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New hospital opened on March 1st, 2020.



Concerns 

1.  Digital Innovative Hospital 2. . Manpower Shortage 3. COVID-19

Key Challenges of Setting up YonginSeverance Hospital



Challenges
2. The rapid advancement of AI and its applications in the clinical field

Emerging Challenges in Healthcare Service

1. Population aging and a shortage of care workers

3. The increase in personalized analysis, including genomics and 
proteomics analysis, and the rise of personalized treatment strategies.

4. Expansion of the Digital Healthcare Industry

5. Strengthening Data Security



Different Structures and Workflows in Each Medical Institution

Different Structures
Different Workflows



Different Structures and Workflows in Each Medical Institution

• 824 beds, 2344 staffs • 708 beds, 1719 staffs• 2437 beds, 9820 staffs

• Cancer, Cardiovascular, 
Rehab, Eye, Robot surgery

• Digital healthcare, 
Cardiovascular, Degenerative 
disease

• Cancer(Breast/thyroid), 
Cardiovascular, Spine & Joint



GROUP 1 GROUP 2 GROUP 3

* Combined version of three groups’ work

Design Thinking Workshop

❑ Reaching consensus among hospital members on digital transformation and defining 
objectives through a design thinking workshop



2020 (hospital opening) 2021 2022 Beyond

Full Integrated HIS

Imaging Data Integration Platform

Facial recognition system

Digital Hospital Status Dashboard

Voice Recognition Solution

Dashboards for integrated hospital 

status

Mobile-based location tracking system

Predictive modeling of patient activity

Hospital refrigerator temperature 

managing system

VR Training Solution

Personalized medication

Clinical Dashboard for patients care

Robot automation pharmacy

Hospital Information Control Center

AI Imaging readout Solution

Emergency Prediction Solution

Digital Pathology

Point of Care

Digital Clinical Protocol Modeling

EMR-integrated Communicator for 

Medical Staffs

Silence Patient Monitoring Alarm

Automate intravenous 

measurement/operation

Evolved EMR

Centralized MDT CDSS

Clinical data dashboard for patient 

monitoring

Wearable bio sensor

EMR-integrated extensometer/scale/

BP meter

EMR-integrated mobile patient 

monitoring system

Telemedicine Ward rounds robot

Tele-health care

Personal Health Management Service

Kiosk Service

(Automatic Patient 

Registration/Guidance)

Guidance Service in waiting room

Hospital Guidance and Directions 

Service

Consultation Service for Critical Patient

etc

App for Patients and their family Service robots

AI Speaker

Biometrics/Iris recognition 

Service robots for outpatients

AR surgery simulation 

Voice recognition solution

OPERATIONAL 
EFFICIENCY

CLINICAL 
EXCELLENCE

EXPERIENCE 
CENTRICITY

Consensus outcome in 1st workshop in 2019



Conclusion of the 2nd Workshop 

Clinical
Excellence

Efficacy

Mobile solution
For admission

Care-Plan Dashboard
For patient

Hospital management
dashboard

Step 1. Pre-admission/Admission Step 2. Diagnosis/Treatment Step 3. Recovery/Discharge

Device portal Report summary AI in HIS
(EMR/PACS)

병원비수납솔루션
(모바일,  Bedside

Monitor, Kiosk 등)

Navigation Follow up call service Robot assistance

Medication listing Administrative office AI Outpatient consulation board Wearable monitor VR EducationRounding information Multidisciplinary Team
Approach solution

Brightness control Post-discharge careVirtual clinic

Facial recognition
For identifying patient

Fluid control Fall-down monitoringVoice solution

Patient lounge

Drug dispenser

Service robot Wearable data

Public health platform Virtual hospital

Smart cabinet A.I. Speaker 약 정보 포털 Voice recognition Smart monitor 3D Priniting
환자 교육용

포털
(모바일 포함)

