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A Study on Simple Evaluation of the Magnetic Center in a Vertically Oriented MRI System
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[Abstract]

The uniformity of the static magnetic field (Bo) in MRI systems is a critical factor affecting image quality, and identify-
ing the magnetic center is clinically important. In this study, we evaluated a vertical-field MRI system using a joint coil
and a bottle phantom. Imaging was performed at 11 locations including the magnetic center. Signal intensity (SI), signal-
to-noise ratio (SNR), and uniformity (U) were assessed. SI values were visualized using grid-based contour mapping to
evaluate the characteristics of the magnetic center. This method does not require specialized equipment and can be
implemented using standard console functions. It may serve as a simple and reproducible approach for evaluating the
magnetic center in clinical settings.
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Lo g4k & repetition time (TR) :
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to-noise ratio (SNR), uniformity (U) &
L7 SIikEEDay Yy —w ET, 75%0D
MBI Ll region of interest (ROI) %
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1— Gantry —1 Side view
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Phantom rested 10 min before imaging
at each position.

Fig.1 Setup of Phantom and Solenoid Coil (M) at Magnet
Center in MRI Gantry

Far Side a Magnet ~ b

Near Side w1/
® Red : Magnet center C
@ Blue : Measurement point +Z Magnet

(used for SNR, U, SI analysis)

a. XYZ Axes in Spatial Perspective
b. Top View of the XY Plane Showing Measurement Points
c. Side View of the Z Axis Showing Measurement Points

-Z Magnet

Fig.2 Measurement Grid for SNR, Uniformity, and S| Analysis
in XY Plane and Z Axis

a : ROI placement and mean value calculation
75% circular ROI

3 ‘ === Mean value of ROI

Phantom Image

b : Imagel /Image2 / Subtraction for SNR calculation
Imagel Image2 Subtraction

Uniformity was evaluated using the maximum and minimum signal values
obtained from Image1.

Fig.3 Signal Reading and Difference Image Processing
Performed on the Console
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(12X Y SNR, (2) DT UR ZRDIC. ¥, SNR
B L O UMD B I REHE a v Y — v D ILBIEE R
XY HEIIZFEITE NS A, ROIDELE F & 75
EROVERUE T THEIEL 7 (Fig.3). ROIDELHE X
MRIAEER 1545 DL B ORI 1 AT 5 72, 7%
%, ROINOHAEZME (Smax) ¥ & Of/IME 5 i
(Smin) &, i 3 >V — v X FImage] (National
Institutes of Health, Bethesda, MD, USA) i &
OYEURL, WHEH—HT 2 L BRERRL T

SNR = STjmage1 X \/_Z/SDsub ..................... (1)

U%=100%(Smax—Smin)/(Smax+Smin)

1-4 fREHFRIRE

XY Fifid & CZ# /71042 %543 5 SI, SNR, UfH
DIREHFBRE X, S EERME" (Steel-Dwass
multiple comparison test) #HWT, Bt
g Licri (X=0, Y=0) #4E#EL L, FHOWE
JERE 2 R IRIE L LT, p<0.0S®AEE LT,

1-5 EEiRknnE

46 NIETREOMEM % 22, XY Fifi o9
RIZB U 2B 5504 20 #ALT % 729, Microsoft
Exceli2 & % 7' v FFIR% HOC THEESHRM 2 ER L
1o (Fig.4). Exceliz & 5 2R Ml % » >Rk
NTx Y, KRB TOMMEL TG BEF GG b
BLTva, JEEOEEIEX=-5 0, +5cm, Y=
=5, 0, +5cm (Table 1) &L, &ROESHES 2
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Top view of contour map
-5

W 435.0-440.0

0 m430.0-435.0
425.0-430.0
420.0-425.0

Y [em]

+5
-5 0 +5

X [cm]

Fig.4 Contour Map of Signal Intensity on the XY
Plane Created Using Excel

26 (698) & HAZHMSHEIIZEE 2026. vol.73 no.886

Table 1 Grid Coordinates Used for Signal Analysis
and Visualization

Grid coordinates used for contour mapping (XY plane)
and line plotting (Z-axis)

Y \ X -5 0 +5 Z
-5 +5
0 0
+5 -5
2. & F

2-1-1 XYFHEICHIFZESERE

XY Fifi kD9 iz % 1 % signal intensity (SI)
DR EK R # Table 218 F. Zh 6 D%,
Microsoft Exceltz & % 7'V v FFIR TR 21
L re (Fig.4). w3l (X=0, Y=0) Tidkd
EVEER L, FEPHOME R E B U THIERGC & B
Wt AR S e, Al GAYE > - TR
SREEDSHR T 2 AR O e, MEHFRIRE O R
% Table 31277 7. Steel-DwassEiZ & v, #E5+H
O EAPROWE R L OMICAEAEBD b o1
(p=0.05).

