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Last Lecture: What is “3D”?

* Point Clouds * Voxels * Polygonal Meshes

 Parametric Surfaces ¢ Implicit Surfaces
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Last Lecture: How to obtain “3D”?
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Today: Surface Representations
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Overview

e Parametric Surfaces * Implicit Surfaces

Control
Polygon

* Explicit Surfaces * Constructive Solid Geometry
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Overview

Polygonal Meshes
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Polygonal Meshes

Live Facial Reenactment Setup Source Target
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Polygonal Meshes

* Piecewise linear approximation of the surface
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Polygonal Meshes

* Piecewise linear approximation of the surface

— Error O(h?)
25% 6.5% 1.7% 0.4%
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Polygonal Meshes

* Piecewise linear approximation of the surface
— Error O (h? -
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— Arbitrary topology
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Polygonal Meshes

* Piecewise linear approximation of the surface
— Error O(h?)
— Arbitrary topology

— Adaptive refinement (subdivision)
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Polygonal Meshes

* Piecewise linear approximation of the surface

— Error O(h?
— Arbitrary topology
— Adaptive refinement (subdivision

— Efficient rendering

Rasterization on modern GPUs is darn fast!
E.g., my old 1080 GTX rasters 2-3 mio polygons
in 0.2-0.3ms (including textures, etc.)
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Polygonal Meshes

* A polygonal mesh is a collection of polygons satisfying certain
restrictions
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Polygonal Meshes

* A triangle mesh is called manifold if:

— The intersection of two triangles is:
* Empty
* A common vertex
* Acommon edge
— Edges have
* One adjacent triangle = border edge
* Two adjacent triangles = inner edge
— For a vertex the adjacent triangles

* Build a single open fan =2 border vertex
* Build a single closed fan = inner vertex

Open fan
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Polygonal Meshes

* Example of non-manifold meshes:

Two closed fans
at one vertex at one vertex

Ay L

Two open fans

Three triangles Intersection of triangles
At one edge Is an entire triangle
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Polygonal Meshes

* Topology vs. Geometry

— Topologically equivalent:
e But different geometry

— Geometrically equivalent:
* But different topology
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Polygonal Meshes

* Shared Vertex Data Structure
— De facto standard for file formats (e.g., OFF, OBJ, STL, PLY, ...)

- fs

vertex list face list
Po: Xo, Yo, Z0; fo: 0,1, 2; P1 P3
p1: X1, Y1, Z1; f1:2,1,3; }c

. . . . 2
p2: X2, Y2, Z2; fo: 1, 0, 4;
p3: X3, Y3, Z3; fa: 4,0, 2; f, fa
P4: X4, Ya, Z4; fa: 4, 2, 3;

fs: 4, 3, 1 |
Po fa P2
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1 v 1.000000 -1.000000 -1.000000
2 v 1.000000 -1.000000 1.000000
Polygonal Meshes 5 v -1.000000 -1.000000 1.000000
4 v —-1.000000 -1.000000 -1.000000
e Shared Vertex Data Structure 5 v 1.000000 1.000000 -0.999999
6 v 0.999999 1.000000 1.000001
— Cube.obj 7 v -1.000000 1.000000 1.000000
5 v —-1.000000 1.000000 -1.000000
10 £ 2 3 4
11 £ 8 7 6
12 £ 5 6 2
13 £ e 7 3
14 £ 3 7 8
15 £ 1 4 8
le £ 1 2 4
17 £ 5 8 o
18 £ 15 2
19 £ 2 6 3
20 £ 4 3 8
21 £ 5 1 8
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1 ply
2 format ascii 1.0
PolngnaI Meshes 5 element vertex 8
4 property float x
O property float vy
e Shared Vertex Data Structure 6 property float 2
/ element face 12
8 property list uchar uint vertex indices
— CUbeply 9 end header N
0 -1.000000 -1.000000 1.000000
ply also support supports 11 -1.000000 1.000000 1.000000
. . . 12 -1.000000 1.000000 -1.000000
binary encoding instead of ASCI| B 00000 1.000000 1000000
14 1.000000 1.000000 -1.000000
15 1.000000 -1.000000 1.000000
16 1.000000 -1.000000 -1.000000
17 -1.000000 -1.000000 -1.000000
18 3012
19 3 1 3 4
20 3 3 5 6
21 3 075
22 37 2 4
23 3 5 31
24 3 7 0 2
25 3 2 1 4
26 3 4 3 ©
27 3 5 7 6
28 3 6 7 4 <
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Polygonal Meshes
* Half-Edge Data Structure

