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Job Description

Post title: Machine Learning Engineer – Ship Design & Hydrodynamics (KTP Associate)
Date last updated/evaluated: Sept 2025
Author: Professor Tahsin Tezdogan
[bookmark: _Hlk181889273]Standard Occupation Code:		2119 – Natural and social science professionals
School / Department:	School of Engineering / Department of Civil, Maritime and Environmental Engineering
Faculty / Directorate:			Engineering and Physical Sciences
Job Family:				Education, Research and Enterprise (ERE)
Grade:					Level 4
ERE Pathway (if applicable):		Research
Post reporting to:			Professor Tahsin Tezdogan
Post line report(s):			None
Post base location:			Based at the premises of the Business Partner, Compute Maritime Ltd, Building 7, Floor 5, 566 Chiswick High Road, London W4 5YG

Job purpose: 	
Working within the engineering team at Compute Maritime Ltd., the KTP Associate will be pivotal in transferring cutting-edge knowledge in computational ship hydrodynamics and design optimisation into a commercial environment. The Associate will embed physics-informed performance prediction tools within the company’s NeuralShipper vessel design platform, develop optimisation methods that improve vessel efficiency, and extend the platform to wind-assisted propulsion and rigid sail applications.
Key accountabilities and indicative time allocation:
1. 50%
Research Contribution:
· Deliver the research activity defined in the KTP work plan, working to the agreed stages, milestones and effort allocations across the 36-month project.
· Analyse the NeuralShipper generative geometry pipeline and translate naval architecture principles – hydrostatic balance, stability bounds and displacement consistency – into physics-aware constraints embedded at the point of geometry generation, so that outputs are valid by design rather than filtered after generation.
· Develop, validate and integrate fast physics-informed surrogate models for the prediction of ship resistance, propulsion and energy efficiency, trained against CFD-derived and benchmark datasets, enabling real-time evaluation of vessel designs.
· Develop and apply multidisciplinary design optimisation methods enabling automated improvement of vessel performance across the design space.
· Extend the platform's modelling capability to wind-assisted propulsion and rigid sail configurations, including their implications for vessel stability, resistance and operational performance.
· Design and conduct rigorous validation and benchmarking of all models developed, documenting methods, assumptions, limitations and uncertainty.
· Develop rigorous and original research contributions that lead to the discovery of new knowledge, insight and understanding at the interface of generative AI and physics-based engineering modelling.
· Regularly produce and contribute to research outputs, including peer-reviewed journal publication and conference papers, establishing visibility and credibility among subject-relevant research communities within and beyond the University.
· Ensure that research outputs are findable, accessible, interoperable and reproducible (FAIR) and, wherever possible, open access, subject to the intellectual property and confidentiality provisions of the KTP agreement.
· Take opportunities to ensure research activities benefit educational practice, contributing case study material and taught course content arising from the project to the University's BEng, MEng and MSc Maritime Engineering and Mechanical Engineering programmes.
· Contribute to income proposals and to the identification of follow-on research and funding opportunities arising from the project.
2. 15%
Leadership, Management and Engagement Contribution:
Building on the Leadership, Management and Engagement contributions inherent in other Level 4 activities:
· Plan and prioritise own work effectively across a complex, multi-partner 36-month programme, maintaining the project plan, Gantt chart and risk register.
· Prepare for, report to and present at the Local Management Committee, and support the reporting requirements of Innovate UK and the Knowledge Transfer Adviser, including the KTP Final Report.
· Establish and facilitate an industry stakeholder working group, coordinating engagement with ship designers, shipyards, consultancies and early adopter customers.
· Collaborate and network productively with colleagues in the Department of Civil, Maritime and Environmental Engineering, the Department of Aeronautics and Astronautics, and with the Business Partner's engineering, product and commercial teams.
· Contribute to short-term and medium-term planning for the project and for the capability being built within the Business Partner.
· Develop an understanding of the Business Partner's commercial strategy and growth plans.
· Actively contribute to, and support, Equality, Diversity and Inclusion initiatives within your role, ensuring that EDI principles are integrated into daily tasks and interactions.
· Mentor colleagues within the Business Partner in the new methods and workflows being introduced.
· Support and help ensure the health and wellbeing of colleagues.
· Effectively engage in probation, appraisal, career development and continuing professional development activities.
· Use discretion and judgement to select from or adapt existing processes and procedures to achieve outcomes.
3. 20%
Knowledge Exchange and Enterprise Contribution:
· Lead the transfer and permanent embedding of new knowledge within the Business Partner, producing production-ready code, internal modelling tools, documented validation procedures, workflows, protocols and technical documentation.
· Design and deliver staff training sessions, demonstrations and training materials to the Business Partner's technical and commercial teams, so that capability is retained beyond the lifetime of the project.
· Integrate the geometry generation, performance prediction, optimisation and wind-assisted propulsion modules into a unified, scalable platform architecture, and lead system-level performance, scalability and robustness testing.
· Support pilot deployments with early adopter customers, gather structured feedback on usability, accuracy and business value, and contribute to the evaluation of pricing and commercial models.
· Contribute to the identification and protection of intellectual property arising from the project, working with the University and the Business Partner as appropriate.
4. 10%
To undertake the training and continuing professional development required by the KTP scheme and agreed with the Local Management Committee, equivalent to 10 per cent of total project time. This includes the mandatory KTP residential training modules and the KTP Associates Conference, and the maintenance of an individual Personal Development Plan, developing research identity and leadership skills in line with the Researcher Development Concordat.
5. 5%
Any other duties as allocated by the line manager following consultation with the post holder and the Business Partner, in line with the KTP rules of engagement.

