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Chuong I
Gioi thiéu chung

Ngay nay Cong nghé Thong tin di di sdu va rong vao doi séng cia cua
con ngudi, viéc ng dung Cong nghé vao cudc song va kinh doanh 1a rat can
thiét trong thoi dai ngay nay.

Hién nay hau hét cac cong ty, co quan, truong hoc va bénh vién vira va
nho déu so hitu cho minh mot hé théng cong ngh¢ thong tin, viéc dau tu cho hé
thong khong hé nho, dé co dugc hé thdng dé quan 1i cong ty doi hoi can co
nhiéu thoi gian, nhan luc va tién bac. Vi muc dich duy tri cong ty mot cach
hiéu qua, nhanh chéng va chinh xac thi ngoai nhan luc ra, cong ngh¢ cling
chiém phén quan trong rat 16n. Cac hé théng nhu: hé théng quan li nhan sy, hé
théng quan li cong van, héa don, ching tir, hé théng quan li viéc nhap Xuét
hang hoa, hé thdng tai chinh ... déu dang (mg dung stitc manh ctua Cong nghé
Thong tin vao quy trinh quan ly.

Trong linh vuc y khoa, viéc quan ly chat ché thong tin bénh nhan, quan
ly cac y cu, céac thudc dac thu ... 1a diéu rat quan trong. Khi dé ching ta can
phai c6 mot hé théng bao mat, phan bd cao phi hop véi loai hinh t6 chirc bénh
vién. Tur @6 phat sinh ra cac quy trinh trong ting khau timg bo phan nhu :

» Quan 1i hd so bénh nhan.

> Quan li thong tin cac y cu va dugc pham.

> Quan li cac hinh anh chan doan can 1am sang.
» Quan li cac quy trinh kham bénh.

» Quan li tai chinh.

» Quan li bénh nhan ndi - ngoai tru.

» Quan li ngan hang mau.

Tung quy trinh trén phai c6 mdi lién két v6i nhau tao nén mot thé thong
nhét cho viéc diéu hanh moi mit trong bénh vién. Hé thong khéng chi quan ly
va st dung trong ndi bo bénh vién ma con dugce phuc vu cho ca tap toan, cach
tru s& khac cua bénh vién nhu trong viéc phan tan dit liéu, chén bénh tr xa ...
Khi d6 cac bénh vién trén toan thé giGi s& két ndi duoc voi nhau chia sé thong
tin vi muc dich strc khoe cho nhan loai.

Dé phuc vu cho nhu cau dé, can phai tao cac chuan giao tiép 1a hét suc
quan trong va can thiét trong viéc truyén thong, trao doi dit liéu. Khi cac bénh
vién trén thé gidi ¢ mot tleng n6i chung thi viéc chan doan bénh tir xa, giai
phéu tir xa ... s& trd nén phd bién. Tir d6 co thé thu thap duoc tri tué ciia nhan
loai dé phuc vu cho strc khoe cong déng.

Hién nay trén thé gidi c6 rat nhidu hé théng quan Iy bénh vién sir dung
Cong ngh¢ Thong tin manh va thong dung nhu:
» RIS (Radiology Information System).
» HIS (Hospital Information System).
» LIS (Laboratory Information System).
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7 » PACS (Picture Archiving and Communication Systems) va
chuan hinh anh da dung nhu hién nay 1a DICOM dugc nhiéu nha san xuat
thiét bi chan doan can lam sang hd tro.
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Chuong II
Kién thirc lién quan

II.1. Tong quan vé anh dung trong y khoa
IL.1.1. Cac chuin lwu trit nh trong y khoa
I1.1.1.1. Analysis of Functional Neurolmaging — AFNI
- AFNI (Analysis of Functional Neurolmaging) 1a mdt moi truong xu
ly, phan tich va hién thi fMRI data — mot ki thuat mé phong hoat dong cua bon
ndo con ngudi. AFNI chay trén hé théng Unix+X11+MOTIF, bao gom ca SGI
va Linux.
- ANFI duoc viét béng ngdn ngit C, dugc phat trién rat manh & dai hoc
y duoc Wisconsin vao nam 1994 va sau nay Robert W. Cox phat trién thém.
Viéc phat trién nay mang lai nhiéu diém nhén trong NIH (National Institutes of
Health) vao nam 2001 va tiép tuc phat trién & NIMH Scientific and Statistical
Computing Core.
- AFNI luu trit thong tin vao 2 file:
* File BRIK luu trit dir liéu.
= File ACII HEAD luu trit cac thong tin header.

2 [A] AFNI: tmpiLRtap/imdeftad 0lcori 6 & vl = O X

RAI=DICOM] [ # Original View
00 mm [R] Ao TR
mm [P]
51

| -

Chuong trinh phan mém AFNI
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I1.1.1.2. Analyse

- Analyze 1a chuong trinh phéln mém manh do BIR (Biomedical
Imaging Resource) & Mayo Clinic phat trién, ding trong hién thi, xir li va do
dac cac anh da chiéu trong trong y khoa. Analyze duogc sir dung dé 1iy cac anh
chup tr MRI, CT and PET.

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

- Mot muc dit lidu gdm hai file :

= Mot file chira dir liéu kiéu binary v6i phin mé rong .img
= Mot file chira metadata v&i phan mé rong .hdr

Chueong trinh phan mém Analyse

I1.1.1.3. DICOM

- DICOM (Digital Imaging and Communications in Medicine) la tap
hop cac chuan ding trong xtr ly, truyén tai thong tin, luu trif va in 4n anh y
khoa. Chuan nay bao gom dinh dang file va giao thirc truyén tin qua mang. File
DICOM duoc trao doi gitra 2 chuong trinh va cac chuwong trinh nay c¢é thé nhan
anh va dir liéu bénh nhan theo dinh dang DICOM.

- DICOM cho phép tich hop may scan, server, tram lam viéc, may tin
va cac thiét bi mang tir nhiéu nha cung cdp vao thanh mot hé thong truyén tai
va luu trit anh. Ngay nay, cac hau hét cac bénh vién trén thé giéi déu ap dung
DICOM vao trong cac thiét bi y khoa, may tram, server, cac hé théng quan ly
trong hoat dong kham va chira bénh.

- Céac Modality h6 trg DICOM.
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Viét tit | Tén day di Viét tit Tén day di
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
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

I1.2. Chuin DICOM
I1.2.1. Giéi thiéu chung

- Vao nam 1970, trude su ra doi cua phuong phép chup anh CT
(Computed Tomography) cling véi cac phuong phap chup anh sé ding trong
chan doan y khoa khac, va su gia ting nhanh chong tmg dung tin hoc trong cac
linh vuc y khoa 14m sang, hai t6 chitc ACR (American College of Radiology)
Va NEMA (National Electrical Manufacturers Association) da nhan ra yéu cau
can thiét phai c6 mét phuwong phap chuan dung trong truyén tai anh va thong tin
lién quan dén anh d6 gitta cac nha san xuét thiét bi y khoa, mic du nhiing thiét
bi do6 lai cho ra cac dinh dang anh khéac nhau. Trong nam 1983, ACR va NEMA
thanh 1a4p mot uy ban chung dé phat trién phuong phap chuén nay v&i muc
dich:
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= Tang cuong kha ning giao tlep thong tin anh sb cua thiét bi y
khoa bat chap thiét bi d6 1a ctia nha san Xuit nao.

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

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

- ACR-NEMA cong b "ACR-NEMA Standards Publication" phién
ban 1.0 vao nam 1985. Va nam 1988, uy ban nay cong bb tiép "ACR-NEMA
Standards Publication" phién ban 2.0. Tai licu "ACR-NEMA Standards
Publication" dic ta giao tiép phin cimg, sé lwong t6i thiéu cac 1énh phan mém
va cac dinh dang dir li¢u.

- Chuan DICOM (Digital Imaging and Communications in Medicine)
dua ra nhiéu cai tién qua trong so véi 2 phién ban cua chuan ACR-NEMA
trudce:

= 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 ap dung cho méi trudng luu trit off-line, DICOM
dung cac thiét bi luu trit chuan nhu CD-R, MOD va filesystem luan ly nhu ISO
9660 va FAT16 . Chuan ACR-NEMA khong dic ta dinh dang file, thiét bi luu
trit vat ly hay filesystem luén ly.

= Chuan DICOM dic ta cac thiét bi y khoa can tuan theo chuén
DICOM s& phai dap ung 1énh va dir liéu nhu thé nao. Chuan ACR-NEMA bi
gidi han vé truyén tai dit lieu, DICOM dung khai niém Service Classes dé mo
ta nglt nghia 1énh va dit licu di kem.

= DICOM c6 kém dic ta vé yéu cau, quy tic cho cac nha san xuét
thiét bj y khoa san xuét san phdm tuén theo chuan DICOM. Chuin ACR-
NEMA dic ta rat it vé diéu nay.

- Hudng phat trién hién thoi: chudn DICOM luén phét trién va do
Procedures of the DICOM Standards Committee quan 1y. Dé nghi nang cap
trong tuong lai cua céc thanh vién trong uy ban DICOM dua trén thong tin tir
céc nhitng nguoi di ding qua chudn DICOM. Céc y kién dugc xem xét dé dua
vao phién ban tiép theo cia DICOM va cac thay d6i cia DICOM phai dam bao
tuong thich tot v4i phién ban trude.

[1.2.2. Chuin DICOM
- Dac ta DICOM 4ap dung cho:
* Dinh dang file anh dung trong trong y khoa.
=  Giao thic truyén thong dit lieu DICOM.

I1.2.2.1. File DICOM
- File DICOM la file luu trit theo dinh dang DICOM. File nay luu trit
nhiing thong tin sau
= Thong tin bénh nhan.
= Thong tin vé 1an kham cua anh.
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= Théng tin luot viéng tham.
= Thong tin vé thiét bi y khoa da sinh ra anh.
» Anh cua bénh nhan.
- DICOM hd tr¢ cac dinh dang anh JPEG, JPEG Lossless , JPEG
2000, LZW va Run-length encoding (RLE).
- CAu trtc can ban cua file DICOM la Data Set.

