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Abstract. We present a novel approach to action recognition in tennis shot se-
quences. The underlying model considers the per-frame motion to be regarded
as a word (within an alphabet of possible motions), and the sequence of frames
as a phrase whose meaning is determined by the words given in a specific order.
This feature extraction mechanism allows a semantic treatment of the classifica-
tion stage using Conditional Random Fields. The system was applied on the RGB
videos of the THETIS dataset, achieving an accuracy of over 86% in recognizing
12 different tennis shots among several takes produced by 55 different amateur
and professional players.

Keywords: Action recognition, conditional random fields, support vector ma-
chines, optical flow, motion description.

1 Action Recognition in Tennis Videos

The widespread availability of digital videos enables several development fields that
requires automatic or semi-automatic video action labeling in different domains, such
as action detection in surveillance systems [15], traffic accidents [8], and sports videos
[19]. Some of these problems require efficient video processing and action detection
methods that could be implemented in real time. In video processing of sport applica-
tions, it could be highly desirable to embed more sophisticated algorithms in low-cost
cameras, for instance to be able to catch relevant actions instantaneously.
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