Slarfiis

]
ZIHESI 10-2022-0022328  [®]
(19) it =53] % (KR) (11) FANE  10-2022-0022328
(12) F7/WE3FE(A) (43) FALA 2022002925
(51) A58 &F(Int. Cl.) (71) &<
A61B 6/00 (2006.01) A6IB 6/03 (2006.01) dMdEa AsEEG
GO6T 11/00 (2006.01) AELEHA AYETF dAZE 50 (A&EF, A
(52) CPCEFEHF ghal)
A61B 6/5258 (2020.08) Aestaisy g
A61B 6/032 (2013.01) ANEEWA Folt yotz 1 (AEE)
(21) Z9¥s 10-2020-0103371 (72) e}
(22) =LA 2020908418 o] 3
AAPE LA 20201308E 18 ANSEMA AYE AFz 2]11(E%)
L EA|
AEEEA 2T AHZ 84, 106% 8043 ()
&, WSadolgE)
(R 7)==)
(74) gl
E3 Al
AA AT 4 0 F 156 F
(54) el A (T94e 54 olg|9E A Wy 2 X
(57) 8 ¢F

B oaol wew, Al
72} Qe v 2 ] Al
Sl MET} galE G

*

o

E_.L.Z

Aste dAE Eeto]
= (19740 55 ofgAE B Wy 9 FA7} 7iA -

TRy dolesh A2 Zead vole k2o Al 4%y Gt A2 AR P 2
Gl 9 % A2 SR AAE oletel, ) AP (14l £
MEEA R ATH FEE Qo] ANRE Fo

| OIEIMES Tatohs CT QAS &GS Bl l/smo

i

| HA4e CT SAuA

= ¥

s s e |/52°°

|

TH ST A0IB N0 DS A0 BE $300
H1Z2EE GI0IEE Maahs B
2 ST 2018 01B5H0] K2 TZHM GOIEIE | —S400
M5 S
LEYS S8 AS A Y (FDK)S 01850 4|
H1Z2H4 CO0IE S &) 2 Z2H M [ 0|gfol] - S500
1SS SAT} M2 HEY FakS 2424
T a5t Sl




SIS 10-2022-0022328

(52) CPCE3 &7 Sk
GO6T 11/008 (2013.01) A7 %= LOA FA T FuutSE 62, 42075 230
GO6T 2207/10081 (2013.01) 12(3ds, FudsarelohtE)
(72) &=}
AsE
MEEHA vz =344 28, 106% 14045 (=3}
T, AHAeolvE)
o] W& A Ygt F7FATFINEAY
FALHFHE 1345312599
HAHS 2019R111A1A01062157
29 W&
A e (AE) 78y A A
AFAG ) EdEof 7| 2ATANY
A }A o 2R A b2 G A fs g4 vl
71 9 & 1/2
A =2 7] 2 AAietn 4bshe e
A7) 7¢ 2019.06.01 ~ 2022.05.31
o] W& X3 F7lATIN ALY
A LFAS 1711113344
A HS 2017-0-01815
T2 e BEA 5
AT S 718 HREA7EH
AFALG AN A EH T2 AE (R&D)
A A ARZINE g TER 2 S8
7] o & 1/2
A58 7] Aeeta qbsky
ATF7|7E 2017.08.01 ~ 2020.12.31




10-2022-0022328

;!

=

=

H

i
=)

vlole] 2zl Al

g Al Al

FrHY
ATE 1

=K

o
)
—_—
o

jozel

3

2 (Raw) Alo]=1y

1

g
=2 bl

L

tol A1

o

F

A HlolH &
s

Al

=

=

o]-g3sto] CT

et PH T3 Aol

o

=

o glofA,

AF W (FDK)
o AoiA,

1

[=]
b

[e]

o,

S,

AT 2
A1
=R
2A7% 3
A2

K

)

A

A

L

3

o

__]_L

=

=

A wjol

]

A

=

v

tol Al

o

2

|8

=

=

3} el

E
T

A
<l

q

—
[}

Aol A 7]

A4

el

1l
o
;OU
2]

il

o glofA,

s

AT 4

A3

s

s

73

=
=

244 dolE

3L

A2

Gkl

&

Eg

=

o}

N

T
Bo

4

tol 471 =

°] &3

=
=

%3} o]

T

o

371

24 dol8E A

hyA

tol A2

°

o8&

o glefA,

-y
&

A
A3 5

A3

)l

)

