of AI techniques between different domains. You will pair existing, maturing, and emerging algorithms 
with synthetic data  environments to rapidly evolve autonomous behaviours to detect anomalies and outliers and to 
perceive meaningful novelty in action. The technical scope of the role includes identifying and advancing synthetic data 
generation approaches that more richly embody noisy, irregularly sampled, sparse, multi-dimensional geospatial data.   
  
AI and mathematical techniques to be explored as part of the project include (but are not limited to):  
 

• Rough path theory for synthetic data generation and action recognition to express both local and global 
features  

• Transformers and attention techniques for both episodic process memory and reduced action and observation 
spaces  

• Multi-agent reinforcement learning approaches  

• Curiosity and related techniques for internally-generated reward signals 

• Meta-learning and generalisability to novel environments 

• GANS, autoencoders, autoregressive approaches, and graph approaches to synthetic data generation  
   
Successful candidates will have a strong mathematics/physics or engineering background with a desire to apply these 
concepts to defence and security challenges.  
 

DUTIES AND AREAS OF RESPONSIBILITY 

You will be responsible for ensuring the technical delivery of research on the ARL-Turing project on real world learning 

through advanced synthetic data approaches. In particular your tasks will be to:  

• Design and implement cutting edge AI and mathematical techniques to represent real world environments in 

the electro-optical and infrared domains, to include multi-sensor fusion approaches for multi-modal streaming 

data.  

• Develop a synthetic data environment for EO/IR data using a gaming engine such as unity, or similar, suitable 

for interacting with reinforcement learning libraries.   

• Compare and improve the performance of AI approaches to the detection and identification of entities in EO 

and IR data and investigate novel approaches e.g. the application of rough path theory for streaming data.  

• Develop AI approaches for the detection of anomalies and outliers in electro-optical and infrared data. 

• Deliver robust transparent algorithms that can be reproducibly deployed at scale and develop models that are 

robust to transferral between domains.  

• Publish as lead or co-author in high impact peer reviewed journals and participate in and present at international 

conferences. To include a landscaping study to review state of the art techniques for synthetic data generation. 

• Adapt research directions and modify implementations to meet stakeholder requirements  

• Catalyse connections and collaborations across a distributed inter-disciplinary team through regular meetings, 

co-development of code, maintenance of shared gitlab repositories, and contribute to the research aims and 

challenges of the ARC-D centre.  

• Communicate technical concepts and disseminate research progress to the scientific community, colleagues 

and external partners by preparing and presenting reports, writing blog posts, organising and delivering 

presentations, and through active participation in meetings and discussions, including helping to plan and 

organise Turing Interest group events and study groups as required.  

• Work with Turing supporting functions (e.g., Partnerships, Research Engineering Group, Finance, 

Communications, Events and Legal teams) where appropriate. 

OTHER DUTIES 

• Teaching may be required as part of collaboration work 

 

Please note that job descriptions cannot be exhaustive, and the postholder may be required to undertake other duties, 

which are broadly in line with the above key responsibilities. This job description is written at a specific time and is 

subject to changes as the demands of the Institute and the role develop. 



 
 

 

 

 

 

 

 

 

 

 

 

PERSON SPECIFICATION 

Skills and Requirements 

Post holders will be expected to demonstrate the following: 

Essential (E) 

Desirable (D) 

Tested at 
Application (A) 

Tested at Interview  
(I) 

Education/Qualification 

A PhD in a relevant area, which will include Mathematics, Data science, Physics, 
Engineering, Computer Science, or related discipline. 

E A 

Undergraduate-level degree or higher in computer science, engineering, data science, 
mathematics, statistics or related discipline 

E A 

Knowledge and Experience 

Good mathematics, physics or engineering background E A 

Good background in one or more of the following areas: reinforcement learning, adversarial 
AI, AI approaches to outlier and anomaly detection, rough path theory, topological data 
analysis, graph signal processing, infrared and electroptical modelling, synthetic data 
generation environments eg. unity 

E I 

Strong quantitative background, and preferably a strong machine learning and statistics 
background,  Strong background in one or more of the following areas: Topological data 
analysis, Rough path theory, multi-agent reinforcement learning, adversarial AI, 
synthetic data generation. 

 

 

 

E A 

Experience developing software in a scientific computing context, ideally in Python, including 
the use of established libraries such as NumPy, Tensorflow, PyTorch, and RL specific 
frameworks such as Ray/RLLib, Stable Baselines. Experience in development suites, 
systems and versioning products (e.g., Git, IDEs, Linux).  

