I
|
|
Computacao Grafica
Aula 12: Revisao 2 Interpolacao, MipMap, Visibilidade



Interpolacao em Triangulos
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Triangulo com vertices de cores diferentes \

<Scene>
<Viewpoint position="0 0 10"/> °
<Transform rotation="01 0 0.52"> — 30
<Shape>
<IndexedFaceSet colorPerVertex="true' coordindex='01 2 -1'>
<Coordinate point="-1-101-10010'/>
<Colorcolor=210001000 1'/>
</IndexedFaceSet>
</Shape>
</Transform>
</Scene>

15
4 P, viEw(o, 1, -10)
SCREEN(30, 16.65)

P, Lp,

VIEW(-0.87, -1, -9.5) VIEW(0.87, -1, -10.5)
B8 SCREEN(26.95, 23.52) SCREEN(32.77, 23.18)
21 » 39
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Triangulo com vertices de cores diferentes \

<Scene> / Distancias do ponto(28, 22) as arestas
<Viewpoint position="0 0 10"/> ° = [y — - — (v — -
<Transform rotation="0 1 0 0.52"> 4-/- 30 L0 y) = (x=x0)(y1 = y0) = {y = y0)(x1 - x0)
<Shape> centro do pixel

<IndexedFaceSet colorPerVertex="true' coordindex='01 2 -1'>
<Coordinate point="-1-101-10010'/>
<Colorcolor=210001000 1'/>
</IndexedFaceSet>
</Shape>
</Transform> Pixel (28, 22)
</Scene>

L, = (28.5)- 32.77)(16.65 - 23.18) - (225 } 23.18)(30 - 32.77)
L, = (-4.27)(-6.53) - (-0.68)(-2.77)
L, = 27.8831 - 1.8836

L, = 25.9995

E triangulo?
Qual a cor?

L, = (28.5 - 30)(23.52 - 16.65) - (22.5 — 16.65)(26.95 - 30)
L, = (-1.5)(6.87) - (5.85)(-3.05)
L, =-10.305 + 17.8425

L, = 7.5375

15
ottt "SCREEN(30,16.65)

L, = (28.5 - 26.95)(23.18 - 23.52) - (22.5 - 23.52)(32.77 - 26.95)
L, = (1.55)(-0.34) - (-1.02)(5.82)
L, =-0.527 +5.9364

L, = 5.4094

TP, im—— P
VIEW(-0.87,-1,-9.5} - - -VIEW(0.87,-1,:-10.5).
SCREEN(26.95,23.52) - - -SCREEN(32.77,23.18)

21 > 39

Todos positivos: Dentro !!!
Insper
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Triangulo com vertices de cores diferentes ‘

<Scene> Area dos triangulos:
<Viewpoint position="0 0 10"/> 30° — —v.) + —v.) + _
<Transform rotation="0 1 0 0.52"> «—" Area = [Xo(Y1=Y2) + X1(Y2=Yo) + Xa(Yo—Y1)| / 2
<Shape>
< IndexedFaceSet colorPerVertex=true’ coordindex='0 1 2 -1'> A = 126.95(23.18-16.65)+32.77(16.65-23.52)+30(23.52-23.18) | /2
<C00rdinate point:'_l -101-1001 0'/> A= |26.95(6.53)+32.77(‘6.87)+30(0.34) |/2

A = |175.9835-225.1299+10.2|/2
A =19.4732

<Colorcolor=210001000 1'/>
</IndexedFaceSet>
</Shape>
</Transform> Pixel (28, 22)
</Scene>

E triangulo?
Qual a cor?

A, = | 28.5(23.18-16.65)+32.77(16.65-22.5)+30(22.5-23.18) | /2
A, = | 28.5(6.53)+32.77(-5.85)+30(-0.68) | /2
A, = | 186.105-191.7045-20.4|/2

15

A P
2 VIEW(0, 1, -10) —
SCREEN(30, 16.65) Ag = 12.93975
A A; = |28.5(16.65-23.52)+30(23.52-22.5)+26.95(22.5-16.65) | /2
A, = | 28.5(-6.87)+30(1.02)+26.95(5.85)| /2
A; = |-195.795+30.6+157.6575| /2
A, =3.76875
A Ro
1
b P A, = |28.5(23.52-23.18)+26.95(23.18-22.5)+32.77(22.5-23.52) | /2
Po 1 A, = |28.5(0.34)+26.95(0.68)+32.77(-1.02) | /2
VIEW(-0.87, -1, -9.5) VIEW(0.87, -1, -10.5) A, = |9.69+18.326-33.4254| /2
SCREEN(26.95, 23.52) N (EY R IR A, = 2.7047

