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Dynamic Effects of Inconsistent Field of View in HMD-based Telexistence Systems

Yasuyuki Yanagida*! Susumu Tachi*?

Abstract When using telexistence or virtual reality systems, the operator perceives
the remote/virtual environment as a strange world, if the visual parameters of the remote
camera or the projection used to generate the graphics images of virtual environments are
inconsistent with those of the display device. For the systems using HMD, field of view
of the HMD (camera) and the inter-pupillary (inter-camera) distance can be considered
as elementary parameters to determine the appearance of the displayed world. In this
paper, this strangeness, which has been reported as subjective impression, is analyzed
geometrically as a dynamic distortion and deformation of the perceived world. Also, a
method to reduce the strangeness is proposed, by controlling the scaling factor of the
rotational motion of the robot head so that the optical flow nearby the gazed point could
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match with the mechanism of vestibulo-ocular reflex of human operators.
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Fig. 1 Geometric parameters for HMD-based

telexistence system: inter pupillary

distance (IPD) and field of view (FOV)
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Table 1 Maximal value (Max) and its time
lag (Lag) of cross correlation.

Yaw Pitch
Max | Lag [s] | Max | Lag [s]
(a) | 0.95 | 0.36 | 0.91 | 0.45
(b) | 0.90 | 0.36 | 0.50 | 0.53
(c) [ 091 | 0.71 | 0.98 | 0.80
(d) | 096 | 052 | 095 0.35
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