Self-check platformSchedule informationPost-discharge
Drug delivery

Automated drug deliveryFully Digital EMR

New Digital Initiatives

Patient
Experience



Dense Network as possible



Data flow from patient to Main Database

Outpatient
/

Home

IoMT 
Smart Hospital

In-
hospital

IoMT severe

Monitoring device
(e.g. Smart Watch/Insole)

Patient/family/staffs

Patient Monitor

eGateway ACK YUHS IDISHL7

score

IoMT
(+RTLS)

Vital signs

Patient survey

Vital signs

Real-time location

Monitoring app

Patient Monitor

Numeric DATA

waveform
DATA

HIS 

Wearable Devices,

Patient monitor

IRS real-time
Monitoring 

DMZ

모바일

Mobile App

Beacon

Scanner



Integration & Response Space



❑Real Time Locating System (RTLS) 



RTLS (Real Time Location System)

② Contact Tracing System Using RTLS

Real Time Location System, RTLS

① Asset tracking management system 
using RTLSRTLS(Real Time Location System) & Monitoring 



Tracing the chain of infection and identifying close contacts 

Dramatic reduction of investigation time: 12 hours with CCTV vs. Several Minutes with RTLS

RTLS (Real Time Location System)

NO date person Tracking duration findings
역학조사 방법

CCTV RTLS활용

1 20.09.30 OOO 
20.09.26 ~

20.09.28 (3d)
No RTLS tag, CCTV based tracking 12h 43min

보조지표로
활용

2 20.09.30 OOO
20.09.25 ~

20.09.29 (5d)
RTLS tag data + CCTV 4h 12min

사각지대가 
많아 포인트 
위주 활용

3 20.11.05 OOO
20.11.04 ~

20.11.05 (2d)
Contact data 

CCTV 
verification for 
final location 
correlated

1시간 45분

4 20.12.02 OOO
20.11.21 ~

20.12.01 (11d)
Longer duration data analyzed 4시간 9분

5 20.12.08 OOO
20.12.03 ~

20.12.07 (5d)
1시간 12분

6 20.12.29 OOO
20.12.28 ~

20.12.29 (2d)
System update, tracking time 
reduced

39분

7 21.03.10 OOO
21.03.08 ~

21.03.09 (2d)
12분

8 21.03.30 OOO 
21.03.21 ~

21.03.27 (7d)
10분

0
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1회 2회 3회 4회 5회 6회 7회 8회

RTLS CCTV + RTLS 

3 days tracking
12hr 43min

5 days tracking
4hr 12min

2020.Dec
11 days tracking 4hr 9min

2021.3Mar

7 days tracking 10mins

소요시간(H)

Total time for tracking in-hospital COVID-19



❑ A decision-making support system for infectious disease response that can identify and respond to infectious disease

epidemic risk factors by reflecting multi-level and multi-risk factor data and step-by-step quarantine response processes.

• Closure or reopening 
• Action information for each area

Decision-making on infectious disease 
outbreak areasDetermining the level of response based on the 

number of confirmed patients
• Levels of concern/caution/alert/risk

Infectious disease response level

Advancement of RTLS (Real Time Location System): Infectious Disease Decision Support System



Solution 
RTLS-based electronic entrance log 
(operating room, ICU, delivery room, NICU)

Entrance log
● The Korean Medical Act has been revised to specify that entry standards for facilities requiring infection control, such as operating rooms, deliver

y rooms, and intensive care units in medical institutions, must be followed, etc., and only patients, medical personnel, nursing assistants, medical t

echnicians, and guardians of patients who meet certain requirements are allowed to enter, and the names of people entering, purpose of entry, dat

e and time of entry and exit, contact information, and entry approval facts are recorded and retained for one year.

