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1. representation of light field-4D (u, v, s, t)

2. creation
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A Discussion
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Purpose

A To generate a new view from an arbitrary
position

A Previous methods

Environment maps - depth information
Interpolating - correspondence points



Purpose-Cont.

ALimit: dAafill in the ¢
correspondences

A To avoid these problems, a new method
was proposed in this paper by using light
field



What is Light Field

A In the real 3D world, how to represent a
ray? Using 5D Plenoptic Function




4D Representation

A In free space (no occluders), oriented lines
could be represented in 4D



Representation of Light Field

Light Slab or Beam

Two-plane parameterization
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+ Light flows from uv plane to sf plane

+ Planes in any position

+ Parameters 1v and sf between 0 and 1




Creation of Light Field

A Rendered Images

Array of Images
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Creation of Light Fields

A Aliasing

Low-pass filter

+ Antialiasing: line prefilter = aperture+pixel filter

Pixel filter + Aperture filter = Ray filter




foreach x, v

compute u,v, s, t

I(x,v) = L{(u,v,s,t)

Show video



Discussion

AAdvantages

1. easy, robust
2. fast to create new views -sampling

ALimitations
Large amount of data
Building acquisition device
Fixed focal surface



Discussion

A Limitations

Large amount of data
Building acquisition device
Fixed focal surface



Compression

AVQ
A Lempel-Zic Coding



Compression -Cont.

Vector Quantization + Entropy Coding

codebook—17
(0.8 MB)
light field — v Q bitstream
(402 MB) \ / (3.4 MB)
indices LZ
(16.7 MB)

=




Discussion

A Limitations
Large amount of data
Building acquisition device
Fixed focal surface



Acquisition-Optionl

A Using a single camera
-hard to manipulate
-need refocus
-aliasing/blurriness



Sighal Camera

Experimental Light Field Gantry

rotating hub ’ -

vertical

— object platform

rotating tripod




Acquisition-Option2

A Using an array of cameras
-fixed
-Inflexible



Camera Arrays
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Acquisition-Option3

A Using an microlens array to replace the
camera array

-easy to use
-reduce aliasing



Hand-held Plenoptic Camera

I~ Microlens
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Hand-held Plenoptic Camera- Cont.

Main lens Microlens array & sensor

Close-up region
7 (magnified below)
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More on Plenoptic Camera

A Higher image resolution, increased
sharpness of the refocused photographs.

A Shorter exposures and lower image noise



Discussion

A Limitations

Large amount of data
Building acquisition device
Fixed focal surface



Dynamic Reparameterized Light Fields

A Focal Surface is fixed when create light fields
A What if recover pixels that are not on the focal surface
A Reparameterize to required focal surface

- H+m
- W+ m
- O+ m




Dynamic Reparameterized Light Fields

A Move to desired new focal surface

A Create a new 4D space with new focal surface
A Recove ray with Reparameterization

A (u,v,s,t)=>(,vV,f, 0)

camera surface C

Jocal surface F |



Dynamic Reparameterized Light Fields

A Recoverray r
AResample from ray (so6, to,
Al nterpolation, reconstructi
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Dynamic Reparameterized Light Fields

uv,= [l +
uv,= H+ H
wv,= 1+ W




Dynamic Reparameterized Light Fields

A Change the shape of focal surface
A Gives focus on 3D object rather than planes




Dynamic Reparameterized Light Fields




Dynamic Reparameterized Light Fields



