PERSPECTIVE PROJECTIONS

EYE AT (0 0 zprp)

VIEW PLANE AT Z = zvp
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x' = x - x u

y' = y - y u

z' = z - (z - zprp) u

OR

P' = (x y z) - u ((x - 0) (y - 0) (z - zprp))
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 x (1 – u) = x (zpvp –zvp) / (z – zprp)

x’ = -x dp / (z – zprp)

AND SIMILARLY

y’ = -y dp / (z – zprp)

AND z’ = 0

PERSPECTIVE TRANSFORMATION MATRIX


PRINCIPLE VANISHING POINTS

TRANSFORM EQUATION OF LINE P = Po + u (P, Lt u ((
TRANSFORM (1 0 0 0) (0 1 0 0) (0 0 1 0)


2 / 3 PRINCIPLE VANISHING POINT PERSPECTIVE PROJECTIONS


a, b, c ------------------- USED FOR PERSPECTIVE PROJECTION

NO. OF NON-ZERO a, b, c ---- NO. OF PVPs

GETTING THE VIEWING COORDINATES

· SPECIFY THE VIEW PLANE

SPECIFY THE VIEW RFERENCE COOD SYSTEMS (VRCS)

CHOOSE VIEW REFERENCE POINT (VRCS – ORIGIN)

CHOOSE VIEW PLANE NORMAL (Zv AXIS)

CHOOSE VIEW UP VECTOR (Yv AXIS)

(PROJECT VUV ON A PLANE NORMAL TO VIEW VECTOR)

COMPLETE COOD-SYSTEM (uvn SYSTEM)

CHOOSE VIEW PLANE POSITION ON ZV AXIS

USE LEFT / RIGHT HANDED COOD SYSTEM

IN LEFT – VIEWING DIRECTION IS +VE Z

TRANSFORMATION MATRICES

· TRANSLATION OF ORIGIN

· GIVEN uvn, GET ROTATION MATRICES

……

VIEWING VOLUMES

· DEFINE VIEW / PROJECTION WINDOW (ON VIEW PLANE)

· DEFINE FRONT / BACK PLANES

· DEFINE VIEW VOLUME

· PARALLEL PROJECTION --- RECTANGULAR VOLUME

· PERSPECTIVE ---- FRUSTUM OF A PYRAMID

· OBLIQUE -----???

· DEFAULT VIEW VOLUMES: X, Y, Z = 0 – 1 (or –1 to +1)

THE VIEWING PIPELINE

· (MODELING COORDINATES)

· MODELING TRANSFORMATIONS

· (WORLD COORDINATES)

· VIEWING TRANSFORMATION

· (VIEWING COORDINATES)

· PROJECTION TRANSFORMATION

· (PROJECTION COORDINATES)

· NORMALIZATION TRANSFORMATION

· (NORMALIZED PROJECTION COORDINATES OR NORMALIZED VIEW VOLUME)

· WORKSTATION TRANSFORMATION

· (DEVICE COORDINATES)

3D CLIPPING

· USE 6BIT CODE INSTEAD OF 4 BIT CODE

· EXTEND 2D CLIPPING TECHNIQUES TO 3D (CYRUS-BECK / LIANG BARSKY)

CYRUS-BECK









(Q – P1) . n < 0 LINE IS FROM OUTSIDE TO INSIDE; VISIBLE PORTION IS FROM u TO P1
(Q – P1) . n > 0 LINE IS FROM INSIDE TO OUTSIDE; VISIBLE PORTION IS FROM P1 TO u.

CLIP SUCCESIVELY AGAINST EACH EDGE / PLANE

(0 0 zprp)





(xp yp zvp)





(x y z)





Z = zvp plane





� EMBED Equation.3  ���
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� EMBED Equation.3  ���





P1





P2





Q





n





P





P = P1 + (P2 – P1) u


PQ = (Q – P)


PQ.n > 0 -------P INSIDE


PQ.n < 0--------P OUTSIDE


PQ.n = 0--------ON EDGE


(Q-P1).n-(P2-P1).n u = 0


u = (Q-P1)..n / (P2 – P1)..n





CUTTING EDGE
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