2024 EEMFE ESRISHOLE £10E
E38 - CTRAFvF — BEHSOEGKOEER/ Radon T & IR VIRTEEIR

5 3T8TlE, CT (computed tomography) A ¥ v F, ThbbWiEREEEZIND LIFEd, 2o
) =Tk, (1) BrERXtT % Radon £H & BEUIMNLERL, (2) #5220 & OYWBMR D TIREK D Tk
D2bC, CTAX Y FDFEMEEZHHL 7,

CTR¥vFeld

CT A ¥ v F L%, MEOKD 6 OFESBRZAHOKTIA» o L, 206 OB SYERDEIH DB
Z T 22ETT, ERGZRE T 5101, XPEHRE, ® 2V IEKEKILE (nuclear magnetic
resonace, NMR) %74 EV o L E 91, RHOERM X CT A% v+ T, 1ZFY 77 A LT
MRS NI WG 22 2 E3CE, FRAMEOREZ SR ARICA X v > 2 2 & TUFRZ L
THILEHTEET, 61T, FMAOMMICAFX v FREEZEL T, WG R MGRE2 a6 F
MNTE2EEDHFEINTOET, F, BEEAMINS, &ETTE PRk o NE 2 il
TIHAT 272 0DEFEM CT A ¥ v FHHvenTwET,

CT A¥ ¥ 7T, BHRIBIENK 1O ) IlEInE T, EERIZK 1(b) D & ) IZRRD X KD &
TSRS X3 T, M RIS A ZREG TR LT (7 7 v E—L05RK) 28, S TRIMID7&
Bl 1(a) D& I XM ATICHH SN S D D EFEZE T, XM, BHE L RIOMERREZ R 7
FMEZL E T, TTHS, ELLDETY, MEDOKRTTIXRTOSAD SO X FEANEIERT 5 2 &I
BHET,

ST, X MR &R D 2 ALEBIRICH 5 & &, BHEGRDH 2 5IC)E < Xfjl, 20 X Brofe -
DERTYRITBIN SN TRE L 9, L7di>T, M&EROH 2 MICJH T2 X fjElE, MiEob
D 2 RICDFEMLR AT 268 LT L2 boIic B L £ 9., & 2 (EBRoBE gk, Bitids b
DERIPEHTH %D EDDHANTEBRR 2RI L7 b DICHBIT 2 XREDPH TV ET,

ZDXIHIZ, CT A% ¥ FIC X AWIHIRD AL, 2 RICICHAE T 2 B @EKEE % 25 5N L T
55 1 RILOBEEDOMDI S, LD 2RIDOAEHET2EEICARDET, 2ok LRlETE 2
T OE L L, WERS I T2 D 2RIUTMOBME, &) £,

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,

HIECHb A 72 2 % v VRIS & > C, Wik (DBBHRNAT) D& IOV, 20 MEES KO
DR E LTHONET, LEdd>T, ZOHETESNART WIS N B 1T T,

YZOTFRIC K B CT A% ¥ H1d NMR-CT & XIFL T E L2, Ty &) 5L TR, 2uifis 2%
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

LV BRTHWICERINE T,

9(s,0) 1%, flz,y) DI B To,y BEEDF KD S s/ D, HERRZ P30 i, O XFRITk->T
B2 58 OAEFTT, L3> 7T, g(s,0) 1%, (z,y) 23 (9) ROBERZI 72 LT u 32T 2HD
flz,y) O¥T, ThbbH

g(s,0) = / f(scos@ —usinb, ssinf + wucos 0)du (10)

EV) I ZBBDOEITTRINET, g(s,0) DI DERILZ ray-sum LW E T,

Ray-sum 23, Aiffi® Radon ZHEF LU HDTH 2 I L 2MEDPDTHAEL £ 9, (9) X%z, Radon ZHh
29 (6) TRAT 5 &, TAIBIBDTEIZ

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

=0 (11)

EBDET, £, (v,y) BEEDS (s,u) BEEEANOZHTIE, B L 727210 THOHEAIZ L T EEA
» 6, drdy =dsdu T, £->7T, (6)iF

9(s,0) = // f(scos® —usin®, ssin @ + wcos 0)6(0)dsdu (12)
—00

EDEY, TAYBEUR (6) NTs DBABTL 725,

/m&mwzl (13)

