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Priklad zobrazeni

5140
Image:1/1 SKULL"general PA
19260226 M

Acc:
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Obrazek: DICOM Ukéazka zobrazeni

M. Bursa DICOM
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Priklad zobrazeni

# Dicom-Data-Set
# _Used—FransferSyntax: UnknownTransferSyntax —
({0008, D016)) U3, =SecondaryCapturelnageStorage # 26, I SOPClassUID )
(nnzs/ﬁcrm)\us Af-z—r-sﬁmglesperpmel
{0028/ 0004} /ﬁﬁ{[YBR FULL_422)) # 12,( 1 PhotometricInt rpretation
[D0ZE, 0006) US T#-Z, ]_P}ﬁ‘narcunflgwéatlun
10035, 0010)/ U5 56 # Z1 Rows

{0028, ootk v avd # z, w1 Columns

TagMName

(0628, 0100) Us 8/# 2,71 Bitahllocated
TAGIZ8,01p1) US & # 2, 1 E\;ssr.nred
(0028,0177: US /7 # 2, 1 HighBit N\

(D02Z8,010., US'0 # 2, 1 PixelRepresentation’,
(00z8,2110) Valuelo1] # 2, 1ValuelengtheCompresValue Multiplicity (VM)
(0028,2114) C3 [IS0_10918_1] # 12, 1 LossyImageCompressionMethod
(7£e0,0010) OB (PixelSequence #=2) # ufl, 1 PixelData
(fffe,=000) pi (no walue availsble) # 0, 1 Trewm
(fffe,=000) pi
LEV A3V £ db) 004 431 000 03 0BV 0BV 07V 06V 05V 03 0707 07 091 091 03 0= 0. .. # 9624, 1
Item

{(fffe,e0dd) na (SequencebelimitationItem) # O, O SequencebelimitationItem

Obrazek: DICOM Ukazka textového prepisu
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DICOM Hexdump

(0x0002,0x0000) UL File Meta Information Group Length VR=<UL> VL=<0x0004> [0x000000a6
(0x0002,0x0001) OB File Meta Information Version VR=<O0OB> VL=<0x0002> [0x00,0x01]
(0x0002,0x0002) UI Media Storage SOP Class UID VR=<UI> VL=<0x00la> <1.2.840.10008.5.1.4.
(0x0002,0x0003) UI Media Storage SOP Instance UID VR=<UI> VL=<0x0026> <1.3.46.67058
(0x0002,0x0010) UI Transfer Syntax UID VR=<UI> VL=<0x0014> <1.2.840.10008.1.2.1>
(0x0002,0x0012) UI Implementation Class UID VR=<UI> VL=<0x0010> <1.3.46.670589.17>
(0x0002,0x0013) SH Implementation Version Name VR=<SH> VL=<0x000c> <ARC_CONVERT >
(0x0008,0x0005) CS Specific Character Set VR=<CS> VL=<0x000a> <ISO_IR 100>
(0x0008,0x0008) CS Image Type VR=<CS> VL=<0x001c> <ORIGINAL\PRIMARY\OTHER\R\IR >
(0x0010,0x0010) PN Patient’s Name VR=<PN> VL=<0x0014> <MR/BRAIN/GRASE/1024 >
(0x0010,0x0020) LO Patient ID VR=<LO> VL=<0x0002> <7 >

(0x0010,0x0030) DA Patient’s Birth Date VR=<DA> VL=<0x0008> <19010101>

(0x7fe0,0x0010) OX Pixel Data VR=<OW> VL=<0x80000> [1 # skipping




Jak to vypada?
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Dicom je

» Format souboru (v€. informaci pacienta, acquisition data,
kontext studie — pro spojeni s prislusnym oSetfenim)

» Sitovy protokol (vyména informaci, zejm. obrazka).

» Zejména vSak definice rozhrani — dilezité pro integraci
vyrobci zafizeni. Zafizeni mohou poskytovat i pofizovat
(zobrazit) data z jinych zafizeni.

» Pomoci specifikace 10D (Information Object Definition) si
aplikace mhou vyménovat virtualni objekty bez nutnosti
znalosti aplikace na druhé strané (a znalosti taméjsi interni
reprezentace).



Jak to vypada?
Co je DICOM?

Dicom je

» Format souboru (v€. informaci pacienta, acquisition data,
kontext studie — pro spojeni s prislusnym oSetfenim)

» Sitovy protokol (vyména informaci, zejm. obrazka).

» Zejména vSak definice rozhrani — dilezité pro integraci
vyrobci zafizeni. Zafizeni mohou poskytovat i pofizovat
(zobrazit) data z jinych zafizeni.

» Pomoci specifikace 10D (Information Object Definition) si
aplikace mhou vyménovat virtualni objekty bez nutnosti
znalosti aplikace na druhé strané (a znalosti taméjsi interni
reprezentace).

» Pred DICOMem byla takovato interoperabilita utopii.
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Z ¢eho vychazi?

Historicky,

» Obrazky byvaly zalohovany na magnetické pasky (9 stop),
proprietarni formaty (vendor specific).

» Import do jiného softwaru znamenal implementaci
specifického proprietarniho formatu.

