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ABSTRACT

A prototype of a remotely vital-signed monitoring system has been developed. This
system is wearable, easy to operate and applicable anywhere via conventional mobile phone.
The vital signs measured include the patient’s heart and lung sounds and electrocardiogram.
The frequency response of the heart sounds was found to range from 20 - 800 Hz while the
lung sounds range was 160 - 4,000 Hz. The designed PZT piezoelectric ceramic sensors
response can cover both these ranges. The developed system converts the acquired aural vital
signs into the electrical signals. The signals are then passed through the suitably preamplifiers
and active band-pass filters before being digitized by analog to digital conversion circuitry
developed for the purpose. Consequently, all the required signals can be transmitted to host
computer through wireless technology. With the supporting software for data upload, an SMS
and graphic forms of vital signs and electrocardiogram can be sent to the personal digital
assistant (PDA) or personal computer screen. The signal for a specific duration is accessed
and stored in the computer’s server memory in each patient’s vital signs data file. The data of
each patient called dot pcg (.pcg) for plotting graph, and dot wave (.wave) for sound listening
and dot ecg (.ecg) for plotting electrocardiogram. Authorized medical personal may remotely
access their system to view and interpret the patient’s vital signs on the basis of their time
domain and frequency domain to diagnose heart disorders.

At the patient’s location, a wireless old mobile phone monitor is used to acquire
continuously the patient’s vital signs, including heart rate, standard-lead electrocardiography,
etc. This mobile system has been evaluated by physician verification and laboratory test.
Through the mobile extension services in Thailand, the patient’s vital signs signals monitored
by piezoelectric ceramic sensors and body surface metal electrodes can be transmitted in real-
time to a central management unit via wireless technology, and authorized medical staff can
access the ECG waveform, data and the case history of each patient by mobile personal
digital assistant or PC through Wi-Fi technology, either by the central management unit or
the wireless devices. The results were that the prototype reduced the risk of heart attack by
15%. Most benefit was due to 30% drop in the risk of heart-related death. The results also
show that the mobile PDA is superior to the currently used monitors both in mobility and in
flexibility.



Keywords: PZT piezoelectric ceramics sensor, heart attack, aural vital signs, heart and lung
sounds, dot pcg, dot wave, interpreting the sounds, vital signs monitoring, ECG waveform,
Wi-Fi technology.
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