Table 2 Grid Values of Signal Intensity
on the XY Plane

Y\ X -5 0 +5
+5 426.3 425.3 424.9
0 423.7 437.5 422.6
-5 421.3 430.3 4241

Table 3 Measured Signal Intensity Values on the
XY Plane and Z Axis

Signal Intensity

X-axis Y-axis Z-axis (Mean+SD) Significance
-5 -5 0 426.3+0.61 n.s.

0 -5 0 425.3+0.38 n.s.
+5 -5 0 424.9+0.56 n.s.
-5 0 0 423.7+0.39 n.s.

0 0 0 437.5+0.25 n.s.
+5 0 0 422.6+0.78 n.s.
-5 +5 0 421.3+0.88 n.s.

0 +5 0 430.3+0.44 n.s.
+5 +5 0 424.1+0.97 n.s.

0 0 -5 431.9+0.71 *0<0.05

0 0 0 437.5+0.25 -

0 0 +5 402.8+1.09 n.s.

* 1 p<0.05 vs Z=0 (Steel-Dwass test)
n.s.: not significant (p=0.05)
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2-1-2 ZHAMICHIFBESHEE

Zh 1o ST EfE % Table 4127 7. 26D
%I Figh it s o 7 L L THBIL L 7ok
R, BHETLTHLZ2=024375LkdEl, Z=-
573431.9, Z=+5734241 LK FEHMP /R LS. %
127=0 LBDRER £ ORI FREEIRD b
(p<0.05).

2-2-1 XY¥@EIZH1FDSNRBKUEI—4
Table 52, XY FilZ317 5 SNR E UfiZ R

WG (X=0, Y=0) TIXSNR#°55.0%£0.13 £ &

Table 4 Grid Values of Signal Intensity Along the Z Axis

Z Sl

-5 431.9
0 437.5

+5 4241

Although the anatomical Z axis increases upward, the graph displays Z values with
negative at the top and positive at the bottom to match plotting conventions.
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Fig.5 Line Graph of Signal Intensity Along the Z Axis

I, UM 12.720.19 L@ L T e, il
D OEEN A IO TN 2R L e, [ R Tl
HREAZRDONE 112 (p=0.05).

2-2-2 Z#AMEICHIDSNRELUE—1E

ZHHIZ35 15 % SNR (Table 6) ¥ & U Ui (Table
7) BRY. LN 7 7 c X YR LS i
WP Fig.6 % & O Fig.7 R, BTG 55
Z=0%55.0t b @<, WO TZ=-5DWE R
53.6, Z=+5DWEH TIL 48.9 LKL, HEELED
LNt (p<0.05). H—MEHETIX, Z=0412.7 L
WOUEELTHEY, Z=-5413.5, Z=+5»258¢
KLz

Table 6 Grid Values of SNR Along the Z Axis

VA SNR
-5 53.6
0 55.0
+5 48.9

Table 7 Grid Values of Uniformity Along the Z Axis

z U

-5 13.5
0 12.7

+5 25.8

Table 5 Measured SNR and Uniformity Values on the XY Plane and Z Axis

X-axis Y-axis Z-axis (Me?a'r\:z sD) U(wgng}égf’) Significance
-5 -5 0 54.5+0.16 12.8+0.29 n.s.

0 -5 0 54.2+0.22 12.8+0.25 n.s.
+5 -5 0 54.3+0.19 12.6+0.26 n.s.
-5 0 0 53.8+0.19 13.0£0.23 n.s.

0 0 0 55.0+0.13 12.7£0.19 n.s.
+5 0 0 53.5+0.18 13.2+0.13 n.s.
-5 +5 0 52.1+£0.19 13.9+£0.11 n.s.

0 +5 0 54.5+0.30 12.7£0.13 n.s.
+5 +5 0 52.2+0.48 13.6+0.36 n.s.

0 0 -5 48.9+0.37 25.8+0.64 *p<0.05

0 0 0 55.0+£0.13 12.7+0.19 -

0 0 +5 53.6+0.34 13.5+0.30 *p<0.05

* 1 p<0.05 vs Z=0 (Steel-Dwass test)
n.s.: not significant (p=0.05)
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Although the anatomical Z axis increases upward, the graph displays Z values with ﬁl:l:' L = b = in 1%15 & b ! m ﬁqj L
negative at the top and positive at the bottom to match plotting conventions.
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0 ¢ *:p < 0.05vs Z = 0 (Steel-Dwass test)

n.s.: not significant (p = 0.05)
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Fig.6 Line Graph of SNR Along the Z Axis

Although the anatomical Z axis increases upward, the graph displays Z values with

negative at the top and positive at the bottom to match plotting conventions.
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30 b n.s.: not significant (p > 0.05)

Fig.7 Line Graph of Uniformity Along the Z Axis
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