Data Set

Data Element Data Element Data Ele Data Element

Data Element

Tag VR Value Length =~ Value Field

L optional field

Cadu tao Data Set

- Céc khai niém trong DICOM.

Khai niém Y nghia

Data Set - Latap hop nhiéu Data Element trong mot
file DICOM.

Data Element - La moét don vi thong tin trong DICOM

file. Date Element chira mot thong tin diy du.
Cac field trong Data Element c6 nhiém vu déc ta
day du mot thong tin, dic ta bao gom: y nghia,
gia tri, chiéu dai cua tin va dinh dang dir liéu cua
tin.

Tag - La2 s6 nguyén khong dau, moi so 16 bit.
Cap sd 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 s6 kia xac dinh Element Number.

- Gia tri cua Group Number va Element
Number cho biét Data Element n6i 1én thong tin
nao. Céac thong tin (Data Element) cung lién
quan dén mot nhom ngit nghia s& c6 chung s
Group Number.
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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 tri cua VR cho biét kiéu dit liéu va
dinh dang gia tri cua Data Element.

VM (Value Multiplicity)

- Cho biét s6 lwong Value cua Value Field
néu Value Field c6 nhiéu gi4 tri.
- Néusb lugng Value khong xac dinh, VM
s& c6 dang “a-b” voi a s gia tri Value nhé nhit
va b 1a s6 Value 16n nhéit c6 thé c6 cua Data
Element.
VD: VM = “6-10” : Value Field c6 it nhit 1a 6
gi4 tri va nhiéu nhit 14 10 gia tri.
- Data Element véi Value Field c6 nhiéu
gia tri sé&
»  Véi chudi ki tw, dung ki tw 5Ch (*\)
lam ki tu phan cach.
= Vi gia tri nhi phan, khong c6 ki tu
phan cach.

Value Length

- La mot s6 nguyén khong dau, co do dai 1a
16 hay 32 bit. Gi4 tri ciia Value Length cho biét
do 16n (tinh theo byte) cua field Value Field
(khong phai 1a do 16n cua toan b Data Element).

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

Value Field

- La ndi dung thong tin (Data Element).
Kiéu dir liéu cua ﬁelq nay do VR quy dinh va d¢
16n (tinh theo byte) ndm trong Value Length.

Transfer Syntax

- Transfer Syntax la cac quy uéc dinh dang
dit lieu. Gia tri cua Transfer Syntax cho biét
cach dit liéu dugc dinh dang va ma hoéa trong
DICOM dong thoi ciing cho biét VR s& ¢6 ton tai
trong Data Element hay khong.

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

Information Object
Definition (I0D)

- IOD dai dién cho mét dbi twong chira
thong tin va ddi twong nay c6 ton tai trong thé
gi6i thuc. Thong tin ctia doi twong 10D 1a thong
tin ciia d6i tugng trong thé gidi thuc.

- Co62loai IOD

=  Composite IOD: 1a IOD dai dién cho
nhiig phan khac nhau cua cac d6i tuong khac
nhau trong thé giéi thuc.

= Normalized I0D: 12 10D cho duy
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nhét mot doi tugng trong thé gisi thuc.

Lép Service-Object Pair

(SOP)

- Lo&p SOP dugc tao ra khi ghép mdt IOD
v6&i DIMSE Service danh cho 10D d6.
- C6 2 loai lop SOP
= Lo&p Normalized SOP: dugc tao ra
khi ghép Normalized 10D véi cac dich vu
DIMSE-N.
= Lop Composite SOP: dugc tao ra
khi ghép Composite IOD v&i cac dich vu
DIMSE-C.

- Thit ty cua chudi byte: mot gia tri s€ duogc luu thanh mot hay nhiéu
byte trong file. C6 2 quy wdc quy dinh thir tu xuat hién cia cac byte cia mot
gia tri nao do trong file DICOM.

Little Endian

trong so thap nhit (Least Significant Byte) s& nam trudge,
nhirng byte con lai 6 trong s6 tang dan nam tiép sau do.

xuat hién trong chudi (tir trai sang phai).

D(Si v6i s6 nhi phan gdm nhiéu byte thi byte co

DPéi v6i chudi ki tu, cac ki tu s& nam theo thr tu

Big Endian

trong s& 16n nhéat (Most Significant Byte) s& nam trudce,
nhirng byte con lai c6 trong s6 giam dan nam tiép sau do.

xuat hién trong chudi (tir trai sang phai).

Béi v6i s6 nhi phan gom nhiéu byte thi byte c6

Déi v6i chudi ki tu, cac ki tu s& nam theo thu tu

- CAu trtc file DICOM.

File Preamble

DICOM Prefix

File Meta Information DICOM Data Set

Data Set ‘

Cdu triic file DICOM

- Cac Data Element ¢ dau file cung cap mot sé thong tin ban dau quan
trong. Chung nam trong mot Data Set tén File Meta Information. Sau Data Set
File Meta Information 1a dén nhiing Data Element binh thudng, cac Data
Element nay 1a ni dung DICOM file (gom hinh anh, thong tin hinh anh, théng
tin kham, thong tin bénh nhén).

- Bang dudi day la cic Data Element nim trong Data Set File Meta

Information.

Tén Data Element

Tag Mo ta

File Preamble

Khong co Day 1a chudi byte dau tién cua file, c6

chiéu dai 1a 128 byte danh cho chwong
trinh xu ly file DICOM su dung. Néu
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khong sir dung thi 128 byte nay déu
c6 ndi dung 1a 00h.

DICOM Prefix

Khong co

4 byte 1a chudi “DICM”. Prefix nay
dé xac dinh file c6 phai la DICOM
file hay khong.

File Meta Information

Group Length

(0002,0000)

Po 16n cua Data Set File Meta
Information (tinh theo byte). S6 byte
nay dugc tinh tir Data Element theo
ngay sau Data Element Group Lengh
nay .

File Meta Information
Version

(0002,0001)

Xac dinh phién ban cua File Meta
Information.

(0002,0002)

Chudi UID cho SOP Class xac dinh
dinh dang luu trir cua file DICOM.

(0002,0003)

Chudi UID cho ban than file DICOM.

(0002,0010)

Chudi UID cho Transfer Syntax sé&
ding cho cic Data Element nim &
Data Set sau Data Set File Meta
Information.

Media Storage SOP
Class UID

Media Storage SOP
Instance UID
Transfer Syntax UID
Implementation  Class
UID

(0002,0012)

Chudi UID cua chuong trinh da tao ra
file DICOM nay.

Implementation Version
Name

(0002,0013)

Phién ban cua chuong trinh tao file
DICOM c6 UID nhu trén.

Source
Entity Title

Application

(0002,0016)

Chudi tiéu dé cho Application Entity
da tao ra file DICOM.

Private Information

Creator UID

(0002,0100)

Chudi UID ciia ngudi cung cép thong
tin riéng tu (xem bén dudi).

Private Information

(0002,0102)

Thong tin riéng tu.

- Ban dau cac Data Set File Meta Information dugc dinh dang, ma hoa

theo Transfer Syntax la Explicit VR Little Endian Transfer Syntax. Cac Data
Element nim trong Data Set ngay sau Data Set File Meta Information s& c6
dinh dang va dugc ma hoa theo Transfer Syntax quy dinh boi UID cua Transfer
Syntax trong File Meta Information.

- Véi cac Transfer Syntax quy udc khong can VR trong Data Element,
can tra clru trong Data Dictionary dé biét VR mic dinh ciia timg Data Element.

I1.2.2.2. Giao thirce DICOM
[1.2.2.2.1. Toéng quan vé giao thirc

- Cac ung dung DICOM (xem, xir ly va quan ly anh DICOM) giao tiép
thong tin v6i nhau qua cac dich vu DICOM va st dung giao thitc DICOM dé
truyén tai thong tin. Giao thirc DICOM dya trén TCP/IP dé truyén tai dir liéu.

- Kién tric cua giao thitc DICOM.

Trang 12



Tang Phu — 02DHTH169 Lam Phuong Duy — 02DHTHO036

Medical Imaging Application

DICOM Application Message Exchange

’——b

LllaPPﬁ' 4 DICOM )
yer Upper Layer
ik Prc\:toc ol
or
TCPI/IP
X ¥
TCPI/IP
Network

Kién tric ciia giao thire DICOM

- Ca 2 dich vu Association va DIMSE (ting DICOM Application
Message Exchange) truyén tai dit liéu déu thong qua dich vu Upper Layer.
Dich vu Upper Layer s& dua thong tin tir trén ing dung truyén qua mang theo
giao thirc TCP/IP va ngugc lai.

- (€6 2 dich vu DICOM

= Dich vu Association
= Dich vu DIMSE (DICOM Message Service Element).

[1.2.2.2.2. DICOM Message

- Théng tin truyén tii qua mang DICOM la DICOM Message. Hinh
dudi 1a cau truc tong quat cia DICOM Message.
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DICOM Message

Command Set Data Set

Command Element

Tag Value Length Value Field

Cdu triic DICOM Message

- DICOM Message do Command Set va Data Set hop thanh.
Command Set diung dé chi dinh 1énh, thao tic s& lam trén hay lam cing voi
Data Set.

- Cac Command Element trong Command Set nim theo tht tu ting
dan cua Tag trong Command Element. Thir tw cua byte trong Command Set 13
Little Endian. Nhitng Command Element nao can c6 trong Command Set s& do
giao thirc DIMSE quy dinh.

- Céc field trong Command Element.

Tén field M0 ta

Tag - Mot cap so nguyén khong dau, méi s6 16 bit dé xac
dinh Group Number va Element Number.

Value Length - La s6 nguyén khong dau 32 bit cho biét chiéu dai

(tinh theo byte) cua Value Field. Gia tri chi 4p dung cho
Value Field, khong bao gom chiéu dai cua Tag va Value
Length.

Value Field - Value Field chtra gid tri cia Command Element.
Kiéu dir liéu cia Value Field cho VR quy dinh. Ding
Command Dictionary d¢é biét mdi Tag trong Command
Element s& dung VR nao.

