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Geometric calibration for half-cover scanning in
circular cone-beam CT
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Abstract: A high-precision method was investigated to realize the geometric calibration of half-cover
scanning in circular cone-beam Computed Tomography (CT). First, projected areas of steel balls were
segmented from the background by using the Otsu’s method, and the mass centers of balls were calcu-
lated. Then, the elliptic functions for mass centers were fitted by the least-square algorithm, and the
rotation angle of detector was determined by Cho's geometric calibration method for circular scanning.
Finally, the rotated mass centers were fitted as two ellipses, and the rest geometric parameters except
the tilted angle of detector were calculated by using Noo's geometric calibration method for circular
scanning. Experimental results indicate that the measuring precisions of rotation angle and skew angle
for the detector are 0. 02 "and 0. 01°, respectively, the measuring precisions of source-detector-distance
and source-object-distance are 0. 05 mm and 0. 01 mm, respectively; and the calculating precisions of
orthogonal projection coordinates of source are 0. 07 mm and 0. 15 mm. The proposed method depress
the geometric artifacts significantly, and can satisfy the demands of high-precision image reconstruction.

Key words: cone-beam CT; half-cover scanning; geometric calibration; image reconstruction

Kim EH:2013-01-22;18iT H#3:2013-03-25.
HE&WB :EK 863 i RWFIE & B 11X % B H (No. 2012AA011603)



1660 b= - E I

521 &

1 31 =

e CT [ 3l 4= 3 55 % 19 i A o~ T
2 RETE T (—) 28 5 USRI LT S 80K i 5
Jfﬂllzﬁ?ﬁi*fn“" ,(Z)FDK S ke e 4 /N T 10°

T AR R M AR R A % . MRE Tuy
Nﬁﬂ” T 26 AL B TE B B0 AR 4 R
g U INTTICI MR L AR E A S I N
RS HE TR B [B) 2900 >F: 7 25 AS T E RS  E E
S A s AE 240 AR /N 3% AT AR BT DA 4 R A
B PG o i, PR EL A E R S L

IEM%EL;E%:?H& LR Tk A N
P B BF R e ST AR A AR LT 6 &R A S
fil b ﬁt%ﬁ%%ﬁtﬁ@ﬂ%aﬁﬁwwmm&m
SIS R B o R AT . Ak
TUART 2 R firt 00 T R %o o O it A 25 28 6
WEERSY . @i Sk L Bl A o
RN 35 AR A LA 1E BB R i R DL R T L X 2
KA H A 55 R N AR R AR =
B — PR LR R K B CE S 28 VR # HE
A0 B 5 G 2 U ) e A i ) BE B 2 O BRI B
18189 2 18] 3 B 25l IR L TL AT 2 5000 i 22 %o 4
PG 1) 5 Wi 358 AR A /)N 5 B 22 T K

g 2P AR B B A2 B 3 AR AR S
WFSE T — Bl S BE LA A IE D7 v . vk
THE R I M55 o 9 Bk 4 5 Eﬁ)ﬁ@ﬂ:fm%@ﬁﬁfﬁ
P /N IR AT IR LG 5 SR U5 L R Cho™
S5 NFRE 0 T 1 R SR A R I 25 TET PN B I R A L O
W5 T A o0 422 M 9 E SR A7 LB T i 5% 5 0 5 T
B J5 0 50 T R 2R AT M0 R LA ISR Noot ! 4§
AR H B R T B B 4 I i A £ =2 A I A L
Al 24

2 KB E R IUT AKX

2.1 $BZRBEHREEN

G AR TR R G4 - B £ e
R A I A B e R R O RIS R
N0 45 PR A 4 B 5 IR N Y L N R L B B R TiE
ol OFBE O H O 1Y 5% K ae i R
045 B 5 Bl R GRS R R AL I B s 1 PR . 4R
005 O U2 B R U AR ) 1 R AR 4 B S IR
AR AN S R i 0 T T AR S R 7 1
¥ A BB — 2 RGUA A B OL I an P 2 fr
o EARIX PRI A AR R ST S5 A AR TR L H

JRAZ A AR [ A

%
i
2

1 Y6 SRR RS

Fig. 1 Half-cover scanning system with displaced
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Fig. 2 Half-cover scanning system with

displaced detector
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Fig. 3 Geometry of half-cover scanning system
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Fig.4 Calibration phantom
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Tab. 1 Calibration results of numerical simulation
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Tab. 2 Calibration results of laboratory CT
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