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Abstract  There are a number of video primitives in videos of natural scenes. All video primitives

of varying dimensions and rich structures constitute the high dimensional space of video bricks.

The structure of a video primitive is characterized by both appearance and motion dynamics. As

small video bricks have fewer compositional effects, there is little overlapping between different

primitives. Here, the authors categorize video primitives into two types: structural video primi-

tives and textural video primitives. A common generative model is introduced to model them in a

unified form. The representation power of a primitive is measured by its information gain, based

on which primitives are pursued one by one via a novel pursuit algorithm, and finally a holistic set

of video primitives is built up. Promising experimental results on video segmentation and video

scene recognition show the potential power of the proposed framework for video representation.
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Background

There are vast amounts of visual patterns in natural vid-
eos ranging from simplicities, such as a static sky or a tree
twig swaying in the breeze, to complexities like bubbling wa-
ter and wild fire. Understanding the structures of the video
space is important for video coding, modeling, and even for
neural science. Learning a set of video primitives as building
blocks for high level models, e. g. , action or event is a fun-
damental problem. In recent literature, video patches have
attracted more and more attentions. However. they mainly
focus on human action analysis by designing discriminative
features or generative events. There lacks a systematic analy-
sis and holistic view for the distribution of these basic motion
patterns under a unified modeling framework. In this paper,
we study models of small video patches (e. g. , 15X15X5),
called video bricks, in videos. From a mathematical perspec-
tive, these bricks embedded in a high dimensional space,
form a variety of clusters of varying dimensions and rich
structures. We adopt the notion “atomic video primitives” for
these clusters. Our objective is two-fold: (1) Analyzing the
space distribution of video bricks and modeling video primi-

tives in two type manners under a common generative model ;
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puter vision and pattern recognition.
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(2) Studying a primitive pursuit algorithm for selecting video
primitives step by step in the brick space and building up a
video primitive set for video representation and modeling.
The research of this paper is supported by the Natural
Science Foundation of China (No. 90920009): Cognition-
based Visual Pattern Representation and Motion Analysis.
This project uses complex video intelligent system as applica-
tion background and target. researches on visual pattern rep-
resentation based on various levels of cognition and high per-
formance algorithms of motion analysis and recognition or
understanding. This project concretely discusses image prim-
itives, video primitives, general image and video pattern rep-
resentation, and template representation of unified appear-
ance and motion of high level objects. Based on these visual
representation models, this project studies practical applica-
tion problems, such as adaptively tracking, segmentation and
recognition of interested objects, in vehicle driving videos.
This paper deals with the learning of generic video primi-
tives. As an essential part of the project, both the theory and
experimental results will deepen our research and contribute

to our projects.



