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LOI MO PAU

Ngay nay, linh vuc y té dang gitr mot vai trd vo cung quan trong ddi voi sy
phat trién ctia con ngudi ciing nhu toan xa hoi. Véi viée dan s toan cau khong
ngimg ting 1én kém theo d6 1a sy xuét hién cua nhiéu cin bénh méi doi hoi
nganh y té can phai nd lyc hon nita trong viéc chim séc strc khoe cho cong
ddng. Pé lam duoc didu nay, viéc ung dung cong nghé thong tin vao trong
linh vyc y té 1a rat can thiét. Tuy nhién trong mot thoi gian dai, viée img dung
cong nghé thong tin trong nganh y t& moi chi dung lai & cong tac quan 1y
hanh chinh va vién phi ma chua dap ng duoc nhu cau kham chita bénh cua
nguoi dan.

Thyc té da bt dau thay ddi, nhiéu bénh vién dic biét 1a cac bénh vién tu
mdi ra doi da nhanh chong thiét dat cac hé théng hién dai phuc vu cho cong
tac quan ly dong thoi khong ngimg ting cuong dau tu may moc cong nghé
hién dai nhu may chup cit 16p, may chup Xquang, chup cong hudng tir dé hd
tro cho viée chuan doan bénh. Anh duge chup tur cac loai may nay duoc luu
trit theo cic chuan anh dé phuc vu trong linh vuc y té. Cac anh nay dugc cac
bac sy su dung dé doc cac thong tin phuc vu cho viéc chan doan bénh. Mot
trong nhitng chuan anh dugc st dung phd bién nhat hién nay 1a chuan anh
DICOM (Digital Imaging and Communications in Medicine). Viéc tim hiéu
chuan luu trit ctia anh DICOM va ¢6 thé doc dé tir d6 c6 thé ap dung cac k¥
thuat xtr Iy anh dé xtr Iy dit lidu, tir d6 hd trg cho viéc chuan doan bénh 1a mot
cong viée co y nghia rat 16n.

D6 ciing 1a 1y do em chon dé tai nghién ctru” Tim hiéu vé chuan luu trit
anh DICOM va viét chwong trinh doc anh DICOM” cho luan vin tot nghiép
cua minh.

Luén van gom 4 chuong:
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Chuong 1: Téng quan vé cac chuén luu trit anh trong y khoa: trinh bay nhiing
kién thirc co ban nhit vé cac chuan AFNI, Analyze va chuan DICOM.
Chuong 2: Chuan anh DICOM: trinh bay vé lich st ra doi, file DICOM, giao
thirc DICOM va dich vu DICOM.

Chuong 3: Gidi thiéu vé ngon ngit 1ap trinh C#: trinh bay vé lich s ra doi,
cac dic diém cua ngdn ngir 1ap trinh C# va cong nghé .NET.

Chuong 4: Cai dat thu nghiém chuong trinh.

Cudi cung 1a phan két luan.
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Chuwong 1: TONG QUAN VE CAC CHUAN LUU TRU ANH

TRONG Y KHOA
1.1. Analysis of Functional NeuroImaging — AFNI

- AFNI (Analysis of Functional NeuroImaging) la mgt moi trudng xu
1y, phan tich va hién thi fMRI data — mét ki thuat mé phdong hoat dong cua bo
nio con ngudi. AFNI chay trén hé thong Unix+X11+MOTIF, bao gém ca
SGI va Linux.

- ANFI duoc viét bﬁng ngon ngtt C, dugc phat trién rat manh & dai
hoc y dugc Wisconsin vao nim 1994 va sau nay Robert W. Cox phat trién
thém. Viéc phat trién nay mang lai nhiéu diém nhan trong NIH (National
Institutes of Health) vao niam 2001 va tiép tuc phat trién & NIMH Scientific
and Statistical Computing Core.

- AFNI luu trir thong tin vao 2 file:

= File BRIK luu trir dit li¢u.
* File ACII HEAD luu trir cac thong tin header.

Hinh 1: Chuong trinh phian mém AFNI
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1.2. Analyse

- Analyse 1a chuong trinh phdn mém manh do BIR (Biomedical
Imaging Resource) & Mayo Clinic phat trién, ding trong hién thi, xir 1i va do
dac cac anh da chiéu trong y khoa. Analyse duoc str dung dé iy cac anh chup
te MRI, CT va PET.

- Dinh dang file trong Analyse 7.5 da dugc st dung sau rong trén linh
vuce xt 1i anh ndo bd than kinh, va cac chuong trinh khac nhu SPM (Statistical
Parametric Mapping), AIR, MRIcro ¢ thé doc va ghi dinh dang d6. Nhiing
file c6 thé duoc st dung dé luu trit nhitng hinh khéi da chiéu.

- Mot muyc dir liéu gém hai file :

= Mot file chira dit liéu kiéu binary v6i phan mé rong .img

= Mot file chira metadata véi phf&n mé rong .hdr

Hinh 2: Chwong trinh phan mém Analyse
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1.3. DICOM

- DICOM (Digital Imaging and Communications in Medicine) 1a tap
hop cac chuan ding trong xir 1y, truyén tai thong tin, luu trit va in 4n anh y
khoa. Chuén nay bao gdm dinh dang file va giao thirc truyén tin qua mang.
File DICOM duoc trao dbi gitta 2 chuong trinh va cac chwong trinh nay c6
thé nhan anh va di liéu bénh nhan theo dinh dang DICOM.

- DICOM cho phép tich hop may scan, server, tram lam viéc, may in
va cac thiét bi mang tir nhiéu nha cung cap vao thanh mot hé thdng truyén tai
va luu trir anh. Ngay nay, hau hét cac bénh vién trén thé giéi déu ap dung
DICOM vio trong cac thiét bi y khoa, may tram, server, cac hé thong quan ly
trong hoat dong khadm va chita bénh.

- Cac Modality hd trg DICOM.