26
21 > 39
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Triangulo com vertices de cores diferentes \

<Scene> Area dos triangulos:
<Viewpoint position="0 0 10"/> ° -
<Transform rotation="01 0 0.52"> <" 30 A =19.4732
<Shape> A, = 12.99975

<Indexed_FaceSe_t colorPerVertex="true' coordindex='01 2 -1'> A, = 3.76875
<Coordinate point="-1-101-10010'/>

<Color color="20001000 1/> A, =2.7047
</IndexedFaceSet> E triangulo?
</Shape> Qual a cor? Pesos
</Transform> Pixel (28, 22) a =12.99975 / 19.4732 ~= 0.668
</Scene>

B =3.76875 / 19. 4732 ~=0.194
Yy =2.7047 / 19.4732 ~= 0.139

ou
y=1-a-B ~=0.138

15
4 IR T O B B -PZ-V|EW'(0, 1, -10)
-+ -+ - - - -SCREEN(30,16.65)

Cor do pixel:

R =aR, + BR; + YR, = 0.668
G = aG, + BG; + yG, = 0.194
B =aB,+ B, + yB, =0.139

Pl . P

V|EW(_0.87’ -1, -9_5) A A VlEW(0.87,'1,'10.5) C — (0.668, 0.194’ 0.139) -

SCREEN(26.95, 23.52) - - -SCREEN(32.77,-23.18)
21 » 39

26 Percebeu que sé usou coordenadas 2D da tela? InSper




Cores do Triangulo com Correcao Perspectiva

<Scene>

<Viewpoint position="0 0 10"/> 30°
<Transform rotation="0 1 0 0.52"> «—

<Shape>
<|IndexedFaceSet colorPerVertex="true' coordindex='01 2 -1>

<Coordinate point="-1-101-10010'/>
<Colorcolor=210001000 1'/>
</IndexedFaceSet>
</Shape>
</Transform> Pixel (28, 22)
</Scene>

E triangulo?
Qual a cor?

15
4 IR T O B B -PZ-V|EW'(0, 1, -10)
-+ -+ - - - -SCREEN(30,16.65)

P
. VIEW(0.87, -1, -10.5).
. SCREEN(32.77,23.18)
» 39

. Py
VIEW(-0.87, -1, -9.5)
SCREEN(26.95, 23.52) -

26

21

N

Pesos
a=0.668  Z,=[-9.5]=9.5
B=0.194 Z, = |-10.5|=10.5
y=0.139 Z,=]-10.0|=10
1
Z="17 BL L
Z 7z, T V7,
7 - 1
0.6689—ﬁ5+ 0'194W1.5+ 0.139%
1

Z= 0.0703 + 0.0185 + 0.0139

=974
Insper



Cores do Triangulo com Correcao

<Scene>
<Viewpoint position="0 0 10"/> °
<Transform rotation="01 0 0.52"> — 30
<Shape>
<IndexedFaceSet colorPerVertex="true' coordindex='01 2 -1'>
<Coordinate point="-1-101-10010'/>
<Colorcolor=210001000 1'/>
</IndexedFaceSet>

E triangulo?
Qual a cor?

</Shape>

</Transform> Pixel (28, 22)
</Scene>
15

4 IR T O B B -PZ-V|EW'(0,'1,-10)I
-+ -+ - - - -SCREEN(30,16.65)

P
. VIEW(0.87, -1, -10.5).
. SCREEN(32.77,23.18)
» 39

. Py
VIEW(-0.87, -1, -9.5)
SCREEN(26.95, 23.52) -

26

21

0 1 0
Ce = 9.74 (0.668-= +0.194— +0.139-)

Perspectiva

Pesos =-9.5|=9.5

a=0.668 = I 105|= 10.5

8- 0194 =|1o.0|=1o

vy =0.139 /=974
CD 02

C=172- +ﬁ —

Zﬂ Zz

Cr = 9.74 (0.668-= +0.194— + 0.139-) = 0.685

0.180

10

= (0.685, 0.180, 0.135) -
Antes C = (0.668, 0.194, 0.139) -

Obs: esses nimero podem variar conforme sua implementagao

_ 0 0 1) _
Cs = 9.74 (0.668-= +0.194— + 0.139--) =0.135

Insper



Aplicando Texturas
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Triangulo com Texturas

