
Data Representations as a 
Driving Force in AI 
Research

Rory Campbell



Data Representation



The Evolving History of Neural Networks



Neural Networks as Functions



The Simplest Network



Working in 2-D to understand network redundancy



Equivalent Neural Networks



Consequences for Understanding Learning



Synthetic Intelligence

- The origins of AI owe a significant debt to the study of human cognition, but 
synthetic cognition is worthy of recognition on its own merits



Hierarchies in the Image Domain



Domain Generalization



Phylogeny



Brownian Motion



CLIP Embeddings



Synthetic Images with a Known Hierarchy



Predicting Domain Inconsistency



Consequences for Learning



Evaluating the Synthetic Intelligence

- Psychometrics
- The study of abstraction



Local vs. Global Abstraction

- The continuing utility of graph representations in the computational study of art
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