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Abstract

The success of modern deep learning architectures often depends on their ability to exploit
structure and symmetry inherent in data. A key mathematical principle underlying this idea is
equivariance, which describes the property that a model’s output transforms predictably when its
input is transformed. However, conventional convolutional and transformer-based networks
typically encode only translational equivariance, leaving other important symmetries, such as
rotations, to be learned implicitly through data augmentation. This thesis develops a principled
framework for constructing steerable neural networks, which achieve equivariance to continuous
symmetry groups encompassing rotations and translations through their underlying mathematical
design. The proposed architectures are tested on biomedical image segmentation datasets, where
they outperform non-equivariant baselines and remain robust to rotations, demonstrating the
practical benefits of embedding symmetry directly into network design.

For information about building access for persons with disabilities, please contact Keisha Prowoznik at 773.702-
0541 or send an email to kprowoznik@uchicago.edu. If you wish to subscribe to our email list, please visit the
following website: https://lists.uchicago.edu/web/info/statseminars.



mailto:kprowoznik@uchicago.edu?subject=Seminar

