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Recognition of Action Dynamics in Fencing Using
Multimodal Cues

Filip Malawski, Bogdan Kwolek∗

AGH University of Science and Technology, 30 Mickiewicza Av., 30-059 Krakow, Poland

Abstract

Most current approaches to action recognition follow strategies, which permit

classification of significantly different actions. However, in some sports dis-

ciplines, actions may be distinguished mainly by the dynamics of the motion

rather than the trajectory. In this work, we propose a novel approach for recogni-

tion of sports actions. The novelty consists in the use of dynamics in the analysis

of similar motion patterns. We propose informative motion descriptors based

on accelerometric data, skeleton joints features and depth maps, and demon-

strate their potential to model the motion dynamics. We show that fusing data

from multiple modalities permits better recognition accuracy. We make pub-

licly available a dedicated dataset with fencing footwork samples of ten fencers

that consists of depth, skeletal and inertial data of six types of dynamic actions,

most of which have similar average trajectories but different dynamics of the

motion. We show that on our Fencing Footwork Dataset the proposed method

outperforms current state-of-the-art methods for general action recognition.
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1. Introduction

Due to highly competitive nature of sports, athletes and coaches are eager

to adapt and practically verify new training methods as well as innovative tech-
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