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B % 7= W% A% R EAY computed tomography (CT) #4E I # S5 L H 12720, CANON %t
%, ﬁE}KﬁEﬂﬁ ST & 7RG U F P ki 0> Adaptive Iterative Dose Reduction 3D (AIDR 3D,
% i\ 7= Advanced intelligent Clear-1Q Engine (AIiCE, L L L1-L3) 2 &Sz,

%:f,$H%m%%ﬁﬁ%ﬁﬁbt77ybA%ﬁmioADR3D&A&E@@@%&@L,A&E@ﬁ%ﬁ%&
L. BIEZA 77y D AERRE Lo ARHEABREGREZFIRL, B5XEHE 74X, a2 72 MNHMEiO
contrast-to-noise ratio (CNR), ffgfst & 7 4 XEFED signal-to-noise ratio (SNR) ZHIE L7z, ZD#E%, AIDR 3D L1

IZH~ AICE L2 TR B RIBEITEWT 2L, /A A 7eno7=, CNRIZ AICE L2, AICE L3 239 17%, 63%Dif

Eﬁ%?ﬁix))%]ﬁlruﬁ’ SH, SNR Tl A B (0.9 cyclessmm) 12

BT AICE L1, AICE L2, AICE L3 2547 23%, 49%,

80% DM AR BRI STz, ZDZ & M5, AIDR3DLL &l LT, AICEL2 1X/ 1 X3 7L, E5 K%

[F%C, 2OMERBICHF G 2 Taeits Rz s,
F—TU—F : CT, BHKIELUSTHFEMAE, REYH
I #8

Computed tomography (CT) & 2 E R AR D
HARM R TTIEE, CT THRLNERET —ZIZ—E7 4L

SR ZAT VN, EifR & L T ?“5 Lickvimons,
T DFFIEE T VX IRk (FBP : filtered back
projection) & L CTEHEMNGHERAINTEZ Y, ZOHENS

&0 @I TERRIE < & R BT 2 B R PG B Rl s
(IR : iterative reconstruction) 23BA% &7z 2, 41 IR ik
DFERMZ OV TIZAB L TWRWES B H 523, BRI
OEBEEY, TNERET —F LME G E - fEIE L7
i % Eﬁa@iﬁ BEHBAIES> TV FETH S,

WA, NTHHEE (Al : Artificial Intelligence) O#
f/’r'\f@*OT“szé??éESé?;? (Deep Learning) # AW T#E &
U7 1 RS A AV B AT 28 CT B ICH i &z 39, v
VAT A ANV AT AARASHOEREMT) 7T T
7 & CTIZiE, IR{ETH % Adaptive Iterative Dose Reduction
3D (AIDR 3D) (Z/l%, Deep Learning % i\ 7= Advanced
intelligent Clear-1Q Engine (AICE) 73#4# & 7= 3, AIDR 3D
WX EAE R OIRE CRET — & LB T — 2L, /
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A RMEWEITH 2L T, REREEEZHELOD, EHE /A
ART —F 777 FNaelRETHIENAEETH D 9, AICE
I% Deep Learning % FHVTYERL S 4172 Deep Convolutional
Neural Network (DCNN) ZHAWT, /A Xy 7 F L&
BT HAIELTH Z LT, FEEEHFFLOD, /A X%
BRETHZENFRTHD D, WA & bIFHEITE > 232/
DREEZHERF LoD, /A X&RET 25 2 LW TE 5,
L2L, Al Hiiz#ERALET 4 —7=2—Fxy b
U— 7 3EERE T v AT DA S TIE RN
72T Ty IRy 7 AT, BERISE AT SN TR
ROTEEESLEAE DR N SLETH S Y LENTWVD,
F 72, AIDR 3D, AICE OXLIRFEME DOFERIICZ DV TIEIER
MThrew, BEKBRGCHERIPOERINTE R
AIDR 3D A EICHWHNRTEY, AICE a)i%:)\ z i‘lﬁﬁfx
FEBNRALND, & 2 CTARBFIETIE, AICE | %
MERIEIZ DN T, /4X%v7+w®ﬂ%%,n/b7x
b 72 EOBLE DIERIE L R L, BRIRICA H e m Ra 32
22 t2EMNE LT,
2T, MBS E WL OREEAEEL, W7
7 v MAOJABENIZ, BIEZ A 7 7 b A7 b NI
fEdE 2 P& L CHRE 217\, AIDR 3D & AICE (2 X %
FRIBRIC DU TR & MR ERBEN R Om & ik LT,
BN S LT, SEMEETELNTZERIZENT,
EETIMAEDELLHEHENTHD, HDWIEREBL
TWADEHET L2, FA40 77 bARIERL, Z
A OEFREEEZIE Lz, 612, /A XXWiEo#
BERECTIENTH DD, BoREHEIFET/ A
X b aHi L7,
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JEF DB YT LS TR AT & RIE 8 2 72 CT B S AL Dk © 7 7 > b L 5EER

