Free viewpoint



Introduction

What Is free viewpoint video(FVV)?

o Capture a real dynamic scene with N
synchronize cameras

 Transformation into a special data
representation

 Interpolation of any intermediate views
 Allow free navigation within the scene



Introduction

 Why FVV different from existing movie
e FVV vs CG
 What FVV for?



FVV processing steps

Acquisition

Modeling

Motion capture

Signal processing

Free viewpoint rendering
Display to screen



Outline for this presentation



Acquisition

o Capture a real dynamic scene with N
synchronize cameras

 Transmission N video signal + camera
calibration info

 More available camera, the higher rendered
views quality



Acquisition




Modeling

* Process of reconstructing 3D model from
Images
 Many different strateqgy

eg. Silhouette intersection, stereo, graph cut,
point cloud....



Modeling

e Silhouette Iintersection

F(X.Y.Z)= [ 1:1f all the projected points are included in the silhouette
T LI[] : otherwise

Silhouette 2

Silhouette 1
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Modeling

 Disadvantage?



Modeling

e Stereo
here are many. One example:

e Parallel stereo




Modeling

e Triangular mesh

e But how can we make a mesh without
drawing it out from 3D S.Max or
AutoCAD?



Modeling



Modeling



Modeling



Motion capture

The process of acquiring the parameters of
human motion

Why need motion capture? Why not render
new mesh when the object move?

Optical markers system
Marker free system



Motion capture

* A marker free motion capture example from
Carranza, J., Theobalt, C., Magnor, M.A.
and Seidel, H.P. 2003 “Free-Viewpoint
Video of Human Actors”.

1 Segmentation



Motion capture

e 2. Initialization — using a set of silhouette
Images that show the human actor in an
Initialization pose.

e 3. Scaling

e 4.motion parameter
estimation



Signal processing

Data compression and transmission Is
Important for real time FVV

Use MPEG-4 coding
3D mesh code by SNHC or D3DMC
extures code by H.264/AVC




Signal processing



Free viewpoint rendering

o Surface texture Is projected on the 3D
geometry from all available cameras

 Influence of a specific input camera to a
surface location Is determined by weight

 Weight on a camera Is determined by angle
between virtual view point and camera




Free viewpoint rendering

Normalize



FVV on large-scale space

* Difference between small-scale space and
large-scale space FVV



FVV on large-scale space

« Application:
soccer games, construction site navigation,
path planning...

e Technical problem:
- computation speed
- fransmission speed
- Image resolution



FVV on large-scale space

 An example for soccer game

N cameras surrounding the stadium



FVV on large-scale space

e Billboard-based visualization



FVV on large-scale space

e Texture extraction



FVV on large-scale space

e Texture selection



FVV on large-scale space

 Handling overlapped texture



FVV on large-scale space



Reference

« Carranza, J., Theobalt, C. Magnor, M.A., Seidel,
H.P. 2003. Free-Viewpoint Video of Human
Actors

 Smolic, A., Mueller, K., Merkle, P. Rein, T.,
Kautzner, M., Eisert, P. and Wiegand, T. Free
viewpoint video extraction, representation, coding,
and rendering

e Satio, H. Image/Video Based 3D Modeling,
Rendering, and Registration for Virtual Reality



Reference

« Kameda, Y., Koyama, T., Mukaigawa, Y.,
Yoshikawa, F. and Ohta, Y. Free viewpoint
browsing of live soccer games.

e Dr.-Ing. Aljoscha Smolic. 3D video and free
viewpoint video technologies, applications
and MPEG standards.



