AR I 2 2 4 (A SRR i)

$40% Hio M
2019 4 12 A

( Natural Science Edition)

Journal of Capital Normal University No. 6

Dec. ,2019

ET CT HARRK

OB BREEE

HEERBMR

EEZ

wEhE X M

(R T KBRS B, RidE 300387)

FE CT B Ay —Fh AR e fuh R I B2 A, BETE 3 IO o PN 3B A5 8 B0 ) I 45 PG 5 e M 7 I A DN b Jo ) 4%
GURAT THZ N A S —Fh CT R A AR I W W AT 1 LA 20 B, Sl itE 1 T b i OB RS e Sy 1 3
AARAD R T AR RS BE AN AR E VE . B TR MR R b X AR AT T ko AT

KR . CT; B 5005 ; Radon 840 ; — 4k B - 5 28
FE 4 FE:TJ399;0343. 3

0 35

THRPLZE SRRt & CT BRI —
Foft A 2 S CAGE I B2 R, BE 8 7 N 52 0 B i B9 DL
T ARIBCH: A AR 25 4 4 4V AR OG5 B TR BRI R
b BT R U A )z L AR, CT RGETE LAY
PR AR AT AR DR 22, X B IR 22 4 R W R R
T T 52 W 00 73 45

AR SCAR Bl 00 45 44 1) AR ity (A ) ) 22 25 i Y
CT R IAT S bR & , BEA 2 = AR 45 R 1O Ry
JERARE M. 1 O —Fh IR 4 CT R, K AT
Uit n FOFAT 5 £ 3 BT R I A SF T A S 0
S T2 R R T RT3 O 20 R T DL R
Fl. CT A s TR st 2 3 o 0 g R 4 B B0 15 8,
TE CT ZGERY e % rbo 4R DU % 18] B A b 5 48 4 K
s i fR B2, T R A T A% R IR A BT g
JiT A 2H 2R E5 4.

1 SHERE

1.1 FEBAEX

BV I TS u i i diokis & i &g adl}
T, O R R S A T A ] A R G X T Y
J5T 35 ) HLOGAR A T i) JEE B Y BRI o Ol A S o

i

Wk H 391 :2018-10-22

w RHETT [ AR Bl 2% 3 4 T 1 3k 4 W Bh (18JCYBJC18900) 5 K HE
73 R R = R R R E < 480k P E g
AT S HE B ST H (2017BKJGLX260) 5 K Tk K2
e et I 9 iU < 2 5% ST T |

4 38 {5 VE# :liuming@ tjpu. edu. cn

SRR
B 1 CTHEHL T AR R

50

)

45

B2 BEBUR B (AL mm)

BE SRR L, UL 3, BARSE R TR .
Al = - pl, AL (1)
B 1, RSP ER 2R A T E (R R BE 1, R R
FE 1 WA BT A JER e SR A ST AR ) R A 5
KN HLHE T A o2 i 25 Fn 5 26 fig /8 H 3% 9 Lambert-
Beer A X FAEH S E & B, WlH w i 54
1



T RIS IR 27 2 4 (AR 2 i)

2019 4F

I I HAI Al

Al

B3 Ghgkum s s BE

B AT A0S S BE AV I, 1A, X T 4 A
n A~ [ S5 L (1) ALAT .
I(l) = ]Oe*AIMZU)e—AIMII)

G P

fo],u(l)dl - ln(—[([l)). (3)

0

WAL CT BR T AR R TR 2 8 B HE B KIR
m@lgyzﬁ%uumumﬁﬁﬁﬁazﬁﬁ

0

BRI BT E 2], R T A A B E A T R
M5 A2, BB Rt 1, FF A K A2 1%k
WA ) S ke A 631 Al o D 2 A A B 0 OB AR
FMERA A 2a. d 0 T4 SRR A BRI R T
HOLRE TR R N

o k) (2)

it

I

VTS (4)
Xof FiT A W A o 0 AT A0 I Ak B 6 Ry S 4R TE A
ARG, DAAE T4 A J5 28 1 2 7 F S BOK iR
THAE CT RGUHER 0 W & 0 25 e (8] B
R AR AR A 114 LA 458 AIF 356 BT 5 46 AT fig 48 5 1 = A
FEOR DT 1], OF s L =AW F n 45 5 2oy ik
R