Viét tat Tén day du Viét tat Tén day du
AS Angioscopy LS Laser Surface Scan
BI Biomagnetic Imaging MA Magnetic Resonance

Angiography
CD Color Flow Doppler MR Magnetic Resonance
CP Culposcopy MS Magnetic Resonance
Spectroscopy
CR Computed NM Nuclear Medicine
Radiography
CS Cystoscopy PT Positron Emission
Tomography
CT Computed RF Radio Fluoroscopy
Tomography
DD Duplex Doppler RG Radiographic Imaging
DG Diaphanography RTDOSE | Radiotherapy Dose
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DM | Digital Microscopy RTIMAGE | Radiotherapy Image

DS Digital  Subtraction | RTPLAN | Radiotherapy Plan
Angiography

DX Digital Radiography | RTSTRUC | Radiotherapy Structure Set

T
EC Echocardiography ST Single-photon Emission
Computed Tomography

ES Endoscopy TG Thermography

FA Fluorescein US Ultrasound
Angiography

FS Fundoscopy XA X-Ray Angiography

HC Hard Copy ECG Electrocardiograms

LP Laparoscopy
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Chuong 2: CHUAN ANH DICOM

2.1. Gidi thi¢u chung

- Vao nam 1970, trude sy ra doi cua phuong phép chup anh CT
(Computed Tomography) cung véi cac phuong phap chup anh sé dung trong
chan doan y khoa khéc, va su gia ting nhanh chéng tmg dung tin hoc trong
cac linh vyc y khoa 1am sang, hai t6 chitc ACR (American College of
Radiology) va NEMA (National Electrical Manufacturers Association) da
nhan ra yéu cau cin thiét phai c6 mot phuong phap chuan dung trong truyén
tai anh va thong tin lién quan dén anh d6 giita cic nha san xuét thiét bi y
khoa, mdc du nhiing thiét bi d6 lai cho ra cac dinh dang anh khac nhau. Trong
nam 1983, ACR va NEMA thanh 14p mét uy ban chung dé phat trién phuong
phap chuan nay véi muc dich:

= Ting cudng kha ning giao tiép thong tin anh s cua thiét bi y
khoa bat chap thiét bi d6 1a cua nha san xuét nao.

= Gilp cho viéc phat trién va mé rong cac hé théng truyén tai va
lwu trit anh tré nén dé dang hon, tir d6 cac hé thdng nay s& 1a noi giao tiép véi
cac hé théng thong tin bénh vién khac.

= Cho phép tao ra thong tin ¢ s& chan doan, tir ¢6 nhiéu loai thiét
bi chin bénh s& sir dung va tra ctru thong tin nay.

- ACR-NEMA cé6ng bd "ACR-NEMA Standards Publication” phién
ban 1.0 vao nim 1985. Va nam 1988, iy ban nay cong bb tiép "ACR-NEMA
Standards Publication" phién ban 2.0. Tai li¢u "ACR-NEMA Standards
Publication" dic ta giao tiép phan cung, sb lwong tdi thiéu cac 1énh phan mém
va cac dinh dang dir licu.

- Chuan DICOM (Digital Imaging and Communications in Medicine)
dua ra nhiéu cai tién qua trong so voi 2 phién ban cia chuin ACR-NEMA

truoc:
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= Chuan DICOM nay ap dung dugc trong mdi truong mang vi
chung dung giao thirc mang chuan 1a TCP/IP. Chuan ACR-NEMA chi c6 thé

ap dung cho mang point-to-point.

= Chuan DICOM 4p dung cho mdi truong luu trit off-line, DICOM
dung cac thiét bi Iuu trir chuan nhu CD-R, MOD va filesystem luan 1y nhu
ISO 9660 va FAT16. Chuan ACR-NEMA khong dic ta dinh dang file, thiét bi
luu trir vat Iy hay filesystem luan ly.

» Chuin DICOM dic ta cac thiét bi y khoa can tuan theo chuin
DICOM sé& phai dap tng 1énh va dit liéu nhu thé nao. Chudn ACR-NEMA bi
gii han vé truyén tai dir liéu, DICOM dung khai niém Service Classes dé mo
ta ngt nghia Iénh va dir liéu di keém.

= DICOM c6 kém dic ta vé yéu cau, quy tic cho cac nha san xut
thiét bi y khoa san xuat san pham tuén theo chuan DICOM. Chuan ACR-
NEMA dic ta rat it vé diéu nay.

- Huéng phat trién hién thoi: chuan DICOM luén phét trién va do
Procedures of the DICOM Standards Committee quan ly. Dé nghi nang cép
trong tuong lai cua cac thanh vién trong iy ban DICOM duya trén thong tin tir
cac nhimg nguoi da dung qua chuan DICOM. Cac ¥ kién duoc xem xét dé
dua vao phién ban tiép theo cua DICOM va céac thay d6i cua DICOM phai
dam bao tuwong thich tét v6i phién ban trudc.

2.2. Chuin 4nh DICOM
- bac ta DICOM é&p dung cho:
= DPinh dang file anh dung trong trong y khoa.

= Giao thuc truyén thong dir licu DICOM.
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2.2.1. File DICOM
- File DICOM la file luu trir theo dinh dang DICOM. File nay luu trir
nhitng thong tin sau:
= Thong tin bénh nhan.
= Théng tin vé 1an khdm ctia anh.
= Théng tin luot viéng tham.
= Théng tin vé thiét bi y khoa d3 sinh ra anh.
» Anh caa bénh nhan.
- DICOM hd trg cac dinh dang anh JPEG, JPEG Lossless, JPEG
2000, LZW va Run-length encoding (RLE).
- Chu tric cin ban cua file DICOM la Data Set.

Data Set

Data Element Data Element Data Element Data Element
- EEEEN

Data Element
<

Tag VR Value Length =~ Value Field

L optional field

Hinh 3: Cdu tao Data Set
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- Céc khai niém trong DICOM.

Khai niém

Y nghia

Data Set

- La tap hop nhiéu Data Element trong
mot file DICOM.

Data Element

- La mdt don vi thong tin trong DICOM

file. Date Element chira mot thdng tin diy du.

Céc field trong Data Element c6 nhiém vu dac
ta ddy du mot thong tin, dic ta bao gdbm: ¥
nghia, gia tri, chiéu dai cta tin va dinh dang di

li€u cua tin.

