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LOI CAM ON

Em xin chan thanh cam on thay gido, Ths Tran Ngoc Thai — giang vién khoa
CNTT di tan tAm va nhiét tinh day bao trong sudt thdi gian hoc va lam do an tot nghiép,
thiy dd danh nhiéu thoi gian quy bau dé tin tinh chi bao, huéng dan, dinh hudng cho em
thue hién d6 an, giup em hoc hoi nhitng kinh nghiém quy bau va di dat dugc nhiing
thanh qua nhit dinh.

Em xin chan thanh cam on céc thay c6 trong khoa Cong nghé thong tin dd nhiét
tinh day bao va tao diéu kién cho em trong sudt qua trinh dugc hoc tai truong.

Em xin cdm on c4c ban bé va nhat 1a cac thanh vién trong gia dinh da tao moi diéu
kién tot nhat, dong vién, co vil trong subt qué trinh hoc tap va d6 an tt nghiép.

Do kha nang va thoi gian han ché, kinh nghiém thyc té chua nhiéu nén khong
tranh khoi nhiing thiéu sot. R4t mong duoc su chi bao cua cac thay co.

Cudi cing em xin dugc gui t6i cac thay, cac cd, cac anh, cac chi ciing toan thé cac
ban mot 101 chic tot dep nhét, stirc khoe, thinh vuong va phat trién. Chiic cac théy co dat
duoc nhiéu thanh cong hon nita trong cong cudc trong ngudi.

Em xin chan thanh cam on!

Hdi Phong, thang 11 nam 2012
Sinh vién
D6 Dirc Hiéu



Chwong 1. ANH DUNG TRONG Y TE
1.1. Giéi thiéu vé dnh y té.

Anh y té 1a ki thuat va qué trinh dugc str dung dé tai tao ra hinh anh co thé con
ngudi hodc b phan co thé nguoi phuc vu cho muc dich 1am sang va can lam sang nhu
chuén doan , kiém tra bénh ) hoic khoa hoc y té ( bao gdm ca giai phdu va sinh Iy ) . Anh
y té theo nghia rong ctia nd c6 nghia 1a mot phan hinh anh sinh hoc va két hop X — quang

, y hoc hat nhan , ndi soi ,... dung trong chuan doan bénh 1y con nguoi

Y hoc hién dai chan doan bénh dua vao céc triéu chirng 1am sang (chén doan lam
sang) va céac tridu chimg can 1am sang (chan dodn cdn 1am sang). Trong chan doan cin
1am sang thi chan doan dwa trén hinh anh thu duoc tir cac thiét bi, may y té (chan doan
hinh anh) ngay cang chiém maot vai trd quan trong, nhat 1a ngay nay véi sy trg gitip cia
cac thiét bi, may y té hién dai, cong nghé cao c6 cac phan mém tin hoc hd trg gilp cho

hinh anh ro nét va chinh xac hon tao thuan loi cho viéc xac dinh va diéu tri bénh .

1.2. Cac chuin lru trir anh trong y té

Céc phuong phap chan doan hinh anh rat phong phii, nhu chan doan qua hinh
anh X quang, hinh dnh si€u dm, si€u am - Doppler mau, hinh anh ndi soi (ma thong dung
12 ndi soi tiéu hoa va ndi soi tiét ni¢u) hinh anh chup cat 16p vi tinh (Computed
Tomography Scanner- CT. Scanner), hinh anh chup cong huong tir hat nhan (Magnetic
Resonance Imaging-mrl)...

Chan doan hinh anh di gép phan quan trong nang cao tinh chinh xac, kip thoi va
hiéu qua cao trong chan doan bénh. Nhu dya trén hinh anh siéu am, cac bac sy c6 thé do
duogc tuong ddi chinh xac kich thude cic tang dic trong 6 bung (gan, lach, than, tuy, ...)
va phat hién cac khéi bat thuong néu co.

Céac may thiét bi va may y té chan doan hinh anh dau tién khi méi ra doi chi 1a tin
hi¢u dang soéng (Analog) dua lén man hinh VIDEO cua may. Theo thoi gian, may dugc
ché tao ngay cang c6 cdu hinh cao hon va chuyén dan sang tin hiéu sd, cac phan mém xir
ly tin hiéu luu trir thong tin s6 ngay tai cac may d6 (vi du may siéu am c6 thé luu duoc
5000 anh cta bénh nhan gﬁn day nhét). Tuy nhién, dan tung budc khi co6 céac diéu kién dat
ra va nhu cau giao tiép giita cac may voi nhau (vi du: may CT Scanner chuyén cho méay

chiéu tia Coban...) va truyén anh so gilra cac vung v6i nhau dé trg gitp chan doan thi céc



chuan dir lidu chung vé hinh anh cta y té dan ra doi. Vi vy, cic may y té ngay nay c6
gén thiét bi tin hoc thi da sin sang dua ra cac tin hi¢u thong qua cac D-Shell chuan nhu
COM, LPT... hodc USB port. Tuy nhién, phan tin hiéu dua ra cic cong nay tuy nha cung

cap trang bi phan mém khi nguoi st dung yéu cau.

C6 nhiéu chudn dé truyén anh trén mang nhu chuan PACS (Picture Archiving and
Communication System) 1a hé thong luu trit, xir Iy va truyén anh dong, hoic mang xir ly
va truyén anh sé hoa DICOM (Digital Imaging and Communications in Medicine). Tat ca
cac chudn nay c6 chung mot tiéu chi 12 nén anh & mirc d6 t6i da dé giam kich thude luu
trir, giam kich thudc khi truyén trén mang, c6 cac mirc do phan giai khac nhau khi truyén.
Néu hinh anh khong can chat luong cao thi ¢ thé truyén ¢ do phan giai thap va khi can
d6 nét dé chan doan voi chat lugng cao thi truyén anh voi cac do phan giai cao hon,
nhung toc do truyén trén mang sé cham di nhiéu. Cac anh truyén thuong la cac anh
vé X quang, anh siéu 4m, anh ndi soi, anh CT Scanner... Viéc truyén anh nay gitip cho hd

trg chan doan tir xa, cho céc thay thuoc, hoc vién, sinh vién hoc tap va nghién curu.

Hién tai viéc ing dung luu trit anh theo cac chuan nhit dinh & Viét Nam van chi
duoc luu trir trén mot may ma khong co su giao tiép gitra cac may v6i nhau, nhu vay
dung luong luu trit khong cao va khong c6 kha nang tro gitp trong chan doan va khong
thé 1a dir liéu dung chung trong bénh vién. Mot sb noi c¢6 cac MINI-PACS mang tinh chit
thir nghiém truyén qua lai trong mot mang LAN hodc Intranet (mang & Bénh vién cho
Ry, Trung tdm chan thuong chinh hinh Thanh phé H6 Chi Minh). Viéc tmg dung rong
rdi trg giup tir xa qua Telemedicine & Viét Nam con hau nhu chua dugc Gng dung, trong
khi d6 cac nudc di va dang tng dung twong dbi rong rii k¥ thuat nay nhat 1a cac nude
phat trién.

Cac may y té doi cii khong co cong giao dién, khong c6 tin hiéu anh sd, viéc
nghién ctru ché tao ADC card chuyén d6i & mot s6 may di duoc nghién ctru nhung chua

nhiéu va cac phan mém xur Iy anh chuyén doi chat lugng chua cao



1.2.1. Analysis of Functional Neurolmaging - AFNI

- AFNI (Analysis of Functional Neurolmaging) 1a mdt moéi truong xu 1y, phan tich va
hién thi fMRI data — mét ki thuat mé phong hoat dong ctia bo ndo con ngudi. AFNI chay
trén hé thong Unix+X11+MOTIF, bao gom ca SGI va Linux.

- ANFI duoc viét bang ngon ngir C, dugc phat trién rit 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 nhéan trong NIH (National Institutes of Health) vao nam 2001 va tiép tuc phéat
trién & NIMH Scientific and Statistical Computing Core.

- AFNI luu trit thong tin vao 2 file:
File BRIK luu trir dir liéu.

File ACII HEAD luu trit cac thong tin header.
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Hinh 1.1 Chuwong trinh phan mém AFNI



1.2.2.Analyse

- Analyze 13 chuong trinh phan mém manh do BIR (Biomedical Imaging Resource) &
Mayo Clinic phat trién, dung trong hién thi, xir 1i va do dac cac anh da chiéu trong
trong y khoa. Analyze dugc st dung dé iy cac anh chup tir MRI, CT and PET.

- Dinh dang file trong Analyse 7.5 da duogc st dung sau rong trén linh vuc xtr li anh
ndo bo than kinh, va cic chuong trinh khiac nhu SPM (Statistical Parametric
Mapping), AIR, MRIcro c6 thé doc va ghi dinh dang d6. Nhiing file c6 thé dugc sir
dung dé luu trir nhitg hinh khdi da chiéu.

