
reconstruction filter, g (r ) , with the windo w function , W (z )

g (r ) = ∫
∞

− ∞
W (z ) ⋅ | z | ⋅ exp( 2 ⋅ π ⋅ i ⋅ r ⋅ z ) dz

= 2 ⋅ ∫
∞

0
W (z ) ⋅ z ⋅ cos( 2 ⋅ π ⋅ r ⋅ z ) dz when W (z ) is the even function of z

band pass Ramachandran filter , gR(r )

W (z ) =




1
0

0 ≤ z1 ≤ | z | ≤ z2 ≤ zN

others

gR(r ) = 2 ⋅ ∫
z2

z1

z ⋅ cos( 2 ⋅ π ⋅ r ⋅ z ) dz

=




[ z2 ]z2
z1

2 ⋅ [ H ( 2 ⋅ π ⋅ r , z ) ]z2
z1

r = 0
others

band pass Shepp filter , gS(r )

W (z ) =




sin 


π
2

⋅
z

zN




/ 


π
2

⋅
z

zN




0

0 ≤ z1 ≤ | z | ≤ z2 ≤ zN

others

gS(r ) =
4 ⋅ zN

π
⋅ ∫

z2

z1

sin 


π
2

⋅
z

zN




⋅ cos( 2 ⋅ π ⋅ r ⋅ z ) dz

=
1
Π

⋅ [ I ( 2 ⋅ π ⋅ r − Π , z ) − I ( 2 ⋅ π ⋅ r + Π , z ) ]z2
z1

when r ≠ ± 1
2 ⋅

Π
π

band pass Chesler filter , gC(r )

W (z ) =




1
2 ⋅ 


1 + cos 


π ⋅

z
zN







0

0 ≤ z1 ≤ | z | ≤ z2 ≤ zN

others

gC(r ) = ∫
z2

z1




1 + cos 


π ⋅
z

zN







⋅ z ⋅ cos( 2 ⋅ π ⋅ r ⋅ z ) dz

=







[ 1
2 ⋅ z2 + H ( 2 ⋅ Π , z ) ]

z2

z1

[ 1
4 ⋅ z2 + H ( 2 ⋅ Π , z ) + 1

2 ⋅ H ( 4 ⋅ Π , z )]
z2

z1

[ 1
2 ⋅ ( H ( 2 ⋅ ( π ⋅ r − Π ) , z ) + H ( 2 ⋅ ( π ⋅ r + Π ) , z ) ) + H ( 2 ⋅ π ⋅ r , z ) ]

z2

z1

r = 0

r = ±
Π
π

others

where

zN : Nyquist frequency ( zN = 1
2 when r is the integer )

Π =
π

2 ⋅ zN
( Π = π when r is the integer )

I ( t , z ) =
cos( t ⋅ z )

t

H ( t , z ) =
I ( t , z ) + z ⋅ sin( t ⋅ z )

t


