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ASTUDY ON THE INFLUENCE OF A SCATTER CORRECTION METHOD IN CONE BEAM CT IMAGE ON
THE ACCURACY OF REGION SEGMENTATION
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TEBOR R B AP FE R R Lo e e

The purpose of the study is to use a cone beam CT for the radiation therapy. A cone beam CT system

attached to a linear accelerator has no collimator to avoid scattered photons originated in a patient body.

So the reconstructed CT values are affected by scattered photons, as a result of it, the CT values are

inaccurate. To remove the scattered photons, a scatter kernel method was used in the process of image

reconstruction with a maximum likelihood expectation maximization method. The feasibility of the

proposed method was evaluated with the result of segmented regions comparing the multi-slice CT and

scatter corrected cone beam CT image. Our proposed method could segment the bone, soft tissue and lung

areas as well as with the result of the multi-slice CT images.

Key Words : cone beam CT, maximum likelihood expectation maximization method, scatter correction

1. [FL®HIC

BUEOEIRR TlX, BURIENER ST 5, ik
SHARIE TR ORISR EE LT L, 22 IER
~ofEaE b L, GHEREEZIRET 22 %
BRELTVD, ZOFTELHNLNRTHDDON, H
G i 5 (Image Guided Radiation Therapy: IGRT)
ThHY . FEEBRIARE FIEN TV D, BkEE U
BURHE TIL, TRIEIHEIAMER SV ORI —Es ¥
BRESA AR S W5 L EIRC ., ERIEIRORBf R K<
M52 EeNROLND, ZOBRENHOHEOBIIX
B, SKEHLR ., AHREIE & W o T E B A L ST 5,
Z DX D 72 R ORI A O IR R O
DATDOHEEIT D X THRELLD0N, X B CT Hi
Th b,

X Bt CT ClE, RIS X i Z B Ll L
7o X B RtEic B W RS TR L T\W2D, 2 OEE
PEBFTENOITV, 2 Ea—F 2o TUHT 5 Z
& T X BRORI A3 A1 2 WAl U, AR IR o0 PRI E % I
JEEgE L THEMICHEIET 22603 TE5, X M CT
DO TH, v VFRATAACT Tidal A—#[1lzHwv
TTF—4E2WET22EMThbl, Z0al A—4 |2k
DEEREZ D Y b TDHZENTE D, TDOD, EMER
CTHlER ST — X E BT DHZ N TED, L LA

LRI TF AT A ACT & BB ST T,
TR 4 C B gk OB ENCH B O BT BB S h
R, Ko T EHIEER O KRR O FRECIF RIS L
TOMEBOK T E VSR EAET D, T0D, 1A
FREBTOERNORIEICE DY - E DA & e FHR
LIEDOMHENINVLETH D, B2 EbT 5 BEEAL O
REEMEICE D 2, RFEEEIT L CRBTRG L2152 03
DD, TOBICAWLNEENR=Z—E—L CT T
H5,

LrL, 22— E—A CTIZiZa Y A= RN\,
FHEAER %25 1= 8L A LT LEWIEREZ CT |
EEOBGERGET 5 Z LN TE 2R, FICHWEERN
AR VEROEATIE, <L F AT 4 X CT #HWiZik
PR & RE SRR DIBESAMIC/R > TLE D LOIRE
HBEOBEMET T 5, 2D, 23— E—54 CTIZ
X% CTIEIXTRERIEICAWD Z N TE 2R,

AL TlEa—r e —2i CT ITRAT B HELR A BRE
TOHFEEZRZL, BEWIEEZITH, LT, BEF
EOHNIEDTAM AT 5 7210, BELMMESR Do —
v — A CT B Kk OHELRf ERfoo 2 — > v — A CT
BIZBW T EI 21TV, ZOMEESEEE L~ LT
AT A4 A CT BHBRIZE > TR LDk E g LT, F#F
4T - 7=,



2. Ak

BT IAREEROVEA RS I 2L — 3 T
X0, BRDEEDKMH0), H(Ca) . MioAZTT 757
Y RAERAWT, 33—y =LA CT ([ZIRAT 5 EELRS
Hi 2 AERL LTz, 7K B OVE OHGELBR /3 A & 3R D BRI
BRI AL O % National Institute of Standard and
Technology ( NIST ) 2342957 — &% ~<X— 2 XCOM[2]
ZFM L TRDO T, MOBELRR A —F i3k LT
BIZ&W L, EREBERHOMEEZ XCOM LYk,
Fio, BELBRAIAIE 0.1cm & ST LR B HHOE
E(0~20cm)lZx% L TYERR L7z, & LT, #ErtRIZR g
# Ak ¥ (Maximum  Likelihood-Expectation
Maximization: ML-EM {£) O A% KGRI AGA B, T
HMOBREEIT o712, DLTORICHEG RN CFH
L72/NT A—F &Rd,

#£1 RTA—HOHH
i BREREES
j ERE S
k SURDY Y B o
n KA E1%
I R LD TR TOEEDOES
J HEHEZEEEDL T X TOREREOES
W WRRBICE D D SURN Y BB oSS
d BT HEEOES
A ﬁ@@ﬁn@f@%ﬁ %
Pi FRRET—
Cij [HIF | Tl stk ﬁ'*xf’tk T O HER

