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Agenda

1 . Unmet need of Smart Health Care in Cardiology

2 . Standardization of data

3 . De-identification of data

4 . Fusion of Different type of data

5 . Co-work with AI tech, Medical field and 
Industry
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Current ECG detection methods

Current ECG detection methods
☞ ECG, HOLTER, implantable Loop recorder



mobiCARE™ +Cardio 의 모바일 앱은

현재 홀터 검사에서 수행하는 심전도 일지를 기

반으로 제작되었습니다.

 의료진이 부여한 코드의 입력을 통해 활성화

 패치 부착상태, 배터리 잔량, 블루투스 연결성 확인

 상태 경고 기능 : 부착 불량, 블루투스 연결 해제

 패치 연결 끊김 후 자동 연결 복원

 측정 경과 시간 리뷰

 실시간 심전도, 심박, 활동량 리뷰

 심전도 일지를 통해 증상 기록

 측정 완료 후 서버로 전송
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Ref.> 1. Hindricks G, et al. Eur Heart J. 2020;ehaa612.

• Definition and diagnosis of atrialfibrillation

2020 ESC AF Guidline1

Screening for atrial fibrillation



 Watch : Apple, Samsung, Fitbit, Verily

 Ring : Oura, Motiv, Sleepon, Circular, 

Viatom

 Patch : Medtronic, VitalConnect, 

iRhythm, Bardy, Sensium, Isansys,  Bio 

Telemetry, BioBeat, CardioCore, 

LifeSignals, Ezecg, etc

 Portable Devices : Eko, AliveCor

In Korea,

SEERS, Huino, ATSense, Mezoo, Skylabs, 

Wellysis, Healthrian·······



Various Data collection / analysis / Utilization system

Data collection / analysis / Utilization system
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1) Standardization of data
• The types of data collected through each wearable device are different.
• Standardized units, forms, and input methods for each data are required.



2) De-identification of data
• It is necessary to establish a standardized database capable of storing de-

identified biosignal data.

이주성(2002), XML 기반의 데이터 표준화를 위한 생체 신호 통합관리 시스템에 관한 연구



3) Fusion of Different type of data
• Analyze de-identified standardized biosignal data using artificial

intelligence algorithms

조진우, 최아영 (2020), 휴대용 및 웨어러블 측정기를 위한 ECG 와 PPG 신호를 활용한 합성곱 알고리듬 기반의 비가압식 협압 추정 방법
SS Kim, JB Park,. European Society Cardiology (ESC) 2018. Poster presentation



3) Fusion of Different type of data

G Joo, JB Park,. In Press IEEE Access 2020



Big data and machine learning (1) - Data set

G Joo, JB Park,. In Press IEEE Access 2020

AF/CAD/HF
(N:510,680/511,312/507,507)

Medicine
(N:509,478/510,119/506,380)

No medicine
(N:308,641/309,221/308,387)

Total subjects : (N:514531)

Disease group
(N:7,052/5,233/10,780)

No disease group
(N:502,426/504,886/495,600)

Disease group
(N:2,106/1,790/3,004)

No disease group
(N:306,535/307,431/305,383)

Training data
(N:407,582/408,095/405,104)

Test data
(N:101,896/102,024/101,276)

Test data
(N:61,729/61,845/64,678)

Training data
(N:246,912/247,376/246,709)

80% 80%20% 20%

FIGURE 1. Study population and data extraction procedures. The analysis cohort was divided into disease
and no disease groups, which were then divided into training and test sets. The training set was used to
build a prediction model and the test set was used to validate the model.



Big data and machine learning (2) – Outcome

G Joo, JB Park,. In Press IEEE Access 2020



Can artificial Intelligence Prediction Algorithms Exceed Statistical Predictions?

JB Park,. Korean Circ J. 2019 Jul;49(7):640-641

• Unlike the previous statistical analysis methods, the artificial intelligence model
cannot estimate the process that led to the conclusion

• Artificial intelligence models do not show a process that can infer the relationship 
between the risk factors and incidence of the disease. 

• Therefore, although there is the advantage that the prediction error is less and the 
accuracy is higher than that of previous statistical models, when new diseases occur, 
the predictive power is reduced to a great extent.

• Development of artificial intelligence model using heterogeneous* medical data 

based on artificial intelligence technology*

• It means the convergence of different medical data.



Clinical Data + ECG + Cardiac MRI (images) + etc,.

HW Cho, B Joung, JB Park. JACC Cardiovasc Imaging 2020 Aug 24

Age, Sex, HTN, Diabetes, Non-Ischemic Cardiomyopathy + Ejection fraction, 
LV chamber size

Figure. The inferior fragmented QRS(fQRS) was associated with late gadolinium enhancement(LGE) in non-

ischemic cardiomyopathy(NICM) patients. Examples of patients with LGE / inferior fQRS



4) Co-work with AI tech, Medical field and 
Industry

구분 업체명* 측정데이터 주요 기술 및 서비스 비고

1 휴이노 심전도 메모와치, 메모패치

2 대웅제약 씨어스 심전도 모비케어

3 헬스리안 심전도 심전계

4 얼라이브코어 심전도 카디아모바일

5 마젤원 전자의무기록(EMR) EMR 기반 응급상황대처

6 메디코넥스
치매노인

위치 데이터
치매노인 안심

7 올비 수면, 체온, 호흡 유아 건강모니터링

8 피에스 솔루션 보행 자세 스마트 슈즈

9 초이스테크놀로지 체온 블루투스 스마트 체온계

10 휴레브 체온 저주파 전자체온계 패치

11 스마디 피부수분 스킨프렌즈

12 참케어 혈압 손목형 웨어러블 혈압계

* 삼성, LG 등 대기업 제외 ※ 출처: 제안기관 연구진 재구성



Summaries 

• Should make a sustainable wearable healthcare data collection

pipeline

• The development of an integrated platform for collecting, storing,

and analyzing wearable healthcare data (Standardization)

• Should make new research and development projects based on real

medical field (Not just research)

• Network formation of wearable healthcare manufacturing and

service companies, and Academic institution (Co-Work)


