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Development of a Deep Learning-based extending the effective field of view in
cone-beam CT
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This study examines the application of cone-beam CT (CBCT% in radiation
therapy, which contains up-to-date information about the patient’ s body and can be used to
recalculate dose distributions for treatment planning and monitoring. However, the limited field of
view (FOV) of CBCT results in a lack of body contours, which makes accurate dose calculation
difficult. The aim of this study was to extend the CBCT FOV using deep learning to complete
sinograms.

Three models were created using the pix2pix deep-learning algorithm: a sinogram-based model and a
CT-based model, each using different image pairings.This study indicate that deep learning-based

sinogram completion using CT-based modelis a viable method for extending the FOV in CBCT with
missing body contours.
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1. AFZEBAE 4 FI DY 5
R BE U RRIRIR L, TRIFRTOTRIRGTHE CT CHECEMlRgs 2 /i U, 1RWGHE 2 S22k, 1
MALL SO 0 EIRIREZITY 2 EN—RINTH D, TO, IRFEHIM IR ERD TR
DNFANC L DIERIB ORI/ NS Z DFAN D DT, REREEERHRIER 2RI 5 72012,
PRGTELDH 70 2 B ERET L, 1RG22 8 3 5 % 5 O B 1R%  (Adaptive Radiation
Therapy ; ART) & MRS, JH%E H OfEHFRORE &2 SO U 725G HEI S ATRE CTd 5, HIIKE ART @
FREBRKRD LN TS, UL, HIFEART 2 Eiid 5 72H121F, 1BH B OB (RiESemE
) DNEUNCEG SN TWD Z LTz, EERKR CHEET D MEERMNTRE T SH2LERH 5.
HARBIZIE, 8% OSHIREIT 15 0RRE CRKNET 75729, BRI ART IZBWTH 15 0
ECTRFETRZRETIEDLZENLEEND.

Cone-beam CT (CBCT) %, VA% H OIS E 28I K D587 % e/ NRIZHNHI3 5 72
W, — BRI 2 3k D T45  (Spotlight CBCT ¥ : {Kig#i /K18 CBCT) ZFIHT 5.
Spotlight CBCT 1%, #% 360 FE 52> 6 kV-X # % RS L CT MR 5 Fik L e 0, 180 &
+a EAEERE LB T2 2 & T, IR B OIS EEENC L 222 R/DRICT 57200
VBTG (AP OmEg) ZHS3 2. Spotlight CBCT (21, HR{EIFH] & HugiR 4 K <
HLRRBRH DD, N KRBT LHREARHY, {7 —F 7 7 7 ML HEEIKR TR S
b, ZORRND, HEFHERIOKEMESCE T HBEL EMEICIUG T2 ERREEE 70 5. Rl
f ART # iig 2 72356, REio KIED 7o < JEPREHE CT Y OB 75 I @l TEM T 51
WRBETHD.

Wk, 7T—F7 7 7 MEBOBEBREBSENNIITE STV, T o X EEE LE
BV A 1T 5 A 2R FE TR T —F 7 7 7 MEBIIRENTH Y, 2>, REREIRIBIZK
THT T —FIIARAETh 7. T, BEBRABRENE L CEBEFENER ST .
GEEE I ABICEG A EE B TRECHIMEAL, T—F 7 7 7 FORIREIRIEE
A OB TR 2 VRS DB L, mBERT S 2 EnWfrsh5.
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AWFFEO B, FLHPZRIEHRERE 2 V72 B0 ART 2 B3 572012, EEFSE il 2 Huv
T, iRl /K8 CBCT OB UGE, KO, (KigEE LD 72 OEG AR 2 B35 2 & T
H5.
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(1) RERER/RHE CBCT Ol ik

AWFFETIE, FEA CTECT)» LIEENEICERKN T 57 —F 7 7 7 &R A S S 8ml
CBCT(sCBCT)% 45k L, pCT—sCBCT #X7T Jlffi7r —# & LiciEE 8 L5 CBCT 7 —F 7
7 7 ME(AR)ET VA BI% LTz,