(RTLS)

2019.10.24

스마트폰 RTLS를 통한
특수구역 출입기록 생성 자동화

스마트폰 RTLS 기반의
디지털 감염취약 특수구역
출입자동 기록부 리포트 출력

Advancement of RTLS



❑RTLS + 5G + Robot



주요 기능

실증 계획 및 결과

주요 기능

실증 계획 및 결과

주요 기능

실증 계획 및 결과

✓ Information

Role

실증 계획 및 결과

• 원내 위치 안내 / 에스코트
• 소아병동 환자/보호자용 안내
• 사진 촬영 / 각종 엔터테인먼트
• 비전 인식 자율 주행

• 음성인식 기반 위치 안내/에스코트 
• 야간 순찰/안전점검 수행, 실시간 원격 모니

터링
• 친근한 컨텐츠 기반 안내서비스 

: 캐릭터 랩핑/게임, 동영상 등

✓ Brief logistics

• 체혈검체 → 검사실 이동
• 조직검체 → 검사실 이동
• 약제 이송
• 비전 인식 자율 주행, 음성인식

• 각 구역별 이동 시 엘리베이터 / 자동문 

연동

• 다중 목적지 기능

• 지정맥 인식, 자율 주행, 장애물 회피

• 병원 시스템 연동

주요 기능

실증 계획 및 결과

• 의료소모품 이송

• B2층 구매물류팀→ B1층 인공신

장실, 핵의학과  의료소모품 이송

• 엘리베이터 / 자동문 통과

• 지정맥 인증

• 수술 후 도구 세척을 위
한 이송 서비스

• 자율주행 / 이송

• 병원시스템 연동 

• 입원 환자 물품 이송 
• 간호 물품 이송

• 물품 이송 / 자율 주행

• 엘리베이터 / 자동문 통

과

• 서랍 잠금 장치

✓ Heavy weight 
logistics

✓ OR logistics ✓ Nursing logistics

AI·5G service robots



통합관제솔루션 매핑 통합관제 솔루션 메인화면

의료서비스로봇 운영현황 및 통계 화면통합관제 솔루션 4층 조회 예시

20

AI·5G Robot Information Integrated to IRS



❑Real time vital sign monitoring + RTLS
❑Rapid Response System + AI



Rapid Response System

Establishing a real-time monitoring and rapid response (RRS) solution for patients in hospitals using bio-
signals and location information

일반환자

ICU환자

Real time V/S
AI

Real-Time

Staffs

RTLSWaveformEMR 데이터
의료기기
데이터

웨어러블
데이터

EMR 데이터

스마트병원

의료기기
데이터

웨어러블
데이터

Rapid response team

이상징후
인식



Previous patient monitoring dashboard = NEWS based dashboard

Provides the patient's basic information and the variables registered in RRS and the total combined NEWS value. 

If a patient with a Total News score of 4 or more, the patient is registered as an RRS patient and team examine again for thepatient’s status 

(the criteria can be changed).

List of patients with abnormal values View Patient Details



AI based prediction of adverse event & sepsis

– AI can calculate with even only the basic V/S (SBP/DBP, PR, R
R, BT). The pattern is analyzed more accurately if laboratory v
alues are added

– When new data is entered into the EMR among the 19 items 
above, AITRICS-VC automatically recalculates and updates the 
score.

Utilizing 19 types of EMR data to accurately 
determine patient abnormalities

Data

AI-assisted early prediction of critical events, sepsis & deaths in 
intensive care units in general wards

General wards

ICU

Score predicting the risk of developing a serious event within 6 hours in 
patients admitted to a general ward

Score predicting the risk of developing sepsis within 4 hours in patients 
admitted to general wards

*Severe events: unplanned ICU transfer, cardiac arrest (CPR), death

MAES (Major Adverse Events Score)

SEPS (Sepsis Score)

MORS (Mortality Score)
Score predicting the risk of death within 6 hours in patients admitted to the
intensive care unit

※ 각스코어(MAES, SEPS, MORS)는 0~100까지의점수로표시됩니다.

조기 예측

6 vital 
signs

Real-time EMR information Early prediction of deterioration in patient's condition

※ Each score (MAES, SEPS, MORS) is expressed as a score from 0 to 100.