<Scene>
<Viewpoint position="0 0 10"/>
<Transform rotation="0 1 0 0.52">
<Shape>
<IndexedFaceSet coordindex='01 2 -1'>
<Coordinate point="-1-101-10010'/>
<TextureCoordinate point="0.0 0.0 1.00.0 0.5 1.0'/>
</IndexedFaceSet>
<Appearance>
<ImageTexture url=' "chess.png" '/>
</Appearance>
</Shape>
</Transform>
</Scene>

P, uv(0.5,1.0)

Pixel (28, 22)

P,
Po uv(1.0, 0.0)
uv(0.0, 0.0)

Pesos

o =0.668
B=0.194
vy =0.139

UV = (0.264, 0.139)

U =OLU0+ BU1+VU2
U=0.668*%0.0+ 0.194*1.0 + 0.139*0.5
U=0.2635

V=aV,+BV;+VyV,
V =0.668*0.0 + 0.194*0.0 + 0.139*1.0
V=0.139

chess.png (32x32)

o
c
(BN 4

Insper



Triangulo com Texturas MipMap ‘

<Scene>
<Viewpoint position="0 0 10"/>
<Transform rotation="0 1 0 0.52">
<Shape>
<IndexedFaceSet coordindex="01 2 -1">
<Coordinate point="-1-101-10010'/>
<TextureCoordinate point='0.0 0.0 1.0 0.0 0.5 1.0'/>
</IndexedFaceSet>
<Appearance>
<ImageTexture url=""chess.png" '/>
</Appearance>
</Shape>
</Transform>
</Scene> A

Pixel (28, 22) E

pixely(28, 22) => UV(0.264, 0.139)

Coordenadas (u,v) Vizinhas:
pixel,4(29, 22) => UV(0.414, 0.129)
pixely; (28, 23) => UV(0.248, -0.010)

Ou U0 — Ugo

Oz X10 — Xo0

Ou g1 — Upn

ay Yo1 = Yoo

Ov  vig — Voo

Ov Vo1 — Voo

ay Yo1 = Yoo

Insper



Triangulo com Texturas MipMap

U=0.264
V=0.139

du 10 — oo

pixel,o(29, 22) => UV(0.414, 0.129)
pixely; (28, 23) => UV(0.248, -0.010)

o 0.414-0.264)

oxr  20-28 ( ) =48
du Up1 — Wpo 0.248-0.264

%= mm " 2 (M2 = 056

Pixel (28, 22)

X 32

chess.png

=32 (0.129—0.139

=32 (—0.010—0.139

(32x32)

N

) — —0.32

) =48

Insper



Tridngulo com Texturas MipMap chees-Pre 13232) ‘

U=0.264  pixel,o(29, 22) => UV(0.414, 0.129)
V=0.139  pixely(28, 23) => UV(0.248, -0.010)

W _ 48 W_ 32
dx dx
dv
du = —0.56 — = —48 D = log, L
dy dy

e[ - (3))

L = max (V(48)2 + (—032)2,y/(~0.56)7 + (-4.8)2)
L = max(4.81,4.83)

1 (16x16)

L =4.83

D=2.27
D=2




Z-Buffer
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Desenhando Dois Triangulos

<Scene>
<Viewpoint position="0 0 8">
<Transform translation="1 0 0">
<Shape>
<TriangleSet>
<Coordinate point="-2-202-2002 0/>
</TriangleSet>
<Appearance>
<Material emissiveColor='10 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="-1 0 0">
<Shape>
<TriangleSet>
<Coordinate point='-2-2-12-2-102 -1/>
</TriangleSet>
<Appearance>
<Material emissiveColor='00 1'/>
</Appearance>
</Shape>
</Transform>
</Scene>

Insper
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Desenhando SEM Z-Buffer

<Scene>
<Viewpoint position="0 0 8">
<Transform translation="1 0 0">
<Shape>
<TriangleSet>
<Coordinate point="-2-202-200 2 0/>
</TriangleSet>
<Appearance>
<Material emissiveColor='10 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="-1 0 0">
<Shape>
<TriangleSet>
<Coordinate point="-2-2-12-2-102 -1'/>
</TriangleSet>
<Appearance>
<Material emissiveColor="00 1'/>
</Appearance>
</Shape>
</Transform>
</Scene>

16

Cores

Insper



Desenhando SEM Z-Buffer

<Scene>
<Viewpoint position="0 0 8">
<Transform translation="1 0 0">
<Shape>
<TriangleSet>
<Coordinate point="-2-202-200 2 0/>
</TriangleSet>
<Appearance>
<Material emissiveColor='10 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="-1 0 0">
<Shape>
<TriangleSet>
<Coordinate point="-2-2-12-2-102 -1'/>
</TriangleSet>
<Appearance>
<Material emissiveColor="00 1'/>
</Appearance>
</Shape>
</Transform>
</Scene>

17

Cores

Isso esta Certo?