Tag

- La 2 s6 nguyén khong dau, mdi sb 16 bit.
Cip sb nguyén nay xac dinh y nghia ciia Data
Element nhu tén bénh nhan, chiéu cao cua anh,
sb bit mau, ... Mot sd xac dinh Group Number
va sb kia xac dinh Element Number.

- Gia tr1 caa Group Number va Element
Number cho biét Data Element néi 1én thong tin
nao. Céc thong tin (Data Element) cung li€én
quan dén mdt nhém ngit nghia s& c6 chung sb

Group Number.

VR (Value

Representation)

- Day la field tuy chon, tuy vao gia tri cua
Transfer Syntax ma VR c6 mat trong Data
Element hay khong.

- Gia trj ciia VR cho biét kiéu dit liéu va

dinh dang gia tri cua Data Element.

VM (Value Multiplicity)

- Cho biét sb lugng Value cua Value Field

néu Value Field c6 nhiéu gi4 tri.
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- Néu sb luong Value khong xac dinh, VM
s& ¢6 dang “a-b” véi a s gia tri Value nho nhat
va b 1a sb Value 16n nhit c6 thé c6 cua Data
Element.
VD: VM = “6-10": Value Field c6 it nhat 1a 6
gi4 tri va nhiéu nhét 1a 10 gia tri.
- Data Element voi Value Field c6 nhiéu
gia tri s€
=  Vé6i chudi ki ty, dung ki tw 5Ch
(‘\’) lam ki ty phan cach.
= Vi gia tri nhi phan, khong cé ki tu

phén céch.

Value Length

- La mot s6 nguyén khong dau, c6 do dai
la 16 hay 32 bit. Gia tri cua Value Length cho
biét d6 16n (tinh theo byte) cua Value Field
(khdong phai la do 16n cua toan by Data
Element).

- Gia tri cua Value Length 1a FFFFFFFFh
(32 bit) ham y khong xac dinh duoc chiéu dai
(Undefined Length).

Value Field

- La ndi dung thong tin (Data Element).
Kiéu dit liéu cua field nay do VR quy dinh va
d6 16n (tinh theo byte) nam trong Value Length.

Transfer Syntax

- Transfer Syntax la cidc quy udc dinh
dang dir liéu. Gia tri cua Transfer Syntax cho
biét cach dit liéu duge dinh dang va ma hoa
trong DICOM dong thoi ciing cho biét VR s& c6
ton tai trong Data Element hay khong.

- Trang 11 -




- Mic dinh ban dau, Transfer Syntax cua
file DICOM la Explicit VR Little Endian

Transfer Syntax.

Information Object - IOD dai dién cho mdt ddi tuong chua
Definition (IOD) thong tin va ddi twong nay co6 ton tai trong thé
gidi thye. Thong tin cua dbi teong 10D 14 thong
tin cua d6i twong trong thé gidi thuc.
- Co62loai IOD:

= Composite IOD: 1a IOD dai di¢n cho
nhimg phan khac nhau cua cac ddi tuong khac
nhau trong thé gidi thyc.

= Normalized IOD: 1a 10D cho duy

nhat mot dbi twong trong thé gidi thuc.

Lép Service-Object Pair - Loép SOP duoc tao ra khi ghép mdt IOD
(SOP) véi DIMSE Service danh cho 10D 6.
- C6 2 loai l6p SOP:

= Lo&p Normalized SOP: dugc tao ra
khi ghép Normalized IOD véi cac dich vu
DIMSE-N.

» Lép Composite SOP: dugc tao ra
khi ghép Composite IOD vé1 cac dich vu
DIMSE-C.

- Thu tu cta chudi byte: mot gid tri s€ dugc luu thanh mdt hay nhiéu
byte trong file. C6 2 quy ude quy dinh thr ty xuét hién cia cac byte cua mot
gia tri nao do6 trong file DICOM.
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Little Endian

- Dbi véi s6 nhi phan gdm nhiéu byte thi byte c6
trong sb thap nhat (Least Significant Byte) s& nam trudc,
nhiing byte con lai c6 trong s ting dan nam tiép sau do.

- Dbi véi chudi ki tu, cac ki tu s& nam theo thir tu

xudt hién trong chudi (tir trai sang phai).

Big Endian

- D6i véi s6 nhi phan gom nhiéu byte thi byte ¢
trong s6 16n nhat (Most Significant Byte) s& nam trudc,
nhitng byte con lai c¢6 trong sd giam dan nam tiép sau
do.

- Dbi véi chudi ki tu, cac ki tu s& nam theo thir tu

xudt hién trong chudi (tir trai sang phai).

- CAu truc file DICOM:

File Preamble

DICOM Prefix

File Meta Information DICOM Data Set

‘ Data Set ‘ ‘

S~—

" ~
Dicom header Dicom data

- Mot file DICOM don bao gdm phan header (luu trit thong tin vé tén

bénh nhan, kiéu anh, kich thudc anh, ...) cling nhu phén data (c6 thé chira

dung thong tin trong khong gian 3D). Sy khac nhau bat ngudn tir viéc phan

tich dinh dang anh phd bién, d6 1a dir liéu anh duogc luu trit trong mot file

(*.img) va dit liéu header duoc luu trit trong mot file khac (*.hdr). Mot diém

khac nhau nira 12 dit liéu anh DICOM c¢6 thé duoc nén dé giam bét kich thude

anh.
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DICOM header

- Hinh bén hién thi mét gia thuyét vé file anh DICOM. Trong vi du
nay, 794 bytes dau tién dugc str dung cho phan header cua file anh DICOM,

ndé mo ta kich thudc anh va gitr lai thong tin van ban khac vé sy ndi soi cat

16p. Kich thuéc cua header nay thay doi phu thudc vao thong tin header duoc

luu trit. O day, header dinh nghia mot file anh c6 kich thudc 109x91x2 pixels

1993 brytes ——794 bytes -

— 210931

voi d phan giai dir liéu 1byte/pixel (nhu vay toan b kich
thude cua anh sé 1a 19838). Dit li¢u anh di theo thong tin
header (header va dit liéu anh dugc luu trir trong cung mot
file).

