2015 FESYE ESISHOLE £13E
AL CTRAFvF — BEHNSOEGKOBER/ Radon T IRFEE

B AETlE, CT (computed tomography) A ¥ v F, ThbbMiEREEEZIND LIFEd, 2o
Y —2XTlE, (1) &E2ERMLT % Radon 284 & #ZEH, (2) 520> 5 OVIMMME D PR D FIED 2 0]
T, CTA¥ Y FTDOFHZFHHL 7,

CTR¥vFeld

CT A ¥ v F L%, kO 6 OFESGRZ AEOR T ot L, 206 DB S WikoWim DB
Z T 22ETT, ERGZRE T 2 I1CE, XPEHRE, ® 20 IEKEKILE (nuclear magnetic
resonace, NMR) 2 ESH o 31, BFOBEEMN XM CT A% v+ TiE, 12TV 7LF A4 L TH
MRS NI WG 25 2 03 CE, FRAMEOREZ SR ARICA X v > 2 2 & TUFRZ L
THILEHLTEET, 61T, FMAORMMICAFX v FREEZEL T, WG IR MGR2 a6 F
M TEHEEDHFEINTVET, F, BEEAMINS, &ETTE NP kRGO NE 2 il
TIHRAT 2720 DEFEM CT 2 ¥ v FHFEMICA>TwE T,

CT A¥ ¥ 7T, BHREEN 1O ) IlEINET, EERIZK 1(b) D X 5 IZRIRD X KD &
PR IC XS HC, PR RIS A 2RISR TIRE L £ (7 7 v E— L G5X) 28, 22 TRFHHD
X 1(a) D& I I XBOPEATICHEH SN DD EEZ T, XK, Bl s SKOMERREZ IR 2 £
FRHELE9, TT25, ELLDHETH, MEDKERTTRTOHIANP S D X MANEIET 2 2 LI
B ET,

ST, XMHE &R D 2 ALEBIRICH 5 & &, BHEGRDH 2 5IC)E < Xfjld, 20 X Brofe 1
DERTYHRITBIN SN TRE L 9, L7dioT, MEROH 2 5ICJHTW» 5 X fElE, MiEob
D 2 RICDFEMR AT 2 R8T L2 b oI L £§., & 2 EBRoBE gk, Bitids b
DRI HTH %O EDDHANTEBRR 2RI L 72 b DICHBIT 2 X EDH - TWET,

ZDXIHIZ, CT A¥ ¥ FIC X AWIHHIRD AL, 2 RICICHA T 2 B @EKEE % %5 /5Ny L T
55 1 RIGOBEEDOMDI S, LD 2RO EHET2EHEICARDET, 2ok LRlETE 22X
T ORE L L, WERHFEIZ T2 D 2RIUTMHMOHME, 72D £,

Radon Zifa
B o DBIEILHTRETH B 2R L72DIE, Radon B’ L 72 ROEHTT,

2 RTCDBEBDERE D K OEIZ, ZDHZEBT 2 H 5 W 5 HDERICIH > 7 Z DRI D
s, —EIICKRE 5,

HE TR 72 2 ¥ v VEEIC K o T, YK (DBEEFEIAG) DERUTOWT, ZDRZE S5O F
DRI E LTHoNET, LadoT, ZoHETHshLEEroME»tinInsizdcy,

LZOHBEIZE S CT I NMR-CT & XN TwE Ly, T &) S THESR 2HfS¢ 5720, IhzibE)T
BGETlE MRI (magnetic resonace imaging) & W9 ZHiDS— MBI 2 > T E T,
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1: CT A% ¥ HZ B @GO, (a) VATIE. (b) 77 v E—4,

2ROV L5 L DBIRZ R D2 Radon B TY, TR 7201, 20K RERER%
EBZTLEE 0, 0HADH s FICWthk f(z,y) 2% L7500 g(s,0) THZELET, g(s,0)
1%, B MBSO HATH 2 L) RERICH>TEITE I ETHONET, DI b, (1,y) K
B 2@ ER L2 L TR s fti® g(0,0) ELE T,

VA7 R VDS 0 FTTIC, (2, y) HEREOD IS0 % 3 5 TELASE 1200 1

Y —cosf

m
r tan(6 + 5) ~ sing (1)
Ziifze L £ 900,
xcosf +ysinh =0 (2)

PRFOoNFET, NERNZ D0 TIAT, (z,y) BEDERZESERITIH > THETT 51 L1E, f(z,y)
DIHIL (2) REWTROMEZTEZEITHILTTHRS, ¢(0,0) 1F7VYEREEE M- T

9(0,0) = //_OO f(x,y)0(x cos 6 + ysin §)dxdy (3)

ERTIEDTEET, MRS, NERARY FLaso T, S s ZITHENER 13, FREE
ZEME £ TS scosf, y NS ssin BB LD TT5, (2) X2 6 2 DERIZ

(x —scosf)cosf + (y — ssinfh)sinf =0 (4)
bt
xcosl +ysinh —s =0 (5)
iz LET, L7ead->T (3) X EFBkIC
g(s,0) = // f(x,y)0(zcosf + ysind — s)dzdy (6)

PROENET, (6) X2 2 KILTM f(2,y) D> HHE g(s,0) ~D Radon 2 e KOV E T,
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2: Radon Z°#4.