- Mot muc dir liéu gém hai file :
Mot file chira dit liéu kiéu binary v6i phan mé rong .img

Mot file chira metadata voi phan mé rong .hdr

Hinh1.2 Chwong trinh phan mém Analyse



1.3. DICOM
DICOM (Digital Imaging and Communications in Medicine) 13 tdp hop cac chuin

dung trong xt 1y, truyén tai thong tin, luu trit va in 4n anh y khoa. Chuan nay bao gom
dinh dang file va giao thirc truyén tin qua mang. File DICOM duoc trao d6i giita 2
chuong trinh va cac chuong trinh nay co thé nhan anh va dit liéu bénh nhan theo dinh
dang DICOM.

DICOM cho phép tich hop mdy scan, server, tram lam viéc, may tin va cac thiét bi
mang tir nhiéu nha cung cép vao thainh mot hé théng truyén tai va luu trir anh. Ngay nay,
cac hau hét cac bénh vién trén thé gidi déu 4p dung DICOM vao trong cac thiét bi y khoa,
may tram, server, cic hé thong quan 1y trong hoat dong kham va chita bénh.
1.3.1 Anh DICOM

Vao nam 1970, trudc su ra doi cua phuong phap chup anh CT (Computed
Tomography) cung véi cac phuong phap chup anh sé dung trong chian doan y khoa khéc,
va su gia ting nhanh chong Gng dung tin hoc trong cac linh vuc y khoa 1am sang, hai to
chac ACR (American College of Radiology) va NEMA (National Electrical
Manufacturers Association) dd nhan ra yéu ciu can thiét phai co6 mot phuong phéap chuan
ding trong truyén tai anh va thong tin lién quan dén anh d6 gitra cac nha san xuét thiét bi
y khoa, mdc du nhiing thiét bi d6 lai cho ra cac dinh dang anh khéac nhau. Trong ndm
1983, ACR va NEMA thanh 14p mét iy ban chung dé phét trién phuong phap chuin nay
vo1 muc dich:

- Tang cuong kha ning giao tiép thong tin anh s6 cua thiét bi y khoa bat chap thiét
bi d6 1a cua nha san xuét nao.

- Giup cho viéc phét trién va mo rong cac hé thong truyén tai va luu trit anh tre
nén dé dang hon, tir d6 cac hé thong nay sé 1a noi giao tiép vdi cac hé thong thong tin
bénh vién khac.

- Cho phép tao ra thong tin thong tin ¢ sé chan doan, tir d6 nhiéu loai thiét bi
chan bénh sé& sir dung va tra ciru thong tin ndy.

ACR-NEMA c6ng bé "ACR-NEMA Standards Publication" phién ban 1.0 vao
niam 1985. Va nam 1988, Gy ban nay cong bd tiép "ACR-NEMA Standards Publication"



phién ban 2.0. Tai liéu "ACR-NEMA Standards Publication" dic ta giao tiép phan cimng,
sd lwong t6i thiéu cac 1énh phan mém va cac dinh dang dit liéu.

Chuan DICOM (Digital Imaging and Communications in Medicine) dwa ra nhiéu
cai tién qua trong so v&i 2 phién ban cta chudn ACR-NEMA trude:

Chuan DICOM nay ap dung dugc trong méi trudng mang vi ching dung giao thic
mang chuan 1a TCP/IP. Chuan ACR-NEMA chi c6 thé 4p dung cho mang point-to-point.

Chuan DICOM ap dung cho méi trudng luu trit off-line, DICOM ding céc thiét bi
Iwu trit chuan nhu CD-R, MOD va filesystem luan 1y nhu ISO 9660 va FAT16 . Chuan
ACR-NEMA khéng dic ta dinh dang file, thiét bi luu trit vat 1y hay filesystem luan Iy.

Chuan DICOM dic ta cac thiét bi y khoa can tuan theo chudn DICOM s& phai dap
ung 1énh va dir liéu nhu thé ndo. Chuan ACR-NEMA bi gi61 han vé truyén tai dir liéu,
DICOM dung khai niém Service Classes dé mé ta ngit nghia 1énh va dit liéu di kém.

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

Huéng phat trién hién thoi: chuan DICOM ludn phat trién va do Procedures of the
DICOM Standards Committee quan 1y. Dé nghi nang cép trong twong lai ctia cac thanh
vién trong uy ban DICOM duya trén thong tin tir cac nhitng ngudi da dung qua chuan
DICOM. Céc y kién dugc xem xét dé dua vao phién ban tiép theo ctia DICOM va cic
thay d6i cia DICOM phai dam bao tuong thich tot v4i phién ban trude.

1.3.2.Chuin DICOM

bac ta DICOM é&p dung cho:
Dinh dang file 4nh dung trong trong y khoa.
Giao thirc truyén thong dir liéu DICOM.

DICOM (Verson 3.0) ra doi ¢6 nhitng uu diém hon han cac phién ban trude. Thé hién &
chd:
1. Kha dung v6i mdi truong mang. Céac phién ban trude chi thich nghi voi
mdi truong truyén diém-tdi-diém (point-to-point). Pé c6 thé hoat dong trong moi
truong mang can c6 Khéi Giao dién Mang NIU (Network Interface Unit).



DICOM 3.0 hd trg hoat dong trong mdi trurdng mang st dung giao thirc mang
chuan cong nghiép nhu OSI va TCP/IP.

2. Kha dyung v6i moi trudng trung gian ngoai tuyén (off-line). Cac phién ban
trude khong dinh ra khuon dang file DICOM. DICOM hd tro hoat dong trong moi
truong ngoai tuyén str dung cac trung gian theo chuan coéng nghiép nhu CD-R va
MOD, h¢ théng file logic nhu ISO 9660 va Hé thng File PC (FAT 16).

3. Dinh 10 sy tic dong cua vigc thiét bi tuan theo chuan d6i véi viée trao doi
cac Lénh (command) va Dit liéu (data). Cac phién ban trudc bi han ché trong
truyén dir liéu, nhung DICOM 3.0, thong qua khai niém Lép dich vu (Service
Class), da dinh ra ngit nghia (sematic) cua cac Lénh va cac Dt li¢u lién quan.

4, Dinh rd muc thich nghi. Cac phién ban trudc chi dinh rd muc tuan thu
thap nhat. Phién ban DICOM 3.0 qui dinh rd rang d6i tuong thuc hién
(implementor) phai ciu tric moét Ban Bao cao Thich nghi (Comformance
Statement) lya chon cu thé cac muc dap ung nhu thé nao.

5. Pugc cau tric 12 mot tai liéu da thanh phén. Do d6 tao thuan loi cho su
phat trién ctia Chuan trong mdi truong phat trién nhanh chéng bang viéc thém vao
cac dic tinh moi. DICOM duoc thiét ké dang tai liéu da phﬁn tuan theo cach thurc
cua ISO.

6. Pua ra cac P6i tuong thong tin (Information Object) mot cach rd rang
khong chi hinh anh va do hoa ma con ca bao céo, in an..

7. Dinh 6 cach xac dinh duy nhat Pdi twong Thong tin (Information Object).
Diéu nay tao thuan lgi khi st dung cac khai niém triru tugng trong quan hé cua

cac Pbi tuong Thong tin hoat dong trong mang.

1.3.3. Pham vi va trwong iwng dung

Chuan DICOM gén voi linh vuc thong tin y té. V&i linh vuc nay, n6 dinh ra su
trao doi thong tin so gita cac thiét bi hinh anh va cac hé thong khéac. Do céc thiét bi hinh
anh d6 co thé hoat dong twong tac (interoperate) voi cac thiét bi y té khac, pham vi cta

Chuan can thiét phai chong 1én cac khu vuc khéc trong hé thong thong tin y té.

Theo doi
Bénh nhan

D liéu thi
nghiém

Hinh anh
chén doan



Hinh1.3 :
Pham vi ung

dung cua Dicom

Chuan ting cudng kha ning hoat dong twong tac cia céc thiét bi hinh anh y té
bang cach dinh ra:

- Voi truyén tin qua mang, mot bd Giao thirc (protocol) dugc tuan theo boi cac

thiét b tuan theo chuén.

- Cu phép (syntax) va Ngit nghia (semantic) cia Lénh (command) va cac thong

tin lién quan duogc trao do6i1 s dung cac Giao thurc.

- V&i truyén tin bang phuong tién trung gian, dwa ra mot bo cac dich vu luu trix

trung gian, cling nhu Khuon dang File va ciu tric thu myc y té

- Thong tin st dung trong g dung ciing duoc doi hoi tuan theo Chuan.
Chuan khéng qui dinh:
- Céc chi tiét thuc thi v6i moi dic tinh cuia Chuan trén mot thiét bi.
- Bo téng thé cac dic tinh va chirc nang dugc yéu cau tir mot hé théng tao boi
mot nhom céc thiét bi tuan theo Chuan.