- Néu Value Field c6 nhiéu gia tri, ding Command
Dictionary ¢é xem VM cho Tag.
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11.2.2.2.3. Dich vu DICOM
- Mo 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
\_
e

DIMSE Services and Association Services

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

M6 hinh dich vu DICOM

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

- Khi tmg dung DICOM trao dbi dit liéu qua mang thi can sir dung
dich vu twong ng, chuong trinh cung cép mét dich vu DICOM cu thé goi la
Service Provider. Ung dung DICOM trao doi dir liéu v6i Service Provider dé
lay thong tin hay yéu cau thuc hién mot cong viée cu thé. Serv1ce Provider c6
thé tu thuc hién yéu céu tir tng dung DICOM hay gui yéu cau cho mét Service
Provider khac, lac ddy Service Provider giri yéu cau déng vai tro 1a mot tmg
dung DICOM binh thuong.

- Chuan DICOM dic ta giao tiép mang thong qua 2 16p dich vu.

* Dich vu DIMSE va Association: ing dung DICOM trao doi dit
lidu truc tiép v6i 16p nay.
= Dich vu Upper Layer.
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11.2.2.2.4. Dich vu Association

- Trudéce khi dung dich vy DIMSE dé truyén tai dir liéu, ung dung
DICOM can dugc cung cép thong tin ban dau nhu Transfer Syntax ding trong
lac truyen tén ung dung DICOM s giao tiép, .. . Nhiing théng tin nay dugc
cung cép qua dich vu Association. Dich vu nay s& cung cép cac thong tin can
thiét trude khi truyén dir lisu Mot Association gilra ung dung DICOM sg& giup
2 bén biét cac thong tin ban dau trude khi truyén dit liéu. Khi truyén dit 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 ¢ muc
tdng quat so véi cac dich vu Association do Upper Layer cung cdp. Tai muc
nay dich vu Association str dung dich vu A-ASSOCIATE cua Upper Layer.

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

- Cac thong tin dich vu Association can phai c6

= Application context.

= Cac yéu cau vé presentation va session.

= Thong tin vé tng dung DICOM sir dung dich vu.
= Application Association Information.

11.2.2.2.5. Dich vu DIMSE
- Dich vu DIMSE hé tro 2 loai dich vu.
= Dich vu loai Notification: cho phép ing dung DICOM thong bao
cho ung dung khac biét vé mot sy kién hay su thay doi trang thai.
= Dich vu loai Operation: cho phép ing dung DICOM yéu cau ting
dung DICOM khac thuc hién mot cong viéc trén ddi tuong SOP ma tng dung
nay dang quan ly.
- Dich vu DIMSE duogc chia lam 2 nhém.
= Dich vu DIMSE-N: dich vu nay chi thao tac trén d6i tuong
Normalized SOP.
= Dich vu DIMSE-C: dich vu nay chi thao tac trén doi 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
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

Trang 16




Tang Pht — 02DHTH169

Lam Phuong Duy — 02DHTHO036

- Cong viéc cua cac loai dich vu

Tén

Cong viéc

C-STORE

Ung dung DICOM goi dich vu nay dé yéu cau luu
trit doi twong Composite SOP.

C-GET

Ung dung DICOM goi dich vu nay khi muon dwa
moét hay nhiéu d6i twong Composite SOP va nhan
két qua thuc hién.

C-MOVE

Ung dung DICOM goi dich vu nay dé di chuyén
mot hay nhiéu doi tugng Composite SOP dén iing
dung khéc.

C-FIND

Ung dung DICOM goi dich vu nay dé 1y vé danh
sach cac Attribute cua SOP (hién c6 trén Service
Provider hay noi khac ma Service Provider quan
1y) ¢6 gia tri phtt hgp véi yéu ciu cua img dung.

C-ECHO

Ung dung DICOM goi dich vu nay khi can xac
thuc lién lac véi ng dung DICOM khéc.

N-EVENT-REPORT

Ung dung DICOM dung dich vu nay dé ghi nhan
su kién ve doi twong SOP. Dich vu nay la dich vu
can xac nhan va phai c6 response tra ve.

N-GET Dich vu cho phép ng dung DICOM yéu cau lay
vé thong tin tir mot ing dung DICOM khic.

N-SET Ung dung DICOM dung dich vu nay dé yéu cau
chinh stra thong tin hién c6 trén ting dung khac.

N-ACTION Dich vu nay cho tmg dung DICOM yéu cau tng
dung DICOM khac thuc hién thao tac nao do.

N-CREATE Dich vu nay cho tmg dung DICOM tao mét doi
twong SOP trén ting dung khac.

N-DELETE Dich vu nay cho tmg dung DICOM x6a mot doi

twong SOP trén ting dung khac.

- Tung loai dich vu DIMSE c¢6 tham sb truyén va thu tuc hoat dong
khac nhau. Cac tham so va thong tin khéac déu truyén theo cau tric DICOM

Message.

11.2.2.2.6. Giao thirc DICOM Upper Layer véi TCP/IP

- Céc dich vu Upper Layer dugc su dung bdi 2 dich vu ¢ muc trén la
Association va DIMSE. Upper Layer chiu trach nhiém dua thong tin tr nhitng
dich vu trén thanh cac chudi byte dé truyén qua mang va nhan chudi byte tir
mang, sau d6 déng goi thanh thong tin truyén cho dich vu trén.
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- Cac dich vu Upper Layer cung cp

A-ASSOCIATE

Thiét l4p mot association gifta hai tng dung DICOM théng qua cic message
A-ASSOCIATE request, A-ASSOCIATE indication, A-ASSOCIATE
response va A-ASSOCIATE confirmation.

Requestor Acceptor
DICOM UL
A-ASSOCIATE Service Provider
request \-\_\J

5 A-ASSOCIATE

indication
A-ASSOCIATE

response

A-ASSOCIATE /

confirmation
(SAP) (SAP)
Hinh minh hoa thiét ldp association giita 2 vmg dung DICOM

A-RELEASE

Khi mot trong 2 bén mudn huy association thi s& dung dich vu nay dé huy bo
association gifra hai ing dung DICOM thong qua cac message A-RELEASE
request, A-RELEASE indication, A-RELEASE response va A-RELEASE
confirmation.

Ca hai tng dung DICOM déu chép nhéan hily bo association dé giai phong tai
nguyén.

Requestor Acceptor
DICOM UL
A-RELEASE Service Provider
request \‘\\’
\‘\.\) A-RELEASE
indication
A-RELEASE
response
A-RELEASE ‘,/'
confirmation

(SAP) (SAP)
Hinh minh hoa huy bo association giita 2 ung dung DICOM

A-ABORT
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Ung dung DICOM can ngét dot ngdt association voi phia bén kia. Dich vu
nay khong can phai xac nhén lai két qua thuc hién.

Tuy nhién, yéu cau indication tir tmg dung DICOM khéng dam bao 1a s& dén
v61 ing dung kia. Trong nhiing trudng hop nhu vay, ca hai ing dung déu biét
rang association da bi ngit. Viéc ngit duoc thuc hién thong qua cic message
A-ABORT request va A-ABORT indication.

DICOM UL
A-ABORT Service Provider

request \‘\-\_’

A-ABORT
indication

(SAP) (SAP)
Hinh minh hoa ngdt dét ngot association giita 2 ing dung DICOM

A-P-ABORT

Service Provider phat tin hi¢u ngat association ngay ma khong doi mot trong
hai g dung DICOM yéu cau ngit. Ly do ciia viéc ngit 1a do c¢6 cac dich vu
khac gap truc trac ¢ 16p Presentation hay 16p trén.

Viéc ngit dot ngodt s& gy mat thong tin dang truyén.

DICOM UL
Service Provider

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

(SAP) (SAP)

Hinh minh hoa ngat association voi yéu cau ngat tu Service Provicer

P-DATA

Ung dung DICOM dung dich vu nay dé trao d6i thong tin v6i nhau (truyén tai
DICOM Message). Mot association cho phép truyén va nhan P-DATA request
primitive, P-DATA indication primitive dong thoi.

Dich vu DIMSE dugc st dung trong dich vu nay.

DICOM UL
P-DATA Service Provider

request "\_\_"

P-DATA
indication

(SAP) (SAP)

Hinh minh hoa truyén {Gi dit liéu dya trén association da thiét ldp giita 2 ung dung

Trang 19



Téang Pha — 02DHTH169 Lam Phuong Duy — 02DHTHO036

- Cac dich vu Upper Layer dung giao thitc TCP va truyén / nhén dit
liéu tai port 104 (1a port chuan cho giao thirc DICOM).

- Dinh dang cua mot don vi thong tin giao tiép gifta 2 peer trong giao
thirc Upper Layer 1a PDU (Protocol Data Unit). PDU dugc tao tir cac field c6
kich thuée c¢b dinh va cac field tiy chon, nhitng field tiy chon s& chira mot hay
nhiéu item hay sub-item .

- C6 7 loai PDU trong giao thitc DICOM Upper Layer

= A-ASSOCIATE-RQ PDU.

= A-ASSOCIATE-AC PDU.

= A-ASSOCIATE-RJ PDU.

= P-DATA-TF PDU.

= A-RELEASE-RQ PDU.

= A-RELEASE-RP PDU.

= A-ABORT PDU.

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

- Dinh dang cua PDU c6 déc ta nhu sau

= Kiéu ciia PDU do mét hay nhiéu byte chi dinh véi byte dau tién
c6 sb thir tu thap nhat.

= MBoi byte trong PDU c¢6 8 bit danh s6 tir 0-7 véi bit 0 1a bit c6
trong s thap.

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

= Byte c¢6 s6 thir ty thip nhét s& duoc truyén dau tién trong ludng
truyén dit liéu.

- Saudayla cAu tric cua cac PDU, d6 1én mdi field tinh theo byte, cac
6 mau sam 1a dung dé du tri.