Internal and external relationships:
Direct responsibility to both the academic supervisor at the University of Southampton (Professor Tahsin Tezdogan, Knowledge Base Lead, supported by Professor Ali Elham, Knowledge Base Supervisor) and the industrial supervisor at Compute Maritime Ltd (Mr Junaid Awan, Chief Technology Officer).
Accountable to the Local Management Committee, chaired by Dr Shahroz Khan, Chief Executive Officer of Compute Maritime Ltd.
Additional reporting and liaison responsibilities to the Knowledge Transfer Adviser appointed by Innovate UK, and to the University's KTP support team within Research & Innovation Services and the Faculty of Engineering and Physical Sciences.
Regular working relationships with the Business Partner's engineering, product and commercial teams.
External engagement with the industry stakeholder working group, including ship designers, shipyards, consultancies and early adopter customers, and with the wider academic and professional community through conferences, networking events and publications.

Special requirements:
[bookmark: _Hlk193879880]This post is offered on a fixed-term basis for 36 months, being the duration of the Knowledge Transfer Partnership.
To be based at the premises of the Business Partner in London for the duration of the appointment.
To attend the mandatory KTP training programme, including the KTP residential training modules and the KTP Associates Conference, which involve travel and overnight stays.
To travel within the UK and internationally to attend conferences and industry events for the purpose of disseminating results and engaging with customers and stakeholders.
In line with Innovate UK KTP eligibility requirements, the post holder must not have previously held a KTP post. Training support is not available to an Associate on two different KTP projects.
The post holder must not have previously worked for Compute Maritime Ltd.




Person Specification – Skills and Competencies
[bookmark: _Hlk187230474]All essential and desirable criteria outlined in this Person Specification will be assessed through a combination of recruitment application and CV, and where applicable numerical or written assessment.
Knowledge, Experience and Qualifications
Essential
· Substantial and authoritative practical knowledge and experience in computational engineering analysis applied to marine, mechanical or aerospace systems, supported by detailed understanding of the underlying physics.
· Strong understanding of numerical methods, engineering analysis and computational modelling.
· Experience of applying machine learning and deep learning to engineering or physical systems.
· Strong scientific programming skills in Python, and demonstrable experience of data analysis.
· Experience of using engineering simulation tools relevant to computational fluid dynamics, hydrodynamics or vessel performance, such as STAR-CCM+.
· Understanding of the fundamentals of naval architecture, ship hydrodynamics, vessel performance or design analysis.
· Able to work effectively at the interface between academic research and industrial software development.
· Has not previously held a KTP post. This is an Innovate UK eligibility requirement for all KTP vacancies.
· Has not previously worked for Compute Maritime Ltd.
· The required level of knowledge and understanding will normally have been gained through some or all of the following:
· Considerable work experience
· Vocational training
· [bookmark: _Hlk194070492]Formal qualification(s) equivalent to Level 7 or 8 of the Regulated Qualifications Framework e.g. master’s degree, postgraduate certificate, diploma, PhD in relevant subject area in or Level 7 or 8 award, certificate, diploma.
Desirable
· PhD, or equivalent research experience, in Machine Learning, AI, Computational Fluid Dynamics, Hydrodynamics, Optimisation, or a related discipline.
· Experience of software development practice, including version control, testing and code quality standards.
· Experience of using a deep learning framework such as PyTorch, TensorFlow or JAX.
· Experience of physics-informed machine learning, surrogate or reduced-order modelling, generative AI, design optimisation or high-performance computing.
· Scientific programming experience in C++, MATLAB or similar languages.
· Knowledge of the maritime sector and its regulatory environment, for example IMO decarbonisation frameworks and MARPOL Annex VI amendments.
· Track record, relative to opportunity, of peer-reviewed publication or conference presentation.
· Experience of working in, or alongside, a commercial engineering or software environment.
· Demonstrated commitment to maintaining professional knowledge and awareness through continuing personal and professional development.
· Understanding of the Concordat's relevance to research.