- M6t thu tyc Kiém tra/Thong qua dé danh gia mirc d6 thich nghi Chuan.

1.3.4. Muc tiéu

Chuan DICOM tao thuan lgi cho kha nang hoat dong tuong tac
(interoperability) cuia cac thiét bi thich nghi. Cy thé la:

- Pinh ra ngtr nghia ctia Lénh va cac Dir liéu lién quan.

- DPinh ra ngir nghia cta dich vu file, khuon dang file va cac thu muc thong tin
can thiét cho truyén tin ngoai tuyén.

- Dinh 13 yéu cau thich nghi cta trong thyc hién Chuan. Cu thé, mét Ban Bao
c4o Thich nghi phai dinh ra day du thong tin dé xac dinh cac chirc ning, nhd
d6 c6 thé phdi hop hoat dong mot thiét bi tuan theo Chuan khac.

- Tao thuan lgi cho hoat dong trong mdi trudng mang.



- Puoc cau tric thuan loi cho viéc dua vao cac dich vu mai, vi thé tao thuan loi

hd trg cac ing dung hinh anh y té trong tuwong lai.
- Str dung céac chuan qudc té hién tai kha dung.

Mic dau DICOM mang lai nhiéu vu diém trong thuc hién hé théng PACS,
tuy nhién, sit dung DICOM mdt minh khong thé dam béo chic chian moi muc tiéu cia
PACS c6 thé dat dugc. Chuidn DICOM chi tao diéu kién cho kha nang phéi hop hoat
dong cua hé théng trong mot méi truong nhiéu thiét bi, cht ban than né khong thé dam
bao chic chin kha ning phdi hop hoat dong.

Chuan dugc xay dung chu trong vao viéc thu nhan hinh anh chan doan
trong chup quang tuyén, tim mach va thanh phan lién quan. Tuy nhién, né ciing duoc Gng
dung trong rong rai trong doi hinh anh va cac thong tin khong phai hinh anh lién quan

khéc, va cd véi moi truong y té khac.

1.3.5. Xu hwéng hién tai

DICOM 1a mdt chuan md va nd ton tai thong qua cac Thi tuc cia Uy ban Chuan
DICOM. Céc ké hoach phat trién sap t6i tir cac to chirc thanh vién ctia Chuan dua trén
phan hoi tir phia ngudi str dung Chuan. Céc ké hoach nay s& duoc dua vao Chuan ¢ cac
phién ban tiép theo. Mat khac, viéc cap nhat can dugc tién hanh dé duy tri tinh tuong

thich vdi cac phién ban trudc.



’ng dung Théng tin é

THUC THE 'NG DUNG

Pinh nghia Lép Dich vu

Dinh nghia Déi twgng Théng tin

Ma hoa va cau trac Bo Dir liéu- Tir dién Div liéu

Trao dbi Ban tin Khuén dang File

Phan gi&i Dich vu Tang trén DICOM ’han gi&i Dich vu File Can ban DICOM

P I N |

. Tang Bao Mat
Tang Trén DICOM (Tuy chon)
Tang Bao Mat ]
(Tuy chon) |
|

Trung gian Vat ly
Tang Chuyén van va Khuén dang File
TCP/IP Trung gian
Trao d6i Mang Trao d6i Lwu trir Trung
-Truyen tin Trwc tuyéen gian

-Truyén tin Ngoai tuyén



Hinh 1.4 Mé hinh truyén tin co s¢ DICOM

1.4. File &nh DICOM

- File DICOM 1la file luu tr&r theo dinh dang DICOM. File nay luu trtr nhitng
thong tin sau

Thong tin bénh nhan.

Thong tin vé lan kham cua anh.

Thong tin lugt viéng tham.

Thong tin vé thiét bi y khoa da sinh ra anh.
Anh ctia bénh nhan.

- DICOM hb tro cac dinh dang anh JPEG, JPEG Lossless , JPEG 2000, LZW va
Run-length encoding (RLE).

- CAu trac cin ban cua file DICOM 14 Data Set.



Data Set

Data Element Data Element Data Element R Data Element
L B

Data Element

Tag VR Value Length Value Field

L optional field

Hinhl1.5 Céu tao Data Set

- Cac khai ni¢m trong DICOM.

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 chia mot thong tin day du. Cac field
trong Data Element c6 nhiém vy dac ta dﬁy du mot
thong tin, ddc ta bao gdm: y nghia, gia tri, chiéu dai cua

tin va dinh dang dit li€u cua tin.

Tag

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

- Gia tri cia Group Number va Element Number
cho biét Data Element n6i I&n thong tin ndo. Céc thdng
tin nao. Céc théng tin (Data Element) cung lién quan
dén mot nhom ngit nghia s& co6 chung s6 Group
Number.

VR (Value Representation)

- Pay la field tuy chon, tuy vao gid tri cua
Transfer Syntax ma VR ¢6 mat trong Data Element hay
khong.

- Gi4 tri ctia VR cho biét kiéu dit li¢u va dinh

dang gia tri ciia Data Element.

VM (Value Multiplicity)

- Cho biét sb luong Value cua Value Field néu
Value Field c6 nhiéu gia tri.

- Néu sd lugng Value khong xac dinh, VM s€ co
dang “a-b” véi a sb gia tri Value nho nhat va b 1a sb
Value 16n nhat c6 thé c6 ctia Data Element.

VD: VM = “6-10” : Value Field c6 it nhat 12 6 gi tri va

nhiéu nhat 13 10 gia tri.




- Data Element v6i Value Field c6 nhicu gia tri

Véi chudi ki ty, dung ki tw 5Ch (") 1am
ki tu phan céch.

V1 gia tri nhi phan, khong ¢6 ki ty phan
cach.

Value Length

- La mot s6 nguyén khong diu, co do dai 1a 16
hay 32 bit. Gi4 tri cua Value Length cho biét d6 1én
(tinh theo byte) cua field Value Field (khong phai 1a do

16n ctia toan bd Data Element).

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

Value Field

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

Transfer Syntax

- Transfer Syntax la cic quy udc dinh dang dix
liéu. Gia trj cua Transfer Syntax cho biét cach dir liéu
dugc dinh dang va ma hoa trong DICOM d@)ng thoi
cling cho biét VR sé& c6 ton tai trong Data Element hay
khéng.

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

Information Object
Definition (I0OD)

- 10D dai dién cho mot ddi tuong chura thong tin
va dbi tugng nay c6 ton tai trong thé gidi thuc. Thong
tin ctia d6i twong 10D la thong tin cia d6i tuong trong
thé gidi thuc.

- Co62loai IOD




Composite IOD: 1a IOD dai dién cho nhirng
phan khac nhau cta cac d6i tugng khac nhau trong thé
gidi thuec.

Normalized 10D: 1a 10D cho duy nhit mot
d6i twong trong thé gidi thuc.

Lop Service-Object Pair - Lép SOP dugc tao ra khi ghép mdt 10D vai
(SOP) DIMSE Service danh cho 10D @oé.

- C6 2 loai 16p SOP

Lop Normalized SOP: dugc tao ra khi
ghép Normalized IOD véi céc dich vu DIMSE-N.

Lop Composite SOP: dugc tao ra khi
ghép Composite IOD véi cac dich vu DIMSE-C.

- Thu tu cua chudi byte: mot gia tri s& duoc luu thanh mot hay nhiéu byte trong
file. C6 2 quy udc quy dinh tht ty xuat hién ctia cac byte ciia mot gia tri nao d6 trong file
DICOM.

Little Endian - Dbi véi s6 nhi phian gdm nhiéu byte thi byte c6 trong sb
thap nhat (Least Significant Byte) s& nam trudc, nhiing byte con

lai c6 trong s tdng dan nam ti€p sau do.

- Poi voi chudi ki tu, cac ki tu s& nam theo tht tu xuat

hién trong chudi (tlr trai sang phai).

Big Endian - Pbi véi s6 nhi phan gém nhiéu byte thi byte c¢6 trong s6
16n nhat (Most Significant Byte) s& nam trudc, nhitng byte con

lai c6 trong sO gidm dan nam tiep sau do.

- Poi voi chudi ki tu, cac ki tu s& nam theo thtr tu xuat

hién trong chudi (tlr trai sang phai).




- CAu truc file DICOM.

File Preamble

DICOM Prefix

Data Set
File Meta Information

‘ DICOM Data Set

Hinh1.6 Cdu tric file DICOM

- Céac Data Element ¢ dau file cung cip mot sé thong tin ban dau quan trong.

Chung nam trong mot Data Set tén File Meta Information. Sau Data Set File Meta

Information 14 dén nhitng Data Element binh thuong, cic Data Element nay 13 ndi dung
DICOM file (gom hinh anh, thong tin hinh anh, thong tin kham, thong tin bénh nhan).

