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Abstract

Aiming at the parameter calibration and imaging problem of CT system, this paper realizes the ca-
libration of CT system parameters and the information of unknown medium through geometric
analysis and graph reconstruction algorithm, and uses the accuracy and stability of parameter ca-
libration to determine the better CT calibration template. We first analyze the relationship of the
data and find the distance between the detector units, then establish a reasonable Cartesian coor-
dinate system and use the geometric knowledge of the ellipse to calibrate the parameters of the CT
system. In order to reconstruct the unknown image, we chose the filtered back projection algo-
rithm (FBP) and the algebraic reconstruction algorithm (ART) to get information about the un-
known medium and the absorption rate of 10 points. We use the original pattern and the recon-
structed image of the calibration template to calculate the relative error of the distance between
two points and the standard error of the CT value, so as to analyze the accuracy and stability of the
calibration template. In order to improve it, based on the Caphan phantom, a new calibration tem-
plate was established. After verification, the accuracy and stability of the calibration of the new
template parameters have been improved.
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Figure 1. Symbol description
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Figure 2. Schematic diagram of receiving direction information
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Figure 3. Coordinate system
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Table 1. 20 public tangential angles
= 120 FAVIKFA

Tk P piilia e U FE
1 —51.0650
10 —41.8242 100 39.2217
19 —38.4592 109 37.6796
28 —33.5866 118 47.4204
37 —24.9076 127 56.8348
46 —16.3204 136 64.7967
55 —7.2688 145 70.5342
64 —5.1380 154 71.6144
73 12.6172 163 112.5657
82 20.7057 172 120.0007
91 29.9981

Table 2. CT system rotation angle

22.CT ARt RE

)z e b} 8 )z e HE
1 —51.0650
2 —49.7522 171 118.7321
3 —49.4255 172 120.0007
4 —48.4280 173 120.9502
5 —47.0809 174 121.8991
6 —46.0605 175 122.8484
7 —45.0229 176 123.7993
8 —43.9739 177 124.4344
9 —42.9076 178 125.7092
10 —41.8242 179 126.6701
180 127.9597
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Figure 4. CT system rotation
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Figure 5. CT image of FPB reconstruction calibration template
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Figure 6. CT image of calibration template by algebraic
reconstruction algorithm
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Figure 7. CT value curve
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Figure 8. Problem 2 reconstruction image
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Table 3. Absorption rates at 10 locations in question 2

= 3. A 10 ML B RRYEER

A& DT &S
(10, 18) 0.0116
(34.5,25) 0.5075
(43.5,33) 0.0000
(45,75.5) 0.5860
(48.5, 55.5) 0.5079
(50, 75.5) 0.7329
(56, 76.5) 0.6364
(65.5,37) 0.0026
(79.5, 18) 0.0184
(98.5,43.5) 0.0134

Wk 9 R, 2 BURE T 100100 mm FIIEJT AR E, CT ek i ir 1 B (A BB p e 4 &
P rpB i €, WROSCOR RE BRI BT R OR o 2 R R B W2 TR AR, 43 sl AW
AL 10 DLE AR 4 PR, 1200 B AR AR B0 S problem3 xls.
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Figure 9. Problem 3 reconstructed image

E 9. mE=EREG

Table 4. Absorption rates at 10 locations in problem 3
F2 4. BIF=rF 10 ML ERIRYER

(A= UL ES
(10,18) 0.0003
(34.5,25) 1.2443
(43.5,33) 3.5034
(45,75.5) 0.0351
(48.5,55.5) 0.0000
(50,75.5) 1.6485
(56,76.5) 3.0078
(65.5,37) 0.0000
(79.5,18) 3.8206
(98.5,43.5) 0.0000

4.4. B

4.4.1. ERE—HSRIRERIEE
N T AR Th S HRE R ZE, AT LA 52 AR B A B 7 A Lo RO B S Ax NS5
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P I Ax' o T 521 2 2 PR R MR A IR % o
| A~ Ay
a="——"1x100%

