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The research on this project is based at Lancaster University Leipzig (Germany), with some interaction with
ongoing collaborators based at the University of York, UK.

Dr James Stovold is an Assistant Professor (Lecturer) in Computer Science at Lancaster University
Leipzig. His research centres around unconventional computing, distributed cognition, and artificial life.
Recently this has included developmental graph systems, reservoir computing and topics relating to how
humans interact with AI systems—in particular genetic algorithms used for procedural content generation.
He received his PhD from York Centre for Complex Systems Analysis (YCCSA) at the University of York
in 2017, and has worked as a lecturer at Swansea, York, British University Vietnam, and now Lancaster
University’s new branch campus in Leipzig, Germany.

Education

2012–2016: PhD Computer Science, York Centre for Complex Systems Analysis, University of York
Thesis: “Distributed Cognition as the Basis for Adaptation and Homeostasis in Robots”, supervised by
Prof. Jon Timmis and Dr Simon O’Keefe

2007–2012: MEng (hons) Computer Systems and Software Engineering, Department of Com-
puter Science, University of York
Dissertation: “Extending the Computational Application of Reaction–Diffusion Chemistry by Modelling
Artificial Neural Networks”, supervised by Dr Simon O’Keefe

Academic Positions

2022–Present: Assistant Professor in Computer Science, Lancaster University Leipzig, Germany
2021–2022: Senior Lecturer in Computer Science, British University Vietnam, Hanoi
2019–2021: Lecturer in Artificial Intelligence, University of York, UK
2017–2019: Associate Lecturer in Computer Science, Swansea University, UK

Research

My research focusses on unconventional computing, artificial life, and emergent behaviour. This has included
chemical computing, neural cellular automata, graph developmental systems, reservoir computing, and
understanding how humans work with AI tools. The project in which this studentship would be based
is centred on further developing an existing graph developmental system to incorporate multi-objective
optimisation approaches.
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Selected Publications

N.B. some publications are currently undergoing double-blind review and so are not available on arXiv or
similar; I’m happy to forward a copy to any interested students, just drop me an email.

Barandiaran M and Stovold J (2025), “Growing Reservoirs with Developmental Graph Cellular
Automata”, ALIFE 2025 (under review), copy available on request.

Griffin D, Stovold J, O’Keefe S and Stepney S (2025), Evaluating ESNs against Lagged Input Regres-
sion Computation”, UCNC 2025 (under review), copy available on request.

Walton S.P, Evans B.J, Rahat A.A.M, Stovold J and Vincalek J (2024), “Does mapping elites illumi-
nate search spaces? A large-scale user study of MAP–Elites applied to human–AI collaborative design”,
ACMTransactions on Interactive Intelligent Systems (under review), arXiv doi: 10.48550/arXiv.2402.07911

Stovold J (2023) “Neural Cellular Automata Can Respond to Signals”, Proc. ALIFE 2023, vol. 35,
MIT Press, doi: 10.1162/isal a 00567

Walton S.P, Vincalek J, Rahat A.A.M, Stovold J and Evans B.J (2023), “Genetic Car Designer: A
Large-Scale User Study of a Mixed-Initiative Design Tool”, Proc. AISB Convention 2023

Walton S.P, Rahat A.A.M, Stovold J (2022) “Evaluating Mixed-initiative Procedural Level Design
Tools using a Triple-Blind User Study”, IEEE Transactions on Games, vol. 14, no. 3, pp. 413–422, doi:
10.1109/TG.2021.3086215

Stovold J, O’Keefe S (2017) “Reaction–Diffusion Chemistry Implementation of Associative Memory
Neural Networks”, IJPEDS, vol. 32, no. 1, pp. 74–94, doi: 10.1080/17445760.2016.1155579
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Project Description

Multi-Objective Optimisation for Developmental Graph Cellular Automata

The Developmental Graph Cellular Automata (DGCA) [1, 2] is a new developmental model for incrementally
growing graphs. The model (depicted in fig. 1) consists of a pair of neural networks, the first decides how
to update each vertex in a given graph—for example, by dividing, removing, or ignoring each vertex—along
with how to update the edges between each vertex; the second decides how to update the state of the graph
after each update. The DGCA is a non-differentiable pipeline, meaning we make use of a genetic algorithm to
train it rather than using backpropagation—at the moment this is the comparatively lightweight Microbial
GA.
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Figure 1: DGCA pipeline of a two-state (black and white) system. The neighborhood information vector G
is shown for node X. The action MLP determines that X and Y divide, while Z is removed. G is gathered
a second time, now with zero incoming black node connections but an additional white one, before being
passed to the state SLP. Adapted from [2].

Recently this model has been used to grow graphs with specific distributions of motifs [2], along with
growing reservoir computers for solving time series problems [3]. We are interested in understanding how we
can extend this developmental model to include constraints (such as morphological or energetic constraints),
or to include a spatial embedding of the graph to permit new ways of joining sub-graphs together.

This project will focus on extending the training process of the DGCA by incorporating multi-objective
optimisation techniques. There are a range of possible options that could be used and we are happy for the
scholarship holder to take the lead on determining the best approach.

The ideal student for this project would have a solid background in evolutionary algorithms, with a good
knowledge of multi-objective optimisation. We are particularly interested in working with students who have
ambitious ideas and want to help push the development of an exciting new developmental model.
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Lancaster University Leipzig

Lancaster University Leipzig is a European branch campus of Lancaster University (UK). Lancaster is
a research-intensive university, with 35% of our research classed as world-leading and 48% classed as
internationally excellent in the UK Government’s most recent independent review, the Research Excellence
Framework (REF).

In the last Research Excellence Framework (REF) survey, 83% of our research was rated as either
internationally excellent or world leading.

The Leipzig campus is in Strohsack Passage, Nikolaistrasse 10, which is situated inside the pedestrianised
city centre and next to the city’s historic icon ‘Nikolaikirche’/St. Nicolas Church—the place of origin of the
Peaceful Revolution in 1989—it is an unparalleled location to support a dynamic and exciting student
experience.

Further details about the campus can be found at lancasterleipzig.de
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