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A sense of agency and a sense of ownership for a CG character are
experienced only when a CG's body corresponds to the appropriate body
schema

Pk AR, NE s
Shota Watanabe, Nobuyuki Kawai

AR REGEHEH AR
Graduate School of Information Science, Nagoya University
s.watanabe@cog.human.nagoya-u.ac.jp

Abstract

We often feel as if an object was an extended
part of our body; in other words, we feel the
movement of an object as our own body
movement. Feelings as in the former are said to
derive from a sense of ownership while the latter
are said to derive from a sense of agency.
Previous studies suggest that synchronizations
between actual and virtual actions are crucial for a
sense of ownership to be felt. Our previous study
demonstrated that the qualitative correspondence
between actual and virtual actions is crucial for
increasing a sense of agency, which was the
precursor of a sense of ownership. It is still
unclear as to how the body schema of participants
affects their senses of agency and ownership. In
the present study, participants engaged in a
“rock-paper-scissors” game task in the virtual
reality world wherein the position of the
participants’ arms was either matched or
unmatched with the ordinal position during the
training phase. Then, the participants watched
their virtual arm being cut suddenly by a Japanese
sword in either arm-matched or arm-non-matched
condition in the test phase. Therefore, there were
four groups of virtual actions based on the
arm-position 1) matched-matched, 2) matched-
non-matched, 3) non-matched-matched, and 4)
non-matched-non- matched. Previously, the
measurement of a sense of ownership had been
measured only through electro dermal activity as
a physiological response. However, our previous
study showed activations of the cardiac functions
were more sensitive indexes than electro dermal

activity even when a sense of ownership was
weak. Therefore, we measure multiple autonomic
nervous system reactions, including
cardiovascular system indices, and thereby
measure a feeling of physical possession in detail.
The results show that a sense of agency and a
sense of ownership in terms of the subjective
reports increased as the body schema of
participant’s body and CG character matched.
Physiological activities after the test-phase
revealed a greater systolic blood pressure and
stroke volume. When a participant operates a CG
character, a sense of agency and a sense of
ownership are increased by matching the body
schema of the participant’s body and CG
character.

Keywords —a sense of agency, a sense of
ownership, autonomic nervous reactions,
virtual reality, video game, head mounted

display
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