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Development of a Rubber Ball “Bounding Star” for Digital Sports: A Ball
Containing Infrared and Full Color LEDs and an Acceleration Sensor

Abstract: In this study, we develop a new ball device, which contains infrared and full color LEDs and
an acceleration sensor. This ball has the following features: (1) people can play catch with it in a dark
place as the ball itself emits bright light; (2) the flushing speed and color of the LED lights change
depending on the acceleration gained at the moment when the ball is thrown by a player or at the
moment of bounding on a floor or a wall. Therefore, the audience can intuitively know how fast the ball
is being handled during the game; and (3) the ball contains infrared LEDSs; hence, it can be recognized
easily by image recognition techniques. The position and rotation of the ball are recognized in real time.
According to these data, interactive computer graphics are generated as a stage effect during the game.
We discuss the interaction design of the ball and select the appropriate material in order to realize the
abovementioned features. Subsequently, we develop a rubber ball “Bounding Star” by using an
acceleration sensor and IR and full color LEDs.
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