Teamwork and Communication
Essential
· Delegates and/or collaborates effectively, understanding the strengths and weaknesses of colleagues.
· Works proactively with colleagues and other stakeholders, within and beyond the University, to achieve outcomes.
· Communicates new and complex technical information effectively, both verbally and in writing, to technical and non-technical audiences, engaging the interest of the target audience.
· Provides clear advice, guidance and recommendations on novel or complex concepts and issues.
· Works effectively within a multidisciplinary team spanning academia and industry, with a high degree of day-to-day autonomy while based at the Business Partner.
· Able to present results at project meetings, management committees and conferences, and to write up results for publication.
Desirable
· Experience of engaging external stakeholders, customers or industry partners.
· Experience of preparing training material or delivering training to colleagues.

Planning, Organisation and Resource Management
Essential
· Plans and progresses education, research and/or knowledge exchange and enterprise activities within broad guidelines and established University policies and procedures.
· Formulates development plans to meet current skill requirements.
· Organises own research and development activity to agreed deadlines and quality standards across a 36-month programme, managing competing academic and commercial priorities.
· Carries out project-related administrative duties, including progress reporting, record keeping and maintenance of a risk register.
Desirable
· Experience of formal project management tools and techniques, for example Gantt planning, risk registers and milestone reporting.
· Experience of organising workshops, technical reviews or stakeholder sessions.

Problem Solving and Initiative
Essential
· Develops detailed understanding of long-standing and/or complex problems and applies accumulated knowledge and experience to understand and/or resolve them.
· Takes the initiative in translating scientific research methods into robust, deployable engineering tools suitable for a commercial software environment.
· An entrepreneurial mindset, with a willingness to build commercial acumen alongside technical strengths.
· Strongly motivated to learn new techniques and to pursue professional development in unfamiliar areas.
Desirable
· Able to identify or develop original techniques and methods to obtain a required outcome.
· Awareness of intellectual property processes and routes to commercialisation.



Job Hazard Assessment
For any hazards identified below a health clearance will be undertaken by our occupational health provider and form part of recruitment checks. Further ongoing clearance may be required for some roles, including for existing members of staff.
Does the risk assessment identify the need for ongoing health surveillance for this role? No
Physical Environment
Working outside							Not applicable
Exposure to noise levels >80dbA					Not applicable
Working with dust or fumes						Not applicable
Working with skin irritants/sensitisers				Not applicable
Working with chemicals (industrial or cleaning)			Not applicable
Working in a confined space						Not applicable
Working at height							Not applicable
Working with sewage							Not applicable
Contact with cytotoxins						Not applicable
Exposure Prone Procedure (EPP) work				Not applicable
Direct patient care or patient contact / Contact with clinical
specimens or pathology work						Not applicable
Ionising radiation							Not applicable

Psychological and Social Environment
Working shifts								Not applicable
Working nights							Not applicable
Lone working								Not applicable
Working with children							Not applicable
Exposure to persons with challenging behaviour			Not applicable

Equipment, Tools and Machines
Working with vibrating machinery or tools				Not applicable
Driving duties								Not applicable
Driving LGV, PCVs							Not applicable
Driving forklift trucks							Not applicable
Food handling								Not applicable
Contact with latex							Not applicable

Physical Abilities
Prolonged repetitive movements or actions				Not applicable
Moving or handling heavy loads					Not applicable



[bookmark: _Hlk187231256]Behaviours
Our Inclusion and Respectful Behaviour Policy describes the expectations of everyone who is a part of our community.
Our Southampton Behaviours (below) outline the responsibilities we each have in working collaboratively to achieve our University strategy.
Personal Leadership

 - I take personal responsibility for my own actions and an active approach towards my development.
 - I reflect on my own behaviour, actively seek feedback and adapt my behaviour accordingly.
 - I demonstrate pride, passion and enthusiasm for our University community.
 - I demonstrate respect and build trust with an open and honest approach.

Working Together

 - I work collaboratively and build productive relationships across our University and beyond.
 - I actively listen to others and communicate clearly and appropriately with everyone.
 - I take an inclusive approach, value the differences that people bring and encourage others to contribute and flourish.
 - I proactively work through challenge and conflict, considering others’ views to achieve positive and productive outcomes.

Developing Others

 - I help to create an environment that engages and motivates others.
 - I take time to support and enable people to be the best they can be.
 - I recognise and value others’ achievements, give praise and celebrate their success.
 - I deliver balanced feedback to enable others to improve their contribution.

Delivering Quality

 - I identify opportunities and take action to make improvements.
 - I plan and prioritise efficiently and effectively, taking account of people, processes and resources.
 - I am accountable for tackling issues, making difficult decisions and seeing them through to their conclusion.
 - I encourage creativity and innovation in others, to deliver workable solutions.

Driving Sustainability

 - I consider the impact on people before taking decisions or actions that may affect them.
 - I embrace, enable and embed change effectively.
 - I regularly take account of external and internal factors, assessing the need for change, and gaining support to move forward.
 - I take time to understand our University strategy and communicate this to others.
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