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Abstract

The purpose of this study is to establish a physiological measurement
system that provided users to measure physical condition regularly in a
non-invasive manner and to maintain good physical health. We measure
the physiological signal with a smart wristband device, which can monitor
the heart rate by a light sensor modules and record the posture signal by a
motion tracking sensor modules. The smart wristband device is composed
of three units: Signal control unit, Signal sensing unit and Wireless
connection unit. The signal control unit is responsible to control and
memorize the status of the device by an ultra-low power MCU and an
EEPROM  memory chip. The signal sensing unit combines two
physiological signal acquisition modules: A light sensor module to
monitor PPG (Photoplethysmogram, PPG) signal and a motion tracking
sensor module to capture the accelerometer signal. The physiological
signals captured by the two physiological signal acquisition modules are
sent bythe wireless connection unit to a smart mobile device which we
developed an application on both Android and i0OS devices.

In order to validate the performance and accuracy of the
physiological measurement system we proposed, we designed three
experiments including (1) PPG and ECG (Electrocardiogram, ECG)

correlation experiment: The average correlation between PPG and ECG



amount 12 subjects is 0.841. However, after processing the moving
average algorithm designed in this study, the average correlation can be
increased to 0.896. (2) Step detection experiment: There were 5 subjects
in this experiment and the average error rate is 1.43% of a normal
walking test, which is much lower than the fitbit wristband with the
3.71% average error rate. (3) Rollover detection experiment. The
sensitivity and positive prediction of the rollover detection is 73.44% and
90.08%, respectively. It proof that the reliability and validity of this study

Is statistically significant.

Keywords - Smart Wearable Device, Photoplethysmogram, Heart Rate,

Accelerometer, Pedometer
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