XETk &St

N

y

&4 Jrim—

HT 97 1) — T 1) R R e R Wi g i i B

A
+
L)
.
i O
i

o

K5 Jiim—

160

120

80 |

289 F

N A T s >~ w0 —
<+ o < O = cn o0 o X
- = o < <

7 T 1 — b 45 S5 2k 1y Wi i

80

60

20

0

289

Qv 0 = ~ N 0 —
<+ & < O = ‘M K @ X
— = A e« on < <

PR 8 T fil — Ak 4% S 2k 1y W i

A 30l R R L, SE S A i R W A ) A O
Sy HS, , BIVRT A 5 3 P A e S A B A0 B T 1) =



i OBEAE LT CT HORM R A SRS

%56 1

80
60
40
20
O L 111 B
— QN > v o —= O > v oo —
+ o0 ¥ O T R 0 o 0 ®
-~ = & a4 ¢ & <+ <

B9 Jr i = db 45 5 W i

WA i £ R 1 T A D AR 2 T Rl — AT (S, 0)
W AT K58 S, MBS T 4R i S 2R T
W ARG 22 A XEJEE | — JBCUE # H  R GE 0 LA AR
e hly AR — R R (2 05 n/2 K54 I
R ek .
1.2 RNF[ATEEMEZPONHEE
AN AR AR AR AR 10, TSR A A A
PRUN 2% 18] 04 B 8. 24 55 42 0 1) O 5 ) — I i B
AF 6304 ot R H RS 30 5 40 190 AR A2 ) A 2L AR o
1 —LEAH SR W T AR

I, = 2x,, (5)
2 g
Lalon (6)
y/mm 1]
20

Y 1oL : D(x,,7,)
1

Y R

-30 -20 -10 O 10 20 30

-10 |+

20

P10 F T SR A 1 D00 g5 i) B 3% TR L £ A R R

WU XoF 7 65 0 AN AR I B AN 0+ 1 AR IR 2 ]
N
d, =1y, —vy 1. (7)
MR 5 ) Ay T U 3 S AR (R 0 S A
AR 5 /0N B AR B | 550 [ R 52 i T 4 A 2k,
TR 1 3R 56 R, 2 B e 4 i AT RE B iR 25, H
MATLAB 3K f# e nl SR i [R18E | I FH B A ff 09 7341
FORTEMASAEE R d = d. = 0.271 3(mm).
S LR T AC R0 22 T £ R SRS DA 4% Ife

10 R R N A Y G S T A AR AR AR TR iR
IR e Fe s

3 3o Ay B SCHER T, 25 n PRI AR B AR m R
2% 22 1) B B B OA

D= Y. (8)

y/mm

100

75

50

25

0 25 50 75
LT TR AR B v 19 S T LA 2 B R

100 x/mm

FE L AE T 10— 45 223 SRS 4R7E IF T 4G 4
R O R B A K Bl 55 256. 5 SR SRR £k
SIEIEESSR

D, = Z d,. (9)

AT, O 1 — FHOSE 256. 5 A SR TE
A 5 01 T 0 A A 2R B S
x = 40.910 3. (10)
W10 4 70— F 45 235 4Bk 7 T )y AT 4t
o A R 1A B, 154 256, 5 A SE R 4%
F 1 B

256.5-1

D, = Y d. (11)

WA A RIS 7 — N RS 256.5 ST S AE

A8 D3 1) ST THT B A AR AR R R L
y = 55.833 6. (12)