» Toto se Casto opakovalo, protoze vystupni format byl také
proprietarni.

» Radiologie. Dochazelo ke ztraté filmu, dochazel ulozny
prostor, stfibro zdrazilo...
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Distribuovany proces

Distributed Process
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Obrazek: Distributed process

» Distribuované procesy poskytuji sluZby (services) dalSim
systémum.

» Napf. modalities, archive, workstations poskytuji services:
napr. pofizeni (akvizice) obrazu, a zobrazeni.
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Distribuovany proces

Overall Communication @2\

____________ -

\ |

Interpretation Interpretation

Representation Representation

Transmission \\-

Obrazek: Decoupling

» Strikini oddéleni aplikacnich a komunikacnich procesu.



Jak to vypada?
Co je DICOM?

Distribuovany proces

Role:

Client

Service
User

|

Service
Provider

1

Distributed Processing

Role:
Relation Server
- Operations
- Information
Representation
Service
User
!
Transfer Format Service
- Provider

Physical Exchange

T

- Network
- Media

Application Domain

Exchange Domain

Obrazek: Model distribuovaného procesu

M. Bursa DICOM
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Distribuovany proces

Distributed Processing

Application Domain

Exchange Domain

Obrazek: Model distribuovaného procesu

Application domain:
» Nutné definovat role: Klient/server
» Nutné definovat ramec informaci, kt. jsou vyménovany.
Dulezita je sémantika, nikoliv syntaxe. Dulezity je kontext.
» Nutné definovat operace. Napf. ukladani, vraceni
vysledku, apod.
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Distribuovany proces

Distributed Processing

Application Domain

Exchange Domain

Obrazek: Model distribuovaného procesu

Exchange domain (skryta pro uZivatele):

» Service user, Service provider: Mohou mit riznou (vnitini)
implementaci. Musi vS§ak pouzivat stejné komunikacni
protokoly a rozhrani (request format).

» Nutné definovat datovou reprezentaci (ABI).

» Fyzickd vyména, napf. sit, pamétové médium.
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Dicom concepts

Distributed Processing
c
Role: Role: s
Service Class §

p—-
Service Class Definition: T 8
- Service w
Class ~ Object } SOP Pair Class %
User t Provider G

(scu) Representation (SCP)
Service Service
User User

£
[:]
i 1 ;
y - 8
Service Transfer Syntax Service o

- .
Provider Provider E
]
i

Physical Exchange
- Network
- Media

Obrazek: DICOM Service classes

M. Bursa DICOM



Obecné
DICOM Standard Obijekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

Standard

» DICOM NEMA' PS3

» ISO 12052:2006 "Health informatics — Digital imaging and
communication in medicine (DICOM) including workflow
and data management”

» Celkem cca 5600 stran PDF

1 o . . . .
The Association of Electrical Equipment and Medical Imaging Manufacturers
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Casti standardu

>
>
>
>
>
>
>
>

DICOM Part 1: Introduction and Overview (34 str.)
DICOM Part 2: Conformance (322)

DICOM Part 3: Information Object Definitions (1424)
DICOM Part 4: Service Class Specifications (414)
DICOM Part 5: Data Structures and Encoding (138)
DICOM Part 6: Data Dictionary (232)

DICOM Part 7: Message Exchange (128)

DICOM Part 8: Network Communication Support for
Message Exchange (72)

» DICOM Part 10: Media Storage and File Format for Media
Interchange (48)

> ...
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Information Object Definition, IOD

Casti standardu

» DICOM Part 11: Media Storage Application Profiles (96
str.)

» DICOM Part 12: Media Formats and Physical Media for
Media Interchange (92)

» DICOM Part 14: Grayscale Standard Display Function (66)

DICOM Part 15: Security and System Management

Profiles (142)

DICOM Part 16: Content Mapping Resource (1228)

DICOM Part 17: Explanatory Information (764)

DICOM Part 18: Web Services (158)

DICOM Part 19: Application Hosting (96)

DICOM Part 20: Imaging Reports using HL7 Clinical

Document Architecture (152)

v

vV VvyVvYyVvyy
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DICOM Standards

Overview
Part 1
Data Dictiona
‘ v Part 6 ‘
Service Classes including SOP Classes
Part 4
Information Network Media
Object ]
§ ! Services Services 5
g Definitions &
8 Part 3 s
15 k|
8 2
Data Set s
Encoeding <
Part 5 Part 7 Part 10
Network Physical
Protocols Media
Part 2 Part8, 9 Part 12 || Part 11

Obrazek: Vzaj. vztahy ¢asti standardu



Obecné
DICOM Standard

Objekty, Elementy, Tagy
Datovy model

Information Object Definition, IOD

DICOM Standards: APP Conformance

Application Profile

Ap-1
Conformance

cam-

T A
com Rehp-i,—g $ame zm | Conformance
Statement A . " . Slatement B
Appli¢atjon'Profile
System A ‘.‘ System B
Y
Application l \‘ Application
\
Informatian I\‘ Information
Definition >’ Definition
Media Farmat ‘ Media Format

