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Téleso @

m téleso
m téleso

m vnitfni body
m hrani¢ni body

Otazka
Jsou usecky télesa? A co roviny nebo k¥ivky?
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Hrani¢ni reprezentace téles @

St

= manifold

4 S gv 5"

m mnohostén
m Eulerova formule F+V = FE + 2
m F (face), V (vertex), E (edge)
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Ovérte Eulerovu formuli pro tyto télesa W
F+V=F+2
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Ovérte Eulerovu formuli pro tyto télesa @

F+V =FE+2

Mgr. Markéta Trnetkovd, Ph.D. (UPOL) Reprezentace a modelovani téles



Ovéfte Eulerovu formuli pro tyto télesa @

F+V=FE+2
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Ovéfte Eulerovu formuli pro tyto télesa @

F+V =EFE+2
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Zobecné&na Eulerova formule @

F+V=E+2(C—-H)+R

R (ring) - potet vnitfnich smy&ek
C (component) - potet samostatnych komponent
H (hole) - potet otvorii prochazejicich télesem
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Hranova reprezentace @

m dratovy model télesa
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Ploskova reprezentace W

m jednoducha

m strukturovana - ok¥idlend hrana (winged edge)
dalSi

H4 V2 H1
/_ *—1 hrana

, P1) H1: l
H1 H2 s V1 | V2
P2 J P1 €= | 1> P2
P3 5 H2 ¢ — | > H5

H4 T 1 H3
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Pravidlo pravé ruky @
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Trojtihelniky a sit& trojihelniki v

m sit trojihelniki (triangle mesh)
m geometrickd &ast
m topologicka &ast
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Trojtihelniky a sit& trojihelniki v
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Trojtihelniky a sit& trojihelniki v

m triangle list
2 4 8
5
VANRVAAS
1 3 6 7

m triangle strip
2 4 6 8

1 3 5 7

m triangle fan

Mgr. Markéta Trnetkova, Ph.D. (UPOL) Reprezentace a modelovani téles



Bodova reprezentace W

EAS
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Konstruktivni geometrie @

m CSG constructive solid geometry

m CSG strom
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MnoZinové operace @

>

Y
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Konstruktivni geometrie

Vytvorte téleso

QOtoc o 90°
podley

Krychle
a=15 Valec
d=10,v=20

Otoco 90° Otot o 90°

podle x podle x
Valec Valec Valec Vilec
d=10,v=20 d=5,v=20 d=10, v=20 d=5, v=20
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Objemova reprezentace W

m Vzorky v diskrétni m¥iZce

m V nasem p¥ipadé se nehodi — p¥evod do hraniéni reprezentace
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Modelovani pomoci deformaci @

m Globalni deformace

m LokdIni deformace
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Barrovy deformace @
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Barrovy deformace @

m Deformace zeslabovani, zaspicaténi (tapering)
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Barrovy deformace W

m Deformace zkroucenim (twisting)
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Barrovy deformace @

m Deformace ohybanim

Yy y
You |1 | z6na _délka oblouku
.| ohybu . YoasYin
el o I —
;“ ek Yo -
Z- F3

—sin (0)(z — 1/k) + yo + cos (0) (Y — Ymin) 1f Y < Ymin

Y = q —sin(0)(z = 1/k) + o if Ymin < Y < Ymaz
—sin (0)(z — 1/k) 4+ yo + cos (0)(Y — Ymaz) if Ymaz < Y

cos (0)(z —1/k) + 1/k 4+ sin (0)(y — Ymin) if ¥ < Ymin

Z = cos(0)(z—1/k)+1/k if Ymin < Y < Ymax
cos (0)(z —1/k) + 1/k 4+ sin (0)(y — Ymaz) I Ymaz <Y
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Volné tvarovani téles @
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Geometrické transformace @

m Afinni transformace
t11 ti2 ti3
tor tlo2 T2
t31 t32 i3s3
tyn lao 43

_ o O O

m Rotace kolem osy z

cos(d) sin(f) 0 O

—sin(f) cos(#) 0 0O

0 0 10

0 0 0 1

m Rotace kolem osy x

1 0 0 0

0 cos(d) sin(f) O

0 —sin(f) cos(f) O

0 0 0 1
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Geometrické transformace W

m Rotace kolem osy y

cos(f) 0 —sin(f) O
0 1 0 0
sin(f) 0 cos(f) O
0 0 0 1
m Zména méFitka v ose x
d, 0 0 0
0 1 00
0 010
0 0 0 1
m Posun v ose x
1 0 0 0
0 1 00
0 010
d, 0 0 1
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Vyroba modelu @

m stdhnout jiZ existujici
m pouzit 3D skenner

m vytvofit vlastni model

m CAD, 3D modelovaci program
m parametricky CAD
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Pojmy W

m 3D poditacovy model
®m manifold

m watertight
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Format STL ﬁy

m STL - STereoLitography, Surface Tesselation Language

m textovd, nebo bindrni reprezentace

Mgr. Markéta Trnetkovd, Ph.D. (UPOL) Reprezentace a modelovani téles



Format STL textovy @

solid jmeno
facet normal n; n; ni
outer loop
vertex vl, vly vl,
vertex v2; v2, v2,
vertex v3; v3y v3,
end loop
end facet
end solid jmeno
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Pravidlo pravé ruky
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V1

/0

Vo V3
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Format STL textovy @

Example
Jak by vypadal soubor ktery by popisoval krychli o velikosti 1 jednotka? J
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Format STL binarni W

uint [80] hlavicka

uint32 pocet trojuhelniku
real32[3] normlovy vektor
real32[3] vrchol 1
real32[3] vrchol 2
real32[3] vrchol 3

uintl16 attribute byte count
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Format OBJ @

textovd, nebo bindrni reprezentace

informace o textufe a barv& - MTL (material template library)
m geometrické vrcholy
vy z [w]
m soufadnice textury
vt u v [w]
m normalové vektory
vn Xy Z
m vrcholy volnych tvart
vp u [v] [w]
m elementy stén polygoni
fviv2v3 ...
f vi/vtl v2/vt2 v3/vt3 ...
f vi/vti1/vnl v2/vt2/vn2 v3/vt3/vn3 ...
m lomené Cary
Il vi v2 v3 ...
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Format AMF, 3MF ﬁy

m AMF 2011 STL 2.0

m Microsoft 3MF

AMF

m XML format

m objekt, materidl, textura, konstalace, metadata
3MF

m XML format
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Dalsi formaty @

= VRML
m X3D
m FBX
m IGES
m STEP
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Formaty

Cca 63 000 trojuhelniki
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PLY bin 1.1M
X3DB bin 1.3M
OBJ text 2M
PLY text 2M
X3DB text 2.1M
VRML text 2.7M
STL bin 3M
STL text 11M
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Jaky vybrat format? ﬁy

m STL
= OBJ
m AFM
= 3MF
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Hotové modely @

m repositafe (repositories)
m modelova trzist& (marketplace)

m vyhleddvace (search engines)

3D Warehouse
Thingiverse
MyMiniFactory
PrusaPrinters
Cults

Pinshape

STL finder, Yeggi
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Prodej modeli @

m Cults

m Pinshape
m Threeding
m Patreon
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