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

Called | Calling (Variable Field)
!;Dlé LZr?lih T/frtsigﬁl Entity | Entity Contains one or more (1)
s 9 Title | Title Items
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 [tem: chi mot item.
= Presentation Context Item: mot hay nhiéu item.
= User Info Item: chi mot item.
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Item Item C
Tiiee Length Application Context
1 1 2 <= 64

Application Context Item

. Result/ (Variable Field)
ltem ltem | Presentation ' 2
T Lehgth| ContexkID Reason Contains one or more  (2)
(used for AC) ltems

1 1 2 1 1 1 1

Presentation Context Item

Item ltem (Variable Field)
Tvpe L&hEth Contains one or more  (3)
P 9 [tems
1 1 2
User Info Item

- Variable Field (2) gém cac Item con sau
= Abstract Syntax Item: chi mot item trén moi RQ, khong c6 item nay

trong AC.
= Transfer Syntax Item: mQt hay nhiéu item trong RQ, chi mdt item

trong AC.

Item Item
Tyee Length Abstract Syntax
1 1 2 <= 64
Abstract Syntax Item
Item Item T Pt Sl
Type Length| 1ransier Syntax
1 1 2 <= 64
Transfer Syntax Item

- Variable Field (3) gdm cac Item con sau
=  Maximum Length Item.

ltem ltem Max Length

Type Received
1 1 2 4
Maximum Length Item
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PDU A-ASSOCIATE-RJ PDU, PDU A-RELEASE-RQ, PDU A-
RELEASE-RP PDU va PDU A-ABORT

PDU PDU . " -
TgRs 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

- (*): tuy thudc vao PDU cu thé ma field nay s& dung hay dé duy trir

P-DATA-TF PDU

PDU PDU (Va_1r|able Field) 4)
Type Length Contains one or more
Presentation Data Value Items
1 1 4

P-DATA-TF PDU

- Variable Field (4) 1a cac DICOM Message.

" Presentation Presentation-data-Values (PDV)
Leﬁ;[h Context DICOM message
ID Command or Data Set Information
4 1
Presentation Data Value item
I1.3. PACS

I1.3.1. Giéi thiéu chung

- Hé théng PACS luu trit hinh anh va dir liéu thu thap duogc va twong
tac voi hé théng con trong ciing mang. PACS c6 thé chi don gian 1a mot may
lay anh voi co so dir liéu nho hay hé théng quan tri anh trong y khoa phtrc tap
dé tur do cac may tram lay anh vé va xur li. Hién nay , hau het hé théng PACS
phat trién theo hé thong kién tric mé theo d6 1a viée truyen thong hinh anh,
dinh dang anh va quan 1i anh theo chuin DICOM.

- Nguoi st dung dung cac may tram dé hién thi hinh anh nhu 1a mot
giao tiép chinh cho viéc truy cap hinh anh trén hé thong PACS. Tir cac may
tram hién thi hinh anh d6, ngudi sir dung c6 thé chan doan, xem xét, phan tich.
Céac chuyén gia vé nganh X-Quang sir dung cidc may tram chuin doan nhu la
mot cong cu chinh. May tram chuan doéan c¢6 phén cirng manh trong viéc xur li
nhu can phai c6 man hinh v&i do phan giai cao, may tinh manh véi bo nhé 16n
va tdc o CPU nhanh... cac phan mém duoc thiét ké cho viéc quan li nhiéu cac
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may may ldy anh (nhu méay chup x-quang, chup cit 16p ...), trao giao tiép hinh
anh gitra chinh v&i nhau (thuong 1a su dung dich vu DICOM), xem xét anh,
hién thi anh dong, xir li anh va quan li ludng céng viéc ciia bénh nhan va nhimng
thong tin c6 lién quan.

- Trong PACS diéu tri bénh, anh dugc thu thap tir cac may lay anh
ding trong y khoa (modality) roi gui t6i may chu PACS thong qua DICOM
gateway sau d6 dugc dua t6i may tram chan doan véi dich vu truyén thong
DICOM.

O O O “— Modalities
C 1 T o

Y

PACS _ | Image
Server | |Database

Display
<— Workstations

M6 hinh PACS

I.3.2.  Phén bo va hién thi anh

- C6 2 cach @é dua hinh anh ctia méay chit PACS t6i may tram chan

doan:

= Phuong thiic Store-Forward (dich vu truyén théng DICOM
Storage): dau tién anh dugc dua dén va luu trit & may chu PACS, tiép dén la
chuyén t6i may tram hién thi v&i mot 10 trinh dinh sén.

= Phuong thirc Query/Retrieval (dich vu DICOM Query/Retrieval):
cic chuyén gia vé nganh X-quang lay thong tin lich 1am viéc tir RIS (Radiology
Information System) hodc PACS sau d6 truy van va tim kiém anh tir may chi
PACS hoic co s dit liéu anh dé hién thi trén may tram cua ho.

- Cach phan b6 anh theo phuong thiic Store-Forward duogc sit dung
thuong hon phuong thurc Query/Retrleval trong linh vuc nganh X-quang vé bd
phan sinh hoc. Trong chuyén mén vé bo phan sinh hoc dugc to chirc theo ting
nhém dua theo b phan sinh hoc nhu: nguc , than kinh hoac thudc khoa nhi ...
V6i phuong thirc Query/Retrieval thi thich hop nhét cho cac chuyén gia X-
quang trong khau giao tiép v6i may ldy anh (Modalities). Cac may anh duoc
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chia theo nhom dua trén chirc nang cua may nhu : CT , MR hodc X-ray. Trong
timg linh vic chuyén mén ma cac may lay anh s& sinh ra nhiing hinh anh twong
tir nhau tai cing mot diém déu nay s& gay kho khin cho may chu PACS trong
viéc phan phdi tit ca anh cta ciing mot bénh nhén cho bac si chan doan. Trong
truong hop nay rat thich hop cho phuong thirc Query/Retrieval.

- Chtic nang chinh ciia may tram chan doan 1a hién thi anh va thao tac
trén anh két hop v6i viéc quan li anh va chirc ning xtr 1i anh. Trong méi trudng
Windows, nguoi st dung thao tac anh béng cac thiét bi nhap nhu : chudt va ban
phim. Céc thao tac d6 duogc chuyén thanh céc chudi sy kién. Tién trinh hién thi
anh c6 thé dugc diéu khién boi mot chudi sy kién nhu hinh.

| Graphic User Interface |

’///'?/’/r/r / Event
E Queue

Database Memeory Image View :

Manager Manager Processor Manager

Source Filter Consumer

Tién trinh hién thi anh

- Ki thuat Web

= Su phat trién cua Internet m& ra mot vién canh maéi trong van dé
truyén thong dir liéu trén toan thé giGi. Su phat trién nhanh chéng ciia Web lam
mo rong thém viéc truyén thong trao doi moét luong Ion nguoi st dung. Viée
phat trién nhanh chong cua WWW la cung cAp mot giao tiép chuan cho viéc
xem va lién két dén cac tai liéu sd nhu hinh anh, vin ban, 4m thanh va anh
dong.

= Cac may tram chuén doan, may tram Ung dung y khoa, hodc may
tram xem anh & xa thi viéc truyén tai hinh anh véi kich thude tdi wu 14 thue sy
can thiét. Heé thong anh y khoa dua trén méi truong web 1a giai phap hiéu qua
nhat cho muc dich nay bang cach sir dung giao thirc HTTP.
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Imaging _ | Acquisition ' PACS .| Diagnostic
Modalities | Gateways = Server | Workstations
Y
Application
Server
Y Y Y \
Application Application Application Application
Client Client Client Client

Kién triic hé thong quan Iy anh y khoa trong méi truong PACS

DICOM Services http/FTP protocols

PACS (DICOM images) Image Image (JPEG/GIF images)
Archiving <:> Storage Processing <—>
Server

Web Server Browsers

Image
display

Kién triic PACS dién hinh cho hién thi anh dua trén Web

- Ki thuat Component:

= Viéc phat trién phdn mém truyén thong doi hoi cac chuwong trinh
thuc thi phai dugc bién dich va phu thuoc vao chuong trinh. MJi 1an cac lap
trinh vién mudn thay d6i cach xir 1i theo logic khac hodc thém tinh ning mai,
ho phai sira dbi va dich lai chwong trinh. Nén mat kh nhiéu thoi gian, khong
t61 wu, khong tai str dung lai code . . Dé giai quyet nhimng Van dé do6, ki thuat
component 13 hudng giai quyét trong viéc phat trlen phan mém va ki thuét d6
cling dugc st dung rong rai trong linh vuc phan mém, quan trong hon la phat
trién phén mém thurong mai. Ki thuat component thuong chi c6 hai phan : kién
triic phan mém component va phan mém component.

. Klen trac phan mém component la mot framwork tinh, no cung
cép mdt kiéu mau hé thong pham mém va cac quy udc, chinh sach, co ché.
Nhiing cai d6 muc dich tao nén mot thé théng nhét giira cac hé théng con va
céc component khac. Kién triac dinh nghia bang cach nao nhitng phan quan hé
v6i nhau va cac rang budc.
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Graphic User Interface
= iViewer
—— ODBC API
ODBC API iController iProcessor
i |
DICOM Memory Image Viewer
Comm Image AN manager P processor [P Manager
Service; Database | [NV
Display & Processing
DICOM
Network

Kién triic Component ding hién thi anh dé chan dodn tai cdc workstation

iController iProcessor iViewer

:|> Processing é:) Viewing
Object 1 Object 1

Window 1

Processin, Viewin,
Memory | = . i
ry Object 2 Object 2 Window 2
—L_N| Manager Message
—_ A of Image o . Qucue

DbjECtS [ ] L Messages
]

Processing :> Viewing 5
:> Object n Ohject n Wintarr

Display and Processing (DP) Component

Kién triic DP Component

I1.4. Cong ngh¢ .NET
I1.4.1. Gidi thiéu

- PAau nam 1998, sau khi hoan tt phién ban 4 cua Internet Information
Server (IIS), mot doi lap trinh & Microsoft nhan théy ho con rat nhiéu sang kién
dé kién toan IIS. Ho bat dau thiét ké mot architecture méi dua trén nhiing y d6
va project dugc dat tén 1a Next Generation Windows Services (NGWS).

