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/  2 Background  

ÁIntroduction to UC Lab., KHU, Korea  

ÁPreliminary Works - Smart CDSS 

ÁVideo for Knowledge Construction 

ÁIMP(Intelligent Medical Platform) 

ÁBenefits & Lessons 

ÁVideo for IMP Concept 
Appendix 

 
 
 



                                 

/  3 Introduction to Ubiquitous Computing Lab, KHU, Korea  

[Professor Sungyoung Lee] 

[Ubiquitous Computing Lab, since 1993] 

Authored/coauthored more 
than 500 technical articles (190 
of which are published in 
archival journals) 
 

Current Members (25) 
2 Post Doctorate Researchers 
14 PhD Students 
6 MS Students 
3 Undergraduate Students 

Major Projects 

Department of Computer Engineering, 
College of Electronics and Information, 
Kyung Hee University, Korea 

sylee@oslab.khu.ac.kr 
http://uclab.khu.ac.kr 

2017-2023 

 2006- 2014 

2014- 2018 



                                 

/  4 Introduction to UC Lab: Research Interests  



Smart CDSS 



/  6 What is CDSS (Clinical Decision Support Systems) & Why CDSS?  



/  7 CDSS Architecture in General  



/  Requirements of CDSS Knowledge base  8 

Requirements of Knowledge Construction 

Integrity 

Adaptability 

Freshness 

Reliability 

Clinical Decision 
Support System 

Rule (Knowledge creation) should be accurate 
τ Rule should reflect medical knowledge completely 
τ Rule should be worth enough to be used in the actual medical 
environment 

Rule must be customizable based diverse hospital environment 
- It should be  customizable based on available resources (medical device, 
inspection device, etc.) 

Easy to update new knowledge 
 - Each time a new treatment, prescription, or surgical 
procedure is derived, the Rule should be updated on these 
matters. 

Must have sufficient credibility 
 - Utilized knowledge should have sufficient reliability based 
on certified thesis, clinical trial data, EMR inference data, etc. 

Rule KB  constructed 
without enough medical 

knowledge is 
meaningless 

Method of examination, 
treatment and operation 

differs based on the devices 
the hospital owns 

Update of new rule 
should be easy 

 
It should be based on thesis, 

pharmaceutical company 
clinical trial data, EMR 
inference data, etc. 

 
Physicians should  

generate  
and maintain the  

knowledge  
themselves 

Evidence 
Based 

Knowledge base requirements Detail CASE Final requirements 
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INFERENCE  
ENGINE 

KNOWLEDGE 
 BASE 

CDSS 

Hospitals 

Caregivers 

Laboratories 

Insurances Pharmaceuticals   

physicians 

HOW TO CREATE / MAINTAIN 

CREATE/ 
UPDATE 

Gets Knowledge from guidelines 

Dialogue 

Difficult to validation & Verification 

Hard to manage Knowledge base by domain 
expert 

 

Low level of Knowledge accuracy  

Hard to know the reason for decision 
making (Black Box)  

 

Games 

Business Industries 

? 

KNOWLEDGE  
ENGINEERING  KNOWLEDGE 

ACQUISITION 

KNOWLEDGE  
VALIDATION 

KNOWLEDGE  
SHARABILITY 

IMPROVE  
EFFICIENCY 

REDUCE  
COST 

REDUCE  
ERRORS 

Limitations (Expert Driven) 

Limitations (Data Driven) 

Idea of Smart CDSS   



/  10 

Smart CDSS Framework 

Interface Engine  

S
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In

te
rf

a
ce

 

Adaptability Engine  

Adapter  
Interoperability Engine  

Adapter   
EMR/PHR 

S
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Standard Input  
Interface   

A
n
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n
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n
 S
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Knowledge Engine  

