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Geometry AcquisitionGeometry Acquisition

What geometry is needed?

What techniques to use?

How good do we have to be?

Depends on the application
• Site planning, surgical simulation, heritage

preservation, IBR…
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Models in IBR: many formsModels in IBR: many forms
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How is Geometry Useful?How is Geometry Useful?

Predicts novel viewpoints
• If diffuse, reduces light field from 4D=>2D

Resolves occlusions
Helps recover material properties
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How can we recover
geometry?
Silhouettes
Line drawing cues
Stereo
Architectural constraints
Stereo
Motion
Structured light / dark
Laser Scanning
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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)

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

Block ModelBlock Model User-Marked EdgesUser-Marked Edges Recovered ModelRecovered Model







Campus Model (Campanile + 40 buildings)Campus Model (Campanile + 40 buildings)
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Terrain Modeling
- Delaunay triangulation of

building bases + other
recovered ground points

- Extension out to horizon
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Application: The MatrixApplication: The Matrix

Courtesy of George Borshukov, MANEX EntertainmentCourtesy of George Borshukov, MANEX Entertainment
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“The Matrix” by

Campanile project
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Borshukov.
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Time-of-flight Laser Scanning
Laser scan of Berkeley’s Campanile,

courtesy of Cyra corporation
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Inverse Global IlluminationInverse Global Illumination
Yizhou Yu, Paul Debevec, Jitendra Malik, Tim Hawkins

SIGGRAPH 99

Yizhou Yu, Paul Debevec, Jitendra Malik, Tim Hawkins

SIGGRAPH 99

40 radiance maps of a room40 radiance maps of a room



Recovered Geometry and ViewpointsRecovered Geometry and Viewpoints



Overview of Recovery MethodOverview 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, determine if a
highlight should be visible

4) If so, estimate specular properties
(roughness, intensity) from image of
highlight

5) Iterate
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Inverting Color BleedInverting Color Bleed

Input Photograph Output Albedo Map



Real/Synthetic Comparison
Same viewpoints, Same lighting, Same objects
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Real/Synthetic Comparison
New viewpoint, New lighting, New object
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Interior Illumination Model
St. Peter’s Basilica

Interior Illumination Model
St. Peter’s Basilica



Interior of St. Peter’s from one Viewpoint
(35 parameters)
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The Campanile MovieThe Campanile Movie

Created by: George Borshukov, Yizhou Yu, Jason Luros, Vivian
Jiang, Chris Wright, Sami Khoury, Charles Benton, Tim Hawkins,

Charles Ying, and Paul Debevec

Thanks to Jitendra Malik, Jeff Davis, Susan Marquez, Al Vera, Peter
Bosselman, Camillo Taylor, Eric Paulos, Michael Naimark, Dorrice
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as well as Charlie and Thomas Benton, Linda Branagan, John Canny,
Magdalene Crowley, Brett Evans, Eva Marie Finney, Lisa Sardegna,

Ellen Perry, and Camillo J. Taylor.

Additional thanks: the Berkeley Computer Vision Group, the
Berkeley Multimedia Research Center, the Berkeley Computer
Graphics Group, the ONR MURI Program, Interval Research

Corporation, and Silicon Graphics, Inc.

Created by: George Borshukov, Yizhou Yu, Jason Luros, Vivian
Jiang, Chris Wright, Sami Khoury, Charles Benton, Tim Hawkins,

Charles Ying, and Paul Debevec

Thanks to Jitendra Malik, Jeff Davis, Susan Marquez, Al Vera, Peter
Bosselman, Camillo Taylor, Eric Paulos, Michael Naimark, Dorrice

Pyle, Russell Bayba, Lindsay Krisel, Oliver Crow, and Peter Pletcher,
as well as Charlie and Thomas Benton, Linda Branagan, John Canny,
Magdalene Crowley, Brett Evans, Eva Marie Finney, Lisa Sardegna,

Ellen Perry, and Camillo J. Taylor.

Additional thanks: the Berkeley Computer Vision Group, the
Berkeley Multimedia Research Center, the Berkeley Computer
Graphics Group, the ONR MURI Program, Interval Research

Corporation, and Silicon Graphics, Inc.



Additional ThanksAdditional Thanks

George Borshukov, Christine Cheng, H-P
Duiker, Tal Garfinkel, Tim Hawkins, Jenny
Huang, Sami Khoury, Jason Luros, Jitendra

Malik, Westley Sarokin, Camillo Taylor,
Chris Wright, Yizhou Yu

Silicon Graphics, The National Science
Foundation, The Berkeley NOW project,

Interval Research Corporation

George Borshukov, Christine Cheng, H-P
Duiker, Tal Garfinkel, Tim Hawkins, Jenny
Huang, Sami Khoury, Jason Luros, Jitendra

Malik, Westley Sarokin, Camillo Taylor,
Chris Wright, Yizhou Yu

Silicon Graphics, The National Science
Foundation, The Berkeley NOW project,

Interval Research Corporation





Rouen Revisited
(Golan Levin and Paul Debevec)
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