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A gradient-based implicit blend [Gourmel,Barthe,Cani,Wyvill,Bernhardt,Grasberger,TOG13] !
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ShapeShop v002

Demo Reel

Shapeshop; Sketch-based solid modeling with blobtrees [Schmidt,Wyvill,Sousa,Jorge,SBIM05]
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Sketching Interface
for Modeling Internal

Structure of 3D Shapes

A sketching interface for modeling the internal structures of 3d shapes [Owada,Nielsen,Nakazawa,lgarashi,SmartGraphics03]*
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Marching Cubes: A High Resolution 3D Surface Construction Algorithm [Lorensen SIGGRAPH87] 14
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The asymptotic decider: resolving the ambiguity in marching cubes [Nielson VIS91]
Marching cubes 33: Construction of topologically correct isosurfaces [Chernyaev Tech.Rep. 95]
Topology Verification for Isosurface Extraction [Etiene TVCG12]

A Fast and Memory Saving Marching Cubes 33 Implementation with the Correct Interior Test [Vega JCGT19] =
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Feature Sensitive Surface Extraction from Volume Data [Kobbelt SIGGRAPHO1]
Dual Contouring of Hermite Data [Ju SIGGRAPHO0Z2]
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Fast, exact, linear booleans [Bernstein SGP09]

Exact and Robust (Self-)Intersections for Polygonal Meshes [Campen EG10]
Mesh Arrangements for Solid Geometry [Zhou SIGGRAPH16]
https://libigl.github.io/libigl/tutorial/tutorial.html#booleanoperationsonmeshes 18
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Simplification and Repair of Polygonal Models Using Volumetric Techniques [Nooruddin TVCGO03]

Robust Inside-Outside Segmentation using Generalized Winding Numbers [Jacobson SIGGRAPH13] 19
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Modelling with implicit surfaces that interpolate [Turk TOGO02]
Hermite Radial Basis Functions Implicits [Macedo CGF10] 23



Moving Least Squares |[Z KD

(REg=/\ _FE)




HF D . Least SQuares (5=/]\_ )

« ROFZVBEHEDIREIEEIRETD ( f(X) =ax+by+cz+d
e a,b,c,d DRENREL

X = (x,Y,2)
« T—ARCHIT DIEDFHIFY

f(xy)=axy+by,+cz;+d=f X1 V1 201 | _
f(x,)=ax, + by, +cz,+d =f, X, Yo Z5 1 || a

A ¢ -

: ¢

. d
f(Xy) = axy +byy +czy +d = fy xyYnzy 1|~

* (DBCHIMNITSIEZARY)




Overconstrained System
« RIS < #5050 (Le. HEEDTE) > 2 TOHNEDRICHIZ L0

( . (3
1 1 1

A C=f» Al A lici= Al f

- fitting DREZ &IV o |
ci = |un Al 1

N
lac—fI =) " IIfx) — fil®




p EqNRDEFEDPTrICREOVNREKRDD BRI D) CEICHESE
e fitting SRZE(JIREIEEEEICIES ¢
d* = |lap + Bq — r||?




Weighted Least Squares (MY =&/ )

« ZT—HRCEDREIC, EHw; Z2DITD
- ERE. #EE

AP DREERIME D
D Iwi(F ) = I

X1 Y1211
ny2Z21 a
b
w A C = w f
: d
__xNyNZNl_hﬂ | ||




Weighted Least Squares (&

S MY S =/ )

(A'wW?4)1

Aw? |if]




Moving Least Squares (}3&)5x/]\ _Z)
cEHw; DN FHIRIE x [CHRTF

w;(x) = w(llx —x;[)

Lmi

o K ENNDEEEN (Kernel) :

e w(r) = e /0" SIS EE
w(r) = rziez ASRE

« BHTH W DY x [CIKF

Lmi

> B ab,c,d BxICIKEFE ——

a(x) Lo

f=lxyz1] (Igl%xm)-l AW (x)? f

SR EIC | d(x) -
RN ZHEIET



BIFHIFVDB A

e BT —HRANFKTIT 1 RANEZSZD !
9:(x) = fi + x—x;)'n;

« % g; ZIRENIE T L/T' CEEDREEZT/IME

wq(X)
Wy (X)

Z lw: GO (£ () — g:(0)|

Wy (X)~ ]

xyzl
xy zl1

xy zl1

QL O T Q

wq(X)
wo(X)

Wy (X) |

Interpolating and Approximating Implicit Surfaces from Polygon Soup [Shen SIGGRAPHO04]
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Interpolating and Approximating Implicit Surfaces from Polygon Soup [Shen SIGGRAPHO04]
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Scattered Data Interpolation for Computer Graphics [Anjyo SIGGRAPH14 Course]
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Splines minimizing rotation-invariant semi-norms in Sobolev spaces [Duchon, 1977]
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Hermite Radial Basis Functions Implicits [Macedo CGF10]
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Variational Implicit Point Set Surfaces [Huang,Carr,Ju,SIGGRAPH19]
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» State of the Art in Surface Reconstruction from Point Clouds [Berger
EG14 STAR]

* A survey of methods for moving least squares surfaces [Cheng PBGO8]

» Scattered Data Interpolation for Computer Graphics [Anjyo
SIGGRAPH14 Course]

* An as-short-as-possible introduction to the least squares, weighted
least squares and moving least squares for scattered data
approximation and interpolation [Nealen TechRep04]
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