ABQQ D_ _bc 

Knowledge Manager  

Knowledge   Broker  

Rule Editor  

Arden Syntax Studio  

 
SNOMED 
Ontology  

Rule Validator  

Syntax Validator  

Compilation Module  

Rule Parser 

MLM Repository  

MLM1   ̈ MLMn  

I-KAT  

Rule Builder 

Object 
Coder 

Executable Environment  

MLMInvoker  

Clinical Knowledge 
Base 

Case Base 

CB1 ¨ CBn 

Case Structure 

Methods  

Similarity 
Function  

MLMAugmentedCBR  

Smart CDSS KB and Reasoner 

KnowledgeButton   

KnowledgeButton  Manager  

Input Request Handler  
Output Response 

Handler  

Knowledge Canvas  Terminology Binder  

MeSH 
Repository 

Evidence 
Base 

Resource 
1 

Resource 2 

Resource 
n 

Smart CDSS 
Consumer  

EMR/PHR 

HIS 

LIS 

Pharmacy 

Pat.Charting  

Data Exchange 

Data Exchange  
Web Service 

HL7 Exchange 
Service 

Clinical Models  

Knowledge Button  

Retrieve documents from 
PubMed to provide evidence 

support for knowledge  

Execution Engine  

Execute inference engine to 
generate recommendations  

Offline   Knowledge  
Acquisition  

Data Driven Knowledge 
Acquisition  

PubMed comprises of more than 
26 million citations for biomedical 
literature from MEDLINE, life 
science journals, and online books  

KAT(Knowledge Authoring Tool)  

Provides knowledge authoring 
environment for domain 

knowledge experts  

A
d

a
p

ta
b

ili
ty

 E
n

g
in

e
 

In
te

rf
a

ce
 b

e
tw

e
e
n

 
C

D
S

S
 a

n
d

 H
IS

 

Smart CDSS Architecture  
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Phase-II: Prediction Model from patient medical 
record (Data Driven) 

Phase-II: Refined Clinical Knowledge Model after 
validation of PM from CKM (Guideline Enabled) 

Phase-I: Clinical Knowledge Model from 
Guideline 

 

Phase-III: R-CKM Conversion into MLM 
(Expert Driven) 

Case Study: Knowledge Acquisition -3 Phase Model  
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Mind Maps 

THS 

size Scan. sonography  

Low risk 
12-24 FU 

<1cm  
12 FU 

Very Low susp 
No FU 

High susp. 
FNA 

>=1cm  
FNA 

Knowledge-base (PR) 

Rule THS Size Risk Sonog. Recmd. 

I-1 Normal  >=1c
m 

Na Na FNA 

I-2 Normal  <1cm NA NA 12 FU 

I-3 Normal  NA Low Na 12-24FU 

2-4 Subnormal  NA NA NA Scan 

3-5 Elevated NA NA High  FNA 

3-6 Elevated NA NA Very Low No FU 

1 

2 

3 

KNOWLEDGE BASE 

MLMs 

Mind Maps 
(Domain Experts Tree Model ) 

ÅConsulting guidelines, Clinical Trails, 
and others 

Å Incorporating local practices and 
context 

Advantages 
ÅEasy representation (Most domain 

expert adopt) 
ÅProvide detailed narratives 
Limitations 
ÅHigh abstraction (not explicit 

knowledge) 
ÅChance of redundancy & ambiguity  

CKM (Decision Tree) 

THS 

Scan. 
sonography  

FNA 12 FU 12-24 FU FNA No FU 

Evaluate size 
& Risk 

>=1cm <1cm Low risk 

subnormal 

elevated Normal 

High susp. 
Very Low 

susp. 

Clinical Knowledge Model 
(Decision Tree) 

ÅSeparating actions, conditions, and 
recommendations 

ÅRepresentation in formal decision tree 
Advantages 
ÅConcrete representation (explicit 

knowledge) 
ÅRemove redundancy & ambiguity (reduce 

error chance) 
ÅProvide detailed narratives 
Limitations 
ÅAdoption needs to follow formalism 
ÅNon-executable by computer 

Knowledge-base 
(Production Rules: PR) 

ÅCKM -> rules using top-down: left-right 
traversing 

ÅConversion of OR into ANDs in PR 
Advantages 
ÅConcrete representation (explicit knowledge) 
ÅComputer executable representation 
Limitations 
ÅNon-sharable  

Knowledge-base 
(Medical Logic Module: MLM) 

