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Prefaca What is LightField Camera?

1. Website:https://www.lytro.com

2. Property: Refocusing, change orientation, display photc
in 3D



https://www.lytro.com/

ImageRendering

A A tradition image is formed by integrating rays from
every direction at each pixel.
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Image rendering

A A tradition image is formed by integrating rays from
every direction at each pixel.
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Light-Field History

A The first lightfield camerd 1 908 Li ppmann
Photographs

- —
= —
- — - -
o — -~ -
- —— - “"‘-\
S . PO e e N
— o — - - — — o
et it i
_ - —— —— = c B
— - - — - - - e s S —, Swm - ™ h
- — il —— ————
— - = waw - — —A ——
- — - - o gy S an o - —— ?u-/
— e S — ——— — a—"_ - A =
- —— = _.;:‘.--’ - -&,"’-.’f,"
T o i = - - -
—— e -l e,
——— — T - e 4—_,"’/'41"
- — — —— - — o . -
- T ,.’,".-:,-'_-ﬂ',:t
- — -
- - s S0 L S0 e M g S g
Sl — — = - -
o - T e T o, -
— - —_ - P
— - o s - - -
- - - B g
- - - —_
- - - T -
2 o S - - - - -
- T = s -
-— . - -
— - < - i
- - - -
— = - -
- - - -
.- - -
- - -
S - /’ - l' - ~
- - -~ - ;
- - - ippmann s method of
- - Appme S method o
- -
-
-

g S Light-Field capture (1908)

Li ppmannodés | ntegral Phppmanrgr aphs




Light-Field History

A 1968 Chutjian(First Digital LightField)

This was done before the first digital camera (Kodak 1975)!
(Note: The first digital camera had 0.01 Megapixels; the first digital lightfield camera - 0.1 Megapixels)



Light-Field History

A 1992Adelson- Plenopticcame

ra Micro-lens
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[1] Adelson E. H.,Wang J. Y.A Si regd skereo with plenopticc a m e IEBETPAMI, 14(2), 99-106, 1992.



Plenopticl.O

A Main lens focused on micilens, micrelens focused on
Infinity

Conventional plenoptic

camera
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plane
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[1] Adelson E. H.,Wang J. Y.A Si regd skereo with plenopticc a m e IEBETPAMI, 14(2), 99-106, 1992.



Plenopticl.O

A Raw data




Plenopticl.O

A Plenopticimage is a flat 2D array of 2D arrays
direction

position Px /
Dy ‘
Microlens
qr Image

Captured
Radiance
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Plenopticl.0- Rendering

A Light-field rendering
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Plenopticl.0- Rendering

A Render different viewpoint
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Plenopticl.0- Rendering

A Render different viewpoint
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Plenopticl.0- Rendering

I ENN EEE EEE BN
I EEE BN EEE BN
I EEE BN EEE BN
W JJJJJ
I EEE BN EEE BN
I EEE BN EEE BN




Plenopticl.0- Rendering
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Plenopticl.0- Rendering

A Render different viewpoint
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Plenopticl.0- Rendering

A Render different viewpoint
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Plenopticl.0- Refocusing

A Change the distance from the lens to the sensor

Main lens

sensor




Plenopticl.0- Refocusing

A Change the distance from the lens to the sensor

Main lens

Sensor
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Plenopticl.0- Refocusing

A We capture radiance . How to compute> ?
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Plenopticl.0- Refocusing
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Plenopticl.0- Refocusing

A Separate raw data into difte! - - - 1ges
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Plenopticl.0- Refocusing

A Shearing im} + merge =
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Plenopticl.0- Refocusing
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Plenopticl.0- Refocusing
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Plenopticl.0- Refocusing
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Plenopticl.0- Refocusing

A Direct refocusing in the spatial domain requibe$

operations for each refocused image

A RenNg proposed the Fourier slice refocusing method:

Direct method
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[2] Ng, Ren "Fourier slice photographyACM Transactions on Graphics (TOGJpl. 24. No. 3. ACM, 2005. 28



Is Plenopticl.0 good enough?

A Micro-lenses images are defocused relative to main lens
Image
A Low resolution

Conventional plenoptic

camera
Main lens Main (Objective) Lens
image
plane
Photosensor
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Array
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Plenoptic2.0

A LunsdaineandGeorgiev2008: Micrelenses satisfy the
lens equation, and exactly focused on the main lens imat

Main
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[3] Lumsdaine Andrew, androdor Georgiev "Full resolutionlightfield rendering.Indiana University and Adobe
Systems, Tech. RE008). 30



Comparison
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