~
o

el

il

ME

Ar



SIHS31 10-2022-0022328

471 A Faehs dojol dud A4 AlgrE olfste] £ RElS REE sk WA=,

=
47 EAR ZeAd delHEe] @ R S48 44 g weste] A4 Aol B BAL T
\] =
=

AR A X ] AT BEEL,

71 4 Aole] wael W A7) T X4 74 ASe WakE RAslel 24 mAE DAN A8 57
07 F= (T9A e T4 olE]MNE WA "

A7 7

47 AL Z2 AR delest 47 A2 ZEAH dole A4z Al 9T gt A2 4G I¥L 2% AT
Ak B
4] A

71 AL Z2AA A, Al sEuE ek A2 gt Ee] Akm AlakE e,

A7) Al sE e, g XA adEYoelar, Y] A2 S HE, duAd wE 2d ] A9 AL
EQo R = (194 T4 olg9E A Wi,
AT 9
A7l o)A
}7] olElMEd W@ ~ALS Julshs el AL 5O d= (193 B4

™
%

N,
2

oo

[l

=
)
X

4

rir

o

A7) AFAE TR 3= olg|ANEY} 72" JAS A= dl=,

A7) Z2AAE, ol REE X3ehE T 942 ATFgsts @A, A7 AT4E CT JolA 54 998 &
gdats @A, A7 25 998w FA T3 dolE Alilete] 4 949 wE A1 Z2AA dolHE A
ste ©Al, A7) FA E3 dolE o]gsle] AY] F& 99 FHlY olEHE PHE A2 Z2AH YolHE
AREE @A, 47 Al Z2A4 dolget 4] A2 Z2AA doly 2z Al G5 G4 A2 IFF
A4 47 AFAsE @A 2 A7) Al 959G G L A2 959 J4S olgste, AV AR (19N
o ¥3E = ol HEI AH NS BAEE WS FIPseE AS EAHOE G (TYAY &5 olgHE
B g3

A3 12



[0001]

[0002]

[0003]

[0004]

[0005]

ZIHSd 10-2022-0022328

A1l 3ol A,

A7) ZR2AME, A7) FA B3 dols o]&5te] (T(HFHESEA)S 53 SAHE Z244 HolgEy §
9d oxE AY HHE =& WA 2 A7 A8 HuHE =&Y 59 A0 AV FH T3 dolE o)
gle] Al TR2AA HolHE Fs WS FIdste AS EAOE G (T % ofg|dE B4 Z3x
A3 13

Al128kol oA,

A7) Z2AA 171 B4 T3 doleof oy e wE B 7] AlFE o8&t A2 =AM dolHE A
A3} Al Pt S EFoR 3= (T9RY 55 olgdE A #AX

AT 14

A1339) 91
A7) Z2AME, A7) Al Z2AHA glo]
A2 setug o] Az AEE A1 ZzA
A AFE Fite dAES =38,

71 AL s, oA XAde] A E
5402 ohe (1942 55 oHIE 24 3.

oF A7) A2 Z2AM dolHE 77t gFgdsta, Al sEvlE et
7 E = el A2 Zz4)

AN

A% 15

A 148}l 2l oA

A7) ZRAME, A7) A2 Z2AA AGE wFEE] AV 34 99 HH9 13 (cupping) otEIHETL FH 48
HE Sl A7) olEHET AAE S dE BAE FIdE AL EAJoR = (TIHe F5 olggE
BA A

utgo] A

7l & & of

Hoalm o (TgAke] olEHE A uhy 2@ Fxlo] #I Ao, B3| (TFFe &5 olgHE ny wy 4 %
2o #3+ Aoltk

I

1979 olElHME(artifact) ol thsl] Helste YHoZ Z2A M (projection) FAFolA el goz A
9 ¥ 4 (inpainting), X-ray®] =el% 54& 4t ole F& ARAoR 5% 999 #@e wAHs=

(correction) WHo] Atc}.

