
14.3 Frequencies and

Orientation in 2DDefinitions:

ru = u−M/2
M/2

= 2u
M
−1 rv = v−N/2

N/2
= 2v

N
−1 ru,v =

√
r2u + r2v

Elliptical

window:

w(u, v) =

{

1 for 0 ≤ ru,v ≤ 1

0 otherwise

Gaussian

window:

w(u, v) = e

(
−r2

u,v

2σ2

)

, σ = 0.3 . . . 0.4

Super-Gaussian

window:

w(u, v) = e

(
−rn

u,v

κ

)

, n = 6, κ = 0.3 . . . 0.4

Cosine2

window:

w(u, v) =

{

cos
(

π
2
ru

)
· cos

(
π
2
rv

)
for 0 ≤ ru, rv ≤ 1

0 otherwise

Bartlett

window:

w(u, v) =

{

1−ru,v for 0 ≤ ru,v ≤ 1

0 otherwise

Hanning

window:

w(u, v) =

{

0.5 ·
[
cos(πru,v) + 1

]
for 0 ≤ ru,v ≤ 1

0 otherwise

Parzen

window:

w(u, v) =







1− 6r2u,v + 6r3u,v for 0 ≤ ru,v < 0.5

2 · (1− ru,v)3 for 0.5 ≤ ru,v < 1

0 otherwise

Table 14.1

2D windowing functions. The
functions w(u, v) have their max-
imum values at the image center,
w(M/2, N/2) = 1. The values ru,
rv, and ru,v used in the definitions
are specified at the top of the ta-
ble.

355


