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Tactics Knowledge Representation Based on Ball Trajectory Acquired

from Broadcast Video of Table Tennis by Deep Learning

∗I. Hayashi (Kansai University), Y. Feng (Kansai University), H. Irie (Kansai University)

Abstract– Recently, we have been developing a system that automatically acquires tactics and strategies
of the table tennis match from broadcast video. In this system, the input and output data are constructed
by automatically extracting the ball position and the player position from the broadcast video. During the
match, an algorithm removes noise and estimates the ball and player position. In this paper, we introduce
the motion tracking system. In the motion tracking system, the ball trajectory and player position are
automatically extracted from the 30fps broadcast video and converted into two-dimensional coordinates.
The ball trajectory is estimated by preprocessing with the white blog extraction process and RGB extraction
process, and then the player’s skeleton position is estimated by CenterNet of deep learning (DNN). The
position of the ball hidden at the body is estimated using the Kalman filter and the bicubic interpolation
method. Finally, we discuss the future image of this system which acquires the table tennis strategy and
makes the strategy visible to directors and coaches using the if-then rule by fuzzy ensemble learning.

Index terms– Table Tennis, Video Analysis, Ball Trajectory, Tactics and Strategy Acquisition, Deep Learn-
ing

1

[1,2]

[3]
AI

[1, 4, 5]

AI

AI [6–11]
AI

[11–13]

CenterNet [?]

[14]
2016

[15] if-then [16]

2
[17]

2.74m
1.525m 76cm

15.25cm
40mm

2001 9 1
11 7 (4

) 5 (3 ) 3
(2 ) 10 10

2 1
2 10 10 1

3
7

3

Fig.1

( )

C-3-3



3
if-then

3

Fig. 1:
Concept of Table Tennis Strategy
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Fig. 2: Process of Video Extraction Module
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Broadcast Video with Body Coordinates

Added by CenterNet

7 RGB

CenterNet

80pixel
10pixel

( )
1

20pixel

( )
(x, y)

Fig.4

(ITTF) 2016

[18]
2016

4
0-4 5 Fig.4

CenterNet

CenterNet



2740mm 1525mm
( ) 341.5pixel

155pixel

Fig. 4: Images of Video Extraction Module
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Table 1: Average Errors between Correct Trajectory
and Estimated Trajectory

mm

(x) (y) (x,y)

45089 45107 10.98 20.43 24.57
45108 45122 30.61 29.16 43.04
45123 45134 865.83 456.12 980.60

45089 45134 334.13 184.71 384.81

Fig. 5:
Estimated Ball Trajectory by Video

Extraction Module
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Fig. 6: Ball Trajectory and Rally
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Fig. 7: Ball Trajectory by Video Extraction Module

Fig. 8: Display of Ball Trajectories
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Fig. 9: Acquisition of Tactics and Strategy

Fig. 10: Tactics of First Game

Fig. 11: Strategy of All Games
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