Inpainting WHEELS Ak ALt v §o] Hojx @ag&Holgte Fdo] ot AAl X-ray o 284 54
2 skA k7o, F7149Ql artifact7} 2HAYSEA

1} o
correction WA Rl AL Az A7} aFfHo|u} wAd =
2 el wEAeE (1 ATAE AU AT @

o] mj-g- Hlg& Aol Fr}.

gige] g
5 d s} = F%Xi/



10-2022-0022328

5

=

-

M

il
o

w0
—
Ji o N PP X
mm P,uoﬂ]éwm@ @
- —_=
(- J_/ll,woﬂnnmm ﬂ_.x =0
Aﬁ.x X 0 H T
o T WL W s o 2 <
i = N G 1§ﬂ < oD
mJ - Ltﬂﬂwﬁ%ﬂﬂ Bo wat EEJ_H ﬂ_ov.ﬂw il
il B w o ) PR 5 w  wE e moa o
—_ R x° La B O S oy = o T pt — X o
X o %ﬂmmoé A Nro5 Laoﬂ. = = o N_uoﬂ,m; %o H =
— ~ —_ jariy -
;ob Ww ? 0 Molq n&nﬂﬂ M_; < 2] HQW o < o N B~ v A =0 T
oy X m <0 ! r - X —_ . =
o ﬁomﬁxﬁwﬂdo o 0 E%H T Wo1ﬂ %ﬂﬂ_zr B A _do E%doﬂrﬁ_ﬂ
T H@O%W@ﬁm o "l i J%u_xﬂorar. 5w ) z =5 ﬂﬂﬁﬁgflﬁw
— g mo = = —_ _ ®
Hpﬂ E;ﬁﬂﬁm% @o% =g 25 ﬁaﬂh@ __Lm%w 2% o RS %o%%z%ﬂu
ﬂ‘lﬂAllu o ﬂ\ o ﬂo \ f 7‘|ﬂ‘|
i3 M:muaﬂ% rE g P “a EEEO#EF%«%J =5 = o %EWﬂWWﬂr
¢ fxriil £R Fzc Bo PR EL i SR TR
T & el b - <0 : == = :
a ﬁﬁﬂoihzﬂvﬂoﬂ T ﬂ;ﬁ% &w—m aom.,_ﬁ G doﬂ_. — Y ogﬂ;%],mmﬂuﬁl
= M B = ~o HE = B0 o go ™ B it ~ N o odl R v Cy
=K n B8° W: < 3o X T ~ EE‘OI‘WE ‘%Qﬂo ET [ul AT o#a }ww 5o WA_.O x° 0 - W: Lf ‘nr_/uL Lf 17r_| 0
o QTH%ET, HET o Hic Mo &b = N o . N~ N JR
9 o % B 5 ) T o o ™ dr%} | TR
z < T I Ty BT o T T o5 AR ER L
N wo%E__%M% - = T o ! %%ﬂa A e m) 5 A ,Hf%nouosm
B P g, © P s T o R T T EN k © e
5 TES T, N L B ° w T 5 v 3 -
i o 2] L2 il my a ) T
<0 o= 2 W) < o 9 ) T = X o o Z Ao [y T % W o B g 2
@]@.@.LJ o ﬂo%ﬂ m Rn _szﬂx T3 N ﬁ.ﬂj E]T._bﬁ: ﬂE@oiﬂE_.Ao
a ]7@091%4%0 WWJEI RO <O zT_/ x ]o.ﬂ T WX ﬂ_.i CO R Hoh Wﬂ@,do
R TR o O D <o R0 =T T o T | 451% o ureg;ﬂhuzm
o T 4r — o X =y X 3r m o ° o m iy 9 el =) e fn = il
—_— Ogmvﬂ —_ = E.E ET Oﬂ TN el o#a o~ 5
o uﬂ%ﬂﬂ% g g 80 M g =X T Yo 0 ,waﬁﬂ}m
i <P dlmﬂ B = = RN 4 il = 0 ﬂr,mﬂ il m.@] = ﬂu%ﬂa = doﬂ% ™ AN mH o _,,AT
Jw ] jariy ZT A q r O\m r ‘_I_H_wl o EE ﬁl N2 E N E.E . —_— M _..: <0
R COER 2w o B B 8 i < W M T = ™ 7 % e q 0% D Gl 2 M © =
/iy mﬂﬂi @.iﬂ_w %o of w5 8° = i AE o q E = oW N«E oy B° B _
= oo T e 4 do W ~ali~a ﬂxpﬂ% oy ﬂmﬂ_s N o 1ﬂmdo7
o m X | BK M ol o o T = ™ L iy = = N B ST ES
™ A mallgeiﬁZLo 5 & o el T N o EW @wﬂ]ﬂl} o ®° xaﬂw_m
ﬂﬂ%ﬂA% M = o T DR wm N N CSCRN © Na%%@ -
O W N R el BT SELE ET 2 27 % . e Yy TE =y
™ .o Y 6 o —_ s e O — == 2= 5o T
m_tl moﬂﬂroﬂkﬂoﬂoww Hwomwr m%ﬂei %ME %oﬂLMw: B ot ot ﬂM_m_ qulﬂmm‘ IHFHLWHHQMKAAL]O
i N a«@%EA o " ﬂ@ﬁ%ﬂﬁ] SEE . N oaﬁlaﬁEmO
_ ™ ]T%M1_Iﬂ;o —~ w7 R S ~ = T i M = h(cx E7doﬂ_.17r_|o_a
X o VCAL o %o W 5 o o U Egﬂﬂ% o 7 =0 & PP =T & Mo 4oy < T N
WOR ™ T ﬁoﬁoﬂﬂﬂa Ewn\ T B W ﬁe_l 5 ° R S Ellzu = X W oo i ,iﬂdrleo
<N gl = T — = M o T T 4@@1%\1 T X o - om T = F L%
o = o oy = o " oty N = N o = i 3 2 T T o 2
N .E.: S o H HQL Y iy ﬂo]].am N %0 o e o = — AF ATﬂ% 1) oy ~o o ™ T ﬂdo
=L <0 <O B ol NN u- & M o N LR L o= X <0 0 "
o X XS T S & HENE i vz e DF T =L £° p B2 o
c = B W ~ X - T % %ﬂr]ﬂo; el A R 5 < T ZE :
2z IT W Moo T — W DE DL oI o MER = 2 . N T W ® o
ve N b T . rEz® =~ 2 ® o 0 w2 B MEm M o 2% w2k W E
B uo‘é < ) LW 5= ~m g I Twow Py W 4 %nxn]% K
(s JIL]LCLI = pIg A i < ™ ~ XEL!OE o 3 = H %o r T 0 N i
DB b T TP T S ewm — T = b o 2T 2 Ry ZRA o " % "
T T 7ﬂ1r1.p| ) noﬁﬂuﬂ — T < o a Eoe ljxluo}lldo%
— ;ud.%o;o ]wm.Jl > W N o ™ x = A < 03177 —
g B x%%wﬁ%ﬂr W @izﬁ% ,Aomr@,. UEﬂluo Naﬂagféuo@ow
S 5 paged T o X . & RE R N T wmB W
g 5 5 T G+ = = 5 =0 B Cudumldﬂe_l
=2 g _ o T 7%11&.?# Hlxﬂ Yl %o %o S | nmo%olJi,m_uLt
=, ) dlﬂoqj. ~ & T - y;o,Dr,lﬂﬂLtvo#w e
o — Y W,Mu ,l‘mﬂ} Jlﬁo 0 i 001#0
g 2 FAaw T L = = e mol__mﬂwﬂlﬂﬁ
= S = T 5 ﬂm_,%x7;%mq ol
S = — s~ B %o | _x
[ = = 5 up o 4 o R
=S = ) B B BT P
2 s w3 X I
= = s QE]A
= it — K go
S = = @
= S B 3 -
= S & =
— o
=2