- Sau khi Visual Basic 6 dugc trinh lang vao cudi nam 1998, du én ké
tiép mang tén Visual Studio 7 dugc sap nhap vao NGWS. Doi ngi
COM+/MTS gbp vao mdt moi truong thong nhat cho tat ca cac ngdn ngit lap
trinh trong Visual Studio, ho c¢6 y dinh cho ngay ca cac ngdén ngit 1ap trinh cua
cong ty khac dung.

- Cong tac nay duoc gitt bi mat mii dén hoi nghi Professional
Developers' Conference & Orlando vao thang 7/2000. Bén thang 11/2000 thi
Microsoft cho phat hanh Beta 1 cia .NET gém ba CD. Tinh dén lic 4y thi
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Microsoft da lam viéc trén du an éy gén ba nam roi. Diéu éy cat nghia tai sao
Beta 1 version twong ddi rit viing chai.

- NET mang déu tich nhiing sang kién da duoc ap dung truéc day nhu
p-code trong UCSD Pascal cho dén Java Virtual Marchine. C6 diéu
Microsoft gop nhét nhiing sang kién cua nguoi khac, két hop v6i nhiing sang
klen cta chinh minh dé 1am nén mot san phdm n ro tir trong ra ngoai. Co 18
cubi nam 2001 hay dau nim 2002 Microsoft méi phat hanh NET. C6 ngudi
hoi Microsoft xem .NET quan trong nhu thé nao. Cac lanh dao cta Microsoft
cho biét 80% tir khoa Research & Development (Nghién ctru va Trién khai) cia
Microsoft trong nim 2001 dugc danh cho .NET, tit ca san pham ciia Microsoft
déu s& duoc don nha qua .NET platform.

- NET la vii khi chién lugc ciia Microsoft dé trong twong lai thau
chiém linh méi trudng Desktop, Distributed cho dén Internet va Mobile
(Phone, Pocket PC). Visual Studio.NET cho ta m¢t IDE (Intergrated
Development Environment) tuyét dicu, déy du dé trién khai moi loai du an. Cét
16i cia NET la NET Framework, hd trg lap trinh theo huéng ddi tuong
(Object Oriented) cho VB.NET (Visual Basic 7) va C#. Hai ngon ngit 1ap trinh
nay kha don gian (chi c6 chimg 80 reserved words), twong duwong nhau vé chirc
ning va code ciia hai bén c6 thé thira ké 1an nhau. NET Framework cung cip
khoang 5000 classes dé hd tro moi nhu cau 1ap trinh nhu Streaming, Threading,
Collections, Delegate va EventHandling, Interface, Remoting, Reflection,
Unicode, XML, Disconnected database ADO.NET, Encryption ..v.v..

I1.4.2. .NET Framework

- NET duoc phat trién tr ddu nim 1998, luc dau c6 tén 1a Next
Generation Windows Services (NGWS). N6 duoc thiét ké hoan toan tir con sd
khong dé dung cho Internet. Vién tudng cua Microsoft 1a xdy dung mot hé
théng phéan tan toan cau, dung XML (chtra nhitng databases ti hon) lam chat
keo dé két hop chirc ning ciia nhitng computers khac nhau trong ciing mot t6
chtrc hay trén khip thé giGi.

- Nhiing computers ndy c6 thé 1a Servers, Desktop, Notebook hay
Pocket Computers, déu co thé chay cung mot software dua trén mot platform
duy nhét, doc l1ap v&i hardware va ngon ngit 1ap trinh. P6 1a .NET Framework.
N s& tré thanh mot phan cia MS Windows va s& dugc port qua cac platform
khac, c6 thé ngay ca Unix.
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-NET Application

ASP.NET Windows Forms

| |
¥ v

.NET Framework base classes

Common Language Runtime

Windows API

MS Windows
Operating System

Hardware

M6 hinh mét ung dung .NET

ASP.NET Windows Forms
‘Web Services || Waeb Forms ‘ ‘ Controls ‘ ‘ Drawing ‘
‘ ASP.NET Application Services ‘ ‘ Windows Application Services ‘

-NET Framework Base Classes
| ADONET | | XML | | Threading || 10 |

‘ Net ‘ ‘ Security ‘ ‘ Diagnostics H Etc. ‘

Common Language Runtime
‘ Memory Managemen’r‘ ‘Common Type System‘ ‘ Lifecycle Monitoring ‘

Cdc thanh phan chinh ciia NET Framework

- .NET application dugc chia ra lam hai loai: cho Internet goi la
ASP.NET, gém c6 Web Forms, Web Services va cho desktop goi 1a
Windows Forms.

- Windows Forms giéng nhu Forms ciia VB6. N6 ho tro Unicode
hoan toan, rat tién cho chit Viét va that su mang tinh huéng dbi tuong.
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- Web Forms c6 nhiing Server Controls 1am viéc gidng nhu cic
Controls trong Windows Forms, nhit 13 c6 thé dung codes dé xur Iy Events nhu
cua Windows Forms.

- Diém khac biét chinh giita ASP (Active Server Pages) va ASP.NET
la trong ASP.NET, phén dai dién visual components va code nam riéng nhau.
Ngoai ra ASP.NET hoan toan c¢6 tinh huéng dbi twong.
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Chuong II1

Hé thong PACS, DICOM va kham bénh ngoai tra

III.1. Céc yéu cau dit ra cho PACS

Dang nhap véi quyén admin.

Nhan thong tin anh chan doan tir cac client

Guri thong tin anh chén doan dén cac client khi c¢6 yéu cau.
Luu trit hinh anh.

II1.2. Cac yéu cau dit ra cho phAm mém DICOM

Diang nhap véi quyén béac sichan doan can 1am sang.

Nhén hinh anh chan doan tir cac modilaty.

Giao tiép voi PACS dé guri va nhan hinh anh chan doén.

Giao tiép voi cac hé thong hang doi dé tiép nhan bénh kham.

Tim kiém bénh nhan dé xem lai cac hinh anh da dugc chan doén.
Céc cong cu phuc vu cho viée chan doan nhu :

e Cic cong cu co ban xir 1i anh (sang — t6i, xoay trai — phai ... ).
e Thém cha thich truc tiép trén anh.

e In anh chan doan cho bénh nhan.

ITIL.3. Cac khau kham bénh ngoai tru

ITL.3.1.

Nhan bénh

Ping nhap v6i quyén 1a nhan vién nhan bénh.
Thém bénh nhan md&i va nhap thong tin bénh nhan.
Nhan bénh nhan cii da c¢6 ID Bénh nhan.

Giao tiép voi hé thong thong qua hang doi.

Hang doi

Ping nhap v6i quyén admin.

Nhén thong tin tir :

e Khau nhan bénh va chuyén t6i thu phi.

e Khau thu phi va chuyén téi phong kham 1am sang (néu chua
kham lam sang).

e Phong kham lam sang va chuyén t6i thu phi.
Khau thu phi va chuyén t6i can 1am sang (néu da kham lam
sang).

e Khau kham can 1am sang dén kham 1am sang (néu da kham xong
hét tat ca can lam sang).

Thu phi

Diang nhap véi quyén thu ngén.

Thu phi dich vu 1am sang va can lam sang.
Tinh chi phi dich vu cho bénh nhan.

Giao tiép voi hé thdng thong qua hang doi.
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I11.3.4. Chan doan lAm sang

- Diang nhép véi quyén bac si kham 1am sang.

- Giao tiép v6i hé thong thong qua hang doi.

- Giao tiép v6i PACS dé nhan va giri cac thong tin hinh anh chén doan
can lam sang.

- Béc si ¢6 thé chi dinh cdc chan doan can 1am sang.

- Béc si xem cac két qua kham can 1am sang.

- Bac si ra két qua kham cubi cing.
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Chuong IV
Thiet ké va hién thuwe du an

IV.1. Thiét ké hé théng
IV.1.1. Daic ta hé thong — workflow

| Bat dau |

May chi Hang dgi

I N
o=

Co s diF liéu

Khdm can lam sang THét bi y khoa

| Q

May chi PACS

L )
( Kétthic )

Quy trinh kham bénh ngoai tru
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a) Nhan bénh: thu thap thong tin bénh nhan va triéu chiing bénh cua bénh
nhan. Cép s phiéu kham cho ngudi bénh, sau d6 bénh nhan sang quay thu phi
ngdi chd dén lwot déng phi kham

b) Thu phi kham bénh: Nhan vién thu phi thuc hién thu tuc thu tién va
cap nhat trén may tinh. Sau do, ID cua bénh nhan s€ ty dong nap vao hang doi,
bénh nhan dén phong kham cho dén luot vao phong. Béc si trong phong s& goi
bénh nhan vao dua trén danh sach bénh nhan cho liét ké trén may

Bac si kham cho bénh nhén, néu bénh khong nang thi s€ ra toa thube (néu
can) va huéng dan cach chita tri va bénh nhan ra vé.

Néu béac si can thém xét nghiém hay két qua kham can 1am sang dé giup
dua ra két luan bénh thi s& chi dinh cac chdn doan cin 14m sang trén may dé
bénh nhan thyc hién. Cac chi dinh dugc cap nhat 1én co s¢ dit liéu va hang doi
ngay sau d6. Luc nay bénh nhén tro lai phong thu phi d¢é nop phi chan doan cén
lam sang

¢) Thu phi cin lam sang: Nhan vién thyc hién thu phi chan doan can 1am
sang va cap nhat trén may tinh. Sau d6 ID bénh nhan s& dugc hang doi diéu
khién dé dua dén phong kham can 1am sang dau tién.

d) Chuin dodn cdn lam sang: Béc si tai phong kham s& goi bénh nhan
vao tir danh sach hang doi liét ké trong may. Sau khi kham xong, ID bénh nhéan
dugc hang dgi ty dong dua dén phong can lam sang tiép theo. V&i cac chudn
doan can lam sang c6 hd trg DICOM, két qua s€ duoc cap nhat vao hd so bénh
nhén trén hé thong co so dit liéu va may chu PACS.

