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Abstract: In recent years, the use of Generative Adversarial Networks (GANs) in healthcare has experienced
significant growth [1]. GANs have proven effective in tasks such as image generation, modality conversion,
denoising, and image reconstruction [2]. One crucial aspect of GANs in healthcare and other domains is the
disentanglement of latent spaces that addresses the challenge of learning representations capable of separating
distinct, informative factors of variations in data. These variations range from patient demographics to clinical
variables, and learning such representations is vital for privacy preservation, the generation of diverse,
representative, and realistic data. Moreover, disentanglement in generative models can also be used to further
ensure fairness in learned representations [3]. Disentanglement methods in GANs can be categorized into two
types: unsupervised and supervised with models like InfoGAN and B-VAE being state-of-the-art. While a lot of
research focuses on unsupervised methods, it has been proven that unsupervised disentanglement learning without
inductive biases is theoretically impossible and they do not allow to consistently learn disentangled representations
[4].Supervised methods in turn require annotated features which are usually difficult to obtain due to privacy
concerns.In this talk, | will discuss the fundamental concepts of GANs with the main focus being on the
disentanglement of GANs along with its state-of-the-art methods. Finally, | will explore how well-disentangled latent
spaces of GANs can help in generating fair and controllable synthetic data in healthcare.
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