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n = (a,b,c)
x —x0 = (Z — 20,y — Y0, 2 — 20)
— <H:X_XO>

o O O O

a(x — xg) + b(y — yo) + c(z — 2zp)

ax -

ax -

- cz —axg — byg — czg

-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

x0 A X1 A X2
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L0 Yo <0
L1 Y1 <1
L2 Y2 <2
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Point oy Tnrzz Planzs

x = (x,v,2,w)

ng = (ap, bo, co, do)
ny = (ay,b1,c1,d1)
np = (ap,bo,cp,d>)

X =ng/AniAnp
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Perspective and parallel three-dimensional projections



Projzction in 3D
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Projzction in 3D
X = (5,V)%— v (@,%)

(Case II): (n,Xx) #= 0,

X = X+ 8V

0 = (i)

0 = (fi,ax + BV)

0 = a{n,x)+5(0,V)
(0, v)

a = —f



Projzction in 3D

(A, V)
* = Pz
, (8,9)_
= Pax T
_ @),
- @x
= (n,vV)X— (n,X)Vv



Persozctlyz Projzerion In S
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Parallz] Projzcrion in 3D
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' ] vz | [1 OO0 O [ x
yw' | vy |10 1 00| |y
Zuw | T [abcd] Vs 0010 2
w' 0O]|[00O01]|]|1

Uy [z

_| Yy {abcd] Y

Vs z

0 1




Vizwing Transtors

(z0; y0; 20)

(u1,u2,u3)

(v1,v2,v3)

(n1,n2,n3)

-1L1 uUo U3 ol

v1 vo vz O
ny no n3 0
O O O 1

In 3D
(u,v) = (u,n) = (v,n) =0
[uf| = [lv]| = [|nf| =1
1 00 -—{B()-
010 —yg
001 —2p
O0O0 1
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Dzotn Transform in 3D
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Rectangular
Frustum
View Volume

Clipping
Window
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Plane Plane Point
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Dzotn Transtorm in 3D

O  Near Clipping Plane
O  Far Clipping Plane

O

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?
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Dzprn Transtorm in 3D

axr + by + cz + dg O Near Clipping Plane

O Far Clipping Plane
0

ax + by T+ cz +dyq
ar + by + cz + d




