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Camera Movement
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void display()

Projection = glm:perspective(45, 1, 0.1, 1000);
View = glm:mat4(1.0f); // Identity matrix

drawObjects();

Camera Movement
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float cameraX, cameraY, cameraZ, cameraHeading;
void display()
{
Projection = perspective(45, 1, 0.1, 1000);
' World = rotate(mat4(10f), -cameraHeading, vec3(0, 1,0)
* translate(mat4(1.0f), vec3(-cameraX, -cameray, -cameraZ));é
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Camera Movement

o Navigation
m Fly-through (6DOF)
® Yaw (y), pitch (x), roll (z) orientation

m Walk forward/backward (z), strafe right/left (x), fly up/down
(y) movement

= Walk-through (2DOF)
= Pan (y)
= Walk forward/backward (z)




Hidden Surface

Hidden Surface Removal
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Hidden Surface Removal

Z-buffer
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glEnable(GL_DEPTH_TEST);
= 2EH/0[H XA
glEnable(GL_CULL_FACE);

glCullFace(GL_FRONT);
glCullFace(GL_BACK);
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Z—buffer
(depth buffer)

Color buffer




Z-buffer
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Color buffer Depth buffer

Z-buffer Algorithm
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o Z-buffer algorithm2 22 TS 12 0
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Color buffer Depth buffer

OpenGL Z-buffering
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x7|818hm, 200/ H R HAEES ST

qutImtDlspIayMode(GLUT SINGLE|GLUT RGB|GLUT_DEPTH);
glEnable(GL_DEPTH_TEST);

o Of Z2|Y0tC 0| HMHE X[ 2L
glClear(GL_COLOR BUFFER BIT|GL_DEPTH_BUFFER BIT);

Depth Fighting
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Projections and Shadows Projections and Shadows
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Planar Shadow [J. Blinn, 88] Planar Shadow [J. Blinn, 88]
| |
S=|+7Iy (p—l) sx:|x+ ’ (px_lx) SZ:IZ_{—I _y (pz_lz)
Iy_py Iy_py y py
| _Ix(ly_py)+|y(px_|x) _Iz(ly_py)+|y(p2_|z)
Sx:|x+ s (px_lx) - | - |
Iy—py y ~ Py y Py
sy:o _Iypx pry :_Izpy+|ypz
| y~ Py l,—p
S, :Iz+ s (pz_lz) ' '
Iy— Py
S, Iy -0 0 p,
0 0 0 0 0fp,
s,| [0 -1, I, 0fnp,
szlpx_lxp+0pz
1 0 -1 0 1|1 sy=6 y
S; = Opx - Izpy + Iypz
w = Op,— p, +0p, +Iy




Projection Shadow Projection Shadow
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Projection Shadow Matrix Projection Shadow Matrix

// create a shadow matrix that will project the desired shadow
void ShadowMatrix(GLfloat shadowMat[16], GLfloat plane[4], GLfloat lightpos[4])

- _ _ _ {
S n-l-1Ln, IXnV Ln, L. Px GLfloat dot; // dot product of light position and ground plane normal
S —1l.n n-1-In -1l.n —1l.n p dot = plane[0] * lightpos[0] + plane[1] * lightpos[1] + plane[2] * lightpos[2]
y | Y X vy y 'z yow y + ol * | .
plane[3] * lightpos[3];
S, _Iznx _Izny n-l- Iznz _Iznw P, shadowMat[0] = dot - lightpos[0] * plane[0];
_ _ _ 1 shadowMat[1] = O.f - lightpos[0] * plane[1];
1 IWnX Iwnv IWnZ n-l |an 1 shadowMat[2] = O.f - lightpos[0] * plane[2];
=0l shadowMat[3] = 0.f - lightpos[0] * plane[3];
e é‘ uhn= [nx’ny’nz’n""] shadowMat[4] = O.f - Ilghtgos[ 11 * EIane[O]
ol — _yaldoo _ _ Ao _ shadowMat[5] = dot - lightpos[1] * plane[1];
ddl=l X2 y’ l;.1,] where I =33 o l, =0, =% dels l, =1 shadowMat[6] = O.f - lightpos[1] * plane[2];
shadowMat[7] = Of lightpos[1] * plane[3];
shadowMat[8] = - lightpos([2] * plane[0];
shadowMat[9] = - lightpos[2] * plane[1];
shadowMat[10] = dot - lightpos[2] * plane[2];
shadowMat[11] = - lightpos([2] * planel[3];
shadowMat[12] = - lightpos[3] * plane[0];
shadowMat[13] = - lightpos(3] * plane[1];
shadowMat[14] = 0.f - lightpos[3] * plane[2];
shadowMat[15] = dot - lightpos[3] * plane[3];




Shadow

Render without shadow Render with shadow

Reflection
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http://www.gamasutra.com/features/19990723/opengl_texture_objects_02.htm

Planar Reflection
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Planar Reflection
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Planar Reflection Matrix

xy®E ™ Plane(0,0,1,0)

void ReflectionMatrix(GLfloat reflectionMat[16], GLfloat plane[4]) // create a reflection matrix

reflectionMat[0
reflectionMat[1
reflectionMat[2
reflectionMat[3

- 2 * plane[0] * plane[0];
- 2 * plane[0] * plane[1];
- 2 * plane[0] * plane[2];
- 2 * plane[0] * plane[3];

reflectionMat
reflectionMat

[4] - 2 * plane[1] * plane[0];

[5]
reflectionMat[6]

[7]

- 2 * plane[1] * plane[1];
- 2 * plane[1] * plane[2];
- 2 * plane[1] * plane[3];

reflectionMat

reflectionMat[8] = - 2 * plane[2] * plane[0];
reflectionMat[9] = - 2 * plane[2] * plane[1];
reflectionMat[10] = 1 - 2 * plane[2] * plane[2];
reflectionMat[11] = - 2 * plane[2] * plane[3];
reflectionMat[12] = 0.0;
reflectionMat[13] = 0.0;
reflectionMat[14] = 0.0;
reflectionMat[15] = 1.0;