E A 

Experience with ML packages such as TensorFlow, PyTorch, Keras, Python (scikit-learn, 
pandas, numpy, scipy, matplotlib) D  

D A 

Multi-disciplinary and comprehensive knowledge of the design and implementation of AI 
architectures 

E A 

Knowledge of reinforcement learning (and associated autonomous methods) D A 

Development of algorithms that enable adaptability to changing conditions in open world 
problems 

E A 

Basic knowledge of remote imaging technologies: EO/IR image formation D A 

Experience in explainability models applied on trained ML models D A 

Experience managing, structuring and analysing research data. E A 

Interest and/or knowledge of electrooptical and infrared datasets D A 

Experience of gaming engines/synthetic data environments e.g. unity D A 

Developing for high performance hardware (CUDA, MPI, OpenMP) D A 

Experience with public cloud platforms and related technologies D A 

Experience leading a research project, to successful completion, with a focus on AI or 
mathematical methods  

D A 



 
 

 

 

Experience conducting and publishing research to the standard required by top-tier peer 
reviewed journals.  

D A 

An understanding of the importance of good practices for producing reliable software and 
reproducible analyses (e.g. version control, issue tracking, automated testing, package 
management, literate analysis tools such as Jupyter)  

D A 

Experience managing, structuring, and analysing simulated and/or emulated research 
experimentation environments (e.g. GYMS, unity) as well as organising the parameters and 
results of computational experiments. 

E A 

Communication 

Excellent written and verbal communication skills, including experience in the visual 
representation of mathematical concepts, the ability to write for publication, present research 
proposals and results and represent the research group at meetings.  Experience in 
authoring of technical reports or research papers, and giving presentations or leading 
classes.  

 

E A/I 

Ability to communicate research and advocacy clearly and persuasively to diverse audiences 
in an appropriate format. 

 

E I 

Excellent communication, negotiation and influencing skills at all levels 
 

D I 

Teamwork and Motivation 

Ability to work in a diverse, multi-disciplinary team 
 

E A/I 

Willngness to contribute to the life of the Institute and its community:  
Deliver teaching and training to colleagues and students, including within the team during 
regular skills sessions 

E A/I 

Liaison and Networking 

Ability to collaborate in a multidisciplinary environment across different levels of seniority. E A/I 

Experience in active collaboration and promotion of collaborative achievements 
 

D A/I 

Demonstrable experience managing conflict and resolving stakeholder tensions. D A/I 

Project Delivery 

Proactive approach to managing stakeholders and their requirements and  
identifying opportunities for collaboration. 

E A/I 

Able to balance the pressures of research demands and competing deadlines to  
meet objectives. 

E A/I 

Analysis and Research 

Ability to organise time, take the initiative and carry out research independently to  
meet deadlines, under the guidance of the PI 

E A/I 

Identify and use a range of standard sources to gather and analyse routine data and produce 
reports that can be interpreted by others. 

E A/I 

Other Requirements 

Commitment to EDI principles and to the Organisation values E I 



 
 
OUR VALUES 

The Alan Turing Institute is committed to equality diversity and inclusion and to eliminating discrimination. All 

employees are expected to embrace, follow and promote our EDI Principles and Our Values. 

 

 

APPLICATION PROCEDURE 
 
If you are interested in this opportunity, please click the apply button below. You will need to register on the applicant 

portal and complete the application form including your CV and covering letter. If you have questions about the role or 

would like to apply using a different format, please contact us on 020 3970 2148 or 0203 862 3340, or email 

recruitment@turing.ac.uk. 

 

CLOSING DATE FOR APPLICATIONS: Sunday 19 February 2023 at 23:59 

 

 

 

 

 

https://www.turing.ac.uk/about-us/equality-diversity-and-inclusion
mailto:recruitment@turing.ac.uk


 
 
TERMS AND CONDITIONS 

This full time post is offered on a 2 year fixed-term basis.  The annual salary is £40,850 - £46,200 plus excellent benefits, 

including flexible working and family friendly policies,  https://www.turing.ac.uk/work-turing/why-work-turing/employee-

benefits 

Candidates who have not yet been officially awarded their PhD will be appointed as Research Assistant at a salary of 

£38,236 per annum 

We are happy to consider an external secondment from partner organisations. 

 

EQUALITY, DIVERSITY AND INCLUSION 

The Alan Turing Institute is committed to creating an environment where diversity is valued and everyone is treated 

fairly.  In accordance with the Equality Act, we welcome applications from anyone who meets the specific criteria of the 

post regardless of age, disability, ethnicity, gender reassignment, marital or civil partnership status, pregnancy and 

maternity, religion or belief, sex and sexual orientation.   

We are committed to building a diverse community and would like our leadership teal to reflect this. We therefore 
welcome applications from the broadest spectrum of backgrounds. 
 
Reasonable adjustments to the interview process will be made for any candidates with a disability. 
 
Please note all offers of employment are subject to obtaining and retaining the right to work in the UK and 
satisfactory pre-employment security screening which includes a DBS Check. 
 
Full details on the pre-employment screening process can be requested from HR@turing.ac.uk. 

 
 

 

https://www.turing.ac.uk/work-turing/why-work-turing/employee-benefits
https://www.turing.ac.uk/work-turing/why-work-turing/employee-benefits
mailto:HR@turing.ac.uk

