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ÅData Sharing
ÅSecurity
ÅTrust

Data Must be Accurate, Accessible, Actionable
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AI Tech

ÅML techniques

ÅDeep learning

ÅNLP (Natural Language Processing)

ÅRobotics

ÅComputer vision

ÅSpeech recognition

Outside the Software Industry



AI Kernel

ÅData + Compute

ÅTalent + Ideals + Tools
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How to choose an AI Project?

ÅStart Small

ÅAutomate tasks, not jobs

ÅCombine AI & subject matter experts

Pathological Image

Cancer Cell Counting

AI Experts & Pathologists
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Protocol Standardized is Everything



DICOM Standard



ACR-NEMA Standard No. 300- 1985 / 1988 
(American College of Radiology and National Electrical Manufacturers Association

SPI        1987

(Standard Product Interconnect) 

DICOM  3.0       1993

(Digital Imaging and COmmunication in Medicine)

The development of DICOM



The Parts of the DICOM Standard

ÅPart 1 - Introduction and Overview

ÅPart 2 - Conformance

ÅPart 3 - Information Object Definitions

ÅPart 4 - Service Class Specifications

ÅPart 5 - Data Structures & Encoding

ÅPart 6 - Data Dictionary

ÅPart 7 - Message Exchange

ÅPart 8 - Network Communication Support for Message 
Exchange

ÅPart 9 - Point-to-Point Communication Support for Message 
Exchange



The Parts of the DICOM Standard
ÅPart 10 - Media Storage and File Format for Media Interchange

ÅPart 11 - Media Storage Application Profiles

ÅPart 12 - Media Formats and Physical Media for Media Interchange

ÅPart 13 - Print Management Point-to-Point

ÅPart 14 - Grayscale Standard Display Function

ÅPart 15 - Security and System Management Profiles

ÅPart 16 - Content Mapping Resource

ÅPart 17 - Explanatory Information

ÅPart 18 - Web Services

ÅPart 19 - Application Hosting

ÅPart 20 - Imaging Reports using HL7 Clinical Document Architecture

ÅPart 21 - Transformations between DICOM and other Representations



DICOM Q&A
ÅDICOM 3.0 still Evolutionary or Stop?

ÅPart name is fixed or not?

ÅDICOM file is image-package only?

2011
2013

2014a, 2014b, 2014c
2015a, 2015b, 2015c

2016a, 2016b, 2016c, 2016d, 2016e
2017a, 2017b, 2017c, 2017d, 2017e
2018a, 2018b, 2018c, 2018d, 2018e
2019a, 2019b, нлмфŎΣ нлмфŘ όbƻǾΦύΧ

Part му ŦǊƻƳ ά²Ŝō !ŎŎŜǎǎ ǘƻ 5L/ha tŜǊǎƛǎǘŜƴǘ hōƧŜŎǘǎ ό²!5hύέ ǘƻ ά²Ŝō {ŜǊǾƛŎŜǎέόнлмоύ
tŀǊǘ нл ŦǊƻƳ ά¢ǊŀƴǎŦƻǊƳŀǘƛƻƴ ƻŦ 5L/ha ǘƻ ŀƴŘ ŦǊƻƳ I[т {ǘŀƴŘŀǊŘǎέ ǘƻ άLƳŀƎƛƴƎ wŜǇƻǊǘǎ 
ǳǎƛƴƎ I[т /ƭƛƴƛŎŀƭ 5ƻŎǳƳŜƴǘ !ǊŎƘƛǘŜŎǘǳǊŜέόнлмрύ
!ŘŘ tŀǊǘ нм ά¢ǊŀƴǎŦƻǊƳŀǘƛƻƴǎ ōŜǘǿŜŜƴ 5L/ha ŀƴŘ ƻǘƘŜǊ wŜǇǊŜǎŜƴǘŀǘƛƻƴǎέόнлмтŜύ

Radiomic Features(2017d)
DICOM SEG(2007)+Parametric Maps(2014)+DICOM SR(TID 1500)+Tractography(2015)



ACR Registry
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ACR NRDR

ÅThe ACR NRDR (National Radiology Data Registry)has been approved as a Qualified Clinical Data 

Registry (QCDR)for the CMS (Centers for Medicare & Medicaid Services) Merit-Based Incentive 

Payment System (MIPS) for 2017



ACR NRDR

ÅLung Cancer Screening Registry
ÅInterventional Radiology Registry
ÅCT Colonography Registry
ÅDose Index Registry
ÅGeneral Radiology Improvement Database
ÅNational Mammography Database
ÅClinical Decision Support R-SCAN
ÅMIPS (Merit-Based Incentive Payment System)



DICOM Image/SR for Dose Management



Mammography Organ Dose



Mammography Organ Dose 

ÅOrgan Dose Report Export



CT Dose Report



Snap-Shoot 
Image

DICOM SR Output



DX Area/Entrance Dose





Fluoroscopy Dose





Bi-Plane Dose





DICOM SR for CAD



Mammography CAD results
ά.L-RADS® -ƭƛƪŜέ 

recommendations



Mammography CAD SR

ÅDICOM SR Report Export



DICOM PS/SR for measurement



DICOM PS (presentation States)



  IHE CPI Ϛ ἤ ᵧ Ḗ
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ÅIHE Radiology Technical Framework, Volume 1: Integration Profiles
ÅCPI(Consistent Presentation of Images)

Ϛ ἤᴊ ᵧ П Ḗ

Å֯ Л֝Ṇ ϯ ὨҠϚ ᵧ
ÅҠ ḕװ Ὠ ҠװȲϯ׀ ∟ Ὠ
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  IHE CPI Ϛ ἤ ᵧ Ḗ
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  DICOM PS ᾬԈ в
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ÅṼ ϱ IHE CPIγ Ϛ ἤ ḖȲ ѿDICOM 
PS(Presentation states)ᾬԈ ׀

ÅDICOM Part 3 Softcopy Presentation State Information Object Definitions
Åhttp://dicom.nema.org/medical/dicom/current/output/chtml/part03/sect_A.33.html

#sect_A.33.1

Å МC.10.5 Graphic Annotation Module ứ
Å ᶮ (Graphic annotation)
Å (Point)ȳ᷉ (Polyline)ȳв פ (Interpolated)ȳ

Å ᶮ(Circle)ȳ ᶮ(Ellipse)

Åѝֿ (Text annotation)
Åѝֿ ȳ ȳᴯ ₤

Åứ ₤ ₤ȳ Ѡהȳѝֿ ᴯ



.a5 άwŜǇƻǊǘǎέ
WHO recommendations



BMD SR

ÅDICOM SR Report Export



¦ƭǘǊŀǎƻǳƴŘ άwŜǇƻǊǘǎέ





Clinical Data Registry



CathlabάwŜǇƻǊǘǎέ
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