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Abstract

Aged society has already become one of the worldwide major social
issues in 21st century. According to the report of the World Health
Organization, in 2050, world ageing population will rise to nearly 25%, and
will be up to 33% in developed countries. Elder accident prevention
becomes more and more important. Falls can cause elder’s fragile body
severe physical injuries or even lethal, and could cost significant financial
burden to the family and society. So a reliable fall detection method is
essential in reducing fall-related injury. This study proposes a framework
of intelligent care system which includes several important accidents
detection by smart clothing and sensor.

The smart clothing composed of fabric clothing stitch with 4 fastened
electrodes sensor can detect three leads ECG signals of the wearer. And the
signals will be collected by gateway on the chest of smart clothing. The
major component of gateway includes (1) A accelerometer to provide
posture information, (2) ECG collection which can collect the ECG signals
from smart clothing for heart rate detection, (3) Microcomputer (MCU)
converts the accelerometer and ECG signals to features for post analysis.
(4) The BLE module transfer data to server. After having smart clothing
sensors and gateway, we construct a beacon environment to receive BLE
broadcasting frame per second. According to RSSI, we can know the
location information.

We implemented the MWqrs with EMD for heartrate calculation and
Hidden Markov Model (HMM) for fall detection. The accuracy and
sensitivity of two algorithms had been validated by the experiment. The
experiment results show that the improvement of accuracy of heart
detection by using Empirical Mode Decomposition (EMD) is 96.57%, and
sensitivity is 98.92%. The accuracy of fall detection by using HMM is
97.33%, sensitivity 1s 86% and specificity is 99.6%. We will evaluate the
clinical effect through constructing whole system at long term care
institution.
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