25 FORAF CT RGWERe h O A IR FE &
37 B H (40. 910 3,55.833 6).

R ) = 5% 07 9 45 B RN B, & B =R
B2 256. 5 SR B4 20t 45(40.914 6,55.8357) , 5
bscroR A R e A B AR R 225 5 AR A )
1 45 H A S 8000 2 B A EL T DL Z 6 | 5 e A AR T

TE FIRZE R Al b SR 1% CT RSl
X BT 26 B 180 A Jr ) iy Mk BE K KR AR, 2E S
256.5 RGN W R IR INE .
i=1,2, (13)

3

¥ — ¥, = tanf(x, — x,),



AR T 2 2 4 (A SRR R 2019 4F
yimm Radon 7%t 1] 15 2| 386 AR 4 Ay .
201 Sf(x,y)
- 1 T y . 1 (350)
0 - 21T2f0 f—x S(x.y) rcos(o —0) —s s sdsdf
! ! i N (19)
& 30 20 -10 0 10 20830 , I L
&\\\\\;ﬁ c B B SO e, ) 05 R FLE
! FIE R R
20

12 HEZ 7 1 R i LA SC R

xZ yZ
7‘1‘*2:1

S+ . i=1,2, (14)
Po=(x —-x)" +(y, —5)" (15)
b 1o s W IRDE A B SRR K. (R B T
SR RO HLJCYE B 2 BRI B R 43 X Bk
i (s, Fie DAL T B T B Y R R (ELR 5
BT T 52 /N B B R B B0 DX K, 28 = PR AR AR A 1B
1B B0 £ A bR AR i fifi 2% 1.
P& IE 5 W B a7 A LR BRI AT 45 3] 180
A 6 BB, Hoh B4 29. 604 9 A
JEMARE R 1( £5%).

2 BREEERAENEILISXIOSH

2.1 KURBREEZKRE

2% T Radon 22 # 1Y I B, 75 H LA Y BEfiff |
PEAT OO 25 G A BT R S 2 D7 1) 3 25 AT O
e S T T A R S 4% R A,

R* Jh— T4 Vi, BEeR A f(x, y) AT b
SE SRR P8 BE PR R (IR L T IR R) . AR L
VT8 P B — 4k B2k, Radon 540 551 R WIS % B
PRACHY L &R

RfCx,y) = o)l (16)

Al PLR 7R T
p(s,0) = Rf(x,y)

+o et

= Jix Jix f(x,y)6(xcosf + ysinf — s)dxdy. (17)

Hrbp(s, 0)H f(x, y) B RE, s HIEREH
2L WEEES 6 kP se pR B, Horh s W
s = xcosf + ysiné. (18)
A R AR CT AR B B AR 3 . B
P p(s, 0), 715 50 R 00 % R ek 8L/ (x,
y) B Lk Radon W8 sl 2 CT MUK A9 £, i A b
4

S T Xk Fh R, 6 JL A A LAl B R AT ek
T g A A BT Y B R A Lk TR e B
STV LM AR, T DU HES R noxon
18 % 09 RIS, SR e ot 7 7 B AT A5 20 0 i 6 A — 4 4y
i, B X, AAE (f, k) 0 e DX 38R P B 7 K JBE A I 1) T
e, P, Ry 2 S 458 A i X B R A 1 X
U AT g o, R R,
. {1, Wi 2B ER Gk,
! 0, H&k i R&GE k).
B3 X, WU RE R
P, =rX,d,. (21)
TR Y R R

(20)

P, = ipijk. (22)
RN A P =XRD, ] .
P = [Plvpz""])u]r- (23)

W VAL 23R 6 A O 2 S 6 2 5 2 ek S DX 3 1) ) W
P AR 2 i X B R AR B R A O XS
[5) 58 4 A ] e T — 20 i Y 0 WSO R, R MAT-
LAB i F2 , 15 2 R A B A 1E 7 e L 8 b i 6
AL AR An &l 13

