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Overview

Constructive Solid Geometry (CSG)
L_aser Scanning ofi Physical Objects
Extracting 3D Models from Camera | mages




Complex Shapes and Scenes
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Many objects in this scene modeled with CSG




Constructive Solid Geometry (CSG)

Union Intersection Difference

Build complex objects by adding and subtracting
simple primitive solid shapes

Objects must have clearly defined “inside” and
“outside”

Efficient to render with ray tracing




CSG Boolean Operztlons

Unior and |ritersec

Exarnole: Sugiraciion (Differerice)
“Drilling noles” or rernoving overlzpping volurre
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Spriere 50/

Spniere with overlapping Hoy
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CSG Boolean Impliclt Funciions

=
5
(D
=l
Iﬁ
m

ocl for clet ermlrnru IT a1test polriisin
ihel n:"] de or outside of a prirmiilve volurrne

=olid asirmplicit funcilon:

Flt,v,2) <0 inzicle (interior)
ooy, z) = 0 Or) sUrfece
Fu Y, z) = 0 outzicle (exierior)

For C=G it rangeio [-1, 0, 1]

UrJ]orJAB(x v.z) = min(AG Y, 2), B4y, 2))
IntersectAB0G Y, 2) = mea (ALL Y, 2),B04GY,2))
DifferenceAB( Y, z2)= mea (AQLL Y, 2), -BUG Y, Z2))
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SG Union

UnionAs(y,z) = min (ALY, 2), 804 Y, 2))

AUB

*Union” vs, * Merge’
Ir POV Fay

FOr transparert sUrfeces
reec to rlmrle rIow to
rencler Interior surfeces
No difference for opacue

slrfaces
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Union

Merge



CSGE Intersect on

IntersectABG: Y, 2) = e (ALY, 2), B4 Y, 2))

Only #Ingice” If ]mol]c]'t funcilon= -1 for
two (or rmore) Interseciing <olids
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DifferenceAB(, Y, z2)= mat (AGL Y, 2), -B04Y,2))
> *Complernent of 2"

A—B = A -8B

EEqLHvedenttcrﬂwe]rwers&gl,xwcn A witnine
negetlve or “cornplernent” of 2
Due to fleating| pornt emors,
make sure toaveld colncident surfaces
Whenitaking diffierencesiof solids inner box inner box
coinciclent larger
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Mocdelsfrom the F gJ World :

“Nor-invesive adtornzied rodeling of

onysical ogjecis
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Moclel s frorn tne Real World
Carmera lrmeages
Tare one or rmore Carneralmeages

que omcm( or serni-zLtornztic reansto infer or
extrect 3D geormnetry

Texiure meaps derlved frorn originel Irnzges
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Moclels

n_w'
‘ﬂ
( 3

7

Multiple Irmeages
— Maeanual Reconsiry
b Fa.fa.de [Debevec
ouilder [Cipc
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Single lmege
— Manuzl Reconstruction
~» Metric ([Liebowitz et 2l |
» Aoroxirmete: To
[(:JJJ ef 2, 2001,
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ALtornzilc Pnoio Pop-Uo:
sD Modd from a Single Irmeage

D). Flolerr, ALA, Efros, and M, Fleoert, " Autorneati
Frioto Hop~up ACH SIGGRAPF 2005
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Autornzilc Pnoio Pop-Up:

sD Model froma Single .
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ALtornzilc Pnoio Pop-Uo:
Geormneiric Cues
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