Local illumination equation

where

I=1Ika+ Y fae(di)Ie(kaN - Ly + ko(V - Ry)")

k=1..n
k, = ambient reflection coefficient
kg = diffuse reflection coefficient
ks = specular reflection coefficient
V = surface normal
I, = Ambient light intensity
I}, = Intensity of light source k
Ek = Direction to light source k
V = Direction of viewer
Ri. = 2N(N-Ly)— Ly
n = Phong exponent
dr = distance to light source k
fatt() = light attenuation function

All the vectors (N,Lg,V) should be normalized.

Bezier curve

where

bolt) = (1—1)°

bi(t) = 3t(1—1t)?
bao(t) = 3t3(1—t)
bs(t) = ¢

p; = Control point ¢

B spline curve

where

bo(t) = (—t3+3t2—-3t+1)/6
bi(t) = (32 —6t>+4)/6
ba(t) = (=3t°+3t°+3t+1)/6
bs(t) = t°/6

p; = Control point ¢



2D Transformations

Translation (t;,t,) Scaling (s, sy) Rotation by 6
1 0 t, sz 0 0 cosff —sinf 0
0 1 ¢, 0 sy, O sinf cosf® O
0 0 1 0 0 1 0 0 1
Window-Viewport where
. @ = Wi W))W, — W)
0 e f c = Vi—aW,
0 0 1 d = (V;f - %)/(Wt - Wb)
f = Vo—dW,
Vector operations
a = (az, Ay, az)
a-b = agby + ayby + a.b,
llal| = +/ai+af+ a2
axb = (aybs — azby, aby — azb,, azby — ayby)

T(tmtyatz) S(Sx,Sy,Sz)
1 0 0 t, s, 0 0 0 1
0 1 0 t 0 s, 0 O 0
0 0 1 ¢, 0 0 s, O 0
0 00 1 0 0 0 1 0
Ry (60) Ry(6)
cosf 0 sinf 0 cosf —sinf 0 O
0 1 0 0 sinf cosf# 0 O
—sinf 0 cosf O 0 0 1 0
0 0 0 1 0 0 0 1

Local to World Transformation

Uy Vg Ny Oy
Uy Uy Ny O
Myyn-xYzZ = | W o n O.

o 0 0 1

Viewing Transformation

= VPN/||VPN]||
= Vup x VBN/||Vup x VPN||
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Up Uy Uy

Mxyz.uvN = | o n, n T(=0z, =0y, —02)
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Linear Interpolation

Parametric equation of line from @ to b is
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This is also the formula for linear interpolation.