Insper




Desenhando com

<Scene>
<Viewpoint position="0 0 8">
<Transform translation="1 0 0">
<Shape>
<TriangleSet>
<Coordinate point="-2-202-2002 0/>
</TriangleSet>
<Appearance>
<Material emissiveColor='10 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="-1 0 0">
<Shape>
<TriangleSet>
<Coordinate point='-2-2-12-2-102 -1/>
</TriangleSet>
<Appearance>
<Material emissiveColor='00 1'/>
</Appearance>
</Shape>
</Transform>
</Scene>

Z-Buffer

Por praticidade estamos definindo o Z-buffer variandode 0O a 1.
Sendo o 1 para valores distantes e 0 para préximos da camera.
Vamos mostrar na tabela s6 os digitos que fazer diferenca.

18

Profundidade

\




Desenhando com Z-Buffer

<Scene>
<Viewpoint position="0 0 8">
<Transform translation="1 0 0">
<Shape>
<TriangleSet>
<Coordinate point="-2-202-2002 0/>
</TriangleSet>
<Appearance>
<Material emissiveColor='10 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="-1 0 0">
<Shape>
<TriangleSet>
<Coordinate point='-2-2-12-2-102 -1/>
</TriangleSet>
<Appearance>
<Material emissiveColor='00 1'/>
</Appearance>
</Shape>
</Transform>
</Scene>

19

near = 0.01 # plano de corte prdéximo
far = 1000 # plano de corte distante

Triangulo Vermelho:

« Z dos pixels no NDC = 0.99751998
* Normalizando = 0.99875999

* Int16 = 65454

* Int32 = 4289641493

Triangulo Azul:

» Z dos pixels no NDC = 0.99779776
* Normalizando = 0.99889888

* Int16 = 65463

* Int32 = 4290238020

Insper



Desenhando com Z-Buffer

<Scene>
<Viewpoint position="0 0 8">
<Transform translation="1 0 0">
<Shape>
<TriangleSet>
<Coordinate point="-2-202-2002 0/>
</TriangleSet>
<Appearance>
<Material emissiveColor='10 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="-1 0 0">
<Shape>
<TriangleSet>
<Coordinate point='-2-2-12-2-102 -1/>
</TriangleSet>
<Appearance>
<Material emissiveColor='00 1'/>
</Appearance>
</Shape>
</Transform>
</Scene>

20

near = 5 # plano de corte prdéximo
far = 10 # plano de corte distante

Triangulo Vermelho:

» Z dos pixels no NDC = 0.5
* Normalizando =0.75= 0.8
* Int16 =49151

« Int32 = 3221225471

Triangulo Azul:

» Zdos pixels no NDC =0.77777778
* Normalizando = 0.88888888 = 0.9
* Int16 = 58253

* Int32 = 3817748707

Insper



Desenhando com

<Scene>
<Viewpoint position="0 0 8">
<Transform translation="1 0 0">
<Shape>
<TriangleSet>
<Coordinate point="-2-202-2002 0/>
</TriangleSet>
<Appearance>
<Material emissiveColor='10 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="-1 0 0">
<Shape>
<TriangleSet>
<Coordinate point='-2-2-12-2-102 -1/>
</TriangleSet>
<Appearance>
<Material emissiveColor='00 1'/>
</Appearance>
</Shape>
</Transform>
</Scene>

Z-Buffer

Por praticidade estamos definindo o Z-buffer variandode 0O a 1.
Sendo o 1 para valores distantes e 0 para préximos da camera.

21

Profundidade (near =5, far = 10)

\



Desenhando com Z-Buffer

<Scene>
<Viewpoint position="0 0 8">
<Transform translation="1 0 0">
<Shape>
<TriangleSet>
<Coordinate point="-2-202-2002 0/>
</TriangleSet>
<Appearance>
<Material emissiveColor='10 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="-1 0 0">
<Shape>
<TriangleSet>
<Coordinate point='-2-2-12-2-102 -1/>
</TriangleSet>
<Appearance>
<Material emissiveColor='00 1'/>
</Appearance>
</Shape>
</Transform>
</Scene>

Nesses pixels o triangulo azul estava atrds do vermelho, logo

os valores ndo mudaram e o triangulo vermelho permaneceu.