- Thong tin header bao gém théng tin bd dinh danh
dir liéu duoc dua vao file, nd bat diu bsi 128 bytes
Preamble dwgc dwa vé O0H. Sau d6 1a 4 bytes ky tu
“DICM” dung dé nhan dang file DICOM. Céc thanh phan

dir liéu dau file bat budc voi moi file DICOM gdm cac

truong tag (nhan) c6 dang (0002, xxxx) véi xxxx 1a sb thanh phan bat ky, VR

— gi4 tri thé hién duwoc mi hoa theo ¢t phap chuyén doi gia tri thé hién an I-

VR (Implicit Value Representation), VL — chiéu dai gia tri, gdm 4 bytes chtra

chiéu dai trudng gia tri Value (Value Length), trudng Value gdm mot s6 chin

bytes chira gia tri cua thanh phan dir liéu. Tht tu cac byte quy dinh theo kiéu

Little.

Chi tiét cAu tric DICOM header:

Tén Data Element

Tag

Mo ta

File Preamble

Pay 1a chudi byte dau tién cua file, c6

chidu dai 1a 128 byte danh cho

Khéng c6 | chuong trinh xu 1y file DICOM st

dung. Néu khong st dung thi 128
byte nay déu c6 ndi dung 1a 00h.
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4 byte 1a chudi “DICM”. Prefix nay

DICOM Prefix Khong c6 | dé xac dinh file c¢6 phai 1a DICOM
file hay khong.
File Meta Information
Do 16n cua Data Set File Meta
Information (tinh theo byte). S& byte
Group Length (0002,0000) | nay dugc tinh tr Data Element theo
ngay sau Data Element Group Lengh
nay.
File Meta Information Xac dinh phién ban cua File Meta
(0002,0001)
Version Information.
Media Storage SOP Chudi UID cho SOP Class xac dinh
(0002,0002) |
Class UID dinh dang luu trit cua file DICOM.
Media Storage SOP Chudi UID cho ban than file
(0002,0003)
Instance UID DICOM.
Chudi UID cho Transfer Syntax sé
Transfer Syntax UID dung cho cac Data Element nam o
(0002,0010)
Data Set sau Data Set File Meta
Information.
Implementation Class Chudi UID ctia chuong trinh d3 tao ra
(0002,0012)
UID file DICOM nay.
Implementation (0002,0013) | Phién ban cua chuong trinh tao file
Version Name DICOM c6 UID nhu trén.
Source Application Chudi tiéu dé cho Application Entity
(0002,0016)
Entity Title da tao ra file DICOM.
Private Information Chudi UID ctia ngudi cung cap thong
(0002,0100) | _
Creator UID tin riéng tu (xem bén dudi).
Private Information (0002,0102) | Thong tin riéng tu.
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- Cac Data Element ¢ dau file cung cip mot s6 théng tin ban dau quan
trong. Chiing nam trong mot Data Set tén File Meta Information. Sau Data Set
File Meta Information 1a dén nhiing Data Element binh thuong, cic Data
Element nay 1a ndi dung DICOM file (gém hinh anh, thong tin hinh anh,
thong tin kham, thong tin bénh nhan).

- Ban dau cac Data Set File Meta Information duoc dinh dang, ma
héa theo Transfer Syntax la Explicit VR Little Endian Transfer Syntax. Cac
Data Element nam trong Data Set ngay sau Data Set File Meta Information s&
c6 dinh dang va dugc ma hoa theo Transfer Syntax quy dinh béi UID cua
Transfer Syntax trong File Meta Information.

- V6i cac Transfer Syntax quy u6c khong can VR trong Data
Element, can tra ctru trong Data Dictionary dé biét VR mic dinh cia timg
Data Element.

2.2.2. Giao thirc DICOM
2.2.2.1. Tong quan vé giao thirc

- Cac g dung DICOM (xem, xtt Iy va quan ly anh DICOM) giao tiép
thong tin v&i nhau qua cac dich vu DICOM va st dung giao thirc DICOM dé
truyén tai thong tin. Giao thirc DICOM dua trén TCP/IP dé truyeén tai dir licu.
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Kién trac cta giao thire DICOM:

Medical Imaging Application

DICOM Application Message Exchange

¥

l{lnnﬂf DICOM
yar Upper Layer
Sarvice
Boundary Pr::;cul
' 1\ TCPIIP
TCRIP
Network

Hinh 4: Kién triic ciia giao thirc DICOM
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2.2.2.2. Dich vu DICOM
- M hinh dich vu DICOM.

DICOM Application

Service Class

- Study Management - Storage

- Patient Image Management - Print

- Result Management - Query/Retrieve

Information Object
Normalized Composite
- Patient - CT image
- Study - MR image
- Visit - CRimage
'

DIMSE Services and Association Services

DICOM Upper Layer Service
(DICOM Upper Layer Protocol for TCP/IP)

Hinh 5: Mo hinh dich vu DICOM

- Cac mg dung DICOM giao tiép va hoat dong trong mdi truong
mang déu thong qua cac dich vu DICOM. Mbi dich vu DICOM phuc vu cho
mdt cong viéc cu thé.

- Khi tng dung DICOM trao dbi dit liéu qua mang thi can su dung
dich vu tuong tng, chuong trinh cung cép mot dich vu DICOM cu thé goi la

Service Provider. Ung dung DICOM trao ddi dit liéu véi Service Provider dé
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liy thong tin hay yéu cau thyc hién mot cong viée cu thé. Service Provider c6
thé tu thuc hién yéu cau tir ing dung DICOM hay giri yéu cau cho mot
Service Provider khac, lic day Service Provider giri yéu cau dong vai tro 1a
mot ng dung DICOM binh thuong.
- Chuéan DICOM dic ta giao tiép mang thong qua 2 16p dich vu:
= Dich vu DIMSE va Association: ung dung DICOM trao ddi dir
lidu truc tiép véi 16p nay.
= Dich vu Upper Layer.
2.2.2.2.1. Dich vu DIMSE
- Dich vu DIMSE h6 tro 2 loai dich vu:
= Dich vu loai Notification: cho phép img dung DICOM thong bao
cho tng dung khac biét v& mot su kién hay su thay ddi trang thai.
= Dich vu loai Operation: cho phép tng dung DICOM yéu cau tGng
dung DICOM khac thyc hién mét cong viée trén dbi tuong SOP ma tng dung
nay dang quan ly.
- Dich vu DIMSE dugc chia lam 2 nhém:
= Dich vu DIMSE-N: dich vu nay chi thao tic trén ddi tuong
Normalized SOP.
= Dich vu DIMSE-C: dich vu nay chi thao tac trén dbi tuong

Composite SOP.

