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Abstract
It goes without saying that the success of deep learning is amazing. The rise of deep learning not only leads
to a wave of breakthroughs in traditional AI areas, e.g. speech recognition and computer vision, but also
opens up a number of possibilities that are unimaginable before — AI can now play chess games, perform
cancer diagnosis, and even drive a car. Despite all such successful stories, the “intelligence” of most deep
networks remain rather restrictive — they are essentially doing A to B regression, just that they are doing it
particularly well. Over the past five years, I worked with a group of talented students on a series of
problems, with an aim to move beyond the aforementioned limitations and thus extend the power of deep
models to more application domains. Many of our studies revolve around an important theme, namely,
learning deep models from structured data. Particularly, we develop new modeling frameworks for highresolution images, event photos, structured scenes, activity videos, movies, relational databases, etc. All
such data, despite their different natures, have an important aspect in common, that is, they all contain
structures, i.e. components related to each other. Analysis of their inherent structures not only gives us
deeper insights into these domains, but also results in more effective models and training strategies (e.g.
self-supervised training that does not rely on external supervision). In this talk, I will give a high-level
review of our efforts and achievements, and share my thoughts and reflections on the underlying problems.
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