- Bang dudi day 1a cac Data Element nam trong Data Set File Meta Information.

Tén Data Element Tag Mo ta

File Preamble Khong c6 Pay 1a chudi byte dau tién cua file, c6 chiéu
dai la 128 byte danh cho chuong trinh xur 1y
file DICOM str dung. Néu khong sir dung
thi 128 byte nay déu c6 noi dung 1a 00h.

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

File Meta Information

Group Length (0002,0000) | Do 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 | (0002,0001) | Xac dinh phién ban cua File Meta

Version Information.

Media Storage SOP Class | (0002,0002) | Chudi UID cho SOP Class xac dinh dinh

ulD dang luu trit ctua file DICOM.

Media  Storage ~ SOP | (0002,0003) | Chudi UID cho ban than file DICOM.

Instance UID

Transfer Syntax UID (0002,0010) | Chudi UID cho Transfer Syntax s& dung
cho c&c Data Element ndm & Data Set sau
Data Set File Meta Information.

Implementation Class UID | (0002,0012) | Chudi UID ctia chwong trinh da tao ra file
DICOM nay.

Implementation Version | (0002,0013) | Phién ban cua chuong trinh tao file

Name DICOM c6 UID nhu trén.

Source Application Entity | (0002,0016) | Chudi tiéu dé cho Application Entity di tao

Title ra file DICOM.

Private Information Creator | (0002,0100) | Chudi UID cta ngudi cung cdp thong tin

uID riéng tu (xem bén duoi).

Private Information (0002,0102) | Thong tin riéng tu.

- Ban diu cac Data Set File Meta Information dugc dinh dang, ma hoda theo

Transfer Syntax 1a 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 bdi UID cua Transfer Syntax

Information.

trong File Meta




- Véi cac Transfer Syntax quy udc khong can VR trong Data Element, can tra

ctru trong Data Dictionary dé biét VR mic dinh cta timg Data Element.

1.5.Giao thirc DICOM

1.5.1 Téng quan vé giao thirc

’——P

Céc tng dung DICOM (xem, xtr Iy va quan Iy anh DICOM) giao tiép thong
tin voi nhau qua céac dich vu DICOM va st dung giao thirc DICOM dé
truyén tai thong tin. Giao thirc DICOM dua trén TCP/IP dé truyén tai dir
liu.

Kién trac ciia giao thirc DICOM.

Medical Imaging Application

DICOM Application Message Exchange

Upper
Layer
Service
Boundary

4 DICOM

Upper Layer
Protocol
for

TCP/IP

TCP/IP

Network




Hinh1.7 Kién tric ciia giao thirc DICOM

- Ca 2 dich vu Association va DIMSE (tang DICOM Application Message
Exchange) truyén tai di 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 nguoc lai.
- (€6 2 dich vy DICOM
Dich vu Association

Dich vu DIMSE (DICOM Message Service Element).

1.5.2. DICOM Message

- Théng tin truyén tai qua mang DICOM la DICOM Message. Hinh dudi 13 ciu
trac tong quat cia DICOM Message.

DICOM Message

Command Set | Data Set

Command Element

Tag Value Length Value Field

Hinh1.8 Cdu triic DICOM Message



- DICOM Message do Command Set va Data Set hgp thanh. Command Set dung
dé chi dinh 1énh, thao tac s& 1am trén hay lam cung v4i Data Set.

- Céc Command Element trong Command Set nam theo thir tu ting dan cua Tag
trong Command Element. Thir tu cua byte trong Command Set 1a Little Endian. Nhiing

Command Element nao cin c6 trong Command Set s& do giao thire DIMSE quy dinh.

- Céc field trong Command Element.

Tén field Mo ta

Tag - Mot cap sb nguyén khong dau, mdi sd 16 bit dé xac dinh
Group Number va Element Number.

Value Length - La sb nguyén khong dau 32 bit cho biét chiéu dai (tinh
theo byte) cua Value Field. Gia tri chi &p dung cho Value Field,

khong bao gom chiéu dai cia Tag va Value Length.

Value Field - Value Field chira gia tri cia Command Element. Kiéu dit
liéu cua Value Field cho VR quy dinh. Dung Command Dictionary

dé biét mdi Tag trong Command Element s& ding VR nao.

- Néu Value Field c6 nhiéu gia tri, dung Command
Dictionary dé xem VM cho Tag.

1.5.3. 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 - CR image
. J
Y

DIMSE Services and Association Services

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

Hinh1.9 M6 hinh dich vu DICOM

- Céc ung dung DICOM giao tiép va hoat dong trong mdi trudng mang déu
thong qua cac dich vu DICOM. Méi dich vu DICOM phuc vu cho mot cdng viéc cu thé.

- Khi tng dung DICOM trao ddi dit lieu qua mang thi can st dung dich vu
tuong trng, chuong trinh cung cép mdt dich vu DICOM cu thé goi la Service Provider.
Ung dung DICOM trao di dir liéu v6i Service Provider dé l1dy thong tin hay yéu cau

thuc hién mdt cong viéc cu thé. Service Provider c6 thé tu thuc hién yéu cAu tir ung dung



DICOM hay giri yéu cau cho mét Service Provider khac, lac day Service Provider giri
yéu cau dong vai trd 1a mot tng dung DICOM binh thuong.
- Chuan DICOM dic ta giao tiép mang thong qua 2 16p dich vu.
Dich vu DIMSE va Association: img dung DICOM trao d6i dit liéu truc tiép
voi1 16p nay.
Dich vu Upper Layer.

1.5.4.Dich vu Association

- Tru6e khi dung dich vu DIMSE d¢ truyén tai dit liéu, tmg dung DICOM can
dugc cung cip thong tin ban dau nhu Transfer Syntax dung trong lic truyén, tén tng
dung DICOM sé& giao tiép, ... Nhirng 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 lidu
Mot Association giira tmg dung DICOM sé& gitp 2 bén biét cac thong tin ban dau trude
khi truyén dir liéu. Khi truyén dir liéu di, ca bén truyén va bén nhin déu cung cap
Application Association Information trong request primitive va response primitive.

- Dich vu Association di cung vé6i dich vu DIMSE 1a dich vy & mitc tong quat o
v6i cac dich vu Association do Upper Layer cung cap. Tai miic ndy dich vu Association
st dung dich vu A-ASSOCIATE cua Upper Layer.

- Dich vu Association s& tao mét association cho 2 ung dung DICOM dé bat dau
st dung cac dich vu DIMSE.

- Céc thong tin dich vu Association can phai c6
Application context.
Céc yéu cau vé presentation va session.
Thong tin vé ung dung DICOM su dung dich vu.

Application Association Information.

1.5.5. Dich vu DIMSE
- Dich vu DIMSE ho trg 2 loai dich vu.



Dich vu loai Notification: cho phép trng dung DICOM thong bédo cho ting
dung khac biét vé mot su kién hay su thay dbi trang thai.

Dich vu loai Operation: cho phép tng dung DICOM yéu cau tng dung
DICOM khéac thyuc hién mot cong viée trén ddi tuong SOP ma tng dung nay dang quan
ly.
- Dich vu DIMSE duoc chia lam 2 nhom.

Dich vu DIMSE-N: dich vu nay chi thao tac trén dbi 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
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




- Cong viéc cua cac loai dich vy

Tén

Cong viéc

C-STORE

Ung dung DICOM goi dich vu nay dé yéu cau luu trir doi
tuong Composite SOP.

C-GET

Ung dung DICOM goi dich vu nay khi mudn duwa mot
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 d6i twong Composite SOP dén tng dung khéc.

C-FIND

Ung dung DICOM goi dich vu nay dé 1y vé danh sach
cac Attribute ciia SOP (hién c6 trén Service Provider hay
noi khac ma Service Provider quan 1y) c6 gia tri phu hop

v61 yé€u cau cua ing dung.

C-ECHO

Ung dung DICOM goi dich vu nay khi can xac thuc lién
lac v&i1 tng dung DICOM khac.

N-EVENT-REPORT

Ung dung DICOM dung dich vu nay dé ghi nhan su kién
vé dbi tuong SOP. Dich vy nay la dich vy can xac nhan

va phai co response tra ve.

N-GET Dich vu cho phép tng dung DICOM yéu ciu ldy vé
thong tin tor mot rng dung DICOM khac.
N-SET Ung dung DICOM dung dich vy nay dé yéu cau chinh

stra thong tin hién c6 trén tng dung khac.




N-ACTION

Dich vu nay cho tmg dung DICOM yéu cau tng dung
DICOM khéc thuc hién thao tac nao do.

N-CREATE Dich vu nay cho trng dung DICOM tao mdt doi tuong
SOP trén ung dung khac.
N-DELETE Dich vu nay cho trng dung DICOM x6a mot doi tuong

SOP trén ung dung khac.

