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o Information object definition (IOD): Normalized or Composite

o Bit depth: 8, 10, 12, 16, or 24-bit

o Grayscale or Color

o Compressed or Uncompressed

o Lossless or Lossy

o JPEG, JPEG 2000, or Run Length

o Photometric Interpretation: Monochrome- 1, - 2, Palletized, RGB,
ARGB, CMYK, YBR Full 422, YBR Full, YBR_RCT, or YBR_ICT.
Single or Multi-frame images
Little-Endian or Big-Endian
Implicit or Explicit VR (Value Representation)
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Integrated PACS and EMR in Seoul National

University Bundang Hospital

0lds, 44, 0148, 254, &g, 0183, 49, 2o, 2F0t, =0,
Z &l
TEASUHS YA

S

At the institute of Seoul National University Hospital, a unique opportunity for a
completely digital environment arose when the aging and congested downtown
hospital (1600-bed) was reinforced by a new ultramodern high-tech medical

center (800-bed) located in the suburban area.

By R P

As a part of this enterprise, we successfully implemented a complete web-
based EMR (electronic medical recording system), with unprecedented
developing resources, including dedicated 30 board-certified physicians, who
designed the contents, a subsidiary IT company (EZCareTech, Korea), gigabit
network, and brand new diagnostic modalities. PACS (Impax, AGFA) was
integrated into this system, covering most imaging studies, including
radiological examinations, while other images such as medical photographs are
incorporated into the EMR, which is accessed by the relevant medical personnel

only.

23

Referring physicians can call up multiple radiological examinations
simultaneously from the EMR. Electronic consultations are routinely sent to
experts of relevant subspecialty, and the reply can be forwarded to another
expert right away. Such a system enables patient care by continuous virtual
conferences. Conversely, 100% of clinical data in the EMR can be drawn into
the PACS system to be viewed at real time, which greatly improves the quality
of examinations and interpretations via access to and understanding of the

clinical context.

212 -




4

The integration of PACS and EMR enables the radiologists to overcome the
limited conventional role as a referee, by giving them not only real-time
feedback to their interpretations and interventional procedures and but also
opportunities to directly order next clinical and radiological processes, enabling
them to take an active role during the process of patient care. Our future plan is
to implement a telemedicine enterprise, which would cover not only the entire
Bundang area, where a widespread VDSL network already exists, but also to

cover the downtown mother hospital located 150 km away.

-13-
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RawDataPACS: An Efficient Solution to Handle

Immense Data Generated by the Newest Imaging

Techniques
0185, Z2=A, 2N, 2483, 0|&E, 01&5, 24d, zaY, xEHOF, HE=0,
2 AFEN
SUMSHESNERA

S
The increasing use of the most novel imaging techniques, such as multi-
detector CT, 3D- and 4D- displays, functional MR, and contrast—-enhanced

ultrasonography, has led to difficulties in data storage and handling.

o2y
In our institution, we implemented an accessory PACS (collectively named
RawDataPACS), which is exclusively used to handle initial image datasets
acquired with the newest imaging techniques, e.g., multi-detector CT data for
3D-display.

23

The initial image datasets are stored in RawDataPACS and automatically routed
to the relevant radiologist’s postprocessing/analysis workstation of each
corresponding section. Only selected slices and postprocessed images are sent
to the main PACS. Because initial image datasets are rarely retrieved, and only
a few, if any, medical personnel access this data, a low—cost, small-capacity
RawDataPACS can work effectively.

48

The RawDataPACS frees the main PACS from the burden of congesting data
generated by the newest imaging techniques, and thus, unnecessary expansion
of the entire PACS is avoided. The cost—saving effect will also help in

expanding application of the newest imaging techniques in daily practice.
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o] QlF#A oA gAte] F=&s 93 HAAA AZ(Digital Templating) 7|5 ] U
o A AAHeR AMEEI 9= PACS 842 258 831 gux W87}
7bsgk Fxoltt. o]y g Ao A= FAtuirt A jtek J1FAE] AHS 915t
71 EE flol o8 Fa vlaustr] 98] AbEstd ofAlHo]E FE(Acetate
e
B

Overlay Film)< Q¥R AEAMNUE A7|E v|ust=d ¢ o] A&
k. olE A3ty 213l A

Implant)& A=A 2HE Alg o} PACS 7|¥ke] a3 A= Al2H

e 2

A3dd oXFes oe FAE ez e A Afe d3Hds d987]
2)3te], olAHlo]E HE(Acetate Overlay Film)S o] &3t QlgHAAJNE 7]
£ v wst= W I Orthopedic PACS Al =HO A AME-Sh= AR Qd-FH HAY
E(Digital Implant)S o83t AAA AFS st WHS BAA s
AeddE AEstr] 9g olelgt 7 7HA] WHHo] o= JLo FIAGE HoleA
Hlu, HSs 9kl Maste] Wgsiglon, HAES 9% CR 944 g5 A A9
sk x]4=2] ® A (Calibration)S 9138t RulerE %13l g 53l=5F 33t} ol A
2 15 HH = (Digital Implant)S A A AEAS A8 Agteltt
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dnbd oz FAE GAe A7V Hdnith GAEE AX e d5 B9 wHEEd
stzte] 74 Aol weEl tha Zolzf yAEH, 4] 1A whye]l Ayl
o AP = AFF7F Wol opAElo]E &E(Acetate Overlay Film)S ©] &3+
WAl Bt dFRds Agetr] s a4k wol yiAlE] k. vl b
#z AZ(Digital Templating) 2] o] &3h= W2 4 Ago Hw

=
S A=
Aag ¢ U=

WAoletn ¥ 4 gk

el 28 134 a9 2+ 747 & % Ay F 9 HAAFH AS(digital
templating)S simulationd] ¥ Z 32 velbdc})

a4

ol o] E HE(Acetate Overlay Film)<S o]&3sl= Wale AxAHA
Templating)& 3h= 2ol Hla| =7t wWol HAHAS gRlsision oz 3
T2 AMEsHA] @ PACS 3HAolA = Ak Algbd Ao =2 oA o5 diAlst
7] 918 AoiA Sl PACS AAS HAigsh B A= oln A=A A5 (Digital
Templating) A]~8lo] BASE 11 9o ] t}o}7} Department PACSe] 3 Hof
% Orthopedic PACS7} 53}50] 35 o &dd Ao= ®eln.
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A4l A 6/10 15:40—15:50

Dental Hospital PACS Solution
Case Study - Seoul National University

Dental Hospital

ol

t=J
e
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ro
e
0z -
=
=
£

® Ot=2H32, M2 X

J

Seoul National University’s Dental hospital is one of the leading hospitals, part of

the Seoul National University Hospital. Marotech started installation of PACS

solution in SNUDH in the last quarter of year 2002 and finished the implementation

in the early first quarter of year 2003. As on today, SNUDH is one of the first

institution being benefited by the PACS solution specialized for Dental Hospitals.

Marotech became one of the first companies in South Korea to provide PACS

solution designed and targeted for Dental Hospitals.

A 4 25 &0

SFEdo T4

Client Stations Intel P4 1.6GHz, LCD Console (155)

Diagnosis Stations Intel P4 1.6GHz, LCD Console (155)

Mobile Stations Intel P3 Notebooks(20)

Network 100mbps stations connectivity, Gigabit
Backbone

AT ESo] T4

Clients OS Windows XP (Home)
Server OS Windows 2000 Server
DB Server MS SQL Server 2000
Marotech Solution Marosis™

s v — AA 20~259 Fr=o] #F A 9D -

« T4l %9 ¥ (Intra Oral) —
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This modality is implemented as 10.

Supports Image Creation and Viewing for Intra Oral in 8 bit and 12

bit format.

Image Viewer for Intra Oral supports two modes

e Full Mouth View — Supports the Viewing of Intra Oral images
in layout similar to mouth. Arranges all dental images of the
study to simulate the full mouth view.

e Single Image View

Order Worklist.

DICOM Send over the network to other stations/institutions.

Slide film from DICOM data as JPEG, BMP with excellent quality.

1009%o Digital Camera integration.

A% (Extra Oral) —

This modality is implemented as CR.

Supports various user levels viz. RT, RS, CS, TP, NS, CR, RR.

Support & restriction for user level study actions such as viewing,

reporting, dictations, verify, merge, delete etc.

Integration with RIS Order via HL7 standard borker.

Provides CEPH interface with 3™ party bundled software.

One click export of studies and images to CEPH package.

B ¥ (Insurance) - support
3D 9% — SSD, MIP, VRT, VE.
HE Alo]ze A Alo]z 7] AY(Real Film Display) — Displays the

images as if on real film. This effect is simulated with the help of vertical

and horizontal rulers and Implant Transparency.

AT 2

via-

IS — Supports the use of dental studies to be used for education

=  Email — Export option for studies with selected images and report to

HTML files and sending to email recipients using SMTP relays. Includes

support for user defined address book.

= Top Case study option available. Exports the top case list in formatted

text and excel file with filtering conditions

= Support conferencing.

gx g s}¥ 2 (Digital Camera)

= 100% Digital Camera Integration.

= Acquisition methods are IEEE 1394 and Cable & Switch.

-22 -



Implemented as modality DC.

Acquiring DC images fully compatible with DICOM standards.