Y S

Obrazek: Application Profile Conformance
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# Dicom-Data-3et
#_Used—FransferSyntax: UnknownTransferSyntax _—
({0008, 0016)) U1, =SecondaryCaptureImageStorage # 26, L SOPClassUID
mn?ﬁ/ﬁcrm)\ U5 )3 #2, I SauplesPerPinel
{0028/ 0004} /ﬁs\[YBR FULL_422)) # 12,01 FhotometricIn Erpratstlﬂn
cuuza 0006} /U T2, J_Emharwnflgwgatmn
mnz‘s o010/ s 95’1} 271 Rows
tDD’ZE Dnn,i us 37 4 z, vl Columns
(0fiz8,0100) US 8/# 2z,—1 Bitsillocated
TAGIZS, 01[1) US 5*’ #2, 1 E\;ssznred
(0028,0177, Hsﬁ # 2, 1 HilghBit AN
(D02Z8,010., US'0 # 2, 1 PixelRepresentation’,
(00z8,2110) Valuelo1] # 2, 1ValuelengtheCompresValue Multiplicity (VM)
(0028,2114) C3 [IS0_10918_1] # 12, 1 LossyImageCompressionMethod
(7£e0,0010) OB (PixelSequence #=2) # ufl, 1 PixelData
(fffe,=000) pi (no walue availsble) # 0, 1 Trewm
(fffe,=000) pi
LEV A3V £ db) 004 431 000 03 0BV 0BV 07V 06V 05V 03 0707 07 091 091 03 0= 0. .. # 9624, 1
Item

TagMName

{(fffe,e0dd) na (SequencebelimitationItem) # O, O SequencebelimitationItem

Obréazek: Popis elementd DICOM



Obecné
DICOM Standard Objekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

Objekty DICOM

» DICOM Element
» DICOM Attribute
» Podobné objektiim OOP

Data Lﬁ order of transmission —

|DazEImADstzE.|m M . - -

Data Element

VR Value

Tag ; Length

Value Field

optional field - dependent on
negotiated Transfer Syntax

Obrazek: DICOM Element
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DICOM Standard Objekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

Objekty DICOM: Tag

Obrazek: DICOM Element

» Jednoznacné definovany, viz kap. 6 standardu.
» Jasné definované vlastnosti

» {Group_Tag, Element_Tag},
i.e.: (7FE0,0010): Pixel data, nebo (0028,*): Image group



Obecné
DICOM Standard Objekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

DICOM Hexdump: Image group

(0x0028,0x0002) US Samples per Pixel VR=<US> VL=<0x0002> [0x0001]
(0x0028,0x0004) CS Photometric Interpretation VR=<CS> VL=<0x000c> <MONOCHROME2 >
(0x0028,0x0010) US Rows VR=<US> VL=<0x0002> [0x0200]

(0x0028,0x0011) US Columns VR=<US> VL=<0x0002> [0x0200]

(0x0028,0x0030) DS Pixel Spacing VR=<DS> VL=<0x0012> <0.488281\0.488281 >
(0x0028,0x0100) US Bits Allocated VR=<US> VL=<0x0002> [0x0010]
(0x0028,0x0101) US Bits Stored VR=<US> VL=<0x0002> [0x000c]

(0x0028,0x0102) US High Bit VR=<US> VL=<0x0002> [0x000Db]

(0x0028,0x0103) US Pixel Representation VR=<US> VL=<0x0002> [0x0000]
(0x0028,0x1050) DS Window Center VR=<DS> VL=<0x0004> <1951>
(0x0028,0x1051) DS Window Width VR=<DS> VL=<0x0004> <237 >




Obecné
DICOM Standard Objekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

Objekty DICOM: Value Representation (VR)

Obrazek: DICOM Element

» Jednoznacné definovany, 2 znaky.
Viz tab. 6.2-1 standardu.

» Tag implicitne definuje VR.

Dle IHE je doporuceno VR explicitné uvadeét.

» CS: Coded String, US: Unsigned Short, OB: Other Byte,
DS: Decimal String, TM: Time, DA: Date, DT: DateTime
(YYYYMMDDHHMMSS.FFFFFF&ZZXX), . ..

Celkem cca 30.



Obecné
DICOM Standard Objekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

DICOM Hexdump: Image group

(0x0028,0x0002) US Samples per Pixel VR=<US> VL=<0x0002> [0x0001]
(0x0028,0x0004) CS Photometric Interpretation VR=<CS> VL=<0x000c> <MONOCHROME2 >
(0x0028,0x0010) US Rows VR=<US> VL=<0x0002> [0x0200]

(0x0028,0x0011) US Columns VR=<US> VL=<0x0002> [0x0200]

(0x0028,0x0030) DS Pixel Spacing VR=<DS> VL=<0x0012> <0.488281\0.488281 >
(0x0028,0x0100) US Bits Allocated VR=<US> VL=<0x0002> [0x0010]
(0x0028,0x0101) US Bits Stored VR=<US> VL=<0x0002> [0x000c]

(0x0028,0x0102) US High Bit VR=<US> VL=<0x0002> [0x000Db]

(0x0028,0x0103) US Pixel Representation VR=<US> VL=<0x0002> [0x0000]
(0x0028,0x1050) DS Window Center VR=<DS> VL=<0x0004> <1951>
(0x0028,0x1051) DS Window Width VR=<DS> VL=<0x0004> <237 >
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DICOM Standard Objekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

Objekty DICOM: Value Length (VL)

Obrazek: DICOM Element

» Vzdy sudy pocet.

