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A Method for Inducing a Sense of Body Ownership and a Motor
Illusion in an Avatar Performing Whole Body Movement By Using
Synchronized Visuo-Tactile Stimuli

Abstract: To improve skills in sports, observational learning, in which learners observe and imitate the
movements of skilled players, is often used, and it has been shown as useful. It has been reported that the
effects of observational learning are enhanced when body-related illusions, such as a sense of body ownership
and motor illusion, arise in subjects in such research as keyboard pushdown and one-handed ball spinning.
These previous studies dealt only with the learning of movements using a part of the body, but it is ex-
pected to help many people if this can be realized for whole-body movements with complex movements.
However, it has not been clarified whether it is possible to induce the sense of body ownership and the motor
illusions even in the situation where the observer is stationary and observes and learns a model movement
with whole-body motion. Therefore, the purpose of this study is to confirm whether the synchronization of
visuo-tactile stimuli can induce a sense of body ownership and motor illusions in learners who observe an
avatar performing a full-body movement in a stationary state. We developed a system using a head-mounted
display and a vibration motor that can provide visuo-tactile stimuli to the observer at arbitrary locations
and timings. Then we verified whether the synchronized visuo-tactile stimuli can induce these illusions in an
avator performing whole body movement. As a result, we confirmed that synchronized visuo-tactile stimuli
can induce a sense of body ownership and a motor illusion in learners who observe a whole-body-moving
avatar in a stationary state, regardless of the location of the visuo-tactile stimuli. In the future, we plan to
conduct another subject experiment to verify whether our system can improve the effectiveness of learning
to observe whole-body movements.

Keywords: Observational learning, Whole-body-movement learning, Synchronized visuo-tactile stimuli,
Sense of body ownership, motor illusion s
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