¥+ XY (STANDARDS) — support

HL7 — Health Level 7.

IHE — Integrating the Healthcare Enterprise.

DICOM — Digital Imaging and Communication in Medicine.

HIPAA - Health Insurance Portability and Accountability Act.

KFDA — Korea Food & Drug Association.

TUV CERT - Certification of management systems, personnel
qualifications and products in line with international standards and
European directives

Symphonia — HL7 Universal Messaging.

FDA — US Food and Drug Administration Center for Food Safety and
Applied Nutrition
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A4 A 7/10 15:50-16:00

X A= 98t PACS JIsS&EN 28 A+

IS8, 2|, 24, 35S, 2L, HHE

EOIIILIE HA=Z2X, HAIKHE W XIDHEHH R P2t ob 8 ALA Dt

5l 2 olHEo] vk W
g4 o= vt AT AAR w2 Aue #Be A #HYgE9]
20039% AFE 23 HAL PACSY =4S 9% =02 AR, dAE A
aegk a7l dES FHlEaL AT ole e A WAE PACSE IS A%
atal dEste] QA A Abgete 71EAR] JidE AREA<Q]l PACS Al &~ES
HojupA] A vk 2] 3} ACSel &= a3 WorkflowES Z-&afoF sl 73

AR X7 HYde] PACS 974 57 e duk ¥y 22 CT, CR x| 2] J%4
of tsled X3 WP /-3 Panorama ¢, 10(nterior Oral) <, Digital
Camera Z#] &9 T SA4S I8 d55 Adstolop dth v 2= PACS
oJare] BE|RoAE X7 W By A wat 9rEE AT A el HE7bA o)
theksl A A AAS ALA| Aok sl L XY ARA|AETo] AEA o) u}
ef ARk gelel StA HZstE PACS dHlolEHe] o] Aol Aasklth. 7JEF AL
42 &7 Ao RE A e BAE TEIWS PACS 87 YA AEdto]

i

A8 4 9l 5o A AN
g G F 10 F9 A9 FFAYY F API QHIH o AE A Y3t
16bit Grayscale 9G4S A Y3st+= DICOM GatewayE o= st} o]8d 10 A

A= 14789 olu A7 & AEE o]F&u|, Zhzbe] ldwit 9 F-gle oig
Anatomic X E DICOM 3&|tel] SNOMED v.39] ¥+3=5 XS5 a5 0}01 7}
Zhel grde et Al wek PR & J=S &g, ot #wdt
Ko whel 14742 olnx 7} FMX (Full Mouth X-ray) layout @H| & %
} 23] Z2 e 7)5E FAsteloF

¢

J

Ny

>

Y= o

O:

a3

=24 -




G 23l AE A3} Wl A FMX layourd FASH: Hgel A 51
AW olulAe] AT glol 9 =5 Rold YE DICOMY E@ FRES @
43t e FMX layouto 2 %33 5 =S 3tk 449 DICOM ABE

WA oR Bl Ggel 23 layourd] SEFHE WS ol F thE AAY 4
o
o

= & = 4 & Aot T3 CRZ 5" Ao dojHH Fo] mm &
A= 574 ¥+= Imager Pixel Spacing AEE ARgH= 5 Fo] d¥k CR G474
ol o2 WA E

|V N Aieedd 7 2

Sl L L B

o
=2
>
Lo
(o
L
Mo
o2

22 & B o® & PACS Al~H
et dgo] 23 WA =44 S&HgE A HYUY PACS Al2=E ¢
()]
o)

AE dA] VesgHoer wEAA 5
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A4 A 8/10 16:00-16:10
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S F
ACS¢] A}Q—Ol HAY o] =3 AL} Q] F-ALEo] xﬂf&@]om. OMI
HoAqroAE 7)]E9 PACS Al2"3} 9bd =
TS ZkF3 Webs o] &35ty &38Ate] R

PACS(Web ER PACS)E 7§ 3}arx} st

A 2 uy
Web ER PACS:= QlAltishal 4k wpggle] 29 94 3 SwddelM wol &43t
= CT, MR, CR 94= AH-8-3}ad 7 4L ez v

t}. Web ER PACS¢] A}
22 64Mo]A HDD 1GB o]itolH AX EQoj=E2 = Web Browser Explore 5.00]4
o

Windows 2000,XPE A}-83}¢t}

Y A st=9lel= Compag AP550 2CPU, 512M ®IREE A&-3t
iﬂxﬂb Windows 2000 Server, Hjo]g H|o]~+= MS-SQL 7.0, X =131 7
+ Visual C++ 6.0, ASPE ©]&3}3t}.

2 21¢] Web ER PACSE 93] PACS &
ole] 75& Ol%é% Heg wotd A ZTRaRS Abgele] A we
P Y

[e)

a3

A 7)HES 318 lo] A}R gAe Hit 519 &4 oS 3 AA Fo A4S A}
4 Sl wmek el AR 7S 1ME R sy WA st SE 3T Web
ER PACSe <AFoA 7][EAH o=z 333t A&} ore g AREAF 3}

(Department )& T4 o2 3t 94& d=Ed o
atE HAE T2 aWS AMEste] AE sk WS HSH
Web ER PACS9] A}&x+ 3} 5= (Department Code)E o] &3}o] sw 3 oA
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24 A 9/10 16:10-16:20

PACS &&= 0l8st Il J|gete WsE Sz

As 5 B del dds 7Y & PACSe 1 9ol +2

% Aol wEAHel =How tha nE

F ol PACSShe] AEake] Qe

2 104e 17l AT dgele] L

W ool Arele] Aol H8E F Ak AGA A% A welsh Ae

%3|7} 7VEs e, PACS 34 & o Bl 7Inbske] alfi-g o= g A

Al 2~Hl( Web Based medical image library for education in PACS - ©]3}
‘Web-MILE)S 7iatarzt skl

o X
fz
zjl

ol i,
2

o o ME N o Nogg I
T
ol
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oH
do
N
N
N
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O
ol
.%
¢}
a
(@)
=,
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)
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ok

OFO
L)
ro

a2 Ay
-MILE?] 7Rt 374 © & 3+= Pentium IV ¥ personal computerE ©|-83}3 o1,
A A= Windows 2000 Professionale]™, X218 7|9t Visual Studio
6.0 ¥ ASP, LeadTools 1.2, tlo]¥ ¥#e]& dHoJEHlo]~= MS-SQL 7.05 °]&
W AW F=9ol2 Compaq AP550 2CPU, 512M HEZHE AF&3%5 o
9 A A= Windows 2000 Server, Hlo]E H|o]2~= MS-SQL 7.08 o]&3s}

0|
38

Z1¢]l Web ER PACSE 93] PACS &3
2 TS Agsle] A FIEE
NE =

8kl 7H LJJr Al ASE H~

Web-MILES Al-&x1E50] WOl W A4 ¢l
AN WA er pAEer R 74 Wee A7
File), &4 Z# % (Interesting Case), il XH‘il"%(Reference)i T o] St}
.]
o

User Interfacef-#2 7 SdE A, d4, =4, 3] ¥ Huxw AA,

= AgA A7
=
[}

& (Teaching
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234 A 10/1016:20 — 16:30
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o1yl 7]uke] Web PACS HOMS ¢
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AZ% PKI 7]
HFH O 7
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14:50  PACS CD Data S&t40i| 2t8F Guideline
ARI2, X855, ZMS, 2t ot Ilj‘é g, 43S
15:00  Integration the Structured Report System
OINE, e, T&, MY, JollE, e, 888, Ot OIS
15:10  2003E % IHE Connectathon &It 211
ZEs, DA, a0l L2, FE, o=, A
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Mg, 0I5, 0|ME, e, &8, 88
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16:00  Web PACS with Conference
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16:10  CD/DVD—Publisher Solution
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ZHredA B /10 14:50—15:00

— — ﬂ _— . .

PACS CD Data = &40l &8t Guideline &4
H018%, S AMS™, g, R, N8 UsE?°
OINICHSH I BK21 O T48H M, KICHEFALA Dp8H i Al2
SEAMA O DFBHI L AS oI L| E4

&3

A4 e WA PACS CD & AFstar AN AFEHA 22 DICOM,
DICOMDIR #d== <8, 2z W PACS A|=®l3e 584
ATt o= FxbA AFHA, EEld BHS opr]stH, PACS & #Este €Y
AE w3 757 A Aol o]d] PACS CD Data ¢ Z3H4
WA PACS CD © %3 DICOM, DICOMDIR 39| #4319
a2 FHES AYEtal, PACS DICOM CD A& A &35 ALES Aorsto],

A 49e Qs

o
e
Y
>
I
kl

g o o

a4 R

DICOM 8.0 %&& = Fol sl @i, g, A% dadel=ns) Wz
A48 REe TV ok mepd ® dedn Fa¥ Aus L gl
DICOM Tag =& Ald¥st= Aol & SRk

st WA ZE DICOM 3 o

Information Tag &< AW, tFo2 F4S E3sk= DICOM o]
7bAoF 3 HAFe JEAE Tag 55 AYsth. 717 DICOM &
EA3%k 10D (Information Object Definition)= %o A|=d|, 7|4+ PACS
CD data 24 7bg We] AMgE A= CR, CT, MR, US, SC, XA, RF, DX, MG
83 10 10D & A83teiar, Aelw [0D ¢ HQa3k [E (Information Entities)
% mandatory = AAH o] 9l&E module 5 -AE3t. ZH2Ee] module &
Z4zke] 10D 7} 8= Sl Tag 55 Aot UL, 74 HAge Hasgh
Tag E%HS AW37] 91819, type 1, type lc 2 AAH Tag 57 X931
gestaltt. & desiva AZEoIA = type 2 ¢ Tag #= AEdte] F7}
gtttk

