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[Purpose]

Since the 2010s, basketball strategies have increasingly emphasized creating and using space in specific
court areas. However, a standardized method for quantifying space remains undeveloped. This study aims to
establish a method for quantifying the open space available to an entire team during a game and to examine
its relationship with shooting success in different areas.

[Methods]

To quantify open space, a dataset was constructed using tracking data from the 2015-2016 National
Basketball Association season. The dataset recorded the area of convex polygons formed by players of each
team and the area ratio between offensive and defensive teams for each frame. From this data, the mean
value and standard deviation of the area (area ratio) were calculated across targeted frames, resulting in 12
indicators representing open space. Indicator values were then interpreted and compared with in-game
possessions. Additionally, a t-test was conducted to compare the average values of each indicator across
shooting areas and their association with shot outcomes.

[Results]

Through this process, the convex hull polygonal area for each team was calculated across 3707 possessions,
producing an index quantifying open space on the court. Comparison between index values and possession
content confirmed that area measurements were accurately recorded per frame and generally aligned with
the predefined interpretations. The t-test revealed significant differences in open space indices, particularly
in the three -point and painted areas, relative to shooting success.

[Conclusion]

In conclusion, this study examined ways to quantify the open space given to the entire team during a game,
and we were able to devise 12 different indicators. Additionally, by analyzing indicator values by area, the
results suggested that several indicators were related to shooting success.