Padding. 0x20 pro fetézce, 0x00 pro binarni typy.

» Tag implicitne definuje VR.

Dle IHE je doporuceno VR explicitné uvadeét.

» CS: Coded String, US: Unsigned Short, OB: Other Byte,
DS: Decimal String, TM: Time, DA: Date, DT: DateTime
(YYYYMMDDHHMMSS.FFFFFF&ZZXX), . ..

Celkem cca 30.
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Information Object Definition, IOD

Datovy model DICOM

Real World Examination Information Model

Modality 1
mJ Patient
Series of
| J Images i—. other Studies
/ LA JJJ

Study
. Study of
>' Patient »
é} Modality 2

‘ Series l Series | ‘ Series ‘
l Single Image
J

Y Y

Patient

Obréazek: Datovy model: IE (Informaéni entity)

» Relaéni model
» — Patient, Study, Series, Image
» — Visit, Equipment, Clinical Trial, Procedure, ...
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DICOM Standard Obijekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

Datovy model DICOM

o) [1

A Y
il

Yy

Obrazek: Datovy model: IE (Informacni entity)

» SOP (Service Object Pair) Ize vnimat jako dvojici: Objekt
(obrazek) a sluzbu (retrieve)



Obecné
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Information Object Definition, IOD

Datovy model DICOM

Y
Obrazek: Datovy model: IE (Informacni entity)

» Tridy statického datového modelu: SOP (Service Object
Pair) Classes (jsou definovany 10D: Information Object
Definition, viz kap. 3 standardu).

» 10OD: kolekce Modult. Modul je kolekci elementl z jedné
informacni entity. Viz kap. 3 standardu.

» VSechny objekty DICOM musi obsahovat SOP Common
module a moduly z hlavnich IE (Patient M., General Study
M., General Series M., Image/Instance).

Obrazek musi obsahovat Image Module:



Obecné
DICOM Standard Obijekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

Datovy model DICOM

Obrazek: Datovy model: IE (Informaéni entity)

» Datovy model je normalizovany. Objekty DICOM nikoliv
(jsou kompozitni). Interni reprezentace je zéleZitosti
dodavatele/tvarce systému. DilezZité je rozhrani.

(Viz N a C operace sitového protokolu)
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Datovy model
Information Object Definition, IOD

Normalized Single Attributes:
100 oo Inform
Entity | _IOLA _ } Grouped
IOM
[ lom |
Inform. | | Sel&ction oM
Composite A |
Intorm 10M
Entity [ oM
Inform.
Entity
Inform
Entity

Obrazek: Vztahy 10D a atributy
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DICOM Standard Obijekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

Image I0OD: Composite
image 10D £55 lnsnce o SOP Comman

Patient ;aher\ts Name Patient
alie

Palients' Birth Date

'atient Sex

Study ["Sway UD
Smd; v General Study
_w| Study Time'
— ~ " Swdy D
klnlﬂlmatlﬂn Entity )’ Referring Physician
e Accession Numbar

Series [Tsuies UD General Series
Series Number
Modality Type
Equipment [ Man.racturer General Equipment
quip T eiiion Nama uip

Image T AmquETon AT System Depended

Position Attributes

Image Number General Image

image Type

a.u; Agocaled, Bits Stored | | Image Pixel
igh B

- Rows, Columns 1N

Samples per Pixel T Module
Pianar Configuration

Pixel Representation
Pholometric Interpretation
Pixel Data

it VOI LUT
Window Center

Obrazek: Composite image 10D, example




Obecné
DICOM Standard Obijekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

Image I0OD: Composite

Key to Symbols:

Information
Entity

1

1

Relationship
witl
Cardinalities

l on io‘n L 01 i on 0

Madality
Look-up Table

VoI
Look-up Table | Ouerlay | ‘ Image |

Obrazek: Composite image 10D, Information-model

M. Bursa DICOM
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DICOM Standard Obijekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

Image I0OD: Composite

Modalities: Classification and Origin of Image Information

Q
Stugy insanco UID {
““‘“f"““”“' Equipment Diagnostic Imaging \
Patienr’s Name. % Control Information Device[{

—| Image
—| Processor

Paient D 7
Patlent Brinday
Patlent Sox J,

PationtInfo: Study Into sppication ot | | Acquisiion info | | Positoning ino | image Data

Poatoning Paten -

Fotnie e | [guy rarcoun Poattoning et

Patient Birthday | Acozssion Number Reiatonshp Posel Data

Pationt Sox P ey

Equipmentinfo

Frame of
‘Reference

Study Dale.
Stuy Time

image
sopP
Instance

Obrazek: Classification of Image Infermation

M. Bu DicoM
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DICOM Standard Obijekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

