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Figure 1 Coordinate system used in this
study. Near side means closer to
(-4.115,-11.885) (4.115,-11.885) the video camera.
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Figure 2 Results of cluster analysis using the k-means method at the 2018 Asian Games. s is the
silhouette coefficient. The numbers in parentheses indicate the number of components.
Panel (A) shows Player A. Panel (B) shows Player B.
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Figure 3 Results of cluster analysis using the k-means method at the 2019 World Championships. s
is the silhouette coefficient. The numbers in parentheses indicate the number of
components. Panel (C) shows Player C. Panel (D) shows Player D.
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Figure 4 Silhouette coefficient for each component number. Panel (E) shows it for the 2018
Asian Games. Panel (F) shows it for the 2019 World Championships.
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Figure 5 is an enlarged version of Figures 2 and 3 showing the optimal number of
components. Panel (G) and Panel (H) shows the results of the cluster
analysis of the 2018 Asian Games. Panel (I) and Panel (J) shows the
results of the cluster analysis of the 2019 World Championships.
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Classifying the endpoint of the ball trajectory in soft-tennis matches

using a k-means clustering algorithm

Toshimi KUDO
Yuji YAMAMOTO

It is essential to understand the characteristics of one’s opponent in competitive sports. For
example, in tennis, the player must predict the trajectory of the ball hit by the opponent and
move quickly to where the ball is going to in order to hit it back. It is well known that to accom-
plish this, the player must predict the trajectory based on contextual information such as the
opponent’s position and placement. Kudo et al. (2017) suggested the importance of the player
calculating (1) the discrete random variable of the number of balls falling in each of the prede-
termined court sections, and (2) the state transition probability for two consecutive shots, and
of analyzing contextual information as preliminary information. However, the sections used to
classify the shot trajectories were obtained by simply dividing the court into ninths, and a more
precise classification of shot trajectories was needed.

In this study, we attempted to classify the endpoint of the ball trajectory hit by players us-
ing a k-means clustering algorithm. Although the results were sound overall, some issues re-
main unresolved, such as an inability to discriminate shots hit from less frequently used sec-

tions.
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