ÅCombining PRs into coherent logics 
ÅRepresent concepts in standard format 
Advantages 
ÅSharable and executable representation 
ÅConcrete representation (explicit knowledge 

with detailed meta-data support) 
Limitations 
ÅComplex compared to PR 



/  13 

Guideline based strategy 
 
1. Patient initial observation for tumor presence 
2. Ordering sonography 
3. Evaluate sonography results and evaluate patients 
4. Based on severity and size of the tumor, decision is made 

for further Surgery evaluation using FNA 



/  Case Study:  Thyroid Cancer Follow Up Recommendation  
Expert Tree (Mind Maps) -> Formal Decision Tree (CKM -Clinical Knowledge Model)  

14 

X Redundant Information  

Å Separate Actions & Conditions  
Å Draw relationships  

Å Composite condition  
Å Draw relationships  

Å Extract conditions and recommendation  
Å Concrete relationships  



/  Case Study: Thyroid Cancer Follow Up Recommendation  
Formal Decision Tree (CKM -Clinical Knowledge Model) -> Rules (Production Rules)  

15 

1 

1 

2 

2 

Traversing: 
ÅTop-Down 

Traversing: 
ÅLeft-Right 

1 

2 
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System Accuracy: 81.5%  
Overall KB rules: 3034  

Interpretation:  
ÅTotal Patients : 292 
ÅPatient Distribution: 20 paths 



/  17 Achievements of Smart CDSS  



Intelligent Medical Platform  
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V Artificial Intelligence Society  
V 4th Industrial Revolution  
   -> Increased Productivity by Super Connectivity and Super Intelligence  

New Waves  

Background  
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AI in Medical Service Systems Ř AI Doctor  

Korea 

Medical big data cloud infrastructure vhsg o`shdmsŝr 
gene and clinical information  

Ogxrhbh`mŝr oqdrbqhoshnm `mc diagnosis support system 
using voice recognition  rn b`kkdc @H ŜMTFTŝ 

AI based Diagnosis system for lung disease, pneumonia 
and breast cancer using chest x -ray image  

International  

Hmsdkkhfdms ch`fmnrhr rxrsdl trhmf 0-5 lhkkhnm o`shdmsŝr 
medical data in NHS, UK  

Next generation AI assistance system which has a 
reasoning ability  

Conducting Hanover project where AI can offer the 
best effective medication by analyzing state of tumor  
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Existing Medical Systems 

Personal Assistants Healthcare Systems 

Strength 

Ç Highly Interactive 
Ç Natural User Interfaces 
Ç User Engagement 

Weakness 

Ç No Actionable Knowledge 
Ç No Concept of appraised 

evidence support 
Ç Limited Visual 

Understanding 

Strength 

Ç Actionable Knowledge 
Ç Empowering the expert user  
Ç Evidence support for 

domain experts 

Weakness 

Ç Non-Interactive 
Ç Rigid Knowledge Structures 
Ç Lack Context-awareness 

 



/  22 

Knowledge 
Acquisition 

1 

Dialogue Manger 

Patient MRI 
Image Analysis 

Domain Expert 

Image  
Data 

Knowledge Base 

Cloud 
Endpoint 

Data Driven 

 
Cloud 

Endpoint 

Cloud 
Endpoint 

Á It provides way of 
communication  only 
 
 
 

Á Extract knowledge 
from users dialogue Expert Driven 

2 

3 Existing {ȅǎǘŜƳǎΩ Limitation 

Á Deep learning algorithm 
cannot provide reason 
of decision making 
(Black box) 
 
 
 

Á Using white box  AI 
techniques to create  
knowledge base 

Existing {ȅǎǘŜƳǎΩ Limitation 

Á lack of verification and 
validation for huge 
number of rules. 
 

 
Á Incremental 

Knowledge acquisition 

Existing {ȅǎǘŜƳǎΩ Limitation 

Solution 
Solutions 

Solutions 

Machine Learning 

Knowledge 
Authoring 

Tool 

Structured 
Data 

Unstructured 
Data 

Provide high quality medical knowledge service 

New Requirements: Methods for Knowledge Acquisition  
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01 

02 

03 

04 

UI/UX  
Authoring  

Tool 

Knowledge  
Authoring  

Tool 

Evidence  
Support  

Tool 

Data 
Analytics 

Tool 

Á Incremental Learning-based 
validation and verification 

Á Intelli-sense support 
 

Á Overall UX quantification over time 
Á Adaptive UI based on UX 

Á Evidence support form PubMed 
Á Quality assessment retrieved 

documents 
 

 

