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IFUHIC

T 5 LI T {5 (magnetic resonance images; MRI) ®
o€ )74 ER DR EL T, #2IE digital
radiography, CT, BEZFOWI{R7% &322 HIH T T —
FINEAE T LR LT, MRI CTIZEEEHEBTT—
FYINELTHIENBITONL. Thbb, ZEMFEIRT
T WEET HES ) T A R OMEE R ORFAI = 4T
VWA, ZOBWEO 7 —1) TERZ L 5 T/RT— AN
7 MIVei35%%, MRI TIEHIZZO/NT = ART M LD
TS PNEET, TNET—)IERTLILICL-
TEHBEEHRTREDITTHA.

b —DODRELFEHIE, —#IUIZ MRI Tl real (%
) & imaginary BH0) &) =2 D 90 BEML AR L 72
BET—y&HHEL T, —D2OEI v EFLLT
WOHoTWBZETHDL. MAT, ZOEFHEIIHIZ
X CT 128V TIK% 0 Hounsfield unit (23 2 &9 22 1IEH
LZATo TV B DI TIIRL, ERETEARESIND
157 BENE=E (signal gain) 12 &> C, XL EMEE 72 5.

COEHT = WEFEIZRR DA, £ OWR)
T SN LB IZBWTIE, oES ) 71 &4 R
DEMBETHY, TOWFEORLELS, a7 A
b, FRGHRE, METREO=ZSOBERTHER SN, #
W EHRE DL VR ENZZHE T B 2 &1kl
LTW5.

L 72735, MRI O E{§EFfi b & 0 =2 ] {54 il
BREFHHTIUI I DA, Hialk L7277 — 7 UEES
P E B2 B LN E 7 5.

1. MRI DE{REFE

YRS LT, WEAFERMIZREE L Tl modulation
transfer function(MTF) 2’ — 9 Tdh 5. MRIIZBIT S
PRIV R RN E 7 RV 4 X, ZRITIIIER
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7NV A XTHRET S T 4bH, field of view
(FOV)DRKESLEY ) 7 A THERET 5. Zero
interpolation(ZIP) 1Z 21T F O GFF T L <% 5
A, BRI RRIEEAL L Y. 72720, 74 vy %
%2 k-space PN O JE I 73\ kE 3 A A5 5 SR BE LIRS
T52Y MTEHIEFICELCIE, o) 71 &k
WD IOETIIHES L. EED MTF 2 HwT
FEAT L 720 O L TS BR 72 Y,

HRIZHEI Y M A ML T, Zhdfes)
TALHEFEIEDS VS, 2y T A OEHIC
BIL CIEEZOMAMRY BT 572 kv, AR
THEB DX R DM 7572 ED» O TIERALT 5.
— BN SN ARERIILIT TH 5.

Contrast:(A—B)/(A+B) ................................. (1>
Contrast = (A—B) / { (A+B) / 2} ........................ (2)
Contrast = (A—B) JA e <3)

72721, A, BIXELZIZWNEMOFHETMHET L. &
OHEBRICBWTY, EHIHIFUTH LD, BiEIZEZ
L. LIz oCTHIRMEE LTIt RETH 5.

2. Signal to noise ratio(SNR : (ES5t)

MRI OHEFH ME % G § 2720 ICHWH L, LT
EBVETEMETRLIMETH LD, W{OPDHE
EDE s Cwa, RFEMRE AT Fig. 1R
DOWPEEDDH L. TN HOHEEEOFFMICEL Tk
HR O ICFELSRL TV, B 57k Zerh e i
WCBIL TS, 22503 o A TR E 2 B IR AR BV T
LRSS TE RNy s 7T F) THEE &
S 23 EC1E, SPEESSEOTH LD, By
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SNR=M/SD

SNR= (27t /2) 172 M/SD
()/ROLZ

SNR=M/ (SD/+"2)

SNR= (7 /2) /2 M1/M2

Fig.1 (a)

(b)
(©
(d)

The same ROI method. The method of measurement for SNR using averaged signal and
standard deviation in the same target ROIL.

The subtraction method. The method of measurement for SNR using averaged signal and
standard deviation of subtracted images in the same target ROIL.

The aerial noise method. The method of measurement for SNR using the averaged signal
in the target ROI and standard deviation in the aerial ROIL.

The aerial signal method. The method of measurement for SNR using the averaged signal

in the target ROI and the averaged signal in the aerial ROI
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3. Contrast to noise ratio(CNR: OV ;S5
A MELL)

V

CNRZT ¥ b T A b EMEBFRIEOT S 2 Ik L 7248
MMETHAH. IV MTAMPEWIIE, MEFESENL
TWAIZE CNR EEWEE RT 720, Fairitifes &
WHIBIASH B L Vb ILTWh, CNRIZZIV M T AL
SNR DFETROONEL. L7eh >, BERIILTE
5.

