
VIDEO
PROJECTOR

IMAGE
RENDERING

Computers generate
3D moving images
of the virtual performers
in real time

Control of Lips and Face
for appropriate visual

appearance of speaking
each phoneme

Control of
FACIAL

EXPRESSIONS

REAL-TIME
GRAPHICS

VIDEO COMPOSITING
of multiple virtual
performers and
environments

Raymond Kurzweil
is hooked up  to
wireless magnetic
sensors to transmit
body movements

MOTION
CAPTURE

Computers
track the real
performer’s
movements

GENDER
BENDING

Computer signal processing
changes voice gender

PHONEME
DETECTIONVOICE

A process similar to
speech recognition

BODY SCAN Missing Data
is filled in

Laser scanners digitize a
model, producing a
“point cloud” of color
dots representing shape

HEAD
SCAN

High resolution scan
of model’s head

TESSELLATION

Develop
SKELETON with
movable joints

PHONEMES

Develop mouth and
facial movements
for speaking each
phoneme

EXPRESSIONS

Develop
facial
expressions

INTEGRATE
MODEL

RIGGING

Rig model for
motion-capture of
controlled movement

WEIGHTING

Weight model for
natural movement

FINAL
MODEL

TEXTURING

Apply realistic skin
and clothing texture
to each polygon

DEFORMATION
CURVES

The point cloud is is
tessellated (points are joined
to form polygons, or faceted
surfaces), creating a 3D model

TESSELLATION

Missing Data
is filled in

Add curves in the model’s
skin so that it moves
like a real human being

Ramona’s
Band

VIRTUAL
ENVIRONMENTS

AUDIO
PROCESSING

reverb, amplification
SPEAKERS

Dancer

Illustration by
Thomas Reis

LIVE PERFORMANCECREATING THE MODEL

The Making of Ramona


