Page1 CS248 Lecture 13Copyright � Pat HanrahanViewing TransformationsViewing coordinate systemsPlanar geometric projectionsnOrthographicnPerpspectivePerspective depth

Binocular stereo n Axonometric n Oblique

CS248 Lecture 13Copyright � Pat HanrahanViewing Coordinate Systems

World

Camera

Screen

Raster

Page2 CS248 Lecture 13Copyright � Pat HanrahanPlanar Geometric Projection

Vantage PointProjection PlaneLine of Sights

CS248 Lecture 13Copyright � Pat Hanrahan

Types of Planar Geometric Projections

Planar Geometric Projections

Parallel

Perspective

1 Point

3 Point

Axonometric

Oblique

trimetric

dimetric

isometric

Cavalier

Cabinet

Page3 CS248 Lecture 13Copyright � Pat HanrahanOrthographic ProjectionsXY XZ Z YFRONT SIDETOP Px=S(0,1,1)Py=S(1,0,0)Pz=S(1,1,0)

CS248 Lecture 13Copyright �

glOrtho(float l, r, b, t, n, f);Transforms to the unit cube: objects clipped to the cubez�s preserved for hidden surface calculationsConverts RHCS to LHCS: n and f relative

2 0 0 0 2 0 0 0 2 0 0 0 1

rl rlrl tb tbtb fn fnfn

- - +-

- - +-

- - - +-

ØºŒ øßœ

Page 4

CS248 Lecture 13Copyright � Pat HanrahanPerspective Projection(x,y,z)

(x’.y’) Z

Y z=1

100001000010****ØºŒ øßœ

CS248 Lecture 13Copyright � Pat HanrahanPerspective DepthHow should z transform? Z Z Y Y

¢= +zazbwczdw

Page 5

CS248 Lecture 13Copyright � Pat HanrahanPerspective Frustum

(r,b,n) (l.b,n)(l,t,n) (r,t,n) (r*f/n,b*f/n,f)(l*f/n,b*f/n,f) (l*f/n,t*f/n,f)

(r*f/n,t*f/n,f) glFrustum(float l, r, b, t, n, f);

f f nf nfnf n nfi¥fi¥- +- = -- - = -limlim 12 2

2 0 0

0 2 0

0 0 2

0 0 1 0 nrl rlrlntb tbtbfnfn fnfn

- +-

- +-

- +- - - - ØºŒ øßœ

CS248 Lecture 13Copyright � Pat HanrahanBinocular Stereo

(l,n) (r,n)

fpn

-e e stereo(float l,r,b,t,n,f, e, fp

){ frustum(l-e*n/fp,r-e*n/fp,b,t,n,f); translate(-e,0,0);}

Page 6

CS248 Lecture 13Copyright � Pat HanrahanVanishing Points and LinesEVP

CS248 Lecture 13Copyright � Pat Hanrahan�Synthetic Camera�Move world relative to cameraPerform projection along the z-axisMove camera relative to world Find the equivalent motion of the world ...

Page 7

CS248 Lecture 13Copyright � Pat HanrahanAxonometric ProjectionClassify parallel projections by foreshortening of principal directionsn

trimetric: unequal n dimetric: two equal n isometric: three equalCS248 Lecture 13Copyright �

Pat HanrahanOblique Projection

CavalierCabinet

¢= +

¢= +xxzyyz¢=+¢=+xx zyy z1212

Beta Z Page 8

CS248 Lecture 13Copyright � Pat HanrahanPlanar Projection Matrix by cz dw bx cx dx ay ax cz dw cy dy az bz ax by dw dz aw bw cw ax by cz

++ - - -

- ++ - -

- - ++ -

- - - ++ ØºŒ øßœ

E xyzw

A abcd

PEA A EI EAT

= =• -

( , , , )

( , , , )

( , ) ( )