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Development of MRI Simulator Early Diagnosis Program for Self Learning

MRIE= 197038 Aoz 2 A7) 41 Ad & e A)71e] o
&5 b ZhE AN Al agld) ) YES ] B ow Qs 7
delatAl HAek sHARE Sl tishES avte] g
5 Rom i Azl oEstaL k. ol Y= &
2L ste] sHAEe] Wol thre] Foaa dudA 2] d W =S Faat skt
MRI Simulator®] Relational Database 271 2t 7153} #1529 EA) we}l 7719 Table® 7433
o), AR IS AIASl A E TS e 2 AN V5L it AR 1 A
93 71 AR AAS 7Pgste] Zhzke]l AA gt B O W8-S B oRsivh A8 dAE v g el
& T d=s 9J4°ﬂ s stk gt ‘3%3 °]E, *3‘?'4;, J—Tor‘ﬂdi, AddY, 554 5 7I2ARE
‘Qaﬂo}ﬂ Aol 2pAoF AL waks ARSI B HAFE919E Pulse Sequences U o]-ﬂ, A
ekt Z12]at Protocol ol 53 7k JIAFEE A 5 lEF siGith HE s AL Gt &
X} AH, AL 271 55 ERIE F EF A 0}051‘3}.
o] TS 3 FAHH ‘?Ja"ﬂr Arkzzie] WA
ofgell W& =g Fol AAl LA wl-= ARE

L=

i

[&l o Lo
_'L
N
o >
—°.‘~’ ek r°"
H

-, 474 3
!

:u:',

J

sigelRozy ol 23 A4S B §olo)

tlo wlo

B SH0 A ISEYY | AIZ(0IE [ XPtels |

Abstract

Since 1970, MRI has greatly been developing in terms of strength of magnetic field, the number
of receipt channels, and short time of examination. With the development of digital systems and
wireless network, hospitals have also acquired, saved, and managed digital images taken by various
kinds of medical imaging equipment. However, domestic universities fail to provide practice training
course independently thanks to expensive practice equipment and high maintenance cost, and rely on
clinical training. Therefore, this study developed a MR patient diagnosis program based on Windows
PC to help out students before their working in clinical filed.

The designed Relational Database of MRI Simulator is made up of seven tables according to
functions and data characteristics. Regarding the designed patient information, each stepwise
function was classified by the patient registration method in clinical field. In addition, on the
assumption of the basic information for diagnosis, each setting and content were classified. The
menu by execution step was arrayed on the left side for easy view. For patient registration, a
patient’s name, gender, unique ID, birth date, weight, and other types of basic information were
entered, and the patient’s posture and diagnosis direction were set up. In addition, the body
regions for diagnosis and Pulse Sequence were listed for selection. Also, Protocol name and other
additional factors were allowed to be entered. The final window was designed to check diagnosis
images, patient information, and diagnosis conditions.

By learning how to enter patient information and change diagnosis conditions in this program,
users will be able to understand more theories and terms learned in practice and thereby to
shorten their learning time in actual clinical work.
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E—TabiRegBter -
'§ P_Number: VARCHAR(20)

i< P_Mame: WARCHAR(255)

i@ P_BDate: DATE

i< P_weight: INTEGER

i< P_Sex: CHAR

& P_Position_1: VARCHAR(255)
i<» P_Position_2: CHAR

{% Image_Sorting: CHAR

{% View_Direction: CHAR

{Tab_R_History -
{% P_Number: VARCHAR(20)
{% CR_Date: DATE

1% W_Mame: VARCHAR(20)
1< Resion: INTEGER

<% Coil: INTEGER

i<» Pulse_Sequence: INTEGER
i< Orientation: INTEGER

i< Plan: INTEGER

' Tab_wWaiden -
1 W_Mame: VARCHAR(20)

i< Referring_Physician: VARCHAR(255)
E<} Admitting_Diagnosis: VARCHAR(255)

Fig. 1. MRI simulator table

i@ Comment_1: VARCHAR(255)
i< Comment 2: VARCHAR(255)
Tab_Reaqister -

# P_Number: VARCHAR(20)
P_Name: VARCHAR(255)
P_BDate: DATE

P_Weight: INTEGER

P_Sex: CHAR

P_Position_1: VARCHAR(255)
P_Position_2: CHAR
Image_Sorting: CHAR
View_Direction: CHAR

COCCOCOCOCO O

i Tab_Pasition ~i
E‘ﬁ Protocol_Mame: VARCHAR(255)
i TR: FLOAT

i< Thickness: INTEGER

t& Slice Groups: INTEGER

{% Mode: CHAR

i< Matrix_1: INTEGER

i Matri_2: IMTEGER

i< Ph_0OS: INTEGER

i< FoV: INTEGER

1@ Rect_FoW: CHAR

1% Body_Coll: BOOL

1<% Paralel_Sats: BOOL

i Tracking_Sats: CHAR

! Tab_Protocol -
Eﬁ Protocol_Mame: VARCHAR(255)
i< Seguence_File: VARCHAR(255)
i< TR: FLOAT

