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Construction of an Axonometric
Axonometric Projections Projection
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Perspective Projection
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OpenGL Orthographic Projection
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OpenGL Perspective Projection

o gluPerspective(fovy, aspect, near, far)
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Orthographic Projection
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gluPerspective(45, 1.333, 0.1, 100);
glMatrixMode(GL_MODELVIEW);

far COP

fov

X

near, "

aspect = w/h

e | .

o 2y EY (Orthographic projection)
. 5%‘& | 2= U =20 HHEF E43 40|}
= H=ef Fioatel JHO| FAst =FAH2| 7t FotLHOICE
1 0 0 O]
Orthographic projection M, o = 0100 q=Mp
100 00
410 0 0 1} -
X| X
Iv'ortho y
p= |V 2" a-
7 0
1 |1




Perspective Projection Perspective Projection
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Perspective Projection
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Oblique Projection Matrix
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Perspective Projection Matrix
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OpenGL Perspective Projection

OpenGL Perspective Projection
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Positioning the Camera Frame
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Positioning the Camera Frame

Positioning the Camera
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World frame = Camera frame Moving the camera frame
after translation by -d, d > 0

o A=<=l 3| (rotation)t O| & (translation)© 2 Z+O| 2}
IXIE XI’“E = ULt
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= T=7tHZE |IF0M H X222 O|F
= Model-view matrix C = TR

glMatrixMode(GL_MODELVIEW);
glLoadIdentity();
glTranslatef(0.0, 0.0, -d);
glRotatef(-90.0, 0.0, 1.0, 0.0);
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Z 7 (View reference point, VRP)

M (View plane normal, VPN) n = PRP - VRP
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nE HteH(normalize)
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o Rotation matrix, M1 = MT = R
o World frameOj| A ZtH| 22| @ KX| X|™:V = RT
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gluLookAt

gluLookAt

O £Eye Point: ZtH|2te| &H (EE ZIHA)
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(Ztoi[2f of O X[of| M O{Cl= eSt=X[0f Ciot ekt )

Eye point (c)x, ;V CZ)Up,-vector 0,1
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World space origin Camera space origin Look-at point (p,, p, P,)

gluLookAt

Yaw, Pitch, Roll

void gluLookAt(GLdouble ex, GLdouble ey, GLdouble ez, GLdouble ax, GLdouble ay, GLdouble az,
Ldouble ux, GLdouble uy, GLdouble uz) {
Gldouble M[16]; GLdouble u[3], v[3], n[3]; GLdouble mag;

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

v[0] = ux; V[1] = uy; v[2] = uz; // u (camera frame X)
ul0] = v{1]*n[2] - v[2]*n[1]; u[1] = -v[O0]*n[2] + v[2]*n[0]; u[2] = v[0]*n[1] - v[1]*n[O];
mag = sqrt(u[0]*u[0] + u[1]*u[l] + u[2]*u[2]);

if (mag) { u[0] /= mag; u[l] /= mag; u[2] /= mag; }

\f/[O] = Q[)l]*u[Z] — n[21*u[1]; v[1] = -n[0]*u[2] + n[2]*u[0]; v[2] = n[0]*u[1] - n[1]*u[0]; // v (camera
rame

mag = sqrt(v[0]*v[0] + v[1]*V[1] + v[2]*V[2]);

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

MIO] = u[0]; M[4] = u[1]; MI8] =u[2]; MI[12] = 0.0; // R
MI1] = v[0]; MI5] = v[1]; M[9] =v[2]; MI[13] = 0.0;

M[2] = n[0]; M[6] = n[1]; M[10] = n[2]; M[14] =

M[3] = 0.0; MI[7] =0.0; M[11] = 0.0; MI[15] = 1.0;
glMultMatrix(M);

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

o H e (Yaw) - Y& 2|H™
T (Pitch) - X5 2™
o g% (Roll) - 25 2|

S =
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Elevation and Azimuth

o Bk2(ZF (Azimuth) - X= 3|™ (-180 ~ 180)

o 2k (Elevation) — Y= 3| (-90 ~ 90)
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(Spherical Polar Coordinates System)
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