AI 
analysis

출처 : 용인세브란스병원 디지털 의료 심포지엄(김광준).2024.입원환자 위험도 모니터링을 위한 인공지능 기술

11 lab 
results 

Mental 
status

Age



AI based prediction of adverse event & sepsis



❑AI in clinical work 



AI Solutions in clinical activity

AI Fundus Solution
(for diabetic retinopathy screening)

AI Voice Recognition Solution
(Imaging/pathology readout, medical record)

AI Digital Pathology Solution
(Pathology: Ki-67, PD-1 )

AI Radiology assistance 
(Chest x-ray, Mammogram, chest CT, brain CT)



AI Docent (virtual human-based smart kiosk)

Provides hospital information through AI human models, 

Responds flexibly to user questions through LLM, 

Provides high accessibility for disabled users with barrier-free functions

< AI Docent main screen>

• Improved customer satisfaction 

• LLM, applying STT (Speech To Text) / TTS (Text To Speech) technology to p

rovide natural conversational services and visual friendliness

• Accessibility enhancement 

• Allowing people with disabilities and the elderly to conveniently check inf

ormation, and supporting foreigners for easy guidance.

• Increase customer response efficiency 

• Reduce the burden on guides by supporting simple and repetitive inquiry 

tasks



❑Digital twin & Hospital management



Digital Twin/Virtual Hospital

Overview of Yongin
Severance Hospital

Floor View Space view



Digital twin monitoring using RTLS data

(2022) Infection monitoring enhancement project

Infection  monitoring CDSS

(2023) Virtualpatients and virtual hospitals project

Digital twin platform 

<Location tracking (based on movement of people in the hospital) simulation 
example >

이미지 출처:공동연구개발기관 양산부산대병원



❑ By linking digital twins and hospital information systems (HIS/EMR, etc.), density and treatment time, thereby

reducing patient waiting times and realizing efficient outpatient operation (reducing patient waiting time, efficient

resource allocation, improving treatment quality, reducing operating costs, enhancing stability, and improving

process).

< Blood collection room density simulation system screen >

Digital Twin Solutions: Density Simulation



Main data center and DR server failure simulation training – Hospital 
information system outage

Digital Twin-based Computer Failure Level 1 (Code White) Disaster Response Simulation 
Training

Conducting simulation training on digital twin-based network failure situation

33



❑An extension of the patient's overall assessment
: Home-Hospital-Home



Hospital 
(quarantine/hospitalization)

outpatient home care

Advancement into a smart patient care system

Expanding PADES-G self-reporting for isolation ward pat
ients to hospital patients

Observe vital signs of patients in and out of the hospital using wearable devices, 
etc., check changes in patients' conditions at any time, and link this to the EMR.

중요도의변화

Combining Patient report + vital sign monitoring



In-Hospital Smart Patient Care System

PADES-G

Analysis of patient’s status trends through 
visualization of self-survey results

Pain , Anxiety , Depression , Eating , Sleep, General Condition

IoMT 디바이스 활용

Utilizing device measurements → Activity 
(steps, distance traveled), walking (speed)

리포트 기능
제공 준비 중

Basic info

Basic information and safety pro
blem (fall, infection)

Wearable deviceSmart insole Smart bandVital Sign

Hourly pulse, respiration, body 
temperature, BP graph

patient's walking status 
and movement/action

activity level, heart rat
e, and sleep status.

heart rate, ECG, apnea, 
skin temperature

An integrated management system for monitoring and analyzing real time health data
✓ Provides customized medical services
✓ Provides an overall assessment of the patient's condition at a glance



❑Customized control of hospital environment



Provide a safe and comfortable customized hospital room for specific hospitalized patients through

hospital room environment management.

Adjust lighting, noise, humidity, etc. according to the patient's condition, and provide family videos and

stabilizing music to ensure the patient's mental and physical stability.