P13 2k T el R A Y A AR

2.2 ZHIRKERREEBMESL R KE

2% YR L E Ak R B T M L
LA TR 0 B AR | A I s ]
A7 150 12 S5 B, T LA X 3k 5 o 4 e L
FOE AL AT Tk T A R U R BRA



i OBEAE LT CT HORM R A SRS

%56 1

B R L R B SR R TR
— 2SR 10 S S ORI R
VAL e VORI (U NSRS N K i S i DL e A AL I UL VA
A e s IR 4% B BE 2 A A, BAGIE W] AR
) R g A A R, B X S B X kAT T Bl
SR JH UE I 55 o T PR R S AR A B A 5t
RS 5 — BB R O AT B s B R BN 5 1 L
AR BRI, 2 B i 203 2 Ak B A RE A5 T )2 4]
B I ORIE A 800 2538 M HL N 2 20 78 — 44
LA ) SR b FIXEAR O A

P((x),9+77) =P(—(J),0) (24)
K fx, )R
f(x,y) = ‘Lﬁdejj:P(w,g) ‘w ‘ezj"w(xcus‘ﬁ-i-ysinﬁ) do.
(25)

S IEEENE
flx,y) = foﬂg(xcosﬂ + ysinf) d6. (26)
Ho | lwl 3278 U8 I R BT Haming . W 26 1
o ol T ABE AR v S ) Y IR WSO A IR AR A A5 )
AR R BT AR 1E J7 JE 48 8 b iy 0 & A LB AR G
4

& 14 K77 TR 20 S A RS

3 AREERA R

H T b o bR B AR E P 2 Y R A
JE S5 R TR 2 MR i R R b A AT B R R AR,
7S AR E BRI | LR AR S R RE RIS E .

(1) K o At 72 4R D B0 22 1) 4 S 2 A 22 W)y
P e B e R A R ST R IR A R i 2
AR R d (R ) | i LM L s 0 Al 7 I 2
RN A0 2 8] A4 B R O HL AR B AR AR N, i T
ANV 3k 26 R 2 50 AR B B R L T A DL AR
TR J B . Sy 1 SEORS 1 B E PRI 5 G [

BB 7 J5 A 5 A A R b b 3G T A R AR A AL
WP 15 7 3 5k 38 i ask 7 A 1880 A 4 8 e A R U
i kB S AE N TR A R A LS AT B AR b, A
T AT LUK B8 ff 22 48 DN B0 22 ) ) B

(2) %€ CT RGeS .0 7E IE T B it
AR D < S N B i S v T ¢
PRAE T A R0 5 50 o0 #8A HIL 23 4T B0 AR 0y Ll 1
T CREAR [T 1 00 B 35 N TR 2 9 RR IR A B a0 A
Y1, 38 o 0 22 0 R R A 5, AT DA RS B B9 iR 2 CT
ARG WG O E T TR AT R AL E B ST Y
BERL G 16 Fr s

(3) MR X S LR IES: 180 R A JT 1]

‘ 100
1 | e
/TN =
/ \ S
/ \
/ ® |
10 10 / \
35 30 \ 30| /100
3 \ \\; ///
\ |
\ //
\\ //
\\ //
i \\7 e
O |
B 15 55— WAy Bl SR
// ) N /10
AN
# VRN
/ \ >
N J/ \ 8
—_ 7 ®
30 | L
\ VRN
\ /i
\ / 35
N\, 1 // \ /
5\10} \. //

16 55 WK Bk AR

(4) U3 T REAR b R B0 BE 0 TS MR AR
A B T AN ] F) 4 A P LUOKS 0 00 s BT LA
S TR AR R AR B R AR N 17
PR
(5) T B 25 W . 3oF 5 U 19y 3 — )2 HLAR O 4
T IR A A I B PR AR Gt B 2 DR 1 R ]
SR AR S (L B R Bk N X AR S S
B 78 7 A B R 0 R /N, X B R R B 55 — )2 B Ol 24
G Fr 08 AR A It i DR 2R 2 2 DR 3R A B R 2
SERCE 7 LR S B R BRI X AR S
5