Service Encode/decode flow

Application Domain

| Information | | Information |
[ I [ I

| 1 Semantcs | |
[ I [ I
Encoding | | | |
Information
in == I - Information Object == T = Decoding
SOP Instance 1 Iniormation
irom
Process 1 Process2 SOP Instance
.J Vale I_.
Represantation

SOP SOP
L Instance Equal SOP Instances Instance

-

Implicit or
] ExmikitvR [
Eacdine Dacaing.
i = o
in from
Data Set Data Set

] =
—_— —
Desoding
Encoding
Data Se et
Data Set Byte Stream
EOET) L Encoded in
Byta Stream
Exchange Domain

Obrazek: Encoding/Decoding SOP Instances
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DICOM Standard Obijekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

DICOM Networking

Distributed Network Processes
c
Role: Role: s
Service Class §
—_—
Service Class Definition: Service S
- Service w
Class - Object ]’ el Class %
User t Provider &
Association

\r " semvice | 1 " Senice |
| User | Presentation Context | User | =
| | | | ‘s
— g E
- App\icJaUnn Entity Presentation iddré'gs' I . 8
Service Transfer Syntax Service H
Provider Provider 8
H
E
Network Exchange E
-TCP/IP 38

- others

Obrazek: Networking concept in DICOM
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DICOM Standard Obijekty, Elementy, Tagy
Datovy model
Information Object Definition, IOD

DICOM Networking: ISO/OSI

Information Exchange
Process g Process
o ~ Application
Application Entity 4 4 Program
- [ Interface
User Service Element iati DICOM Application Interface
Association ; i‘f Dicom
Standard %ewice Elements ( i ACSE ‘ DlMgE \l infarface
Application Title (logical)
\ / ep flogical) \_0th lcation Confext /
e Procentati i i: »
P ion Address (physical)
Presentation Layer Presentation Layer
Session Layer Session Layer
Transport Layer Transport Layer
Network Layer Network Layer
Datalink Layer Datalink Layer
Physical Layer Physical Layer

Obrazek: Networking concept in DICOM in OSI model



Obecné
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Information Object Definition, IOD

DICOM Networking: TCP

r-— """ "—°""— "~/ "/ " " - A | ! ro/ = A
| APPLICATION 1.1 APPLICATION 1.2 ‘ | APPLICATION 2.1 | | APPLICATION 3.1 |
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Obréazek: Networking concept in DICOM: TCP Connection
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DICOM Storage
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DICOM Storage

Obrazek: DICOM w. Storage Media Exchange

» DICOM File Format: SOP Class, SOP Instance, Transfer
Syntax (UIDs)

» DICOM Directory Format (DICOMDIR)
» Physical Medium
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DICOM Image Services

Obrazek: DICOM w. Storage Media Exchange

» Image Storage Service Classes (Storage, Query/Retrieve,
Study Contents Notification)

» Management Service Classes (Detached Patient
Management, Detached Study Management, Detached
Result Management, Basic Worklist Management)

» Media Storage Service Class

» Verification Service Class (i.e.: C-ECHO)
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DICOM Image: Processing and data types

Processing Steps:

Acquisition Intermediate Presentation
System A: Acqisition H oot Pracessing H '::::’“ ::::::'n H Dispay ‘
(modality) Pracessing s
Image Raw Image Proce /
Transfer Data Image Data

-

System B:
(work station)

Pracessing Enhance: Gray lewved Display
ments: Comeersian

Obrazek: Processing and Raw/Processed Data Types
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DICOM Image: Display pipeline

Perceptual correct observation of the
physical measurements
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M. Bursa DICOM
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DICOM Image: Decoding pixel data

Bits Allocated
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DICOM Image: Rescale and Conversion

Rescaling Conversion

max max

Normalised pixel
sample values
MNamalised pixal

sample values

slope

min

-
intercant
min max
B ——
—_—
N Stored pixel
Stored pixel
sample values sample values

Figure 2-11: Modality Dependent Rescale and Conversion
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DICOM Image: Rescale and Conversion

Window Center and Window Width Conversion with Rounded Edges
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Figure 2-12: Gray Level Conversion

M. Bursa DICOM
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DICOM Image: Rescale and Conversion

Window Center and Window Width Contrast and Brightness
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w
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Obrazek: Window Attributes vs. Contrast Brightness
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IOD: Secondary Capture Image

| IE Module Reference Usage
Patient Patient 71 M
Clinical Trial Subject 713 U
Study General Study c721 M
Patient Study Cc722 U
Ciinical Trial Study c723 [
Series General Series 731 M
| Ciinical Trial Series cr32 U
Equipment General Equipment 751 U
SC Equipment C.86.1 M
[ image General Image Cc761 M
Image Pixel C763 M
Device C7612 U
Specimen C7622 [
SC Image CB62 M
Overiay Plane co2 [
Modality LUT c U
VOI LUT cilz [
| soP Common C.12.1 M

Obrazek: 10D Modules (SC)

» Viz sekce A.8.1.3 standardu; M: Mandatory, U: User opt.
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IOD: Secondary Capture Image

IE Module Reference Usage
Patient Patient C711 M
Study General Study c.7.21 M
Series General Series C.7.3.1 M
Equipment SC Equipment C.8.6.1 M
| Image General Image C.7.6.1 M
Image Pixel C763 M
SC Image c862 M
| SOP Common c.12.1 M

