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Geometry Acquisition

What geometry Is needed?
What technigues to use?
How good do we have to be?

[Dependson the:application

o Site planning;: surgicatisimtiation = hertage
presenvation, IBR...




Modelsin|BR: many forms

Geometry + Materials Rendering

Geometry + Images
| mages,
renderings,

user Input, Light Field

range scans

I + Depth
— lmages

Movie Map




Comparison of Image-Based
Representations;

Representation Movement Geometry:. Lighting
Geometry + Materials Continuous Global Dynami
Geometry + Images Continuous Global Fixed
Images + Depth Continuous Local Fixed
Light Field Continuous None Fixed
Movie Map Discrete None Fixed

Panorama None None Fixed




How Is Geometry Useful ?

Predicts novel viewpoints

o |f diffuse, reduces light field from 4D=> 2D

Resolves occlusions
IHelpsrecover material properties

Novel view,

Reallview,




How can we recover
B geometry?
B Silhouettes
BN Linedrawing cues
= Stereo
mm Architectural constraints
Y Stereo

Motion
Structured light / dark




Stereoilimage Capture
Rig

Immersion ‘94
Michaell Naimark
John \Woodiill
Paull Debevee
LeoVillaneal
Ramin Zabih
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SYNthetic
\/JIiews

Ramin Zabih and John Woodfill. Non-parametric local transforms
for determining visual correspondence. ECCV, May 1994.




Modeling and Rendering Architure from Photographs
(Debevec, Taylor, and Malik)

Block-Model——— " User-\M arkedEdges——RecoveredViode — |




Tower Photographs







Campus Model (Campanile + 40 buildings)




Campanile

M odél




Terrain Modeling

- Delaunay triangulation of
building bases + other
recovered ground points

- Extension out to horizon
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The Campanile Demo
*aul Debevec, George Borshukov, Yizhou Yu
4 Jason Luros, Vivian Jiang, Tim Hawkins, Carl Korobkin
© August 1997 University of California at Berkeley
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Application: The Matrix

Photogrammetric
Modeling and
Projective T-exture-
Mapping were used
In key shots:of the
Keanu Reeves film

“The Matrix™ by,
Campanile preject
veteran George
Borshukey.

Matrix Shot 1

http://www.whatisthematrix.com/

Matrix Shot 2

http://www.whatisthematrix.com/

Courtesy el GerraeBersaukov, MANEX Entertainment




Time-of-flight Laser Scanning

LLaser scan of Berkeley’'s Campanile,
courtesy of, Cyra corporation




|nverse Global |llumination

Yizhou Y u, Paul Debevec, Jitendra Malik, Tim Hawkins
SIGGRAPH 99
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Recovered Geometry and Viewpoints




Overview of Recovery Method

1) Use IBMR to estimate irradiance of each
surface patch

2) Determine diffuse albedo by dividing
observed radiance by estimated irradiance

3) For each polygonal face, determineif a
nighlight shouldilbe visible

4) 11 s, eslimate specular properties

(reughness, Intensity) from linmage ol
ignlight

5) lterate




Inverting Color Bleed

Input Photograph Output Albedo Map




Real/Synthetic Comparison

Same viewpoints, Same lighting, Same objects




Real/Synthetic Comparison

New viewpoint, New lighting, New object




Interior lllumination Model
St. Peter’'s Basilica




Interior of St. Peter’s from one Viewpoint
(35 parameters)




The Campanile Movie

Created by: Gearge Borsnukav, Yizhou Yu, Jason LLuras, Vivian
Jang, Chris Wright, Sami Khoury, Charles Benton, Tim Hawkins,
Charles Ying, and Paul Debevec

Tihanks toe Jitendra Malik; Jeffi Davis, Susan Marquez, Alj\Vera, Peter
Basselman; Camillo Tyl or, Erc Paules, Michaa Naimark; [Dorrice
Pyle;, Russell Bayha, [Lindsay: Krisel; @liver Crow, and Peter: Pl etcher;
as\Wwelllas Charlieiand ijinemas Benten; LLindaBranagan; Jehn Canny;
\Viagdal ene Crowley; BrettEvans; EvaMarie=nney; Lisa Sardegna;
=l en Perny; andiCamill e gyl or.

Adaitienalftiianks: the' Berke ey Computer \Visen Greup; thie
Berkel ey MultimediaiResearchjcenter; the Berke ey Caomputer
Graphresieraup; the N RIMURIFEregram; [ nRtenvallResearcn
(earporation; andiSiIcon Grapiics; 1ne.




Additional Thanks

George Borshukoy, Christine Cheng, H-P
Duiker, Tal Garfinkel, Tim Hawkins, Jenny.
Huang, Sami Khoury, Jason Lures, Jitendra

Malik; Westliey: Sarokin, Camille Taylor,
Chrs\Wright;, Yaziheu Yu

Silicon Graphics; TihelNationall Science
EeURdalen; e Benke ey NV pre]ect,
IntenvalfResearnch Corporaion
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Synthetlc \View:
1996

Rouen Revisited
(Golan Levin and Paull Debevec)

Synthetic \View: Synthetic \View:
1896 VieRERPanRiing