Behit, ThzHwvs L (10) AD ray-sum DG o £ 7,

R YIRTE E IR

B & DM O TG ORI, #5)/5 Radon ZH# g(s,0) 270 <0 <7 (0 <0 < 27 TlEHWI
EIWTHER) DOV THEILNTWELE, ZN6D05 f(r,y) 2R 20, Wb Radon 22
farRkdHrZ Ltk F, ZoOMEE MR BELHD, RITHXR 2 LYW ER (projection-slice

theorem, ¥ 7z(% central slice theorem, Fourier slice theorem) T92,

2RPEM (projection theorem) & bW\, AG#ETHLIENEZ I AT FE L7228, HSEYINIEER) &) AR
VBRI L) DT, THEHREMTEILICLET,
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KD 1 ]It
7—) I

RD 2 ]I
J—) I X

ATARX

HL0 - -~ F(EcosH, EsinB)

X1 3: 552 Ui E P

YW e B,

Radon 24 g(s,0) D s IZDWTD 1 XKIu7 — Y ZEHGy(€) &,

YR f(z,y) D2RILT7 — V) B F(fy, f,) &, JEEZ@ED fo, f, HICEET f, WL
TAHEIZRTHRICE>TAIALALLDDIT,

HWIZEL W

ERA3 2R

Go(§) = F(&cosb,&sin ) (14)

N7z, LwIHIbDTT, ZOEHIE, DLUTOLIHICGHHINET,

Radon 24 g(s,0) D s IZDWTD 1 RIG7 —V & Gy(¢) 1

Gote) = [ " (s, 0) exp(—i2nts)ds (15)

—0o0

ERINET, TN ray-sum DEETH 5 (10) X2RAT 3 &
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Go(&) = / f(scos® —usinb, ssinf + wucos0)
— 00

X exp(—i2m&s)dsdu (16)

ERDET, TN ETHHALZ (v,y) BEELE (s,u) BEEEE ODEREW 21T L, lchR7% k9 I
dxdy = dsdu TIT 15,

= J[rew

(,
exp(— 127rf(x cosf + ysin0))dxdy
(z,

= J[Lren

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

ERDET,

— ) IEEIC K BB

BELUIBIIE I XU, 0 e DDME Y IcB T 2 2G5 &, MED7 —) LMDV EDOD A
AADDDZ I LICB) T, LEad>T, $XRTDHIIOLTORFLZRONE, YiEko7—) 1%
Y F(fy, fy) OBIETRTKRED LT, 2IP> RN F(fy, fy) 27—V I&HTIUL, bED
YR f(z,y) PRSI NE T, 2D X)) EREZ, 7—") IEEE (Fourier transform method)
IS DR LV ET,

COHBEZHHNICHL o ELTHoZTDLTVETE, CT AX v FORFE YW, s LizTs
FHATL, Z0UE, XROBHIZED T,

FEBRIOBERGZRET 254, TTRTD O IO TOREERD B Z EIFTET, AlI2OoOVTHDB
BEORFEZEVTIR¥E T I LIk Ed, F, GHHEETy(s,0) 27— 2L MEFHET 2 L &I
W, sIZDWTH YT v 7T THE 7 — ) ZBMAEIT) S EIch D T, Lo, EEOH
T F(fu, fy) 3 fu, f PHEICHERRICIEA BB 2 2 DO T LR E D R A, —H, F(fo, f)
ZBEHGE 7 — ) BT 21CUE, fo, f, P CIEAETIRICE & AT IRISDWT F(fy, f,) Z A1 20
WD ET, TNHDRIBELSTHTTRS, BEHHRO R TOMED ST RTOEZ, 1[5 DH
MEZHOTHEE L 20z b %A, 20 X9 SRR comiiflic X 238220, FE4MCIimE
MERICD2T7—T 4 7 7 7 b (artifact, AREMEL VDI 701U 2H%F) 2EC 7,
WERZWHI T, EFEZLIER0IETOb0, PIZIXES R EZHR» XA T 522 L TMziTwET
Mo, T—T4 777 MEIREREERDET,

CDY, HEEOBINBAR L TuREICIE, 77— D8I L 2RI T R RE e E S
NELATLE, ZAENZ, Wlo7 7 a—Fick 2RO GEEZR LT,
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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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