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Computer Graphics
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Introduction to IBR

Renderingl complexity: Isinot dependent on
geometric complexity,
u Often therelis' no)geometry at all

Note that
n Usgge of texturestisiimade based rendering
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Computer Vision
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Computer Graphics and Vision
Combined
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synthetic real cameras real scene
camera
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Computer Graphics Fails
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image synthetic real cameras real scene
camera

Computer Vision Fails
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image synthetic model real cameras real scene
camera
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Image Based Rendering
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Plenoptic Function

Introduced by Adelsoniand Bergen [[1]
Plenusi=fiull,; Optic = Vision

Functionrin: 7D,

Tiheoretically continuous in| praxis Is discrete
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synthetic real cameras real scene
camera

model + images
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Plenoptic Function

X, Y, z— coordinates  WVES P(0,¢,/1, X, Y, Z,t)
in 3D space

©1— azimuth

@ — elevation angle
A — wavelength

t = time
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Plenoptic Function

Ray (5D)

u lime is fixed

u Wavelengthrisifixed
= Position| (3D)

u| Diiection (2D)
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Plenoptic Function

AllFRays

|
|
s Data structure

Lo ariange fiays
IS needed

Penoptic Function

All rays through a point (2D for simplicity)

\.
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Where Is the Image?

Intersections with image plane

Ly
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Where Is the Image?

All"rays through a point (2D fier simplicity)

e
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How! Is the Image Created?

Light towardsia camera (2D for simplicity)
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Paneramic Iimaging

Panoramic image

= 2D plenoptic fiunction (©), ®)
Paneramic video

u| Panoramic imager + time

a Paneramic imade + position
Plenoptic;modeling| 2]

s Interpolation| of panoramic images
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Panoramic Images 1Ypes

=0ll"2Dr pleneptic filnction Lvsd

Syn e

Equirectangular s Cubical
e

IR

Panoeramic Iimages

Panoramal Is| 2D) plenoptici function
w Eull

= Partial

Position'is constant

Only azimuthiand elevation angles
chamnges
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Panoramic Images IVpes

Partiali2D plenoptic
fiunction

Cylindrical

Little planet
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Use! of Paneramic Images

QuickTime
VRML 97 & X3D

sl DOes net support sphericalland cylindrical
panoramas

u| SUpportsienly cubicall paneramas
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Panoramic Video

— ||
it W Epa /-

One!lfiramel s panoramic image

Tiime; in| videol represents:
= Time (3D, pleneptic function)
= Position (3D, plenoptic function)
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Use of Panoramic Video

SEecurity/— panoramic Cameras
Virtual reality:

sl Dynamic; panoramas (€:a} sky)
Image; Based Virtual Reality
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Layered! Depth Images (LLDI)

[-DI'is 2.5D! plenopticiftinction
Introduced by J. Shade at al. in/[3]

< -

=" object
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Layered Depth' Images/ Rendering

Splating
Pixel size isiestimated from distance
Pixelstoutside ofiview: arel clipped

novel view
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Panoramic Video Demo

BT %573
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Layered Depth) Images Capturing

Synthetic;scenes

s Depth;sprites from
various angles

= Modified ray-tracer

= Modified z-buffier

Real scenes

u Plenty of photegraphs firom neanby Views
s Positions and directionsi of camera

Thel position of cameral is part of' LDI
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Use of Layered Depth Images

environment map

LOD

s Between polygonsiand
billbeards

e

billboards

Image Based| Virtual 8
Reality.

polygons

camera
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Layered Depth Images Demo

Concentric mosaic

Concentric mosaic is 3D plenoptic finction
Introduced by H.-Y2 Shum and LL-WeHein 4]

4—\ L
from top 9y, from side %
angle vertical elevation angle
Y

radius
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Concentric Mesaic Capturing
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Concentric Moesaic Rendering
Rendering of a novel
ViEW, '

Interpolation firem near 2
samples isipossible

Perspective correction
of interpolated slices)is
needed
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Concentric Mosaic Demo
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Lightfield / Lumigraph

Lightfield / Lumigraph 15, 4D. plenoptic
function

Lightfield introduced by M. Levoy: at al. [5]
Lumigraph introduced by S. J. Gortler at
al. [6]

Papers published!in the 'same year and'are
very: similar
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Lightfield / Lumigraph Lightfield / Lumigraph

4IDi organization

Allflight leaving abject (4D) ¢ | ¢
v planesion cube

s 2D position (1 2D; plane)
u| 2[D) direction
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Lightfield /' Lumigraph Capturing Lightfield! / Lumigraph Rendering

Synthetic scenes A g Possible o
s Rendered images from \ T
uv.aridifor all 6 planes i rénder by
of cube 3 o\ rray-tracer
= Direction of; camera Yl Feered ray
points toi centre off the o4 sree
cube perasRl Interpolation

Real scenes W from: nearest

u Photographs withi the b5 ia
Same properties ; 16 samples
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Lightfield / Lumigraph Demo Conclusion

Image: based rendering doees not depend
on| geometricall complexity.

Tihe size off data files is quitebig

Nowadays used!in praxis only panoramic
images (and concentric mosaics)

Noi support from VRML (X3D)) viewers
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