MEBEBDREZMT 72012, REBEEZELLSET
contrast-to-noise ratio (CNR) 33 X O signal-to-noise ratio (SNR)
ERE Lz, 22 h T A ML, SRR AENRERE &
NI CE 202 R THETH Y, CNR ITH A
bar k7 ARMIMZ, /A4 X (CT EOZEHERFZ, SD :
standard deviation) D8 R TG & ENETHEAITE 59
ZEM 5 FEAE T H D, CNR OFE T I IATHEIRRG 28 L
7o =77, SNRIZEER O FFE O & (AL oxt LT
ENTE TGN ) A AOFTHNTE D0 ETRTHIETH
D, EEESEE D SNR 23 @ T AL, MO S T
i THD EHBTTES, D D5 CNR X SNR I,
B FRAECIRE & (BEBR%E) 2k 2RICEE
ERBOICEHM CEZ 2HETH Y, PEBEEERL -
DOLRMNIMNERBEE PRI N TN DN EHRT D DI
FHTH 5,

II. A%

1. fERARER

CT #t{& !X Aquilion ONE (Canon Medical Systems
Corporation, Aquilion ONE/INSIGHT Edition TSX-308A,
Tochigi, Japan.) ZfEMA L, M~ 7 b & GREEFE,
flg# = 7 > k4 N-1, Kyoto, Japan.) OFRERNICHIED Z
A7 7 b A BB (M 7 > b A N-LICH RO
FEBEAERS, B4 10mm Bk, CT 4& :-800HU, -630HU, +100HU)
ZELE LR 21T 2 72,

BIEOZ AL 77 FAOKWEEK IR, 772k
LONEITH 10cm &L, A BOT A U TEL 0.,
0.2, 0.3, 1.7mm ® 4 FHHZ Z L ZFi 8 AT DK & 10cm &
LClE L, £72, Tl 7 27 U Ao [4E (E£ 5mm)
ESMANCIE 4 ROENARE (—i8 10mm, & & 10cm) %X
FEELTRELE, 477 PAERA LA 1Y
O CT EIZOWTIE, MERICL Y 2D D0EWNEEZ B D
MIBHUINBEZ L 72 B2, T4 v 2RO CT DT
REL TV T A NDEOFMME 7225, REKBZNR D
FHEIZSWTIE T 7 U Vo P4 (B 5Smm, CT fE : 9
120HU®) & 22450 CNR, SNRIZ & % 21T~ 7=,

i SRR LT, filtered back projection (FBP), ZIRIT
U A EERLE D AIDR 3D L1, AIDR 3D L4, 725 ONZE
JE &3 & - AICE L1, AICE L2, AICEL3 ZIRL,
MBI 2 TP RIS A L7z, F72, BEBRHEHRRD
D ) A AREZEORI ZHRT L-UL (L1, L2 %) (35
MREVZE LV IROERERZ T SO THY, AIDR 3D
L1 (Weak), AIDR3D L4 (Strong), AICE L1 (Mild), AiCE
L2 (Standard), AICE L3 (Strong) 9% &9 525, FEMIC
DWTIEIEAB TH 5, AIDR 3D 1% FBP & BT LI AR
B G oW - BYGE UG H g RE CTéd 5, AIDR 3D
L AICE 1ZFY /U AT 4 DU AT A AR E
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FHEOHHTH D,