— Easy geometric queries = widely used in geometric computations

— Only manifolds

Edge

- Edge D e

- Endvertex  vgpq

- Next edge enext

- Opposite edge eqpposite
- Face f

Vertex
- Vertex ID
- Index of one incident edge

Face
- FaceID
- Index of one incident edge

3D Scanning & Motion Capture https://www.graphics.rwth-aachen.de/media/openmesh_static/Documentations/OpenMesh-6.1- m 3
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Polygonal Meshes

* Half-Edge Data Structure

— Easy geometric queries = widely used in geometric computations

— Only manifolds

— Triangular Meshes = Directed Edge Data Structure

vertex list

po: Xo, Yo, Zo;
p1: X1, Y1, Z1;
p2: X2, Y2, Z2;
p3: X3, Y3, Z3;
P4 X4, Y4, Z4;
ps: X5, Y5, Z5;
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eo:1,-1; |

e1:0,-1; - to

e 2,5,
es 2, X; |
es: 3, 8;

es: 1,2; |
es: 3, X;
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Overview

Explicit Surfaces
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Explicit Surfaces

* Explicit form:

fx)=y=m-x+c
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Explicit Surfaces

* Explicit form:

flx,y): R > R
* Surface is defined by:

S,y) =y f(xy)) |

* Disadvantages
— Restricted shapes, e.g., only one height value per (x,y) pair

E

3D Scanning & Motion Capture
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Explicit Surfaces

* E.g., height fields
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Overview

* Parametric Surfaces

Control
Polygon
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Parametric Surfaces

— Used in design and construction = freeform surfaces
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Parametric Surfaces

 Example: Bézier Curves & Tensor Product Surface

‘ fw)
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Parametric Surfaces

 Example: Bézier Curves & Tensor Product Surface

P1,2

‘ fw)
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Parametric Surfaces

 Example: Bézier Curves & Tensor Product Surface

‘ fw)
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Parametric Surfaces

 Example: Bézier Curves & Tensor Product Surface

‘ fw)
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Parametric Surfaces

e Parametric form:
f(u,v): R - R?

Control

 Maps a bounded 2D domain to 3D
— Bézier-, B-Spline, or NURBS surfaces

— Used in design and construction = freeform surfaces
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Overview

Constructive Solid Geometry
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Constructive Solid Geometry

e Surface is defined as the boundary of a solid object that was
created by Boolean operations on primitive solids

e

0 =(s;Nby) —(c3U(cyVUcy))

— Example:

— Used in design and construction
* Hard to model “organic” shapes
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Constructive Solid Geometr
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Constructive Solid Geometr
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Overview

* Implicit Surfaces
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Implicit Surfaces

e Remember, mathematically:
— Explicit function: f(x) =y
— Implicit function: x2 +y2 —1=0

N
(MR
L
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Implicit Surfaces

e [Curless and Levoy], KinectFusion, VoxelHashing, ...

\
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Implicit Surfaces

* Implicit form:
flx,y,2): R° >R

e Surface is defined by the level set of the tri-variate scalar

function
flx,y,z) =c
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Implicit Surfaces
* Implicit form:

flx,y,2): R® > R

e Surface is defined by the level set of the tri-variate scalar

function
flx,y,z) =c

 Example: Hesse normal form

X
Fx,y,2) = (y) 5| =0
yA

3D Scanning & Motion Capture
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Implicit Surfaces
* Implicit form:

flx,y,2): R® > R

e Surface is defined by the level set of the tri-variate scalar

function
flx,y,z) =c

 Example: Hesse normal form

X
Fx,9,7) = (y) _5)-7i=o0
yA —

f is also called Signed Distance Function (SDF) |

3D Scanning & Motion Capture
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Implicit Surfaces

* Examples of such scalar functions f (x,y, z)
— Density | %

— Heat

— Distance

Used for soft shadows in game
engines (e.g., Unreal Engine)
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Implicit Surfaces

* How to find such a scalar function f(x,y, z)?

