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A Cone-beam CT Reconstruction Algorithm Based on Grangeat’ s Formula

ZHANG Dong-ping, ZHANG Ding-hua, ZHANG Feng-shou
( The Key Laboratory of Contemporary Design and Integrated Manufacturing , Ministry of Education ,
Northwestern Polytechnical University, Xi’ An 710072)

Abstract FDK algorithm based on single circular orbit can only be used when the cone angle is small. The images
reconstructed by Feldkamp algorithm become blurred and distorted when the cone angle increases. As a result there is a
limitation for practical application. After the relationship between the Radon transform of the object and the Radon data
acquired by the scanning of the single circular orbit is analyzed in the paper and the superposing algorithm is presented
based on Grengeat’ s formula according to the space-variant filtered backprojection (SV_FBP). The first sub-result is
calculated by applying the FDK algorithm to the projection data acquired by a single circular orbit scan. The second sub-
result is a correction received by applying SV_FBP algorithm to the missing Radon data acquired by extrapolation. The final
result is the sum of the two sub-results. The result demonstrates the algorithm is a valid method to reduce artifacts of the
images reconstructed by FDK algorithm, and the applicable cone angle range can be 3 to 4 times larger than that of the FDK
algorithm. This new superposing method will possess important theoretical and application value in the fields of big and long
object reconstruction.

Keywords single circular orbit, FDK algorithm, space-variant filtered backprojection algorithm, superposing algorithm

TLRT 3 YW R E A 7 vk B0 ST B T O ik
ARE 3 Ak PR T A A PO R AR B g 2D i oL R
Ko Horr FDK S35 R — B T B0
FEVFSEALZRMT R (CT) BoAR H BRI 5t SR 50k, O dy Feldkamp %8 AT 1984 4542

1 3]

[

BEEWA EFARFFEELTH (50375126) ; it a5 Bl 34 15 H (04153069 )

175 H #7:2006-07-18 ; B [6 A #7 :2007-03-15

FE—EEB AN KA (1980 ~ ), F. BRI Tl K2/l H otk . EZIE AT Tk CT JCH#AG I 543k CT ERF LM, B &%
i Wik . E-mail;zdp2801395@ sina. com



1650 B 4 DR 2R

B3 %

. FDK Bk S0 bR [ 2 2 B o 8 % S 4% 52
W3 4EYT R . iy ik HA B A R e AR R
MR ANE S DU (HE /N T £ 4°) W] BUTS 8K
UM EHACR . Y2 SR CT 7= &R Ak 2
XA . SR, TR TR EEA T 2k
BB LB AR B MO — T R I A T,
U6 U5 00 i A 1) F- TR AT 0 AR 58 A OE
Wi BEEHE A, BT R IR 2R T
K, Ui B FDK Sk @ AOR AN b T2
EUE R E E R ff b E @R 2, F 2 ity
7,40 G-FDK, T-FDK'?' | CC-FDK " 25 41 4k Bl 42 1
2B IE I 46 Ty i 1T 4 R A R T A, LS T
B RO

A SCHEM T — Bl T Grengeat 23 30 19 B
FAFL, LU B FDK 553k 78 h K4 AR 4 A
B A PR AR o o 2 B Ok e R A A 1 O ik 3R A
Radon 75 [0] {152 X (@R 2% ) 040 ; 2R I o % [ 52
DX a2 AT 08 U R A% T A Ok AR S B R IX B
(W V) A5 fi K FDK 5 25 51 5 B 5% X 8
AL R AT A, A AR %, i
FLCUG R K R B Mo A0 ) FDK 9k A
R A 4 T AT R A R O B, TR T
HE R R

2 Radon THEHRTEHNXER

Radon 7 4§ K 306 75 4 2 B8 b ) 402 & Radon F
1917 442 . 2 4 Radon 48 5t )& B Loy, B 5%
B2k W L4y X F Radon 55 [H] 1 — > s, 3 4
Radon ZZ4 (UL 1) /& 2 4k Radon 284 (i #ET, H
B F T A R 4 % N T Radon 78 [H] Y — AN £
Radon 72t HAKFR IR UNT -

Rftp.m) = || flx)de (1)

Horp f(x) BYIRE SN EEREGP(p, n)jEH
p n B E W, p 28 2 m AR B, n 2
T K& el i, R 2 Rodon ZE 2
Radon i 25 i &
I (oR’
f(x) = -Swzi@f(x-n,n)dn (2)
Hodr B4 KU LLR S 3 x fOFE B o0 HAR AU BRIA
KRR, Wy AR Y B A R A 38 3 AR S T R #E ok
PRI AR 45 B HE R B B s, AR e AR PR B 3

K1 4T CT 9 3 4k Radon 2% #
Fig.1 The 3D Radon Transform of Cone-beam CT
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Fig. 2 The space-variant filtered backprojection algorithm
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Fig.3 The reconstruction algorithm based on Grengeat’ s formula ( R;Radon Transform, D;Derivative filtering,
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