The Digital Michelangelo ProjectMarc LevoyStanford Universitywith funding fromInterval Research Corporationand thePaul W. Allen Foundation for the Arts

� 1997 Marc LevoyExecutive overview¥Goal—Create a 3D computer archive of a significant butfocused body of the world�s cultural treasuresfor scholarly, educational, and commercial use.¥Which treasures?—sculptures of Michelangelo—sculptures of Rodin—cathedrals of France—dinosaur skeletons¥Using what technologies?—3D scanning — light fields

� 1997 Marc LevoyOutline of talk¥the two technologies¥motivations, scholarly and commercial¥scanning methodology¥possible outcomes¥the problem of the Forma Urbis Romae

� 1997 Marc LevoyTechnology #1:3D scanning¥Goals—3D scan:physical object fi computer model—3D fax:physical object fi email fi replica¥Applications—rapid prototypes for design and manufacturing—

models for moviemaking and video games — models for online commerce —

— laser triangulation scanner — move the object or move the scanner — algorithm for combining multiple views

� 1997 Marc LevoyLaser triangulation scanning

� 1997 Marc LevoyHappy Buddha

� 1997 Marc LevoyTechnology #2:image-based renderingAdvantages—low computation compared to classical CG—cost independent of scene complexity—imagery from real or virtual scenesLimitations—static scene geometry—fixed lighting—fixed set of viewpointsFlythroughs of 3D scenesfrom pre-acquired 2D images

� 1997 Marc LevoyApple QuickTime VROutward-looking—panoramic views taken at regularly spaced pointsInward-looking—views taken at points on the surface of a sphere

� 1997 Marc LevoyLight field rendering¥Key ideas—construct new views by rebinning old views—robust because it never builds a 3D model—must stay outside the convex hull of the object

� 1997 Marc LevoyA light field is anarray of images s t

u v

u v

s t

Pushes graphics technologyScientific toolEducational tool

Other benefits

2nd generation multimedia

Art reproductionOther markets

FlorenceRomeElsewhere

Experiencing the sculpturesScanning to a storyboard

Restorations and completions

Other games

Technical challenges

Technical challenges

For the general publicConsumer-grade 3D modelsLight fields of architectural settingsBackground material

For museums, art historians,and content developersIndustrial-strength 3D modelsBackground material

incised lines and textfragment boundariesmarble veiningclamp holesarchitectural constraints main laboratory in Florencesatellite laboratory in Vaticanstaffstudents

1997-98 academic yearSummer, 1998Autumn, 1998, in FlorenceWinter, 1999, in Florence on the webin person