— Given sample points

o @ 0 o g
=] Og
o

o
o
o
(o]
L]
o
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Implicit Surfaces

* How to find such a scalar function f(x,y,z)?
— Given sample points

— Find a scalar function that fulfils:

* f = 0 at the sample points
* f < Oinside the object
* f > 0 outside the object

3D Scanning & Motion Capture I
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Implicit Surfaces

* How to find such a scalar function f(x,y,z)?

— Hoppe’92:
- — - — Tl_) ﬁ
f@)=@E-p) 7 A

p is the closest point to X

[Hoppe’92] H.Hoppe et al., “Surface reconstruction from unorganized points“ (SIGGRAPH 92)
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Implicit Surfaces

* How to find such a scalar function f(x,y, z)?

— Hoppe'92:
- - - — n.. ﬁ
f(x)=(x—p)-np % °
i o
p is the closest point to x SRS °
) o
P o

[Hoppe’92] H.Hoppe et al., “Surface reconstruction from unorganized points” (SIGGRAPH 92)
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Implicit Surfaces

* How to find such a scalar function f(x,y, z)?
— Hoppe'92:

f@)=G-p)ny,

*){ N |
<

. o S iC)
p is the closest point to x 7

[Hoppe’92] H.Hoppe et al., “Surface reconstruction from unorganized points” (SIGGRAPH 92)
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Implicit Surfaces

* How to find such a scalar function f(x,y, z)?
— Hoppe'92:

.

2 f()

@ =G-p) *){ U

p is the closest point to X

* Piecewise linear, defined on the Voronoi diagram of the input
* Discontinuous along Voronoi edges
* Dependent on the input density

[Hoppe’92] H.Hoppe et al., “Surface reconstruction from unorganized points” (SIGGRAPH 92)

3D Scanning & Motion Capture I

Prof. Niel3ner

ul
N
L

3

W

]



Implicit Surfaces
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Implicit Surfaces
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Piecewise linear surface approximation.
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Implicit Surfaces

Prof. Niel3ner

Piecewise linear surface approximation.
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Implicit Surfaces

Hoppe’92 is dependent on the input density
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Implicit Surfaces

* How to find such a scalar function f(x,y,z)?
— Given sample points

— Find a scalar function that fulfils:
* f = 0 at the sample points
* f < Oinside the object
* f > 0 outside the object
* f should be smooth
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Implicit Surfaces

* How to find such a scalar function f(x,y, z)?
— Given sample points

— Find a scalar function that fulfils:

* f = 0 at the sample points
* f < Oinside the object

* f > 0 outside the object

* f should be smooth

— Radial Basis Functions (RBF)

[Turk’99] G.Turk et al., “Variational Implicit Surfaces”
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Implicit Surfaces — Radial Basis Functions

* |dea: each complex function can be approximated as the sum of
simple scaled and kernel functions @ (x):

g&) =~ f(X) =X - @i(X) =Xy - (X — 1) |
e

AN
|
Co C1

Po(X) = @(IIX —cll)

3D Scanning & Motion Capture t m\ 3 D
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Implicit Surfaces — Radial Basis Functions

* A Radial Basis Function (RBF), also called a Radial Basis Function
Network is defined as sum of translated and scaled kernels and a
linear polynomial:

F@ =) a @@ +b-i+d
l e
linear term

— Allow for functions of arbitrary complexity!

— complexity increases with the number of used kernel functions

— If basis functions @;(x) are smooth, f(x) is smooth as well.
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Implicit Surfaces — Radial Basis Functions

e Radial Basis Functions in 3D:

F@ =) a @@ +b-i+d

— Use the biharmonic radial basis function:
;%) = |lp; — xII°
— Where p; are the input sample points

F@ =) a - llpi =P +b -5 +d
l

[Turk’99] G.Turk et al., “Variational Implicit Surfaces”
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Implicit Surfaces — Radial Basis Functions

e Radial Basis Functions in 3D:

F@ =) a @@ +b-i+d
[

00000000

— Use the biharmonic radial basis function:
;%) = |lp; — xII°
— Where p; are the input sample points

fF@ =) a - Ipi-#I*+b-%+d
l

\/

unknowns
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Implicit Surfaces — Radial Basis Functions

fF@ =) a - Ipi-#I*+b-% +d
l

\/

unknowns

 f(xX) should be zero at the sample points:

— f(p;) =0 — nequations (n: number of sample points)