- Cac dich vu DIMSE:

Dich vu Nhom Loai dich vu
C-STORE DIMSE-C Operation
C-GET DIMSE-C Operation
C-MOVE DIMSE-C Operation
C-FIND DIMSE-C Operation
C-ECHO DIMSE-C Operation

- Trang 19 -



N-EVENT-REPORT DIMSE-N Notification

N-GET DIMSE-N Operation

N-SET DIMSE-N Operation

N-ACTION DIMSE-N Operation

N-CREATE DIMSE-N Operation

N-DELETE DIMSE-N Operation
2.2.2.2.2. Dich vu Association

- Trudc khi dung dich vu DIMSE dé truyén tai dit liéu, ing dung
DICOM cin duge cung cap thong tin ban dau nhu Transfer Syntax dung trong
lac truyén, tén Gmg dung DICOM s& giao tiép, ... Nhimg thong tin nay duoc
cung cap qua dich vu Association. Dich vu nay s& cung cip cac thong tin can
thiét trudc khi truyén dir liéu. Mot Association gitra tng dung DICOM sé&
gitip 2 bén biét cac thong tin ban dau trude khi truyén dit liéu. Khi truyén dix
liéu di, ca bén truyén va bén nhan déu cung cip Application Association
Information trong request primitive va response primitive.

- Dich vu Association di cung véi dich vu DIMSE 1a dich vu & mic
tbng quat so voi cac dich vu Association do Upper Layer cung cap. Tai mirc
nay dich vu Association str dung dich vu A-ASSOCIATE cua Upper Layer.

- Dich vu Association s& tao mot association cho 2 tng dung DICOM
dé bat dau sir dung cac dich vu DIMSE.

- Cac thong tin dich vu Association can phai co:

= Application context.
= (Cic yéu cau vé presentation va session.
= Thong tin vé tng dung DICOM st dung dich vu.

= Application Association Information.
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2.2.2.2.3.  Dich vu Upper Layer

- Cac dich vu Upper Layer dugc st dung bdi 2 dich vu & muc trén 1a
Association va DIMSE. Upper Layer chiu trach nhi¢m dua thong tin tir nhitng
dich vu trén thanh cac chudi byte dé truyén qua mang va nhan chudi byte tir
mang, sau d6 dong gbi thanh thong tin truyén cho dich vu trén.

- Céc dich vu Upper Layer cung cip:
A-ASSOCIATE
Thiét 1ap mot association giita hai tng dung DICOM théng qua cac message
A-ASSOCIATE request, A-ASSOCIATE indication, A-ASSOCIATE
response va A-ASSOCIATE confirmation.

Requestor Acceptor
DICOM UL
A-ASSOCIATE Service Provider
request |

> A-ASSOCIATE

indication
A-ASSOCIATE

response

T / I S S R

confirmation
(SAP) (SAP)

Hinh minh hoa thiét ldp association giita 2 itng dung DICOM
A-RELEASE
Khi mot trong 2 bén mudn huy association thi s& dung dich vu nay dé hay bo
association gitra hai tmg dung DICOM thong qua cac message A-RELEASE
request, A-RELEASE indication, A-RELEASE response va A-RELEASE
confirmation.
Ca hai img dung DICOM déu chap nhan huy bo association dé giai phong tai

nguyén.
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Requestor Acceptor

DICOM UL
A-RELEASE Service Provider
request \\’
\‘\\, A-RELEASE
indication
A-RELEASE
‘:_/ response
ARELEASE 3 " |
confirmation
(SAP) (SAP)

Hinh minh hoa huy bo association givia 2 ung dung DICOM
A-ABORT
Ung dung DICOM can ngét dot ngdt association véi phia bén kia. Dich vu
nay khong can phai xac nhan lai két qua thyuc hién.
Tuy nhién, yéu cau indication tir tmg dung DICOM khéng dam béo 1a s& dén
v6i Gng dung kia. Trong nhitng truong hop nhu vy, ca hai tng dung déu biét
rang association da bi ngat. Viéc ngat dugc thuc hién thong qua cdc message

A-ABORT request va A-ABORT indication.

DICOM UL
A-ABORT Service Provider

request \

A-ABORT
indication

(SAP) (SAP)

Hinh minh hoa ngdt ddt ngot association giita 2 vmg dung DICOM
A-P-ABORT
Service Provider phét tin hiéu ngit association ngay ma khéng doi mot trong
hai tmg dung DICOM yéu cau ngit. Ly do cua viée ngat 1a do ¢6 cac dich vu
khéc gap truc trac ¢ 16p Presentation hay 16p trén.

Viéc ngit dot ngdt sé gdy mat thong tin dang truyén.
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DICOM UL
Service Provider

A-P-ABORT / A-P-ABORT
indication indication

(SAP) (SAP)

Hinh minh hoa ngdt association véi yéu cau ngdt tir Service Provicer
P-DATA
Ung dung DICOM dung dich vu nay d¢é trao doi théng tin véi nhau (truyén ti
DICOM Message). Mot association cho phép truyén va nhian P-DATA
request primitive, P-DATA indication primitive déng thoi.

Dich vu DIMSE dugc st dung trong dich vu nay.

DICOM UL
P-DATA Service Provider

request \‘\\H

P-DATA
indication

(SAP) (SAP)

Hinh minh hoa truyén tai dir liéu dwa trén association da thiét lap gitta
2 ung dung

- Céc dich vu Upper Layer dung giao thirc TCP va truyén / nhan di
lidu tai port 104 (1a port chuan cho giao thirc DICOM).

- Dinh dang ciia mot don vi thong tin giao tiép giita 2 peer trong giao
thirc Upper Layer 1a PDU (Protocol Data Unit). PDU duogc tao tir cac field co
kich thudc cb dinh va cac field tuy chon, nhiing field tuy chon s€ chira mdt
hay nhiéu item hay sub-item.

