Computer Science Department
Stanford University

-

———Createa 3D computer-archiveofthe —————————
principal statues and architecture

~ ofMichddangeo

Scholarly motivations Commercia motivations

* pushes technology * virtual museums
» scientific tool * art reproduction

e Cultural exerimen S SIOCK photograpny
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* hardware and software

 scanning the David

* acquiring a big light field

* lessons learned from the project

* the problem of the Forma Urbis Romae

annersused in the
Igital Michelangelo Projec

Cvberware

- for tight spots

LB 3. Cyra
———forarchitecture ————————————
I - low-res models for view planning?




laser, range camera,
white fight, and color camera

workingin scannin scannin




* 104 scans
« 800 million polygons
* 4,000 color images
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e range data
— align scans from different gantry positions
— combine using a volumetric algorithm

— discard shadows or reflections
— factor out surface orientation

Artificial surface reflectance
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Estimated diffuse reflectance




» 480 individually aimed scans
* 2 billion polygons
» 7,000 color images

. 32gigabytes




David’'s hairline and right eve

e 1mm model
» 500,000 polygons

e 0.25mm model

om Michelangelo’s dri




~ Computer representations
of architectural objects

e unstructured mesh
* line drawings
e structured 3D model




« a form of image-based rendering |

* MmakKe new Vviews py repinning ola view

» Advantages
— doesntneed a 3D mode
— le omputation than rendering a mode

— rendering cost independent of scene complexity
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— static scene geometry
— must stay outside convex hull of object




at got in theway
ISplan




each 70cm x 70cm
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eac] contains 56 x 5 the cameraisawaysam
images spaced 12.5mm apart at the center of the statue
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Sample image from center slab

e 1300 x 1000 pixels per image
. Xx56x7 = 21, MEGES
. gigabytes (using ©:

* 35 hours of shoo ing (over




Impllealtlan CEy 3‘: anning

* type of reproduction
— scripted computer graphics
— interactive computer graphics

~  =physicatcopy
———  eprosandcons

+ flexible viewing
+ increased accessibility
— increased ubiquity
— =separationfromcontext ————

classic 3/4 view




lit from below

lit from above
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natural coloring




accessibility shading




—forarthistortans

 restoration record

e permanentarchive
. ediagnosticmaps

* projection of images onto statues

under white light under ultraviolet light
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¢ augmented exhibitons
» enhanced documentaries
- Y
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etting thetourists play

witn our mo Ol bawn

They came...




They saw...

etting the tourists play

witn our mo Ol bawn

They played...




——— Whatreally happened?

« Kids immediately c!rowd around.

i ht-um-—of

+ Kids but don't take turns very well.
Some adults don't either.

..7 Lty

* Adults usually rotate the statue slowly.

— Kids fly around wildly, but are surprisingly good atit.

\What real |¥ happened

+ It's amazing how much trouble people can get into.
£~ ltsamazing now muchirouble peopiecangetinio.

s e el

as much as they do rotating the statue.

» People are fascinated by the raw 3D points,
which they see when the model is in motion.

» People spend a lot of time looking back and forth




Michelangelo’s Pieta handmade replica
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~ esizeofthedatasets
~ eaccesstothe statues

o safety for the statues
* intellectual property rights




—need a large team - scanning is tedious work
— post-processing takes time and people

—50% of time on first 90%, 50% on next 9%, ignore last 1'
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T Plastico.
a model of ancient Rome

g

* made in the 1930's

* at the Museum of Roman Civilization




e Forma Urbis Romae:
a map of ancient Rome

'_ | e carved circa 200 A.D
J 60 wide x 45 feet high

marble, 4 inches thick
showed the entire city at 1:240
single most important document
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18 cm on map
43 meters on the ground
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interior courtyard with
columned portico

room with door
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» 1,163 fragments
— identifie
— 500 unidentified

k|
'._“'_ II"- 'l"L — 400 unincised

.Tmm\a

i — but strongly clustered
I

"""\5 » available clues

& — fragment shape (2D or 3D)
—incised patte
— marble veinin
— matches to ruins

uncrating...




scanning...




aligning...
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Faculty and staff In Florence

Prof. Brian Curless

Lisa Pacelle
Dr. Kari Pulli

John Gerth Dott.ssa CristinaAcidini  Dott.ssa Franca Falletti

Domi Pitturo Matti Auvinen

In Rome

Graduate students Prof. Eugenio LaRocca  Dott.ssa Susanna Le Pera

Sean Anderson
James Davis
Lucas Pereira
Jonathan Shade
Daniel Wood

Undergraduates
AlanaChan
Jeremy Ginsberg

Barbara Capu Dott.ssaAnna Somella  Dott.ssa Laura Ferrea
Dave Koller
Szymon Rusinkiewicz

Marco Tarini InPisa

Roberto Scopigno

Sponsors
Interval Research
Stanford University

Kathryn Chinn Paul G. Allen Foundation for the Arts

Matt Ginzton

Unnur Gretarsdotti Rahul Gupta
Wallace Huang DanaKatter Eu| ment dol

Ephraim Luft

Dan Perkel

Cyberware CyraTechnologies

Semira Rahemtulla Alex Roet Earo Technologies ntel
Joshua David Schroeder Maisie Tsui Silicon Graphics Son

David Weekly

3D Scanners
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http://graphi cs.stanford.edu/projects/mich/ levoy@cs.stanford.edu