Obréazek: 10D Mandatory Modules (SC)

» Viz sekce A.8.1.3 standardu
» M: Mandatory, U: User optional
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Information Object Definition, 10D

DICOM Standard

C.7.6.1: General Image (M)

€.7.6.1 General Image Module
Table C.7-9 specifies the Attrbutes that identify and describe an image within a particular series.
Table C.7-9. General Image Module Attributes

Attribute Tag |Type Attribute Description
Name
Instance |(0020,0013) [2 [ A number that dentifes this image.
Number
Note.
This Attribute was named Image Number in earlier versions of this Standard.
Patient (0020,0020) | 2C | Patient direction of the rows and columns of the image. Required if image does not require Image.
Orientation i L o
otherwise. See Saction C.7.6.1.1.1 for further explanation.
Note.
; ) or Image
260
length.
‘The date the image pixel data creation started.

Content Date [(0008,0023) | 2C
Required if image is part of a series in which the images are temporally related. May be present
thenise.

o

Note
This Attibute was formerly known as Image Date.

RS EmaIRS TR P a A P G

Contant Tima | 0008 0721 |90

Obrazek: General Image Module (part), kap. 3

» Typ: 1: Mandatory with value (non zero len)
2: Mandatory (can be zero len]

3: Optional; 1C, 2C: Mandatory for some condition
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Unique IDs, UIDs

» Kazda tfida SOP ma svuj UID (Unique ID), viz kap. 6
standardu

» Napi: SOP Instance UID (DICOM Object)

» DICOM zjistuje, ze jsou globalné jedinécné: Kazda
aplikace si zajisti své root UID, ktery pouzivé jako prefix
pro vytvareni svych UID.

(Administratofi pfidéli prostfednictvim sluzby Modality
Worklist DICOM service).

» Series Instance UID a SOP Instance UID generuje
zobrazovaci zafizeni

» DICOM archiv (PACS) vyuziva UID k indexaci databaze
(pro dotazovani)



Secondary Capture Image

Prehled atributt
Metainformace v souboru

Patient Module Attributes: C.7-1 Selection

I Attribute Name | Tag [ Type | Attribute Description |

Patient’s Name (0010,0010) 2 Patient’s full name.

Patient ID (0010,0020) 2 Primary hospital identification number or code for the patient.

Patient’s Birth Date (0010,0030) 2 Birth date of the patient.

Patient’s Sex (0010,0040) 2 Sex of the named patient, enum (M, F, O)

Patient’s Birth Time (0010,0032) 3 Birth time of the Patient.

>Patient ID (0010,0020) 1 An identification number or code used to identify the patient.

>Type of Patient ID (0010,0022) 1 The type of identifier in this item (TEXT, RFID, BARCODE).

Patient Species De- (0010,2201) 1C The species of the patient. Required if the patient is an animal

scription and if Patient Species Code Sequence (0010,2202) is not pre-
sent. May be present otherwise.

De-identification Me- (0012,0063) 1C A description or label of the mechanism or method use to re-

thod move the patient’s identity. May be multi-valued if successive de-
identification steps have been performed.
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General Study Module Attributes: C.7-3 Selection

I Attribute Name | Tag [ Type | Attribute Description |
Study Instance UID (0020,000D) 1 Unique identifier for the Study.
Study Date (0008,0020) 2 Date the Study started.
Study Time (0008,0030) 2 Time the Study started.
Referring Physician’s (0008,0090) 2 Name of the patient’s referring physician
Name
Referring Physi- (0008,0096) 3 Identification of the patient’s referring physician. Only a single
cian Identification item is permitted in this sequence.
Sequence
Study ID (0020,0010) 2 User or equipment generated Study identifier.
Accession Number (0008,0050) 2 A RIS generated number that identifies the order for the Study.
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General Series Module Attributes: C.7-5a Selection

I Attribute Name | Tag [ Type | Attribute Description |
Modality (0008,0060) 1 Type of equipment that originally acquired the data used to create
the images in this Series.

1 Instance UID of Study to which the related Series belongs

1 Instance UID of Related Series
0020,0011) 2 A number that identifies this Series.
0020,0060) 2C Laterality of (paired) body part examined. Required if the
body part examined is a paired structure and Image Laterality
(0020,0062) or Frame Laterality (0020,9072) are not sent. (L, R)

>Study Instance UID (0020,000D)
>Series Instance UID (0020,000E)
(
(

Series Number
Laterality
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SC Equipment Module Attributes: C.8-24 Selection

I Attribute Name | Tag [ Type | Attribute Description |
Conversion Type (0008,0064) 1 Describes the kind of image conversion. DV: Digitized Video,
DI: Digital Interface, DF: Digitized Film, WSD: Workstation, SD:
Scanned Document, Sl: Scanned Image, DRW: Drawing, SYN:
Synthetic Image

Modality (0008,0060) 3 Source equipment for the image. This type definition shall
override the definition in the General Series Module.
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General Image Module Attributes: C.7-9 Selection

I Attribute Name | Tag [ Type | Attribute Description |
Instance Number (0020,0013) 2 A number that identifies this image.
Patient Orientation (0020,0020) 2C Patient direction of the rows and columns of the image. Required

ifimage does not require Image Orientation (Patient) (0020,0037)
and Image Position (Patient) (0020,0032). May be present
otherwise. See Section C.7.6.1.1.1 for further explanation.
Content Date (0008,0023) 2C The date the image pixel data creation started. Required if image
is part of a series in which the images are temporally related. May
be present otherwise.

