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學經歷介紹 

• 中原醫工系畢業 

• 奇美醫院─醫學工程師─兩年 

• 台南市立醫院─醫工組組長─四年 

• 成大資工所─視覺系統實驗室 

• 友信行─Siemens PACS專員─一年 

• 中台科技大學放射技術系專任講師─三年 

• 中國醫藥大學放射技術系兼任講師─四年 

• 陽明資訊影像系統部執行長─八年 

• 瑞特資訊總經理─八年 

• 醫療影像資訊標準協會(MISAT)常務理事 

• 多種醫學影像融合研究、醫學影像處理、PACS及跨系統規劃、DICOM及IHE規範、醫療影像量化研究、結構化報告研究、醫療大數據研究 

• 專利─心導管室微電腦汽球清洗機 

• RSNA參訪 (1996/2000/2011) 

醫院經驗 

外商經驗 

教學經驗 

創業經驗 
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• Data Sharing 
• Security 
• Trust 

Data Must be Accurate, Accessible, Actionable 





AI Tech 

• ML techniques 

• Deep learning 

• NLP (Natural Language Processing) 

• Robotics 

• Computer vision 

• Speech recognition 

Outside the Software Industry 



AI Kernel 

• Data + Compute 

• Talent + Ideals + Tools 
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How to choose an AI Project? 

• Start Small 

• Automate tasks, not jobs 

• Combine 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 

• Part 1 - Introduction and Overview 

• Part 2 - Conformance 

• Part 3 - Information Object Definitions 

• Part 4 - Service Class Specifications 

• Part 5 - Data Structures & Encoding 

• Part 6 - Data Dictionary 

• Part 7 - Message Exchange 

• Part 8 - Network Communication Support for Message 
Exchange 

• Part 9 - Point-to-Point Communication Support for Message 
Exchange 



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

• Part 11 - Media Storage Application Profiles 

• Part 12 - Media Formats and Physical Media for Media Interchange 

• Part 13 - Print Management Point-to-Point  

• Part 14 - Grayscale Standard Display Function 

• Part 15 - Security and System Management Profiles 

• Part 16 - Content Mapping Resource 

• Part 17 - Explanatory Information 

• Part 18 - Web Services 

• Part 19 - Application Hosting 

• Part 20 - Imaging Reports using HL7 Clinical Document Architecture 

• Part 21 - Transformations between DICOM and other Representations 



DICOM Q&A 
• DICOM 3.0 still Evolutionary or Stop? 

 

 

 

 

• Part name is fixed or not? 

 

 

• DICOM 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 ,2019c (Sep.)… 

Part 18 from “Web Access to DICOM Persistent Objects (WADO)” to “Web Services”(2013) 
Part 20 from “Transformation of DICOM to and from HL7 Standards” to “Imaging Reports 
using HL7 Clinical Document Architecture”(2015) 
Add Part 21 “Transformations between DICOM and other Representations”(2017e) 

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



ACR Registry 
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ACR NRDR 

• The 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 

• Lung Cancer Screening Registry 

• Interventional Radiology Registry 

•CT Colonography Registry 

•Dose Index Registry 

•General Radiology Improvement Database 

• IV Contrast Extravasation 

•National Mammography Database 



It’s All about Dose-EU 



Research Contract for Dose Management 



DIR Data Flow Chart 
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Dose Data Management System 

• 建立(DR, Mammo, Angiography, CT)機構診斷參考水平(LDRL) 

• 建立成人輻射劑量警示回饋 

• 建立小兒輻射劑量警示回饋 

 





Mammography Organ Dose 



Mammography Organ Dose  

• Organ Dose Report Export 









CT Dose Report 



Snap-Shoot 
Image 

DICOM SR Output 







DX Area/Entrance Dose 





Fluoroscopy Dose 





Bi-Plane Dose 
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Mammography CAD results 
“BI-RADS® - like” 

recommendations 



Mammography CAD SR 

• DICOM SR Report Export 

 