- Co6 7 loai PDU trong giao thuc DICOM Upper Layer:

= A-ASSOCIATE-RQ PDU.
= A-ASSOCIATE-AC PDU.
= A-ASSOCIATE-RJ PDU.
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= P-DATA-TF PDU.

= A-RELEASE-RQ PDU.
= A-RELEASE-RP PDU.
= A-ABORT PDU.

- Chi co6 header cua PDU Ia c6 thu tu byte Big Endian con dinh dang
fragment cua PDV (Presentation Data Values) message trong P-DATA-TF
PDU la tuan theo gia tri cua Transfer Syntax.

- binh dang cua PDU c6 dac ta nhu sau:

= Kiéu cia PDU do mdt hay nhiéu byte chi dinh v&i byte dau tién
c6 sb thir tu thap nhat.

= MB>i byte trong PDU c6 8 bit danh sb tir 0-7 véi bit 0 1a bit co
trong sb thap.

= Nhiing byte lién tuc ding biéu dién s6 nhi phan, byte c6 s6 thir tu
thap thi c6 trong sb 16n.

= Byte c6 s6 thu tu thip nhét s& duoc truyén dau tién trong ludng
truyén dir liéu.

- Sau day la cAu tric cta cac PDU, d6 16n mbi field tinh theo byte,
cac 6 mau sam la dung dé du tri.

PDU A-ASSOCIATE-RQ va PDU A-ASSOCIATE-AC

Called | Calling (Variable Field)
'|I:" DL; L:r?Lih 5:::;2?}' Entity | Entity Contains one or more (1)
yp 9 Tite | Title ltems
1 1 4 2 2 16 16 32

PDU A-ASSOCIATE-RQ va PDU A-ASSOCIATE-AC
- Variable Field (1) gém cac Item con sau:
= Application Context Item: chi mot item.
= Presentation Context Item: mot hay nhiéu item.

= User Info Item: chi mot item.
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ltem
Type

Item D
Length Application Context
2 <=64

Application Context Item

Result/ (Variable Field)
Item Iltem | Presentation R c ’ 2
Type Length| Context ID eason ontains one or more (2)
(used for AC) ltems
1 1 2 1

Presentation Context Item

ltem
Type

1

(Variable Field)

Item .
Contains one or more (3
Length ltems ( )
2

User Info Item
- Variable Field (2) gém cac Item con sau:

= Abstract Syntax Item: chi mot item trén mdi RQ, khong c6 item nay

trong AC.
= Transfer Syntax Item: mot hay nhiéu item trong RQ, chi mot item
trong AC.
ltem [tem
Type Length Abstract Syntax
1 1 2 <= 64
Abstract Syntax Item
ltem [tem
Type Length Transfer Syntax
1 1 2 <= 64

Transfer Syntax Item
- Variable Field (3) gém cac Item con sau:

* Maximum Length Item.
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Item ltem Max Length
Type Length Received

1 1 2 4

Maximum Length Item
PDU A-ASSOCIATE-R]J PDU, PDU A-RELEASE-RQ, PDU
RELEASE-RP PDU va PDU A-ABORT

PDU PDU * x -
Type Length Result Source Reason / Diag
1 1 4 1 1 1 1

PDU A-ASSOCIATE-RJ PDU, PDU A-RELEASE-RQ
PDU A-RELEASE-RP PDU va PDU A-ABORT

- (*): tiy thudc vao PDU cu thé ma field nay s& dung hay dé du trir.
P-DATA-TF PDU

(Variable Field)
'll?DLé LZE Ltjh Contains one or more  (4)
P ¢ Presentation Data Value Items
1 1 4

P-DATA-TF PDU
- Variable Field (4) 1a cic DICOM Message.

it Presentation Presentation-data-Values (PDV)
L em Context DICOM message
ength .
ID Command or Data Set Information
4 1

Presentation Data Value item
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Chuong 3: GIOI THIEU VE NGON NGU LAP TRINH C#

3.1. Lich st ra doi cia ngon ngir 1ap trinh C#

C# 1a mot ngdn ngit 1ap trinh hudng ddi tugng dugc phat trién boi
Microsoft, 1a phan khoi dau cho ké hoach .NET cua ho. Tén ctia ngdn ngit
bao gdm ky tu thing theo Microsoft nhung theo ECMA 1a C#, chi bao gdm
dau sd thudng. Microsoft phat trién C# dua trén C++ va Java. C# dugc miéu
ta 1a ngdn ngir c6 duoc sy can bang giita C++, Visual Basic, Delphi va Java.
3.2. Pic diém ciia ngdn ngir 1ap trinh C#

C#, theo mot hudng nao do, 1a ngdn ngir 1ap trinh phan anh tryc tiép
nhit dén NET Framework ma tit ca cac chwong trinh NET chay, va né phu
thudc manh mé vao Framework nay. Moi dir liéu co s& déu 1a dbi tuong, dugc
cAp phat va hay bo bai trinh don rac Garbage-Collector (GC), va nhiéu kiéu
triru twong khac chfmg han nhu class, delegate, interface, exception, v.v, phan
anh 10 rang nhiing dac trung cua .NET runtime.

. Trong ngdn ngir C# moi thir lién quan dén khai bao 16p diéu duoc tim
thdy trong phan khai bao cua né.

. Dinh nghia mét 16p trong ngén ngtr C# khong doi hoi phai chia ra tap
tin header va tap tin ngudn giéng nhu trong ngdn ngir C++.

. Hon thé nita, ngdn ngir C# hd tro kiéu XML, cho phép chén céc tag
XML dé phat sinh tu d6ng cac document cho 16p.

. Ngén ngit C# kha don gian, chi khoang 80 tir khoa va hon mudi may
kiéu dit liéu duge xdy dyng san.

. Tuy nhién, ngén nglt C# c6 y nghia cao khi né thuc thi nhiing khai
niém lap trinh hién dai. C# bao gém tat ca nhitng hd tro cho ciu trac, thanh
phan component, 1ap trinh hudng ddi tuong.

