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CT, MR, X-Ray, Ultrasound, Angiography, PET, SPECT, Mammo, Ophthalmology, ...

Slices, Volumes, Cines, B&W, Color, ...

B{E 0D EE
Pixelf=IFT TlE7%<. EE7Emeta-data

Query / sort / autoroute / manage

EI{RDE

Web, CD, DVD, USB, Film

EEY ST —FDRTF

BITE. K. |or. CADDHER., MaHRE. 7 /72— av., ...
J—4HJ0—DEE

11l

11

JIRASR-



DICOMREDIFRLE/N—2aY

DICOM2016e

PS

RE

3.1

FPXEHE

3.2

a1

3.3

1A Tk

3.4

H$—ERHSR

3.9

THRELHSE

3.6

T—HHE

3.7

Iyt—UFH

3.8

RYLI—HE{E

3.10

AR D7 IVIEE

3.11

A ARG

3.12

AR EEE

3.14

JL—Rr— LR REK

3.19

tXal)T«

3.16

AVTIRVESYT

3.17

3.18

web7 Ut X

3.19

Fr)r—a il

3.20

LR—h 2

JIRASR-

PS 3.1M53.20D20& A &L%o TLY
F9

FIZHEEHFN, W [ATRFSN

TWAKRX D&/ N—avid.
DICOM 2016e

DICOM 2013 mnZENFE THOPDFhR.
Wordh[ZH0Z T. htmlfR*>odthrH3!)
IJ—Z

(Human ReadableZz =X I2hNZ T
Machine ReadableZi 2 =X T2EH)

E CmIREVLSI=EGEIZIE. TZD
H#,..I@a%%ﬁ@z&iz(@u DICOM
2016e) [ZH0Z TAcceptst=
Supglegent&CP’é?]ﬂzT'%O)J&L\')
E =Y by Ay




. picomvmgE®

« CP(Correction Proposal: iR EIR=E
— B ER, ARNILER, HWVEWSZBHIEIZT HHEEDEN D
HIZIBIEZIRET 521D
— EXOFHESICO- ENITHETHLIEERRE
— %<[%DICOM Standard Committee ROWGMHSIRESINS
M, EEXEOHEMNCIRESNSGZELHYET

« Supplement(HT1) AL fHiE)
— FEFOEMEDEM, RKIBZEMERZIRESNDSGLD
— BEFFHROWECHSIREINTULVET
— B&EL Tsup. SupEEMAALS ., Sup10TIEMWMAY,
Supl7 TIEIMPPSHREINTLVET

JIRASR-



Working Groups

Modality. Clinical domain. TechnologyMEFRF— LAY,
Suppleentt>CP D B F

WG-01: Cardiac and Vascular Information WG-17: 3D

WG-02: Projection Radiography/Angiography WG-18: Clinical Trials and Education

WG-03: Nuclear Medicine WG-19: Dermatology

WG-04: Compression WG-20: Integration of Imaging and Info Systems
WG-05: Exchange Media WG-21: Computed Tomography

WG-06: Base Standard WG-22: Dentistry

WG-07: Radiotherapy WG-23: Application Hosting

WG-08: Structured Reporting WG-24: Surgery

WG-09: Ophthalmology WG-25: Veterinary Medicine

WG-10: Strategic Advisory WG-26: Pathology

WG-11: Display Function Standard WG-27: Web Technology for DICOM

WG-12: Ultrasound WG-28: Physics

WG-13: Visible Light WG-29: Education, Communication & Outreach
WG-14: Security WG-30: Small Animal Imaging

WG-15: Digital Mammography and CAD WG-31: Conformance

WG-16: Magnetic Resonance
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WG6

2016/5/30 | ~ |2016/6/3 Munich Germany

2016/9/12 | ~ | 2016/9/16 Washington DC USA

2016/11/7 ~ |2016/11/11 Washington DC USA

2017/1/30 | ~ | 2017/2/3 Washington DC USA MITA

2017/3/127 | ~ |2017/3/31 Washington DC USA MITA
DSC. WG10. WG29

2016/4/6 ~ |2016/4/8 Bochum, Germany

2016/9/6 ~ | 2016/9/8 Dalian (X&) China

2016/11/29 | ~ | 2016/12/1 Chicago. USA
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o ZDIEMNTIT4THEWGIXWGT (Radiotherapy) .
WG27 (Web Technology) . WG28 (Physics)

o IITITIWG13HVideolF#H . WG17H 3D Printing
DEYFLNTEMIEL . WG14 Security, WG31
Conformance MV EREAD BRI Z 32 1T T/EMEE
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2016 FF MWG6TZE &L =Supplement