—>Solve system of linear equations: Ax = b

— Note: system is underdetermined since we have n + 4 unknowns

— Solving the system will result in the trivial result (X = 6)

3D Scanning & Motion Capture
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Implicit Surfaces — Radial Basis Functions

fF@ =) a - Ipi-#I*+b-% +d
l

\/ .

unknowns Sttt o' 2
v : .‘g’.s 35392.9.00.058%3259&
* f(x) should be zero at the sample points:  *"* " #%  fp, L%
— f(p;) = 0 — nequations e
o : : R R
* Additional constraints where f is non-zero R
% cs *° o®
* Normal constraints: N N
For each sample point add off-surface points by moving .- .OJ,O - -
the points a little in +normal direction. PR f:o, .O?.i

Set the target distance value of these points to te.
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Implicit Surfaces — Radial Basis Functions

on surface |

points

off surface
points

\

(P11

(pn,l
P11

2\

_§0n,1

F@ =) a - Ipi - %I +b- % +d
l

P1n

Pix Py
Pnx Pny

Ch,x Ch,y

Anx Adny

P1z 17
Pnz 1
d1,z 1
dnz 1.

5 —5n3
%J=”m—Pm

. 5  —,n3
%J=”%—PN

Y

A

Note: System is overdetermined! = use least squares solution (ATA - ¥ = ATE)
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Implicit Surfaces — Radial Basis Functions
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Implicit Surfaces — Radial Basis Functions

Hoppe =~

LR AN

RBF
* Local method * Global method
* Fast and easy to implement * Requires solving a linear system (slow)
e Cannot handle noise, * Can only handle small point sets
outliers, large holes * Can handle noise, outliers

=

3D Scanning & Motion Capture
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Find a compromise between local and global fitting
* Fit point cloud in a coarse-to-fine manner
 Segment point cloud into parts, fit individually ....
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Implicit Surfaces

* Examples of further methods:

— RBF with floating centers

e Reduce number of RBF centers

* Also optimize for the center positions = non-linear
e [SUlmuth’10] J.SuBmuth “Surface Reconstruction based on Hierarchical Floating Radial Basis Functions”

— Poisson Reconstruction

* [Kazhdan’06] M.Kazhdan “Poisson Surface Reconstruction”

0
0 .y 0

\\\\, ,/" l\\ \, 'A ) (;0\ 0
S I « 0
SouuF Jo ) _ 7
" - ES : * 0 AX:VV%ZVV
St e

TN e 0 0

Oriented points Surface
oM
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How to render Sighed Distance Functions?

Image
Camera / 8 Light Source
‘-]--;“\\., 4
N | ViewRay 4 o oo

Scene Object

3D Scanning & Motion Capture I Lfn 3
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How to render Sighed Distance Functions?
e Ray Marching

— Fixed step length
— Linear Interpolation, if zero crossing occurs
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How to render Sighed Distance Functions?

....................
g
]
Il

*-Sphere Tracing

.
.
.
.
.
"
.

— Dynamic step”’rexngth
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How to render Sighed Distance Functions?
* Convert the iso-surface to polygonal mesh

— Easy to render
— Can be used by other post processing pipelines

) Marching Cubes

3D Scanning & Motion Capture t m‘ 3 D
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Marching Squares (2D)

* Converts an iso-line of a bi-variat scalar function to a polygon

— Given: A uniform sampling (on a 2D grid) of the implicit function

— For every grid cell determine the zero crossings

. SRS
° Th 2 4 — 1 6 . bl b . . L___.‘: no contour d Calculating the
ere are = POSSIDlIe cCOM Inations I oo inary index
ingle segment
A A AN <
2 _lﬁ 3 2 N -3 ID_ _.ﬂl h___Q h.} !___.fl
C " . e :} 1110 1M 101 0111
. o [*] L I
2{‘ 5. O0—20 -1”} .Dumo %m_é muno 1000
-4 L L LE
o w ® OO O®
1 - \; 1 data value v,
d ] ol e___o® b_ (e | |  contourlevel
2(} 3. 1:\ -1,3 2:} 100 1001 00t 010 O below 0
two-segment saddle ®  above
[ ] ] [ o] L o]
al S Y 2 = Vo fel
O—@—0—0—0 e
?
, 5 7 = :u'\o y iu . ° T central data value
= - - - - Jculated
G l-"\"-: i} 4. 3:} .D1D1O g R av:;;Zifecofr?ers
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Marching Squares (2D)

