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For previously developed in-house software, (1) we implemented modeling of gradient
magnetic field and confirmed the effect with a digital phantom (2) customizable RF
pulse, pulse sequences, TR, TE, FA, BW, slew rate and Gmax were implemented (3)
‘save as movie’ feature that enhanced utility of the software were implemented. A new
software that simulate macroscopic behavior of the spins and were used to simulate
signal behavior with multiple IR pulses. By introduction of a powerful workstation, the
number of spins for simulation increased to 10,000. These results were reported both
in domestic and international conferences (JRC and RSNA, respectively). Off-line
reconstruction software was developed. By using compressed sensing technique, clear
visualization of cerebral arteries was achieved by using only 20% of full 3D-MRA data.

SR TERR
(GRHAL : 1)
[ERES S LiEESE S o Ft
AT ERR 3, 300, 000 990, 000 4,290, 000

WFgeoy 8« [E 3K
BFE OSFE - fE : NESREFREZ - e



¥—U—RK:MRI/ "SVAR—HF A | 3 a

L= | BRI EE  EIEEAE AR

1. AFZEBRAE 4 FI D 5

m&wﬁbfmnfiﬁﬁﬁ®§%mﬁﬁb
LR BIE TMRIT 24 2 223772 DI IE MRT
DJFRERIZ %#émf&ﬂ&ﬂME&éﬂéo
LvL, ZOFRBEBEST H7-OIZITETT)
EROEMR ?@ﬁ&#ﬁ%k&é# HAT
ILERBGICER T RE N 5T, &
D5k FR B E N HE TE RN TN D
EWVIHI A RBLEN D B,

2. WHEDHKY

AWFFTILEG R B CEH &40 5 MRI 7L A &
— L ADY I a2l —a VAT AR
LL, TOMREHRICETRTDHZ LTl
FHR B E SRR B A O B g & Bh i D Z &
EHE-OHWET D, 5T, BGORYE—
Py e, B ERERE, A Re Lo
ZIalb—hL, ZOMEET 4 — Ky
735 L TR COME) 2B 7
A =R B RET DI KIEEZIT I,

3. WOk
1) WFFEREFEN N E TR LIS ]
WAL —l AV a2 L —FERBIEA,
2) VI al—va UEFANEKBLECE
SN TV D% 72 RE 2L A NS AL
BAHBEEDNE 5 E BT 5,

3) SSFP (steady state free precession, JE

FORRE B R AEER)) 72 EL KRB THY
BNAY—HTH L ADY I 2 b— g UELT
VY, FEBERORRERE R & kT 5,

) FRRIZ MR HE@E CUNEE ST (raw
data) % MRI MEE/NOHH L. A EiE
R D FIEIC OV THRETTREZR v A
T LEREET D,

5) [Ehl (BAHREIE) RS RRELRmIC
:V X DR EHEN L. &%a%#*#%
Bz TCVIal—arw2{TH 2N T

%X 9. Matlab T GUI k&, BA¥T 5,

4. WFFERR R

SERR 23 AEEEIIBEBA R DR S SV R v —
AV 2 L—F IR LT, BeAAED T
Z. NFRITA & AT A A TF O A ERYE & T
T AIATe Z LT, AV DO EEDEWN
WCEDRFBHEOENN Y I 2L —3 g
KB TE B L9107tz Fio. TORE
%5 & )L Shepp—Logan 7 7 > b A& T
FEE L7z,

AT A ABBRCHPFIZHNNENL TS
sinc #VRIZHINZ, MT 7SV AL LTHWS
NAHZENH D hard 7L 2 KR Fermi 2L
A FEE LI, NV AY—F U ATIIAY

) Maenitude of tranaverse magnatization

5
1

IIIIIl%&Qy .

ST O— ﬁj_]t/iﬁ‘—‘\ 7T
v hm=—_ SSFP, EPI #FE#EL7-, F/-2
N0 —4 2 ZATTR, TE, . 7V v 7,
N REMEEIZEAD L YIC L, Afd
Wlg O H ER D ORI 7o b NI KE
%Eﬁzﬁﬁfﬁéiimbto

YIalb—va OERE, EEOKGE
M« & TR S AEE OB E CEE & L TR
Pk oEAAB L, ZHEHY 7 My =
7 & L CORIMIE % & & 7=,

IOV T NI = TICoNnTIREFEAD S

-

-0
]

RFamp

| L | | L | L
2 4 12 14 16 18 20

sl [ [ ImTTW
i HU U‘l J‘H TR

12 15 18 20

5 Lo
Manitu d 1T 5. Ma g.(ShappLoganPhamom) |

o y W v \(J\J\W.I\\/ |
! | L L L L L | L )

