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Abstract. This paper presents a novel multiperspective visualization
(MPV) approach designed to improve navigation efficiency in Virtual Reality applications. The MPV is continuous and non-redundant, it shows
the near part of the scene with a conventional, first-person visualization
to anchor the user, and it is controlled with user head translations and
rotations reminiscent of natural motion. Three types of anchored MPV
are introduced, one that provides a lateral disocclusion effect, allowing
the user to see around occluders and through side portals, one that provides a vertical disocclusion effect, allowing the user to see over and
on top of occluders, and one that provides teleportation, allowing the
user to relocate. The VR navigation efficiency benefits of the anchored
MPV have been analyzed in a user study. Significant improvements were
achieved in the metrics of number of teleportations and total distance
traveled. In these metrics, large or greater Cohen’s d effect sizes were
observed at p-values below 0.05 in a first VR scene, while medium effect
sizes at p-values of 0.1 or better were observed in a second VR scene.
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Introduction

In Virtual Reality (VR) applications, a head-mounted display (HMD) tracked
with six degrees of freedom supports using real walking for natural navigation,
where there is an identity mapping between the user’s physical and virtual motion. The user selects the desired view intuitively, by walking to translate the
viewpoint, and by rotating their head to change view direction. However, real
walking navigation presents several challenges. One challenge is the fact that the
real world space hosting the VR application is typically smaller and of a different
shape compared to the virtual space, which can prevent the user from reaching
some desired viewpoints. For example, a desired viewpoint might coincide with
real-world furniture, it might be beyond the walls of the real world room, or it
might be high up, on a higher level of a multistory virtual world that is hard to
reach.
Another challenge is that in complex virtual world scenes occlusions limit
how much the user can see from any given viewpoint. Comprehensive exploration
requires translating the viewpoint to circumvent occluders and to gain line of

