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Conventional CT Photon-counting CT

Courtesy of Linképing University, Linkoeping, Sweden
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THEB A RIEEICERTIES /A XIEIO T RMIOBIE O RV F =R ICH M T 57200
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FL—var BB 2B TACTHBE TREAZENTERNVEHDIV IS AMNE ~DOE N N
7eEB A 5B

[Photon-counting CTDIF EE £
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IRIVF—IGFMEEH UG RO MIENE R EEM-IET ABRDT LI Vay « AT 4V
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1) Flohr T et al. Photon-counting CT review, Physica Medica. 2020 Nov;79:126-136.
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(2) Automatic Scan Planning
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Murata K, Manabe T, Miki Y. Quantitative evaluation of COVID-19 pneumonia severity by CT
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using a deep neural network in direct comparison with non-contrast cardiac CT: A validation study.
Eur J Radiol. 2021 Jan;134:109428. doi: 10.1016/j.ejrad.2020.109428. Epub 2020 Nov 21. PMID: 33285350.
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1) Paola MDi, et.al., Radiofrequency echographic multispectrometry compared with dual X-ray
absorptiometry for osteoporosis diagnosis on lumbar spine and femoral neck. Osteoporos Int. 2019 Feb;
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2) Cortet B, et.al., Radiofrequency Echographic Multi Spectrometry (REMS) for the diagnosis of osteoporosis
in a European multicenter clinical context. Bone. 2021 Feb;143:115786

3) Adami G, et.al., Radiofrequency echographic multi spectrometry for the prediction of incident fragility
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CEE=D
1.Turbo Suite

RSV A A=V 713 SENSE & SMASH @ 2 D2 K SN WNETF =542 T7 05 —H 0TI 7
Z2ETHMBETHAN BB ERBEO T ENRLSE,SENSERIG UcaAIVDIRE 73 i o frhilk
LicHi 2R 320045 K THb,

GRAPPAVIZI SMASH # B L7 il THO . k-spacell il T — 7 2L 77—V & 1 L %
YER T 5,0 TV 7L TORRNT = RAVMIAF o PICNE LY 77 27 =5 (ACS @ Auto
Calibration Signal)E 2 ANV LU AVMDENF—7E0KRDSNE2 5 (GRAPPA kernel) ZH W
THITEINDNTUNARA—D VT DFHEIIHPDLOT  TI/EIV—rar T 7 — %@l E LIS &
T—FT7 7 DM BLR ) A XD HE R T 5,

CAIPIRINHA?IZ 3DA A=V T ICBOTEH WE R M A FEBI TEB/3FVIVAA=I VT E il Th b,
WHTET—IRANT T =Y TNV T FTERA VNV TNSEBIET OB LT —FIDEBDE
HIHEIL ., g-factorD BAK M T52ET SNRIKE FAMZAZEMTES,

SMSUE 2D A A=V 78 TH B W 1 % [ e 12 ) k2 48 KOV B U | e 4% IRF ) % 2 i 3 5 B2 i
THB.SMSIBNFUIVA A=V VT ERBOT 7 —H TV 7 U IcH SNRIZE TS Signalidfk T
UIWRFE RSB, UL e RIS U 7o i {5 2 2D F % 1 0 kK 35 &4 B0 5 A3 & 720 [ 5 8 B IFf o
JAZXDBEEM T 5,203 3 Wi LA b % 6 K il 32 BRI B # £ 715572 SMS Tid GRAPPA &
CAIPIRINHA®D; fiff 2 254 2 J5 Ia] (Slice GRAPPA.Blipped CAIPIRINHA)IZJGZ L TW5, B
HWIIZIZZATA 2 A D Slice-GRAPPA KernelzfE Bk U 2 B M [F] I i &2 (Multi Band) TH -
fomi g A B T AN D ATA AN E ST & Slice-GRAPPA 7213 T 58 4 75 i Bl 28 K 8 T
JARELTH NG RATA AN TH WS GRAPPA(In-Plane GRAPPA) TlI A —/"—H%2 7)o 7
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THIETHIORLEN T B, Slice-GRAPPATIE A —/"—H TV 7ICXBR R3O BnTco,
Blipped CAIPIRINHAZEH L TRIAZXFH M OEBDEFIIL AR EZR ELT0a (X 1),

X1 SMSOBER

Compressed Sensing? (UL FCS) B W BN KRB ITI2EEKOUE LI HLT TV EET HiT5H
MEMRICIGAH LD BB T = o Bl REE T T 28 ThHo. R & 5D0 Bl 7
—4® Sparse(AN—X, BOWETHO T2 —T Uy MEBEABLUTEBKEBH LT —5DIFEAE
DA EaEARBL RABMIOED OB T = o0 LR LU Rk #E M E2KRH5,CSTIIE,
DISOY T — 5 DO 4 1 2T D72 IR AR RE R 2 KR IR T 22EN TSR0, 7 — 7 I
CRBIV T LR OIENE LU k-spaceDAEH T EHES L RSN TS, 7aba)icL->TIR10~
205 Lol MSTT — YU (g ) 352 EM A fEE 125,

CS & Sparseth &7 =5 D507 LS 3D MRA3D MRCP. &R T A F3Iv 7Y —47 2 200 K
VXM ARBED IDU EOTF =5 OB LOK 2D T — 5 TIERY R IKL25,

