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Employment
2022 - Present: Assistant Professor, Department of Computing and Software, Faculty of Engineering, McMaster University
2022 - 2023: Visiting Faculty Researcher, Google Brain

Education

2019 - 2022: Postdoctoral Researcher, BEACON Center for the Study of Evolution in Action, Michigan State University
2012 - 2018: PhD, Computer Science, Dalhousie University

2009 - 2012: Master of Computer Science, Dalhousie University

1996 - 2001: Bachelor of Fine Arts, Nova Scotia College of Art and Design (NSCAD) University
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Funding

2025: Mitacs Accelerate Grant, Natural Sciences and Engineering Research Council of Canada
2024: Connection Grant, Social Sciences and Humanities Research Council of Canada

2023: Discovery Grant, Natural Sciences and Engineering Research Council of Canada

Supervision of Early-Stage Researchers

2025 - Present: Ali Naqvi, PhD - Computer Science, McMaster University

2025 - Present: Xiao Shao, PhD - Computer Science, McMaster University

2025 - Present: Yasmin Ahmadi, Master of Science - Computer Science, McMaster University

2025 - Present: Xavier Hill Roy, Master of Science - Computer Science, McMaster University

2023 - 2025: Tanya Djavaherpour, Master of Science - Computer Science, McMaster University
2023 - 2025: Lihao Bi, Master of Engineering - Computing and Software, McMaster University
2023 - 2025: Pawan Kumar, Master of Engineering - Computing and Software, McMaster University
2023 - 2025: Yiding Li, Master of Engineering - Computing and Software, McMaster University

Teaching

2024 - Present: Embedded Systems Design I, McMaster University

2023 - Present: Evolutionary Computation, McMaster University

2023 - Present: Data Structures and Algorithms for Mechatronics, McMaster University
2017 - 2018: Art and Artificial Life, NSCAD University
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SPECIES Scholarship 2026

Prospective advisor: Stephen Kelly
Host institution: McMaster University

1 Description of the research group

The Creative Algorithms Lab (https://creativealgorithms.ca/) is an interdisciplinary research group
in the Department of Computing and Software at McMaster University led by Dr. Stephen Kelly. Our
research focuses on nature-inspired computation, especially genetic programming and related evolutionary
methods, in dynamic, partially observable, and multi-task sequential decision-making environments. We
study how emergent forms of memory, hierarchy, and modularity allow digital evolution to produce adaptive
and interpretable behaviour.

Through several active collaborations, current research in the lab spans evolutionary computation,
artificial life, reinforcement learning, computational neuroscience, evolutionary robotics, and a distinctive
research-creation practice. Recent outputs include work on dynamic vector and matrix memory for Tangled
Program Graphs (Naqvi and Kelly|2026)), neuroplasticity in genetic programming agents (Nagvi et al.|2025)),
multi-action evolutionary control (Vacher et al. |2025), and creative cyber-physical systems (Andry et al.
2024).

Dr. Kelly is an Assistant Professor in the Department of Computing and Software at McMaster
University and a professional media artist. He holds a PhD from Dalhousie University and a BFA from the
Nova Scotia College of Art and Design. He completed an NSERC postdoctoral fellowship at the BEACON
Center for the Study of Evolution in Action at Michigan State University and a year-long visiting faculty
researcher position at Google Brain.

2 Description of the work to be carried out by the student

Modularity, Hierarchy, and Memory in Developmental Genetic Programming

Evolved policies in Genetic Programming (GP) can support problem decomposition when specialized com-
ponents emerge and are reused in teams, policy graphs, or other modular decision structures (Kelly and
Heywood [2017; Lichodzijewski and Heywood [2008|). Prior work on Tangled Program Graphs and related
memory-utilizing policy graph agents has also shown the importance of hierarchical organization, which
can promote evolutionary emergence and refinement of reusable sub-policies, especially in multi-task and
partially observable environments (Kelly et al.|[2019; Djavaherpour et al.2025)). In this context, modularity
and hierarchy are the results of a population-based evolutionary search. However, much less research has
been done on modular and hierarchical emergence during the lifetime of a single digital organism as it
interacts with data/observations from a particular problem. As such, this project will investigate indirect
encodings (e.g. (Clune et al. [2011)) and developmental GP representations (e.g. (Miller 2020))) that allow
radical transformations of an organism during its lifetime. We are specifically interested in analysing trans-
formations that exploit reusable structures, hierarchy, and major transitions in response to a particular
environment.

In collaboration with the student, this work will: 1. Test which developmental mechanisms promote
these structures beyond what the representation imposes (McKay et al. [2006)), 2. Design measurements to
quantify the emergence of such structures, and 3. Show if/when they improve adaptive control over direct
encodings. The experiments will compare direct, indirect, and developmental representations on control
tasks that demand decomposition and/or memory. As a starting point, we plan on using the MODES
toolbox to characterize evolutionary dynamics (Dolson et al. |2019) and then design separate structural
metrics to quantify modularity, hierarchy, and memory organization in single-task and multi-task settings.
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3 Other relevant information

McMaster University is a public research university in Hamilton, Ontario, Canada, with a strong research
and graduate training environment across multiple disciplines. For more information, see |Discover Mc-
Master.

Facilities and resources: The student will be provided with a dedicated workspace in a shared
graduate student lab. They will have access to high-performance computing resources though the Digital
Research Alliance of Canadal for running experiments.
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