13 Ax =457 Ax' = 44.7802 0 o = 0.4884% o FTHXTRZE/INT 1%, SHb e FIkS BEE S
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N T HIWS s € e, FATA M ZIm B A CT (BT 1 F I BEHLEK v e
fabr, HEEWH CT ERIbR R 2 SD FoR

(57

SD=4H— 14
N1 (14)

Hef NABREHE, X B MERIOCT [, X AFTA &R CT EIT1E.
FI HIUE B SR S T ok AF P18 R X, = 0.4901,77 % SD, = 0.0065 -

4.4.3. EFEIRERIR

fE CT BB RGHIHNGIRE T, WMEAFAERTE . Horh iR % T EORIE T HUAMR 22 AR B LKA A g
B, AR R SRR R AR SRR AR 72 . 9 T S Hhn € RORE FEAIAR E M, FAIAE Catphan
PR BRI Fn ASGE, S 200 10 B B8 BAR 2 B .

B Ax=20, AY=19.9219, a=0.3906, SD,=0.0000 .
TR B AH R R 22 BUE AR AR /), PR TSR 1) 2 b e RS T e, A e MRS s (G 5).
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5.1. i

1) JEPRBEHIL(FBP): HUp R XBONf R, MM Z, BESEBIHUNRCR, EHEMEUN. 36
PRBOR M OU T RENS U 1 B RICR

2) MREEEFIR(ART): EHAEEBECAR MR EE, B EE A e AT TSR 1 5o
BRGEGD T IUANTIRE, XA L LR T B A A . [RTE T A RESAS e BEBUE HUE
KGEE. HEERELY, THRAERARERD MBI T EREAR S, &R T XA FERS SRR
HREE. RARITEER, HREERRE.
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Figure 10. New calibration template
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Table 5. Comparison of the two calibration tables
5. AMIRE RASHISTEL

Ax A SD a

JR bR E R A 45 44.7802 0.0065 0.4884%
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[1] &AL CT KR E @l B Bk e Bk s S wt 7e [9]. tHENLEE, 2014, 41(S1): 220-223.

[2] GKAA, SKEUE, BN X 4R CT MG BBUA R T HA S I R[], i R, 2012, 1(1): 1-12.
[3] E¥E, B, I X 2R CT AR K E 5k )], ML LR SR, 2005(4): 220-222, 229.
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PSR 1. P8V IR 5 (FPB)Matlab F2)7
xc =-5.7939; yc =-9.2427;
phantom = load('3.dat); %15 & £ S

phantom = [zeros(100,180); phantom; zeros(100,180)];

imagesc(phantom)

figure

img = iradon(phantom,[0:179]+30);
n = size(img,1);
[x,y]=meshgrid([-n/2:n/2]*0.2759);
imagesc(x(1,:)-10, y(:,1)-8, img)
hold on

plot(yc,xc,'ow")

axis image

Bfsk 2. RAEE S (ART) Matlab 27
cle;

clear all;

close all;

N =256;

N2 =N"2;

I=load('22.dat");

theta = linspace(0,180,181);
theta = theta(1:180);

P num =512;
P=load(22.dat");

delta=1;

[W_ind,W_dat] = SystemMatrix(theta,N,P_num,delta);

F = zeros(N2,1);

lambda = 0.25;
c=0;
irt num=35;

while(c<irt_num)
for j = 1:length(theta)
fori=1:1:P_num
u=W_ind((G-1)*P_num + i,:);
v=W_dat((j-1)*P_num + i,:);
if any(u) ==

continue;
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end
w = zeros(1,N2);
ind=u>0;
w(u(ind))=v(ind);
PP=w *F;
C = (P(i,))-PP)/sum(w."2) * w';
F=F + lambda * C;
end
end
F(F<0)=0;
c=ctl;
end
F = reshape(F,N,N)';

figure(1);

imagesc(I);xlabel('(a)f5 5 £z E14");
figure(2);

A = imadjust(F);

imshow(F);xlabel('(b)ART HLi: 5 2 1) I 14);
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