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ABSTRACT

Transforming the videos into usable form, such as video-to-text, is paramount to making good use of this rich
data. However, the computer vision community has struggled with an appropriate representation on which to
base the video analysis methods. Most modern techniques are based on low-level features, which have little or no
semantic interpretation and depend on large annotated data sets to perform well. In contrast, video segmentation
as an early processing step presents an complementary, more semantically rich, low-level representation on which
to base further processing. Yet, the adoption of segmentation in video has lagged behind that of segmentation in
images, likely due to a lack of critical analysis of video segmentation methods and no methods that can perform
well on long video streams.
In this talk, I will present the recent work in my group that addresses these limitations of video segmentation as
an early step in video understanding. The first part of the talk will discuss an approximation framework for
streaming hierarchical video segmentation, which bounds the required memory (to a small constant) for processing and retains the high quality performance of the full-video segmentation method. Second, I will present
our metric learning work that can be used to learn the distance function between pixels in the video and segments
in the hierarchy rather than relying on an ad hoc distance. Finally, I will conclude with video-to-text examples
that demonstrate the strong potential of using a more semantically rich low-level representation, and a vision for
where I see video understanding going in the next decade.
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