Ray-sum

Radon 241352 % o,y FHITORED TR L T E T2, BERIAREEAIMOBRESTTT26, 1
ERDOMITTRINDIZIDVHARTT, 22T, 6) X2 1 ZBOMETTERLTAEL LI,

o CRIEATIC - 7 (s,u) BEEUE, (z,y) KEBEZ 0 2 FENEL 72 b DT 05, HOBIRIE

S cosf sinf T
<u>:<—sin0 cos@)(y) Q

ERINFET, LED>T, (s,u) & (z,y) 1

s =xcosf + ysin b (8)
u = —xsinf + ycosb,
T =scost) —usinf ()
y = ssinf + ucosf

EVI)BRTHWICAHINE T,

9(s,0) 1%, flz,y) DI S "o,y BEEDORE?S sk, EBRXTZ P30 Simy o XfRIZk->T
BN 280 045TT, Lo T, g(s,0) &, (x,y) 23 (9) ROEFRZN 72 LT udZT 2KD
flz,y) DR, Thbb

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

V) 1 ZBOBEDTEINE T, g(s,0) DI DEBLZ ray-sum &0 E T,
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Ray-sum 7%, Hifiid Radon Z#aL WU b DTH S I L ZMENPOTHEL & ), (9) %, Radon ZHi
2RY (6) AT B L, TAYEEDOTEIT

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

-0 (11)

ERDET, i, (v,y) HIEDS (s, u) BEEANDOZHATIE, BHSL 22720 THUHEAIZ L T EEAD
5, drdy =dsduTY, £->7T, (6)3

g(s,0) = //00 f(scos® —usinb, ssin @ + wcos 0)6(0)dsdu (12)
D EY, TOYBEIZ (6) A Ts DT L7H 5,
/ 0(0)ds =1 (13)

Big b, Tnzelvs L (10) D ray-sum BMFoNE T,

REEE

B0 6 OMRDOFRELOFEIL, %55 Radon ZH#1 g(s,0) 230 <0 <7 (0< 0 < 2r TlEZHEW I LI
HE) DFOITOVTEALGNTWE LEE, ZNo0 5 f(r,y) ZKD BHE, VwbIXY Radon £z
KD LD Y, JOMEZ MG BELHD, RIS 2 KEFEEH (projection theorem) T,

BECERIZ,

Radon 2 g(s,0) D s IZDWTD 1RIL7 —V L Gy(€) &,

YHE f(z,y) D 2RICT7 — Y T2 F(fy, fy) DIERZEY fo, £, HICEET f, il L <
FUIE O 7% 709 IS & 2 Wi &

LW,

bt
Go(€) = F(&cos b, Esinb) (14)

DT, LI bDTE, ZoEHE, Mok ) IcEHInE T,
Radon Z#4 g(s,0) D s IZDWTD 1 RIGT7 — Y TEH Gy (€) &

o)

Go(€) = [ g(s.6) exp(~i2mgs)ds (15)

—0o0

EXRINFT, TN ray-sum DEETH 5 (10) X2 RAT 5 &

Gy(&) = // f(scos@ —usinf, ssin @ + ucos0)
X exp(—i27&s)dsdu (16)

R S HHRERAIE (2015 EEHRM) &1 3 (2015. 7. 15) http://racco.mikeneko.jp/ 4/6 X—



KD 1 )T
7—) I

RD 2 ]I
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X 3: # B,

ERDET, TN ETHHLL (v,y) BIELE (s,u) BBEEE OEREW 21T L, elcbR7z k9 I
dzxdy = dsdu TT )5,

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

LD ET,

7= IEBEICL BB

BWEEIC KU, 0 EDDME 0 ICB T 2% 5 &, MED 7 —Y) ZEHBDOO & DO DWiHH DD
22LIZRDET, LEDST, TRTDIICODVTORELEROIUL, YWED 7 —) 2B E(f,, f,)
DIGIETRTRED T, THIPoTRSNK F(fy, f,) 27—V ZEHmTIUE, b EDUIHE f(z,y)
DHERINE T, DK BEMEREER, 7—")IEEE (Fourier transform method) 12 X % f#
REWWE T,

CONERHERIICD 2D ToZ D LTETD, CT A¥ v T DAY, M5l LI3TE
F¥ATLR, 20U, ROBMPICED £,
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FEHBICBEHBRZMET 254, TTRXRTDO, 1TV TORELZRDZ I LIFTET, AliOoVTHS
REOREZE VTR T Z LIk ET, £k, EETys,0) 27— ) DL BEFHE T2 L FIC
X, sIZOWTH 7Y v 72T TR 7 — ) 282 f75 2 LR D £9, Lieh>T, EEDE
ST F(fy, fy) V& fo, fy PITTHBEHRISIEA ZZBER 22 IS DWW T LR E D £ ¥ A, —T7, F(fa, fy)
ZHERGY 7 — ) TS 51203, fy, fy PIHCTIEAGE RIS R 6 A KT RIS OB T F(fy, fy) ZH% 40
WhdH D FET, TNODORIIFELSLHTTS, BEROMTOMED SEFRTOME, 5 0H
A2 HOTHEE L 21U b ¥ A, 2O L) 2EEBZERcomillic X 23221%, FEZMCIim
HERICD2 7 —T 4 7 7 7 b (artifact, AREMEL VDI D 70T L 2H%E) 2EC 7,
WRZWI T, EFHZSERWIETOb0, FlZ ISR E2EER»OHRRT LI ETBMZITVWET
Mo, T—T4 777 MIREREEIIRLDTT,

CD®, itBEEORTINAR L Culcld, 7 —V ZZ8WEIC X 2 PR CldHoa e eSS
NFELATL, XL, o770 —FIc L 2HERONEEZRLET,

2530

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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