10-2022-0022328

5

=

=

o

e
=)

bod

=

21!

_z:!

il

A, A7 ZRAAE

17]

[0018]

47) B 3 Aolsh AUl w

, 7371 g Rk Aol

L
T,

ZAA

A

AolE o] gafe]
471

o714,

dlo]

[0019]

o

g A2

L
o

3t

[e)

A0 Alst A7) ol HE tid 2ALES v

3L

A1

L
o

A7) AL Za A ol

L
T,

ZAA

3L

23]
e A2 debeEe] Az At

o714,

[0020]

71 A2 et E

}Z;]'

olaL,

E &
— T

N

A
>

}Z;]'

B

W59 A3 (cupping) °}E|HE

71 A2

L
T,

ZAA

3L

371

Wy £

o714,

[0021]

244 bl

A dolEsh Az =

ELR

of ofshd, Al

P

b oubsl ko]

3
r

v

o]/l A

[0022]

"

[ 54

& 49

=@ 7e

o] 7]ell A g A

[0023]
[0024]

B!
1A

=

SHA|

[<)

P A g

[ 54

k],

st7] 9

<]

wigs 44

[0025]

2 ol 7HA] Aol

‘WO
ol

T

L R A L

i

;O.._

T

bo] arejs|o} F-of

gt
E2AA(10), v

FA(D=

=

X-ray 9 E

pu

e WA el ol

A(D)

