2021 EEMFE ESISHOLE £10E
38 CTAF VT — BEHSOEGK&OEER,/ Radon T IR EE

5 3T8TlE, CT (computed tomography) A ¥ v F, ThbbWiEREEEZIND LIFEd, 2o
V=T, (1) Bz @2k d % Radon 284 & BEPE R, (2) B0 & OYIRR D FIREL D Fik D 2 [A]
T, CTX%’V‘)‘@)E?E%:&E%Li?‘O

CTRF¥vF &l
CT A¥ ¥+ &, MEDORD S @L*ﬁ@’i’ﬂ.@%ﬁﬁﬁ) i L, 205 DGH S MEOWIN DB
ZEMERT 28ETYT, BHEZIRE T 2123, XBEHIRY, H 2 03RRI (nuclear magnetic

resonace, NMR) #E7%4 EDH v 64 E 3‘10 RO X CT A% v T, 12XV 7 LVI A LTH
MR I NZWHBRZ/M% 2 L3 TE, £ AMEDORFEZ 6& AR ’Xf'\"\? V¥ 5 T LTV R PR
THILELTEEY, 61T, FMBEOMBICAF v FEEZEEL T, WGP 2 R ansF
MR TELREEBHIEINTVOE T, £, ERHDIIC, Oﬁffgfcﬁﬁﬁ%ﬁ*ﬂrﬁ@lﬁ%ﬁ%ﬁﬁﬁﬁﬁ
FTIHAT 27ODEEMCT Ax v FbHeonTwEd,

CT A¥ ¥ 7T, BHRIBIENK 1 OX ) IlEInE T, EERIZK 1(b) D X ) IZRIRD X KD &
JEERRIC XRSHT, PR R A 2RISR TIRE L £ (7 7 v E— LX) 28, 2 TRFHHD 7
1(a) DX X ATICHA SN2 5D EEZF T, XHH, Ml bKOMERMGRZ RS 72
FMEZL E S, TTHRS, ELLDETY, MEDOKRTTIXRTOSGADN SO X FEANEIET 5 2 &I
BHET,

XC, XMREMIEERDH 2 EBIRICH 2 & &, MEEHOH 2 MICE C XHRIE, 20 X ok k-
DERTYRICTINZI N TIREL T, Lo T, MEROH 2RIV TW»W3 X EZ, Yikod
D 2RICDBEHF AT %R E O L bl L 9, H 2 EBEROB S Eici, Bk
DERPOATH DD EDDHIANERR 2T L72bDICHAIT 2 X BEPHEWTWET,

ZDEHIZ, CT A¥ % FIC X 2WiHER DA K1, 2Am=“ﬁ?é KBRS F AR D Lff
6“%1Am®%ﬁ®ﬁ#6 b ED2RILD DA ZWHHT 2R ET, ZDXH) By
TEADOREE & L O, WLEK) FEIE TR 5 0 2 RGO, £ 9,

Radon Zifa
B o DBIEILHTRETHSH 2R L72DIE, Radon DXL 72 ROEHTT,

2 RTCDBEIBDIERE D HOEIZ, ZDHEZEBT 2 H 65 W 3T RDERICIH > 7 Z DRI D
s, —EMICKRE 5,

BT R 7 2 ¥ v VR K o T, UMK (DB @RI DERUTOWT, ZDRZE S5/ OR F
DSBS E L TRonFE T, Lo T, ZoHETH N oYM Ins19 T,

OB X BB CT A% v 71X NMR-CT & XiZN T FE LA, ) L) S5 Mg, 2lixe s
b, Iz THRILTIE MRI (magnetic resonace imaging) & \» 9 ZHIB—IIC > TWE T,
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X KRR

1ix X HRR

v

EIE

fRihas

(a) (b)

