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Analysis of Operating Ratios in Volleyball using Deep Learning
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Abstract: In recent years, utilization of information technology in sports has been drawing attention, and it is actually used for
game analysis and guidance. In volleyball competition, the player follows the ball while moving the position on a narrow coat, and
performs the role of each position. The quality and speed of each player's movement, the amount of movement and so on will have
a major impact on future game development. This research detected actions of players such as Toss, Receive, Spikes from game
videos and analyze the operation ratio per game, and conducted experiments to detect the actions of players by using a model that
learned the actions of players against the volleyball game match videos. YOLO, which is one of deep learning object detection
algorithms, was used to detect player position, movement from motion pictures. As a result, this experiments were able to detect
the position and movement of the player.
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Figure 1 Flow of the YOLO algorithm
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Figure 2 Model architecture
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Figure 3 Movie of volleyball competition
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Figure 4 Movement to be detected
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Figure 5 Change in average loss
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Figure 6 Detection result of spike

(a) A

(a) Success



THHLEL 2 2T

IPSJ SIG Technical Report

(b) Bk
(b) Failure
K7 7y H—nr RTCOT L —OH R

Figure 7 Detection result of play in underhand
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Figure 8 Detection result of play in overhand

Table 2 Number of actions of players

and number of detections by learning model
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Table 3 Percentage of each player's action
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