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Abstract

In this paper, we present a motion-driven rowing simulation framework that allows multiple players to row a boat together by their
harmonized movements. In the actual rowing game, it is crucial for the players to synchronize their rowing with respect to time and
pose so as to accelerate the boat. Inspired by this interesting feature, we measure the motion similarity among multiple players in
real time while they are doing rowing motions and use it to control the velocity of the boat in a virtual environment. We also employ
game components such as catching an item which can accelerate or decelerate the boat depending on its type for a moment once it
has been obtained by synchronized catching behaviors of the players. By these components, the players can be encouraged to more
actively participate in the training for a good teamwork to produce harmonized rowing movements Our methods for the motion
recognition for rowing and item catch require the tracking data only for the head and the both hands and are fast enough to facilitate
the real-time performance. In order to enhance immersiveness of the virtual environment, we project the rowing simulation result
on a wide curved screen.
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Figure 1. System overview.
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Figure 2. Rowing game equipment. A marker-wrapped hat

and a pair of bars recognized as rigid bodies.
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Figure 3. A rowing cycle projected on the x-z plane. p, and p,

indicate the player’s head and hand positions respectively.  and 6
respectively represent the arm length and the angle between the
arm and the heading of the boat denoted by Z while L,,,,, and

0,11ax their respective maximum values.
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Figure 5. A pose to catch an item projected on the x-y plane. p, and

p, indicate the player’s head and hand positions respectively. u
and ¢ respectively represent the arm length and the angle
between the arm and the up-vector denoted by ¥ while u,,,,, and

@Pimax their respective maximum values.
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to catch an item during an experiment.
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