
Local illumination equation

I = Iaka +
∑

k=1...n

fatt(dk)Ik(kd
~N · ~Lk + ks(~V · ~Rk)n)

where

ka = ambient reflection coefficient
kd = diffuse reflection coefficient
ks = specular reflection coefficient
~N = surface normal
Ia = Ambient light intensity
Ik = Intensity of light source k
~Lk = Direction to light source k
~V = Direction of viewer

~Rk = 2 ~N( ~N · ~Lk)− ~Lk

n = Phong exponent
dk = distance to light source k

fatt() = light attenuation function

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

Bezier curve

B(t) =
∑

i=0...3

bi(t)pi

where

b0(t) = (1− t)3

b1(t) = 3t(1− t)2

b2(t) = 3t2(1− t)
b3(t) = t3

pi = Control point i

B spline curve

Bj(t) =
∑

i=0...3

bi(t)pi+j

where

b0(t) = (−t3 + 3t2 − 3t + 1)/6
b1(t) = (3t3 − 6t2 + 4)/6
b2(t) = (−3t3 + 3t2 + 3t + 1)/6
b3(t) = t3/6

pi = Control point i
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2D Transformations

Translation (tx, ty) Scaling (sx, sy) Rotation by θ 1 0 tx
0 1 ty
0 0 1

  sx 0 0
0 sy 0
0 0 1

  cos θ − sin θ 0
sin θ cos θ 0

0 0 1


Window-Viewport where a 0 c

0 e f
0 0 1

 a = (Vr − Vl)/(Wr −Wl)
c = Vl − aWl

d = (Vt − Vb)/(Wt −Wb)
f = Vb − dWb

Vector operations

â = (ax, ay, az)

â · b̂ = axbx + ayby + azbz

||â|| =
√

a2
x + a2

y + a2
z

â× b̂ = (aybz − azby, azbx − axbz, axby − aybx)

3D Transformations

T (tx, ty, tz) S(sx, sy, sz) RX(θ)
1 0 0 tx
0 1 0 ty
0 0 1 tz
0 0 0 1




sx 0 0 0
0 sy 0 0
0 0 sz 0
0 0 0 1




1 0 0 0
0 cos θ − sin θ 0
0 sin θ cos θ 0
0 0 0 1


RY (θ) RZ(θ) perspective

cos θ 0 sin θ 0
0 1 0 0

− sin θ 0 cos θ 0
0 0 0 1




cos θ − sin θ 0 0
sin θ cos θ 0 0

0 0 1 0
0 0 0 1




1 0 0 0
0 1 0 0
0 0 1 0
0 0 1/d 1


Local to World Transformation

MUVN→XYZ =


ux vx nx Ox

uy vy ny Oy

uz vz nz Oz

0 0 0 1


Viewing Transformation

~n = ~VPN /|| ~VPN ||
~u = ~Vup × ~VPN /|| ~Vup × ~VPN ||
~v = ~n× ~u
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MXYZ→UVN =


ux uy uz 0
vx vy vz 0
nx ny nz 0
0 0 0 1

T (−ox,−oy,−oz)

Linear Interpolation

Parametric equation of line from ~a to ~b is

L(t) = ~a + (~b− ~a)t, 0 ≤ t ≤ 1

This is also the formula for linear interpolation.
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