Smart patientunit - environment management



❑Increased efficiency of general hospital work



RPA (Robotic Process Automation)
2023 1단계– RPA training (온라인) 

-교육기간 : 2023.04 ~ 05

-교육장소 : 온라인상시

2단계–RPA Essential training

- 교육기간 : 2023. 05. 25 ~ 06. 21)  

<RPA Key User 모집홍보>

RPA (Robotic Process Automation)

2024 RPA training



RPA (Robotic Process Automation) (29 process on service)

년도 No 부서 개발 구분 프로세스명 작업주기

2021년

1
Management team

구축업체 *Automatic isolation bed assignment 시간별

2 구축업체 *SMS transmission of isolation patient ward assignment 시간별

3

Medical record part

구축업체 Save hospitalized patient distribution 일별 06:00 실행 (휴일 제외)

4 구축업체 Cancer patient information registration 월별

5 구축업체 Handling of insufficient records of reevaluation of long-term patients 일별 11:00 실행 (휴일 제외)

6 구축업체 SCRAP Check for failure to create high-risk procedure records 일별 10:00 실행 (휴일 제외)

7 PR Team 구축업체 Yongin Severance Hospital News Scrap 일별 01:00 실행 (휴일 제외)

8

Insurance Review Part

구축업체 Reimbursement data transfer 필요시

9 구축업체 Reimbursement data transfer 필요시

10 구축업체 Billing Data Reduction/Performance Reporting 필요시

11 구축업체 reduction report 필요시

12
Nursing education 

구축업체 Check for missing required formats 일별 05, 13, 21시 (총 3회)

13 구축업체 Check for insufficient hospitalization records 일별 05, 13, 21시 (총 3회)

2022년

14

Diagnostic Laboratory Med
icine Team

자체개발 Compilation of diagnostic laboratory medicine and TAT evaluation report data 월별

15 자체개발 Compilation of monthly diagnostic test statistics 월별

16 자체개발 Compilation of blood receipt records and IRD issuance records 월별

17 자체개발
Monthly blood collection waiting time statistics for outpatient blood collection 
room

월별

18 자체개발 COVID-19 Test Container Request 월별 (현재 미사용)

19 PR Team 자체개발 Monthly Yongin Severance Hospital Faculty Papers Summary 월별

20
Planning and Budget Team

자체개발 Report on previous day's medical treatment 일별 07:15 실행

21 자체개발 Same-day medical report 일별 17:00 실행

2023년

22
Medical Equipment Part

자체개발 SAP Register a quality inspection report 필요시

23 자체개발 SAP Equipment registration 필요시

24 Radiology 자체개발 PACS transfer 일별 매 시각 30분마다

25 Nursing – surgical part 자체개발 Daily operating status of the operating room 일별

2024년
(상반기)

26 Nursing – surgical part 자체개발 Operating room weekly report 주별

27 Insurance Review Part 자체개발 Response document management 일별 07:00 실행 (휴일 제외)

28
Laboratory Medicine 

자체개발 Sending POCT daily quality control results by email 일별 07, 16 (총 2회)

29 자체개발 Transmission and storage of consignment inspection results 시간별
총합계 10 10개 부서, 29개 프로세스 구축



1부 RPA 활용 사례 발표 2부 BINEW 로봇 퇴임식

RPA Excellent Utilization Achievement Contest to Celebrate 5th Anniversary of Opening



❑Our experience in summary 



Digital Solutions in YonginSeverance Hospital@2024



Summary & Conclusion

2. The rapid advancement of AI and its applications in the 
clinical field

1. Population aging and a shortage of care workers

3. The increase in personalized analysis, including genomics 
and proteomics analysis, and the rise of personalized 
treatment strategies.

4. Expansion of the Digital Healthcare Industry

5. Strengthening Data Security

2. Exploring and introducing AI solutions needed in the f
ield

1. Increasing treatment efficiency through strengthened 
patient monitoring

3. Integrated analysis of patient's individual subjective 
status assessment and objective vital signs

4. Active participation in changes in the digital 
healthcare industry

5. Strengthening Data Security



Thank you!!
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