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Study on the Resolution Characteristics by Using Magnetic Resonance Imaging 3.0T
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Abstract This study was purpose to quantitative evaluation of edge method of modulation transfer function(MTF) and
physical image characteristics of by obtain the optimal edge image by using magnetic resonance imaging(MRI)., The MRI
equipment was used (MAGNETOM Vida 3.0T MRI, Siemense healthcare system, Germany) and the head/neck matrix shim
MR coil were 20 channels(elements) receive coil. The MIF results of showed the best value of 0.294 based on the T2
Nyquist frequency of 1.0 mm', The MIF results of showed that the T1 image is 0.160, the T1 CE image is 0.250, T1
Conca2 image is 0.043, and the T1 CE (Concatenation) Conca2 image is 0,190, The T2 image highest quantitatively value
for MIF. The physical image characteristics of this study were to that can be used efficiently of the MRI and to present
the quantitative evaluation method and physical image characteristics of 3.0T MRI,
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Fig. 1. Signal should be obtained the edge image and white image for MTF flowchart of the overall procedures
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Table 1, Parameters of imaging sequence
Parameters TSE TH TSE T2 TSE T1 CE Conca2 TSE T1 Conca2
No. slice 10 10 10 10
S.T(mm) 4 4 4 4
FOV(mm) 200x200 200x200 200%200 200%200
Matrix 512x512 512%512 512x512 512x512
Flip angle 150 150 150 150
TR(ms) 600 3000 600 600
TE(ms) 15 101 15 15
BW(Hx/px) 121 121 121 121
Acq. time 06:53 ~ 20:31 05:17 ~ 07:05 06:53 ~ 20:31 00:53 ~ 20:31
ETL_Turbo factor 1~3 15 ~ 20 3 ~6 3 ~6

MTE
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MTF
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Fig. 2, Comparison of MTF spectrum

of the T1 images and T1

MTF

Spaital Frequency (cycles/mm)

MTTF

Turbo factor 3
Turbo factor 2
Turbo factor 1

MTI
= MTF
MTI

MTF T1
= MTF Ti
MTF T1

CE by using MRI

b 7|38 2020 Al437 A4E - 253



Aol A Head Coilljo] F&toll 243t 4 AdlsiA Turbo factor'#& T19/e] MTFgto] AeFH o & Fof K

o1&k}, 314> 1.0 mm oA T19AFS] MTFZES 0,295 QltHTable 1], [Fig. 2.
ojm, T1 CE A MTFZES 0.1930]0, tfjiio] vho

MTE MTF
1§ Turbo f 3 2
! Turbo
¥ il Turbo factor 6
0.0 b SN PO 0.0 RiE R T e g
0o 1.0 2.0 0.0 1.0 2.0
Spaital Frequency (cycles/mm) Spaital Frequency (cycles/mm)
MTF MTF
« MTF T1 CE Conca2 Turbo factor 3
o =8, MTF T1C nca2 Turbo factor 4
By = T - MTF T1 CE Co Turbo factor 5
x4 MTF T1 Conea2 Turbo factor 3 ~ MTF Tl CE Conca2 Turbo factor 6
ke F T urbo factor 4
% urbo factor 5
Mg
0o A e 00
00 1.0 2.0 0.0 2.0
Spaital Frequency (cycles/mm)
MTF MTF
L1008y i
= %
% urbo factor §
. - Turbo factor 6
. ¥ 000K -DT68IX ¢ 21526x" - 21804 - 0.108Dx ¢ 1 Ao g BTSN YO+ 2 GBTAY L DR - AT T
\
0.0 e S SRS 0.0 CHL R S A S S
0.0 1.0 20 0.0 Lo 20

Spaital Frequency (eyeles/mm) Spaital Frequency (eyeles/mm)

Fig. 3. Comparison of MTF spectrum of the T1 Conca2 images and T1 CE Conca2 by using MRI

MTF MTF
= MTF T2 Turbo factor 15

o0 . * MTF T2 Turbo factor 17
= o MTF T2 Turbo factor 18 « MTF T2 Turbo factor 15
g e MTF T2 Turbo factor 20 = MTF T2 Turbo factor 17
508 MTF T2 Turbo factor 18
& MTF T2 Turbo factor 20
206
E B
£ ®
E 0.4
5 .
Zo2 o
= 0,

0.0 00 ~—

0.0 Lo 20 0.0 L0 20
Spaital Frequency (cycles/'mm) Spaital Frequency (cycles/mm)
MTF MTF
« MTE T2 Turbo factor 15 L « MTE T2 Turbo factor 15
1.0

= MTF T2 Turbo factor 17
MTF T2 Turbo factor 18
MTF T2 Turbo factor 20

= MTF T2 Turbo factor 16

0.8 5 ® = MTF T2 Turbo factor 17
¥ = 0.0684x" - 0.6056x* + 1.9037x - 2.2851x + 0.2121x + | 3 W,
06 N MTF T2 Turbo factor 18
206 & T, o

g > MTF T2 Turbo factor 19

204 :

8 + MTF T2 Turbo factor 20
0.2 S

R fos ’
o 2R o
0.0 0.0 Lo = S 2
0.0 1.0 20 0.0 1.0 20
Spaital Frequency (cycles/mm) Spaital Frequency (cycles/mm)

Fig. 4. MTF spectrum of the T2 images by using MRI
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Fig. 4. MTF spectrum of the T2 images by using MRI
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