TR 42 Gt <o 0 R ALK 200 SR o0 BFAG b AR AR AT > 7 b
7 =7 ImageJ (NIH : National Institutes of Health, Bethesda,
Maryland, USA, https://imagej.nih.gov/ij/index.html) 7g & X
{Z CT measure Ver. 0.99d 19 (CT measure) %M L7,

ARFGEIE, CT EEICHEH I N TV D BB FMAEDOSR
DFRHEZERNE L7 7 FAERTHY, AMEORHE
BRI X DB RFMITAT > TH 2R,

ZA4 > 0.3mmd

T4 > 1.7Tmm®
. S NGEZ Y
Smmd (727 V)
. IEMO G FE 0 kT
1310mm (727 U L)

74 0.lmmd

74 > 0.2mmd

M1 BIEZA 77> b LD

BEdm 477 A

a7 7 > k&

K2 o772 MA, T4 770 M A
PR R O i &

2. EBAE

1) EM&FHTh

] {5 AR VR DB WIS X A REHHBEOE W EZH DS
LD EWEBROLETICBITEEXRE, /74X
CNR DHIEEIT -7z, K2 DX HITHER 7 7 > b LoD ffafzE
WIZTA 77 NAEBEESEZEE L CRE L, Z
DEE, FA 77> bl & X ST 0o R
58mm ThH o7z, AF v Ffhid A ARBUIRBREM E S RAT
D X # CT R icHB T HIEHE(L~~GALACTIC~ (3T
2 /)1 #BEBIZR L OLDICRELRE W, FEERTLE
(display field of view : DFOV) (X7 A > 7 7 > F ADH L
ZRB L & L7 DFOV10em, 72 5 NI 7 7 o b A D
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S, T,

LA EE L & L7z DFOV30em O i 2 s L 7=,

Image) THUS L 7= {4 % 5 A iA %, DFOV10cm Tl
B4 10 BIOF—A T A AH 10 &0 % INEFE L,
1L7Tmm&EZ A O CTEAZHE L L, £k 10 e Z2h
2 fEALAER 21T 5 7z, 0 2 LR EE % LT, Imagel
DAy MEREERL, BEU EofEse v b LTk,
BT N ENEEIMMETE+ ) A ROEITH YT 5, kI,
155 WNELET 2 FEATIC T O O8I (ROI : region of interest)
EHEL, ROINIZEERNS2H6% 1 L, Fakkt
L7z, AUy FENTHIIETE+ ) A AOHITHYT 5
20, BEHEXELIK LT/ A A0HELED, 25
KB, ROI 0¥ (EETLEITOH) »OIEEEE %
L3I 2 THHLE,

BB, TAV7 7 N AOFMIZI T HEERITNE R
O#PATH B 270mA & LT-,

DFOV30cm Ti%, BEEREo CT i & 22X 0 CT i, 2
RO SD %, Imagel IZL VW PIEL, WX TCNR ZEH L7z
13, 14)O

ROI(S) — ROI(B

CNR = T(m()

ROI (S) : fE=fHElk (BifEhEng) o CTfE
ROI (B) : (5 5fElk (EX) © CTE

SD (B) : #E(55fEl (850 @ SD
K1 HBFEMOTZHDAF ¥ &K
A ¥ ¥ VM
ZF ¥ vl ~VHNLAF v
ey b A faiR 7 7 v kA
A7 A FRE{EE T I
AR 10 19
DFOV (c¢m) 10 30
EEI (mA) 270 380
HEE (kV) 120
T} {5 P A i FBP, AIDR 3D (L1, L4), AiCE (L1, L2,L3)
PR P BE lIESEESE'
A7 A AR (mm) 0.5
[E]dE ] (s) 0.5

