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Revisao

« Iluminacao
« Interpolacao
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Iluminagao/Reflexao Ambiente ‘

A iluminacao ambiente (AmbientLight) resulta da dispersao e
reflexao da luz originalmente emitida diretamente por fontes de
luz. A quantidade de luz ambiente esta associada as luzes

individuais na cena. Esta € uma aproximacao grosseira de como
a reflexao ambiental realmente ocorre na natureza.

fonte: https://flylib.com/books/en/2.451.1.18/1/ e https://learnopengl.com/Lighting/Basic-Lighting Insper



Reflexao Difusa \‘

A reflexao difusa (Diffuse) espalha a luz de forma uniforme,
assim nao depende do ponto de vista, porém depende da sua
relacao com a normal da superficie.




Reflexao Especular \‘

A reflexao especular (Specular) possui uma reflexividade
dependendo da origem da fonte de luz e do ponto de vista.

Nessa reflexao € possivel ver pontos mais iluminados.
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Resultado Final

Igb = Omissive rgp ¥ SUM( I gp X (ambient; + diffuse; + specular;))

Ambient Diffuse Specular Combined
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Equacao de Cores (padrao X3D simplificado)

Irgb = OErgb + SUM( I gp X (ambient; + diffuse; + specular))
ambient; = [j3 x Opgp x Oy

diffusej = I; x Oprgp x (N - L)

specularj = Ij x Ogrgp X ( N - (L + V) / |L + v[))shininess x 128

I Lrgb = light color I; = light intensity I = light ambientintensity
Ogrgb = material emissiveColor Oprgb = material diffuse colour Osgb = Material specularColor

O, = material ambientintensity
L = direction of light source
N = normalized normal vector at this point on geometry

VvV = normalized vector from point on geometry to viewer's position



https://www.web3d.org/documents/specifications/19775-1/V3.3/Part01/components/lighting.html

ExemplO X3D Qual a cor do pixel?

<Viewpoint position="0 0 10"/>
<NavigationInfo headlight='false'/>

<DirectionalLight direction="0 -0.8 -0.6" color="1 1 1" intensity="1" ambientIntensity="0"/>

<Transform>
<Shape>
<Box/>
<Appearance>
<Material specularColor='1.0 1.0 1.0' diffuseColor='1.0 1.0 0.0' shininess='0.2"'
ambientIntensity="0.2" emissiveColor="0 0 0"/>
</Appearance>
</Shape>
</Transform>

ILrgb = (1.0, 1.0, 1.0) Ii =1.0 Iia = 0.0
OErgb = (0.0, 0.0, 0.0)  Oppgp = (1.0, 1.0, 0.0)  Ogrgp = (1.0, 1.0, 1.0) Oz = 0.2

L = (0.0, 0.8, 0.6) L
(0,-0.8,-0.6) (0,0.8,0.6)
N = (0.0, 0.0, 1.0)

v = (0.0, 0.0, 1.0)* [Supondo no meio da tela]

*(essa é uma aproximagao, mas podem usar no projeto se desejarem)
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Exemplo X3D

<Viewpoint position="0 0 10"/>
<NavigationInfo headlight='false'/>

<DirectionalLight direction="0 -0.8 -0.6" color="1 1 1" intensity="1" ambientIntensity="0"/>

<Transform>
<Shape>
<Box/>
<Appearance>

<Material specularColor='1.0 1.0 1.0' diffuseColor='1.0 1.0 0.0' shininess='0.2"'

ambientIntensity="0.2" emissiveColor="0 0 0"/>
</Appearance>
</Shape>
</Transform>

Iprg = (1.0,1.0,1.0)  Ij=1.0 Ij; = 0.0
OErgb = (0.0, 0.0, 0.0)  Opygp = (1.0, 1.0, 0.0)

L = (0.0, 0.8, 0.6)
N = (0.0, 0.0, 1.0)

v = (0.0, 0.0, 1.0)* [Supondo no meio da tela]

*(essa é uma aproximagao, mas podem usar no projeto se desejarem)

Qual a cor do pixel?

Ogrgb = (1.0, 1.0, 1.0) 04 = 0.2

N:-L=06
(L+v)/|L+v|=(0.0,0.8,1.6)/1.79
(L+v)/|L+ v| = (0.0, 0.45, 0.90)

N-(L+v)/IL+v])=0.9
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Exemplo X3D

<Viewpoint position="0 0 10"/>
<NavigationInfo headlight='false'/>

<DirectionalLight direction="0 -0.8 -0.6" color="1 1 1" intensity="1" ambientIntensity="0"/>

<Transform>
<Shape>
<Box/>
<Appearance>
<Material specularColor='1.0 1.0 1.0' diffuseColor='1.0 1.0 0.0' shininess='0.2"'
ambientIntensity="0.2" emissiveColor="0 0 0"/>
</Appearance>
</Shape>
</Transform>

ambientj = Ij; x Opyqp X O = 0.0 x (1.0, 1.0, 0.0) x 0.2 = (0.0, 0.0, 0.0)
diffusej = Ij x Oprqp x (N - L) = 1.0 x (1.0, 1.0, 0.0) x 0.6 = (0.6, 0.6, 0.0)

speculari = II X OSrgb x ( N - ((L +v)/ ||_ + V|))shininess x 128

1.0 x (1.0, 1.0, 1.0) x 0.9256 = (0.07, 0.07, 0.07)
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Exemplo X3D

