4 KET LUAN

CTSL 1a mét chuong trinh mo phong sy tao
anh cit 16p v6i muc dich tai hién cac co so 1y
thuyét cua cac thuat toan cit 16p va xu 1y anh tai
tao trén co sd cac sinogram dugc mo phong.
Chuong trinh da@ mo6 phong cac bude co ban tao
ra mot cong cu hi€u qua gilp cac sinh vién va
nhitng nguodi quan tim dén thiét bi chan doan
hinh anh cit 16p hiéu rd nguyén 1y thu nhan, tai
tao anh va thuc hanh mét s k¥ nang xu 1y anh
cit 16p. Hon thé nira, chuong trinh ciing di mé
phong dugc cac dang nhidu ciing nhu anh gia
thuong gip trong thuc té, 13 nhimg két qua mo
phong chua thdy cong bd trong cac phdn mém
tuong tu. Két qua mo phong anh gia thuyét minh
truc quan nguyén nhén sinh ra n6 va mé ra

hudng phat trién sip t6i s& két hop v6i phan
cling, cling nhu kha ning két hop véi mé phong
tin hiéu thuc té bang phuong phap Monte Carlo
dé mo phong cac truong hop thyc.
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VNMRI - CHUONG TRINH MO PHONG TAO ANH CONG HUONG TU
VNMRI - PROGRAM FOR SIMULATION OF MRI IMAGING

Vii Cong, Huynh Quang Linh

B mon Vit Iy Ky thuat Y sinh, Khoa K}}oa hoc Ung dung,
Truong Pai hoc Bach khoa TP. H6 Chi Minh

BAN TOM TAT

VNMRI 12 phan mém bién ddi dua trén phan mém Virtual MRI mé phong hoat dong ctia may chup cit
16p cong huong tir (MRI).Cac thuat toan xur ly trong chuong trinh dua trén nhitng thuat toan tai tao
hinh anh ctia cdc may MRI thyc.Thong tin & dau vao 1a cac dir liéu d3 duoc chuin bi trude.Phin mém
c¢6 kha ning tinh toan hinh anh véi cac ché d6 chudi xung, anh hudng cia cac tac nhan giy anh gia...
Phan mém c6 giao dién da ngon ngir, dé str dung phu hop cho viée dao tao thyc hanh trong linh vuc
chan déan hinh anh y khoa.

ABSTRACT

VVMRI is a modified software of the well-know Virtual MRI which simulates common function of a
magnetic resonance imaging machine. The image processing algorithms of this software is based on
the real operations of a MRI machine. The input data was prepared and was contained in a set of files.
This software can imitate the effect of pulse sequences, simulate some cases of artifacts... It is also a
multilingual application and has an user friendly interface suitable for education and training in the

domain of medical imaging.

I. MO PAU

Hién nay phuong phéap chup anh cong huong
tir hat nhan viét tit la MRI dang duoc st dung
rat rong rai boi tinh chinh x4c va d¢ an toan cao.
Maic du vay gid cua cac thiét bi chup MRI con
rit cao nén chua dugc phé bién tai nudc ta.
Trong diéu kién nhu vdy, cdc phin mém mé
phong la mdt hudng di gitip cho sinh vién ciing
nhu nhitng ngudi 1am trong linh vuc y té c6 thé
tiép can véi thiét bi nay.

VNMRI 13 phin mém bién d6i dua trén phan
mém Virtual MRI [2] md phong viéc tai tao hinh
anh cua thiét bi chup MRI 1,5T. Phan mém c6
kha ning mo phong nhidu ché do hoat dong
khac nhau ciia may MRI. Phan mém duoc viét
bang ngdn ngit Java.

IL. NGUYEN TAC HOAT PONG

Trong viéc tao anh MRI cuong do cuia mdi
diém anh (biéu hién béng mirc xam cua diém
anh d6) phu thudc vao cuong do6 tin hi€u NMR
(nuclear magnet resonance) phat ra tir cac mo.
Cuong d6 tin hidu nay phu thudc vao tinh chét

mé va ché d6 hoat dong cia may. Tinh chit mé
thé hién ¢ mat do proton (PD) ciing 1a mat do
cla nudc trong md, cac thoi gian tich thoat
T1,T2. Ché d6 hoat dong ciia may thé hién &
cach phat chudi xung (pulse sequences),cach
chon goc lat (flip angle)... Noi cach khac cuong
d6 cua mot diém anh co toa do (x,y) co thé dugc
miéu ta:

I(x,y) = F(x,y,T1,T2,PD,chudi xungfl,...)