1: CT A% ¥ HZ B 2EGOIRY. (a) VATISE. (b) 7 7 v E—A4,

2ROV L5 L DBIRZ R $ D23 Radon B TY, TNZ2/RT 70, 20K BERER%
EBZTLEE 0, 0 ADH s FICWhk f(z,y) 2% L7500 g(s,0) TH2ELET, g(s,0)
1%, BHRRZ MPADOHATH 2 L) RERICH > TEITE I ETHONET, DI b, (1,y) K
B JE S22 R L2 By LT o N fiiz g(0,0) ELET,

B FVS 0 AT, (2, y) FEEEOD 6 %2 38 % [EAR Eo s

Yy T —cosf
- = tan(f + 2) =7 (1)
2l LETH5,
xcost +ysinf =0 (2)

PESNET, EEAY P DO HIAT, (o) EEOE MBS EHRICH->TRYT 2, LI, f(zy)
Db (2) REMETHOMETERHSIT S ETTh6, ¢(0,0) 11715 BEEEH-T

9(0,0) = //00 f(z,y)0(z cos € + ysin b)dxdy (3)

ERTIENTEET, FRRIC, THEEXZ P20 HRT, B S s P88 1%, BN %
ZEM%E /7RIS scos@, y HIANT ssinf ZIIBEHLZbDTILs, (2) X ZDEMRIZ

(x — scosB)cosf + (y — ssinf)sinf =0 (4)
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2: Radon Z°#4.

ERA3 2R

xcosh +ysinh —s=0 (5)

Ziizz LET, L7dd->T (3) XEFRkIC

g(s,0) = //OO f(z,y)d(xcosf + ysinh — s)dxdy (6)

BELNET, (6) X% 2RI f(z,y) 2 5 g(s,0) ~D Radon ZHa & LT,

Ray-sum

Radon Z#385 % ,y P TOEST TEL TV T8, RERBAREZTHOMETTTr6, 1
BROWTTEINDIZ)DBEHARTT, 22T, (6) Xz | ZBOBEITTELTHEL &I,

4 2 TEFEEST MR > 72 (s, u) PEERIE, (z,y) FEEEZ 0 720 AR L 72 b DT 25, Wi ORYFRIZ
S cosf sinf T
<u>_<—sin0 cosH)(y) 0
ERINFEFT, L723oT, (s,u) & (z,y) &

(8)

s =xcosf + ysinfb
u = —xsinf + ycosb,
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T =scosf —usinf
y = ssinf + ucosf

EWVIBURTH WIS I NE T,

9(5,0) 1%, flz,y) DI L To,y BEDFED»S sk, ERRZ P20 i, O XFHITk->T
BN 500465 TT, Ledd>7T, g(s,0) 1%, (x,y) 28 (9) ROBIRZHi7- LT u 2T 215D
flz,y) DS, Thbb

g(s,0) = / f(scos® —usinf, ssinf + wu cos 0)du (10)

V) 1 EBDOMETTERINE T, g(s,0) DI DEBLZ ray-sum &0V E T,

Ray-sum 2%, Hifiid Radon Z#LF U b DTH S Z L ZMENPDOTHAEL & ), (9) %, Radon ZHi
2&£T (6) MfRAT B L, TAIBEEDOH LI

xcosf +ysinb — s
= (scos® —usinf)cosf + (ssinf 4+ ucosf)sinf — s
= s(cos?@ +sin? @) — usinf cos 4+ usinf cosf — s

=0 (11)

EDET, £, (x,y) BEDPS (s, u) BEEANOZHTHE, gL 72720 THOHEAIZ L TOWELA
» 6, drdy =dsdu T, £->7T, (6)3iF

g(s,0) = // f(scos® —usinb, ssin @ + wcos 0)6(0)dsdu (12)

LD ET, PSSR (6) T s DBIETL S,

/wam¢:1 (13)

Bl 7eb, Tnzelvs L (10) XD ray-sum BMESNE T,

REEE

B> © OIROFREROENX, 57 Radon 2 g(s,0) 0 <0 <7 (0<0 <2r TlER\WV I &I
HE) DK OICOVTHEIASNTWELEE, ZNoD5 f(r,y) ZKD HHE, V»WbIXY Radon %
Koz EIZhD FT, JoOfEZ M HEELHED, KITBX B EEE (projection theorem) T,

