— —
—

37 Viewing &2

Matist AFESsHF
aEF
http://cse.snu.ac.kr/mskim
http://3map.snu.ac.kr



A A




Up Width
vector angle
B Lok ey
g . vector Height
angle
e / AN
Position Front clipping Back clipping

plane plane



3Xr# Clioping

Back clipping

Front clipping plane
plane g______’_

“‘“-_____h___h

Discarded Rendered Clipped Discarded




Look
k

Il
-
X
Z LI

Arbitrary Perspective Frustum

Y



H"___-—~ ﬂ@ PU
, N y
Z/ﬁ/

Camera Coordinate System

(with n coming out of the paper)

Arbitrary Perspective Frustum



’-.)

Planz in Soacz

n = (a,b,c)
x —x0 = (Z — 20,y — Y0, 2 — 20)
0 = (m,x—xo)
0 = a(z — xg) + b(y — yo) C(Z_ZO)
O = ax + by + cz — axg — byg — czp
O = arx+by+cz+d




Planz oy Tnrzz Poinrs

n = (a,b,cd)
xo = (x0,¥0,20,1)
x1 = (z1,91,21,1)

axrQ

ari

xo = (z2,Y2,22,1)

aro -

-byo+czo+d-1 = 0
-byy +cz1+d-1 =0
~byo +czo+d-1 = O



Planz oy Tnrzz Poinrs

arg+byg+czo+d-1 = 0
ari +by; +cz1y +d-1 = 0
aro> +by> +czo+d-1 = 0O
(n,xg) = O
(n,x1) = O
(n,xp) = O
n = xgAx1AXp
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Wezdgz Product
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Point oy Thnrzz Planzs

x = (x,v,2,w)

ng = (ap, bo, co, do)
ny = (ay,b1,c1,d1)
np = (ap,bo,cp,d>)
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Perspective and parallel three-dimensional projections



Projzcrion In 3D
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Projzcrtion In 3D
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Projzcrion In 3D
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Pzrsozctlyz Projzerion 1 S
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Parallz] Projzcrion in 3D
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Vizwing Transtors
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3XHRONA 2] Viewing &2
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) Transtorm in 3D
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Dzotn Transtorm in 3D

axr + by +cz +dg = O  Near Clipping Plane
ar+ by +cz+4+dqy = O  Far Clipping Plane
ar+by+cz+d = 0

How can you check whether the given point
(X,y,2) Is between the two planes?

How can you formulate the relative depth
as an affine transformation?



Dzprn Transtorm in 3D

axr + by + cz + dg O Near Clipping Plane

O  Far Clipping Plane
O

ar+ by +cz 4+ dq
ar + by + cz + d
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