Sup Description
1 121 CT Procedure Plan and Protocol Storage
2 147 Second Generation Radiotherapy - Prescription and Segment Annotation
3 164 Contrast Agent and Radiopharmaceutical Administration Reporting
4 169 Simplified Adult Echocardiography Report
5 175 Second Generation Radiotherapy —C-Arm RT Treatment Modalities
6 176 Second Generation Radiotherapy - New RT Radiations
7 183 Redocumentation Webservices
8 188 Multi Energy CT
9 189 Parametrical_Blending_Presentation_State_Storage
10 190 Volume Rendering Volumetric Presentation States
11 191 Patient Radiation Dose Reporting
12 192 Instance Approval Storage SOP Class
13 193 REST Notifications
14 194 RESTful Non-Patient Instance Storage
15 195 HEVC/H.265 Transfer Syntax
16 196 Segmentation Creation Template
17 197 Ophthalmic Tomography Angiographic (OCT-A) Image Storage SOP Classes SOP Class
18 198 Retirement of WADO-WS
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2016 FE OWGH6 TEH IR

Sup 5A 9R 11A 1H 3R
1 121 FT
2 147  TU TU TU TU
3 164 PC PC PC
4 169 FT
5 175 LB
6 176 PC
7 183  PC PC PC
8 188 PC PC
9 189 PC LB LB
10 190 FT
11 191 LB LB LB
12 192 PC LB
13 193 PC
14 194 PC FR LB FT
15 195 PC FT
16 196  PC
17 197  FR PC LB LB
18 198 PC

FR:First Reading, PC:Puclic Commenct, LB:Letter Ballot, FT:Final Text, TU:Trial Use
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« 20165128 1H®MDSC

— New Work Item
« MPPS Radiation Dose®!)? 47 (RDSRZFIA)
e Retire WADO-WS
e WG13 Real Time Video
« WG31(Conformance)
- BHEEEM RN DEET A
— Conformance Statement Update
— WG14(Security) D EB;E 1L
 AuditsR{bIRET
—WG17 3D Printing
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A-EB¥h Sinstance BARD EIEA

« Supl2l1 CT Procedure Pan and Protocol
Storage

- CTO7atra)LBAZInstanceb L TEIE
e Sup 192 Instance Approval Storage
— Instance M Approvalik Be & (& #r 32 #i
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Sup 188 Multi Energy CT

. fESEDModalityl CT I TIFERmMLENLILY
Multi Energy CTEIA D&~ EH65R

o Structural Image (ROIfE#R) ZImage~&
Overlay
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Sup 188 Multi Energy CT

M1 » — | Material-Specific Image | |Examples:
- lodine Map
) - Bone (Ca) Density Map
M2 Proportional Map Image
May be ignored /
Not described Material Labeling Images
Mn —
Material- Examples::
M1 - Virtual Non-Contrast : COMPENSATED
Conventional Removed Image | . vitual Non-Calcium : COMPENSATED
- Bone or Uric Acid Removed :
CTorVMI —— — | M2 SUBTRACTED (0)
Image o Subtract —
o Suppress Material Examples::
o Highlight M n ) lizati - Tendon Enhancement: HIGHLIGHTED
o Compensate Visualization
o Recalculate Images
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Sup 188 Multi Energy CT

Discrete Labeling (most-probable material): Proportional: Material A
B
2 0.3 ] CD
0: None / ga
1 : Materia| A contains 30% of
material A
2: Material B
3: Material C
l
l
l
Value based: Probability: ppaterial A
B
4 = Material A= 0-15 20% chance 02 - CD
. containing material A .
10| 20| | [1 | Material B = 10-20 B
150 Material C = 18-50
l l
| |
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Sup 188 Multi Energy CT

A) ACT image that is
windowed to highlight a
particular material with a
color map applied. It also
Blended Image may have a translucency

C applied to be able to see the
. image underneath. (E.g.
O lodine image, Effective Z
image)

O . B) A structural image

Structural Image showing the anatomical
structure.

O (E.g. Monochromatic image)

C) The result image
O O (combined information e.g.
Secondary Capture,
Blending, ...)