DICOMDIR & A] type 1, type lc 9 AHAS z'+= Tag 52 A3,
F7}%2 DICOMDIR ©] A#AoF & 553 PACS CD 24 zt3ojof & 7|e5&
AlQtsto] A8k sl

N

=34 -




23}

A9} e o=z PACS CD data 24 DICOM 3.0 ¥+< A7 HAade
do% Tag W Aedte] 493 stqlal, PACS CD 7} ztFolol & 7|sE5%
Alerstadtt. o8 A A E PACS CD Data Guideline & PACS CD £ export =+
import sh= WY 2 PACS Aol wixzste] o|As #i, 4, HU4sH
HeAow A HE guideline & AT ol AN £AH= 25 PACS
CD Data Validation Toolkit 7| = Fo3 7| % AAgZ &850 A Aoy
e

A PACS CD & export 3FAY import 3t HYA CD ¢ TIHEAR B
EATS A vk s34 o] "olA = offr= oY 7HA7F lAlARE, DICOM 3.0
¥+ 79 AP FZo] ulE DICOM, DICOMDIR ¢ AHZE FAH| A Jdrpd
T3S gad Ao=m A7t webs i PACS CD Data Guideline Document
wX= PACS CD 7} 53 W3] £56h=A o455 &<l ﬂl &tm, polrl PACS
CD Data & #5d F U+ toolkit 7Nl T83 95 & Ao 7ot
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A4 B 2/10 15:00-15:10

Integration the Structured Report System

018y, 82, ¥s, MY, HollY, 824, 883

o, &

O+, OIS

& 0283

A&
SR A2~¥le g7 DICOM SR ¥} «dyk SRE & 8 4= 9t} DICOM SRE IHE
¥+3F 2o ¢ oz DICOM SR Y& wEoA image management

system =9 3}U<l Push WAS o]&3 wf SR Y& AFst Waolm Uyt
SR 22 XML 7]¥ke] User Interfaced W= 7}X|+ structured report H2] o
Z XML && A3ttt

AFE 748 2 5F &7

SR B|XE A|2¥l 7]EA 02 servere} clientZ /o] Ho] glom clientol] A
= 7] PACS A|2=®l9] syl #5 Ay ojHolm serveri= SR report 2H4d 8%
Al ES A T2 AWelth. BE workflow 9] dlolEl:= NET 7]¥ke] XML
XS V|20 R S 9o reportE 9% 7]EA] ARE XML XHOoRE W
oAM AMHE AgolH AMWo|r= 1 A¥E Streaming 7]=E A clientol] Al
gttt

Clientoll &= AW = A2 A] RDC(remote desktop connection)& °]-&3|4
shAl E .

AE 748 55
(1) @®vl=2H A marosis workgroup m-view o4 SR reportE & & 3},
(2) XML 3 74 gt
(3) SR server 914
(4) Client RDCZ SR report display 2 3#& 22l

ok

.
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A4 B 3/10 15:10-15:20
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3. IHE Radiology Connectathon Results
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ZHredA B 4/10 15:20-15:30

IHE Year 5 - New PACS server system

Holm, 24, M8

= =

O+, OIS

& 0283

r

AS 2, 01FE, I, BHY

AE

IHE (Integrating the Healthcare Enterprise) Year 5+ 23712] Actor (Imager
Archive, Image Display, Image Manager, Report Manager, ), 1271¢] Profile
(SWF, PIR, CPI, KIN, SINR,--+), 467 €] Transaction (Patient Registration, Query
Images, Modality Worklist Provided, Reports Submission,--) & =} g5} 25
At m-view ps + Server/Client AF& 7}5 3¢k Product® IHE Year5el4 PACS
Server®} Workstation©. & A| ~E1S GLE &) ol 2 =8-S PACS
Server® #o]dt m-view psoll gk A7fo]t},

AF 74 2 54
Seheduled Workflow - -
Patient Admit, order, schadube, Posting
Information Collect and
Reconciliation __ 1‘ ; post timely
Presentation of S
b procedure
wrklists, Grouped Workflow | * gopails
track status, Procedures
perform & Manage individual
“noﬂfrm ] Procedure image worklists, track
Reconcile S “m"" H“H ps, subsets from a mlnmm
worklists,
status, and data diagnostic
objects for
unknown S i
Dﬂl‘ilrl'lﬁ aned I # s
demographics — N e spesscssssscjfrccsccsactlagocaaas
changes r -------
create,
wi‘- Pma;enwﬂun of
reirivve mages Reports
Uy Create, store, Create, store, Create, store,
[ e
use r 58 C 3 use
hardcopy and significant images diagnastic reports
softcopy grayscale

Basic Securlty

Audit Trail Consolidation & Node Authentication

1%} 2 [HE Integration Profile
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[HE Year 59 A= F7}¥ Option?! “Access to Radiology information: multiple
Sources” & & A|Z=Hle] A& TH m-view psol AE&H o] 4 B U
29 multiple image manager/archive system, repositories® Access@ F U
+ DICIOM Q/R& A at= Aot

B oAl2"e ol % @ [HEY actor, profile, transactionS A Q4st= A|2~H
o7 PACS® Server©o|t}. Modality, HIS, workstations (Viewing, reporting
systems)s HEsystem¥ 9E %o Image, Key Image Note, Presentation status,
DICOM SR& # A PACS systemolA] WAysl= thefst DICOM Fileo] #&], A%
7} Modality Worklist, General WorklistE *] 3t}

Actor Image Manager, Image Archive, Report Repository

Profile SWEF, PIR, CPI, KIN, SINR, ARI

Procedure Scheduled [4 ], Modality Procedure Step In Progress
[6], Modality Procedure Step Completed [7], Modality Images
Stored [8], Modality Presentation State Stored [9], Storage
Commitment [10], Images Availability Query [11], Patient
Update [12], Procedure Updated [13], Query Images [14],

Query Presentation States [15], Retrieve Images [16], Retrieve

Transaction .
Presentation States [17], Creator Images Stored [18], Creator

Presentation State Stored [19] , Creator Procedure Step in
Progress [20], Creator Procedure Step Completed [21], Report
Issuing[25], Query Reports[26], Retrieve Reports[27], Key
Image Note Stored[29], Query Key Image Notes[30], Retrieve
Key Image Notes[31]

3% 1 - PACS Server System

48

IHE Year5e] PACS A|2®l9] Sever®Z %3t m-view ps A7l 387 Vendor
7} 747} Roles Aste] Rl 7Hde] ® 3o 3ld Roledl A §-73F Test4
H}E Y533t m-view system FHAl ETo 2E% 9o 2 DICOM SR,
Presentation State, Key Image's s WollA] Fxx oz ik o2 DICOM files
Al ekl Worklists A ¢geh =3, FEAFoRZA qUedor Hga 4l

4 e AFeEA Aguiadd = 7 H A
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A4 B 5/10 15:30-15:40
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234 B 6/10 15:40—15:50
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A4 B 7/10 15:50—16:00

Consistent Presentation of Medical Images

L=, 012, =28, &sE, 2s=
& 2UILIE HI=ZX

&3

CPI9] FE# L PACS = 37 3slollA 719 Film 7|%¥+e] Hardcopy 23} <
4 Z38 BUEA Softcopy A#ete] std AolE S&shal, 5
PACS gAA #|2ke PACS Viewing softwareo| % EL3d 4 ¥4 A9 E
T@3tel Atk IHE Year 55 &3 2 &<t HI2E @AY CPI ++3lo] € &
AzmA oA JAo A=l on 1 A3)Es n@staxt ot