Ngoai ra chat lugng cia anh MRI, thuong
dugc danh gid qua hai tiéu chudn 1a d6 twong
phan mo (tissue contrast) va ti 1€ tin hi€u trén
nhiéu (signal to noise ratio) con bi anh huodng
boi cac tac nhan gay anh gia, chat luong thiét bi
hién thi cling nhu cac thuat toan xur 1y anh s6.
Dua vao nguyén tic do ta c¢6 thé chudn bi trudc
cac thong tin vé& mat do proton, T1, T2.

2.1. Phwong phap tao dir li€u

Pé tao dir liéu can mot s anh MRI chup
cing mot lat cit (slice) nhung dudi cac ché do
khac nhau [1]. Cac anh nay can duoc luu dudi



dang anh DICOM. Tu cac anh nay ta s€ tinh PD,
T1, T2 qua cac budc sau:

- Poc cic thong tin vé kiéu chudi xung, cac gia
tri TE (echo time), TR (repetition time), TI
(inversion time), ...

- Poc gia tri ctia cac diém anh.

- Tinh toan PD, T1, T2 qua cac thuit toan ndi
suy. Trong chuong trinh dung phuong phap noi
suy binh phwong cuc tiéu.

- Luu cac ma tran gia tri tinh toan dugc 1€n cac
file khac nhau. Tu tdp anh ban diu ta tao ra
dugc mot tap hop gém 5 file chira 5 ma tran gia
tri. Cac ma trén gia tri nay s€ dong vai tro thong
tin ddu vao cho chuong trinh.

2. Phuong phap tai tao anh

Dé tai tao hinh anh chuong trinh s& nap thong
tin vé PD, T1, T2 tir dit liéu da chuén bi. Khi
nguoi st dung chon mdi ché d6 mo phong

TAP ANH
MRI

chuong trinh s& tinh todn ra birc anh bang cac
cong thirc toan hoc.

Vi du khi dung chudi xung Spin echo thi
cuong do cua diém anh co toa do (x,y) duoc
tinh nhu sau:

TE TR

I(x,y) = k.PD(x, y).e™") (1—e Ty

Trong d6 TE,TR do nguoi st dung chon,
PD(x,y), T2(x,y), Tl(x,y) la cac gia tri PD, T1,
T2 trong cac ma tran dit liéu vao, k 1a hé s6 hiéu
chinh.

Tuong tu, khi c6 thém cac yéu t6 khac nhu
tac nhan gy anh gia, thay doi cac thong s hoat
dong ciia may,... s€ co cac cong thirc tuong ng.

Tom tit hoat dong ciia chuong trinh ¢ thé
duoc mb ta boi so dd sau (H.1):

Chudi xung Anh gia

Hinh 1: So d6 hoat dong cta chwong trinh VNMRI
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Hinh 2: Giao dién cua chuong trinh VNMRI

II. MOT SO NHAN PINH VE CHUONG
TRINH

Chuc nang chinh cta chuong trinh 1a mo
phong viéc tao anh cua may MRI. Ngoai ra
chuong trinh con c6 kha nang thyc hién mdt sb
chtic ning xur 1y anh s6 nhu v& luoc do xam,
chuyén anh sang khong gian K... Két qua mo
phong c6 thé duoc lvu dudi dang céc file theo
tiéu chuan DICOM hodc xuét ra may in. Sy hién
thi & moi man hinh 1a khac nhau nén chuong
trinh ciing ¢ chirc nang tao cic anh tham chiéu.
Nguoi sir dung co thé so sanh giita két qua voi
c4c tham chiéu dé nhan biét thanh phan cua cac
mo.

Chuong trinh c6 giao dién st dung da ngdn
ngir tiéng Anh, tiéng Viét va tiéng Viét khong
dau dé ngudi st dung co6 thé thay déi ngdn ngir
giao dién phu hop vo1 muc dich sir dung (H.2).
Phan “Help” (Trg gitp) cua chuong trinh ciing
dugc soan thao bang tiéng Viét giup nguoi si

dung Viét nam c6 thé tu tim hiéu cach su dung
chuong trinh.

Chuong trinh nay ngoai viéc st dung cho
viéc hoc tdp cua sinh vién cling co thé sir dung
cho viéc hudn luyén nguoi lam viée v6i may
MRI trong xtr 1y hinh anh. M ngudn cua
chuong trinh c6 nhiéu goi (package) doc lap nén
c6 thé str dung dé phat trién cac ing dung khac.

Chuong trinh hién dang duoc dua vao
chuong trinh giang day mén "Thiét bi chan dén
hinh anh y hoc" nganh Vat Iy Ky thuat tai Khoa
Khoa hoc Ung dung, PH Bach khoa TP.HCM.
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