Overlay Image
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Supld9 fMRI

« Sup 189 Parametrical Blending
Presentation State Storage

— Parametric Map&Structural Image M 2=l B4 ES
EXREIE

— Registration& ¥ % F F

— R T4HIILEFMEAVBEISTBENE
9 5FEFAE

rI]]
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Example Result

e View combining:
Anatomical image
3 parametric maps
DTI map

Using:
Thresholds
Opacity
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Individual Images

e Anatomical
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Individual Images

e Parametric map showing coloring and applying threshold
coloring of the image
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Individual Images

e Parametric map showing coloring and applying threshold
coloring of the image
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Individual Images

e Parametric map showing coloring and applying threshold
coloring of the image
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Individual Images

 RGB image showing the DTI information having no
threshold
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Result view

« Result view after blending of the different images
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Result view

* Result view after blending of the different images with
application added information.

PRISM-DEMO-2
PRISM-DEMO-2
01/20/2014

@ t._SL{4)-Reading
Q) 1 SL4—Listeninc
@ t. SL4—SiIent Word

@ AxDTI Hi-Res X3 Direction
@ AX3D+C
E— ]

S31.1mm
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Supl195 HEVC/H.265 Transfer Syntax

e JIRAZSETEMNFILELGH-TIRELS-

Supplement
s FEEEHRMESILEETREEHTOEHSEL
TIRE

e WGA/13DZDDOWGECH HEBEEEBHOTIRE
IT5EHEDD—D
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Video coding standards history

« MPEG-2 (1994): Standardized In
DICOM in 2004

o Supplement #40

« MPEG-4/AVC (2003):
Standardized in DICOM in 2010
o Supplement #149 and #180

« HEVC (2013): Proposed for
standardization into DICOM
today

JIRASR-
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MPEG-2 AVC HEVC



Supl195 HEVC/H.265 Transfer Syntax

o grIEEZ . AIFEREIER[ BRI Z N EIL THRFE

s EEREENEO-REFIHRARIZEZTRET
SR, Al FERD A=W EL TIER[FHERD
HZ=T% I T TStorageD B E X ENHIAIHE
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Supl90 Volume Rendering Volumetric Presentation States

» Volume Renderingz{Tof-FRRIKRED R
« WG1IMLDIRE
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Segmentation Objects

Bounding Box Seg Object: Tumor

Posterior

Seg Object: Vessels
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191 Patient Radiation Dose Reporting

e« 20165F12AH1H®DSC

— MPPSH b Radiation Dose ModuleZRetire
 MPPSICKOMSAHIREEED)ZAT

— TR BB IXRDSRAEF1T

» Modalityh i A A]8EZERDSRIL., I RERFD
B E — ANZFIZTHMY=L\DITESZ D
[F<HRE

« WG28(Physics) MoDIRE

I
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Patient Radiation Dose SR (P-RDSR)

 Goals of the Patient Dose SR

— Store the results of Patient Organ Dose calculations:

— of a SINGLE procedure or MULTIPLE procedures
— including one or more modalities and procedure steps/phases

— of one or more organs

— Exchange intermediate results with peers

« Examples of modalities and procedures:

Single modality, single procedure step Multi-modality, single procedure step

« CT * SPECT and PET/CT
— internal organ dose — internal organ dose
— eye dose Single modality, multi-procedure step

* XA/RF (one time point) « CT
— skin dose map — internal organ dose
— internal organ dose — eye dose

* Mammography * XA/RF (multi time points being combined)
— glandular dose — skin dose map

* Projection x-ray (CR/DX) » XA localization / disgnostic plus intervention
— entrance skin dose — skin dose map
— internal organ dose — internal organ dose

* NM/PET » Mammography/Projection X-ray
— internal organ dose — Tomosynthesis

JIRASR- 38 o



Patient Radiation Dose SR (P-RDSR)

Data flow — simple case

Radiation _ ) Calculation Patient
Dose SR 1 Organ 1

Method 1 Dose SR 1

Dose Estimate:

e Organs1l

¢ RDSR Source 1
e Method 1

JIRASR- .
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Patient Radiation Dose SR (P-RDSR)

One RDSR, multiple organs

Radiation Calculation Patient

Dose SR 1 Organ 1 Method 1 Dose SR 1

Dose Estimate:

e Organs11,2,3

e RDSR Source 1
e Method 1

Organ 2

Organ 3

JIRASR- 40
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Patient Radiation Dose SR (P-RDSR)

Multiple RDSRs, multiple organs

Radiation Calculation Patient

Dose SR 1 Organ 1 Methodl = | DoseSR1

Dose Estimate:

e Organs11,2,3

e RDSR Source 1, 2
e Method 1

Radiation Organ 2
Dose SR 2

Organ 3
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Patient Radiation Dose SR (P-RDSR)