Khi bénh nhan kham xong tit ca chan doan chi viéc quay tro lai phong
kham lam sang cti. ID ho s& dugc hang doi ty dong dua dén phong kham nay

e) Quiy dwoc: Sau khi bénh nhén kham xong c6 thé dén quiy duoc mua
thudc va ra vé
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IV.1.2. Mo hinh UML
IV.1.2.1. Use case Diagram

O © <<include==

Duyet anh mot benh nhan
Whenhenhiahan van:khiam Upload anh benh nhan len server

&extend}}

Q\% L2

Duyet anh benh nhan Cau hinh ket noi he thang

Bac si chan doan

#u li anh benh nhan /

Cluan Iy

In anh thom PACS Senren

Bac si kham lam Dang nhap CLS

Fang
(from He thong kha...}

Chuong trinh Cdn lam sang
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~

Chuong trinh nhan
henh

DICON
Application

/

Gluan Iy anh dicam O ©
Hang doi kham L3
Harg doi kham CGLS
Sinh s0 dem

Chunngtnnh
kharm benh ...

.

Chuang trinh thu
phi

Dich vu Hang doi va PACS
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G

Dang nhap LS

Chi dinh chan doan CLS Q

f:

#em anh benh nhan kham

=]

Quan Iy Bac si kham lam Bk benk
From PACS Semen sang

.

Cau hinh ket noi

Chuong trinh kham bénh ngoai tru

XD

Nhan vien Nhan benh
Chuong trinh nhdn bénh

X -

Thu phi kham

Thu ngan

Chuong trinh thu phi
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IV.1.2.2. Class Diagram

O O

DPFTools DFProvider

1

provide ohject provide abject

. 1.n
Datahase Configurationilanager
rfrom [1ata)

ffrem Cenfiguration)

Cong cu diing chung
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O O

QueueEntityBase

Applicationldentity ﬁ

o obtain
SaThuTuBh Dichukharn

1
Q 3 Q
SoThuTukhamCLs TapHopDichukham
contain
b contan o
contain
contain
1
! 1
contain
1 ; ;
0.1
QueuweCarmmand
DanhSachThuTukhamC
LS

Thuec thé ding trong Heng doi

+generate sequence number

Counter
get nmber

+invoke

HemoteCaourter

Bo dém
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+tranzport data
CueuaController

1

contain st objects

@

IR eceivedue
ueCamrmand

+cantral stream data

1..n
ClueueTransporter
Dich vu Hang doi
send and receie data
1..n 1 O
1
control data
1
call for handle connection
1 1..n
PACS Semelist ener FPACSHandler
Dich vu PACS
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RemoteCounter +zupply object

(fram Kemoting)

(from SystemUtilita

ase and configuration

get sequence humber

+require abject

1 e
frrnThuPhi

send patient

notice when paticnt seve =
Hire event P +Hesponse event  Co
IReceivedCueue Cam
GueueTransporter mand

(fram Queus) from Que ue)

Chuong trinh Thu phi
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1
}_O +require objects

frmMhanBenh
1

acCess ase and configuration

+require number
+supply objects
1 O
DPProvider

(from Syste mUtilityg

send paljent to queue

get sequence number

+pravide sequence number O
1
QueueTransporter
O (from Queus)
FemoteCounter

tfram Remoting)

Chuong trinh Nhan bénh
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O

|IReceived Qlue
s ueommand

PACSTransporter 1 LY tfrom Queus)
(from FACS) L 1
(’, +resp0nse event
implerment
retrieve dicor irmage '
fi

1
}_Q notice when palient ariwe

+reruire objects +zend and receive patient

commumicate to quese
access database

nd configuration
Hire event

+supply objects 1

+provider patient

DPPraovider QlueueTransporter

(from Syste mUtility)

(fram Queue)

Chuong trinh Kham bénh ngoai tru
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FPACSServerListener
(from FPACS)

CPProvider

+ ly object
supply oojects (fram SystemlHility

1
+pacs server

conttahpacs senice
Focess databdse ahdd configuration

+cantrol +require objects

+q Ueue semer ,
+provide humber

ClueueCaontraller FemaoteCount er

(fram Gue ue) from Remoting)

My chii Hang doi va PACS
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Q RemoteCaunter
IHecenedlus ifram Remoting
N 1 DPProvider
(from Queue) - i
+pravide gequence number P ————
+esponge event +supply objects

get sequehce number acceay database and configuration

implément

+require sequence numbe
notice Wwhen nationt arive 2% . :
P 1 +reguire ohject s

- 1

+send and receive patient

frmCanLam3ang
1

{0 queus
Hire even

+provider patient

PACSTransporter

(from FaiS)

GueueTransparter

rfrom Queus)

Cac lop cho Chuong trinh Can lam sang

IV.1.2.3. Sequence Diagram

‘ : QueneTransporter

: Benh nhan Thiungan

L ;( >: - firn ThuPhi ‘ : DPProvider

1: Goi benh nhan vao dong phi

I I

2: Dong phi

3: nhap thong tin hoa don phi kham

4: Luu try hoa dan

==

5: Gui benh nhan deniphnng kim lam sang

D< B: ket thuc th phi ><

Thu phi
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/- \ _ fmlamSang : QueueTransporter - DPProvi der
_ Bac si kham

. Benh nhan Lain et

1: khai benh voi bac si ! |:| |:|

u u

|_| 3: luu ghitchu

2: ghi chu chan doanlam sang

4: ra cac chi dinh chan doan CLS

|_| 5: gui cac chi dinh en thu phi

- 6: yeu cau chan doan CLS '

I I *
b § b 4 .
Khdm lam sang lan 1 (trude khi chan dodn CLS)

;i J: / \ ‘ - frmlarnSang

‘ : DPProvider ‘ ‘ . PACSTransporter
Benh nhan - Bac si kham
lam sang
1: nhap IO benh nhan
|_| 2: yeu ci ket gia chan doan CLS
3: cxanh c:han doan CLS U
e e e 7
4: ket luan benh _ ><
U a0 lun ket uz
B: ke toan thuoc

<%

Khdm lam sang lan 2 (sau khi chan dodn CLS)
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IV.1.2.4. Activity Diagram

Bat dau

Goil benh nhan ao kham
tu danh sach cho kham

Nhan 1D benh
nhan tu Hang doj

<Dua D van danh sach barh )

nhan dang cho kham

BERR G henh nhEachua kham CLS

Xem ket qua
kharn CLS

Ghi lai cac chan
doan ban dau

[ benh nhan khang ca

[ benh nhan'can kham GLS]

h(g:;] I:rztklga;r;a Chi dinh chan
doan CLS

-' Ket thue

Khdam bénh ngoai tru
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Benh nhankhong kham C

Thu thap cac anh kham >

CLS cu cua benh nhan

Benh nhan khong kham CLS

Lam Phuong Duy — 02DHTHO036

. Bat dau

Mhan ID benh
nhan tu Hang dai

Banh nhan kham CLS

Thetn berh nhan vao
danh sach cho kham

Goi benh nhan wao kham
tu darh gach chaokham

Thu anh tu
thiet bi v khoa

Chinh sua anh

CLS

Ket luan chan doan )
can lam sang ve henh

Luutru ket qua kham va )
anh CLS cua benh nhan

fiuon in anh kha

Bienh nhan khang can in anh kham

Thong bao cho hang doi biet
bernh nhan dakham CLS xang
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Ket thuc

Kham cdn ldm sang

Bat dau

Eenh nhan moi den

Benh nhan cu

Nhap thang
benh nhan maol
Mhap 1D benh

nhan

Mhap thong tin
kham benh

( Thong hao cho hang
doi thu phi benh nhan

ket thuc

Chuong trinh Nhdn bénh
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. Bat dau

A

Goi benh nhan dong > ( Mhan 1D benh >
phi tu danh sach cho nhan tu Hang dai

(Dua benh nhan vao danh
sach cho dong phi

Thu phi benh
il

Dua benh nhan den >
phong kham thich hop

ket thuc

Chuong trinh Thu phi
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Queue server: QueneController

Lam Phuong Duy — 02DHTHO036

Queue server : DueueTransporer

Queue client : QueveTransporer I

Bat dau

Lang nghe ket
niai

Bo sung ket noivao danh
sach ket noi hien tai

AU lythong tin

Meetthuc hanoa doi

[

Gui ket guatro
e clignt

Bo ket noivoi client ra khoi
danh sach ket noi hien tai

-

@ Ket thue

May chu Hang doi

Trang 50
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senvar: PACSSenerlistenar

semer: FACSHandler

client : PACSTransporer

Eat dau

Lang nghe ket
noi tu client

“ket thuc dichwu

@ ket thuc

AU ly yeucau
truy van

file

My chii PACS
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IV.1.2.5. Component Diagram

<=0LL== =0l L==
domtk DPLib
2z0LL==

Enterprise Library

ThuPHhi MhanBenh Khaml5s

FACSQueueSerer KhamCLS

Cdc component cua ung dung

[

FACS
Sy stemUtilitiv
Clueue

Component con cuaDPLib
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IV.1.3. Thiét ké co s& dir liéu
IV.1.3.1. Mé hinh ERD

[DP_ThetBiChanDoan | | DP_FileDICOM b
| |
|
|

T e —ol DP_khuvucChanDoan E
|

| DP_SoThuTukhamcLs f

DP_BenhAn

2

i

DP_ChiTietHoaDankham &

M6 hinh thuc thé két hop

DP_BenhMNhan DP_KhuvucChanDoan DP_ThietBiChanDoan
9| 1_Bennivhan 7] Dk _%| ID_Thieti

| TerBenhtihan | Tenkhuvuc | TenThistti

| ngaysinh | Hangsanzuat

J Diachi % __| chuehiang

| gk 3

DP_CanlLam$5ang

9| 1o_cantamsang DP_F”.eDICOM DP_SoTHuTukhamCLS
__| o_thiei 7| oFie e
._I ID_Khu\u'uc _I 1D_Canlamsang j Scehle

DP_BenhAn - TerFil | ID_Lankham

_%;‘J 10_Benhan __l 1b_MguoiDung o ‘—i e __%‘J SoThuTukham

_l 1D _Benhhhan _I ID_Lankharn J ID_PhongBan
J MoayTao ._l KetQuakharn _J 1D _Dichvukham