* Converts an iso-line of a bi-variat scalar function to a polygon

— Given: A uniform sampling (on a 2D grid) of the implicit function

— For every grid cell determine the zero crossings
* There are 2* = 16 possible combinations T Cpeane

*® &® T 0w
2 -1 3 2 -3 N " '

o _~ bhe RSd Rm_e e___8
C ‘/ . e :} 1110 1101 1011 01
o L] 3

o oo * 0
1
2] 5 3) -2 -1 ) . e d
.Y i
Cl . A L \.} 0001 o010 0100 1000
T » o =] ) L]
i —E \; i data value v,
d el_d e___e D_le | |  contourlevel
2('\ 3. 11"\ -1/'\ zf} 1100 1001 o1 o110 o below 0
’ . s "
two-segment saddle L] ahove
# o A B
-1 4 3 -1 -2 o= V0 ey
O O O P O h___sl DA h_ﬂ
i h d b 1010 -
oVe Ow ?
? = : o i ™ T central data value
2 -1 -2 -4 -3 o e d ko ~ cakculated as
G {_: i} . :} 0101 average of comers
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Marching Squares (2D)

* Converts an iso-line of a bi-variat scalar function to a polygon
— Given: A uniform sampling (on a 2D grid) of the implicit function
— For every grid cell determine the zero crossings

* There are 2* = 16 possible combinations T s

aE aw .'_w o -
1 1 1 1 1
- - 1 1 1 1 1
2(\ 1..-"\. 3. . Y 3;-} Doa o e20 e __ o k___8
- N N e 1110 1M 101 0111
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Marching Squares (2D)

* Converts an iso-line of a bi-variat scalar function to a polygon

— Given: A uniform sampling (on a 2D grid) of the implicit function

— For every grid cell determine the zero crossings
* There are 2% = 16 possible combinations

2 -1 3 2 -3
Fant Py
IN{
2 5 -3 -2 -1
2 3 1 -1
1 4 3 1 2
@ O
L
2 A\ 2 4 3
L= L .
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Marching Cubes (3D)

* Converts an iso-surface of a tri-variat scalar function to a
polygonal mesh
— Given: A uniform sampling (on a 3D grid) of the implicit function

— For every grid cell determine the zero crossings
* There are 28 = 256 possible combinations
* Use lookup table to find triangulation
* Adjust vertex position according to linear interpolation

[Lorensen’87] W.Lorensen et al., “Marching cubes: A high resolution 3D surface construction algorithm*“

J,
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Marching Cubes (3D)

A\

* Lookup table:
= Vi /i)
s | |
70 T
Marching Cubes table

)

YN

J—
N
A

)
\l
\

* Linear interpolation:

0
C -1
From table Real intersections
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Marching Cubes (3D)

: 52 const static inmt triTable|256)[16) =

l_- s {{-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1},
'_I 4 {@&,8, 3 -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1},

': 55 {@&, 1,9, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, =1, -1 },

’ B, 3, %, 8, 1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1 },

, 2, @, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1},

68 {2, B, 3, 2,18, 8, 1@, O, B, -1, -1, -1, -1, -1, -1, -1},

12 F Hritten by Paul Bourke ) )

61 {3 11,2, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1},
13 F May 1554 i .

6z {e&,1,2 8, 11, &, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1},
14 F http:dfpaulbourke. netfgeometry/polygonise/ . .

63 {1, 9, @&, 2, 3, 11, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1 },
15
- [T {1, 11,2, 1, 5, 11,9, B, 11, -1, -1, -1, -1, -1, -1, -1 },
16
" 65 {3 18, 1, 11, 1@, 3, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1},
17 const static int edgeTable|[256] = { .

66 { @, 18,1, @, 8, 18, 8, 11, 18, -1, -1, -1, -1, -1, -1, -1},
18 Sxd, 8x189, Bx203, Ox1fe, @x486, Ox56F, OuEEL, @x78c, i .

67 {3 9,6, 3,11, 9, 11, 14, 9, -1, -1, -1, -1, -1, -1, -1},
19 Bx085, Axaff, SxbdE, Gucha, BxdAl, Swedd, Gufod, i .

