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Directional Display of Visual Action Guide by Projecting
onto Retro-reflective Object in a Virtual Studio
Naoyuki HAYASE
Abstract

This paper discusses creating synthetic videos in which an actor as a teacher
explains about an educational material in the form of a 3D virtual object on
his/her own initiative in a virtual studio. When we produce such videos, two
functions are simultaneously required. One is the function that enables the
actor to manipulate the virtual object by his/her hand in order to show an
explanation area to viewers. The other is the function that enables the actor
to see the virtual object in order to find the area.

In this study, we propose that the actor manipulate a real object in a specific
color called a key color with the same size and shape as the virtual object. The
real object is replaced with the virtual object based on the key color by a
technique called chromakeying. The movement of the real object is reflected in
that of the virtual object in order to enable the actor to manipulate the virtual
object. In addition, we project the texture of the virtual object, which we call
a visual action guide (VAG), onto the real object in order to enable the actor
to see the virtual object. If the VAG is captured by a studio camera, the real
object cannot be replaced with the virtual object by chromakeying because the
real object has various colors, none of which is the key color.

In this study, we cover the real object with retro-reflective material, which
reflects an incident ray at an angle similar to the angle of incidence, and project
the VAG onto the real object along with the direction coinciding with the actor’s
line of sight. This projection system enables VAG to be visible to the actor and
invisible when seen through the camera.

We verified the effectiveness of our method by observing the real object from
the actor’s and camera’s viewpoints respectively. As a result, the VAG is visible

to the actor and invisible through the camera.
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