Á Real time monitoring 
Á Health-log visualization 
 

UX Expert 

Physician 
Physician 

Patient 

Physician 

Easy to commercialize by providing development environment 

New Requirements: Engineering Tool Support  
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Credible Secure Personalized Reliable 

Accurate Transparent Context Aware Easy to use 

 Source: LittleΣ [Φ ŀƴŘ .ǊƛƎƎǎΣ tΦΣ ά¦ōƛǉǳƛǘƻǳǎ IŜŀƭǘƘŎŀǊŜΥ 5ƻ ǿŜ ǿŀƴǘ ƛǘΚέ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ ннƴŘ .ǊƛǘƛǎƘ I/L DǊƻǳǇ !ƴƴǳŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ teople and Computers: Culture, Creativity, Interaction-Volume 2, 2008 

Genetic Requirements: Considering Factors in Medical Systems  
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Clinical Decision Support Systems  

Patient education  

Clinical diagnosis  

Intelligent communications  

Intelligent    
Medical  
Platform  

Restricted Method of  
Knowledge Acquisition  

Difficult to Knowledge 
Construction & Maintenance  

Minimum level of  
Evidence Support  

Lack of Interoperability in  
Heterogeneous EMR/HIS 

Onnq Trdqŝr Hmsdq`bshnm 

Existing Medical Systems  

Limitations  

Data Driven and 
Human Driven Knowledge 
Acquisition with Dialogue  

Knowledge Authoring Tools  

 Evidence Supporting Tools  
(for PubMed ) 

Dialogue & UI/UX Tools  

Standard based Mapping and 
Interoperability Methods  

Motivations: Limitations and Solutions  

Solutions  
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AS IS: Smart CDSS TO BE: Intelligent Medical Platform (IMP)  

Proposed IMP: AS-IS  vs TO-BE 



/  27 Proposed IMP (Intelligent Medical Platform) Architecture  
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ᾌקּ ♅שּ♣ ӣ 
 

ᾌקּ ♅שּ♣ ӣ 
 

Visual Recognition based KA  

Image Preprocessing Segmentation 

Model Collection 

Category Classification 

Feature Extraction 

ROI Allocation 

ᾌקּ ♅שּ♣ ӣ 
 

ᾌקּ ♅שּ♣ ӣ 
 

            Actionable Knowledge Acquisition  

ᾌקּ ♅שּ♣ ӣ 
 

ᾌקּ ♅שּ♣ ӣ 
 

Descriptive Knowledge Acquisition 

Structured 
Data 

Unstructured 
Data 

Image 
Data 

Data Acquisition 
and Persistence 

Repository 

Image 

HOG Feature vector 

1 

2 

3 Image X, MRI., Brain 

Image X, MRI, Brain  

4 

5 Image X, MRI, Brain 

6 Image E, MRI, Brain 

7 
Secondary Image A 
(Extracted from E) 

Knowledge Controller Knowledge Verifier 

Answer Retrieval  Knowledge Creator 

8 9 

Request 
( Key, Value pair) 

(Refined:  
Key, Value pair) 

10 
Response 

11 

Response 

12 
Response 

Response 

Expert 

Preprocessing 

Ontology Manager 

Information Extractor Semantic Analyzer 
K

n
o
w

le
d
g

e
 

In
te

g
ra

to
r 

1 

Textual 
Data 

2 N-grams 

3 

Named Entities 

4 Concept Hierarchy 

5 Ontology 

6 

Changed Ontology 

7 

Key, Value Pairs 

13 Verified  

ᾌקּ ♅שּ♣ ӣ 
 

ᾌקּ ♅שּ♣ ӣ 
 

Knowledge Engineering 
Tool 

1 Suggestion Request/
Response 

2 

3 

4 

5 

Uniqueness 
Å Improved image quality 
ÅAdvanced CNN layer 

tuning 

Uniqueness 
ÅReal-time Knowledge 

verification 
ÅEvolutionary 

Knowledge model 

Uniqueness 
ÅAutomated Ontology 

Construction 

Online Process 

8 
Request 

( Key, Value pair) 

O
ff
lin

e
 P

ro
ce

ss 

Core 1: Knowledge Acquisition and Inference    

Proposed  
Technology 

Posses  
Technology 

Existing  
Technology 
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ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Arden Syntax Studio 