2) REEHROKRE

BRI E DOEWIC L D& & CNR, SNR D BE{R % B
LT DD, BEBEMEE LI TR 2T, A
XY IR LIDOTA T 7 P LADEMEE L EITITo
7= (F23B), 77 NAORBEIZERFIED 1) EiEET
fili (K2) &RERE L, BERITE NSO E LT,
F AR T, BERK TEICHNLN TV AIDR 3D
L1 & AICE L1, AICE L2, AICE L3 D4 % & o FEHs pk i
% 10 #7>5, CNR & SNR Z&HH L, MEKIHO "IREMHIC
OWTHF L, ZZT?DCNRIZ Imaged ZEH L, T4
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NI N PN

Fks,  fEAOR, R, FRH

V77 v M AHILSREE ZER O CT i, SD b A LT,
SNR (% CT measure Z /A L C, FXmbRE &SR 1419
2, HHXoMGRMECH D5 MTFE (modulation transfer
function) (X714 > 7 7 > b AOFLINE (727 VAL EOM
) OWigAHRODHZ LI/ D72, AIDR 3D X° AICE
DX O RIFRPAE Tl MTF BNE8h+ 5, £2CT7 2 Y
NMUOPREZE SR L L ¥ 2 712 & DG EEE MTF &
X LT TTF (task transfer function) &3RiL L7= 10, $£7-,
J A REFEIZZER D noise power spectrum (NPS) Z{#H L
7o 72¥, TTF L circular edge 75, NPS (3 radial frequency
HEICX D, CTmeasure (2L HIE LK,

B ’cz x MTF(f)2
SNR = W )

MTFE(f): 5 A > 77 v N APLERED MTF (5 E1Z TTF)
NPS () : 5427 7 b LB S5E (225) D NPS
C: Hamlc L 2EH, AEIL C=1 {RE

c=1

%2 BEEBOBRFOTZD DA X v o Fff
2 F v v EfF

A F v v JiE ~UALRF v
A A Wiz 7 P A (ZAVZ TV L)
R m1 10
DFOV (cm) 10
HEIL (kV) 120
BRI (mA) 10, 15, 35, 90, 180, 270
1] {42 P B FBP, AIDR 3D (L1, L4), AiCE (L1, L2, L3)
PR AL Tt F B £
A7 A AJE (mm) 0.5
[EIERRE[H] (s) 0.5
3. MEEHERM

WUEHEREYT Y 7 b =7 EZR.R Version 1.6310% i L,
EGEHIZRBIT DT 14 7 7 hAD 2 fE{LLIRED 10
BOBBBROES KB L /A4 XOKIZONT, BEBRFTH#AK
EOEIT L B ZOMEHT 2 3240 L 7= (3 EK#E1X 0.05),
i EAERGED 6 B (FBP, AIDR 3D L1, AIDR 3D L4,
AICE L1, AICE L2, AICEL3) 22\ T, &foT—4Nn
ERAARIZHE 9 D> Shapiro-Wilk B2 E %47 - 7=,

Shapiro-Wilk #EIZEBWT, b7 &b 1 BN ERDAR
Wt WA (p<0.05) %, 3 B oMok %
Kruskal-Wallis ¥ %€ (2 B9 > D t#g % post-hoc &,
Steel-Dwass DZ EH#R) 12 TITo 72,

Shapiro-Wilk BREIZH T, REENIEROMITHE D HE

(p=0.05) (X, Bartlett MREIZL Y 3 FELLEDO%ESEIED
MEEIT- 7%, 3 BELLLEOROFEEO g% —rhd &
ST (one-way ANOVA) IZ & W {iT-7- 18,
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Jifi&F OB UGS A RRIE & TRIE 8 & T CT iR P Rk o gk