ML-EM =D F#EAGHFERITQ) TR D,

n+l _
g EZQJE;CJZEIJ W

ied; jel;

BT HNBRIE
Wi T 2 EE OBBESREE 7T A ~ U O FEE(Scatter
Primary Ratio: SPR)% 7>F THGEL#R A —x /v & L T(2)
KTHRLL,

PS
SRFKdz-——JiiL—SPRdxe#” @)
ZPSFk,d
keWy
Z LT, ML-EM JEICE T 2 HEERE T — 2 OHSIC

QAR AEHAHAATZR)AAEFIH Lz,

KO ROT-HEMDAITER L T,

z ZSRFi(Hk)Ci(Hk)ﬂhk (3)

jelikeWy

EBREFHEOFIMEZFT 5 72010, BELSRAE AT
Da—r—25h CT BEBRIZIBW T, B & OEHEHEROE
BB EITV, ZOBEBSEREEZ LT AT AR CT
ERIZ L > THRONAMEEE L, FHMliL7Z, ~ LT
AT A A CT WEIZ X » THLN DS EIBMET. B
R EE T D E/ NIRRT X A HimEl] & LT
FE L, BRI, £ F 254 2 CT Bl
B TIROFBEIS S BIBE A 3%0E L CHElkE 210, #h?
NOTEIE O I K Oy 8% KD TR R & 51
L CHERMAE RO, —7F. :w/twACTﬁ@@
ML~V F AT A4 A CT B E KIS, HOBEEEEL
<HIH L7236 45 =7 — 7 EAH=0 }: ERL.BRoT
e EEAT R LT, ZOBIC, BEEZ S <RE
T 5 L ARG HEIK DTS T HER E%aéﬂﬁ‘nﬁfﬁi))ﬁ%< TS
Do ZOZETRETDLIT I -7 BN %, BN
., fitihico s — 7 v e L=/ 97 CELE, £
7o, BEZ IR RET D & AR Gk THEOWE BB
SN IAL T2 D, ERRRERICZ T 7 ERERR L.
DODT T T7EBEBPOHDYE, TOXRNT—E—L CT
ER OEIR A BRI BT SR Bx T, £, BR
FEORENEDORAED T2 DR EF R ZATWVEHE L7, #
BHBEICHN T HIEZ, vV F R T4 2 CT Eifgh 545
HAviz CT fl 2 SN O R & & X ¥ 2 CHRimig %
V£ % 77 1#%(Segmented-Region method: SR #£) T %, SR
BT, v AVFATA A CT EifgkOa—r e —L4 CT
R SE . M, WGHHERONEI Ik B 2 T, 22—
v E—A CT W OfENIZ, v~V F AT A4 A CT Hifg
NH/F BT CT % & X #2 x CH G 2 /ERk L7z,
WEEIEREICE L. vV F AT A A CT Wi, =
—rbE—&4 CT #itg, WEMMEZRD = —E—L4 CT
B & 2N U TRl 21T - 7, FRAGIE M &
REFHEFOMRER & OFREAZ MRS Lz, &S
i O ERRZEIZ X B (distance to agreement: DTA)f#ENT
[5,6] L BREDZE L MRESATDED 2 D OFHEEE 2 5 &
LT 12O & L CTHRAET 5 vy iEdriL7]1 2 Az,
ENENOMHIETITEBT — & L RAMEOZEZRD,
TDFENLLLUT & 72 58461 pass, TALLIS % fault & L
T pass rate(%) & 71 & Lfaﬂﬂﬂ'ﬂﬁ & L7z, W ot
BEIZB VT pass rate (3 100%IZ U1V 728 DS B & 72
5, W THW-EGRIZEZE O, BEET—2ThY .
BT —2 LTI~ F AT A A CT il 2—2
v —2A CT B2 R Uk A2/ 3 5 HG & &S ks
FHAIL7-E(G o 2 fiE vz, LUTFICE W7 —
2L,



(@~ /NTF AT A X CT g (b)2—> & —24 CT Eff
B 1 fifiT— %

@~/ TF AT A ZCTEifg (b)=—> & —.L4 CT Eiff:
2EMT—# 1

@~/ TF AT A ZCTEig (b)=—> & —.L4 CT i
JEGT—H 2

3. #R

a—r B —24 CT Em&ICx L CHELRRE 21T, &
R OMRE Rk 2 L7-fE &, ~ v F 2T 4 2 CT |
% % AT SE Ay B & bee U7z, DL IS BGELBR IE AT o
a—r b —A CT #iff & BELRAH E% O Eifg % 3~ TR
7

Wi 77— 2 G BELARAR (A O {5 T8 K OMGH R Rk
DAY EIBE DR FETRNN-31.12%.,  BRESKELRE K Ol AE Ik o
4y EIBE DFR 2R )3-40.90% T 3 0 SEISY EIRE FE 28
fER L o7, Lo L, BEFIEICL 2 HELRA EZ O
B R OIS #0023 BRI D RAFE R I13+20.6 7%, HRERHE
e B O i fE I 0 43 BB DFR 223 13+25.96% & 72 V) fE
SYEIREEE DS B LT R & Ao T,

