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Abstract: Volleyball is one of the most common sports to be the subject of data analysis. Data analysis can
be broadly categorized into athletic ability as an individual and strategic decision-making ability as a team.
There are two types of defense in volleyball: serve-receive and spike-receive. Both types of receptions can be
analyzed by measuring the percentage of successful/failed receptions. When analyzing as a team, they are
often treated as the percentage of successful/failed receptions and the points scored per court plane space.
In this research, data on success/failure of serve-receive in the three-dimensional space of an individual is
acquired and visualized as a defensive range. When acquiring data, it is difficult to perform a sufficient
number of sampling at each point in the three-dimensional space in a limited time. Therefore, a classification
model that represents success/failure of a serve receive is created by machine learning, and the defensive
range is estimated from limited sampling data.
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Fig. 1 Reception motions and ranges, definition of axes.
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Fig. 2 Experimental environment of serve reception.
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Fig. 3 Conceptual diagram of prior distribution of failure data.

In this paper, the mesh is shown as 10 divisions per axis
for readability, but the actual number of divisions per

axis used for the machine learning was 30.
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Table 2 Evaluation result. Underlines indicate the maximum

accuracy values for each subject.

Prior Dist. Degree of Polynominal
Person of Failure 2 3 4 5 6
None 0.453 0.396 0.547 0.509 0.528
A Surface 0.566 0.509 0.472 0.528 0.472
Filling 0.472 0.547 0.547 0.528 0.566
None 0.573 0.506 0.562 0.539 0.539
B BSurface 0.573 0.584 0.494 0.573 0.494
Filling 0.494 0.596 0.551 0.584 0.528
None 0.670 0.722 0.505 0.649 0.557
C Surface 0.588 0.598 0.577 0.619 0.608
Filling 0.598 0.588 0.557 0.557  0.557
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Fig. 4 Two-dimentional plots of reception positions.
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Fig. 5 Comparison of with and without prior distribution of

failures (Person C, degree:3). Logistic regression out-

put values greater than 0.95 and less than 0.05 have

been suppressed.
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Fig. 6 Comparison of polynomial degrees (Person C, prior

dist.:None). Logistic regression output values greater

than 0.95 and less than 0.05 have been suppressed.
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