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A Full Contingency between The Actual and The Virtual Actions Are
Crucial to The Sense of Ownership

SHOTAWATANABE NOBUYUKI KAWAI

Abstract: We feel as if we exist in a virtual reality world especially when our actions are directly projected on a
CG character in the VR world. Such feelings are said to be achieved by a sense of ownership for the CG
characters. Previous research suggests that the synchronicity between somatosensory input and visual information
are crucial to attain this sense of ownership. Despite a number of researches investigated the temporal
synchronizations between actual and virtual actions, no study has assessed how discrepancies of contingency
between them affect the sense of ownership. Here we employed a “rock-paper-scissors” game task in a virtual
reality world in which the players’ actions (i.e., rock, paper, or scissors) were projected the actions of a CG
character with zero (0%), low (33%), moderate (66%), or full (100%) contingencies. The results showed that the
sense of ownership in terms of subjective reports increased as a function of contingencies. As a probe test after
completion of 100 trial games of each contingency, the CG arm was suddenly almost cut by a Japanese sword.
Only the systolic blood pressure after the full contingency-condition increased higher than those of the other three
contingency-conditions, suggesting that any subtle decrements of contingency lose the sense of ownership
drastically in terms of a physiological measure. In other words, there was a discrepancy between the psychological
and physiological sense of ownership at the moderate contingency. A temporal de-synchronization can be
acceptable; however, a decrement of contingency between actual and virtual actions will lose the sense of
ownership.
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