Y

71¥€2] PACS Viewing workstation?! PiViewSTAR™ o] DICOM GSPS
(Grayscale Softcopy Presentation State) A4 715 (Evidence Creator) ¥ %3
71 (Image Display) & F@d3}al GSPS ObjectE DICOM Storage 7152 3l
e Mz "% 7HseH, DICOM Query/Retrieve 7152 F3] AW 2EE 35
7V etes dsiith. B3 Hardcopy AHIAAE w3 AHE IS F
91%E= DICOM Print 7]% oA GSPS7} A &5 =% 3% 2™, Presentation LUTZ
A8 g ARF st GSPSt A H Gl A&EojoF & thFgE Grayscale
Transformation®} Annotation®] ©st HRE AAsta AFstr] st st
DICOM Object ©]t}. GSPSe| x3t¥l AKX 5 Grayscale Transformation<
Modality LUT, VOI LUT, Presentation LUT$} %F°] Image®] Raw Data @<
MFsty] 3 AWES ¥3etn dor o] FHELS Image? Consistent}
AHAel #HS zra = FEoltk. Annotatione Imageo] 82 Zoom, Pan,
Text, Rotation, Horizontal Flip, Shuttering, Overlay, ROI-s°ll tdt tst JuE
Egsta gleh. olglek 715 o] ¥ PiViewSTAR™ A%< 7FA 31 20039 10€
6 W= Chicago RSNA 2504 2% [HE Year 5 Connectathon®l] #7}3}¢]

o8] Aot to3 & Hyow HAEES £t
1. CPl #7IAl= CPI H2E9 A WA Z GSDF HAEZES %3} 3fojof 31,

o] HIAEL 71 AAdA dAFolAx AH 2K Grayscale EUHE O3]
CalibrationS AAldta At ®vlE"E F 1749 8bit Grayscale DICOM
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1 AAAdE FUEs) Print Server 9A] M523 FA 02 GSDF HAEE
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g4tell  AnnotationS H]FE3 Window level @ Zt% Transformation
RS xY3te] GSPS Objects "HEo] 574 AWe] A4, Image
Display ™A dAldA 7 A2 H&Esto] i 943 GSPS ObjectZ
st7] DICOM Q/R= &5ste] 3o #A] 3 % AA] Evidence
CreatorZol| A o] slH} 1112 S¢to 7 Hluwste] 1 AAAHS oot
Print Composeri= SMPTE 3 % 1739 CR DICOM <37Fe] <1e]<]
Presentation LUTE X&3Fo] A% Print ServerzZ XHuUA 2A
Filme = &7 3 7 dAE=Z 8% Film¥y BEUHAS 94S A4S

#F HAE 23} Full PACS £ ¥ tAl CPIE A st7] 917t 4744
Profile (Evidence Creator, Image Display, Image Manager, Print Composer) &
P55 st ol9F W R, [HE Year 50l o282 A%<49] Acquisition
Modality 7} GSPSE A dstA H o, 2713k Laser Imager 71 A 257}
Print Server24] CPI HI2EE T3}t
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A4 B 8/10 16:00-16:10

Web PACS with Conference

EZ—]

Full PACS9] B#3}e} tfEo], WebS 7|vto & st A7 94
g Al 9A] FH 2o 22 A 0131

4~

T R 94
w3 A 2
o]% ConferenceE Web PACS3
BollA &8tz sk AE7F dSlen, o5 FFAIA = = Web PACS 7]W
9] Conference System< 7l&¢alaz} g},

T O}H rﬁ

Wy

712l Web PACS Solution€! STARPACS.net ™ o ¥Xx9] Conference 7]5%
F7Vske] GAF 3]st FA] Conference Mode® ¥ 73] 5 Web PACS
Servere| 43 the AbgAtel 94& PA =3 WA Chatting 716 3l
Conference® et == 3itt. 7389 759 54 a3 #oh

1. ©<% Conference Room 714 7]
A. F7/0& Room % 435 E ggsior 71 & A+ ¥/l Roomo =
T N 7S
B. &Ald ¥ Conference Group®] ths2Z Room= AAdste] Weld
&7kl A ConferenceE A3 4= S
2. Conference Image U3 A4 7%
A. Conference®l /‘F@“_’L 0372}7% Exam©9 = 7l Ag gle] Web
Viewerol| Al %3]5<1 IR 7P AR S A E
B. 7] /WA Conferenceoﬂ Zox] AE2A 07 Conference Room9)
Fiol H7tAte]l sow HAEHW, <ol Conference 74 A
Frolshs & AR ARl Al 19 FAte] s dEE.
3. Image Synchronization 7]
A TOF FF 23] A GEES A= Host Userd 974 tﬁ_?éoﬂ e}
Conferenced| %3l Audience user®] 7do] g7 WA
B. Window level ¥ Web PACS Viewerd A A|&38}= EL% Annotation

-50 -




2 Spatial transformation 7| €7} Conferenceol| #oj3sl= 2+
ARgAN Al 713 Ho] EAIE. Layout €Al 1 x 1 HH 9 x 9 744
A .
C. Single frame< =%, Multiframe A9 A% 3o FEAEH=
Frame 137} 5713} &,
D. Host user®} Audience user”’} ZQof we} AS AFFA vlbE &
N
E. Conferenceo] AFgEH+E= 9% JPEG2000 4= 2 Progressive
DisplayE A st A2 Aoldt &% networks &3 &3
AREAFEZEO ] gQle]l FA FVIEHE olE ¢ =S
4. Chatting 7]
A. Conference Hzx FoJA $Ast= di7]2 (Lobby) % 71d® Z+
Conference roomeol| EA)8}= AFEAETRe| A-f-F A Chattings &3
O9ds wE & F U3,
B. 9] AgAelA A Message HAE (AFHES & & JoH
AREALE 2 715 FARE AT 7 e
5. Server Monitoring 7|
A. Web PACS Serverdl AXA %= Conference Serveri= ConferenceZ
st BE AR HAIAE AAF EUHY 3 5 glon,

HIPAA TR B3t E A&3 nE 7|12 9 gAA S Joge ¥4

Web7]dke] A} 3|5 HolA ConferenceZtA| 7FsdhAl Bo =M, &3k #|eF
o] dmole}l dAteEo] AFwEA IAS wET 5 YA Hel ¢S agHola
At G4 B 9 o8 AH| 2 Aol ZhsshAl H AT

e BB O

<1¥1. Web PACS Viewer %7=x3] 3> <19 2. Conference 3}H>
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ZHrAA B 9/10 16:10-16:20

CD/DVD-Publ isher Solution

ZdH, 01dd

& ot=2H32

&3
5ol PACS =81 8f= olfe & o U2 o5 AHss @
At S AR Al Algsto g o)m sE nt ol 9-gubet o8 AH| 29 A
= ey PACS 7F 5% B 957 DATA
of# Ab&AHE wiElsh=d W Hel #
Age of 2ol= ¢JF ¥EE CD ]
BEou ¥ Fu 592 I3 & &
o

ato] A-atAl = A

RS
DATA Replication ¢ 7ido] old A= HY Fa
Publisher #<t3l] H .ttt

D w4 8 "¥Y9n FEHEE DATA CDE Fdsr] g 71&do=
API(application programming interface)% 3t AXE ]9 interface”} #|-&% o]
22327k DICOM Work-listoll A &AH&5 2t 59 & oe A9& 7384 &
=t AFo® Network Ao =2 data A& Aol attach 3dle] CD DATAE
Import/export & < Uth. Z2g]ar dA AH&F<¢l CD/DVD media®l DATAZ

¥ 9 HqE|AE 93 CD

ol

Write/ReadZS & ] CD paper Label & CD/DVD driver o] &4 & @&%3l= 29l
o=y g WHS adstA HdEd olAE A s JAANY BEY
A Al YiEls AFstEA AR B 23 9 S auk e g S A

2 WAo] 7H538t.
2) 74 dicom viewing software’} &4 ¥ workstation 2 CD/DVD Publisher
hardware (IEEA 1394, USB, Serial interface #|-&)

247 9 A8
1) UWMEH A data AFAE HoE #g §lo] direct network attachdle
DICOM DATAE CD/DVD% 98 FF<] media 7@

=
2) cache Multi processing 7}&3tal th% channel® burn time speed =&,
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3) Store media CD/DVDe 3L #A} WAle] 54 JAE AF&3sto] QI =] W
A A otom AAY A LabelE A|#etES = t]AQl system

4) DICOM Viewing software ¢} interface® Td3te] £ Y& 784S A
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24 B 10/10 16:20-16:30
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2. PACS CD Data Format Guideline

2.1 CD Format Recommendation
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PACS CD Data Format Guideline

Rev. 0.1

1. Overview

A4 @ HAolA PACS CDE Az}
DICOMDIR®}¥ ] Tag$t =1 #EZ <lal, Z
A A= AL QLT
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3 Tag 59 1 #ES A3ty ASTEF 19, 71 384 S Foled 1 5Ho
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4= F7F2 PACS DICOM CD A2+ Al 875+ AF8ES recommend 3Fil
=
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I YA AFHA ke
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2. PACS CD Data Format Guideline

2.1 CD Format Recommendation
2.1.1 CD Format Recommendation (Level 0)

Level 0 &= PACS CD o ¥3%3% DICOM #dS A 2|3t}

l

59 Group < DICOM - Eo] & 7hxof & A% Tag 3 1 #eES
Ao)star 9o, ZF Group o #|EE = DICOM e 7|&H oz Tag &3 &
HEEA] 3Egtslo]of i)

to o

® DataType & A 2]3}l+= Group (*Group B)

Hog ;%—Zro% oF & Tag Group (*Group C)

COM 3}o] zk3=ojok 3+ Tag Group (*Group )

2 Q3 Tag 52 423 Group (*Group CR, CT, MR, US, SC, XA,

=
m&n
fu
i) U

S PRetel golg
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2.1.1.1 Group B: Basic Data Types

Group B & DICOM Element ¢] VR %t =, Data Type & A93stH, Z+ Group ¢
Value 52 Group B 9] A& wietof st}
No. Tag Description Value Reference
B-001 UID Unique ldentifier “07-97, PS 3.5:6.2
64 bytes maximum

B-002 Date Date YYYYMMDD PS 3.5:6.2
B-003 Time Time HHMMSS PS 3.5:6.2
B-004 Data time Date Time YYYYMMDDHHMMSS PS 3.5:6.2
B-005 Age Age String nnnD, nnnW, nnnM, nnnY PS 3.5:6.2
B-006 Name Person Name “Family-Name”Given-Name” PS3.5:6.2

