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Virtual Kabuki System
Facial expressions play important

roles in natural human communi-

cation. To realize human-like

agents, sometimes called avatars,

in virtual environments, it is

essential to detect facial expres-

sions from an image in real time

and reproduce them in the 3D

face model. This project demon-

strates a real-time facial expres-

sion detection and reproduction

system and reproduces those

expressions in 3D models of

Kabuki actors.

The system consists of three

main modules: face modeling,

facial expression detection, and

reproduction. In face modeling, a

3D model is created with a wire-

frame that approximates the face

shape through a set of small

triangular patches. The wire-

frame model maps the color and

texture of the face. In this new

method of facial reproduction,

3D measurement data for differ-

ent facial expressions generated

by the main facial muscles are

exploited to convert shape

changes into deformation data of

the 3D face model. 

In Virtual Kabuki System, not only

facial expressions but also body

actions are reproduced in a

Kabuki actor’s very artistic and

exotic 3D human model.

Participants are asked to wear a

helmet for facial expression

detection. To detect body

actions, stereo thermograph

cameras track significant points

of participants’ bodies. According

to the detected facial expres-

sions and body actions, the

simulated actor performs Kabuki

on a large high-definition screen.

Participants perceive themselves

as Kabuki actors performing tra-

ditional Japanese drama. 
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