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OpenGL Light Sources
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struct lightSource {
vec4 position;
vecd diffuse;
vec4 specular;

float constantAttenuation, linearAttenuation, quadraticAttenuation;

float spotCutoff, spotExponent;
vec3 spotDirection;

OpenGL Light Source Position
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if (light0.position.w == 0.0) {// directional light
attenuation = 1.0; // no attenuation
lightDirection = normalize(vec3(light0.position));

}
else {// point or spot light (or other kind of light)

}
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OpenGL Light Source Position
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OpenGL Light Sources
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vec3 vertexTolLightSource = vec3(light0.position - worldPosition);
float distance = length(vertexToLightSource);
lightDirection = normalize(vertexToLightSource);
attenuation = 1.0 / (light0.constantAttenuation
+ light0.linearAttenuation * distance

+ light0.quadraticAttenuation * distance * distance);




GL SPOT CUTOFEFE
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if (lightO.spotCutoff <= 90.0) { // spotlight
float clampedCosine
= max(0.0, dot(lightDirection, normalize(light0.spotDirection)));
if (clampedCosine < cos(radians(light0.spotCutoff))) // outside of spotlight
cone {
attenuation = 0.0;
} else {
attenuation = attenuation * pow(clampedCosine,light0.spotExponent);
}
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struct material

{
vec4 ambient;
vecd diffuse;
vec4 specular;
float shininess;
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OpenGL Light Color OpenGL Ambient/Diffuse/Specular Light

0 OpenGLOj|Al 222 M(color)dt ZE(intensity)E 7+X| 11 O OpenGL =Y REN A= 37tX| HEjO| EIAZ S
Ao, 7| 2242 diMo|Ct, nedgt
o 2|7} E= 7_F,|X1| | A2 Hio| M (light color)dt R E | A o Ambient light (2tA&): Ct2 HE FHO|A] HEALL|Of
(material color) & 7to| gfdo = AFEICH L= 9 &S dutdo = A g

o Diffuse light (‘=HEFARZEN:

= o] M AnfLt RGB YO| K0 A HLH=XIE st £ o2 Fdsicty}
- Eel S Yo RGh Mol AHOIN HASIEAE BHC EHO| $OH S H3toz SASLH HALE.
= White light * red material = red ZHELXLO| QK| oF 2 atst JhRF QHEE O SHEfQl.
= Red Iight * white mate.rial = red o Specular ||g t (jg H|_|'A|"T|c'>|-): %Ici tc|>|-_6c_>l:—§ XI_|-6-O|.|-6-|_|:|_7|_
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= Yellow light * cyan material = green EUHS pogist ) 0|
OpenGL Ambient Light OpenGL Diffuse Light
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O BEOHO| EiskTbe AFTOI0] AfHbO| QLASH B o HIO| SUSHA BiALE= S-S 7H.
D27 ML JhE . o BRI QX9 RESIH, JhE UrHE ol HEfY
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INESE=N vec3 diffuseReflection

= attenuation * vec3(light0.diffuse) * vec3(mymaterial.diffuse)

vec3 ambientLighting * max(0.0, dot(normalDirection, lightDirection));

= vec3(scene_ambient) * vec3(mymaterial.ambient);
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OpenGL Specular Light
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specularReflection

= attenuation * vec3(lightO.specular) * vec3(mymaterial.specular)

* pow(max (0.0, dot(reflect(-lightDirection, normalDirection),
viewDirection)), mymaterial.shininess); <
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Surface Orientation
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Surface Normal
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Normal to Sphere OpenGL Normal
o Implicit function of Sphere: O OpenGLOJAl HO| HMHIE = glNormal &2 X|H
" fy2)=0 O OpenGLe| = A Ao M= 2 HHEL| fHMHEE ALEE
o Unit Sphere: o O A:
" f(p)=p-p-1=0 // Vertice Positions
(m] :I.L9| M I:I_il E-| squareVertices.push_back(glm:vec3(-1.5f, -1.5f, 0.0f));
= 1= [3ffox, dffoy, foz]T=p squareVertices.push_back(glm:vec3( 1.5f, -1.5f, 0.0f));
squareVertices.push_back(glm:vec3( 1.5f, 1.5f, 0.0f));
squareVertices.push_back(glm:vec3(-1.5f, 1.5f, 0.0f));
// Vertices Normals
squareNormals.push_back(glm::vec3(0.0f, 0.0f, 1.0f));
squareNormals.push_back(glm::vec3(0.0f, 0.0f, 1.0f));
squareNormals.push_back(glm::vec3(0.0f, 0.0f, 1.0f));
squareNormals.push_back(glm::vec3(0.0f, 0.0f, 1.0f));
OpenGL Normal OpenGL Normal
// Front face
o Shaded CubeE T 2IC}. vbo.addData(&glm:vec3(-size, -size, size), sizeof(glm:vec3));
vbo.addData(&frontNormal[0], sizeof(glm:vec3)); // vertex normal
. _ . . vbo.addData(&glm:vec3( size, -size, size), sizeof(glm:vec3));
g:m:zgzg Lr:cr;(tl\';l:rrnr?aall =_ ggllrrT'."\‘II:cc??(((())g:' (())((J)m‘f -11(:;1‘)) vbo.addData(&frontNormal[0], sizeof(glm:vec3)); // vertex normal
Im::vec3 leftNormal = Im"\./'ec3(-1'0f'0.0f' 0 df)' ! 3 2 vbo.addData(&glm:vec3( size, size, size), sizeof(glm:vec3));
glm::vec3 rightNormal =ggll;1"vec3(]: 0% 00f dOf)" vbo.addData(&frontNormal[0], sizeof(glm::vec3)); // vertex normal
glm::vec3 bottomNormal < g.I'm"vec?;(OIOf. 1 O'f OIOf" vbo.addData(&glm:vec3(-size, -size, size), sizeof(glm:vec3));
Im::vec3 tobNormal = Im"vec"3(0 of iolf O'Of')‘ 4 vbo.addData(&frontNormal[0], sizeof(glm::vec3)); // vertex normal
gim:: P = gim: I Y 4 6 vbo.addData(&glm:vec3( size, size, size), sizeof(glm:vec3));
vbo.addData(&frontNormal[0], sizeof(glm:vec3)); // vertex normal
0 1 vbo.addData(&glm:vec3(-size, size, size), sizeof(gim:vec3));
vbo.addData(&frontNormal[0], sizeof(glm::vec3)); // vertex nogmal 2
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(0,0,1) front
0,0, 1) front




