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Abstract:

Since the turn of the century, machine learning has entered computer vision to its core much to the
benefit of the state of the art. In fact, many computer vision solutions are reached by connecting a good
set of features to learning from selected examples. Objects in the world have a predictable repertoire of
shapes and appearances. Textures, soil, sky and the like, only share a common appearance. In either
case we have no other choice than to use the regularities in the appearance for recognition. When
analyzing the actually recorded data it is far from trivial to decide what component is intrinsic to the
object and what part in the recorded data is accidental due to this particular recording.

We argue that it is important to build a representation of objects by an array of features ranging from a
set of features holding the basic spectral values, to sets of invariants, to regional, textural and contextual
features. The first set of features is ruled by the laws of image formation, the second set by the laws of
object and texture reflection, the third one by spatial coherence, and the latter types are ruled by image
statistics. Under this paradigm we have treated tracking as an instant machine-learning problem: how
can we recognize the object learned from one image in the next one? And we have built a video search
engine classifying objects into a large vocabulary of concepts. The system has consistently performed
well in the TRECvid competitions over the last 5 years amidst participations from IBM research,
Columbia, Oxford, and Tsinghua University. Last year, we have also performed well in the PASCAL object
recognition competition, with the same system that is. We will discuss the contributions on video search
and object classification.
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