RV RPN Q=R 29

2019 4F

N
a
v
g
30 30
&
(10}
N
o

F17 5 =R AR

LR A PN

JIt LATE b — A 1 i il o T Sl AR S T
FIME R S P E CT 2 S8R I 2 )5 45 21 9 4%
3205 OO Y B R 2 7 S HOR K B R S8 1) RS E
JEE ST RS i A S AR SR I 18 BT

18 57 DU UK A T R A Al

P19 5 T Y Ak A

4 R

CT A AT LATEANBIAFE il B985 B0, R d
X 5 £ BB B A R AR M T A W A SUR TR BB Y
BE il 2E AT 0T )2 AR, R I R IBORE A D9 AR B 25 4 A
BRI 20 ARk [ B b R S 2R A AR 4 Ak RS I £
RZ— A3 H CT RGERY NS B8 — 2
WA AN Radon 573 50 T — 4R IR T AR, 5T
U5 T LA B0 B B | M S B AR A B AR S R
AU

FI R B9 3 9 A E D7 35 2 AT 45 0 2 Y
i AR T S R 2 b AR E R Y $5E XE CT R
BARGM U S BT R HET CT &R RS
(50 A%, £ 1 BT )2 PRI A0 9 B A o o A SOt el 3%
TN B0 b A A AT BE 4R v A E 2 HORS
BERBE ML T — 77 58, T UAE Tlk A1 BS 2 4
R CT MR R G 5 .

2 % X W

[1] KAK A C, SLANEY M. Principles of computerized tomographic imaging [ M ].

114 -125.

New York: IEEE Press, 1999,

[2] PELT D M, BATENBURG K J. Improving filtered backprojection recon-struction by data- dependent filtering[ J]. TEEE
Transactions on Image Processing, 2014, 23(11); 4750 —4762.

[3] E. CTAZERBHEEEEEMA[D]. K& HHKR¥, 2011

(4] XUBHE. Tk CT RGEREH: hoLE ML AT SE [ D], BPC HIR K%, 2014.

[5] wElsrZ PhAH. Bk S I M]. dbar BB Tl h it 2015.

[6] =/ —4i CT KGR EEFEMA[D]. ME . BEMEKRF, 2016.

(7] Zma, Bng s shpIR, 4. SEmh i 4@ R it (1], SImER 5% 8 ,2013,30(6) : 42 -45.

[ 8] WJLH. HETHGEFIRBAEH CT ek o0 R o i 2 ik [ C 1/ h BRI 2 3+ =i b B AL 5 R oy

WA AR S UGS SCE. K ERL2E 2, 2013,

(9] BeRW, Hve, AL, 55 25T Tolk CT PR I B0 0 RS B2 i (R AR AR FT A 7 35 (1] IRBOL SR T3, 2014,

26(11) : 189 — 194,

[10] BRAR, THE, FE. CT PATRENREEEREN RS EHNLI].

206 -209.

R TR %22, 2010, 11(2):



i OBEAE LT CT HORM R A SRS 5 6 1

The Research on CT Technology Projection Reconstruction Model

ZHANG Xia CHEN Jiayin GAO Yinggiao DONG Jiaxuan LIU Ming

(School of Mathematical Sciences, Tianjin Polytechnic University, Tianjin 300387)

Abstract; CT is a non-contact detection technology that can obtain internal information without destroying a
sample and is widely used in medical detection and geological exploration. In this paper, a geometric analysis is
performed subtly for a classic template, two common imaging models are improved, a projection reconstruction
model is established, and the calibration accuracy and stability are improved. Then, based on this, the template
was improved and promoted.

Keywords: CT; parameter calibration; Radon transform; 2D Fourier reconstruction





