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OpenGL Lighting

OpenGL Light Sources

0 OpenGLOl| A lighting= AF-8-3 ™ GL_LIGHTING =
27d shsfof gkt
glEnable(GL_LIGHTING);

o 3, Aol = shte] FAS B ss|of atrl.
glEnable(GL_LIGHTO);

0 OpenGLol A= H o) 870 ¢] FS XA 5 vk
GL_LIGHTO, .., GL_LIGHT?7

o A L L7
glGetIntegerv(GL_MAX_LIGHTS, GLint *num_lights);

0 OpenGLel 4] lighting H] &/ 3}
glDisable(GL_LIGHTING);

o G £4-8 gllight(.) g0l <& %4t}
0 FU-2 9] # (position) &} 4 (color) S 2t
0 F¥9] 4= (intensity) = A o] 4 5ol o3 278 AT

GLfloat position[] = {0, 1, 0, 0}; // directional light

GLfloat white_color[] ={1,1, 1, 1};

glEnable(GL_LIGHTO);

glLightfv(GL_LIGHTO, GL_POSITION, position); // light position
glLightfv(GL_LIGHTO, GL_DIFFUSE, white_color); // light color

OpenGL Light Source Position

OpenGL Light Source Position

O 3¢ infinite light (3 directional light) ©] 7 4} local
light (3 positional light)©] t}.
= Infinite light source®] B W& 22 kS 2=t}
= Local light source™ & 7te] 542 oAl 9 = dlojt},

w Flo] 919 4 A gho] 009 infinite light (directional light)©] 3L

1] local light (point light) ©] T}

o oA
// directional light comes from above
GLfloat position0[] = {0, 1, 0, 0};
glLightfv(GL_LIGHTO0, GL_POSITION, position0);
// point light comes from point (0, 1, 0)
GLfloat positionl[] = {0, 1, 0, 1};
glLightfv(GL_LIGHT1, GL_POSITION, positionl);

o F99] 21X = dA M3 (transformation) ol & &S =1},
0 Light> Al A 3}374] (world coordinates system)©]] 4]
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O Lighto B3k 24| o} gho] W gk iy o oaf 52 & qltt.
o oAl
// make a point light comes from position (5, 0, 7)
GLfloat position[] = {0, 0, 0, 1};
glPushMatrix();
glTranslatef(5, 0, 7);
glLightfv(GL_LIGHTO0, GL_POSITION, position);
glPopMatrix();
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OpenGL Multiple Lights

o A4 /35 34 (spot light source) e
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= Ao ZFE (spot light cutoff)
» 352 A (spot light exponent) & AH8-3HH K.t} B2 spot light A 71
GLfloat direction[] = {0.0, -1.0, 0.0};
glLightfv(GL_LIGHTO, GL_SPOT_DIRECTION, direction);
glLightf(GL_LIGHTO0, GL_SPOT_CUTOFF, 15.0f);

glLightf(GL_LIGHTO0, GL_SPOT_EXPONENT, 10.0f)

o 2 ¢ 7+ (attenuation): 1/(a + bd +cd?)
m Defaulta=1, b=0, c=0
glLightf(GL_LIGHTO0, GL_CONSTANT_ATTENUATION, 2.0f);
glLightf(GL_LIGHTO0, GL_LINEAR_ATTENUATION, 1.0f);
glLightf(GL_LIGHT0, GL_QUADRATIC_ATTENUATION, 0);

o OpenGLol| A+ GL_LIGHTO, GL_LIGHT1, .. &%
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GLfloat position[] = {-1, 1, 2, 0};

glEnable(GL_LIGHT1);

glLightfv(GL_LIGHT1, GL_POSITION, position);
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OpenGL Materials

Example
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o =" o] &4 3t=H, glColore A ¥ 2L A} # (material) ©|
Al /\}%EJ‘:}

o Ad 542 glMaterial 35 AH&-sho] #]7d gl

glMaterlalfv(face, property, value)
= Face: e.g. GL_FRONT, GL_BACK, GL_LFRONT_AND_BACK

= Property: e.g. GL_AMBIENT, GL_DIFFUSE, GL_SPECULAR,
GL_SHININESS, GL_EMISSION, etc

m Value: the reflection coefficients

= Nonzero GL_EMISSION makes an object appear to be giving off light of
that color

0 Teapot®] 7 & o] A

Only differences in
these teapots are
the parameters

in the modified
Phong model




OpenGL Light Color
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White light * red material = red

Red light * white material = red

Red light * blue material = black

Yellow light * cyan material = green

OpenGL Ambient/Diffuse/Specular Light
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OpenGL Ambient Light
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GLfloat gray[] = {0.1, 0.1, 0.1, 1};
GLfloat white[] ={1, 1, 1, 1};
glLightfv(GL_LIGHTO0, GL_AMBIENT, gray);
glMaterialfv(GL_FRONT, GL_AMBIENT, white);
o E3F glLightModel 35 AF&-3to] A 4] 87 35
AQe 4 A+
glLightModelfv(GL_LIGHT_MODEL_AMBIENT, gray);

OpenGL Specular Light
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GLfloat white[] ={1,1,1, 1};

glLightfv(GL_LIGHTO0, GL_SPECULAR, white);
glMaterialfv(GL_FRONT, GL_SPECULAR, white);
glMaterialf(GL_FRONT, GL_SHININESS, 50);
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Surface Orientation

Surface Normal
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Vertex Normal

Normal to Sphere

ny+nyg+n;+ny
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O Implicit function of Sphere:
= f(xy.z)=0

O Unit Sphere:
= f(p)=pp-1=0
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OpenGL Normal Advanced OpenGL Lighting

0 OpenGLol| A ™ ] ¥4 W)= glNormal 342 4| 4 0 OpenGLo| A A& 3F+= lighting? & 7] 5=
0 OpenGLS| 1 A4kl A1 %= 71 4 A o) WA ME & A1 8 = Spollghts
= Attenuation
o oAl » Emissive materials
glBegin(GL_TRIANGLES); » Two-sided lighting model
glNormal3£(0, 1, 0); m Color-material mode
glVertex3f(-1, 0, 0); m Secondary specular color
gINormal3£(0, 1, 0); = Automatic rescaling of normals
glVertex3£(1, 0, 0);
glNormal3£(0, 1, 0);
glVertex3£(0, 0, 2);

glEnd();




