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Data Capture 
and 

Reconstruction

Examine on the scale of 
meters to study 

proportion, design

Examine on the scale of 
millimeters to study 

tool marks

2.25m

O.15m

Design considerations

Length scales
Time constraints
Budget

lights

cameras

Capture and Reconstruction

Multiple digital 
photographs are 
taken

Surface shape, color 
and details are 
computed for each 
scan

Scans are aligned 
and merged

Pietà data capture

3 trips (Feb 98, June 98, July 
99)
8OO+ scans
96OO digital pictures
2 minutes per scan
1O,OOO points per scan (2Ox2Ocm) 
from structured light system
2mm intersample distance 
(25 samples/cm2)
O.5mm intersample distance 
(4OO samples cm2) from 
photometric system

manual 
pairwise
alignment

find spots

align

ICP

conform

BPA

simplify

patchify

depth map

photometric

color align

texture 
remap

viewer

registration
matrices

registration
matrices

point
cloud

mesh

mesh

patches

albedo, normal map
(per scan)

corrected albedo

albedo, normal map
(per patch)

Interactive 
Viewer

Simplified, 
textured 
model

Light 
editor

Full-res 
model, 
albedo, 
normals

Camera params Albedo, normals (per 
pixel)
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Scanning Michelangelo's Scanning Michelangelo's 
Florentine PietàFlorentine Pietà

IBM Research

Development of new scanning system
with high res./$

Development of efficient representation
for interaction

limited budget (hi res. scanner > $300,000)
limited time to first result (order time > 3 mos.)

no view possible on laptop of full geometry
Development of derivative views

not just model, but views in context,
edited geometry

PROJECT HIGHLIGHTS
One of three Pietà, the 

others are in the 
Vatican and in Milan

Created by Michelangelo 
late in his life

155O

Michelangelo broke off 
pieces of the statue, 
repaired by Calcagni

1555-56

Placed outside, in a
a basement
1562-1721

Placed in the Duomo
1721-198O

Currently in the Museum 
of the Duomo

Florence, Italy

A comprehensive study by art historian 
Jack Wasserman

X-rays
View under ultraviolet 
Historical record
Religious significance
Digital model

Results in book to be published by 
Princeton Univ. Press in year 2OOO

Tools we can offer

Controlled  views
Impossible views
Precise measurements
Other environments
Partial geometry
On demand details

2-1-6
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Photographs
of the
Statue

2-19-24
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April 2002 Taubin / 3D DigiCam 2

The Gadgets Lab @ CalTech

Many consumer electronics gadgets, such as 
PDAs, digital cameras, MP3 players and 
cellphones, have powerful microprocessors and 
memory so that they may be reprogrammed to 
perform tasks other than those the devices have 
been designed for.
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3D Digital Camera

• Capture Mode
• Viewer Mode

DEMO !
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3D Digital Camera
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3D Digital Camera / Capture Mode

• ALL the computation done in the camera
• Volume Carving
• Turntable Control
• Isosurface Extraction
• Mesh
• Recover Color/Texture
• 3D Compress
• Save to Disk
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3D Digital Camera / Viewer Mode

• Open file
• Parse VRML
• Decompress MPEG-4 mesh
• Interactive 3D software rendering
• All VRML property bindings and shading modes 

supported
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3D Viewer

IBM Hotmedia
(Java)

Palm OS

PocketPC
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