- Tung loai dich vu DIMSE c6 tham ) truyén va thu tuc hoat dong khac nhau.

Céc tham sd va thong tin khac déu truyén theo ciu tric DICOM Message.

1.6. Giao thirc DICOM Upper Layer véi TCP/IP

- Céc dich vu Upper Layer dugc st dung béi 2 dich vu & muc trén la
Association va DIMSE. Upper Layer chiu trach nhiém dua thong tin tr nhirng dich vu

trén thanh cac chudi byte dé truyén qua mang va nhan chudi byte tir mang, sau d6 dong

6i thanh thong tin truyén cho dich vu trén.

- Céc dich vu Upper Layer cung céip

A-ASSOCIATE




Thiét 1ap mot association gifta hai tng dung DICOM thong 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 x_’

X, A-ASSOCIATE

indication

A-ASSOCIATE

"’/”" response
A-ASSOCIATE ‘,,/”"'

confirmation
(SAP) (SAP)

Hinh minh hoa thiét lgp association giita 2 g dung DICOM

A-RELEASE

Khi mt trong 2 bén mudn huy association thi s& dung dich vu nay dé hiy bo
association gitra hai img 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 chap nhan hiiy bo association dé giai phong tai nguyén.

Requestor Acceptor

DICOM UL
A-RELEASE Service Provider

request x’
x, A-RELEASE

indication

A-RELEASE

4”’/ response

A-RELEASE ‘(,,/"""

confirmation




Hinh minh hoa huy bo association giita 2 ung dung DICOM

A-ABORT

Ung dung DICOM can ngit dot ngdt association voi phia bén kia. Dich vu nay khong

can phai xac nhan lai két qua thuc hién.

Tuy nhién, yéu cau indication tir g dung DICOM khong dam bao 13 s& dén véi ing
dung kia. Trong nhiitng trudng hop nhu vy, ca hai tng dung déu biét rang association
da bi ngat. Viéc ngat dugc thuc hién thong qua cac message A-ABORT request va A-
ABORT indication.

DICOM UL
A-ABORT Service Provider

request K’

A-ABORT
indication

(SAP) (SAP)

Hinh minh hoa ngdt dét ngdt association giita 2 itng dung DICOM




A-P-ABORT

Service Provider phat tin hiéu ngat association ngay ma khong doi mot trong hai tng

dung DICOM yéu cau ngat. Ly do cua viéc ngit 1a do ¢6 cac dich vu khac gip truc tric

o 16p Presentation hay 16p trén.

Viéc ngat dot ngdt s& gdy mat thong tin dang truyén.

DICOM UL
Service Provider

AP-ABORT / ) AP-ABORT
indication indication

(SAP) (SAP)

Hinh minh hoa ngdt association véi yéu cdau ngat tir Service Provicer

P-DATA

Ung dung DICOM dung dich vu nay dé trao d6i thong tin voi 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 x'

P-DATA
indication

(SAP) (SAP)

Hinh minh hoa truyén tai dir liéu diea trén association da thiét ldp gitta 2
ung dung




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

- Pinh dang cia mot don vi thong tin giao tiép giita 2 peer trong giao thirc Upper
Layer la PDU (Protocol Data Unit). PDU dugc tao tur cac field co6 kich thudce ¢ dinh va
cac field tiy chon, nhiing field tiiy chon s& chira mot hay nhiéu item hay sub-item .

- (€6 7 loai PDU trong giao thirc 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 c¢6 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
cua Transfer Syntax.

- Dinh dang cua PDU c¢6 dac ta nhu sau

Kiéu cia PDU do mdt hay nhiéu byte chi dinh voi byte dau tién c6 sé thi
tu thap nhat.

M&i byte trong PDU c6 8 bit danh s tir 0-7 véi bit 0 13 bit c¢6 trong s thap.
Nhiing byte lién tyc ding biéu dién s6 nhi phan, byte ¢ sé thi ty thap thi
c6 trong s 10n.
Byte c6 sb thir ty thap nhit s& duoc truyén dau tién trong ludng truyén dir
liéu.
- Saudayla cAu tric cta cac PDU, d6 16n moi field tinh theo byte, cac 6 mau

sam 1a dung dé du trir.



Called | Calling (Variable Field)
.II? Dlé LZrI?Lt'h I\D/r:rt;gﬁl Entity | Entity Contains one or more (1)
yp 9 Title | Title Items
1 1 4 2 2 16 16 32

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

- Variable Field (1) gdm cac Item con sau

= Application Context Item: chi mét item.

= Presentation Context Item: mot hay nhiéu item.

= User Info Item: chi mot item.

Item Item S
Type Length Application Context
1 1 2 <=64
Application Context Item
. Result/ (Variable Field)
Item ltem | Presentation Reason Contains one or more (2)
Type Length | Context ID (used for AC) ltems
1 1 2 1 1 1 1

Presentation Context Item




(Variable Field)
Item Item :
Type Length Contains one or more  (3)
Items
1 1 2

User Info Item

- Variable Field (2) gdm céac Item con sau

= Abstract Syntax Item: chi mot item trén mdi RQ, khong c6 item ndy trong
AC.

= Transfer Syntax Item: mot hay nhiéu item trong RQ, chi mét item trong AC.

Item Item
Type Length Abstract Syntax
1 1 2 <=064
Abstract Syntax Item
Item oM | Transfer Syntax
Type Length y
1 1 2 <=64

Transfer Syntax Item




- Variable Field (3) gom cac Item con sau

=  Maximum Length Item.

Item Item Max Length
Type Length Received
1 1 2 4

Maximum Length Item

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

PDU PDU . . -
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

- (%): tuy thudc vao PDU cu thé ma field nay s& dung hay dé du trix

P-DATA-TF PDU




PDU PDU (Va}rlable Field) )
Type Length Contains one or more
Presentation Data Value ltems
1 1 4

P-DATA-TF PDU

Variable Field (4) la cac DICOM Message.

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

Presentation Data Value item




Chwong 2 . MOT SO CHUONG TRINH PHAN MEM XEM VA PQC ANH
DICOM

2.1.Analysis of Functional Neurolmaging - AFNI

AFNI 12 chuong trinh viét bang ngon ngit C, phan tich va hién thi MRI chirc ning
(fMRI) dir liéu - mot k¥ thuat dé 1ap ban do hoat dong ciia bd ndo con ngudi. Chuong
trinh chay trén mot s6 hé diéu hanh nhu Unix + X11 + hé thdng Motif , Linux , Mac OS
X ... vv.

AFNI 12 loai phan mém mién phi, va di kém vé6i khong c6 bao hanh hodc bao
lanh.
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Hinh 2.1 Chwong trinh phan mém AFNI

2.1.1.Chirc ning cia phin mém AFNI

Chuyén sang xem / phan tich gitta cac bo dit liéu khac nhau.



Anh hién thi trong truc, doc, va / hodc coronal (bao gém cd hinh anh dyng phim
da).
Hién thi cac do thi (duong day va bé mat) trich xut dit liéu tir ngudi xem hinh
anh.
Chudi thoi gian d6 hoa cia cac ving vudng tir ngudi xem hinh anh.
Lién két hinh anh / d6 thi xem s& dit liéu 3D (vi du, lién két di chuyén qua nhiéu
bo ndo).
Chuyén d6i Talairach toa do (12 piecewise tuyén tinh phwong phap tiéu khdi
luong).
Tinh toan ban dd kich hoat bang cach sir dung "phuong phép twong quan" .
Mau 16p phu ban d6 kich hoat 1én hinh anh giai phau c6 d6 phan giai cao hon .
2.1.2. Mot s6 chwong trinh dong 1énh
Céc chuong trinh nay thuong duoc st dung trong cac xir 1y hang loat. Pau vao 3D sau
d6 AFNI loc bo dit liéu va tinh toan cac bo dir liéu cho ra 3D moi . Két qua sau d6 c6 thé

duoc hién thi hodc tiép tuc xtr Iy véi cac chuong trinh tuong tac AFNI |
to3d : tao ra mot 3D AFNI tap dir liéu tir dit li€u hinh anh.
3dmerge : trung binh hodc néu khong hop nhét s¢ dit liéu 3D.
3dttest : lam voxel( diém anh ba chiéu)-by-voxel t thir nghiém trén bo dir liéu 3D.

3dANOVA , 3dANOVAZ?2 , va 3dANOVAS3 : thuc hién 1chiéu, 2 chiéu, va cac xét
nghi¢ém ANOVA 3-quay qua mot bg suu tap cac bg dir liéu 3D, trén co s voxel-
by-voxel.

3dRegAna : Nhiéu hdi quy tuyén tinh trén mot tap hop cac bo dir liéu 3D.

3dFriedman , 3dKruskalWallis , 3dMannWhitney , va 3 dWilcoxon : loat cac
chuong trinh nay thyc hién phan tich théng ké khac nhau khong tham qua mot bo
suu tap cac bo dir liu 3D, trén co sé voxel-by-voxel.