2.1.1.2 Group C: Common Tags

Group C += EE DICOM o FEAHow Q3 HA3e Tag 53 1 #UES
Aoystar k. XE DICOM & Group C o AoH Tag 53 1 A3 3=
= 7HA AL oF gt}
Info. Mo. No. Tag Attribute Name Value Reference
En.
C-001 Preamble File Preamble (128bytes) PS3.10: 7.1
C-002 | DICM DICOM Prefix DICM
DicomM C-003 (0002,0000) Group Length
File C-004 (0002,0001) File Meta
Meta Information
Info. Version
C-005 (0002,0002) Media Storage #PS 3.4-2003:11.4 a1
SOP Class UID
C-006 (0002,0003) Media Storage #B-001
SOP Instance UID
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C-007 (0002,0010) Transfer Syntax 1.2.840.10008.1.2 (IL)
uID 1.2.840.10008.1.2.1 (EL)
1.2.840.10008.1.2.2 (EB)
1.2.840.10008.1.2.4.50 (JBpro.1)
1.2.840.10008.1.2.4.51 (JEpro. 2&4)
1.2.840.10008.1.2.4.57 (JLs)
1.2.840.10008.1.2.4.70 (JLs 1st.)
1.2.840.10008.1.2.4.80 (J-LS Ls)
1.2.840.10008.1.2.4.81 (J-LS Lsy)
1.2.840.10008.1.2.4.90 (J2Ls)
1.2.840.10008.1.2.4.91(J2Ls/Lsy)
1.2.840.10008.1.2.5 (RLE)
C-008 (0010,0010) Patient Name #B-006
C-009 (0010,0020) Patient’s ID
Patient Patient
C-010 (0010,0030) Patient’s #B-002 PS3.3:.C7.1.1
IE Module
Birth Date
C-011 (0010,0040) Patient’s Sex M, F, O
C-012 (0008,0020) Study Date #B-002
C-013 (0008,0030) Study Time #B-003
General
Study C-014 (0008,0050) Accession
Study PS3.3:.C7.2.1
IE Number
Module
C-015 (0020,000D) | Study #B-001
Instance UID
C-016 (0008,0060) Modality CR, CT, MR, US, XA, DX, MG, 10,
General OT, ES, RF
Series
Series C-017 (0020,000E) Series #B-001 PS3.3:C7.3.1
IE
Module Instance UID
C-018 (0020,0011) Series Number
2.1.1.3 Group I: Image Tags
Group I += DICOM #do] gA+& ¥3ts A =Q3 Tag 57 1 HES A3
i vt DICOM #tdo] F74ts E3He 49 v @ss W=Al E3hsto]of g

.
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Info. Mo. No. Tag Attribute Name Value Reference
En.
1-001 (0008,0023) Content Date #B-002
General
1-002 (0008,0033) Content Time #B-003
Image PS3.3:.C7.6.1
1-003 (0020,0013) Instance Number
Module
(Image Number)
1-004 (0028,0002) Samples per Pixel 1,3,4
1-005 (0028,0004) Photometric MONOCHROMEL,
Interpretation MONOCHROME?2,
PALETTE COLOR,
RGB,
YBR_FULL_422,
YBR_RARTIAL_422,
Image Image YBR_ICT,
IE Pixel YBR_RCT PS3.3:.C7.6.3
Module 1-006 (0028,0010) Rows
1-007 (0028,0011) Columns
1-008 (0028,0100) Bits Allocated
1-009 (0028,0101) Bits Stored
1-010 (0028,0102) High Bit
1-011 (0028,0103) Pixel 0000H, 0001H
Representation
1-012 (7FE0,0010) Pixel Data
SOP 1-013 (0008,0016) SOP Class UID #PS 3.6-2003:A FaL
Common | |-014 (0008,0018) SOP Instance #B-001 PS3.3:.C12.1
Module uibD

2.1.1.4 Group CR: Tags for Computed Radiography

Group CR & CR #An]o|A g5 ¥ o]z DICOM o] 7Fx ok & Tag 53 #ES
A o] gt}
T2 9 Tag 59 Group & Group C ¢

(0002,0002)

Media

Storage
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SOP Class




A A5 ol AeHox Tag €3 #Es HZ8HA Eedste]of ot

1.2.840.10008.5.1.4.1.1.1 (Computed Radiography Image Storage)

Info.

En.

No.

Tag

Attribute Name

Value

Reference

Series

IE

CR Series

Module

CR-001

(0018,0015)

Body Part

Examined

SKULL

CSPINE

TSPINE

LSPINE

SSPINE

COCCYX

CHEST

CLAVICLE

BREAST

ABDOMEN

PELVIS

HIP

SHOULDER

ELBOW

KNEE

ANKLE

HAND

FOOT

EXTREMITY

CR-002

(0018,5101)

View Position

AP (Anterior/Posterior)

PA (Posterior/Anterior)

LL (Left Lateral)

RL (Right Lateral)

RLD (Right Lateral Decuitus)
LLD (Left Lateral Decuitus)
RLO (Right Lateral Oblique)

LLO (Left Lateral Oblique)

PS3.3:C8.1.1

Image

CR

Image

Module

CR-003

(0028,0004)

Photometric

Interpretation

MONOCHROMEL1,

MONOCHROME2

PS3.3:C8.1.2
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2.1.1.5 Group CT: Tags for Computed Tomography

Group CT & CT AH]eA &5 0o|z DICOM ddo] 7}F-ofF 8 Tag E3 ES
AoJsit}. F% % Tag 52 Group ¢! Group C 9
® (0002,0002) Media Storage SOP Class UID ok ->
1.2.840.10008.5.1.4.1.1.2 (CT Image Storage)
1 A5 oftl Aol Tag 53 #ES HFatAl Egstofof g

Info. Mo. No. Tag Attribute Name Value Reference
En.
Frame CT-001 (0020,0052) | Frame of #B-001
of Frame of Reference UID
Refere | Reference PS3.3:.C74.1
nce Module
IE
CT-002 (0018,5100) | Patient Position HFP
HFS
HFDR
General
Series HFDL
Series PS3.3:.C7.3.1
IE FFDR
Module
FFDL
FFP
FFS
Image CT-003 (0018,0050) | Slice Thickness
IE CT-004 (0020,0032) | Image Position (VM=3)
Image (Patient)
Plane CT-005 (0020,0037) | Image (VM=6) PS 3.3:C7.6.2
Module Orientation
(Patient)
CT-006 (0028,0030) | Pixel Spacing (VM=2)
CT-007 (0008,0008) | Image Type ORIGINAL, DERIVED,
cT
PRIMARY , SECONDARY
Image PS 3.3:C8.2.1
AXIAL , LOCALIZER
Module
(VM=n)
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CT-008 (0028,0002) | Samples per 1
Pixel

CT-009 (0028,0004) | Photometric MONOCHROMEL,
Interpretation MONOCHROME2

CT-010 | (0028,0100) | Bits Allocated 16

CT-011 | (0028,0101) | Bits Stored 12 or 16

CT-012 | (0028,0102) | High Bit 11or 15

CT-013 (0028,1052) | Rescale Intercept

CT-014 (0028,1053) | Rescale Slope

2.1.1.6 Group MR: Tags for Magnetic Resonance Imaging

Group MR & MRI #H]o A gExojz DICOM o] 7}A o

g Tag 5% %

ully

= gt
TE5 Tag 59 Group ¢! Group C 9
® (0002,0002) Media Storage SOP Class k ->
1.2.840.10008.5.1.4.1.1.4 (MR Image Storage)
9l A5 obel Aol Holdl Tag &3 ghEe AsHA Egstolok
Info. Mo. No. Tag Attribute Name Value Reference
En.
Frame MR-001 | (0020,0052) | Frame of #B-001
of Frame of Reference UID
Refere | Reference PS3.3.C7.4.1
nce Module
IE
MR-002 | (0018,5100) | Patient Position HFP
HFS
HFDR
General
Series HFDL
Series PS3.3:.C7.3.1
IE FFDR
Module
FFDL
FFP
FFS
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Image

MR-003 | (0018,0050) | Slice Thickness
MR-004 | (0020,0032) | Image Position (VM=3)
Image (Patient)
Plane MR-005 | (0020,0037) | Image (VM=6) PS 3.3:C7.6.2
Module Orientation
(Patient)
MR-006 | (0028,0030) | Pixel Spacing (VM=2)
MR-007 | (0008,0008) | Image Type ORIGINAL, DERIVED
PRIMARY, SECONDARY
MPR, PROJECTION IMAGE, T1
MAP, DIFFUSION MAP, T2 MAP,
DENSITY MAP, PHASE MAP,
VELOCITY MAP, OTHER, IMAGE
ADDTION, PHASE SUBTRACT,
MODULUS SUBTRACT
MR (VM=n)
Image MR-008 | (0018,0020) | Scanning SE, IR, GR, EP, RM PS3.3:C8.3.1
Module Sequence (VM=n)
MR-009 | (0018,0021) | Sequence Variant SK, MTC, SS, TRSS, SP, MP, OSP,
NONE
(VM-=n)
MR-010 | (0028,0002) | Samples per 1
Pixel
MR-011 | (0028,0004) | Photometric MONOCHROMEL1,
Interpretation MONOCHROME2
MR-012 | (0028,0100) | Bits Allocated 16

