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BAN TOM TAT

May chup cit 16p CT la thiét bi chan doan hinh anh hién dai dugc st dung pho bién hién nay trong y
té. Noi dung bao céo gidi thidu mot chuong trinh moé phong sy tao anh cét 16p thong qua cac thuét toan
déc trung nham tao mot cong cu phuc vu dao tao hd tro ngudi dung hiéu 16 vé nguyén ly va tinh nang
ky thuat cua thiét bi CT. Chuong trinh dé tao didu kién mé phong mot sé truong hop anh gia giap
ngudi str dung hiéu rd hon vé ban chit va cach thirc nhan biét hodc loai trir cac anh gia phd bién

ABSTRACT

A CT scanner is a modern medical imaging equipment which is widely used in the public health
system nowadays. The article introduces a program for simulation of the image processing of the X
ray computed tomography with specific algorithms, which will be used to explain users the principle
and technical characteristics of CT scanner for educational and training purposes. The program has
simulated some cases of artifacts, which help the users to know deeply the essence of common
artifacts and the way to identify or eliminate them.

Qua trinh quét CT dé tao ra hinh anh cac 16p ct
trong mét bénh nhan bao gom ba budc chinh sau
day :

1.1.1 Do dac

1 NGUYEN LY CO BAN

Budc do dac xac dinh do suy giam cua tia X
doc theo nhiéu dudng hep hay cot vat chét trong
mot 14t cét moéng cua bénh nhan. Cac dd suy
giam dugc tinh toan tir cac s6 do cudng do birc
xa di vao va di ra khoi mdi cot.

1.1.2 Tai tao dnh

Su tai tao anh lién quan dén sy bién doi
nhing s do cot nay thanh cac dic tinh suy giam
ctia mot ddy hay ma trén cac thé tich nho ( dugc
goi 1a voxel ) trong mdi lat cit ciia bénh nhan.

Hinh 1: Nguyén ly hoat dong cua may quét T[2] 1.1.3 Hién thi va luu triv



- Budc hién thi anh bao gdm viéc hién thi
anh thuong trén mot man hinh dudi
dang hinh anh c6 d6 xam khéac nhau.
Hinh anh c6 thé dugc sao chép vao
phim, dia hay bang tur.

- Thanh phan hién thi khong nhiing dé
hién thi hinh anh 1én man hinh ma con
luu trir két qua 1én phim hay cac bo nhé
k¥ thuat sb.

- Cac hinh ér}h duoc luu trir 6 4096 mirc
(12 bit ) d€ bao trum hét pham vi chire
nang tir khong khi dén xwong dac.

1.2 Cac thuat toan
K§ thuét cit 16p bao gdm cac budc sau [1, 3]:
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Hinh 2 : So @ nguyén 1y qua trinh tai tao anh

2 CHUONG TRINH MO PHONG CTSL
2.1 Céu hinh may tinh

Chuong trinh CTSL (  Computed
Tomography Scanner Learning ) duoc viét bang
chuong trinh tinh toan k¥ thuat Matlab 7 chay
trén may tinh c6 cdu hinh nhu sau:

- CPU Intel Pentium 4 — 2,6 GHz
- 256 MB RAM
- Heé diéu hanh Windows XP

2.2 Cac budc thue hién

CTSL bao gdbm 4 phan nhé : Co ban vé may
quét CT, Hoat dong, Demo, M6 phdng (CTSS).

CTSS sir dung phuong phap chiéu nguge co
loc (FBP — Filtered Back-Projection). Pay la
thuat toan dang dugc sir dung trong hau hét cac
mg dung cét 16p sir dung cac tia thang do do
chinh xac rat cao. Nguyén tic dé viét CTSS nhu
sau :
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Hinh 4 : Giao dién chuong trinh mé phong CTSS

Degradation coefficient : 0.7

2.2.1 Qua trinh tao dir liéu hinh chiéu

2.2.1.1 Bwéc 1: Chon hinh dnh cic phantom.
Vi day la chwong trinh mdé phéng nén ching
ta s€ khong c6 dugc cac dir liéu that tor may
quét CT dua vao. Do d6, CTSS cung cip cic
phantom dé tir d6 c6 thé tao ra cac dir liéu hinh
chiéu. Co tit ca 13 phantom 1a anh cia cac vat
thé véi hinh dang va céu triic khac nhau dé tao
do6 tin cdy cho chuong trinh.

2.2.1.2 Buée 2 : Chon ciu hinh quét
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ra dir liéu hinh chiéu tir cdc phantom.

- Hinh quat

V6i cau hinh ndy, ham
fanbeam trong Matlab duoc st dung dé
tao ra dir liéu hinh chiéu tor cac

phantom. Cau hinh nay c6 hai loai

dang gidc (equiangular) va dang tuyén

(equilinear).




2.2.1.3 Buge 3 : Chon thong s6 chiéu tay
theo cau hinh chiéu la song song
hay hinh quat

2.2.1.4 Buéc 4 : Tién hanh chiéu

Trén 6 “Projection trace & Sinogram”,
chung ta s€ lan luwot nhan duoc hinh chiéu cua
phantom & cac goc chiéu khac nhau va sau cing
1a tap hop tat ca cac hinh chiéu nay dé tao thanh
Sinogram.

2.2.2 Qua trinh tai tao anh

Trén co s& cac dir liéu chiéu d3 co & céc
budc trén, ta tién hanh qua trinh tai tao anh.
2.2.2.1 Buéc 1 : Chon bd loc bao gom

Ram-Lak, Cosine, Hamming,
Hann va Shepp-Logan

2.2.2.2 Buéc 2 : Chon cac thong sé tai tao

Céc thong sd tai tao anh mot phan phy thudc
vao cac thong so6 chiéu trudc d6 nhu 1a cau hinh
chiéu, gbc quay, ...