077 hEHER—LX—UT—RABRL
7o ERREFBIRHZIZ, RTLLA A —
DU AW EG B R AT O T2
OFMEL LT, EENSH ) LT raw data(

-1 = maeniteds of spre A
— maenihuds of sprs B

L 20 30 40 50 i

BEERIINZT—2) I LT, EEDOM
Bl&&2fTolmb b7 — U o EHEEA LT
MG EMER AT Y 7 ho =T 2B L
o HafEAFIHEICHCEND IR 7V AEHE
B AAEDEEGAOEFELE Y I 2 L
— " T HEHHRY T =T AL



FAEER time-SLIP JEIZ BN TEF ORREEE 1T -
7=

o

SRR 24 BRIV XATARBE OMF RN 2 56 8 S
B, 1. REEAEVEHEL-V—I AT
—Y g EBEAL, K 10000 fHO A D2
BarIalb— MR- TZ, 7272 L,
HND~ ~ Y 7 2% 128%128 Iz =& L
THLATAAFRIZIIHE 7 Lo Ly
2L — MR TERNED, AV (IR
k) TR < BB LD I 2 b —3 3
v EAT o CHRRBLYS T A2 BEE L.
FATHE L,

CEST (chemical exchange saturation
transfer) R Z2H D72 DIHANLN S MT 23
LA LT, PLERENSOF T

MR DOESTREORITTEE (
Z-spectrum) [ZOWTHRZ{To72, =Dk
L PERDMT Eifg CHEH STV 5 sine #
NZASIES RS R RS E N S 2 WA AN = )
W7Z L, 2V ARY—F U ADBIZ NS
W7 (BUE, BERGIZ x50 T — % BSH)

V3al—var V7 Ny T EENES

(201244 A, HARESBHRTS) BLW
ERe (2012 4F 11 H . AR #EE)
THRKELEZ, £, BEAMBIEOY I 2
— ¥ a VR A e RO IEEE L ERBE
WEA L, 2bb bR THEE LR,

BT — 20D QBB 7 7 7T K&
LT, FEBROMRI fRBZEEHLHE LN 3
Wk MR angiography OF — & %% &
W2, MBI & 21TV, Effit 7 oFE
Z AW THI 20%D T —Z 236, fEA 72 ik i
BBEEEDLZ LI L, ENDOEE TR
FHEIT-7- (2012 4F 12 H, Ffitr o7

LEFORE (4)) o T MRI HEE A —D
—TCTHLREFENT T AT RWVRLLD
HHEEFETHY, 5% RE RO
JEDNEIFF S D,

o3

&

.,.. i %8 : \ 5
B ERFR N EmEI T

5. E7pFEFKmCE
(WFFeERA . WHIEo R e O DT IE 1
(=)

CMERERR L) (RE 0 1)

(Fa%ER]) Gre k)

. BEARRTE], MRIIZEIT H15 BUUEN O H
B E T, 2l JEitrv s
LD, AR LE 8 i (&
vy 278 R), 2011/7/23-24

2. FEARTE. Mt 7O MR ~DJ%
B, Yo RY L5 [Ffitry v 7%
BRAET 5 ). JSMRM (H ARSI E S
Rx) 2012, [EST AP ERRSAE, T
HERRF. 2012/9/8 (1)

3. FEARRTE. MHEA, KL, B8Nk
D, MRI »WLVAY—F AV ab—H
—DEA% (L HX A bV :Development of
an MRI pulse sequence simulator). JRC
2012, /XU 7 ¢ affii, 2012/4/14(+)

4. R R EAR RELAF & ER
LB BV Time-spatial labeling
inversion pulse (SLIP) {EZ&H W+
BB IRIEIE B MRA SRt ie O 15 il 1 BY
T LA, JRC2012, /N7 ¢ ik,
2012/4/14 (1)

5. Fujimoto, K., Nagao, T., Kido, A.,

Kusahara, H., Togashi, K., A simulator

to evaluate effect of tissue T1, BBTI

and TR on the background suppression
in Non—Contrast—Enhanced (CE)

Time-Spatial Labeling Inversion Pulse

1

(Time—SLIP) MR Angiography (MRA),
2012 RSNA, Chicago, USA,
2012/11/25-30

6. Fujimoto, K., Okada, T., Kido, A.,

Togashi, K., A simulator for
visualizing behavior of groups of
spins for various MRI pulse sequences,

2012 RSNA, Chicago, 2012/11/25-30

(XEF) G o)

(PEZETY PEHE)
ORI (G o )

S
LR
MR
FHSE -
iR
A A
ENS DR



OBASIRIL (B0 )

Py i

B LR
MR
FHYE -

g .
BSFEA A
ENA DR -

(Z Dfh)
R—BR— A
http://www. kuhp. kyoto—u. ac. jp/ diag rad
/intro/tech/MRIpulseSequenceSimulator. z
1p

6. WFITHELR

() AFzE s

JEAL S£W] (FUJIMOTO KOJI)

REKE KZER EFHER BT
#

W23 - 10580110

(2) Wrge sy
()
IEETH
(3) HEEHF TR
« )