3dDeconvolve : Nhiéu hoi quy tuyén tinh ctia mot chudi thoi gian 3D +, bao gom
ca budc dau thyc tuyén tinh dé tim mot vector dap tng 1y twéng cho mdi voxel.
3dNLfim : hoi quy phi tuyén ciia mot loat 3D + thoi gian. Thoi gian phi tuyén
loat cac chirc nang mo hinh c6 thé dugc bat cir didu gi ¢ thé 1ap trinh trong C.

Muoi hai chirc ndng m6 hinh mau dugc cung cap véi ma nguon AFNI .



3dDetrend : St dung nhiéu hdi quy tuyén tinh dé loai bo cac thanh phan khong

mong mudn tlr voxel chudi thdi gian trong mét tap dir liéu 3D + thoi gian.
3dTcorrelate : Tinh toan hé sd twong quan gitta 2 bo dit liéu
3dcalc : Tong muc dich 3D dir liéu may tinh chwong trinh.

3dToutcount : Tién ich chwong trinh dé dém s6 "Bén ngoai" trong mot tap di liéu
3D + thoi gian.

3dTqual : Tién ich chwong trinh dé do "chit luong" ctia mot tap dir liéu 3D + thoi
gian.

3dTSgen : chuong trinh tién ich dé tao ra bd dir liéu chudi ngau nhién 3D + thoi
gian tir cac phuong trinh mé hinh phi tuyén, duoc sir dung dé thir
nghiém 3dNLfim va ma sb phan tich khac.

AlphaSim : Mo phong 3D chi c6 tiéng on + chudi thoi gian va tir d6 phat hién
kich hoat, dé udc tinh xac suat duong tinh gia. Pugc sir dung khi uéc tinh phan
tich cho gia tri p - khong c6 san.

3daxialize : Déi hudng cac slice trong mot tap dir liéu theo mot thir tu truc tiéu

chuan.

Cac chuong trinh ti¢n ich sau day lam cho mdt s6 nhiém vu dé dang hon:
3dAFNItoANALYZE : Chuyén dbi mot AFNI sé lidu dé phan tich cac tap tin
3drename : Doi tén AFNI b dir lidu

3dcopy : Sao chép AFNI bo dir liéu

2.1.3. AFNI Plugins
La mot cach dé thém chirc nang ¢¢ AFNI ma khong stra d6i phan mém 156i. C6 mot s6

huéng dan str dung 1ap trinh dé hd tro trong viéc tao ra cac plugin méi.
plug_clust : phién ban twong tac cta 3dclust .

plug_copy : Tao mdt ban sao cua mot tap dir li€u (hiru dung cho ban v€ / chinh
sira tiép theo).

plug_deconvolve : phién ban tuong tac cia 3dDeconvolve .



plug_delay V2 : Hilbert bién d6i udc tinh thoi gian tré trong voxels hoat dong.
plug_drawdset : V& cac gia tri vao mot tap dit liéu (st dung dé tao mit na ROI).
plug_roiedit : Gitip chon Rois dua trén giai phau.

plug_edit : phién ban tuwong tac ctia 3dmerge (voxel chitc nang chinh stra gia tri).
plug_histog : Lo biéu dd 3D ciua mot mang dir liéu.

plug_imreg : 2D (slice-khon ngoan) hinh anh dang ky.

plug_lsqfit : Interactive tuyén tinh tdi thiéu hoi quy trén dir liéu chudi thoi gian.
plug_maskave : phién ban tuong tac ciia 3dmaskave

plug_nlfit : twong tac phi tuyén tdi thiéu hdi quy trén dit liéu chudi thoi gian.
plug_power : Power phd udc luong tir mot loat 3D + thoi gian.

plug_realtime : mua lai hinh anh thoi gian thuc, dang ky, va ban d6 kich
hoat.(Chuong trinh rtfeedme duoc sir dung dé mo phong hinh anh thoi gian thuye,

va s& truyén hinh anh vao plugin nay thay ciia mot may quét).

plug_render : Khdi lugng cung cap bo dit liéu 3D, v6i 16p phit mau chirc ning.
plug_stats : Tinh todn mot s so liéu thong ké voxel-by-voxel cia mot loat 3D +
thoi gian.

plug_tag : thé vao mot tap dir licu, 1a ddu mdc cho cac diém quan tim

(x. 3dTagalign)

plug_volreg : phién ban tuong tac cua 3dvolreg (khdi lugng dang ky).

plug_reorder : Sap xép lai mot tap dir liéu 3D + thoi gian hitu ich cho viéc phan

tich cac dit liéu "lién quan dén sy kién" fMRI.

Plugin plug_fourier : phién ban cua 3dFourier .

Plugin plug_fourier : phién ban ctua 3dFourier .

Cac plug_wavelets : Plugin phién ban cua 3dWavelets .

plug_notes : Plugin dé xem / chinh sira ghi cht van ban thuoc mot tap dit lidu.



2.2. MicroDicom

MicroDicom 1a tng dung cho so ché va bao quan cac hinh anh y té trong cac dinh
dang DICOM . N6 dugc trang bi voi cac cong cu phd bién nhét cho thao tac cac hinh anh
DICOM va nd ¢6 mot giao dién ngudi ding truc quan. N6 ciing c6 1o thé 1a mién phi dé

sur dung va dé tiép can cho tat cd moi nguoi
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Hinh 2.2 Chwong trinh phan mém MicroDicom



2.2.1. Chirc nang cia MicroDicom
Mo va luru lai hinh anh y té trong cac dinh dang DICOM
Mo hinh anh trong cac dinh dang d6 hoa phd bién (* jpg, *. Bmp, *. Gif, vv)
Mo va luu cac tap tin thu muc DICOM
Hién thi danh sach bénh nhan tr DICOMDIR
Hién thi hinh anh tir cac nghién ctru khac nhau hodc kham
Tai trong théng qua kéo tha hodc nhap dip vao

Chuyén d6i hinh anh DICOM céc dinh dang hinh anh phé bién nhat, dinh dang file
phim (avi) va clipboard

Kiém soét do sang / do twong phan
Phong to va panning hinh anh DICOM
Y té xtr Iy hinh anh hoat dong
DPo luong va chu thich
Hién thi DICOM thudc tinh ctia hinh anh dwgc lwya chon
Thich hop cho bénh nhan CD / DVD dé hién thi DICOM hinh anh ma khong can
cai dat
Windows Vista va tuong thich véi Windows 7
H6 tro Windows 8
2.2.2 . Mot s6 dong 1¢nh
C6 thé st dung cac dbi s6 dong 1énh sau day:
Mo mot tap tin DICOM cu thé: mDicom.exe <path_to_DICOM_file>
Mo mot tap tin cu thé: DICOMDIR mDicom.exe <path_to_DICOMDIR_file>

Quét mot thu muc cho céc tap tin DICOM:
mDicom.exe / quét <path_to_directory to_scan>

hoac



mDicom.exe <path_to_directory to_scan> / quét

2.3.Ginkgo CADx

Ginkgo CADXx la da nén ting md c6 thé mé rong phan mém ngudn hinh anh y té
cung cip mot giai phap hoan chinh DICOM Viewer
N6 bao gom ca hai plugin mién phi hodc thuong mai, cho phép ban mé rong kha ning
ctia CADx Ginkgo cho cac nhu cu ca nhan ciia ban va cung cap céc tinh ning tién tién
nhu phan tich hinh dnh ty dong chan doan dya trén. Moi nguoi déu co thé tao ra cac phén

mo rong cua riéng minh

2.3.1. Chirc nang cia Ginkgo CADX
M& duoc hau nhu tat ca cac phuong thirc hinh anh DICOM , ¢6 thé dé mé nd va
so sanh voi giao dién tuy bién cua né.
C6 thé chuyén ddi cac dinh dang hinh anh thong thuong nhu JPEG, PNG,
TIFF,BMP va cac van ban PDF sang dinh dang DICOM .(Dicomization).

La mot du 4n da nén tang va da ngon ngir dugc xdy dung trén cung cua khung
CADX Ginkgo khong phu thudc thu vién manh mé, do do, khong c6 chuong trinh
cai dit hodc cac budc hudng dan sir dung thém la can thiét dé bat dau st dung

nd. Chi can sao chép cac tap tin va tat ca dugc thuc hién!

C6 trudc clia cac tinh ning thé mai nhét ciia d6 hoa trong khi van duy tri tinh
tuong thich nguoc cho nhitng ngudi 16m tudi va hau hét cac hoat dong nodi bo 1a

thread dua. Piéu nay mang dén mot hé théng tryc quan nhanh va cao dap ung .



Files Edit View Image Tools Help
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Medical History

_tirm_cor_dar...