CNR = Contrast x SNR  ....ccoviiiiiiiiiiiiiiiiiiieieeeen, (4)

A, B % FZEOFIGE5IRE, SD & A OEHERFEZEL
L7235,

Contrast = (A—B) /A ... (5)
SNR=A/SD ccooooioeieiiieeieeeeeeeeeee et (6)
Lz,
CNR = { (A-B) | A} x (AISD)=(A-B)/ SD ............ (7)
L b,

Thbh, ZOoORERLFYETHEOET
RAETKRLMETHL. ZO¥AED SD D SNR & [k
ZESER TG Tk, ERHEELHHTRTSH
. CNRIZHLTYH, WornHEENHREINT
WBDS, ENENEED S Y, BHEN(ERER)IZ
Lo THWHTARETH LY.

4. (SSRHEE
Koy NI A MHREEL DIFEN DS, A XD/hE
KT Y N T A MDEGE EOREMIILTT R % K31
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Fig.2 (a) An image of uniform phantom used surface
coils without uniformity filtered processing.
The signal was low of central part.
(b) An image of uniform phantom used surface
coils with uniformity filtered processing. It
was gritty in central part.

BThsb HEHEIC Lo TITbN LD, 77 ok
LCE/N=H—=Z7 7} 4% contrast detail(CD) 7 7
YIMALREDPHFRET A BEL RO, WIgEEIIC
B TR T RETH AL, EBRIKI Y I T A D
X2 BREIHE T 2 FETH L7290, IR
BT HBEMNRFHIETH L0, BIEEOFHOR
ARHDWE T R ELER LT, BEERSCBIZIET 7
E, FHCIE T A R ESLETH L. £72, et
BFEIC Lo THIEZTT) ZEHUHTH 5.

5. Parallel imaging IC$13% SNR

PT4E, MRI O R IKE [ O F#i# |2 parallel imaging 7°
HWHNnbZEh L, F72, L wiREE MRS
N, TNOHOWGFHEZIT) T WML TW5. #kiE
TN DIKEE 53 A D3 — 72 K1) 22— 2 3 1 ) (body coil
% quadrature coil) THI7%E L T\ 72{E £ D SNR, CNR
W E 1, 787 L)V MRI 7 &£ @ phased-array surface
coil (7 L A I A )V) TREEERIE 2479 ¥ &121d, BRI
EEALELETLIENRESNTND Y, 2o
Mz LIS 5.

Fig. 2R $ X912, RMEIANVEMHL THR&ET
LY, WETIRANOGE T IRE DA 5. EEEH
ED728®, 5% Fig. 2(0) 12783 £ 912, body coil
DIEPEI AT > B\ NI T A V& KU & o TE SR D
BweZr% A S TH—RIEKESAM 2L L%
179, EARIEERIELEZ L 20, BfolEs
I EICEST—ETHD. LaL, BEEERIELHEIZ
Lo TEFMEL LA SEGE, 0O TOMED
EATHI LIS (Fig. 3). $&bb, HRFHEBAND
fEICE > TSNR R DI LIRD,
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Fig. 3 Signal intensity in each pixel on a profile of uniform phantom using surface coils without

uniformity filtered processing.

The dispersion of a signal on central part was remarkable.

L7285 T, HERD L IZHAZHEBANO— 1T SNR
2HETIUL, TOBMEPMOMEIZBNTEAHT
E2bDTIE %L, FMERIIBWTHRBEICHNS
NTCWZERTHEE 2 e T 2 kb, BUEOIE4TE
RIS H 5 LI R TH 5.

787 L)V MRI & HHWEERIE 2 AT ) B 60, ko
SNR JHIEEDOME S L H 721 2bb RIS T %5 SNR
DOMEF A BRD.

6. XSLIWMRIZRAWERERIEZ{TSIBESD,
€3k D SNR AIEEDRER

MEEOIRRDD, Ay T a—FE% [\, PVA
TFNWEHALZY—T77 v Moz B Lz HiGikfEs
L Ci&, Philips 1% Achieva Nova-dual 1.5T Z i fH L
72. 24 )i SENSE flex-M coil (2 1 JVIEAE 14x17 cm)
77 PADET LA AT L HIZL THEAEL T
2IDOWGHEATS72. INTLNMA A=V 7T IVTY X
2L L LT, sensitivity encoding(SENSE) % I\ » (SENSE
factor 2), body coil |2 & % &~ v 7" C g Bl 1F AL HL
EITo T\ A,

2GS, 55 kE VT Fig. 4 1283 5 5
? ROI N? SNR % ill5E L7z, SNR ll7E#:IE NEMA %
HWICHES L N2 T, MEE R 22 ROI 2B AL i
L LT, Fig. 518”77 > b 24k 22t |2 ROI % 7% 5E
LT, ZOEMERZEN?HRD S SNR % Fiezihr o H
L7,

Fig. 4 Setting ROI in phantom for the SNR measure-
ment and setting ROI in the air for the aerial
noise method measurement.