i@ TE: FLOAT

i< Filp_Angle: INTEGER

1<% Mo_Slices: INTEGER

1% Thickneww: INTEGER
i< Shift_Mean: INTEGER

i< Orientation: INTEGER

1% Excit_Order: INTEGER
i< Dist_Factor: INTEGER

i@ Matrix_1: INTEGER

i% Matrix_2: INTEGER

i Matrix_3: INTEGER

i@ Ph_OS: INTEGER

1% Fov: INTEGER

i Rect_FoW: INTEGER

1@ Mo_AcQ: IMTEGER

‘% Mo_Meas: INTEGER

' Interpolate: BOOL

! Phaselmages: BOOL

i< ConteastAgent: BOOL
i% SequenceFile: BOOL

i< Filter: BOOL

i< Coll_Elements:: INTEGER
{ & Body_Col: BOOL

! Swap_Phase_Enc: CHAR
t& Swap_Select_Sign: BOOL
t@ Inline_aAdj: BOOL

i< Shim_Adi: BOOL

i< Fat_Saturation: BOOL

i MT_Sat: BOOL

Tab_R_History

# P_Number: VARCHAR(20)

# CR_Date: DATE
Rel 07

& & Resion: INTEGER
@ Coil: INTEGER

4 Pulse_Sequence: INTEGER
4 Orientation: INTEGER

% Plan: INTEGER

4% Tab_PicInfo_P_Number: VARCHAR(20) (FK)
% W_Name: VARCHAR(20)

|3 Tab_R_History FKIndex!
@ Tab_PicInfo_P_Mumber

{9 Pic_Sno: VARCHAR(20)
1 Pic_Mame: WVARCHAR(255)

1 Tab_PicInfo ~
{9 PInfo_Mumber: VARCHAR(20)
i< P_BDate: DATE

‘% P_WWeight: INTEGER

i@ P_Sex: CHAR

t<» P_Position_1: VARCHAR(255)
1< P_Position_2: CHAR

Tab_R_History_has_Tab_Waiden

@ Tab_R_History_CR_Date: DATE (FK)
¥ Tab_R_History_P_MNurmber: VARCHAR(20) (FK}
I3 Tab_R Hstory has Tab_Waiden FKindexl
@ Tab_R_History_P_Number
¢ Tab_R_History_CR_Date

Rel 09

Tab_Waiden <
& W_Name: VARCHAR(20)

4% Referring_Physician: VARCHAR(255)
& Admitting_Diagnosis: VARCHAR{255)
% Comment_1: VARCHAR(255)

@ Comment_2: VARCHAR(255)

Fig. 2. entity—relationship of patient information
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Tab_R_History =
#® P_Mumber: WARCHAR(20)
CR_D=ate: DATE

W_Mame: VARCHAR(20)
Resion: INTEGER

Coil: INTEGER
Pulse_Seguence: INTEGER
Orientation: INTEGER

Plan: INTEGER

Ce000 0w

Rel_10

2l 2

Tab_ Position -~
Protocol _Mame: VARCHAR{255)
Tab_R_History_CR_Date: DATE (FK)
Tab_R_History_P_Mumber: VARCHAR{Z20) (FK)
TR: FLOAT

Thickness: INTEGER

Slice Groups: INTEGER

Mode: CHAR

Matrix_1: INTEGER

Matrix_2: INTEGER

Ph_0OS: INTEGER

Fo\: INTEGER

Body_Coil: BOOL

Parallel_Sats: BOOL

Tracking_Sats: CHAR
Tah_Position_ FRKIndex?

< Tab_R_History P_Mumber

< Tab_R_History CR_Date

N rrrr

Rect_FoW: CHAR Rel_06

Tab_Protocol -
Protocol_Mame: VARCHAR[255)
Tab_Position_Protocol_Mame: VARCHAR(255) (FK)}
Sequence_File: VARCHAR{255)
TR: FLOAT

TE: FLOAT

Fip_aAangle: INTEGER

Mo_Slices: INTEGER
Thickneww: INTEGER
Shift_Mean: INTEGER
Orientation: INTEGER
Excit_Order: INTEGER
Dist_Factor: INTEGER

Matre<_1: INTEGER

Matrec_2: INTEGER

Matrix_3: INTEGER

Ph_0OS: INTEGER

FoV: INTEGER

Rect_FoVW: INTEGER

Mo_AcQ: INTEGER

Mo_Meas: INTEGER
Interpolate: BOOL
Phaselmages: BOOL
ConteastAgent: BOOL
SequenceFile: BOOL

Filter: BOOL

Coll_Elements:: INTEGER

Body_ Coll: BOOL
Swap_Phase_Enc: CHAR
Swap_Select_Sign: BOOL
Inline_Adj: BOOL

Shim_adj: BOOL
Fat_Saturation: BOOL

MT_Sat: BOOL

Tab_Protocol FKIndex?

¥ Tab_Position_Protocol Mame

&OOOOOOGOOOOOOOOGOOOOOOOOGOOOOOO@@

Fig. 3. entity—relationship of examination method
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Fig. 4. front page of MRI simulator
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Pulse Sequence List

Pulse Sequence

[sE |
P Spin Echo

| FSE \
B Fast Spin Echo

[ aE
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PInversion Recoring

P Echo Plannar Image

| Select Cencel

Fig. 8. pulse sequence
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