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Evaluation of the intensity of playing basketball using wireless inertial sensors:
Combined with automatic play-detection system and optical motion-capture systems

Keisuke Fujii'" ?’, Takeshi Koyama®’, Akira Rikukawa®’, Hiroshi Yamada®’,

Norimasa Yamada®’ and Yuji Yamamoto'’

Abstract

Positional tracking systems which have recently been introduced in various ball sports provides useful informa-
tion including, the fitness index such as running distance and velocity, and the outcome of specific plays (e.g.,
frequency or successful rate). However, these variables cannot be used to evaluate the processes of movements
such as the intensity of play including jumping, abrupt acceleration and deceleration, or body contact. There-
fore, the development of the evaluation methods is necessary. Although wireless inertia sensors easily and accu-
rately measure acceleration, for detection of its movement, combination with tracking-play-detection systems is
needed. In this study, we used inertia sensors (three players) and an optical motion capture system to measure
acceleration during a 5 -on-5 half-court basketball game. We first examined the peak acceleration as a candi-
date for an easy-to-use evaluation index. Although we found the peak acceleration which has no statistically-sig-
nificant relationship with movement velocity (median: under 20 m/s?), we revealed the even higher player-spe-
cific acceleration in high-velocity movement. Quantification of these intensity characteristics can provide
practical and useful information for players and coaches. Second, from the tracking system data, we developed
an original automatic play-detection system and categorized peak acceleration into 3 types of plays (contact/
jump/no-contact-and-jump). The results demonstrated that peak acceleration was sometimes over 55 m/s’
(median) in the upward direction (including impulse) during jumping but all players output relatively high
peak accelerations (median 38-47 m/s?) during other types of plays (e.g., preparation for catching a ball). The

results suggest the importance of lower limb extension/flexion movement, which is difficult to measure in track-
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ing systems, for evaluation of movement intensity. Although the interpretation of peak acceleration needs atten-

tion because of impulse, the quantification of the high intensity movement during lower velocity movement can

provide insights for evaluating abrupt movements as a candidate index of movement intensity.

Key words : accelerometer, motion analysis, measurement methodology, positional tracking system
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