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Fig.1 The difference of obtaining projections between reverse geometry cone beam CT and the cenventional cone beam CT.

a Conventional cone beam CT geometry b Reverse cone beam CT geometry
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Fig.5 Explanation for the Grangeat reconstruction method
3
3.1
1 1
X

1189

0
| SA |

S



1190

OXYz 7z

n
27/ n
27D/ n
4Darcsin R/D O
d
X

8

a>= d+ D —-2R*D tan 3arcsin R/D —

2R+D* - R*|D

b= d + Dcos w/n tan w/n + arcsin R/D

Dsin ©/n .
3.2
n
n
X
X
SO S’
SO
3.2.1

22
d DR a b
R=1D=5
Ratio Area X
4ab
7R’ n=23 X
4ab 19
30 d=2.0 d
=1.2 n=2~8
S
38.87% n=3 10.42%
Table 1. Parameters relation in reverse geometry
n 3 5 8 10
a 2.04 2.04 2.04 2.04
d=1.2 b 7.54 2.79 2.02 1.83
area ratio 19.58 7.25 5.25 4.75
a 2.60 2.60 2.60 2.60
d=2.0 b 9.12 4.35 2.29 2.28
area ratio 30.19 | 14.40 7.58 7.55

Fig.6 The reverse imaging geometry with multi-point-

detectors lying in two vertical arcs
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Fig.7 The nonzero regions when multi-point detectors lie in the arc AB. a The nonzero interval range of the coordinate « when
S’ lies in the arc AB b The nonzero interval range of the coordinate v when S’ lies in the arc AB
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Fig.8 The nonzero regions when multi-point detectors lie in the arc CD. a The nonzero interval range of the coordinate v when

S’ lies in the arc CD b The nonzero interval range of the coordinate « when S lies in the arc CD
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Fig. 11 The coronal slices in simulation phantom.
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Fig. 12 The reconstructed coronal slices in simulation phantom
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Fig. 13 The reconstructed coronal slices in simulation phantom

with RGCBCT. a y=-0.4 b y=0 ¢ y=0.4
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Fig. 14 The cross slices in simulation phantom. a == —0.4
b =0 ¢ 2=0.4
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Fig. 15 The reconstructed cross slices in simulation phantom
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with circle-and-arc orbit. a 2= —0.4
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Fig. 16 The reconstructed cross slices in simulation phantom with
RGCBCT. a y=—-0.4 b y=0 ¢ y=0.4
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Implementation of Grangeat Algorithm for Cone Beam Computerized
Tomography Based on Reverse Geometry
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Abstract  Compared to existing cone beam computerized tomography CT techniques the reverse-geometry-
based cone beam CT RGCBCT can provide projection data with considerably higher SNR and is convenient in
the implementation of exact reconstruction. A novel orthogonal circle-and-arc orbit for cone beam CT is
proposed. Its completeness condition and the application of the Grangeat method are discussed. A flexible
orthogonal circle-and-arcs orbit for RGCBCT together with its completeness condition is proposed. Based on the
equivalence between the reverse and traditional imaging geometries a reconstruction algorithm for RGCBCT and
computer simulation results are presented.
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