Multiple RDSRs, multiple organs, multiple methods

Radiation Calculation Patient

Dose SR 1 Organ 1 Method 1 Dose SR 1

Dose Estimate:
Organs 1, 2, 3

i e RDSR Source 1 i
/ i « Method 1 i

Calculation e
Method 2 Dose SR 2

Organ 2

Organ 3 e :

e Organs11,?2
* RDSR Source 1
« Method 2
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Patient Radiation Dose SR (P-RDSR)

Multiple RDSRs, multiple organs, multiple methods

Radiation Oraan 1 Calculation Patient
Dose SR 1 rgan

Method 1 Dose SR 1
Radiation \\

Dose SR 2

Dose Estimate:
e Organs11,2,3

i e RDSR Source 1 i
/ i « Method 1 i

Calculation Patient
Method 2 Dose SR 2
Organ 3 e — :
| e Organs11,?2 |
* RDSR Source 2
« Method 2
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Patient Radiation Dose SR (P-RDSR)

Patient Dose Determination: Data Flow Requirements

Modality Frame of Reference

T (FOR) |  Modality
7,

Image
Radiation

\ Radiation Exposure Information

X-Ray - X-Ray exposure techniques
i - Table, Gantry Angle, Beam Geometry, collimation
E Table, G Angle, B G llimati
quipment - Dose measure: CTDI, DAP, ...

v
Organ Dose
Reporter
System

Signifies part of Supplement 191 Patient RDSR
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Patient Radiation Dose SR (P-RDSR)

Patient Dose Determination: Data Flow Requirements

Modality Frame of Reference
T (FOR) Modality
7, Image
| Radiation
| I Dose SR
\ Radiation Exposure Information
X-Ray - X-Ray exposure techniques
E . - Table, Gantry Angle, Beam Geometry, collimation
qument - Dose measure: CTDI, DAP, ...
v
Organ Dose
> Reporter
System
. Equipment Information A
Patient Patient Model - Table dimension

Model T FOR
8 =

11 | I}
- {
L — 1.
g R T

Attenuating material, ...

v
Registration

10D
NF \uf
a “% Patient Registration Information
HAr Patient position on table

a—
e

Fiducials
Registration matrix between Patient
FOR and Equipment FOR

Signifies part of Supplement 191 Patient RDSR
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Patient Radiation Dose SR (P-RDSR)

Patient Dose Determination: Data Flow Requirements

Modality Frame of Reference
T (FOR) Modality
7, |  Image
Radiation

Radiation Exposure Information

X-Ray - X-Ray exposure techniques :
Equi - Table, Gantry Angle, Beam Geometry, collimation Patient Dose Surface
qument - Dose measure: CTDI, DAP, ... 3D map/view

v

dose map)

- :::::::::::::_u
Registration > Patient

Dose SR

Organ Dose
» Reporter X
System ::
. Equipment Information A , H
Patient Patient Model - Table dimension - i
Model T /_V FOR - Attenuating material, ... \Ijiaét\;\?/ma%o(?eegz?so- i '

10D
Patient Registration Information Calculated data for
- Patient position on table documentation and
- Fiducials reference to images and
- Registration matrix between Patient RDSR's

FOR and Equipment FOR

Signifies part of Supplement 191 Patient RDSR 46
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Patient Radiation Dose SR (P-RDSR)

Registration between Patient Model and RDSR
Case #1

Patient Images

=R T4> FOR
| ‘ X-Ray Images
O Gl)—= ?
D I
vy _L> 222

X-Ray Equipment Radiation Dose SR (RDSR) l A My My, My T X
- Table, position Ay My, M, M, Ty By
- Gantry Angle Registration AL lT B
- Beam Geometry, collimation Z| My My My T, 72
1 0 0 0 1|1
Registration matrix between:
- each RDSR FOR and

- the Patient Model FOR

Patient Model

Td, FOR

Patient Model
(3D image)
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Patient Radiation Dose SR (P-RDSR)

Registration between Patient Model and RDSR

Case #2
[ TABLE TOP HEAD
‘ Equipment Fiducials
oy |:| 1

X-Ray Equipment Radiation Dose SR (RDSR) A [My My, My Tl X
- Table position vs. Isocenter v vyl My M, M, Ty °y
- Gantry Angle vs. Isocenter Registration AT B
- Beam Geometry, collimation Z| My My My T, 72
1) 00 0 0 1]/1]
Registration matrix between:
- each RDSR Fiducial FOR and