<Viewpoint position="0 0 10"/>
<NavigationInfo headlight='false'/>

<DirectionalLight direction="0 -0.8 -0.6" color="1 1 1" intensity="1" ambientIntensity="0"/>

<Transform>
<Shape>
<Box/>
<Appearance>
<Material specularColor='1.0 1.0 1.0' diffuseColor='1.0 1.0 0.0' shininess='0.2"'
ambientIntensity="0.2" emissiveColor="0 0 0"/>
</Appearance>
</Shape>
</Transform>

Irgb = OErgb + SUM( I gp X (ambient; + diffusej + specular))

Igb = (0.0, 0.0, 0.0) + SUM( (1.0, 1.0, 1.0) x ( (0.0, 0.0, 0.0) + (0.6, 0.6, 0.0) + (0.07, 0.07, 0.07) ) )
Igb = (0.0, 0.0, 0.0) + SUM( (1.0, 1.0, 1.0) x (0.67, 0.67, 0.07) )

Irgb = (0.0, 0.0, 0.0) + (0.67, 0.67, 0.07)

Igb = (0.67,0.67, 0.07)

Insper
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Transformacoes nas Normais \‘

Podemos usar a mesma transformacao da geometria sobre
suas normais?

Rotacéo Escala

s K &

Solucao: A transposta da inversa da matriz de transformacao

\4
v
v

Mais detalhes: https://www
12


https://www.scratchapixel.com/lessons/mathematics-physics-for-computer-graphics/geometry/transforming-normals.html

Hermite spline interpolation (X3D simplificado)

(t < fraction < t,;), where t; is the key at (i), and t,; is the key at (i+1)

s=(t-t)/ (tiz1-t)
The keyValue at key (i) is denoted as v; and the keyValue at key (i+1) is denoted as v;, ;.

v. =STHC
53 2 -2 1 1 Vi
2 -3 3 -2 -1 v,
S5= S H= C= i+1
s 0 1 0 T
1 1 0 0 ) )

If the velocity vector is not specified, it is calculated as follows:

Ti = (Vi+1 - V1) / 2 «<——— Tangentes de Hermite / Interpolacdo Catmull-Rom

If the interpolator is not closed, and the first and last velocity vectors are not specified by the author:

— — — 1 —
T% =Tl =T =Tl =0
13 https://ww.web3d.org/documents/specifications/19775-1/V3.3/Part01/components/interp.html
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Exe m p IO X 3 D Qual a posicdo no meio da interpolacdo (t=0.5)?

<TimeSensor DEF='relogio' cyclelnterval='8' loop='true'/>

<SplinePositionInterpolator DEF="move" closed="false"
key=" 0.00 0.2 0.4 0.6 0.8 1.00"
keyvalue="-5 -1 0 -310 -1-10 110 3-10 510"/>

<Transform DEF='esfera'>
<Shape>
<Sphere/>
<Appearance>
<Material diffuseColor='0.0 1.0 1.0'/>
</Appearance>
</Shape>
</Transform>

<ROUTE fromNode='relogio' fromField='fraction_changed' toNode='move' toField='set_fraction'/>
<ROUTE fromNode='move' fromField='value changed' toNode='esfera' toField='translation'/>

s=(t-t)/(ty1-t)=(t-t)/(-%)=(0.5-04)/(06-04)=0.1/0.2=0.5

T = (Vi1 -Vi)/ 2:

T2=(V3'V1)/2 ((11 110)_(_31 110))/2=(41010)/2=(21010)

T3=(v4-v2)/2=((3I-1IO)_(-1I-1IO))/2=(4IOIO)/2=(2IOIO)
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Exemplo X3D

<TimeSensor DEF='relogio' cyclelnterval='8' loop='true'/>

<SplinePositionInterpolator DEF="move" closed="false"
key=" 0.00 0.2 0.4 0.6 0.8 1.00"
keyvalue="-5 -1 0 -310 -1-10 110 3-10 510"/>

<Transform DEF='esfera'>
<Shape>
<Sphere/>
<Appearance>
<Material diffuseColor='0.0 1.0 1.0'/>
</Appearance>
</Shape>
</Transform>

<ROUTE fromNode='relogio' fromField='fraction_changed' toNode='move'
<ROUTE fromNode='move' fromField='value changed' toNode='esfera' toField='translation'/>

[0.12577 (2 -2 1 17 1 -1
0.25 -3 3 -2 -1 1
= Ef — (? =
S 0.5 0 0 1 0 2 0
1 1 0 0 0, I 0

Qual a posi¢cdo no meio (t=0.5)?

toField='set fraction'/>
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Exe m p IO X 3 D Qual a posi¢cdo no meio (t=0.5)?

<TimeSensor DEF='relogio' cyclelnterval='8' loop='true'/>

<SplinePositionInterpolator DEF="move" closed="false"
key=" 0.00 0.2 0.4 0.6 0.8 1.00"
keyvalue="-5 -1 0 -310 -1-10 110 3-10 510"/>

<Transform DEF='esfera'>
<Shape>
<Sphere/>
<Appearance>
<Material diffuseColor='0.0 1.0 1.0'/>
</Appearance>
</Shape>
</Transform>

<ROUTE fromNode='relogio' fromField='fraction_changed' toNode='move' toField='set_fraction'/>
<ROUTE fromNode='move' fromField='value changed' toNode='esfera' toField='translation'/>

2 -2 1 17 [-1 =1 0]
_ -3 3 -2 -1 I 1 0

V,=1[0.125 0.25 0.5 1] o 0 1 0 > o0 ol T 0 0 0
1 0 0 o0J L2 0 0]
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