Position: W:(327.11, 398.72,0.00); 98.72) Yalue:67.00 . Drunning tasks.

Hinh 2.3 Chwong trinh phan mém Ginkgo CADX

2.3.2 .Mét s6 wu diém cia Ginkgo CADXx

Dung cho nhiéu hé may ( Windows, Linux, MacOS ) va di dong (khong can cai
dat).

D@ dang va giao dién tury bién Xuyén ciu hinh.

Pay du tinh ning anh DICOM Visualization .
Toan bd cong cu thiét 1ap (do luong, danh diu, van ban, o).
Nhiéu phuong thiic hd tro

Dicomization hé trg tir JPEG, PNG, GIF, TIFF va PDF.

Full EMH tich hop hd tro: HL7 tiéu chuan, XML-RPC va IHE quy trinh cong viéc
phu hop.
PACS Workstation (C-FIND, C-GET, C-DI CHUYEN, C-CUA HANG...)

3D tai thiét (khoi lwong va xdy dung lai bé mat)



Chuong 3: PHAT TRIEN UNG DUNG PQC ANH DICOM
3.1. Nhu ciu ing dung doc anh.
Hién nay véi da phat trién vii bdo cia cong nghé thong tin di gbp phan tao ra
nhiéu tng dung phuc vu cho doi séng xa hoi , gitip nang cao hiéu qua , tinh chinh xéc ,
nhanh chéng cho nhitng cong viéc ¢ nhiéu linh vyc khac nhau . Mot trong s6 nhimng tng
dung d6 1a phat trién cac tng dung doc anh trong y té .

3.2. Pinh dang tap tin hinh dnh DICOM sit dung trong rng dung.
Gidng nhu dinh dang tép tin cta cac hinh anh khac , mot tép tin Dicom bao gom
phan tiéu dé va phan céc dit liéu pixel
Phan tiéu dé bao gom : cu thé t&n bénh nhan va bénh nhan khac, va céac chi tiét
hinh anh. Quan trong trong sé cé4c chi tiét anh Ia nhitng hinh anh kich thudc rong va do
cao, va cac anh bit cho mdi diém anh. Tt ca nhimng chi tiét ndy dugc an bén trong cac tap
tin DICOM trong cac hinh thirc cta thé va vi tricua ho.

Tat ca moi thir trong DICOM la mot ddi tuong - thiét bi y té, bénh nhan, ... Mot
dbi twong, nhu trong lap trinh huéng ddi twong, dugc dic trung boi cac thudc
tinh. DICOM d6i twong dugc tiéu chuan hoa theo dén 10Ds ( dinh nghia d6i twong thong
tin ). NGi cach khéc, IOD mat 1a mét triru twong dir lidu ctia mot 16p hoc ciia cac ddi tuong
trong thé giéi thuc twong ty, trong d6 xac dinh tinh chat, thudc tinh lién quan dén 16p do.

Mot khai niém quan trong hon 1a cii phap chuyén giao . Trong thuat ngir don gian,
n6 cho du thiét bi c6 thé chap nhan dir liéu duge giri bai mot thiét bi khac. Mdi thiét bi di
kém véi ban huéng dan caa DICOM . Sy phi hop cia no, trong do6 liét ké tat ca cac cl



phap chuyén giao thiét bi chip nhan. Cl phap chuyén giao cho chuyén dir liéu va tin nhin
dugc ma hda nhu thé ndo. duoc sir dung dé nhan dién ra nd . Cau 1énh chuyén giao cho
hinh anh khéng nén la:

Implicit VR Little Endian, véi UID 1.2.840.10008.1.2
R& rang VR Little Endian, v4i UID 1.2.840.10008.1.2.1
R& rang VR Big Endian, v4i UID 1.2.840.10008.1.2.2

Mot ngudi xem sé& ¢ thé dé xac dinh cac c phap chuyén giao va giai ma dit liéu
hinh anh cho pht hop, hodc hién thi théng bao 15i thich hop néu n6 khdng thé xu ly nd
Céc diém trén mot tap tin DICOM:

NO la mot tap tin nhi phan, ¢ nghia la mot bang md ASCII dya trén ky tu soan
thao van ban nhu Notepad khong hién thi n6 dang cach.

Mot tap tin DICOM c6 thé dugc ma hoa trong Little Endian hay Big Endian.
Céc yéu t6 trong mot tap tin DICOM ludn trong thi ty ting dan, CAc thé.
Thé riéng la s 1é.
Mot tap tin DICOM bao gom trong Gmg dung nay:
Phan dau : bao gom 128 byte, tiép theo,
Tién t6 : bao gdbm cac ky tu ‘D', 'I', 'C', "M, tiép theo,
File Meta Tiéu dé : Media SOP Class UID, Media SOP Instance UID, va C

phap Chuyén UID. Theo mic dinh, day 1a nhitng ma hoa trong VR 6 rang, Little
Endian. D liéu dugc doc va giai thich tay thudc vao loai VR.

Data Set : bao gdbm mét s6 yéu té DICOM, dic trung theo c4c tag va vi tri ctia no

Céc chuc ning chinh ctia mot phan doc hinh anh DICOM la dé doc cac thé khac nhau,
theo cli phap chuyén giao, va sau do6 str dung cac vi tri mot cach thich hop. Mot nguoi xem hinh
anh can doc hinh anh cac thudc tinh - rong anh, chiéu cao, bit cho mdi diém anh, va dir liéu diém
anh thyc té. Nhitng nguoi xem ¢d thé dugc stir dung dé xem hinh anh DICOM véi mét ¢t phép
chuyén giao khéng nén. Hon nita, c4c tap tin DICOM nén duoc theo phién ban méi nhat cua tiéu
chuan (2008).



3.3. Phat trién g dung doc znh DICOM
3.3.1. Chirc nang chinh
Mo cac tap tin DICOM véi Explicit VR va chuyén giao Cu phap VR Implicit

Doc cac tap tin DICOM noi d6 sau hinh anh bit 12 8 hoic 16 bit. Ngoai ra dé doc cac
tap tin RGB DICOM vdi d6 sau bit 8, va 3 byte cho mdi pixel - nhitng hinh anh thu dugc
tir phuwong thirc siéu am.

Poc mét tap tin DICOM véi chi mot hinh anh bén trong né

Poc mét tap tin DICONDE (mét file DICONDE la mét tap tin DICOM véi NDE -
Khéng Pha Huy danh gia - thé bén trong no)

Hién thi cac thé trong mot tap tin DICOM
Cho phép ngudi sir dung dé luu mét hinh anh DICOM nhu PNG

3.3.2. Pic ta cac thanh phin chinh

1.DicomDictionary.cs : bao gom cac dit licu DICOM
class DicomDictionary

{

public Dictionary<string, string> dict = new Dictionary<string,string>()
{

{"20002", "UIMedia Storage SOP Class UID"},

{"20003", "UIMedia Storage SOP Inst UID"},

{"20010", "UlTransfer Syntax UID"},

{"20012", "Ullmplementation Class UID"},

{"20013", "SHImplementation Version Name"},



{"FFFEE000", "DLItem"},
{"FFFEEQOD", "DLItem Delimitation Item"},
{"FFFEEODD", "DLSequence Delimitation Item"}

2.DicomDecoder.cs : ¢6 chirc ning chinh 1a dé phan tich céc tap tin DICOM va luu trit cac
thudc tinh can thiét mot cach thich hop. Mot trong nhitng phuong phép quan trong ¢ dy la
nham muc dich dé ¢ duoc thé tiép theo

int GetNextTag()
{
int groupWord = GetShort();
if (groupWord == 0x0800 && bigEndianTransferSyntax)
{
littleEndian = false;
groupWord = 0x0008;
}
int elementWord = GetShort();
int tag = groupWord << 16 | elementWord;
elementLength = GetLength(); // "Undefined" element length.
/I This is a sort of bracket that encloses a sequence of elements.
if (elementLength == -1)
{

elementLength = 0;

inSequence = true; return tag;



k k

3. ImagePanelControl.cs

Bang diéu khién hinh anh chtra di chuyén hinh anh san c6 kich thuéc hinh anh sg
tré nén 1én hon dién tich hién thi

4. Cira so6 LevelGraphControl.cs

Trong d6 c6 trach nhiém chinh cua hién thi cac diéu khién do thi trén man hinh,
giai thich vé vi tri cira s6 duoc dua ra dudi day.Giao dién chinh ¢ bon nit dé mo mot tap
tin DICOM, dé xem cac thé, luu lai 12 mot tap tin PNG va thiét 1ap céc vi tri ctra s Vi tri
gbe. Néu ngudi ding mudn xem cac thé va vi tri caa ho, man hinh tiép theo hién ra, dua
ra mot danh sach cac thé khac nhau hién dién trong tap tin.