2.2.2.3 Buéc 3 : Tién hanh tai tao anh

A

- Trong 6 “Reconstruction trace”, chung
ta s& 1an luot nhan duoc cac hinh anh tai
tao tir cac dir lidu chiéu & cac goc chiéu
khac nhau.

3.1 Goéc quay

- Trong 0 “Filtered reconstructed
image”, hinh 4nh tdi tao cua
phantom s& dugc hién thi.

- Do qua trinh tai tao anh 1a mot qua
trinh phirc tap nén s& c6 sai so. Su
khéc bi¢t gitta hinh anh tai tao va
hinh anh gdc (phantom) s& duoc hién
thi trong 6 “Error image”.

3 KET QUA

Sau day 1a két qua cia mot sd hinh anh
duoc tai tao dac biét la hinh anh moé phong cac
nhidu anh phy thudc vao ciu hinh va cac thong
sd quét, cling nhu cac thong sd tai tao anh.

Cic thuit ngir viét tit
- RAI : Rotation Angle Increment

- SR :Scan Ratio

- SS :Sensor Spacing
- D :Distance

- NR :Noise Ratio

- HM : Horizontal Movement
- VM : Vertical Movement
- MA : Movement Angle

- DN : Detector’s Number
- DC : Degradation Coefficient
- FS :Frequency Scaling

3.1.1 Song song : Cac thong so chon : SR = 1; F = Ram-Lak; I = Linear; FS =1

Hinh 6 : Anh tai tao v6i cdu hinh quét song song

3.1.2
Linear

Quat ding giic : Cac thong so chon : SR =1; SS = 1; D = 250; F = Ram-Lak; I =



RAI=1 RAI=4

Hinh 7 : Anh t4i tao v&i cAu hinh quét quat ding giac

3.1.3 Quat ding tuyén : Cac thong sé chon : SR =1; SS = 1; D = 250; F = Ram-Lak; I =

Linear

RAI = 1 RAI = 10

Hinh 8 : Anh tai tao v&i cAu hinh quét quat dang tuyén

Tir cac két qua trén ching ta c6 thé két luan duoc rang néu goc quay RAI cang nho thi chat luong
anh tai tao cang cao.
3.2 Anh gia
3.2.1 Bénh nhan dich chuyén

Két qua sau ddy nhan dugc tir cdu hinh song song va cac thong s6 chon nhur sau : RAI=1; SR =
1; F = Ram-Lak; I = Linear; FS =1

HM=10,MA=10 HM=10,MA=20 HM=20,MA=10 HM=10,MA =60
Hinh 9 : Sinogram va anh bi nhi€u ¢ cac murc khac nhau



3.2.2 Chum tia quét khong bao trium hét bé rong 16n nhit ciia bénh nhan
3.2.2.1 Cau hinh song song va RAI =1, Ram-Lak, Linear

SR=05 TSR=06
Hinh 10 : Anh bi nhiéu vé6i cau hinh song song

3.2.2.2 Céu hinh quat dang gidc va RAI=1; SS=1; D =250

SR=0.5 ~ SR=06
Hinh 11 : Anh bi nhicu véi cau hinh quat dang giac

3.2.2.3 Cau hinh quat dang tuyén va RAI=1; SS=1;D =250

SR=05 ) SR=0.6 )
Hinh 12 : Anh bi nhi€u véi cau hinh quat dang tuyén

3.2.3 Kim loai
3.2.3.1 Cau hinh song song va RAI =2; SR = 1; F = Ram-Lak; I = Linear; FS =1

Sinogram Artefact_1 Artefact 2 { Artefact_3
Hinh 13 : Anh gia do kim loai v6i cau hinh quét song song



3.2.3.2 Cau hinh quat dang giac va RAI=2; SR =1; SS=1; D =250;
F =Ram-Lak; I = Linear; FS =1

Sinogram _ Artefact_1 Artefact 2 _ Artefact 3
Hinh 14 : Anh gia do kim loai v6i cau hinh quét quat dang giac
3.2.3.3 Cau hinh quat dang tuyén va RAI=2; SR =1; SS = 1; D = 250;
F = Ram-Lak; I = Linear; FS = 1

Sinogram _ Artefact_1 Artefact_2 q Artefact_3 .
Hinh 15 : Anh gia do kim loai véi cau hinh quét quat dang tuyén

3.2.4 Anh gia do diu do khong dwgc cAn chinh ding

Néu mot trong cac dau do cua may quét khong duoc can chinh, né sé& thuong xuyén cho két qua
doc sai 6 moi vi tri gbc, dan dén anh gia vong tron.
- Anh tréi : Song song, RAI =1, SR =1, DN =100, DC=0,6

- Anh giira : Quat dang giac, RAI=1,SR=1,SS =1, D =250, DN =30, DC = 0,6
- Anh phai : Quat dang tuyén, RAI=1,SR=1,SS =1, D =250, DN =100, DC = 0,6
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Hinh 16 : Anh gia vong




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.

5 TAI LIEU THAM KHAO

1. Avinash C. Kak, Malcolm Slaney: "Principles
of Computerized Tomographic Imaging"
IEEE Press - 1988

2. Anthony Brinton Wolbarst: "Physics of
Radiology", Prentice Hall International, Inc.-
1993

3. Kevin M. Rosenberg: "Ctsim — The Open-
Source Computed Tomography Simulator"



