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Multi-Camera Systems

A Multi-camera systems are used CXT ’9 P M p p W U

widely

d Coverage of the scene

0 Stereo or multiple cameras
for depth estimation

d Motion capture or3D
reconstruction

d Video surveillance

d Free viewpoint video or TV
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Multi-Camera Systems

A Single camera, butactng m pche 4T Jp ™
like multiple cameras b KU abbhT b

d 3D reconstruction bpFp ¢
from video, e.gStM
(Structure from
motion)

d Simultaneous
localization and
mapping (SLAN"
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Challenges

A It is still practically impossible to
generate

0 Truly navigatabléree
viewpoint video

0 Photo realistic3D
modelling of scenes

A One of the fundamental Issues

d Knowing little on how
well a multtcamera
system captures the
wantednformation
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EXxisting research

A Some researchers have examined converged and diverged camera
configurations*

A Seletinghe most suitable images from muitameras has also been
investigated %

A Iso-disparity surfaces studied Bpllefeysand Sinha&

*\.V.Petrovand K.AGrebenyuk O | mpr o v e dmagihgevitteosc®mpged camer a
Saratov Fall Meetirg006 CoherentOptics of Ordered and Random Media \hiternational Societjor

Optics and Photonic2007, pp.65 360ra65 360T.

*X. Song, Y. Wu, L. Yang, a habedodradjustable dualbiOecowy ecca meproz:
Multimedia and Exp@/orkshops (ICMEW, 2013IEEE International Conference on, R\ 3 pp.196.

*T.Yoshida and Fukag 0 D3dmesoastruction using etational stereoc a mer a, 6 i n Sys
(SIH)20111EEE/SICHternational Symposiuon, Dec2011, pp.9853990.
%A Hornung B. Zeng,and Kobbelt o1 ma g e snprovedanultiviews tfeorreo, 6 i n Co

Vision and Pattern RecognitidzQ08 CVPR2008 IEEE Conference on, Jup@08 pp.108.

& M.Pollefeysa n d S .Iso-8isparity aurfaces for generstiereo configuratonsé6 i n ECCV, s
Notes in ComputerScience. Spring@&erlin Heidelberg, 2004, vol. 3023, pp. 6620.
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Free Viewpoint TV/Video

A Small number of camer@sUnlimited viewpoints




Auto-Stereoscopi@D Display
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FVV System

A Light field acquisition nXcH CF FK
(sampling),

A Light field FK npbFp bF Bp
compression/transmission MmAUY @Fs K

A Viewpoint rendering pAx pp

Acquisition optimization
N

Acquisition Component
(cameras)

\

Compression and
Transmission Farzad Safae
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Light Field Acquisition

A How many cameras?

A How to arrange them?




Classical sampling

A Sampling at twice the max
frequency

A Assumptions:
d Bandlimited signal

0 Regularly spaced samples

d Linear interpolation of the
samples

A This model results in an
impractically large number
of cameras*
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* e.9.C. Zhang and T. Chen, "Spectral analysis for sampling ibzsgel rendering datalEEE Transactions on
Circuits and Systems for Video Techwoldgypp.1038105Q 2003
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Adaptive sampling

A Frequently used in computer graphics

0 Basic idea: adaptively distribute more samples on pixels
with large errors for rendering

0 Many approaches: [Mitchell987, [Balaet al.,2003,
[Rousselleet al.,201]]
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Light Field Acquisition

A Uniform sampling (or camera grid) is not optimal

Optimum camera arrangement

H. ShidanshidF.SafaeA.ZamaniFarahaniand LWanqing "Non-uniform sampling gblenopticsignal based on the
scene complexity variations for a free viewpoint video systemfhage Processing (IQIA)3 2ah IEEE Farzad Safae
International Conference26i 3 pp.31473151 Slide12




Viewpoint selection problem:

A Which views are the most informative?
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Information theory

A CommunicatiorchannelX —Y:
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Viewpoint selection

A Model as an information channsblert et al2004
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This framework is based on
geometric characteristics
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Viewpoint selection

A Select those that have min mutual information

........
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Viewpoint selection

A Similar approaches for saliency and importance

Coffeecup and dish
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Mathematical representation of cameras

A We recently introduced  Correspondence field

the concept of mpxxt aT1T)
Correspondence Field FTIF M F N

(CF) dBF ke H

A CF determines the
spatial relationship
between the cameras
and the objects Iin the
scene
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Correspondence field
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Correspondence Field
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