() ELAR AR 2 Al (b) L AL AR 4%
X5 a—2ybE—ACTICXAMiT—#

FEEIC, BT — 2 2B\ T b BELAEERT O Wi T
(T K ORER ALK D 53 FIRIME DRAZEHR A -43.00% TH Y |
TR TIEIC X 2 BELRAH TS 08 & O AL D /351
EDOREFEFRIT+22.85% & 72 0 B BEUG A W B L 72 fE
Brhot,

() B ELAR AR 12 AT (b) B LA 4%
H5a—r v —ACTICLAERT—%1

Fo, NV TFRITAACT HHBLE=Z—2E—A CT H
4G o SEIR AN S T2 RIS B\ T b AR IS SRy
B B A B U 7=, BCRLARA E Al O B C Il B OVRES
HARE O IR DIRERN-54.13% TH 70, BEF
B X 2 HELAAI B OB K OWCHE R O 2 H1 B D38
1T +14.03% & 72 0 FEIEBCOY BIGEE AN A R L7 R & e

-7,

() A AL AR A 1F 717
K5a—rbE—ACTICLDERT—4 2

(b) BCEL AR A T 72

I, BEHFEREICXL 2702 LT oORIIRT,
a—rE— A CT g K OBELRATIE R O£ h 2
D pass rate(%)Z < LTV 5,



fiti7 —Z B L TiE, 22—t —24 CT Eifgo pass
rate(%) 23 B < . BUELBRAE OV R A BRI 2 2 & Ak
TRWFER &7 o7,

%2 T —& & 7= DTA fEAT#E 5

o — B — L4 CT Eif HGELBAT IE 22 O iR
91.7% 91.0%
90.1% 91.2%
87.2% 87.0%

K3 T — 2w Ty fRHTRE R

a— v —A CT Hifg LA % O {5
92.6% 92.3%
91.0% 92.5%
88.3% 88.6%

—J5. BT —ZICB LIRS R RIS L DR
THUELBHIED NIRRT Z L N TETRR L R0 T2,

F£4 EGT—X %A DTA @i ss 5

o — B — L4 CT i HCEL MR 7% O i {5
67.2% 94.6%
86.3% 93.1%
88.9% 91.5%

#5 EGT—H &AWy RN

a— ¥ — A CT Hjig SRR AR E 1% O %
70.1% 95.9%
87.6% 95.4%
89.7% 93.9%

4. E®

FEERFER L BESH E# O 2 — > ©— 4 CT ®itg %
AWty ERSEIRm E LB 2 b5,

ZOHL, MLAOEET—2IZB LT, BELREE
DRI EIBIMES, ~ LT AT A4 A CT B L VR
BFRME L 0 RE<BHI SN2 L, HELBREIC X -
TE PR — 8672 CT A FO®ig L R > TLE
STl ThHDHEZZBNRD,

a— 2 E—A CT BE{ROEE DL ITIXHELIR 2T T
W E—VaYT—F I 77 NI LI T—F 77
7 MOEET D, 20, HEHEDO A TIXa—r
E— A CT B OWEIIRFRETH D Z L2, T —#
O EFHFIBEORERNOE X BT,

5. #&i

BEL — R B N a— 2 B — A CT B O#ELE
MIEIXWT O ANEEBICK L THETH D Z &
LTI Tz,

HRE - HARBL e THRE & TH T2 B 11— BRI o
BERLET, 7 OREEOSIICHZY | NERE
REEESES BRI S B O BRA R 8 R AT
ST RREAMERL, GBI W TR EZTHE O
MR BRBMEECR D E LT, HVRLE I TINE
L7z, BIWMZEREORE, FEEZGD, Z<OFOT
WAHZTHEE L, ORI E A, KETHY
WS TEVE LT,

2% Xk
D HAREME® LFE N N7y 7 REZBSR, EHRE
BTN Ty o, BARERBG TS, pp.
272-276, 2012.
2)NIST XCOM : Photon Cross Sections Database,
(http://physics.nist.gov/PhysRefData/Xcom/html/xcom1.html)
IR FE, P NMRHLR & ML D BRAR K, A AR
T JIWFIEAT, pp. 2-13, 1995.
4)Rosenfeld A, Kak A, “Digital picture processing,”

Academic Press, 1976.

5)Harms WB, Low DA, Purdy A, et al, "A quantitative
software analysis tool for verifying 3D dose-calculation
programs, " Int J Radiat Oncol Biol Phys., vol. 30, pp.187,
1994,

6)Cheng A, Harms WB, Gerber RL, et al., "Systematic
verification of a three-dimensional electron beam dose
calculation algorithm,” Med Phys., vol. 23, pp. 685-693,
1996.

7) Low DA, Harms WB, Mutic S, et al., "A technique for the
quantitative evaluation of dose distributions,” Med Phys.,
vol. 25, pp. 656-661, 1998.


http://physics.nist.gov/PhysRefData/Xcom/html/xcom1.html