2. Deep Resolve

Deep Resolve? i3 i £ 1 #% ik 7 0 & ZiZ Deep Learning Reconstruction(VL F.DLR)% i\ iz
56 1Y 75 MR 1) 15 RS K B i TdH B, Deep ResolvelZld MR D /A X i THS Deep
Resolve Gain& . %8 [ 4> f# §E % In] | & &% Super Resolution £ #fif MU D A 117z Deep Resolve
SharpM & N TEOSNRAS &< ZE [ 43 A BE O = O] R %50 R R CTHUS nl BB 12975 (1K 2 ),

[ 2 Deep Resolve Gain & Sharp
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(1) Deep Resolve Gain

Deep Resolve Gainid. Intelligent Denoising& )24t H O #ff 2 H W TW0WA(K 4),

MRITIE\ 4D/ A X3 G 2R IC—RR I AL TOEDIF TR ZAE IV DIKEITIKTF
L a0V E I BSNRW S AANVDOEENSITHE > T SNRA FRBM A IZH B, £/o STV IV A A—
VT EROCBE A TIAIVOIFIRERIEIZE-T g-factorMZEAL T 5720 W FT BYIZ ) A XL AL
RIBAERD ) AXT IV T — 3R 2R EN RELTOEID ZO XS T RE LTI
Xt It T&7 U, Deep Resolve Gainld,CSTH W T b Iterative Reconstruction%Ji: i L raw
data& R FRF AR L7/ A X<y T2 BRI 7 o2 RICH A AL IET  g-factorO R B%E & L,
J AT B8 A XA BRIk £ 352EMa] 2 TH5 (X13) , Deep Resolve Gainld, il & [0l ¥ %= 75
LB AR NN TUIVA A=V Ot 2l L0 EL TR BB ZEELILE S TH,
Intelligent DenoisingiZ &0 /A X% £ U, & # (b &5 8 O Wi 32 % n] fB 123 5,

Conventional

Low SNR Inqividual High SNR
input data noise map output data

At

W

|
o Y - N
‘ \ ’ . : fos) !
| o

Eh , ‘:-q___. h-;‘.'f 4 &'”"‘- S ————

Original:
T2 TSE, TA 3:45 T2 TSE, TA 3:45
Matrix size: 256 x 320

4 Deep Resolve Gain & Sharp

(2) Deep Resolve Sharp

Deep Resolve Sharpid. % [ 4> i 6E % ) b S8 28 LU 4 7 HE 5% 52 i TH S, Deep Resolve
Sharp® H ¥4 &75% Deep Neural NetworkiZ KB E DA 1T =700 5 14 B O H 14 2 5 R/
KT AEEMFEETE,CDTIVIVALE, — X EBIZRBORMIGEL G R BEEOW G T —5 %
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HWWTHEEHEIN TS, Deep Resolve Sharp® ¥ F—53. 2 H 527N —LT572D.HoWAEHL
W2 3 AZEMTES,Deep Resolve Sharpld JINE LA DTMN w7 2% A4 X%k K2F51ZLT
BRI BIENTE MG ZER T5IEBL MO MR G 215 5ZENa REELLB(X4), 72,
AT AN RS 2 IEFEICHE B9 5 H B TV U7 raw dataZ @ 4 f i K 7 o+ ZXI2H A
AH FHHERKZEOMREMEEI/ORF v/ EfTHTET IREIZEONIE B O A EE R DK E
D OMRE B 21452 ENTES,

(3) Deep Resolve Boost

Deep Resolve Boostid, Unrolled Neural Network% N —2& U 72 [ 1§ 7 #§ 5% £ i T, 7 XF LIV A
A=V EFHLEOT =L G ROT Uy = TV T EER TSI AL TEO A
WT 7RIV —var Ty 7 —IZBOTh g-factorDEBA MK LI /A4 X LM fTbh. 2D g 1ck
WTH 4 ~ 5 DTV A=I U TG W 5 TE Do /o input Wi 81213 rawdata, 31V I&
B mapME N H B HBREO/IaXF 2y 7 ICIDEAEEAHIRLTOA(H ), ZOE 7 1IZCSD
Iterative ReconstructioniZDLRZH AA AR EDITIRD 2D A A=V U 7 IZEBIFBHCSD [ #E % fif Ik
TEB. 57 R DB FEIC Deep Resolve Sharp® £l &#l & & b & 22 A 43 i 5E i 15 % 12 fit
35,3512 Deep Resolve Boostid.SMSEPFH TAZET A FTIIRVVE S HREBEBEGVWT 7
FL—var77 78— OTRB T5IEM Al R EE 72 (X6),

Final image
output

Enforce consistency
with raw data

X5 Deep Resolve Boost DE G EBHER TOEX

PD TSE fs p3 52 PD TSE fs p3 s2 PD TSE fs p3 s2 T1TSE p4 52
0.2x0.2x3mm? 0.2x0.2x3mm?* 0.2x0.2x 3 mm? 0.2x0.2 x 3mm?

Total scan time: 1:58 min

X6 Deep Resolve Boost O Eg K & 18
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(EX=5)

Deep Resolveld i G E M IcBIB3 /A X7 —F 777 O AR R L. LD BT 7250 —
VavIeld— AR O S R E ot JA R I A B S S B E L ERE R E AR O
BTET R SRITIEWNE W ] T 2 R Re b = ] BE & L7,
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1) Griswold MA, et al: GeneRalized Autocalibrating Partially Parallel Acquisitions (GRAPPA). Magn
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