2}

g

s

o
H

E

L

L

E]

& Hulat

goll A ARRE = el

=

e
22 XM (projection)

el
HAY EEHE A0EA, 1 AR AR s

[¢)
(20), 9% &FF(30), 1I/0 A Ho]=(40)E *E

o]
E]

[0026]
[0027]
[0028]
[0029]
[0030]



[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]
[0038]

[0039]

[0040]
[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

SIS 10-2022-0022328

T GdollA 54 olEl M E(metal artifact)e] ¥lell= o] 77 A4, 71 -0 a91& vp2 ¥ 3}
=4 (beam hardening)e]t}. CT 9G4S H=x thEA 2 Wl Filtered Back-projection(FBP)E AM&¥ & X-
ray’}F & olYA 2 A% monochromatic X-ray & 7Fgsh=td], AA FAuloME= B84 Fdo AR Qs
o] polychromatic X-ray & AF&3t}. ©]7]4 beam hardening o2t W<7F WHA3HAl ¥, metal artifact
e 29gE e,

Beam hardeningel ¢late] Z+ Z2 A M (projection) oA &9 A &
AA SAHE 7 Aot IR @A 5485 Ao| artifactsE: o7 AA .
&l Aste oY HEEE] ATHo] 3, dEALSE projectionG oA A #om Aqe ALY

o b
i)

o m
% o
K

i)

b

i
i)
tilo
offt
i)
o

o2
o2 12

(inpainting), X-ray ¢ =84 54& A5t o]& & Ao G5 J99 & wA3sk=(correction)
W Eol tt. Inpainting MHEES 7|24 0% correction HHEEC H|3] Ak ALl v]&o] HojA =
EAolgtes RS Zerh. sy o5 AA X-ray o ¥4 545 nHskA &skrlel, F714Ql artifact
7F HASEAY el AR ARIF EAEE A7 dAstr. whHel correction WHEC A9, Al A3rt
uj-§- EJJrX*OlE} ok wAe] Hagk oy AoF 2yEo] aHo], o] Iy 8 WA ORE CT A4
S FYEA T 7S FA8 Uik FRE 2 Ha, o2 <lsl] ALE Hlgo] ul- njlagHolA Hr.

Bodge] A Ao 2 (T &% ole#E ®A FX (1) Constrained beam-hardening
estimator (CBHE)E &3l o]%2Ql CT Aol AA| Astd ZAzpelo]l zpolE Axtsled, nAE 3149 CT A+

e Pt F 3 M3 HZF(linear optimization)ES E3lo] CBHES] unknown parameter® 2H3Fo 24
H &2 vhigd Qg F2E g8t By §8420 Fx2& 7HAA €.
Z2A(10) = 7] A@3AE #9387 dFez25Y 7] IAA4x9] 3D iy 94S s s 3
=

Z2AM(10)= 71Fdd wEt 55 e REERE FEE i 3, U Z2AAMAA 7TES 53T =
AT
Z2AA(10)=, otElHES XEFehe (T F4S AFAse @A, 47 AFAEE T G4 55 998 &
stals WA, AV 25 998w 3A B3 dolE AAlsle] F4 e wE A1 Z2AA dolHE A
st G, A7) B T dolE o]&ste] Y] 34 99 TR ofgHES dHE A2 Z2AM dolHE
Ak A, 7] Al Z2A4 delE et 7] A2 Z2AMA doly 717t Al %Y 4T A2 959
FgS 42 AFAeteE 9A 2 A7) Al 9 % TR CT9A

!
of W Agd 4 9
w



10-2022-0022328

5

=

=

H

e
=)

A

o] &3}

=
=

3} el

W

T

A S40090 4 A7) H

[0047]

L
L

9] %37 (cupping) °lE|HET} A3y

i=]
-

224 dolE]

3L

AL s E e A2 dege] A AEe | 4] A1 e E, B

A8 dolEsh 47 A2

3L

)
=3

A

A
TAHeR, A7) Al

Al S50000 A
A7 A2

=
=

[0048]
[0049]
[0050]
[0051]
[0052]
[0053]

A4

3=

e

=

=

224 dojg]

3L

skol Al

A%k

=

=

%3 o]

Rl

w2}

ol o
=1

%

Al 310914 7] FAd

A
T

<A (S300)

