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Vipasyana: A Full-Functional Wireless
ECG for Healthcare AloT System

Professor Hsi-Lu Chao from the Department of
Computer Science and Professor Sau-Hsuan Wu
from the Department of Electrical and Computer
Engineering formed a research team, “Vipasyana”, to
develop a full-functional wireless ECG for healthcare
AloT system to provide user-friendly, convenient and
comprehensive heart and vascular care services. The
research team won not only first place in the 2018
Smart Networking Innovation Application Competition
of the Ministry of Economic Affairs, but also the 17th
National Industry Innovation Award of the Ministry of
Economic Affairs, which brought out an innovation
paradigm of diversified industry-academia research in
Taiwan.

How could you improve a 100-year-old
electrocardiograph? The traditional electrocardiograph
is too bulky, too expensive, and inconvenient to carry,
so the research team proposed a portable method:
three band-aid-like patches are attached to a patient
to proceed real-time 12-lead ECG digital signals by
consuming 3-lead differential voltage with Al algorithm.

The massive variety and lack of integration services
in ECG monitoring systems are the clinical difficulties
for a long time. Using information and communication
technology, artificial intelligence and innovative
service models, the research team overcome step
by step challenges of heart diagnosis and care in
clinical scenarios, such as technology, manpower,
and price bottlenecks, which comprise "the difficulty
of confirming symptoms", "the difficulty of Long-
term clinical observation", "the difficulty of real-time
diagnosis", “the difficulty of warning signs of diseases”,
and “the difficulty of full-time care”.

The full-functional wireless ECG for healthcare AloT
system is composed of heart failure rehabilitation
system, cardiac dynamic parameter estimation,
real-time physiological signal monitoring, Bluetooth
positioning, posture analysis, automatic update
of deep learning models, and intelligent medical

information system. The most significant characteristic
of “Vipasyana” is that it extends system functions
based on an open-source healthcare information
system. The enhanced system provides personalized
and customized early warning/warning setting
and feeds the patient-specific ECG result into a
disease detection model trained by machine learning
technology to provide real-time and non-real-time
disease detection services.

As the technology and services of “Vipasyana” is
getting mature, the accuracy of ECG signal and atrial
fibrillation detection has reached 95%. Although the
accuracy of the diagnosis of myocardial infarction
and heart failure powered by artificial intelligence is
currently about 80%, the team confidently expects to
improve the system accuracy by more feedback in
clinical practice in the future.

The system of "Vipasyana" is an achievement of
industry and academia collaboration. The research
team cooperates with many domestic manufacturers,
including eight industry-research institutions such
as Advantech, the leading industrial computer
manufacturer. Regarding the experimental field, the
team collaborates with National Taiwan University
Hospital, Taipei Veterans General Hospital, Taichung
Veterans General Hospital National Cheng Kung
University Hospital, and Shin Kong Wu Ho-Su Memorial
Hospital. They will continuously enhance products and
services according to the actual needs and feedback
of hospitals, doctors and patients.

Through wearable devices, the full-functional wireless
ECG for healthcare AloT system can be applied to
cardiac diagnosis, rehabilitation care, emergency
care, and telemedicine market; hence it is expected
to witness future growth. At present, the system
has been applied for the review of a premarket
approval with clinical trials. In addition, a commercial
prototype of the remote monitoring system has been
implemented and a business plan is put on track.