68 {9,E, 12, 1, 8, 12, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1},
A 8x99, @x393, @x2%a, ex596, A=xd9f, @x7H5, @xédc, i . -

[3=] {4 7, 8 -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1},
21 8x895, Axbof, Sxabé, @xd9a, B8xc93, 2xfSd, Gxedd,
“ . i R EREES, T, e 7@ {4, 3,8 7, 3,4, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1 },
22 @x339, @x33, 8xlla, SwE36, Bx7IF, 2x415;, 8xS53c, .

1 {81,059, & 4,7, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1},
23 Bxb35, @xBif, 8x%i6, @xela, Bxf33, Sxcl19, exdia, .

72 {4,1,9,4,7,1, 7, 3,1, -1, -1, -1, -1, -1, -1, -1},
24 Bx2a9, axlal, Sxaa, 8x7ab, 8=baf, @x5ah, Bxdac, _ ~

7 {1, 2, 1&, &, 4, 7, -1, -1, -1, -1, -1, -1; -1, -1; -1, -1 };
25 Bxaa5, Bx093F, SxBab, @xfaa, Bxeal, Sxdad, Sxcad, ) _

74 {3, 4, 7,3,8@, 4,1, 2, 18, -1, -1, -1, -1, -1, -1, -1 },
26 8x569, Ax663, 8xTEa, w66, AxlGf, @x265, @xlbc, - . . -

75 {9 2, @, 5, @&, 2,8, 4, 7, -1, -1, -1, -1, -1, -1, -1 },
27 BxdEs, Bxehif, SxfEE, @xBGa, Bx963, dxabd, exbia, 26 {2 18,8, 3,9,7, 2, 7,3,7,8 4, -1, -1, -1, -1 },
- B AF TFT . ByhE Bl £ B AFT @y IE
28 Bxafa, @x7F3, @xéfa, exlfa, @xff, @x3F5, 8xifc, 77 {8, 4,7, 1,11, 2, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1 },
29 excfs, axfff, ex9fa, @xBfi, exbfy, exafa,

f Polygonising a scalar field

FoAlso kndwn asi "30 Contowring”, "Marching Cube

Bx759, a8xd453, Bx256, 8x35f,

Bxt55, Bxchf, SxdbhE, 8xaSa,

5",

Ak

rface Reconstruection

. Bxl5e,

axa58,

s By 3,1, 2, 18, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1},

e, 2, 9, -1, -1, 1, -1, -1, -1; -1, -1, -1, -1},

11, 2, 4, 2,8, 4, -1, -1, -1, -1, -1, -1, -1},
B, 4, 7, 2, 3, 11, -1, -1, -1, -1, -1, -1, -1 };
5,4, 11, 9,11, 2, %, 2,1, -1, -1, -1, -1},

32 BxEc9, Bx5c3, Sxdca, Bx3Ich, Buce, - {3, 10,1, 3, 11, 18, 7, 8, 4, -1, -1, -1, -1, -1, -1, -1 },
33 Bxach, Bxdcf, Sxccd, exbca, Bxacl, @xSC9, SxEcA, az {1,11, 18, 1, 4, 11, 1, 8, 4, 7, 11, 4, -1, -1, -1, -1 },

34 Bx9c9, Bxacl, Sxbca, @xcch, Bxdcf, dxech, @xfoc, a3 (&, 7,8 8 8 11, 9, 11, 18, 11, @, 3, -1, -1, -1, -1 },
35 SxcC, Sxlcs, 8xlcf, 8xicE, @xdca, Bx5cE, oxECd, 8x7Tcl, ad {4, 7,11, 4, 11, 9, 9, 11, 18, -1, -1, -1, -1, -1, -1, -1 },
36 SxGhE, @x859, @xb53, @xaba, @xdS6, BxcHF, @ufS5, GxeSc,

3D Scanning & Motion Capture 4. //sithub.com/angeladai/VirtualScan/blob/master/src/Tables.h
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https://github.com/angeladai/VirtualScan/blob/master/src/Tables.h

Administrative

Reading Homework:

e Poisson Surface Reconstruction [Kazhdan et al.]
https://hhoppe.com/poissonrecon.pdf

e Screened Poisson Surface Reconstruction [Kazhdan and Hoppe]
https://www.cs.jhu.edu/~misha/MyPapers/ToG13.pdf

Next week:
- Overview of 3D reconstruction methods
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Administrative

See you next week!
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