2.1.1.7 Group US: Tags for Ultrasound/US Multi-frame Imaging

Group US

A o] g},

(0002,0002)

=

KeX
T
he1A
SIS

Storage

SOP

Class UID

1.2.840.10008.5.1.4.1.1.6.1 (Ultrasound Image Storage)
2 A5 okl AelHolx Tag 53} HES
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US Aulo A g 5oz DICOM Yol 7FAok & Tag €3 #ES
H Tag 9 Group ¢! Group C 9

Media Ky ->




Info. Mo. No. Tag Attribute Name Value Reference
En.
Image US-001 (0018,1063) | Frame Time *Required if Multi-frame image
Cine
IE Us-002 (0018,1065) | Frame Time (VM=n) PS3.3:C7.6.5
Module
Vector *Required if Multi-frame image
US-003 (0028,0008) | Number of *Required if Multi-frame image
Frame
Multi-
US-004 (0028,0009) | Frame Increment 00181063
Frame PS 3.3:C7.6.6
Pointer 00181065
Module
(VM=n)
*Required if Multi-frame image
US-005 (0028,0002) | Sample per Pixel 1 (MONOCHROME2
PALETTE COLOR)
3 (RGB
US Image YBR_FULL
PS 3.3:C8.5.6
Module YBR_FULL_422
YBR_PARTIAL_422
YBR_RCT
YBR_ICT)
US-006 (0028,0004) | Photometric MONOCHROME2
Interpretation PALETTE COLOR
RGB
YBR_FULL
YBR_FULL_422,
YBR_PARTIAL_422
YBR_RCT
YBR_ICT
US-007 (0028,0006) | Planar 0 (RGB —color by pixel

Configuration

YBR_FULL

YBR_FULL 422

YBR_PARTIAL_422

YBR_RCT

YBR_ICT)

1 (RGB —color by plane)

-76 -




US-008

(0028,0100)

Bits Allocated

8 (MONOCHROME2
RGB
YBR_FULL
YBR_FULL_422,
YBR_PARTIAL_422
YBR_RCT
YBR_ICT
PALETTE COLOR-8bit)

16 (PALETTE COLOR-16bit)

US-009

(0028,0101)

Bits Stored

8 (MONOCHROME2
RGB
YBR_FULL
YBR_FULL_422,
YBR_PARTIAL_422
YBR_RCT
YBR_ICT
PALETTE COLOR-8bit)

16 (PALETTE COLOR-16bit)

US-010

(0028,0102)

High Bit

7 (MONOCHROME?
RGB
YBR_FULL
YBR_FULL_422,
YBR_PARTIAL_422
YBR_RCT
YBR_ICT
PALETTE COLOR-8bit)

15 (PALETTE COLOR-16bit)

US-011

(0028,0103)

Pixel

Representation

0000H

UsS-012

(0028,2110)

Lossy Image

Compression

00, 01
(If lossy compression has been

performed)

Palette

Color

Lookup

Table

US-013

(0028,1101)

Red Palette Color
Lookup Table

Descriptor

(VM=3)
* Required if Photometric
Interpretation (0028,0004) has a

value of PALETTE COLOR

PS 3.3:C7.9
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Module US-014 (0028,1102) | Green Palette (VM=3)
Color Lookup * Required if Photometric
Table Descriptor Interpretation (0028,0004) has a
value of PALETTE COLOR
US-015 (0028,1103) | Blue Palette Color (VM=3)
Lookup Table * Required if Photometric
Descriptor Interpretation (0028,0004) has a
value of PALETTE COLOR
US-016 (0028,1201) | Red Palette Color * Required if Photometric
Lookup Table Interpretation (0028,0004) has a
Data value of PALETTE COLOR and
segmented data is not used
US-017 (0028,1202) | Green Palette * Required if Photometric
Color Lookup Interpretation (0028,0004) has a
Table data value of PALETTE COLOR and
segmented data is not used
US-018 (0028,1203) | Blue Palette Color * Required if Photometric
Lookup Table Interpretation (0028,0004) has a
data value of PALETTE COLOR and
segmented data is not used
US-019 (0028,1221) | Segment Red * Required if Photometric
Palette Color Interpretation (0028,0004) has a
Lookup Table value of PALETTE COLOR and
Data segmented data is used
US-020 (0028,1222) | Segment Green * Required if Photometric
Palette Color Interpretation (0028,0004) has a
Lookup Table value of PALETTE COLOR and
data segmented data is used
US-021 (0028,1223) | Segment Blue * Required if Photometric
Palette Color Interpretation (0028,0004) has a
Lookup Table value of PALETTE COLOR and
data segmented data is used
Curve US-022 (0020,0024) | Curve Number
Identifica-
Curve PS 3.3:C10.1
tion
Module
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US-023 (50xx,0005) | Curve
Dimensions
US-024 (50xx,0010) | Number of
Points
Us-025 (50xx,0020) | Type of Data TAC, PROF, ROI, HIST, TABL,
FILT, POLY, ECG, PRESSURE,
Curve
FLOW, PHYSIO, RESP PS 3.3:C10.2
Module
UsS-026 (50xx,0103) | Data Value 0001H (US)
Representation 0001H (SS)
0002H (FL)
0003H (FD)
0004H (SL)
us-027 (50xx,3000) | Curve Data

2.1.1.8 Group SC: Tags for Secondary Capture

Group SC & 9 ggas ~73}
Tag E3 #ES Aot
T2 9 Tag 59 Group & Group C ¢
® (0002,0002) Media Storage SOP Class UID 4 ->
1.2.840.10008.5.1.4.1.1.7 (Secondary Capture Image Storage)
2l BF otdll AolHAXl Tag &3 AeEs AFeA EFstofof gt

als

Fulol A 85 Ho] DICOM sHado] 7hAof &

Info. Mo. No. Tag Attribute Name Value Reference
En.
e SC-001 (0008,0064) | Conversion Type DV, DI, DF, WSD, SD, SI, DRW,
Equip-
Equip- SYN
ment PS 3.3:C8.6
ment
IE
Module

2.1.1.9 Group XA: Tags for X-ray Angiographic/Radiofluoroscopic Imaging

Group XA + Angiogrphic/Radiofluroscopic Image & ¥3}sl= DICOM 3}do] 7}
Aok & Tag 53 #te< Ao
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T2 5 Tag 59 Group ¢ Group C 9

® (0002,0002) Media Storage SOP Class UID ok ->
1.2.840.10008.5.1.4.1.1.12.1 (X-ray Angiographic Image Storage)
T+ 1.2.840.10008.5.1.4.1.1.12.2 (X-ray Radiofluoroscopic Image
Storage)

A A5 ol AeHolx] Tag €3 #Es HFsHA Eedste]of ot

Info. Mo. No. Tag Attribute Name Value Reference
En.
Image XA-001 | (0018,1063) Frame Time *Required if Multi-frame image
Cine
IE XA-002 | (0018,1065) Frame Time (VM=n) PS3.3:.C7.6.5
Module
Vector *Required if Multi-frame image
XA-003 | (0028,0008) Number of *Required if Multi-frame image
Frame
Multi-
XA-004 | (0028,0009) Frame 00181063
Frame PS 3.3:C7.6.6
Increment 00181065
Module
Pointer (VM=n)

*Required if Multi-frame image

XA-005 | (0008,0008) Image Type ORIGINAL, DERIVED
X-ray PRIMARY, SECONDARY
Image SINGLE PLANE, BIPLANE A, | PS3.3:C8.7.1
Module BIPLANE B
(VM=n)

XA-006 | (0008,1140) Reference Image *Required if Image Type

Sequence (0008,0008) is BIPLANE A or
BIPLAENE B
XA-007 | >(0008,1150) | >Reference SOP #B-001
Class UID
XA-008 | >(0008,1155) | >Reference SOP #B-001
Instance UID
XA-009 | (0028,0002) Sample per 1
Pixel
XA-010 | (0028,0004) Photometric MONOCHROME2

Interpretation

XA-011 | (0028,0100) Bits Allocated 8,16

XA-012 | (0028,0101) Bits Stored 8,10, 12, 16
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XA-013 | (0028,0102) High Bit 7,9,11,15

XA-014 | (0028,0103) Pixel 0000H

Presentation

XA-015 | (0028,1040) Pixel Intensity LIN, LOG, DISP

Relationship
XA-016 | (0028,2110) Lossy Image 00,01
Compression *Required if lossy compression
performed
X-ray XA-017 | (0018,1155) Radiation SC, GR
Acquisi- Setting

PS3.3:C8.7.2

tion

Module

2.1.1.10 Group DX: Tags for Digital X-ray

Group DA & Digital X-ray FH]ol| 4 F5%ojZ DICOM Ido] 7} of & Tag &
I HES A
T2 9 Tag 59 Group & Group C ¢

® (0002,0002) Media Storage SOP Class UID 4 ->

1.2.840.10008.5.1.4.1.1.1.1 (Digital X-ray Image Storage - For

Presentation)

T+ 1.2.840.10008.5.1.4.1.1.1.1.1 (Digital X-ray Image Storage — For
Processing)