_I KetLuankham DP_NguoiDung
__l Moka S e ‘EI I0_MguoiCung
j _I TenMguoilung
‘ _J MatMa DP_PhongBan
DP_LamSang | vaquyen 9| 10_Phongsan
DP_Lankham | _?j I0_LamSang _| TenPhong
8] m_Lankham 2l 9] 10_tankham _| m_hoabieuts

_I 1D_Berhan _I 1D_Mguoibung ﬁ
_| NgayKham e _J MoTa ST

_I KetQuakham |

g DP_Dich¥ukKham - :
_@I ID_Dichiuttham DP_KhOEI[.)IeL.,ITI'I

DP_HoalDonkKham DP_chiTietHoaDonKham _I ID_KhoabieuTri i _E! ID_khoaDiguTri

_?l 10_HoaDon _?_I 5. Dichvukham _I TenDichiiu [PR=—= _l Tenkhoa

‘J ID_LanKham —_— _?J 5. Hoaon " _I GiaTien

| masiap | pichivuLs

J LoaikKharn

Bang co so dir liéu
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IV.1.3.2. Pic ta thuc thé

DP _BenhNhan

Lam Phuong Duy — 02DHTHO036

Tén thudc tinh Kiéu dit liéu Allow Nulls | Dién giai

ID_BenhNhan varchar(30) No ID dé phan biét giita
cac bénh nhan

TenBenhNhan nvarchar(50) Tén bénh nhan

NgaySinh datetime Ngay sinh cua bénh
nhan

DiaChi nvarchar(50) Dia chi cua bénh nhan

GioiTinh tinyint Gigi tinh cua bénh
nhan

DP_BenhAn

Tén thudc tinh Kiéu dit liéu Allow Nulls | Dién giai

ID_BenhAn varchar(30) No ID bénh an cua bénh
nhan

ID_BenhNhan varchar(30) No Khoa ngoai cua table
DP BenhNhan

NgayTao datetime Ngay tao bénh an

DP_LanKham

Tén thudc tinh Kiéu dit liéu Allow Nulls | Dién giai

I[D LanKham varchar(30) No ID lan kham

ID BenhAn varchar(30) Khoéa ngoai table
DP BenhAn

ID BenhNhan varchar(30) Khoéa ngoai table
DP BenhNhan

NgayKham datetime Ngay kham

DP _HoaDonKham

Tén thudc tinh Kiéu dit liéu Allow Nulls | Dién giai

ID HoaDon varchar(30) No ID héa don

ID LanKham varchar(30) Khoéa ngoai table
DP LanKham

NgayLap datetime Ngay lap hoa don

LoaiKham tinyint Hinh thtrc kham.

C6 2 hinh thuc kham
la kham lam sang va
khim cin ldm sang
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Tén thudc tinh Kiéu dit liu Not Null Dién giai

ID_ThietBi numeric No ID thiét bi dung dé
phan biét cac thiét bi
can lam sang

TenThietBi nvarchar(50) Tén thiét bi

HangSanXuat nvarchar(100) Hang san xuat thiét bi

ChucNang nvarchar(100) M6 ta so lugc chuc
ning cua thiét bi

DP FileDICOM

Tén thudc tinh Kiéu dit liéu Not Null Dién giai

ID File varchar(30) No ID file DICOM

ID CanLamSang | varchar(30) Khoéa ngoai table
DP CanLamSang

TenFile varchar(50) Tén file

DP _CanLamSang

Tén thudc tinh Kiéu dit liéu Not Null Dién giai

ID_CanlLamSang | varchar(30) No ID can lam sang

ID ThietBi numeric Khoéa ngoai table
DP_ ThietBi

ID KhuVuc numeric Khoéa ngoai table
DP KhuVuc

ID NguoiDung numeric Khoéa ngoai table
DP NguoiDung

ID LanKham varchar(30) Khoa ngoai
DP LanKham

KetQuaKham ntext Két qua sau khi kham

KetLuanKham ntext Két luan bénh dya trén
két qua kham

MoTa ntext Mo ta lan kham can

lam sang
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DP LamSang

Tén thudc tinh Kiéu dit liu Not Null Dién giai

ID_LamSang varchar(30) No ID lam sang

ID_LanKham varchar(30) No Khoéa ngoai table
DP LanKham

ID NguoiDung numeric Khéa ngoai  table
DP NguoiDung

MoTa ntext M6 ta lan kham lam
sang

KetQuaKham ntext Két qua kham lam
sang

DP_ChiTietHoaDonKham

Tén thudc tinh Kiéu dit liéu Not Null Dién giai

ID_HoaDon numeric No Khoéa ngoai table
DP HoaDon

ID_DichVuKham | varchar(30) No Khoéa ngoai table
DP DichVuKham

DP _KhuVucChanDoan

Tén thudc tinh Kiéu dit liéu Not Null Dién giai

ID KhuVuc numeric No ID khu vuc

TenKhuVuc nvarchar(50) Mo ta khu vuc chan
doan cén 1am sang

DP NguoiDung

Tén thudc tinh Kiéu dit liéu Not Null Dién giai

ID_NguoiDung numeric No ID nguoi dung

TenNguoiDung varchar(30) Tén nguoi dung

MatMa varchar(30) Miat ma

MaQuyen int Mi quyén (mot tai

khoan chi c6 thé sir
dung mot chuong
trinh)
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Tén thudc tinh Kiéu dit liu Not Null Dién giai

SoPhieu Int S6 phiéu

ID_LanKham varchar(30) No Khoéa ngoai table
DP LanKham

SoThuTuKham Int No S6 thtr tw kham

ID PhongBan numeric Khéa ngoai  table
DP PhongBan

ID DichVuKham | numeric Khoéa ngoai table
DP DichVuKham

DP_PhongBan

Tén thudc tinh Kiéu dit liéu Not Null Dién giai

ID_PhongBan numeric No ID phong ban

ID KhoaDieuTri | nvarchar(50) Khoéa ngoai table
DP KhoaDieuTri

TenPhong numeric Tén phong

DP_KhoaDieuTri

Tén thudc tinh Kiéu dit liéu Not Null Dién giai

ID KhoaDieuTri | numeric No ID khoa diéu tri

TenKhoa nvarchar(50) Tén khoa diéu tri

DP_DichVuKham

Tén thudc tinh Kiéu dit liéu Not Null Dién giai

ID DichVuKham | numeric No ID dich vu kham

ID KhoaDieuTri | numeric Khoéa ngoai talbe
DP KhoaDieuTri

TenDichVu nvarchar(50) Dich vu kham

GiaTien int Gia dich vu

DichVuLS tinyint Cho biét dich vu kham

la 1Am sang hay cén
1Am sang
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IV.2. DEMO hé thong
IV.2.1. Hang dg¢i va PACS Server

JRTeI

—HE&ng nhap

Birhdah  |admin

Kgtma |

£13ng suat |

Stop PACS

Stop queue

LE

Paing nhdp dé khoi dong Heang dpi va PACS Server

Cau hinh dia chi cacdich»u = =] |
Cau hinhhang ddi | CAy kinh PACS | Cau hinh chung I

Bria chi IP may chi hang ddi

j1z7.0.01

Cérg dich wu hang ddi

I5UUU1 ¥ Ding c8ng mae dinh
Ciong dich wu ba dém

IEDDEIEI ¥ Ding cBng mac dinh
Ltlu lai |

Thodt |

Cau hinh cho Hang doi
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Cau hinh ﬂia chi cac dich ¥u

[izzoor

Cau hinh cho PACS Server

= Cau hinh dia chi cac dich ¥u

Cau hinh luu dir liéu
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IV.2.2. Chuong trinh Nhin bénh

Pang nhap i =10 El

Biitily. dank nhanbenhill

b& 3 f=

— Chor loai d&ng nhap
" Bac st kham
" Mhan vién thu phi
' Mhan bénh

Phing [Nhn bénh 01 ]
BiEng nhap |

Giao dién dang nhdp cua chuong trinh nhdn bénh

&8 Nhan bénh _ =10 x]
M3 biénh nhén Ibnh1 B120071 022432
Dich wii khém | /iém xoang =
Phing kham [Tai 01 =l
Chot phing thu phi IThu phi 1 j
Thém Bnh nhan mii I Thu phi |

Nhan bénh voi ma bénh nhan
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&8 Nh3p théng tin bénh nhan maéi i = [m] 4

Hotsn  |Mouyén'iana

Maaw zinh
|7Ngéy I3 ]' Thang I3 LI Mam |1EIBD

Biachi |13 Long binh 51
Giditinh —
|7'F Mam Nl

| Whepthergtn |

Nhdp théng tin bénh nhan maoi

IV.2.3. Chuong trinh Thu phi

8 pang nhap 0] x|

Binh danh thurgandi

s e
Mat ma I

— Chon Ioal d8ng nhap
" Bac 5T kham
{* Mhan vign thu phi
{" Mhén bénh

Phong [ Thu phi 01 |
B1Eng nhap |

Giao dién dang nhdp cho chuong trinh thu phi
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Wi 151

EBérh nhén dang ddi ddng phi

Tén bénh nhén |
M gpén Thanh Nhét
Long Than

(=)
1=
=
Im!
=

a1 Fa i

— Théng tin phi dish vu

Dich sy kham | Gié | Phiing khdm | Thil t) kkém I
£rign tim tng qudt 40000 Tim mach 01 |1 j

gk nghigm zinh hoa 40000 Tim mach 01

Huo bém Lowg Than
I S sivik 1980
Gidi tinh MNam

Tiéng chiphi 80000

Wi o Hiy hoadon |

Thu phi bénh nhan kham

IV.2.4. Chuong trinh Kham bénh 1am sang

pang nhap i =10 x|

Birhdanh  |bsLSOT

ap HEiE
M3t ma I

— Chon loai dang nhép
¥ Bac st kham
™ Nhan wign thu phi
" Nhan bénh

Phing [T o |

£18ng nhap |

Giao dién dang nhdp chuong trinh ldm sang
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[ Long Than
MNouydn wan &

Wit nghigm sinh haa nghiém nudc tigu

Bigm ki mach

Nhén bénh nhdn kham lam sang chi dinh kham cdn lam sang (néu cd)

&t nghiém sink hda

Chi dinh chan dodn cén lam sang
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)i i nh can lam sang

1 =18] x|

Chuang brinh

=M e @e——7EN

[— Théng tin bénh nhan
ID Bénh nhén bkl 6120071022432

Ténbénhnhan: Demol

MNagay sinh : /241988
Biachi ik
Gidii tinkh M

1D L#n khém méi nhat: kh18120071052131
Anh can lam sang 43 chup

ID file dicom [ 1D cén Iém sang [ Ten file |

i
dif8120071...  clk18120071053375  181200710.
dif8120071...  cl18120071053375  181200710.
dif8120071...  cls1B120071053375 181200710
difl8120071...  ck18120071053375  181200710.