B E L,
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KD 1 ]It
7—) I

RD 2 ]I
J—) I X

e
Uy -7 F(Eoosh, Esind)

X 3: BB,

Radon Z#i g(s,0) D s IZD2WTD 1 RIG7 — Y B Gy(€) &,

Wk f(x,y) D 2RIGT7 — V) ZEHL F(f,, f,) DEREEY f,, f, TICEET f, B L T
AL 0 % 72 3R X 2 i i

LW,

ERA3 2R

Go(&) = F(&cosb,Esinb) (14)

W7D, LwIHIbDTT, TOEHIZ, DUTOLIHICGHIHINET,

Radon 2 g(s,0) D s IZDWTD 1 RIE7 —V & Gy(¢) 1

Gol€) = / " (s, 0) exp(—i2nts)ds (15)

—0o0

EXRINZET, TN ray-sum DEETH 5 (10) Xz2fRAT 5 &

Gy(&) = // f(scos@ —usinf, ssin @ + ucos0)

x exp(—i2m&s)dsdu (16)
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ERDET, TN ETHHLZ (v,y) BIELE (s,u) BBEEE ODEREW 2T L, elchR7 k9
dxdy = dsdu TP 5,

= J[Lrew

(,
exp(—i2m&(z cos b + ysinb))dzdy
(,

= J[Lren

exp(—i2m((§ cosO)x + (£ sinf)y))dzdy
= F(&cosh,&sinb) (17)

ERDET,

— ) IEEIC K BB

BEEEBIC K UL, O DDA ICB T 288205 &, YED 7 — ) 2ZHO U L D DWiHID D D>
22LILBDET, LEDST, TRTDIIDOTOEEZROIUE, WiED 7 — ) 2B F(f,, f,)
DIGETRTRED T, THIRoTRSNK F(fy, f,) 27—V BT IUE, b EDYIHE f(z,y)
DEERINE T, 0K LHEREER, 7—")IEEE (Fourier transform method) 12 X % 4%
JREWWE T,

CONERFHERIICD 2 EDToZ D LTETD, CT A* v T DAY, Hwb I LI3TE
FHATLA, Z4Ud, ROMEICLD 7,

EEIOBEREZ T T 250, TTRTDO, 220 TORELZRKDZZLIZTET, 0lcoVwThH3
FEDMEZ BV TR T2 I LR D ET, £, FHEETy(s,0) 27—V 2Bz 5H T2 L ZIC
X, sIZOWTH 7Y v 7T THER 7 — ) 282479 28D 9, Leh>7T, EEDR
T F(fu, fy) & S, f PHEICHERRICIEA BN 2 2 DO T LR ED XA, S, F(fo, f)
ZHERGY 7 — ) T 512103, fy, fy PIHCTIESE RIS R 6 A KT RIS OB T F(fy, fy) ZH %0
WD ET, TN6DRIBELSTHRTTNS, BEHHRO R TOMED ST RTOEZ, 1[5 DH
M2 HOTHEE L 2 ude ) ¥ A, 20X ) RREEZEM cofilic X 23721, FEE0Cim
MRICD2 2T —T 4 7 7 7 b (artifact, AREMEL VDI 701U 2H%) 2EC £ 7,
WRZWT T, EFZSIER0WIETOL0, I IEEE R E2lE» 6T 252 L TEliziTwET
Mo, T—T4 777 MIREREEIRDET,

CD®D, HEOBIBARE L Tu-EICE, 77— D8I X 2 HER ClE o SRS S
NFEFATLE, XN, Mo7Fa—FIc k 28RO HEZRL E7,

SE X
A. K. Jain, Fundamentals of Digital Image Processing, Prentice Hall, 1988.

Imaginis — How Does CT Work?

(http://www.imaginis.com/ct-scan/how-does-ct-work)
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