A B ot AeHofx] Tag &3 #hes F&s £l 2ot

Info. Mo. No. Tag Attribute Name Value Reference
En.
DX-001 | (0008,0060) | Modality DX, PX, 10, MG
Series DX Series
DX-002 | (0008,0068) | Presentation FOR PRESENTATION, PS3.3:C8.11.1
IE Module
Intent Type FOR PROCESSING
DX DX-003 | (0020,0062) | Image Laterality R, L,UB
Image Anatomy
PS3.3:C8.11.2
IE Imaged
Module
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DX Image

Module

DX-004 | (0008,0008) | Image Type ORIGINAL, DERIVED
PRIMARY, SECONDARY
(VM=n)
DX-005 (0020,0020) | Patient A PR LHF
Orientation (VM=2)
DX-006 | (0028,0002) | Sample per Pixel 1
DX-007 | (0028,0004) | Photometric MONOCHROMEL],
Interpretation MONOCHROME2
DX-008 | (0028,0100) | Bits Allocated 8,16
DX-009 | (0028,0101) | Bits Stored 6-16
DX-010 | (0028,0102) | High Bit 5-15
DX-011 | (0028,0103) | Pixel 0000H
Representation
DX-012 | (0028,0301) | Burned In YES, NO
Annotation
DX-013 | (0028,1040) | Pixel Intensity LIN, LOG
Relation ship
DX-014 | (0028,1041) | Pixel Intensity 1,-1
Relationship Sign
DX-015 | (0028,1050) | Window Center (VM=n)
*Required if Presentation Intent
Type (0008,0068) is
FOR PRESENTATION and VOI
LUT sequence (0028,3010) is not
present
DX-016 | (0028,1051) | Window Width (VM=n)
*Required if Window Center
(0028,1050) is sent
DX-017 | (0028,1052) | Rescale Intercept 0
DX-018 | (0028,1053) | Rescale Slope 1
DX-019 | (0028,1054) | Rescale Type us
DX-020 | (0028,2110) | Lossy Image 00,01
Compression
DX-021 | (0028,2112) | Lossy Image (VM=n)

Compression

Ratio

*Required if lossy compression

has been performed

PS 3.3:C8.11.3
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DX-022 | (2050,0020) | Presentation LUT IDENTITY, INVERSE

Shape
DX DX-023 | (0018,1164) | Imager Pixel (VM=2)
Detector Spacing PS3.3:C8.11.4

Module

2.1.1.11 Group MG: Tags for Digital Mammography

Group MG + Digital Mammography X-ray “JH]ol|A] & 55 oj%x DICOM I} o]
7hAoF & Tag 53 #E= St
&3%H Tag £ Group ¢! Group C 9
® (0002,0002) Media Storage SOP Class UID &k ->
1.2.840.10008.5.1.4.1.1.1.2 (Digital Mammography X-ray Image Storage
- For Presentation)
T+ 1.2.840.10008.5.1.4.1.1.1.2.1 (Digital Mammography X-ray Image

Storage — For Processing)
el A5 ofdl Aozl Tag 3 #ES J&shA 2&stolof gy,

Info. Mo. No. Tag Attribute Name Value Reference
En.
MG-001 | (0008,0060) Modality MG
Series DX Series
MG-002 | (0008,0068) Presentation FOR PRESENTATION, PS 3.3:C8.11.1
IE Module
Intent Type FOR PROCESSING
DX MG-003 | (0020,0062) Image Laterality R, L UB
Image Anatomy
PS 3.3:C8.11.2
IE Imaged
Module
MG-004 | (0008,0008) Image Type ORIGINAL, DERIVED
DX Image
PRIMARY, SECONDARY PS3.3:C8.11.3
Module
(VM=n)
MG-005 | (0020,0020) Patient A P,R L HF
Orientation (VM=2)
MG-006 | (0028,0002) Sample per 1
Pixel
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MG-007 | (0028,0004) Photometric MONOCHROMEL,
Interpretation MONOCHROME2
MG-008 | (0028,0100) Bits Allocated 8,16
MG-009 | (0028,0101) Bits Stored 6-16
MG-010 | (0028,0102) High Bit 5-15
MG-011 | (0028,0103) Pixel 0000H
Representation
MG-012 | (0028,0301) Burned In YES, NO
Annotation
MG-013 | (0028,1040) Pixel Intensity LIN, LOG
Relation ship
MG-014 | (0028,1041) Pixel Intensity 1,-1
Relationship
Sign
MG-015 | (0028,1050) Window Center (VM=n)
*Required if Presentation Intent
Type (0008,0068) is
FOR PRESENTATION and VOI
LUT sequence (0028,3010) is not
present
MG-016 | (0028,1051) | Window Width (VM=n)
*Required if Window Center
(0028,1050) is sent
MG-017 | (0028,1052) Rescale 0
Intercept
MG-018 | (0028,1053) Rescale Slope 1
MG-019 | (0028,1054) Rescale Type us
MG-020 | (0028,2110) Lossy Image 00, 01
Compression
MG-021 | (0028,2112) Lossy Image (VM=n)
Compression *Required if lossy compression
Ratio has been performed
MG-022 | (2050,0020) Presentation IDENTITY, INVERSE

LUT Shape
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DX MG-023 | (0018,1164) Imager Pixel (VM=2)
Detector Spacing PS3.3:C8.11.4
Module
Mammo- MG-024 | (0008,2218) Anatomic
graphy Region PS3.3:C8.11.7
Image Sequence
Module MG-025 | >(0008,0100) | > Code Value T-04000
MG-026 | >(0008,0102) | > Coding SNM3
Scheme
Designator
MG-027 | >(0008,0103) | > Coding
SchemeVersion
MG-028 | >(0008,0104) | > Code Meaning Breast
MG-029 | (0018,1508) Positioner Type MAMMOGRAPHIC,
NONE
MG-030 | (0020,0062) Image Laterality R, LB
MG-031 | (0040,0318) Organ Exposed BREAST
MG-032 | (0054,0220) | View Code
Sequence
MG-033 | >(0008,0100) | > Code Value R-10224 (medio-lateral)
R-10226 (medio-lateral oblique)
R-10228 (latero-medial)
R-10230 (latero-medial oblique)
R-10242 (cranio-caudal)
R-102D0 (superolateral to
inferomedial oblique)
R-102CF (exaggerated cranio
-caudal)
Y-X1770 (cranio-caudal
exaggerated laterally)
Y-X1771 (cranio-caudal
exaggerated medially)
MG-034 | >(0008,0102) | > Coding SNM3
Scheme
Designator
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MG-035 | >(0008,0103) | > Coding

SchemeVersion

MG-036 | >(0008,0104) | > Code Meaning medio-lateral (R-10224)
medio-lateral oblique (R-10226)
latero-medial (R-10228)
latero-medial oblique (R-10230)
cranio-caudal (R-10242)
superolateral to inferomedial
oblique (R-102D0)
exaggerated cranio-caudal
(R-102CF)
cranio-caudal exaggerated
laterally (Y-X1770)
cranio-caudal exaggerated

medially (Y-X1771)

2.1.1.12 Group IO: Tags for Intra-oral Imaging

Group IO += Digital Intra—-oral X-ray &H|o|A 5|7 DICOM o] 7} of
gt Tag 3 ¢S AYsi).
F%H Tag 59 Group 91 Group C ¢

(0002,0002) Media Storage SOP Class UID &k ->
1.2.840.10008.5.1.4.1.1.1.3 (Digital Intra-oral X-ray Image Storage -
For Presentation)

T+ 1.2.840.10008.5.1.4.1.1.1.3.1 (Digital Intra-oral X-ray Image

Storage — For

Ql

Processing)

o1 49 obel AlHolH Tag 53t @5 AT LFstolof dl.

Info. Mo. No. Tag Attribute Name Value Reference
En.
10-001 | (0008,0060) Modality 10
Series DX Series
10-002 | (0008,0068) Presentation FOR PRESENTATION, PS 3.3:C8.11.1
IE Module
Intent Type FOR PROCESSING
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Image

DX 10-003 | (0020,0062) Image Laterality R, L, UB
Anatomy
PS 3.3:C8.11.2
Imaged
Module
10-004 | (0008,0008) Image Type ORIGINAL, DERIVED
DX Image
PRIMARY, SECONDARY PS 3.3:C8.11.3
Module
(VM=n)
10-005 | (0020,0020) Patient A PR LH,F
Orientation (VM=2)
10-006 | (0028,0002) Sample per 1
Pixel
10-007 | (0028,0004) Photometric MONOCHROMEL,
Interpretation MONOCHROME2
10-008 | (0028,0100) Bits Allocated 8,16
10-009 | (0028,0101) Bits Stored 6-16
10-010 | (0028,0102) High Bit 5-15
10-011 | (0028,0103) Pixel 0000H
Representation
10-012 | (0028,0301) Burned In YES, NO
Annotation
10-013 | (0028,1040) Pixel Intensity LIN, LOG
Relation ship
10-014 | (0028,1041) Pixel Intensity 1,-1
Relationship
Sign
10-015 | (0028,1050) Window Center (VM=n)
*Required if Presentation Intent
Type (0008,0068) is
FOR PRESENTATION and VOI
LUT sequence (0028,3010) is not
present
10-016 | (0028,1051) Window Width (VM=n)
*Required if Window Center
(0028,1050) is sent
10-017 | (0028,1052) Rescale 0
Intercept
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10-018 | (0028,1053) Rescale Slope 1
10-019 | (0028,1054) Rescale Type us
10-020 | (0028,2110) Lossy Image 00, 01
Compression
10-021 | (0028,2112) Lossy Image (VM=n)
Compression *Required if lossy compression
Ratio has been performed
10-022 | (2050,0020) Presentation IDENTITY, INVERSE
LUT Shape
DX 10-023 | (0018,1164) Imager Pixel (VM=2)
Detector Spacing PS3.3:C8.11.4
Module
Mammo- 10-024 | (0008,2218) Anatomic
graphy Region PS 3.3:C8.11.9
Image Sequence
Module 10-025 | >(0008,0100) > Code Value T-D1217 (Maxilla and mandible)
T-11170 (Maxilla)
T-11180 (Mandible)
10-026 | >(0008,0102) >Coding SNM3
Scheme
Designator
10-027 | >(0008,0103) > Coding
Scheme Version
10-028 | >(0008,0104) > Code Meaning Maxilla and mandible (T-D1217)
Maxilla (T-11170)
Mandible (T-11180)
10-029 | >(0008,2220) > Anatomic

