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Geometry calibration for circular trajectory

scanning in cone-beam CT
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Abstract; Based on the pinhole camera model, a geometry calibration method for circular trajectory
scanning in cone-beam CT was proposed to reduce the geometric artifact of a reconstructed image
caused by system errors. Firstly, the properties of the projected ellipses on the detector generated by
the coaxial rotating steel balls were used to deduce circular points. Then,the constraint equations of
absolute conic were established based on the polar constraint condition and the intrinsic parameters
were obtained by linearly calculation. Finally, the extrinsic parameters can be figured out with the ge-
ometry method and ellipse parameters based on the intrinsic parameters. Experimental results indicate
that the relative precision of intrinsic parameters and the extrinsic parameters are respectively 0. 193 %
and 0. 2% while using this method to calibrate the cone-beam CT system. It concludes that the pro-
posed calibration process is able to solve all distortion parameters, build geometric model and elimi-
nate the artifacts caused by the misaligned geometry on the reconstruction images. The method is char-

acterized by simpler modelling, stronger application ability, and could be used in all circular orbit

CTs.

I fm B H#3:2014-03-06 ;4817 H #1 :2014-03-21.
BSR4 Sk 3 247 M 4% 0 1 R B 61 B (No. 2011A081402003) 5 7 1T 8 A RHH; & Wi 3+ %) % B 35 H
(2011Y1-00019)



2848 b=

522 %

Key words: cone-beam CT; geometry calibration; image reconstruction; circular trajectory; circular

point

1 7]

qul

T 5 HL K 2 B8 £ R (Computed Tomo-
graphy, CT) 2 i i % ) 1A 3547 A [R) £ B (1) 55 4%
[ 5 0 ek R BB R 8 A IR AR B I U B R v
Heof CT(Cone-beam CT,CBCT) i1 T Hl & /N, 25
[F1] 73 % % e R R DR A5 AR A R O F AR A
ST — S8 54 CT A 56 19 B2 AR BF 58 R ik L
AEZR L, CBCT % kK H FDK H %k Xt
Bty E A, FDK B34 A [ 88 518, 56—,
S5t 2R VR S I s 1) 3 2 0 003 3 B
o2, HoAE BT BRI 48 5718 5 55 e e il i 5 4R
W28 B B g5 AT . SR T AE SE PR 4E H# CBCT
RGN, BT HLAMORS B IR R E Rk ,CBCT &A%
RE™ A& W 2 R 2 AR SR AR — 2 Y
JUIT RS . W0 SRAS S 8% 2E A7 42 OF , 8 1) 4R
S I AR I B . R LT =
BCRS  SK A CRD LA A 16D 2 SE B CT EHGOKS
A AT .

R 5 L AR i 53 3 L JLAAT R 1E ik mT A4 A
TR | B Ay 17 R L N (/R 1]
W LARL S AR AL R T 4R, HRE R AR
B0, DT A AIG 7 I 80 1 40 2% 0 i 3 4R 125 )
e LA B o 5 R T A 2 b i
I A AR SR A 2R G 1 LA S5

R Ge (g JU A B 0F 7 YA AT AR W BRI B
M 5m 2o 2 A R B — A f BT AR IO R E AR AR
55 B0 B R BT 5 kA8 CT R G LA
S, Hp  BAEREBEM T AR, — 2
NOO 1 181 2 Bbs =2 I ik 55 4b— 4~ J& Cho
JUA R TE 5 3251 . NOO J 3 R Z20m% 7 35 10 2%
ARFAT) A1 0 X T A PRI A5 I o 114 5% i), L B RS A oK A
LA 2550, i HL AR T P ASE ) A 7 BRL L N7 FH P e L o
— 4] SR I R 14 O R R A T B b A A o
AT ) B 2 1 B TC B AR 1Y 1 L . Cho B 5 75
BEBE T — ARG B A 1B AA 1L AR RE SR A T AT 1
KESHH it FIRIET 0 o TR ML,
S CT &R G b Tk 2 XA 404, kit
BRZERR . A &AL T i CT &

GEAY JLAT AL IE (7] A, 5 2 18 2 00 4R (EL BB L R o i
DLLL B FEIT S R, N5 3k A2 H T CT
RGAHER) Tk

A SCHR Y —FhHE R CT R34 6 7 L AT AL
EJ5 ik it 4 B CBCT & &t i AR 5 3, 45 &
PR 2o 25 R S T 4 X Ul 2 AR Y 2 Ry
T SRIFRGEHI N ISR, %51 R LA R AR
H1 ZR GE LA R 22 P i R ) Tt (R R O 3 AT —
LA

2 CBCT & %9 JUAT & X

2.1 CBCTJLASHENX

AICH LT 7 A Il 280k & X CBCT
RGN I8 N 1.2 FioR, B . D T4k
PRSI & 09 BE B 5 Cug s ) N HO B E
RIS R AR g bl R A B T S 9 4k R #
T rh ot I R R s IR 2% 1Y 3 A B 9. 0, ¢
FESCT BRI 2% 695 0 4 e, S I 2% 09 1 ) L E
ST REE S E O R s e, F e, 40 0 2 45 0 4% 19 17
MBI a B HEE T e, e 5 AL
11 02 i e £ B .

,-""/; Vo) /
g ( =.’_-,~.9;;__ 5 Y }:
/ !; — /
/ / — ] 7 /
/ v Z T /
/ - Y — 5
/ " u K:::—_—_:—_—.f—-' /\/ v
| v Xe gl
X, T

Bl 1 CBCT WU I E
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Tab.1 Geometry calibration for simulation experiment
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