. #38

B {& 5

DFOV10cm 22\ T, 2 fEfbALERE &I DR & LT
BHLZCTEZE3IIWORLE, ZOCTHELY bENE
TAERR, BRNEZ AR VA FRTDH LT 2 LALER
B A 57, 723, SDITMERTOAEBHD SD O _Fefni
INBEHELTHR L 72O HR %R Lz, X 312 2 flifb st
B OfZ s L, BEBENIZIE, 0.1, 0.2, 0.3, 1.7mm £
FSAUNREFNFN8A, 5.0mm LR 1A, WAHRED
XK 4 RDOEF T B FEIET HEFICR Y B EAEIEK
3IZRLZROI Th D, KEGHMERIEDREF KRB L /
A AXDEERATTL, W ORERER S5 IR LT,
FEEXRBEIL, AICE LI BRHEL, Mo TOEB T
RIEIZHEARBEICE N -T2 (p<0.05), 7=, AICELL 2%
B BRI DI o 123, oS ERERIEORICH
BRREE R 2T, /A AO¥IL, AICE L3 B b 72 <,
fth o> 4 T DGR RIE I A BT o 72 (p<0.05),
£7-, AICELL ’&H / A X DA% <, 7> AIDR 3D L4,
AICE L2, AiCE L3 & OGN IEDICAEEENH Y,
) A RPN EIEmI T (p<0.05), E5HIZ, AICE L2
b A ZXOEUTD 7 R BRI 415 AIDR 3D L1
WX LTHEIS /A X3 blenotz (p<0.05),

DFOV30cm (22oW T, 55 7= O Fl %X 4 12
R UTo, BERERHEG 19 BOBEIFRE O CT HA %K 6 12
2R D CT AR 7I1R LTz, 7088, CT EHIZFEAME, SD
XA A TR LB FRER LIz, 6T
AR NERE O CT -800HU 2% L T 2%F2 2, -630HU Tl
S5%FESE, +100HU TIX 75%REEDEN R LN, —F, 28
K[ TREFTITRTHEY CTHEIZIZIER UE & A2 >722%, SD
1Z FBP 28 —F k& <, AICE L3 R b/hEhotc, £ 6
LR T MHHEH L7 CNR OFER A2 5 128 LTz,
MR o 3FEME L & AICE L1 & AIDR 3D L4 @ CNR 2313
ERZTHY, 5> AICE 28 AIDR 3D LV & CNR 3@ H»

-7,

ST N

) A K

K3 T4 77 ka0 2MEEEDE (DFOV10em)
i FRE AR VAT AIDR 3D L1, BE L v & CT EILR,
VT AANEILEAD ROI TH D

(©2025 Health sciences Research.

77 v A EER

# 3 2 {EfLABEOREMEE & L THWZ L.7mm ££2
Z 4@ CTfEL SD (DFOV10cm)

CTfH SD
FBP -821.1 172.2
AIDR 3D LI -821.2 172.2
AIDR 3D L4 -821.1 172.0
AICE L1 -821.7 171.4
AICE L2 -821.0 162.9
AICE L3 -819.5 161.4
F4 FEGEEHIEO 2 LEBIZ I T 215 5 KB
&/ A4 XD (DFOV10cm)
Lost Noise
FBP 140 £ 2.1 190.0 = 55.1
AIDR 3D L1 139 = 2.1 174.1 £ 52.5
AIDR 3D L4 14419 112.6 = 32.0
AiCE L1 134 £ 22 257.2 £ 58.8
AICE L2 148 = 2.1 98.6 £ 253
AiCE L3 194 + 1.3 101 £ 6.5
&5 R4OKWEBEEHIIEICK T HETXKEEK
& A RO O R (p E)
Noise rpp ATDR3D AIDR3D  AIiCE  AiCE  AiCE
Lost L1 L4 L1 L2 L3
FBP 0.987 0.025 0176 0006 0.001
AIDR3DL1 [ 0.999 0.079 0.052 0.018 0.001
AIDR3DL4 [ 0999  0.995 0.001 0901 0.001
AIiCE L1 0.987  0.995 0.893 0.001  0.001
AICE L2 0.951 0.931 0.987 0.719 0.001
AICE L3 0.002 0.002 0.002 0.002 0.002