;OL
,%_.E
M

0
0

T

X

=

=

EEEEDE

hva

tol A1

o

[¢)

o]ﬁl

=

=

Aol A 7] B4 T3 2ol

=
L

=49

H =2

o€

K

K

=

=

%

A
il

g4 T3} Qo]

A $32000 4 A7)

ol A

[0056]
[0057]

o

ME

Al S31164

L
o

(S310)

s

o

7 epal X 7ka] A

/}3]-

=
R

ol wsto] ut

Beam hardening

[0059]

~
T
or

I~

r

9,,(D
9D

)

JI(E,0)dE

JI(E,DdE
JI(E,0) * exp{—p. (E)}dE

_m(

JI(E, 0) * exp{—p1,, (E)} (—1,,(E)) dE

_dp
T dl

1, (D)

84 2
o

[0060]
[0061]



[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

ZIHSd 10-2022-0022328

A7) e 13F 84 2014 P projection G/de] @ pixel dlA9Y AW A #& ougd. aEln
I'Tr;(l)o oz o = S 3] i} 3 2= o

S 27 pg do| 19E E33 AHY b XM (polychromatic X-ray)d 74 Algolt}. o7)4, 1&
FA T3 Zolojr},

IE, DS 54 ns Zdo] 19 EF3 A|HY polychromatic X-ray ©lA] o|yx] EE zt= AR5 %

I(E,1) = I(E, 0) * exp{—p,_ (E)I}

(intensity) & UEME A0 =Z Beer-Lambert law o] <3 2 19
um(E) AN = A = = - A 2=

Ao}, oJ7]A = 52 n o dE dAUA EE Ze= X-ray 9 74 Alg=oltt.

o7, B F3 Aol o wel RAsst oAl Xd 4] A4 (polychromatic X-ray attenuation

™
P o) g e 51 = 59 0.

Oy
¢
rE
Lot
ol
o
o
oo
Q‘L
92
o
N,
v
ot
it
(&
frtl
2
2o
=
o
a
il
1o,
i
o2
to
)
il
ol
e
ot
O

ORI
P o Bn )y gatel st 20l 10) 28N et

of
2
N
o3t
B
=
=
o
Lo
=
%
=
2
)
2

ol Ey polychromatic X-ray & T3k #AE0] e oyXA €n
(D 74 A% wakem, T ol 19 AN 44 Aol #rE AEE Ut ozyy

projection 72l @< &4 3 w,(1)= 34 3& ©

o
gﬂ
2
2,
2
]
>
%0
v}

84 3

l
wma)=.[emUUdF==ﬂ;aDz+zn(9m(D)
0

9,,(0)
[ In (gm 0 )
gn(0)/ .

o] 71 A & polychromatic X-ray o AHEHI} EAo 7+ A ( =] =
ol glol= Alkte] E7lsitt. oleldt F& FxolA "wolur] 3, 2 7R A S B3 AV 7 38
A

skl 49} 7+o] <A} (approximation)dhc}.

¥, (D =B, O +ap, 1)
B = liny(0) =ty (En)
Y, =1

1= exp{—um(EM)!})

wm,Z U) =In ( .um (EM)E

_10_



[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]
[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

ZIHSd 10-2022-0022328

o (E)

R, G T Aol 19} ouAe] mE 24 24 A 3t A2 T2AM deolHE AXtgt.
&

2AHE projection ¢ Pty,(1)& o]&3to] (T AFAS F8qabd 52384 59} o] A},

for+BR™ (¥, ) + R (,,,0)

o] 7)1 A, R'= FBP 92122 YERIY | fe R'(P)= wAs7] A9 (T A4 (uncorrected CT) £ o]n] gk},

BR™ (W, M) +ar™ (v, ,M
A ( .l ) ( e ) 7} constrained beam-hardening estimator ©]t}.
= A1 Z2AA Agola, o A2 TEAAHA AL},

47 Al ZeAA ASE, Al depEs A2 AeuEe] ez AdEE | A7) A1 sehuEs, ga xde)
~aEol i, A7) A2 HREE, el e B 74 A5l

47 A2 ZEAR AFE, 7] ohEBE BE 2AAS gulshs ol
47 84 5e] 7 aasel i A 8] % 6o tehvi,

2 owge] o AN mE C19ge] F% olEUE B WHel BE ATYE (1 IS G2 F

i

=69 (a), (b), (O)F 27 for, R (wo (1)), R (w,.(1)E mah, 7 849 549 HojZr),

v, R (e (1)E Al 9% 34, R (wa.(1)

