
  

Sampling  
in  tomography

Laurent Desbat
*TIMC – IMAG, UJF, Grenoble



  

Let                                     be periodic in its first variable [ )( )1
0 2,0 −∞ ×∈ nCg Rπ

( )∫ ∫
−

•+−=
π

σφ

π
φφσ

2

0
2

1

1

),()(ˆ ddsesgg
n

n

ski
k

R
( )∑ ∫

+∞

∞−

•+

−

==
1

)(ˆ),(
~
ˆ),(

2

1

n

n degsgsg ski
k

R

σσφφ σφ

π

{ } [ ) 12,0, −×∩∈= nn
W RZlWlL πThe  lattice

[ ) 12,0 −× nRπ

∑ ∫
−×

−
∞ ≤−

KRZ \

2/

1

)(ˆ)2(2
n

dgggS n
W σσπ

( ) ( )ysyfWsgS
W

n

Ly
W −= ∑

∈
),(~)(det,

2

1 ϕχϕ
π

K

If ntW ZK −+ π2 are disjoints sets  (Shannon conditions)

σ
b

'ϑ
b

must be a sub-group of                         (see Faridani 94
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If f is essentially b-band limited, the essential support 
of              is 

In tomography, we want to sample  g(φ,s)=Rf (φ,s)
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• Standard scheme
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• Interlaced sampling
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78 Cormack => interlaced sampling
81 Rattey et Lindgren => interlaced sampling and Shannon
86 Natterer => math. Approach
90,94,00 Faridani => Union of lattices + local tomography
93 Natterer : fan beam sampling conditions
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• 3D X-ray transform (parallel beam)  :
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• Essential support of the Fourier transform 
of the 3D//XRT of a b band limited function 
:
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Sampling conditions  

f(x)
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• Standard Scheme
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• Interlaced scheme
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• Hexagonal Interlaced scheme
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Apply Faridani 94 for new efficient schemes



  

3D  Fan Beam X-Ray Transform
Fan beam geometry at each plane perpendicular to e3 :

Link with the parallel 3D X-ray Transform :
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βMain result
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3D // Fan Beam 
sampling conditions  
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Standard
sampling 
schemes
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Scheme efficiency
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