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Fig. 1  Schematic diagram of the FDK algornthm
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Fig. 2 Relationship of rotation angle increment
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Parameters of half-scan trajectory

Fig. 3

1 I
3 L 3.3 TFDKHLMSE
s Tz ,
Parker , , T-FDK  FDK-Slant
Qz=n + 2Lz, .
s 1 2 , T-FDK
Parker , 7 , T-FDK ,
, n+ 2Lz
T T-FDK
T ’ f(x):f D;z i2p”((,),y,z)®
T, |\ D+ Z - Y
’ 0
. L A A(F)d (12)
’]:n = _2 + arcta m D - Pp((),Y,Z) s
,r D_- 7Y\ D+ Z- 7
_2 () 3.1 3.2
5 ,L . FDK
L L% D+ Z\D. ;
Parker
s T-FDK
(0,1.0) "
Z )
K3 s ¥#rER MT-FDK,

2 2 2 2
D'+ (k2). D - YP”((),Y,Z) ®
0 D D+ Z -Y

h(Y)dO (13)
P p) 4
P0r.7) = 2Lk, () P(Oy,2)| @
D+ Y+ Z
Shepp-Logan
h(Y) (10)
FDK ,
SCFDK ’ ’
: i [1, 1. 04].
1 sc -
= — 0] )
® 1 EREHESK
Tab. 1 Cone-beam scanning parameters
Nu . u /1 u.
~ 36 3.26 512 212 212< 212 1.0 200<  200< 200

~ 60 2.0 512 232
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Fig. 4 Comparison of 3D Shepp-Logan phantom with reconstruction results for intensity curve
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Fig. 5 Comparison of 3D Shepp-Logan phantom with five reconstruction results for slice images at 36 cone angle
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Modified FDK cone-beam reconstruction algorithm

based on relationship of rotation angle increment
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Dalian 116024, China;
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Abstract Due to the incomplete data set for exact cone-beam reconstruction with a circular scan
trajectory, the FDK algorithm produces artifact of the intensity drop with increasing cone angle.
First, the relationship of the rotation angle increments in the tilted plane was investigated. And then,
the value of the rotation angle is obtained in any family of the tilted planes which has the same cone
angle relative to the midplane. As a result, there are two important details ignored by the classical
FDK algorithm. One is the limited-angle projection data acquired in a family of the tilted planes. The
other is the difference of rotation angle between the midplane and the tilted plane at the same
projection angle. Therefore, based on these two aspects, a modified method is proposed for the FDK
algorithm using the relationship of the rotation angle increment. Also, the same idea is applied to the
T-FDK algorithm. Computer-simulated studies show that the proposed algorithms effectively reduce

the artifact of theintensity drop inherent to the FDK algorithm at appropriate or big cone angle.

cone-beam reconstruction; circle trajectory; short-scan reconstruction; the FDK
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