Vitrea®
WL 250100
Segmented

Tiii vé

Bac st lam sang xem cac két qua chan doan cdn lam sang

=181 ]

—&nh gic —&nh sau khi chinh slla

Brightness : 84 -255

R

0 #Ac nhén |

4

Mot trong nhitng cong cu ho tro bac st kham(chinh sang toi anh)
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IV.2.5. Chuong trinh Chan do4n cin ldm siang

i

Dinhdanh  |bsCLSDT

b& 3 f=

— Chon loai d3ng nhap
¥ Bac s kham
" Whan wisn thu phi-
" Whan bénh

e [ Tim mach 01 =
Fi3ng nhap |

Giao dién dang nhdp chuong trinh cén lam sang

“ Uing dung Dicom o =l s |
Bacs’ BEnhnh&n MaylSy dnh  Chinhsira  ¥oayhinh  Bdloc  Phang hinh

e M4 @B —— FEIY 4o a6l

Héng d0i | Théng tin | B3 kinh | Kham CLS |

Ténbénhrhan | Saphigu | Dichvukhém [ M&ts
Nowénwand 2 Biémtmmach _ m

Gioi bénh nhén wao khém cén 1&m sang |

K= 183 ¥=35

Giao dién hang doi nhdan bénh kham cdn lam sang
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eI

Bacs’ BEnhnhdn  Mayl§yanh  Chinhsira  ®oayhinh  Bdloc  Phang hinh

mE e 4> Ba——-T T s | 48 il

Hing dsi Théngtin | B2 binh | kham CLS |

D Bénh nhan: bkl 812007350427
Tén bénh nhan Noupén wan &
Nady sinh 27241980

Bia chi 123 Long Binh .1
Gidi tinh N

Thing tin hinh &nh chin dodn cén 1am sang
1D fan kham [0 bénh &n [ Moy khém I
lkh1512007350438 _bnal &1 2007960 1/18/2007

Théng tin bénh nhdn va cdc anh da chup trude do (néu cd)

[ g dungeom S EIES

Bacs' EBEnhnh8n  MaylSy dnh  Chinhsira  #oayhinh  B&loc  Phéng hinh

= M 4> o ——F o

Ho lan TN

[~ Céac phim chilc ndng

Bt d3u | Toénm.‘anhinhl Dilng |

[ B kirh |

181200795812265 18120079561 3761 161200795815103

Ll

181200795816876 18120079581815 181200795820212

Bdt hinh chan doan
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=18] x|

%, {¥ng dung Dicom

Bacs’  BEnhnhan Chinh sira Biloc  Phong hinh

SlENs ES o

May 15y anh

imEFe 4> B ——-Fk

#oay hinh

Hang di| Théng tin | B% ink Khém CLS |

—Hinh &nh chin dadn

K qub kham
Hatén Haupén vn &
54 phigu Maupdn van &
Khm :
Khu il chn dodn | Dién tin = |
Thiét bj [NAKCLSBOCS |
Kt qus kham LG
M@t L]
& tim

K&t ludn kham
K&t thiic

K=209Y=19

Cong cu phuc vu cho bac si chu thich truc tié:z) trén anh

[ i dung reom S ST

Bacs' BEnhnh8n  MaylSy dnh  Chinhsira  #oayhinh  B&loc  Phéng hinh
i M 4> @B ——Fk

b lan an T 41

Hang doi| Théng tin | B3t hinh khém CLS |

i Hinh anh chan dadn

&t luan kham

K&t thic

[~ K&t qua kham

Ho tén Derno 1

54 phigu Demo 1 R :

Kham 1

Khu vile chin dogn | ién tm Bl

Thiét bi [makcLseocs |

Keét qué kham e

5 mau
" Vitrea®
W/L:250/100

e Segmented

Mot trong nhitng cong cu ho tro bac st kham (dao sdic)
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Bénh vién DICOM 3.0

Bia chi - KOO
Bign thoai : XedGH000H
Di dding : MOGRRKIK

Thing tin bénh nhan

ID bénh nhén bnh1812007950427
Tén bénh nhan:  Mguyén vin A
Mgay sinh ;27241980

Gidi tinh N

Biachi: 123 Long Binh G4

Md ta
Khu wirc kham : Bién tim
Thiftbi:  NAKCLSBEOCS
K&t qua kham :  Timto
M ta tim

Kl lugn kham :  Yéu tim

10:00:48AM  Thursday18/1/2007

BS.

In anh théng tin chén dodn cén lam sang

IV.3. Két qua thwe nghiém (Phin mém va phin cing)

- Ung dung duoc xdy dung dua trén thyuc trang khao sat tinh hinh hoat
dong kham chita bénh ngoai trii tai bénh vién Hong Dirc.

- Muc tiéu cua chuong trinh 1a xay dung quy trinh kham bénh ngoai
trit khép kin thuén tién cho bénh nhan dén kham va ting hiéu suat hoat dong
kham ngoai trt hién tai ¢ bénh vién.

- Cac chuong trinh déu duoc phan tich trén yéu cau thuc té cua bénh
vién Hong Purc hién nay.
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Chuwong V
Keét luan va dinh hwéng phat trién

V.1. Kétluan
V.1.1. Lgiich

- Do c6 khao sat thuc té tai bénh vién H@)ng buc nén chuong trinh c6
thé d4p tmg duoc nhu cau thuc tién hién tai.

- Ung dung hé trg t6t hoat dong kham chita bénh ngoai tri cho bénh
vién dac biét kham cén lam sang. Giap cho bénh nhan dén kham cam théy
thuan tién, thoai mai va tiét kiém nhiéu thoi gian kham.

- Thong tin kham chita bénh cé thé dugc truy xut tién loi, nhanh
chéng trén mang ndi bo trong bénh vién.

- Hinh anh thong tin chan doan dwoc luan chuyén tdt trong ndi bo, chu
yéu moi hoat dong dua trén may tinh la chinh. Dit licu chan doan c4n 1am sang
duoc luu trit tap trung trén may chu nén tranh t6i da nguy co mat mat dit liéu

V.1.2.  Thiéu s6t ciia chwong trinh

- Moi chi xay dung mot khau hoat dong cua toan bo hé théng bénh
vién la khau kham bénh ngoai trii

- Do khong c6 thiét bi chan doan can 1am sang (may dién tim, siéu
am,..) nén qua trinh 1ay phim tir thiét bi khong thuc té, chi ¢ thé 1iy anh tir mot
tap tin film da duoc chi dinh trude.

- Hé théng chua dwoc trién khai hoat dong thuc té tai bénh vién

- Do chua duoc trién khai va st dung nén c6 thé chwong trinh con c6
nhiing thiéu s6t (s& bd sung cap nhat sau khi da tiép nhan cac y kién).

V.2. Huwéng phat trién

- Xay dung toan b hé théng cho mét bénh vién (cu thé 1a Hong Dirc).
Gin cac hé thong lai v6i nhau thanh mot hé thong 16n.

- Cai tién chtrc nang kham 1am sang va hoan chinh hon chuong trinh
can lam sang.

- Xay dung thém cac chuong trinh hd tro quan trong khac: quan li
dugc, quan ly tai chinh, quan ly hd so bénh an va quan ly bénh nhan ndi tru.

- Chuyén chuong trinh c4n 1am sang sang méi truong Web cho phép
cac y bac si va bénh vién khéc truy xuit duoc anh cén 1am sang luu trit tai bénh
vién
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PHU LUC

1. Cac thuat ngir dung trong tai li¢u

- Anh s6: anh k§ thuat s6, 1a anh dwgc luu trong may vi tinh dang nhi
phan.

- Khdm ldm sang: bac si s& nhin thé hién bén ngoai bang kinh nghiém
dé phan do4n bénh cho bénh nhan.

- Khdam can lam sang : c6 su hd trg cua cac modality trong viéc chan
doan gitip dua ra két luan chinh x4c hon

- UID (Uniquely Identifie): chudi dung dé xac dinh duy nhat mot thuc

the

- Modality: thiét bi y khoa dung trong chan doan cén 14m sang, két qua
thuong 1a hinh anh hay phim.

2. Cac tai nguyén sir dung
2.1. Taili¢u tham khao
- DICOM trén Wikipedia tai
http://en.wikipedia.org/wiki/Digital Imaging and Communications_in_Medicine
- Tai liéu vé chuan DICOM (phién ban 3.0) tai
http://medical nema.org/dicom/2006/

2.2. Thuw vién hé tro

Tén thu vién Mo ta
DCMTK Toolkit Dung trong xu ly file DICOM
Data Access Application Block in Dung truy xuat hé quan tri co sd dit
Enterprise Library liéu Microsoft SQL Server
Configuration Application Block in Dung doc va ghi thong tin cau hinh
Enterprise Library cho ung dung

2.3. Sir dung mi cho mét s6 chirc niing

- DShowNET - http://www.codeproject.com/cs/media/directshownet.asp:
dung dé play phim minh hoa cho viéc chup hinh tir thiét bi chan doan can 1am
sang

- FrameGrabber - http://www.codeproject.com/audio/framegrabber.asp:
captutre khung hinh (frame) tir phim dang duoc play

- Image - http://'www.codeproject.com/cs/media/HSLColorSpace.asp: Xt ly
anh ho trg cho kham can 1am sang
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