= Nhirng tinh chit d6 hién dién trong mot ngdn ngir 1ap trinh hién dai.

. C# ciing hd tro giao dién interface, né dugc xem nhu mét cam két voi

mot 16p cho nhitng dich vu ma giao dién quy dinh.
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. Trong ngdn ngit C#, mot 16p chi c6 thé ké thira tir duy nhat mét 16p
cha, tirc 1a khong cho da ké thira nhu trong ngén ngir C++, tuy nhién mot 16p
c6 thé thyc thi nhiéu giao dién.

. Khi mot 16p thuc thi mot giao dién thi no6 s€ hura 1a n6 s€ cung cép chirc
nang thyec thi giao dién.

. Ngbn ngit C# ciing hd tro viée truy cip bd nhé truc tiép st dung kiéu
con tré ctia C++ va tir khoa cho dau ngodc [] trong toan tir.

. Céc mi ngudn nay 1a khong an toan (unsafe). Va bo giai phong bd nhd
tu dong ctia CLR sé& khong thuc hién viéc giai phong nhing dbi tuong duogc
tham chiéu bang st dung con tro cho dén khi chiing dwogc giai phong.

3.3. Bang tir khoa C#

abstract default foreach object sizeof unsafe
as delegate goto operator stackalloc ushort
base do if out static using
bool double implicit override string virtual
break else in params struct volatile
byte ENuMm int private switch void
case event interface protected this while
catch explicit internal public throw

char extern is readonly true

checked false lock ref try

class finally long return typeof

const fixed namespace sbhyte uint

continue float new sealed ulong

decimal for null short unchecked
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3.4. Cong nghé¢ .NET
3.4.1. Giéi thiéu

- Péau nam 1998, sau khi hoan tit phién ban 4 cua Internet
Information Server (IIS), mot doi 1ap trinh & Microsoft nhan théiy ho con rét
nhiéu sang kién dé kién toan IIS. Ho bat dau thiét ké mot architecture méi dua
trén nhiing v d6 va project dugc dat tén la Next Generation Windows
Services (NGWS).

- Sau khi Visual Basic 6 dugc trinh lang vao cudi nam 1998, du an ké
tiép mang tén Visual Studio 7 dugc sat nhdp vao NGWS. Doi ngi
COM+/MTS gop vao mot mdi trudng thdng nhat cho tit ca cac ngdn ngit 1ap
trinh trong Visual Studio, ho c6 y dinh cho ngay ca cac ngdn ngit 1ap trinh cua
cong ty khic dung.

- Cong tac nay dwoc gitr bi mat mai dén hoi nghi Professional
Developers' Conference & Orlando vao thang 7/2000. Pén thang 11/2000 thi
Microsoft cho phat hanh Beta 1 cia. NET gom ba CD. Tinh dén liic iy thi
Microsoft di 1am viéc trén dy an 4y gin ba nim roi. Diéu iy cit nghia tai sao
Beta 1 version twong d6i rat viing chai.

- NET mang diu tich nhiing sang kién da duoc ap dung trude day
nhu p-code trong UCSD Pascal cho dén Java Virtual Marchine. Cé diéu
Microsoft gop nhit nhitng sang kién cua ngudi khac, két hop véi nhitng sang
kién cua chinh minh dé 1am nén mot san pham an ro tir trong ra ngoai. Co 18
cubi nam 2001 hay ddu nim 2002 Microsoft méi phat hanh NET. C6 nguoi
héi Microsoft xem .NET quan trong nhu thé nao. Cac lanh dao cua Microsoft
cho biét 80% tir khoa Research & Development (Nghién ctru va Trién khai)
cua Microsoft trong nim 2001 dwoc danh cho .NET, tit ca san phidm cua
Microsoft déu s& duge don nha qua .NET platform.

- NET la vii khi chién lugc cua Microsoft dé trong tuong lai thau
chiém linh méi trudng Desktop, Distributed cho dén Internet va Mobile

(Phone, Pocket PC). Visual Studio.NET cho ta mot IDE (Intergrated
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Development Environment) tuyét diéu, ddy du dé trién khai moi loai du an.
C6t 16i cua NET 1a .NET Framework, hd tro 1ap trinh theo huéng ddi tuong
(Object Oriented) cho VB.NET (Visual Basic 7) va C#. Hai ngon ngir 1ap
trinh nay kha don gian (chi c6 chung 80 reserved words), twong duong nhau
vé chirc ning va code cua hai bén c6 thé thira ké 1an nhau. .NET Framework
cung cip khoang 5000 classes dé hd trg moi nhu cau lap trinh nhu Streaming,
Threading, Collections, Delegate va EventHandling, Interface, Remoting,
Reflection, Unicode, XML, Disconnected database ADO.NET, Encryption.
V.V..

3.4.2. NET FRAMEWORK

- NET duogc phat trién tr ddu nam 1998, luc dau cé tén 1a Next
Generation Windows Services (NGWS). N6 duoc thiét ké hoan toan tir con
s6 khong dé dung cho Internet. Vién twong ciia Microsoft 1a xay dung mot hé
thdng phan tan toan cau, dung XML (chtra nhiing databases ti hon) lam chét
keo dé két hop chirc ning cua nhitng computers khac nhau trong cing mét to
chure hay trén khap thé gidi.

- Nhitng computers nay c6 thé la Servers, Desktop, Notebook hay
Pocket Computers, déu c6 thé chay cung mdt software dua trén mot platform
duy nhat, doc 1ap véi hardware va ngoén ngit lap trinh. Do la NET
Framework. N6 s& trg thanh mot phan cua MS Windows va s& duoc port qua

cac platform khac, c6 thé ngay ca Unix.
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AS PI_ NET

_NET Application

Windows Forms

¥

NET Framework base classes

+

Common Language Runtime

Windows API

MS Windows
Operating System

Hardware

Hinh 6: M6 hinh mot ung dung. NET

ASP.NET

Windows Forms

‘ Web Services ‘ ‘ Web Forms ‘

Conitrols Drawing
| |

| ASP_NET Application Services |

‘ Windows Application Services ‘

MET Framework Base Classes

| ADO.NET XML

[0

Threading

| Net

Security

‘ | Magnostics || Etc.

