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ABSTRACT

Traditional deep learning methods heavily rely on statistical correlations, often at the expense
of generalization, robustness, and interpretability. In contrast, classical causal discovery
techniques are well-suited for identifying causal relationships in structured tabular data but
face significant challenges when applied to unstructured, high-dimensional inputs such as
images and videos. Causal representation learning bridges this gap by uncovering the latent
causal structure underlying observations. In this talk, we introduce the foundational principles
of causal representation learning and its growing importance in trustworthy AI systems.
Specifically, we discuss two central research questions:
1. Under what theoretical conditions can causal factors be identified from observed

unstructured data?
2. How can learned causal representations improve the transferability, transparency,

controllability, and attribution of AI systems in real-world applications?
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