Content Time (0008,0033) 2C The time the image pixel data creation started.Required if image
is part of a series in which the images are temporally related. May
be present otherwise.
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Image Pixel Macro Attributes: Selection

I Attribute Name | Tag [ Type | Attribute Description |

Samples per Pixel (0028,0002) 1 Number of samples (planes) in this image. See Section
C.7.6.3.1.1 for further explanation.

Photometric Interpre- (0028,0004) 1 Specifies the intended interpretation of the pixel data. See

tation Section C.7.6.3.1.2 for further explanation.

Rows (0028,0010) 1 Number of rows in the image.

Columns (0028,0011) 1 Number of columns in the image

Bits Allocated (0028,0100) 1 Number of bits allocated for each pixel sample. Each sample shall
have the same number of bits allocated. See PS3.5 for further
explanation.

Bits Stored (0028,0101) 1 Number of bits stored for each pixel sample. Each sample shall
have the same number of bits stored. See PS3.5 for further ex-
planation.

High Bit (0028,0102) 1 Most significant bit for pixel sample data. Each sample shall have
the same high bit. See PS3.5 for further explanation.

Pixel Representation (0028,0103) 1 Data representation of the pixel samples. Each sample shall have
the same pixel representation. (0000H: unsigned integer, 0001H:
2’s complement)

Pixel Data (7FE0,0010) 1C A data stream of the pixel samples that comprise the Image. See
Section C.7.6.3.1.4 for further explanation. Required if Pixel Data
Provider URL (0028,7FEO) is not present.

Planar Configuration (0028,0006) 1C Indicates whether the pixel data are sent color-by-plane or color-
by-pixel. Required if Samples per Pixel (0028,0002) has a value
greater than 1. See Section C.7.6.3.1.3 for further explanation.
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SOP Common Module Attributes: C.12-1 Selection

I Attribute Name | Tag [ Type | Attribute Description |
SOP Class UID (0008,0016) 1 Uniquely identifies the SOP Class. See Section C.12.1.1.1 for
further explanation. See also PS3.4.
SOP Instance UID (0008,0018) 1 Uniquely identifies the SOP Instance. See Section C.12.1.1.1 for

further explanation. See also PS3.4.

Specific ~ Character (0008,0005) 1C Character Set that expands or replaces the Basic Graphic
Set Set. Required if an expanded or replacement character set is
used.See Section C.12.1.1.2 for Defined Terms.
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Multi-frame Module Attributes: C.7-14 Selection

I Attribute Name | Tag [ Type | Attribute Description |

Number of Frames (0028,0008) 1 Number of frames in a Multi-frame Image. See Section
C.7.6.6.1.1 for further explanation.

Frame Increment (0028,0009) 1 Contains the Data Element Tag of the attribute that is used

Pointer as the frame increment in Multi-frame pixel data. See Section
C.7.6.6.1.2 for further explanation.

Stereo Pairs Present (0022,0028) 3 The multi-frame pixel data consists of left and right stereoscopic
pairs. See Section C.7.6.6.1.3for further explanation. (YES, NO)
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DICOM File Meta Information: Tab 7.1-1 Selection

» Skupina 0002 je vzdy Little Endian Explicit (pouze pro
soubory).

» Transfer Syntax UID (0002,0010) je pouzito pro vSechny
dal$i elementy (mimo skupinu 0002)
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DICOM File Meta Information: Tab 7.1-1 Selection

I Attribute Name | Tag [ Type | Attribute Description |

File Preamble — 1 A fixed 128 byte field available for Application Profile or imple-
mentation specified use. If not used by an Application Profile or
a specific implementation all bytes shall be set to 00H. File-set
Readers or Updaters shall not rely on the content of this Pream-
ble to determine that this File is or is not a DICOM File.

DICOM Prefix — 1 Four bytes containing the character string "DICM". This Prefix is
intended to be used to recognize that this File is or not a DICOM
File.

File Meta Information (0002,0000) 1 Number of bytes following this File Meta Element (end of the Va-

Group Length lue field) up to and including the last File Meta Element of the
Group 2 File Meta Information

File Meta Information (0002,0001) 1 This is a two byte field where each bit identifies a version of this

Version File Meta Information header. In version 1 the first byte value is
00H and the second value byte value is 01H.

Media Storage SOP (0002,0002) 1 Uniquely identifies the SOP Class associated with the Data Set.

Class UID SOP Class UIDs allowed for media storage are specified in PS3.4
- Media Storage Application Profiles.

Media Storage SOP (0002,0003) 1 Uniquely identifies the SOP Instance associated with the Data

Instance UID Set placed in the file and following the File Meta Information.