10> 0.001 1% p<0.001 DA

TRRT p<0.05 & FE T

X4 FAE R
{4 F SR VA IX AIDR 3D L1

B ol (DFOV30cm)

zate
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S, T,

#F6 CNRBEHISHER L HEEERE o
& WG P ETo CTfiE & SD (DFOV30cm)

-800HU -630HU +100HU
CTiH SD CTiE SD CT{E# SD
FBP -810.0 92  -6546 153 353 529

AIDR 3DLI -810.8 7.6 -654.5 143 365 51.8
AIDR 3DL4 -8129 53 -656.4 13.3 353 514

AICE L1 -811.7 5.7 -654.5 13.7 34.1 51.2
AICE L2 -812.3 44 -655.8 13.0 29.5 499
AiICE L3 -815.5 3.6 -659.1 12.5 259 495
£7 EEEHEE (Z2K) © CTE L SD (DFOV30cm)
CTiHE SD
FBP -997.5 5.0
AIDR 3D LI -997.5 4.0
AIDR 3D L4 -997.5 24
AiCE L1 -997.8 24
AiCE L2 -997.7 1.7
AiCE L3 -997.7 1.4
800
600
Z 400
200
0
-800 -630 100
TEEEEE OCTE
m FBP ®AIDR3D L1 AIDR3D L4
AICELI1 mAICEL2 mAICEL3
X5 AREEENE O & {5 AR AL T CNR
(DFOV30cm)

2. LEEHDRORE

DFOV10cm T® CNR %X 6 (28 L1z, Wb EEIR
HAIIZAEV CNR 233880 L 7=, AIDR3D L1 & AICE L1 23iE
<, X AIDR3D L1 ®J52 CNR IZEVMEIIZH - 72, 72
B, CNREHIZIWT, CT X FEHIME, SD 1L FfnzfE
PR TR LT BN R 2 Uz, X6 Ourfel iz (2
WDOIRA) 75 CNRAB B0 &b {5 EERERDIZE 2
%, AIDR 3D L1 : 210mA, AICE L1 : 245mA, AICE L2 :
175mA, AICE L3 : 90mA T -7, ZH kv AIDR3D L1
(2% LT AICE L1 TIH# 117%, AICE L2 T34 83%, AiCE

(©2025 Health sciences Research.

NI N PN

Fks,  fEAOR, R, FRH

L3 TIIH 37% D E B CTRIZED CNR &7 -7=, EEIRE
METWHIT D2 L5 AIDR3D L1 IZK LT AICEL2 15
L VAICE L3 2B W TR BN D220 44T CNR A3l %
Tholz, 2T, BHEIZIZ AIDR3D L1 BAEICHEHA &S,
1 oX 6 O AIDR3D L1 & AIDR 3D L4 ¢ CNR D Hi#E3Z
WEER -7 2 £ B LI AIDR 3D 12 L CiX AIDR 3D
L1 oA OFHI & L7z,

BT (mA)
 FBP + AIDR3D LI

AIDE3D L4
« AICEL3
- ZIAT (AICE L2)

AICE L1
< ZTA (AIDR3D L1)
...... %1824, (AiCE L3)

o AICEL2
%A (AICE L1)

K6 127572 O E 2250 CNR
(DFOV10cm)

SNREHD7Z0HD TTF 2K 7 (2R Lz, BB OENIT
X5 TTF ®Zkic>W\T AIDR 3D L1 TIHEEERIZE
TTE2MET L7 (K 7A), AICE L1, AICEL2, AICEL3IZ
BOWTHENFIREEIRITE TTRIIMET L7223, Hikm
BRI EE A~ L, 10%TTF i 1.5cycles/mm %
B2HbLDONREN-7- (KTB), 2 TTF & NPS L v &
Hi L72 SNR Of5H 2 22 & e %2 0.3, 0.6, 0.9cycles/mm |2
DOWNWTRH 8 IT/R LT, ALEMBEREEKICKNT, EFERET
AL SNR 1T L 7=,

