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1. Introduction of FTV

Super HDTV demonstrated at the 
World Expo 2005 in Nagoya
(provided by NHK Science & 
Technical Research Laboratories)

“イ” was displayed on the world’s 
first electronic TV display 
developed by Dr. Takayanagi
Kenjiro in 1926.

Great Progress of Television in 80 Years

40 scanning lines 4000 scanning lines

To transmit only a partial information 
(single view) of 3D space

Next Challenge for Television

FTV (Free viewpoint TV)

To transmit all information (all views) 
of 3D space
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Significance of FTV

Ultimate 3DTV that transmits all views 
of 3D scene.
Best interface between human and 
environment 
Innovative tool to create new types of 
content and art 

2. Principle of FTV
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Capturing of FTV Signal

Real Space

Ray-Space

An Example of Ray-Space
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Generation of FTV Images
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Camera Arrangements for FTV

(b) Circular/spherical arrangement
for convergent view

(a) Linear/planar arrangement
for parallel view
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The horizontal cross-sections of spherical ray-space
have sinusoidal structures. 

Ray-Space in Circular Camera Arrangement

3. FTV Demo
Capture and Processing Parts of FTV

Linear alignment of 100 cameras

100-Camera System
(Nagoya University IMI-COE, Tanimoto Lab.)

MPEG test sequence
“Rena”

Semicircular alignment of 100 cameras

100-Camera System
(Nagoya University IMI-COE, Tanimoto Lab.)

captured scene
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Planar alignment of 100 cameras

100-Camera System
(Nagoya University IMI-COE, Tanimoto Lab.)

MPEG test sequence
“Akko & Kayo”

Before correction After correction

Geometry Correction

(Test sequence of MPEG-FTV : Pantomime)

Color Correction

Geometry: on
Color: off

Geometry: on
Color: on

FTV Demo: Aquarium
Original Camera Views (15 Cameras)

FTV Demo: Aquarium
Generated Free Views

Original Views
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Generated Views - Interpolated - Generated Views - Forward and Backward -

Demo of FTV on PC
(Real-Time FTV on a single PC)

view 
generation

FTV data
multi-

view 3D 
display

image

(2) 3D display without view control
view 

images

view 
controller

viewpoint

view 
imagesFTV data 2D/3D 

display
image

(1) 2D/3D display with view control

view 
generation

Display of FTV

2D Display with View Control Multi-view 3D Display

without eye tracking with eye tracking
Viewing zone is extended 
and crosstalk is eliminated.
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Demo of FTV with Audio

Graphical user interface of software

Generated view

View and listening Point 

Microphone

Camera array plane

4. FTV in MPEG

History of FTV Standardization in MPEG
2002/
07

Proposal 
of FTV

2003/
10

CfC
on 3DAV

CfE
on MVC

CfP
on MVC

3DAV 
seminar

2002/
12 time

2004/
10

2005/
07

MVC (moved to JVT on 2006/07)

Evaluation 
of proposals

2006/
01

Start MVC (Multi-view 
Video Coding)

2007/
04

Start 
FTV

FTV

2004/03

3DAV

•Requirements on 3DAV
•EEs on 3DAV

•CEs on MVC

SSV

2005/10 Start stereoscopic

2008/01

2001/12
Start 3DAV 2008/

07
FDIS

Targets 
converged 
on FTV

3DV as 
first focus 
of  FTV

View generation of FTV consists 
of depth search and interpolation.

Interpolation

Depth search

Capture Correction Encoder Decoder Depth
Search DisplayTransmission

/Storage Interpolation

Capture Correction Encoder DecoderDepth
Search DisplayTransmission

/StorageInterpolation

Capture Correction Encoder DecoderDepth
Search DisplayTransmission

/Storage Interpolation

receiversender

sender

sender

receiver

receiver

3 Types of FTV Configuration Based on the 
Positions of Depth Search and Interpolation

(a) Case A (MVC)

(c) Case C (Ray-Space)

(b) Case B (MPEG-FTV)

view generation

Capture Correction
/Conversion Encoder Decoder Display

Transmission
Interpolation

Storage

Multi-Camera Captured Multi-
View Images

Corrected Multi-View 
Images and Multi-

View Depth

Free 
Viewpoint

Images

FTV
data format

Reconstructed Multi-
View Images and 
Multi-View Depth

MPEG-FTV Established in April 2007

FTV Reference Model

M views 1~N views
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FTV System and Data Format

First focus 
of FTV

3DV is the first focus of FTV and targets 3D display application.

MPEG-FTV
5. Ray-Reproducing FTV

High Frame-rate 
Camera

Metal Halide Lamp

Parabolic Mirror x 2

Object Lower
Focal Point

Optical Image
of Object

Rotating Mirror

High Frame-rate 
Camera

Rotating Mirror
(45 deg Slanted)

Motor

Upper
Focal Point

Object

Motor

Acrylic Board

Mirror-Scan 360-Degree Ray Capturing System View Images Captured by Mirror-Scan 
360-Degree Ray Capturing System

Milk drop into water

360-Degree Ray Reproducing Display: The SeeLinder

MPEG has been supporting FTV, regarding it as 
the most challenging 3D application.
The first in this line of FTV coding standards is 
MVC, started in 2004 and finalized in July 2008.
MPEG has started the new activity of FTV in 
2007 and 3DV as the first focus of FTV in 2008.

6. Conclusions


