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Axonometric Projections Types of Axonometric Projections
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1-,2-,3-Point Perspective Computer Viewing
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Positioning the Camera Frame Positioning the Camera
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Camera Frame Camera Frame
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gluLookAt

Yaw, Pitch, Roll

void gluLookAt(GLdouble ex, GLdouble ey, GLdouble ez, GLdouble ax, GLdouble ay, GLdouble az,
double ux, GLdouble uy, GLdouble uz) {

GLdouble M[16]; GLdouble x[3], y[3], z[3]; GLdouble mag;

z[0] = ex - ax; z[1] = ey - ay; z[2] = ez - az; //n
mag = sqrt(z[0]*z[0] + z[1]*z[1] + z[2]*z[2]);
if (mag) { z[0] /= mag; z[1] /= mag; [2] /= mag; }

y[0] = ux; y[1] = uy; z[2] = uz; //u

x[0] = y[1]*2[2] - y[2]*z[1]; x[1] = -y[0]*z[2] + y[2]*z[0]; x[2] = y[0]*z[1] - y[1]*z[0];
mag = sqrt(x[0]*x[0] + x[1]*x[1] + X[ 1*x[2]);

if (mag) { x[0] /= mag; x[1] /= mag; x[2] /= mag; }

y[0] = z[1]*x[2] - z[2]*x[1]; y[1] = Z[O]* [2] + z[2]*x[0]; y[2] = z[0]*x[1] - z[1]*x[0]; // v
mag = sqrt(y[0]*y[0] + y[1]*y[1] + y[2]*y[2]);
if (mag) { y[0] /= mag; y[1] /= mag; y[2] /= mag; }

MI0] = x[0]; M[1] = x[1]; M[2] = x[2]; M[3] = 0.0; //R
MI4] = y[0]; M[5] = y[1]; M[6] = y[2]; M[7] = 0.0;

M[8] = z[0]; M[9] = z[1]; M[10] = z[2]; M[11] = 0.0;

M[12] = 0.0; M[13] = 0.0; M[14] = 0.0; M[15] = 1.0;
glMultMatrix(M);

glTranslated(-ex, -ey, -ez); // RT
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Perspective Projection

Perspective Projection
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Orthographic Projection
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OpenGL Perspective Projection
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OpenGL Perspective Projection
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gIMatrixMode(GL_PROJECTION); A
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gluPerspective(45, 1.333, 0.1, 100); ;
glMatrixMode(GL_MODELVIEW); B
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Perspective Projection

Orthographic Projection
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DirectX’s perspective projegtion is a pin-hole camera,
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Orthogonal Projection Matrix
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Perspective Projection Matrix
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OpenGL Perspective Projection
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OpenGL Perspective Projection

Camera Movement

P = NSH= 2Zmin 0 rlght+|eft
right —left right —left
2z . top + bottom 0
top —bottom  top —bottom
0 0 _ Z nax + Z nin _ 2Zmaxzmin
Zmax - Zmin Zmax - Zmin
0 0 -1 0
Z,ax = far
Z,in = Near

O The OpenGL camera is always positioned at the origin,
looking down the -Z axis.

O The camera itself never moves.

O Looking at the final image produced, moving a camera is
equivalent to moving the world in the opposite direction.

O E.g. moving everything to the right will produce the
same image as moving the camera to the left.

Camera Movement

Camera Movement

O To give the effect of moving the perspective viewpoint in
OpenGL, use a transformation at the beginning of the
frame, which affects all objects.

O For example, to move the camera 10 units from the origin
in the +Z direction, translate the world by -10 in Z

void display()

{
glMatrixMode(GL_PROJECTION);
glLoadldentity();
gluPerspective(45, 1, 0.1, 100);
glMatrixMode(GL_MODELVIEW);
glLoadldentity();

drawObjects();

O For general camera movement
m Keep track of camera position & orientation
m Apply inverse transformation to the world
O Example
float cameraX, cameraY, cameraZ, cameraHeading;
void display()

glRotatef(-cameraHeading, 0, 1, 0); :
: glTranslatef(-cameraX, -cameraY, -cameraz); :

drawObjects();