Zerh T SNR = (2-7t/2)"* 55 | 22 fE HE R 25

Fig. 5 I27/R 3 5 LD ROI N D #5312 L A SNR &
air-1, air-2 2> HHEE & % L 72 SNR % Fig. 5 12”7
A IZEV E T OAZETIE SNR 2555 <, Hu iR et
TlX SNR DMEWVAIER E o7z F/2, 2HIZROI Z7%
E LB ZME LY G, WORZLEEERL,
7oREE ROIMLEIZ L > ThH, BIESKE L LR
otz Tebb, EpkeHwGaThba vy
SOHHEIZ X > T SNR OALEKRGFEDSHFEL, E512
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upper lower center left right air-1 air-2

Fig. 5 SNR using the subtraction method in five ROIs show in Fig. 3 and SNR measured using the

noise of the air-1 and the air-2.

There was dependence on position in phantom for SNR. In addition, the method using a noise

of the air ROI indicated too large value.

ZEh|Z ROl # iR E LR ZIET AP, 5L
JVMRI T3 &< T ZFMITE TV w2 & ERE
TE5.

7. NSLUILMRIZRAVWRERIEZ{TSIES DM
1c15 SNR AIEEDER

H AT SR 7 XA FEHE "MR Hi{5 O parallel
imaging |2 317 % SNR Ml 72 L O HELIE 2525 %
WEEICHEDE, SEEEGIES LES~ Y THO% AR
3 5. 5ENESRITES LRI 2 BOHRE %
TV, BREE020m§E Hvy, M IE 20 g
T4, Fig. 6 \ORT L)1, ESEHEOF.LB X
CETELD7 72 b AEEDIMI 1/10 2 H0 02 TH A
50~70 ¥ 7 VOMFIROL % 5 M EL, Sl TO
SNR #42/R$ 5. 77 ¥ b AEZEOYMA 1/10 13 FEAW
RHZTHY, TOMBIZT —F 777 NBIHERET LY
BT TAEEZZE L CHHREIT I,

5 EREITEIZ X o TR AR DED E D &9 12
TAEDPERIALT 5720, YA XDRLRL_ODTL A2
A JV[SENSE flex-M coil (£ JVIE % 14x17 cm), SENSE
body coil (T A VB 30x45 cm) 12 L, #iEx17-
7oA RO SNR BN, Fig. 71 2RT LHIZTA A4 X
D/NEW SENSE flex-M coil TlE, I A WVIZEWEEIS
BWTSNR2E L, I AVH A XA5K &\ SENSE
body coil Ti&, TAND5HEWHLLENIZEVIT SNR A%
EWEAZ R L2,
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Fig. 6 ROI positions for the five fixed points subtraction
method.

O~y TG, WEREE VT EICEE LD
DT, FEZ ¥ NVEHRLELLIXTEZ VD ES
SNRZ I Y Ea—¥ ETHNLERTLTETH 5,
Z0V 7 MIFEFRAEEEOSH KRG, A
AT xRS DS E o TIERLL, R TS
7 yu—FuEE 5> Twb. URLZLTFIZRTOT
THI W72 & 720 hitp://www . fjt.info.gifu-u.ac.jp/
imgcom/archives/2006/07/parallel_mrisnr_1.html
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Fig.7 SNR values for the five fixed points subtraction method
using SENSE flex-M coil and SENSE body coil.
SNR distribution was different by coil size.
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BB RGE D720, M L7200 EOMREREE 2
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Ak=k-ave(k), Ai=i-ave(i), Aj=j-ave(j) -wworrreeeeeee (10)
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Ak = (AIHAJ) [ 2 oorrererere (11)

70,

0= A= 2AKR= 22((A+A)) 1 2) pigi= (0i+07) / 2
............... <12)
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o=/ { (O'i2+0'j2) J2) e (13)
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$72, 77V AREDFERTY T NI 723y )5]

B ad, MEEEY, 25 miRo e & O ER
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ZAME ) HETE T %S CNR(subtracted RMS) &7

X, UToEB)THA.

CNR(subtracted RMS) = [Sa=Sa| / [{ (SDa/ /2 ) + (SD®/ /2 )} 1 2]
............... ( 1 4)
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S, SDa= 7545172 ROI-A OIEHEARE, SDy= 7247 L
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