£
N
>
(’:h
C
(o3
)
Auj
14
[
N
N
H
%
i
2
4
oX,
i
«
H
o2
ox
o
lo

ek, ol F4 99 Folo F¥Y olEAE @ 74 9

% 69 (b FAF T U] BFES A FH GholA R (v, (D)WF AL @ FEE wyw

o7& B owe] o Axdel W2 (194 F5 olEHE B Wi W2 HA HHL G Sof A
Aot

VAR &3E]Fe] &AE 47 = 2 A = 49 el vhe} o),
(0
A7) 7] 5ol Al Foj A of shi= 3}EkH] E (parameter) & lim( ) u“‘(EM), 1, aolt}.

1714 12 =2 moll i 73 dojz, #38H 55 995 ol83te]l Z projection ol B F3 Hol& A

(0
AL . !-I-m( )9]- um(EM)L A A2+ polychromatic X-ray 9 spectrum¥} o U]
w2 B2 3 A GRIF FojA ok Alte]l HAT, T Gl 54 999 Augy HALxgoe= oA 7

_11_



[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

ZIHSd 10-2022-0022328

olr

sttt

upxet g CBHE 22%-E AA| artifact o] W3l scale & gulste oz, T 942 5 o9 ol EAs)
3 5 A

= cupping artifact (CT A3} FAto] # Aol tial] W2 455 ko] WolA profile 4oz &= 3
QA BEIEAHHE Yehde dE) 7 7HE HastEE FA9E Fgo=EA AEE 4 k. otgl= cupping
artifact7} H4&7F == A9 kol F47F 5= v]8 &4 (cost function) ©]t}.

754 6

SD (£ () + @R (1,,,(0) () for M(x) >0

o714, b EFHX

o

|
)
Ll
=
fuj
=
rlr
re
r>~
RS
o
k]

=
X
rlr
ol
I
o2
12
flo
:—*
N
Buj
o2
12
flo
(e
(o
fr
i
2
30
rlr
=

o

wm

2
o2
ox

%8 WA ® 13& B oage] 4 WAoo mE C19de] 34 oleluE ny Pye e Ang AYs) 9
& w=Holth,

% 8¢ £mEso] WEle] oEME FaE wolzd. = 89 R WA QL ¥ 1% ground-truth om0l
o,

W 9Ee 7A7te) WS, 209 FaCw) EWE, 2 9] A(Fe) VZHE D 2 Ao BT AEeE]
WE BAEA e onAE melFT),

W oo FolE Ak olElNE Fh PWE Agsel FHW 4 olvAst EAEL. RE Ase AN F7Y
S oJFg YA WESL Qi AFEl A AAN D ATRe| e s FHs Jusk A3 =ef
¥ AS 908 5 9

E1e 7 el FE ORISD) 2 SE (AHE RelErh. Aeke WHe FBP W 5157k shol BOARRTE A
go FA3 SEE HolFrh

Methods Uncorrected LIMAR BCMAR Proposed

NRMSD 23.40 22.91 14.39 3.13
(%)
Time 2.62 5.39 35.57 8.73
(sec)
i#of 1 2 11 3
FBP

1 =3
3 olE|HES Zvh. ey LIRS A5 &5
p=y

2

ox
av)
Og(:t:
rlo
N
o
i
o
2
-
ox
iih3
i
SO
f
Q
N
k!
i
E
2
Og(:t:
rlo
=Y
BN
o,
=
>
o

J

% 102 TriTiPhantom ($1)3} JawEquivPhantom (o}2])e] F 7}A] sl=glo] g o] disf Aete WS ALE3H

_12_



[0106]

[0107]

[0108]

[0109]

[0110]

ZIHSd 10-2022-0022328

/é!,

ZE ] e, 4 @R (pa.(1), R (ga.(1))7F AR

Ll
f
£
M
O
o,
R
e
2
rlr
4
o
i
N

i)

%= 11 2 % 12+ LIMAR, BCMAR 2 TriTiPhantom % JawEquivPhantomol thaf #|<F ¥ e 7] wln
Zv7y BedFEeh. LIMARY 25 o 27(Z 13)olA4 & F %] 5% 99 FHe HHE AT 5 gl
MADE- H7}sHA] ¥odtt.

