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[Abstract]

In this paper, we propose a low-cost wearable device that can monitor the health status of the elderly
living alone in real-time. As aging is accelerating, the elderly population is rapidly increasing, and the
social isolation of the elderly living alone is causing physical and mental difficulties and the number of
elderly people dying alone is increasing, becoming a social problem. In this study, we propose a belly
band-type wearable device that can monitor the biometric information of elderly living alone. The proposed
device transmits electromyogram, electrocardiogram, and body temperature information to a remote server
through an Arduino-based sensor built into the abdominal band. Transmitted information can be monitored
in a web environment in real-time, and it has the feature of enabling remote monitoring of a large number
of subjects with a small amount of management manpower. The research results will contribute to
improving the safety and welfare of seniors living alone by not only detecting lonely deaths in advance but

also responding immediately to dangerous situations that may occur in daily life.
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I. Introduction
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II. Background

1. Related works
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Fig. 1.

Medical services for the elderly living alone
applied to society [5][6]
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III. Design

1. Design of Monitoring System
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IV. Implementation

1. Implementation of Wearable Device
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2. Operation procedure of Wearable Device
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void wifl 1n1t(} {
sendData("AT4RST\r\n", 3800, DEBUG);
sendData( A “ssside” ", \""+PASSWORD+"\ "\ r\n", 7888, DEBUG);
sendData( A \rin", 5808, DEBUG);
sendData(“AT+C n", 3eee, DEBUG);
sendData("AT+CIPMUX=1%r\n", 3088, DEBUG);

String sendData(String command, const int timeout, boolean debug) {
String response = "";
ESPe1.print(command); //
long int time = millis();
while ( (time + timeout) > millis()) {
while (ESP@l.available()} {
char ¢ = ESP81.read();
response += ¢

}

if (debug) {
Serial.print(response);

return response;

}
Fig. 7. Initialize code of WiFi Module
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if(heart!=pheart || muscle != pmuscle){
web = "GET /datain.php?temp=";

web += temp;

web += "&heartbeat=";

web += heart;

web #= "&muscle=";

web += muscle;

web += " HTTP/1.8\r\n";

web += “Host:211.228.175.152\r\n\r\n\r\n";

String cipsend = "AT+CIPSEND=4,";

cipsend += String(web.length());

cipsend += "\r\n";

sendData("AT+CIPSTART=4,\"TCP\",\"
211.228.175.152\",80\r\n", 5@, DEBUG);

sendData(cipsend, 58, DEBUG);

sendData(web, 58, DEBUG);

String closeCommand = "AT+CIPCLOSE=";

closeCommand += 4;

closeCommand += "‘\rin"

sendData(closeCommand 5@ DEBUG) ;

Serial.println("Update OK!");

pheart = heart; pmuscle=muscle;

}

Fig. 8. Sensor data transmission code within the Loop function
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<?php
header("Content-Type:
text/html;charset=UTF-8");
$dbconn = mysqli_connect('localhost’,
'iotdb', 'iotdbpass!', 'iotdb');

if ($dbconn) {
$heartbeat =83
$muscle = 9;
$temp = 6.0

$heartbeat = $_GET['heartbeat'];
$muscle = $_GET[ 'muscle’];
$temp = $_GET['temp'];

$date = date('Y-m-d H:i:s');

$sql = "INSERT INTO health_data
(heartbeat, muscle, temp, last_date)
VALUES ($heartbeat, $muscle, $temp,
"$date’)";

mysqli_query($dbconn, $sql);

mysqli_close($dbconn);
>

Fig. 9. PHP code to save data to DB(datain.php)
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function updateCharts() {
var xhr = new XMLHttpRequest();
xhr.open('GET', 'shift.php', true);

xhr.onload = function () {
if (xhr.status === 200) {
var data =

JSON.parse(xhr.responseText);
grid_view(data.heartbeat, data.muscle,
data.average_heartbeat, data.temp,
data.date);

}

xhr.send();

}

Fig. 10. Part of code for monitoring update
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Fig. 11. Web—page for real-time wearable device monitoring
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