DICOM Tags M=%
Group Tag Element Tag | Tag Description Value facl
000 1090 Manufacturer's Model Name VJ-DR
0010 0010 Patient's Name ELMO/CVC
0010 oo Private Tag FELINE
0010 0020 Patiert 1D ELMO
0010 0030 Patient's Bith Date 00000000
0010 0040 Patient's Sex Femals
0010 1030 Patiert’s Weight 0.

0010 4000 Patiert Comments
0013 0015 Body Part Examined
0018 1000 Device Sedal Number
0018 1020 Software Versions(s)
008 1164 imager Pixel Spacing
00ma 5100 Patient Posgion
0018 7004 Detector Typs
0013 7006 Detactor Description
0013 T01A Detector Binning
0020 oooD Swudy Instance UID
0020 QO0E Series Instance UID
0020 0010 Seudy 1D
0020 0o11 Senes Number =
0020 0013 mage MNumber
0020 0020 Patiert Onentation
0020 0060 Laterality MNone
020 4000 image Comments
0028 0002 Samples per Pixel 1
0028 0004 Photomatric Intamretation MONOCHROMEZ
0028 0010 Rows 3200
D028 0o Columns 2304 b |
0028 0100 Bzs Allocated 16
D023 0101 Bts Stored 16
D028 0102 High Bit 15
0028 0103 Pocel Representation 0
0028 0301 Bumed In Annotation NO =
N8 ANAn Prwral Intaned: Balstinnehin iikd =
3 [

Hinh 3.1 Céu tric thé




3.3.3. Cip d9 va chiéu rong cira sé6 anh

Mot hinh anh khi hién thi duoc dic trung bai do sang va do tuong phan cia
no. Khi ban ting gia tri mau xam cua mdi cua cac diém anh ctiia mot don vi, sau d6 ban
dang c6 hiéu qua ting do sang cta hinh anh cua su hop nhat. Twong ty nhu vay véi giam
do sang. Mot hinh anh véi do sang kém tong thé s& xuét hién tbi, trong khi mot hinh anh
v6i d6 sang cao tong thé s& xuat hién twoi sang hon . Nguoc lai 1a mot thudce do cia su
khéc biét gitta C4c vi tri cao va thap trong mot hinh anh. Néu hai diém anh lién ké c6 mot
su Kh&c biét 16n trong mau xam gid tri, sy twong phan gitra ho dugc cho la cao, nguoc lai,
néu hai diém anh lién ké c6 mot sy khac biét nho trong mau xam gia tri, ho néi rang dé cé
mot twong phan thap giita ho. Mot cach khac dé thé hién do sang va do twong phan la
thong qua cap do cira s6 va chiéu rong cira sd. N6i mot cach don gian, ctra s6 rong la su
khé&c biét gitta vi tri diém anh sang va nhat nhu dugc hién thi. cip d6 ctra s6 (con goi la
Clra s6 trung tam) 12 cap do giira gitra cap do diém anh sang va nhat. Hiéu duoc nhiing
don gian 12 néu mot hinh anh duoc luu ¥ rang ¢ bon cap do lién quan dén:

Hinh anh t6i thicu, d6 la vi tri toi thiéu trong tat ca cac mau xam vi tri trong bat ky
hinh anh cu thé

Hinh anh t6i da, d6 la cp do tbi da trong tat ca cac mau xam vi tri trong hinh anh

Cira s6 t6i thiéu, d6 12 cAp d6 ngudng thip hon dugce hién thi cudng do khéng (t61)
trén man hinh

Cira s6 tdi da, d6 1a cap d6 ngudng cao hon duoc hién thi nhu cudng dd cao nhat
(sang) trén man hinh

Hai vi tri dau tién duoc liét ké & trén phu thudc vao hinh anh, trong khi hai vi tri tiép
theo phu thudc vao céc thiét 1ap ciia ngudi dung. Tat ca cac diém anh véi mau xam
cuong do it hon so vai ti thiéu cira s6 dugce hién thi nhu tdi (cudng d6 1a khong), trong
khi tat ca cAc diém anh , hinh anh v6i mau xam cuong d6 16n hon so véi Cac cira s6 t6i
da duoc hién thi sang (cuong do téi da, thudong 14 255). Gitta C4c ctra s6 toi thiéu va vi tri
t6i da, chirc nang 1ap ban do (tuyén tinh hodc phi tuyén) ban do hinh anh mau xam vi tri
xuat dugc hién thi gia tri.



Window Maximum
255
Ol
Olnput . B5535

Window Minimum

Hinh 3.2 Biéu dé tuyén tinh cho mét hinh dnh 16 bit

Hiéu theo cach khac d6 sang va do twong phan cta hinh anh c6 thé duoc dicu
chinh dé 1am néi bat cac tinh nang quan tam. Diéu nay duogc goi la tinh chat ctra s6 cua
hinh anh. Khi hinh anh dugc ctra s6 hda , mau hién thi cia mau xam duge diéu chinh. V&
ban chét, cira s6 t6i thiéu va cira s6 t6i da thao tac dé xem cac tinh nang hinh anh t6t
hon. Vi tri cira sb 12 vi tri trung gian gitta ctra s6 toi thiéu va tbi da, n6i cach khac né 1a vi
tri trung tam va do dé ciing duoc goi |2 cira s6 tim. Con s nay 16n hon, den hon xut hién
cac hinh anh, va nguoc lai . Chiéu rong ctra s6 1 su khéc biét giira cira s tdi da va toi
thiéu cira s6. Chénh 1éch cang 16n thi twong phan cang cao

Vi du:

Xét mot hinh anh 16-bit, nguoi xem ¢6 thé mudn tap trung vao nhitng diém anh véi cac
cudng do gitra 40.000 va 50.000, trong truong hop ndy, Cap d6 cta s6 trd thanh vi tri
trung diém 45.000, va ctra s6 rong tro thanh cap do chénh 1éch 10.000. Trong tmg dung
nay, ctra s6 hinh chit nhat & bén trai ctia man hinh cho thiy cac ban db diém anh tir dau
vao dén dau ra. Hinh dudi day cho phép dwa ra man hinh chi v6i mot phan cira s6 / vi tri



hién thi . Chiéu rong cira s6 duoc hién thi bdi chiéu dai ctia cac duong mau tim. Vi tri cira

s0 dugc chi dinh boi cap d cua dau moc.

Image Size:
2304 X 3200

Image Bit Depth:
16 bits per pixel

Window / Level Values

The length of this
line indicates Oinput Pixel Valuz65535
Window Width ;

Wi Min = 15456; Max = 43729

The position of this
marker indicates
Window Center

Hinh 3.3 Vi du vé cira s6 trung tim

Pé thay doi cap do cira s6 va chiéu rong vao hinh anh, chi can phai kéo (nhap
chudt va di chuyén n(t chudt phai) vao hinh anh. Kéo theo huéng thang ding dé sira doi
vi tri ctra s6. Kéo theo chiéu ngang dé thay doi chiéu rong cira sd. CO thé luu céc hinh
anh nhu PNG véi C4c cai dit ctra s0 vi tri hién tai.

Image Size:

2304 X 3200

Image Bit Depth:
16 btz per potel

Window / Level Values

255

Hinh 3.4 Thay doi vi tri va chiéu rong cua so anh

If Window Min and
Max goes outside
the bounds, then

this line style
changesto dashed




3.3.4. Giao dién chwong trinh

Luu &nh dang PNG
Thiét I&p lai

‘Window / Level Values

Width=0
Level=0
Win Min = 0; Max = 0

Kéo bén phai

Trén: Giam Cap
Xudng : Tang cap

Trai m chiéu

Luu &nh dang PNG
Thiét I3p lai

1 99000002 Ovarian Screening, St Barts.| FPS21D8.0cm MI 0.8|2005
= Gynecology VD58B/ GenTI 0.0/1
\ [2D] G56  95dB

Kich c8 anh
640X 480

Do sau anh
8 bit

Window / Level Values

258|
0 P 258
e
Width=256
Level=128

Win Min = 0; Max = 256

Kéo bén phai
6l ci¥a s6 / vitri

Trén : Giam Cap




KET LUAN
Trong dd an nay em da thuc hién tim hiéu duge mot s6 van dé nhu sau :
Nam bat dugc khai niém anh y té.
Nim bat duogc ciu tric anh DICOM
Phat trién duoc 1 Open Project hién thi anh DICOM
Vi thoi gian ¢6 han, kinh nghiém thyc té chua nhiéu nén em chua thé hoan
thién va tim hiéu triét dé nhirng yéu cau cua dé tai , em s& c¢b géng b sung hoc hoi

dé lam tot hon , em xin cam on



Tai liéu tham khio

http://afni.nimh.nih.gov/afni/

http://www.codeproject.com/articles/36014/dicom-image-viewer



http://afni.nimh.nih.gov/afni/
http://www.codeproject.com/articles/36014/dicom-image-viewer







