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CT system’ s parameter calibration based on the extraction of image contour curves
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Abstract: Errors always occur in the installation of the CT system, so it is necessary to calibrate the

parameters of the installed system. Based on the extraction of image contour curves, a mathematical

model was established to calibrate the parameters of the CT system. The distance between two adja-

cent receivers of CT system, the rotation angle and the rotation center were calibrated ; error analysis

were made for the corresponding calibration parameters
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Fig.1 The template’s geometric diagram (unit: mm)
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Fig.2 Projection image of the template
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Fig.3 Contour image
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Tab.1 Numbering table of the key columns

51| ell, ell, cir, cir,
1 1 2 3 4
2 I 2 3 4
13 1 2 2 3
16 1 3 2 4
2 1 3 2 3
24 1 4 2 3
100 1 3 1 2
102 2 4 1 3
108 2 3 1 2
110 3 4 1 2
180 3 4 1 2
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Fig.4 Separated contour curves
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Tab.2 Coordinate table of the four curves

B7IR= ell, ell, cir, cir,

1 192.0 362.5 404.5 433.0

2 189.0 364.0 401.0 431.0

3 188.0 364.0 400.5 429.0

4 185.5 365.0 398.0 426.5
178 159.0 320.0 80.5 108.5
179 158.0 322.0 82.0 110.5
180 157.0 324.5 84.0 112.5

SBARSEYE , BV AT 45 20 B4 A B2 R /NG 19 L
s 0, FIG IR L ot 0, R AR PR
PR P T AR AR AH S, 75 20 5 4 150 55 1)
B do I AR /NE U S5 B o 435 1 fek
FEES d,, =163.25 BREK A, WAL C R, &
KRS d,, A5 TR d,, B g o m g

HE B d, R AR (1)
45

d. = =0.275 7 1

* 7 163.25 i (D

PRI 5 EATT 8] BB 28 A5 58 0.275 7 mm,
33 RMERGHENRERE
3.3.1 #F KR AE

mE s, 0, F 0, FRERL /NG HC S R H
ORI X EEGY . X ST 5150
BRI 0 W (2), I AT A 5% R
KA d XN 6

d d
0 = arccos| — | = arccos| — (2)
d() dmax



Jed g, A BT ERGRE AR CT 2525

Bbr 47

E5 BEEEKRE

Fig.5 Projection of the centroid connection line
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Tab.3 Angle distribution table

s RSB/ (°) e TR/ ()
1 29.914 7 153 180.000 O
2 31.293 5 154 186.345 0
3 31.796 7 155 186.345 0
150 174.505 8 178 207.351 0
151 175.514 5 179 208.291 0
152 175.514 5 180 209.203 2
0, -6, =0 6, =0,,0, =6,
{@—9,<0 m=3m—0“@=3m—02(”
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Fig.6 Diagram of linear regression effect
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Tab.4 Table of regression parameters

SR fi{E/ (°) BIEXE/(°)
b 28.747 0 [28.463 1,29.031 0]
k 0.997 9 [0.995 2,1.000 6]

. FP R ENKFE o = 0.05
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Tab.5 The revised part of the angle table

e e/ () B TEREME/ ()
1 29.745 0 153 181.423 0
2 30.742 8 154 182.420 8
3 31.740 7 155 183.418 7
150 178.429 3 178 206.370 0
151 179.427 2 179 207.367 9
152 180.425 1 180 208.365 7
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Fig.7 Projection diagram of an ellipse

O, =1l,+r" =1l +rcos(p, —0) =

[, + Acosf + Bsinf (5)
HHr A =rcosg, ;B = rsing, ,
XIE— DT cosh, sin LR MEREL, Bom] X
K (5) M/ h ek - AT L6, #UG BR an &l
8 T/LH/\{ZIK %D—LIJ%% 60
280 1
—é— i [ [ 00 R B R A
2T — e
Qm L
_ 20t
&
240 L
230t
220 1
210
0 50 100 150 200 250

HIEN°)

B8 IEWMRE
Fig. 8 Fitting effect diagram
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Tab.6 Table of the ellipse’ s projection trajectory’s fit-

ting results

24 L]
I, 259.572 7
A 33.477 6
B -22.782 9
Y7122 (MSE) 0.049 5
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Fig.9 Diagram of parallel beam projections
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Fig.10 Diagram of the relation between the maxi-

mum of the angle error and the angle
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Tab.7 Comparison table of rotation center errors

AEHE FriE(H MxtiRE HXTIRE
X, -9.266 34 -9.228 14 0.038 2 0.41%
Y. 6.272 88 6.280 13 0.007 3 0.12%
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