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Abstract

Multitarget tracking in team sports videos has been widely studied for the purpose of analyzing
tactics. Since the basic and most important information estimated from those tracking systems
are the player locations, such systems have been applied in professional team sports, such as
soccer. In addition to the player trajectories, knowledge of their poses would provide
higher-level cues for analyzing sports videos. If the poses of the players can be automatically
recognized from team sports videos, more-detailed analysis of the sports plays, such as
recognizing actions or understanding the focus of attention, could be achieved. However, there
are no robust methods for estimating the poses of team sports players, because the previous
techniques only work for restricted patterns.

In this thesis, a novel human pose-estimation framework for team sports videos is proposed; the
framework is integrated with the standard tracking-by-detection approach, and it is able to
estimate most of the poses of the players in such videos. After tracking either the player windows
or the position of the head of a player in a monocular input video, two independent modules are
applied: the first estimates the lower-body pose (the locations of the four lower-body joints), and
the second estimates the upper-body pose (upper-body orientation and spine pose). An integrated
version of those two pose-estimation modules is also presented. Each chapter empirically shows
the proposed module can estimate more types of poses than the previous methods, while
achieving competitive results to the previous methods.

The framework does not use any temporal information, but only the per-frame player window
from a monocular camera. It can use both tracked windows from the videos, or it can use the
detected windows from a single image. Moreover, it can disregard the effect of local
deformations and local changes in pose (including unknown poses in the training dataset),
because it is based on randomized features, trained by random forests, and obtained from the
histograms of oriented gradients (HOG) features within the global (whole- or half-body) region.

Chapter 1 provides an introduction to this thesis. This chapter introduces the methods of data
analysis that are currently used in professional sports; the chapter defines the types of poses and
their meaning in a team-sport context, and the proposed framework is summarized.

Chapter 2 discusses previous work on pose-estimation techniques.

Chapter 3 proposes a lower-body pose-estimation module that uses label-grid classifiers to
estimate the locations of the joints on a grid and the grid-structured features within a tracked
player window for which the center is aligned with the pelvis location.

Chapter 4 proposes an upper-body pose-estimation module that uses poselets-regressors to
estimate the location of the pelvis relative to the head center, by using the HOG features in the
upper-body region, which the head tracker aligns with the head center. This chapter also
proposes a method to estimate the orientation of the body by selecting from five classifiers that
are trained independently using only the images that have a spine angle within a shared range.

Chapter 5 proposes an integrated version of the modules presented in Chapters 3 and 4; it uses
the poselets-regressor twice: once to estimate the location of the pelvis center relative to the head
center, and the second time to estimate the location of each of the lower-body joints relative to
the pelvis.

Chapter 6 presents the conclusions and future works.




