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Abstract: Deep generative models have shown great capability in learning representations for downstream
machine perception tasks. To this end, we will present two pieces of our recent research work on 1) how
representations learnt from a text-to-video generative model enables spatiotemporal consistent video
understanding, and 2) how representations learnt from an implicit auto-encoder can better generalize for 3D
perception from point clouds. We will explain in detail why such generative representation could facilitate
corresponding perception tasks. We argue that with the capacity of deep generative model increases to fit
the distribution of large dataset, it is the right time for us to revisit the analysis by synthesis Bayes regime for
computer vision. The analysis by synthesis approach was considered “ahead of its time” mainly due to the lack
of generative models that can very well model the prior distribution of “world”. To this end, we will present
our most recent work on dexterous grasping, where a unified generative diffusion model is proposed along
with a physics-based discriminator to achieve new state-of-the-art following the analysis by synthesis
approach. We conclude the talk with some of our own reflections on future research directions of Generative
Al, and if time allows, discuss the notion of “human-in-control” Al for media generation.
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