Commaon Language Runtime

| Memory Management ‘ ‘Common

Type System| ‘ Lifecycle Monitoring |

Hinh 7: Cdc thanh phdan chinh cia. NET Framework

- Trang 31 -




- .NET application dugc chia ra lam hai loai: cho Internet goi la
ASP.NET, gébm c6 Web Forms, Web Services va cho desktop goi la
Windows Forms.

- Windows Forms gidng nhu Forms ciia VB6. N6 hd trg Unicode
hoan toan, rat tién cho chit Viét va that su mang tinh hudng dbi tuong.

- Web Forms c6 nhitng Server Controls lam viéc giéng nhu cac
Controls trong Windows Forms, nhat 1a c6 thé dung codes dé xur 1y Events
nhu cua Windows Forms.

- Piém khac biét chinh giita ASP (Active Server Pages) va ASP.NET
la trong ASP.NET, phan dai dién visual components va code nam riéng nhau.

Ngoai ra ASP.NET hoan toan c6 tinh hudng d6i tuong.
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Chuwong 4: CAI PAT VA THU NGHIEM CHUONG TRINH

4.1. Moi trudng cai dat

Hé diéu hanh Window XP/ Vista 7 ¢6 cai dt phén mém hd tro Microsoft .Net
Framework 3.5.

Ngon ngir 1ap trinh C#.

Mady tinh pentum IV, Ram 512MB.

4.2. Tap anh thir nghiém

Anh duoc tai vé tir trang web: http://www.barre.nom. fr/medical/samples/

= Y
anhi.png anh4.png anhS.pnig anhz.png
anh3.png anh7.png

- Trang 33 -



4.3. Giao dién cia chwong trinh

4.3.1. Giao dién chinh cia chwong trinh

Cho phép ngudi dung thao tac véi nit 1énh ciia chwong trinh gom ¢6 céc chirc

nang chinh sau:

= Open DICOM Image: mé thu muc chra anh DICOM, lya chon anh

can xem.
= View DICOM Tags: hién thi cic thong tin c6 trong anh DICOM.
= Save as PNG: luu 4nh DICOM sang dinh dang PNG.

» Reset Window / Level: thiét lap lai trang thai ctra $0.

D FCOA e Wieweeer -

Wirackw /£ Luvel Values

Hinh 8: Giao dién chinh cua chwong trinh
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4.3.2. Giao dién hién thi anh DICOM
Khi cick vao nat 1énh Open DICOM Image sé& lam xuit hién thu muc chua

anh DICOM, lya chon anh can hién thi nhu vi du bén dudi.

[RHCARA B Viewer: 1 Imape Siorape-1 19

e DD Tags
| ‘fien'e &.FH.&.'J 1
| Fasgat Winoom/ Leve

lmaye S,
135512
g B Db
VE Sy v e

Warndnw / Lowsl Walns

.h-ihlm
Wicth =719

Lirwel=8
Wi M w35 Hew w 367

Fbahi Dwaes om Tenboo

Hinh 9: Giao dién hién thi anh DICOM
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4.3.3. Giao dién hién thi thong s6 ciia anh DICOM

Sau khi anh DICOM duoc hién thi, cick vao nat 1énh View DICOM
Tags ta thay mot bang DICOM Tags nhu ¢ hinh 10 cho phép ngudi dung biét
duoc cac thong sb ¢co trong anh nhu tén cua bénh nhan, ma ID cua bénh nhan,

gi6i tinh.........

IHEOM s Vigsssy: £1_Inage Shpvmse |10

Frosis Tag
Spachs Charssier 5o

Poramenem 30

T

P and P
g Brwei et

D 1wl ekl

]
i Fabart Canwrants —ur e
Widih=713 Ervats Tag
: Fon Thoxnem: I
"T . " _[ ol g s
W iy = 252 Bl - Sifiware vemoraiy 14
o Futwit Soate 1o

i eep—r— R [ Fresie Tes

Hinh 10: Giao dién hién thi thong s6 cua anh DICOM
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4.3.4. Giao dién luu anh sang dinh dang PNG

Cick vao nut 1énh Save as PNG lam xuit hién mét ctra s6 nhu & hinh

11, dat tén cho anh can luu, cick vao nat Save dé luu anh DICOM sang dinh

dang PNG. Véi dinh dang anh PNG s& gitip cho cac phan mém x 1i anh nhu

photoshop co thé doc anh va chinh sira anh dé dang.

| Dwen oacom e |
| Wirs CHCEM Tags |

| Béve Wik |

|mvage Sime:
f2xm2

Image Bt 1 epeh:
16 bits et pieal

il o Litwirl Walines

o

My Computer

My Nk,

File name

= AT

il b

PHG Faeal” pog]

Hinh 11: Giao dién luvu anh sang dinh dang PNG
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KET LUAN

Ngay nay DICOM la dinh dang anh duoc dung phd bién nhat trong linh
vuc y té. Do nhu cau kham chita bénh cua ngudi dan ngay cang ting viéc
quan 1y bang gidy td, s6 sach 1a khong thé dap ung dwoc doi hoi phai ung
dung cbéng nghé vao qua trinh quan 1y cling nhu nhiéu khau khac cta qua
trinh chuan doan bénh. Véi viée ing dung anh DICOM trong y khoa di giai
quyét mot cach hiéu qua cac van dé trén.

Trong bai d6 4n nay em di néu nhitng nét dic trung nhat vé chuan luu
trit anh DICOM nhu lich sir ra doi, cac khai niém co ban, ciu tric file, giao
thirc DICOM. .. D6 an ciing d4 xdy dung dugc chuong trinh doc anh DICOM
Viéc cai dat thir nghiém chuong trinh trén bang ngén ngit C# da duoc thyuc
hién, budc dau cho két qua tbt.

Tuy nhién do han ché vé diéu kién va thoi gian va kién thuc, d6 an s&
khong thé tranh khoi nhitng thiéu xot. Kinh mong duogc su dong gop ¥ kién
cua th?ly ¢ va céc ban, dé em c6 thé hoan thién tot hon dé tai nghién ctru cua

minh.
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