- the Patient Model FOR

Patient Model

L,

Patient Model
(3D image)
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Patient Radiation Dose SR (P-RDSR)

Registration between Patient Model and RDSR

Case #3
FOR
TABLE TOP HEAD
Equipment Fiducials

X-Ray Equipment Radiation Dose SR (RDSR) MMy My My T

- Table position vs. Isocenter v Ay M, M, M, Ty By

- Gantry Angle vs. Isocenter Registration AT B

- Beam Geometry, collimation 2| My My Mg T, 172

| 1] 0 0 0 1] 1]

FOR

Registration matrix between:
PATIENT TOP HEAD - each RDSR Fiducial FOR and

/ - the Patient Fiducial FOR

Patient Fiducials

Note: the patient fiducials can be defined through a manual
measurent on the actual patient landmarks, or through image-
based measurements of landmarks visible on the X-Ray images.
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Sup 191 P-RDSR

o RUHE—~DFEE
o MPPSTHIIIFEEHZITO>TL\DEERA
D *F Iits
— Modality—RISHh nbModality—=PACS—RIS
— Modality[ZXRDSR®D 5t i M s 2
-1 7] jule | A 1) Ju M2 AP0y i &
— BRI REICH T 5BV GETE X DR ES
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CPack. Supplement® &%

« CPackR U'SupplementlZDUL\Tii&
o CPack

— CPackl3 A FEHsZE L H
— HEZCPacklZEENSCPETIZH L TEE

e Supplement

— NSNS EFHRZHEER
—EOYYIZEH BT TEE
e WITNELEIZIGLTIAA MR
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. CP(CPacky

CPack  #of CP’s oY B
86 21 2016/5/12 AR ERE
87 17 2016/7/27 TRERE
88 21 2016/11/3 10A E=s&E
89 7 2017/1/11 12RER=
90 26 2017/3/21 3SAEZ&ETE
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Supplement
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DICOM# 5| &2 —[ZDLVT

1  DICOM 11 T—HRT—3av
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1. JIRA DICOM committee

1. Seminars !Lll!!!'!'!%
s, TR T T
— DICOM book Seminar T O ok
e Dec.17 Eh

e Feb.04

s BEMZ00-0 >I-c WE

o target : beginners, RT and Vendors

— New Tech Seminar
e Aug. 30

 Theme : Application of Al to medical field
— Government : Healthcare of next era
— University : Deep learning
— Vendor : Dr. Watson
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1. JIRA DICOM committee

2. Healthcare software

CT,MR,CR,etc

Doctors operate ( or direct)

Proven benefit , covered by insurance
authorized, controlled by government

Medical Device

handy Pressure tester, pedometer, etc
anyone can buy, and use

Healthcare Device Off-the- rchase
was no guideline

Consensus of Industry guideline for ( at least ) safety.
JEITA,JIRA,JAHIS established “ voluntary restraint society

GHS (Good Health Software) http://good-hs.jp/
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1. JIRA DICOM committee

2. Healthcare software

ALL of 4below | LEVEL 3

QA management ISO 9001 OR (0)
Safety management IEC 82304 OR| LEVEL 2

Healthcare Device

Life Cycle Process IEC 62304 (32)
Risk management 1SO 14971 LEVEL 1
(19)

Seminar : how to make conformant Statement
ISO,|IEC standards lectures

Target : relatively small medical device manufacturers, software developers.
First step to medical products, minimum knowledge for medical device safety.

’ Sincel967
th



IHE — Japan Connectathon2016

e Connectathon2016
— 2016/SEP/13-19 Asakusa, Tokyo

— fee member non-member
US$4,000+1,000/sys* US$5,000+2,000/sys
( * : n systems free when joined n times in past )

— 43 companies
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IHE — Japan Connectathon2017 (PLAN)

Connectathon 2017 (PLAN)

+ 2017/SEP/25-29 (MON-FRI)

— Location : Asakusa, Downtown Tokyo
— Open House day SEP-27 (WED)

JIRASR-
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DSC Asia 2017 candidate

2017/SEP/
25(MON) WG-10,29 and welcome party
26(TUE) DSC

27(WED)+ WG’'s <= JP-CAT lecture

Location: JIRA office ( lidabashi,Tokyo) and/or
JAHIS office ( Shimbashi, Tokyo)

’ Sincel967
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