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Adaptation Effect in a Conflicting Environment between Active Head-Motion and

Retinal-Motion Information
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We investigated whether an adaptation effect occurs in a virtual environment, in which an extent
of retinal image motion caused by head rotation was modulated independent of an extent of the
rotation. We defined a value “Gain,” as the ratio of “the rotation angle of retinal motion in the
virtual environment” to “the rotation angle of head motion in the real environment.” Subjects
rotated their heads in the adaptation phase in which one of five Gains (0.5, 0.75, 1.0, 1.25, 1.5) was
used; the phase lasted one of four periods (1, 2, 3, 5 min). Immediately afterwards, they adjusted
the Gain to enable them to perceive a “stable environment” in the test phase. The results showed
that adjusted Gains in the test phase tended to shift to the adaptation Gains, indicating that the
perceptual system adapts to the virtual environment within a few minutes. In addition, we tested
whether the adaptation effect occurs in the motor system, and found that the motor system is not

modulated by immersion in the virtual environment.
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Fig.1 Overviews of the apparatus (a) and the experimen-
tal system (b).
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Fig.2 Schema of the virtual environment in the experi-
ment. The Gain is represented as the ratio of “the rotation
angle of retinal motion in the virtual environment” to “the
rotation angle of head motion in the real environment”
during active head movement. In this situation, the Gain is
0.5 because the rotation angle of retinal motion is 22.5 deg
at 45 deg’s head rotation.
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Fig.3 Results of four subjects (KT, TO, HS, TT) in
Experiment 1. The different symbols denote the results
under different Adaptation Gain (AG) conditions: AG=0.5
(filled circle; @), AG=0.75 (open square; [1), AG=1.0
(filled triangle; A), AG=1.25 (open diamond; <) and
AG=1.5(filled square; W).
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Fig. 4 Results of four subjects (KT, TO, HS, TT) in
Experiment 2. The different symbols denote the results
under different Adaptation Gain(AG) conditions: AG=0.5
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(filled square; W) and the control condition (filled dia-
mond; ¥).
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