Region Modifier

Sequence
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10-030

>>(0008,0100)

>> Code Value

T-51005 (Anteriorl)
T-51006 (Anterior2)
T-51007 (Anterior3)
T-51008 (Premolarl)
T-51009 (Premolar2)
T-5100A (Molard)
T-5100B (Molar2)
T-5100C (Molar3)

T-5100D (Occlusal)

10-031

>>(0008,0102)

>> Coding
Scheme

Designator

SNM3

10-032

>>(0008,0103)

>> Coding

Scheme Version

10-033

>>(0008,0104)

>> Code

Meaning

Anteriorl (T-51005)
Anterior2 (T-51006)
Anterior3 (T-51007)
Premolarl (T-51008)
Premolar2 (T-51009)
Molarl (T-5100A)
Molar2 (T-5100B)
Molar3 (T-5100C)

Occlusal (T-5100D)

10-034

(0018,1508)

Positioner Type

CEPHALOSTAT,
RIGID,

NONE

10-035

(0020,0062)

Image Laterality

R, L B

2.1.2 PACS Data CD Recommendation (Level 1)

PACS CD +=
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e DICOM (%)
e DICOMDIR 3}
2 FAE dojof iy,

Level 1 & PACS CD ol =3t E& d43do] DICOM Hddds 7H4gsta,
DICOMDIR #<-& Aol ghtt.

DICOMDIR 3% DICOM 3o] PACS CD UlellA] o= A FA o] gleA, ofu
g ARs ¥Fsh=AEs Aost o, PACS CD WellA th&e] iAol wetof
gt
® PACS CD ¢ Volume Label <& 16 A} o= gt}
® 9 Root Directory ] DICOMDIR 3}l & )3k},
® DICOMDIR ¥}d¢] a2 gt
® DICOM 3H¥S ¥E3%3 PACS CD 3FY] Directory i= W) 8 7§7}A] &k},
® 7} Directory ¢]&2 8 A} oJUl& gt}
2.1.2.1 Group DIR: Tags for DICOMDIR
Module No. Tag Attribute Name Value Reference
DIR-001 | Preamble File Preamble (128bytes)
DIR-002 | DICM DICOM Prefix DICM
DIR-003 | (0002,0000) | Group Length
DIR-004 | (0002,0001) File Meta
Information Version
DicoM DIR-005 | (0002,0002) Media Storage 1.2.840.10008.1.3.10
PS3.10:7.1
File SOP Class UID
eta DIR-006 | (0002,0003) | Media Storage #B-001
Info. SOP Instance
UID
DIR-007 | (0002,0010) Transfer Syntax 1.2.840.10008.1.2 (IL)
uID 1.2.840.10008.1.2.1 (EL)
1.2.840.10008.1.2.2 (EB)
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Directory

Information

Module

DIR-008 | (0004,1200) Offset of the First
Directory Record of
the Root Directory
Entity
DIR-009 | (0004,1202) Offset of the Last
Directory Record of PS
the Root Directory 3.3:.C7.1.1
Entity
DIR-010 | (0004,1212) File-set Consistency 0000H, FFFFH
Flag
DIR-011 | (0004,1220) Directory Record
Sequence
DIR-012 | >(0004,1400) | > Offset of the Next
Directory Record
DIR-013 | >(0004,1410) | > Record In-use Flag FFFFH, 0000H
DIR-014 | >(0004,1420) | > Offset of Referenced
Lower-Level Directory PS
DIR-015 | >(0004,1430) | > Directory Record PATIENT, STUDY, SERIES, IMAGE | 3.3.C7.2.1
Type
DIR-016 | >(0004,1500) | > Referenced File ID e.g)
PATIENTINSTUDYI\SERIESI\IM
AGE1\10000001
DIR-017 | >(0004,1510) | > Reference SOP #PS 3.6-2003 Annex A #3l
Class UID in File *Required if Referenced File ID
(0004,1500) is present
DIR-018 | >(0004,1511) | > Reference SOP #B-001

Instance UID in File
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DIR-019 | >(0004,1512) | > Reference Transfer 1.2.840.10008.1.2 (IL)

Syntax UID in File 1.2.840.10008.1.2.1 (EL)
1.2.840.10008.1.2.2 (EB)
1.2.840.10008.1.2.4.50 (JBpro.1)
1.2.840.10008.1.2.4.51 (JEpro. 2&4)
1.2.840.10008.1.2.4.57 (JLs)
1.2.840.10008.1.2.4.70 (JLs 1st.)
1.2.840.10008.1.2.4.80 (J-LS Ls)
1.2.840.10008.1.2.4.81 (J-LS Lsy)
1.2.840.10008.1.2.4.90 (J2Ls)
1.2.840.10008.1.2.4.91(J2Ls/Lsy)
1.2.840.10008.1.2.5 (RLE)
*Required if Referenced File ID

(0004,1500) is present

2.1.3 PACS Data CD Recommendation (Level 2)

Level 2 & PACS CD 9o X3¥ »E ogauldo] DICOM 3<o|il, Root
Directory © DICOMDIR #do] &xsly, F7}4 o5 PACS CD 7} 7FA°F 7%,

545S ol

® Viewer & WA3slal, Autorun 7]5S ¥3c}
® DICOM Sending 7|%5& >33t}
B DICOM Sending A
< 2gs
B DIOCM Sending A] Transfer Syntax & ¥3%3F Tag #E2 =4 5
AE 7eS 2FST.

® DICOM Image & Raw Data & 7|¥ o =2 3s}la, Al JPEG Loseeless &
=5

—

3. The Management of DICOM Image In the Web Hard
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3.1 Concepts

HellA ¥ DICOM 97 Web Hard ol A%ste= WS

ol &L
o do
1o

=

ot

rlo

N

o

2

Wskal, Hske] a2 sk

DICOM A4S A=z FfFstozs EAHS 27]
A

7 gglel A 34 gupE= AAE DICOM e 3.1.2 © 4ol wheb Web

3.1.1 Usage of Test Images
3.1.2 Test Image Naming Convention
DICOM 3}<& Web Hard © A%l B¢ naming sl & 2& F ghot.

Syntax>
[Modality]-[Bits Allocated][Pixel Representation][Bits Stored]-[Photometric
Interpretation]-[Single/Multiframe]-[Transfer Syntax]-[Vendor]-[Institution].dcm

Ex> CT-16S12-M2-S-EL-Siemens-YUMC.dcm
Ex> CR-12S11-M1-S-JL-Agfa-KHMC.dcm

3.1.2.1 Modality (0008,0060)

CT: Computed Tomography

MR: Magnetic Resonance Imaging
CR: Computed Radiography

US: Ultrasound Imaging

XA: X-ray Angiography

RF: X-ray Radiofluoroscophy
MG: Mammography

10: Intra-oral Imaging

ES: Endoscopy

DX: Digital X-ray
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® (OT: Other

3.1.2.2 Bits Allocated/Bits Stored

® 16: 16bit allocated/stored
® 12: 12bit allocated/stored
® 38: 8bit allocated/stored

3.1.2.3 Pixel Representation

® U: Unsigned
® S: Signed

3.1.2.4 Photometric Interpretation

M1: MONOCHROME1 (min=white, max=black)
M2: MONOCHROMEZ2 (min=black, max=white)
R: RGB (R1G1B1R2G2B2---)

R2: RGB (R1R2---G1G2---B1B2---)

P: PALETTE COLOR

PS: PALETTE COLOR (segmented)

Y: YBR_FULL

YF: YBR_FULL_422

YP: YBR_PARTIAL_422

YI: YBR_ICT

YR: YBR_RCT

3.1.2.5Single/Multi—frame

® S: Single-frame
® M: Multi—frame
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3.1.2.6 Transfer Syntax

IL: Implicit VR Little Endian
EL: Explicit VR Little Endian
EB: Explicit VR Big Endian
JB: JPEG Baseline

JE: JPEG Extended

JL: JPEG Lossless

J25: JPEG 2000 Lossy

J2L: JPEG 2000 Lossless

3.1.2.7 Modality Vendor

3.1.2.8 Institution
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