DICOM PS (presentation States) 



規範探討 ─ IHE CPI 一致性醫學影像呈現要求 

51 

• IHE Radiology Technical Framework, Volume 1: Integration Profiles 
• CPI (Consistent Presentation of Images) 

 一致性灰階影像呈現之要求 

• 在不同系統下影像調整結果可一致呈現 

• 可將每次影像調整結果儲存，下次可還原調整後結果 

• 或將原始影像與調整結果傳送至另一系統，亦可一致呈現調整後之影像 



規範探討 ─ IHE CPI 一致性醫學影像呈現要求 
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醫師調閱非呈現原影像 
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IHE CPI 流程 

儲存 
DIOCM PS 物件 



規範探討 ─ DICOM PS標記註解物件規範內容 

53 

• 依據上述IHE CPI呈現一致性需求，標記註解資訊以DICOM  
PS(Presentation states)物件儲存 

 

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

#sect_A.33.1 

• 規範中C.10.5 Graphic Annotation Module 定義 
• 圖形註解(Graphic annotation) 

• 點(Point)、折線(Polyline)、內插值曲線(Interpolated)、 

• 圓形(Circle)、橢圓形(Ellipse) 

• 文字註解(Text annotation) 
• 文字粗體、斜體、位置類型 

• 定義圖型標記類型、標記方式、文字註解位置 



BMD “Reports” 
WHO recommendations 



BMD SR 

• DICOM SR Report Export 



BMD Reporting 



Ultrasound “Reports” 







Cathlab “Reports” 



各式報告格式 
PCI 

PTA 

Pacemaker EP 

Other Biopsy 



統計-業務量統計 



統計-耗材統計 



統計-關鍵字搜尋 



統計-Registry Form 



Exercise ECG “Reports” 





Breast MRI CAD “Reports” 





FHIR Standard 





Emerging standards make “apps” a reality 

• FHIR = “Fast Health Interoperability 
Resources”  

• A standard for accessing health care data 
(“Resources”) 

• RESTful API design leverages Internet 
standards (HTTP, etc.) 

• Created by Health Level 7 International 
(HL7)  

• Emerging support by most major HIT 
providers (e.g., Argonaut Project) 

• Meets EHR Certification for MU3 

 

• SMART = “Substitutable Medical 
Applications and Reusable Technology” 

• A SMART App is a Web App  

• HTML5 + JavaScript 

• Typically embedded in EHR 

• EHR Data Access is via FHIR 

• OAuth2 for security and context passing 

• Also supports smart-phone and patient-
controlled apps 

 



Mobile Solutions Change the World 



Patient Information 
Verification for Bedside 
Monitor 









Patient Information 
Verification for AIMS 



彰化基督教醫院麻醉科SLS系統APP程式流程圖
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登入畫面 
掃描個人識別條碼(QR code) 



掃描病患條碼 
確認資料無誤後按[確定] 



病患資料顯示 
利用病歷號串連開刀房開單簽收資料 



掃描藥物條碼 
條碼上含有麻醉藥物所有重要資訊 



輸入注射劑量 
會根據濃度計算真實劑量 



送出正確數據 
提供修改及刪除功能 



Point-of-Care Tools for RTMS 







Infrastructural IT Vendor 



Create Value from Data  
(across the Health Continuum)   

Treatment Recovery Diagnosis Home Care Prevention Healthy Living 



System Architect & Coordinator 



醫師A

醫師B

心臟檢查室報告

心導管室影像報告

超音波影像報告 Research Materials

Data Registry

Data Dashboard

HIS Data

Clinical TrialsMulti-site Studies

BI & AI

台北榮民總醫院心臟內科大數據規劃示意圖

Case Study



Data Visualization 



醫療物聯網的生態圈 
藥商、儀器商、
研究計畫、臨床

需求... 

具有科研價值及臨床意義
的資料庫 

需要臨床支持及
科研服務的醫師、
醫療資訊平台商 
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