[N 54 SEFI O pCT, CBCT 7 —# i L7z. pCT 2> 5524 A 200°0D [alfinfiz i 2 F80E L
7o B ER(DRR) & 157, T DO, Bix 7p k& SCEMEOIRENER) 2 pCT FIZERIICRA S
7= (Generative Motion Artifact Generation £ /V). = Z T O DRR 267 —F 7 7 7 MMt
% sCBCT & —WRICFHERK L 72. 16380 2 T A A D pCT—sCBCT %7 JlffiT— 4 & L C, pix2pix
ETAEI LT, ETAON) T —2 a0, JIT—F L3RS 1300 AT A4 A AR AL
% D sCBCT & pCT O FEXJHExtiRZ2(MAE) &2 F 35 Z & TiT 72, AR 7 LR ERIK TH
HILIZ CBCT 7 —F 7 7 7 MIXISETE D& il 272012, #7728 1300 2 7 A A CBCT
ZHWT, AR MUEERI % OREIERELIME(SSIM) & MAE &R L7z,

(2) KERFRRIE CBCT ORERFIE T

AR T, il kK48 CBCT 12kt LT, tRETE 2 AW TRimsE 21807 2 HiEZ ¥ L7z,
R BT U RO BRIBIE & M T L 72 80 SEf 4y D pCT & 3 JEHI4r D CBCT Zxf4t & L. 3
4 @D CBCT IZZENZ4 51, 5, 10BfREZEINTEY, 2020 TEHEHLE. EHLE
pCT 5 —X & CBCT 7T —# %, &TS512x512 ¥ 7 &)L, 70 A7 A A& Liz. pCT T —# X FOV
BILET MRS LMD =%, CBCT 7 — X IXE T VEHI O 72 DI L7

O EEFEET VOB

BRI ZE R R~ R U — 2 (Generative Adversarial Network: GAN) DOJRAEFTToH 5 pix2pix & H
Wiz, 804D pCT T — X ZAELIZFEH 64y hET AMH 16y MZHEI L. 350
E7 /L (Sinogram N—AET /)L, CT X—RET /L, fCT X—RAET/)V) ZMELETEEHE
v kT pix2pix % Pytorch DA ZMHEH L, K40 =Ry 7 EFTEH L. FETNALDOT A K
Mty NEHWT, FEHETNVORBELZTM L. Z0%, EEEO CBCT 7 — X2 b s /I fig)
Bt L7z, BHli I, pCT _LOKERERAMES D EHIRRNICISIT 5, HilriE o R b ERE 26
cm AN DOIREGERE 7200 2 xtgt E L, MAE & 3 ¥ HRA7 (Root Mean Squared Error:
RMSE) & SSIM TaEffi L7-.
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(1) RERERRHE CBCT O k&

B 1B —F 7 7 7 NAEKRET VOMEBEL LT —F 7 7 7 MEREFET VO E &7HN 2 7R~
. EEENEE AR T —F 7 7 7 MERTE T VIC L D8 CT IXEMEMIC CBCT LRSS TH -
7z. AR ZLEERTD SSIM ¥ KLU MAE O EHEHE(R 721X 0.409+0.076 36 KL O 78.1420.4 [HU] T
o7z, pix2pix ET/MITIIT D SSIM I L N MAE (% 0.43140.060 35 L T 64.1+14.8 [HU] (ZH &
(tBRE: p<0.05) ZekFELT-.
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(2) RERER/R4E CBCT O IRRERE T

HET VD SSIM DFEUED T b w VTR Y 7 HUICBNT, 7 A My FEHWTRLNLT
B4 & IEARE G5 R L=, MAE, RMSE, SSIM @ H 4% (Sinogram ~X—AE7 /L, CT
NR—=ZAET /L, fCT XR—RAET/)V) TERLH (1691, 48.11, 101.73)HU, (23.19, 29.57, 39.26)
HU, (091, 0.83, 0.83) Th-7=.

B 2 127 A MHEy b TPRILZEHG L Hcd 5 EMEE, KOZibOZESEEI HAER L
Tce— vy 7ORMIEZ Y. B— vy 7 CHET DL CT, fICT X—AET /ML, Kzl
o> HU fED 573 Sinogram N — A E7 /VICHARNKE ) o7, Sinogram ~N— ZAE7 /L%, FFIZ
BERAOMMNME G EmREZ TR CE v (K2 HRAN. £72, EOoETATHL TPHRITS
HOMERTNTEY, MO THU EOTREESKE o7z (K2 REHD).
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