Rule Editor MLM Validator 

Ontology Manipulator 

MLM Generator 
Compilation Module 

2 

MLM Repository 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Knowledge Button 

Communication 
Adapter 

Query Formulator 

Quality Recognition 
 Model 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Dialogue Manager 

Knowledge Coordinator 

Intent Manager Dialogue Builder 

Language Processing 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

      MLM Augmented Maintenance 

MLM Loading Interface MLM Validation Handler 

MLM Augmented CBR 
MLM  Case Base 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Executable Environment 

Inference Engine MLM  Invoker 

MLM Broker 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 
Actionable Knowledge 

Acquisition  
1 

RDR Rules 

Physician 

1 

Expert Heuristics / 

V&V 

Key Value set 3 

4 

Created 

 Rule 
6 Code Concepts 5 

7 
Generated MLM 

8 

Structured 

MLM 

9 MLM 

10 

11 MLM Cas

e 
MLM 

 Request 12 Related MLMs 
13 Validated MLM 

14 

Validated  

MLM 

Knowledge Base 

15 

HMIS ♣ּקּ ♅שᾌ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 
Service Integration Manager 

8 Evidence Reques

t 

WWW 

9 Key Words 

10 

PICO Query 

11 

Retrieved Articles 

12 

High Quality 

Articles 

1 

Recommendation  

Request / EMR 

2 

Standardized EMR Input 

3 Input  

Parameters 

4 

Input Parameters 

5 

Related MLM 

6 

Related MLM 

7 

Recommendation 
Evidence Request 

Patient 

Request Voice 

/ Text 

F
a
c
ili

ta
ti
n

g
 K

n
o
w

le
d

g
e
 A

c
q
u
is

it
io

n
  

RDF Triples 

Interaction Intent 

Input  

Request 

Request Voice / 

Text 
1 

1 

3 

2 4 

6 

Executable MLM 

Uniqueness 
Dialogue context-based intent 
recognition 
Identify knowledge sources 

Uniqueness 
ÅSemantic Reconciliation model 
ÅAutomatic MLM Generation 

Uniqueness 
ÅMLM based knowledge 

maintenance 

Uniqueness 
Å Automatic Evidence Acquisition 
Å Automatic Evidence Appraisal 

Knowledge Inductor 
5 

7 

Key Values 

Proposed  
Technology 

Posses  
Technology 

Existing  
Technology Core 2: Knowledge Engineering Tool  
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Technology 

Posses  
Technology 

Existing  
Technology 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Big Data Storage Processing 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Multimodal Data Processing  

Health-log Representation 
& Mapping 

Health- log Monitoring 

Data Persistence 
 
 
 

Query Writer Passive Data Reader  

Big data Storage 

Health-log Repository  

Intermediate  
DB 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 
Security & Privacy 

ᾌקּ ♅שּ♣ ӣ 
 

ᾌקּ ♅שּ♣ ӣ 
 

Knowledge Engineering  
Tool 

ᾌקּ ♅שּ♣ ӣ 
 

ᾌקּ ♅שּ♣ ӣ 
 

Knowledge Extraction  

Uniqueness 
Åsoft real-time data read 

from Big data storage 

Uniqueness 
ÅReal time active health-log 

monitoring 

Multi-modal data 

(Observatory + 

Interventional) for 

persistence 

Query Library 

2 

2 

2 

1 

4 

5 

6 

3 

4 
5 

6 

7 

8 

9 

Request to Read 

& write of data 

Read & write of 

multimodal data 

Handling the 

Analytics request 

Run Query over HDFS Retrieve streaming 

Data 

Required Data 

Stream Required 

Batch Data 

Set 

Synchronous 

Interventional Data 

(EMR, EHR, 

Documents) 

 

Multi-modal Data for 

Representation and Mapping 

3 

Mapping model 

 for Repository 

Mapping and  

identified data 

Health-log Monitoring 

Situation 

Alarming Situation Notification 
Structured / Unstructured/ 

Non-textual data 

Active Data Reader  

Real-time Analytical  
Processing Acquire Content 

1 

Data Acquisition 

Observatory Data 

Interventional Data 

Asynchronous  

Observatory  

Data 

 ( semantically 

 enriched ) 

