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ABSTRACT
We proposea method for overlaying CG elements onto real
indoor scenes,without making a viewer wear special display
devices, such as HMDs or monocles. The Virtual Mirror
utilizes a computer display that operates in a mirror mode.
It can be mounted on a wall or on a desktop, providing
wide-angle viewing of the augmented scene1 .

1. MOTIVATION
This work is largely motiv ated by rapid advances in Mas-
sively Multipla yer Online worlds (MMO), which provide rich
environments populated by realistic characters. Visualiza-
tion of and interactions with thesecharacters is usually con-
�ned to a limited spaceof a computer screen. However, us-
ing video HMD and 6 DOF tracking, it is possible to bring
virtual characters into real spaces[1]. We aim to achieve
similar results, but without burdening users with an HMD
or any other wearable devices.

2. VIRTUAL MIRR OR
The concept and a protot ype of the virtual mirror are illus-
trated in �gures below. In order to operate properly, the
virtual mirror system must have a current 3D model of the
real environment where it is installed, and the user position
and orientation. With that information, the system renders
the 3D scenein re
ected mode. Additional 3D content, as
shown in the examples, may be put on the sceneand pro-
cessedfor collisions and interactions with the user.
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Figure 1: In this settings, a single 3D mirror covers
the living ro om almost completely .

1Presented at the ACM International Conference on Ad-
vances in Computer Entertainmen t Technology ACE'08,
Yokohama, Japan, December 2008.
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Figure 2: A real mirror (top) and a virtual mir-
ror (b ottom) re
ect the same o�ce environmen t. A
virtual re
ection is augmen ted with a human CG
character. The o�ce geometry is appro ximated by
a cub e with textured walls.

Figure 3: More views: direct (left), re
ected (righ t).

We believe this system haspotential for visual augmentation
of indoor scenes:(1) it is based on a very familiar concept:
mirrors have been used for visual augmentation for thou-
sands of years; (2) is unobtrusiv e, in contrast to monocles
and HMDs; (3) naturally solves a problem of colliding with
CG elements, becausere
ections are not tangible objects;
(4) is easy to recon�gure, by moving one or more mirrors
to the location of current activit y; (5) covers large areas,
depending on a viewer's position.
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