%9 0.3cycless/mm (23T, AIDR 3D L1 @ 270mA @
SNR L [FI% (272 5 AICE O &t AIDR3D L1 ® SNR IZ
YTV AICE @ 2 5 (Bl 212 AICE L1 Tl% 180mA & 270mA
@ SNR) b EMMMIC L vk 2%, AICE L1 :
370mA (270mA Zxf LT 137%FH%), AICE L2 : 288mA

(107%), AICE L3 : 209mA (73%) L7229, AICEL3 D#
23 270mA L WK< 72 o 72, [AERIZ, AIDR3D L1 @ 180mA
(2% L%, AICE L1 : 202mA (112%), AICE L2 : 203mA

(113%), AICE L3: 142mA (79%) 720, ZoOHED
AICE L3 O A3 180mA L W k< 72 o7=, Z HIZ, AIDR 3D
L1 @ 90mA IZ%f L TliE, AICELL: 111mA (123%), AICE
L2 : 97mA (108%), AICE L3 :67mA (74%) L7320, Z D
586 AICE L3 DA% 90mA L W &< o=,

0.6¢cycles/mm 123 T SNR 23 [A1 % 72 5 B EFE O K/
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A
15 +
125
1 -
&
Co07s t
05
025
0 . . .
0 0.3 0.6 0.9 1.2 1.5 0 0.3 0.6 0.9 1.2 15
22 1 5 B (cycles/mm) 22 1 % e (cycles/mm)
~-90mA AIDR 3D L1 —&-150mA AIDRSD L1 -8-270mA AIDR3D L1 o oo Acb Ty o s ACE D) o rma e
--90mA AICEL3 —#-180mA AICE L3 ——270mA AICE L3
X7 EEHEOEICLD TTF OZEA(L
A: AIDR 3D L1, B: AiCE L1, AiCE L2, C: AiCE L3
A 22 [ & # %2 0.3 cycles/mm 2= [ J& 3% %2 0.6 cycles/mm C 25 [ )8 1 %4 0.9 cycles/mm
0.07 0.07 0.07
0.06 0.06 0.06
0.05 0.05 0.05
e 0.04 0.04 e 0.04
Z Z
“ (.03 0.03 “0.03
0.02 0.02 0.02
0.01 0.01 I 0.01 II I III
0 0
AIiCE AiCE AiCE AIDR AIiCE AIiCE AiCE AIDR AIiCE AiCE AiCE AIDR
L1 L2 L3 3DLI1 L1 L2 L3 3DL1 L1 L2 L3 3DLI
EI90mA = 180mA =270mA B 90mA m180mA m270mA E90mA ™ 180mA m270mA
X8 ‘EEiDEVMI LD SNR DZEL
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Comparison of iterative and deep-learning CT image reconstruction
methods for lung fields: A phantom study
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Abstract: Image reconstruction methods using deep learning have been installed in computed tomography (CT) devices.
Canon's Aquilion ONE CT is equipped with the Advanced intelligent Clear-1Q Engine (AiCE, L1-L3), an image reconstruction
method using deep learning, in addition to Adaptive lterative Dose Reduction 3D (AIDR 3D, L1-L4), a conventionally used
iterative reconstruction method. In this study, we compared images of AIDR 3D and AiCE using a phantom representing a
lung field, and examined the utility of AiCE. We measured the number of signals lost and noise, contrast-to-noise ratio (CNR),
and signal-to-noise ratio (SNR) using various reconstructed images taken with a homemade line phantom. Evaluation
indicated no difference in the number of signals lost and less noise with AiCE L2 compared to AIDR 3D L1. The CNR
suggested a dose reduction effect of approximately 17% and 63% for AiCE L2 and AiCE L3 compared to AIDR 3D L1. The
SNR suggested dose reduction effects of approximately 23%, 49% and 80% for AiCE L1, AiCE L2 and AiCE L3, respectively,
compared to AIDR 3D L1 in the high-frequency band (0.9 cycles/mm). These results suggested that AiCE L2 has less noise
and the same signal loss compared to AIDR 3D L1, and is likely to contribute to dose reduction.

Keywords: Computed tomography (CT), Iterative reconstruction method, Deep learning reconstruction method
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