 

Build Content 

Index  
Content 

Structured 
Data 

Unstructured 
Data 

Image 
Data 

ECG 

Glucose Level 

Blood Pressure 

O
b
s
e

rv
a

to
ry

 D
a

ta
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e

n
tio

n
a

l D
a

ta
 

M
u

lti
-m

o
d

a
l D

a
ta

 S
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Monitoring Situation & Constraints 

Core 3: Big Data Processing and Storage  
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ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Data Collection 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Knowledge Engineering 
Tool 

User Interaction Tracker 

Self-reported 
Data / session 

log 

Feedback Manager 

Emotional Behavior 
Tracker 

Session 

 log 

Session  

log 

1 
Load  

Knowledge  

engineering  

studio 

Eye Tracker 

GSR 

EEG 

Microphone 

Video CAM 

Survey 

ECG 

User feedback 

2 Start tracking 

End User 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Performance metrics  

Adaptation and 
navigation rules 

UX Model 

3 

4 

Route date 

Task success 

Time on task 

U
X

 M
e
a

su
re

m
e
n

ts
  

Errors 

E
ff
ic

ie
n
cy

 

5 

L
o
a
d
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r 
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a
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Self-Reported Metrics 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Emotion Metrics 

L
e

a
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a
b
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ty 

7 

8 

Perform calculation 

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Perceptions & Consequences  

ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

Adaptation Manager 
Automatic Question 

Generator 

Automatic Survey 
Analysis 

Physiological Based 

Video Based 

Audio Based M
u
lti

m
o
d
a

l 
e

m
o
tio

n
 

F
u
s
io

n 

Load audio, video, eye tracking, EEG, ECG 5 
6 

R
o
u
te

 d
a
te

 

7 

7 

7 

8 

Perception 

Consequences 

9 

10 

9 

Forward 

Forward 

Find consequences using rules 
11 Forward 

12 
Generate questions 

13 
Load user response 

Save analyzed data 14 

Save ux data 

Uniqueness 
ÅPersonalized 

Adaptive User 
Interface 

ÅFeedback-based 
adaptive learning 

Reasoner 

GUI generator 

UI & Style selector 

UI Model 

1 

2 

3 
4 

5 

6 

Uniqueness 
ÅExtract true user 

emotional experience 
ÅRemove biasness and 

subjectivity Load user profile, device, context, 

UX 

Load rules 

Fire rules 

Invoke UI model 

Select UI 

Adaptive UI 

UX Model Manager 

11 

Rule Editor 
ᾌקּ ♅שּ♣ ӣ 

 

ᾌקּ ♅שּ♣ ӣ 

 

UI/UX Authoring 
Tool 

Core 4: UI/UX Evaluation and Management  
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Technology 

Posses  
Technology 

Existing  
Technology 

ᾌקּ ♅שּ♣ ӣ 
 

ᾌקּ ♅שּ♣ ӣ 
 

Automatic Mapping Authoring 

ᾌקּ ♅שּ♣ ӣ 
 

ᾌקּ ♅שּ♣ ӣ 
 

Interoperability Adapter HMIS  

LIS 

Pharmacy 

Pat. Charting 

Data  
Exchange 

Data  
Exchange WS 

HL7 Exchange S
ervice 

Clinical  
Models 

EMR/PHR 

Content Handler Conversion Manager 

Logic CM Execution Logic GM Execution 

Mapping  
Repository 

Mapping Authoring 

Standard  
Ontologies 

Mapping Evolution 

2 

Ontologies 

Uniqueness 
Å Standardized format 

conversion 

Uniqueness 
ÅCustomized mappings 

generation and evolution 
EMR  
Input 

EMR Data 

Concepts 

Mappings 

Concepts GMappings 

EMR Output Format 

GMappings 

Ontology 

Evolved Concepts 

Ontology 

Evolved Mapping 

Mappings 

Mappings 

vMR  
Output 

1 

2 

3 

4 

5 

6 

7 

6 

8 

9 

10 

1 

2 

3 4 

5 

O
n
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e
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ᾌקּ ♅שּ♣ ӣ 
 

ᾌקּ ♅שּ♣ ӣ 
 

Knowledge 
Engineering Tool 