# 2 % O3S BOMARS AFA A F Ak B e RoFEth. BAEA &S olwA e #d @ rROI (% 11
2129 A1 vk FADES Fxste] ROI (2 11 2 129 A2 vt

i} 9. % A% w

Fol4 Aeke WHe BOMRETH FAol ot 4T ORS ® 134 foz EA® Loz A

LIRS O #h& 4517 e CTuvh ek, fg 3% #3927 27h30 wet, 29 9 FBp 499 4
3]

7} Z7F8ke] BCMARS] A3 A7k 2 Aot ¥ Hbo]
CPU, 32GB RAM 2 NVIDIA GeForce GTX 108022 G:A3% Al

#* 2
Methods Uncorrected LIMAR BCMAR Proposed
MAD (HU) 469.99 - 109.60 97.89
Time (sec) 3.91 8.63 43.41 10.49
# of FBP 1 2 11 3
#* 3
Methods Uncorrected LIMAR BCMAR Proposed
MAD (ROII, HU) 482.16 - 326.24 325.37
Time (sec) 443 12.03 134.31 32.56
# of FBP 1 2 21 5
CNR (ROI2) 36.54 32.84 48.98 49.74
olgel Mme ¥ w@el 9 Axdo] Baha B, ¥ wye] L s|% Hollx Fael AN b A 2
o] 2z EAA Blojux] e WA WEE FHE AT S Aoth. weEbA 2 I ¥
© Ae=g AAjdel s EA o 53] F wifled ViAE W& s Wl el e whFg Al et
LHHES 4 Folor & Zlo|

_13_



k1

)

F1

g

| =

0Q
0z
=08

ir

&

o2l
(20)

A

Y

/OQIEf B0l &
(40)

Y

A

Y

ZZANAN
(10)

_14_

ZIHSd 10-2022-0022328



10-2022-0022328

5

=

=

H

e
[=)

e

(R O R QO G
= w_ (1] ~ m
i 0 W T AT _
. - o= .Mlu au %0
i 1o =0l 75 R
X0 ioll ari hd 00 W.m e_w_ o
In I 80 = S R < N
R X Il nH 80 W=
N o 4 o Ui =
on o EL Al <o HlB— A
Q &0 A o Sy, =
B0 4r s W = o I Rt S 3
> = > o VH@E ol &I Vmamm.._._m Vmo____
© z <2 iG 10 30 X0 0 202
s = o 0o X0 zqEy 5 80
S | v Ar Dl
10 S i . S0 o ozt 0
i R S’ SER Ki0
o 50 = I ar S 80 '
. 5 Dt o i) 3 80 s
_._wn_ﬁ_ @V E” = mﬂ o X 37 ﬂ
i i % v W o= 0
o Ix 0 7l o AR )
° = A0 Al 2

_15_




10-2022-0022328

5

=

=

H

e
[=)

| _—S310

| _—8320

i

S310

FE Z=2H &
T Eole B

KIr A
=5
Ly 0
s 00
5 <
010
o R
i O
S 80
Al W
= ol
W Ul
oD
Mo

\i

OlZ 0l=0ot0d X1

=
=

ZH A Olole

IT

21
=

S

al

70

=

y
S400

—

ot

B
H

_16_

Y

A

S200
y
S320




k1

)

ZIHSd 10-2022-0022328

_17_

Y



k1

)

(c)

(b)

(a)

_18_

ZIHSd 10-2022-0022328



10-2022-0022328

NS4

e
[=)

g <tpSuaj uonenauad Aey>

H

<YV 13Yyy>

<(*);-¥>

<uonejuawBas [N >

19

<aew |9 payatiodun> <weiSouis mey>

_19_



ZIHSd 10-2022-0022328

_20_



k1

)

_21_

ZIHSd 10-2022-0022328



10-2022-0022328

NS4

e
[=)

_22_



ZIHSd 10-2022-0022328

_23_



ZIHSd 10-2022-0022328

_24_



10-2022-0022328

NS4

e
=)

EHI3

_25_



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8
	도면9
	도면10
	도면11
	도면12
	도면13




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 5
 기 술 분 야 5
 배 경 기 술 5
 발명의 내용 5
  해결하려는 과제 5
  과제의 해결 수단 6
  발명의 효과 7
 도면의 간단한 설명 7
 발명을 실시하기 위한 구체적인 내용 7
도면 7
 도면1 14
 도면2 15
 도면3 16
 도면4 16
 도면5 17
 도면6 18
 도면7 19
 도면8 20
 도면9 21
 도면10 22
 도면11 23
 도면12 24
 도면13 25