Transfer Syntax UID (0002,0010) 1 Uniquely identifies the Transfer Syntax used to encode the
following Data Set. This Transfer Syntax does not apply to the
File Meta Information.
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DICOM File Meta Information: Tab 7.1-1 Selection

I Attribute Name | Tag [ Type | Attribute Description |

File Preamble — 1 A fixed 128 byte field available for Application Profile or imple-
mentation specified use. If not used by an Application Profile or
a specific implementation all bytes shall be set to 00H. File-set
Readers or Updaters shall not rely on the content of this Pream-
ble to determine that this File is or is not a DICOM File.

DICOM Prefix — 1 Four bytes containing the character string "DICM". This Prefix is
intended to be used to recognize that this File is or not a DICOM
File.

File Meta Information (0002,0000) 1 Number of bytes following this File Meta Element (end of the Va-

Group Length lue field) up to and including the last File Meta Element of the
Group 2 File Meta Information

File Meta Information (0002,0001) 1 This is a two byte field where each bit identifies a version of this

Version File Meta Information header. In version 1 the first byte value is
00H and the second value byte value is 01H.

Media Storage SOP (0002,0002) 1 Uniquely identifies the SOP Class associated with the Data Set.

Class UID SOP Class UIDs allowed for media storage are specified in PS3.4
- Media Storage Application Profiles.

Media Storage SOP (0002,0003) 1 Uniquely identifies the SOP Instance associated with the Data

Instance UID Set placed in the file and following the File Meta Information.

Transfer Syntax UID (0002,0010) 1 Uniquely identifies the Transfer Syntax used to encode the
following Data Set. This Transfer Syntax does not apply to the
File Meta Information.
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Transfer Syntax UID

Native:

[[_Transfer Syntax UID | Description |
1.2.840.10008.1.2 Implicit VR, Little Endian
1.2.840.10008.1.2.1 Explicit VR, Little Endian
1.2.840.10008.1.2.2 Explicit VR, Big Endian

Encapsulated RLE:
[[ Transfer Syntax UID | Description I
[[ 1.2.840.10008.1.25 | Run Length Encoding, Lossless |
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Secondary Capture Image Metainformace v so

Transfer Syntax UID: Native

Encapsulated JPEG:

uboru

[[__Transfer Syntax UID

[

Description

I

1.2.840.10008.1.2.4.50

Baseline (1)

1.2.840.10008.1.2.4.51

Extended (2, 4)

1.2.840.10008.1.2.4.52

Extended (3, 5)

1.2.840.10008.1.2.4.53

Spectral selection, non-hierar. (6, 8)

1.2.840.10008.1.2.4.54

Spectral selection, non-hierar. (7, 9)

1.2.840.10008.1.2.4.55

Full progression, non-hierar. (10, 12)

1.2.840.10008.1.2.4.56

Full progression, non-hierar. (11, 13)

1.2.840.10008.1.2.4.57

Lossless, non-hierar. (14)

1.2.840.10008.1.2.4.58

Lossless, non-hierar. (15

1.2.840.10008.1.2.4.59

1.2.840.10008.1.2.4.60

)
Extended, hierar. (16, 18)
Extended, hierar. (17, 19)

1.2.840.10008.1.2.4.61

Spectral selection, hierar. (20, 22)

1.2.840.10008.1.2.4.62

Spectral selection, hierar. (21, 23)

1.2.840.10008.1.2.4.63

Full progression, hierar. (24, 26)

1.2.840.10008.1.2.4.64

Full progression, hierar. (25, 27)

1.2.840.10008.1.2.4.65

Lossless, hierar. (28)

1.2.840.10008.1.2.4.66

Lossless, hierar. (29)

1.2.840.10008.1.2.4.70

Lossless, hierar., first-order pred. 14, Select. Val. 1)
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DICOM prakticky

Pojd'me se na to podivat...
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DICOM prakticky

Vice na cviceni
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Zaver Otazky ke zkousce

Nejen toto byste méli znét...

>
>
>
>

Co je DICOM, PACS?

Co je SOP, SOP Class, SOP Class UID? Priklad.

Co je SCU/SCP? Ke které casti std. se vztahuje?

Co je IE/Modul/IOD (Composite)/Atribut? Viz obr.

Composite image 10D, example.

» Co je syntaxe a sémantika? Co rozhrani (interface)? Co je
API/ABI?

» Které standardizacni organizace stoji za standardem
DICOM?

» Co je conformance?

» Atribut Pixel data (7FEO, 0010). V jakém formatu je Ize
ocekavat?

> ...
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L X Otazky ke zkousce
Zaver

Nejen toto byste méli znét...

>
>
>
>

Co je DICOM Element? Jakeé znate? Co je VR?
Explicit vs. Implicit a BE vs LE.

Datovy model DICOM, IE: Real world vs. Inf. model (viz

obr. Datovy model: IE (Informacni entity)).

» Co je Window Width/Window Center? Proc jsou potfeba?
Kdo/co je urCuje?

» Co jsou Modalities?

» Rozdil mezi Bits Allocated a Bits Stored?

» DICOM File Meta Information. Kde je? Kde neni? Jaké ma
Cislo? Co je Transfer Syntax UID?

» Coje SC?
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