22

Profundidade (near =5, far = 10)




Transparéncia
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Transparéncia

<Scene> . ‘A
<Viewpoint position="0 0 8"> Vamos deixar o trlangulo transpa rente
<T;ahnsf0rm translation="-1 0 0> como ultimo no processo para evitar ter de

< ape> on
<TriangleSet> ordenar os triangulos.

<Coordinate point="-2-2-12-2-102 -1'/>
</TriangleSet>
<Appearance>
<Material emissiveColor ='00 1'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="1 0 0">
<Shape>
<TriangleSet>
<Coordinate point="-2-202-2002 0/>
</TriangleSet>
<Appearance>
<Material emissiveColor="0 1 0/
transparency='0.4"/>
</Appearance>
</Shape>
</Transform>
</Scene>

Insper

24



Tra n Sp a ré n Cl a Cores (Vermelho, Verde, Azul)

o ) ) e
<Viewpoint position="0 0 8">
B = e [ o s e
<Shape> (0,0,0) | (0,00 | (0,00 | (0,00) | (0,00) | (0,00) | (0,00) | (0,00) | (0,00) | (0,00 | (0,00 | (0,0,0)
<TriangleSet>
e e K K
</TriangleSet> (0,0,0) | (0,00 | (0,00 | (0,00) | (0,00) | (0,00) | (0,00) | (0,0,0) | (0,00) | (0,00 | (0,0,0) | (00,0
<Appearance>
e e R e B B B
</Appearance> . i . i
</Shape>
<Transform translation="-1 0 0">

<Shape>
<TriangleSet>

<Coordinate point="-2-202-200 2 0/>
<Appearance>
<Material emissiveColor=“01 0”
transparency="04"/> (0,0,0) | (0,000 | (0,00 | (0,00) | (0,00 | (0,0,2) | (0,02) | (0,0,2) | (0,0,2) | (0,01) | (0,0,0) | (0,0,0)
</Appearance>

</Shape>

</Scene>

cor_anterior = framebuffer[x,y] * transparéncia
cor_nova = rbg * (1 - transparéncia)
framebuffer[x,y] = cor_anterior + cor_nova

Insper



Tra n Sp a ré n Cl a Cores (Vermelho, Verde, Azul)

<Scene> (0,0,0) | (0,00 | (0,00 | (0,00 | (0,00) | (0,0,0) | (0,00) | (0,00) | (0,00) | (0,0,0) | (00,0) | (0,0 0)
<Viewpoint position="0 0 8">
<Transform translation="1 0 0">
<Shape> (0,000 | (0,000 | (0,00 | (0,00 | (0,00) | (0,0,0) | (0,00) | (0,0,0) | (0,0,0) | (0,0,0) | (0,0,0) | (0,0 0)
<TriangleSet>
<Coordinate point="-2-2-12-2-102 -1'/>
</TriangleSet> (0,0,0) | (0,000 | (0,0,0) | (0,0,0) |(0,0.60)| (0,00) | (0,00) | (0,00) [ (0,00) | (0,0,0) [ (0,0,0) | (0,0,0)
<Appearance>
<Material emissiveColor ='00 1'/>
(0,0,0) | (0,000 | (0,00 | (0,0,0) |(0,0.6,0)| (0,00) | (0,00) | (0,0,2) | (0,00 | (0,00 | (0,00 | (0,0,0)
</Appearance>

</Shape>
= B - - e e En e e
<Transform translation="-1 0 0">

<Shape>
<TriangleSet>

(0,0‘610)
<Coordinate point="-2-202-200 2 0/>
</TnangleSet> 00,0) | (000) [(0069)(0060){(0,060)] (0060 00604 (001 | (001 | (000) | (000 | (0,00
<Appearance>
<Material emissiveColor=“01 0”

transparency="0.4"/> (0,000 | (0,0,0) [(0,0.6,0)] (0,0.6,0) | (0,0.6,0) |(0,0.6,0.4}(0,0.6,0.4] (0,0,1) | (0,0,1) | (0,0,1) | (0,0,0) | (0,0,0)
</Appearance>

</Shape>

</Scene>

cor_anterior = framebuffer[x,y] * transparéncia
cor_nova = rbg * (1 - transparéncia)
framebuffer[x,y] = cor_anterior + cor_nova

Insper
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