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ABSTRACT

Currently, the small number of Doctors and Nurse, that mean they cloud not take
care for each patient thoroughly at all'times even patients received care at the patient's
home cannot be maintained-at all times. If lack of care within a short period, it may have
a big problem, for example, the patient is a heart attack. The New Patient Monitor Machine
is developed for helping doctors and nurses can observe patients at all time and receive a
notification quickly. This project is the continue version of the old one (propesed in 2015)
this machine still using the microcontroller to:process data from digital pulse sensor ( ECG,
Hart rate sensors), stick on the patient's body. Then the processed data are transmitted
by Wi-Fi module ‘to web server to store the data in'its database, so doctor or nurse
can check data and notification.on web application.. Moreover, If doctor or-nurse do not
have computer or other devices in connection on internet, they can..use the small warning
device which was already included in this system. The device can automatic check
monitoring data (en the web server) , process data and alert by. sound from buzzer if it in
the bad condition. This research proposed the example of using 2 kinds of sensor,

so it can be further developed and apply to anothertype of medical sensors.

Keywords: Microcontroller, ECG(Electra Cardio Gram), WIFI
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Tugaiadtygyrunduiil (ECG)
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FEATURES

Fully integrated single-lead ECG front end

Low supply current: 170 pA (typical)

Common-mode rejection ratio: 80 dB (dcto 60 Hz)
Two or three electrode configurations

High signal gain (G = 100) with dcblocking capabilities
2-pole adjustable high-pass filter

Accepts up to £300 mV of half cell potential

Fast restore feature improves filter settling
Uncommitted op amp

3-pole adjustable low-pass filter with adjustable gain
Leads off detection: ac or dcoptions

Integrated right leg drive (RLD) amplifier
Single-supply operation: 2.0V to 3.5V

Integrated reference buffer generates virtual ground
Rail-to-rail output

Internal RFI filter

8 kV HBM ESD rating

Shutdown pin

20-lead 4 mm x 4 mm LFCSP package

FUNCTI

¥ 19,

18

ONAL BLOCKDIAGRAM

16
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AMANUIN U

druvaslusunsy

Tudvadlusunsutussiiogaiieiy 3 WwnsuAe  lUsunsudwiuesesusiningy
paudyy Ul (ECG) , TWsunsudmiueiosgn ldudasiow wasaniadulusunsuamiuinies
mgniildindnssuneiila  Fduseauatuil veawandusunsudsiednidedtiaiuly ud

atlsimulusunsuauysaliamnsagliviuiy CD-ROM Milumsauiusienuatuil

TsunsuduvesiauslinsUrauduanasidla (ECG)

s
* Copyright (c) 2015, Majenko Technologies

* All rights reserved.

* Suilld $T0fy Router Wil 8w lslashs WIFl 1oy

o

finclude <ESP8266WiFi.h>
#include <WiFiClient:h>
#include <ESP8266WebServer.h>
#include <ESP8266mMDNS.h>

#define DBG_OUTPUT _PORT Serial

const char* ssid ="ICU_2P",

const char® password = "12345678"

const char® host = "ECG8266";

int data(]={94, 94, 94, 94, 94, 94, 94, 95, 95, 95, 96, 97, 97, 98, 98, 99, 99, 100, 100, 101, 102,
103, 104, 105, 106, 107, 109, 110, 111, 112, 112, 113, 113, 114, 114, 115, 115, 116, 117, 118,
118, 119, 120, 121, 121, 122, 123, 123, 124, 125, 125, 126, 126, 127, 127, 127, 128, 128, 128,
128, 128, 128, 128, 127, 127, 127, 127, 126, 126, 126, 126, 125, 125, 125, 124, 124, 123, 123,

122, 122, 122, 121, 121, 120, 120, 120, 119, 119, 118, 118, 117, 116, 116, 115, 114, 114, 113,
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113,112, 112, 111, 111, 110, 109, 109, 108, 107, 106, 106, 105, 104, 103, 102, 101, 100, 99, 98,
98, 98, 97, 97, 96, 96, 96, 65, 95, 95, 94, 94, 94,94, 94, 94, 94, 94, 94, 94, 94, 94, 94, 94, 94, 94,
94, 94, 95, 95, 95, 95, 95, 96, 96, 96, 96, 96, 96, 96, 96, 96, 96, 96, 96, 96, 95, 95, 95, 94, 94, 94,
93, 92, 92, 91, 91, 90, 89, 88, 86, 82, 73, 60, 55, 51, 63, 70, 75, 81, 89, 98, 102, 107, 112, 123
134, 145, 208, 224, 247, 254, 259, 263, 269, 308, 313, 318, 321, 331, 340, 348, 357, 380, 384,
388, 379, 343, 344, 329, 305, 281, 280, 222, 225, 189, 173, 162, 100, 90, 35, 38, 20, 3, 3, 6, 9, 12,
16, 24, 28, 29, 31, 33, 34, 37, 40, 43, 48, 54, 60, 65, 70, 76, 80, 84, 85, 87, 89, 91, 94, 97, 101,
103, 104, 105, 105, 106, 106, 106, 106, 106, 106,-105,.105,105, 105, 104, 104, 104, 104, 103,
103, 103, 103, 102, 102, 102,101, 101, 101,.101, 100,100, 100, 1004100, 99, 99, 99, 99, 99, 99,
98, 98, 98, 98, 98, 97, 97,97, 97, 96, 96,96, 96,.96,96,96, 96, 96, 96, 96, 96, 96, 96, 96, 96, 96,
96, 96, 96, 96, 96, 96, 96, 97, 97, 97, 97, 97,97, 97,.97, 98, 98,.98,198, 98, 99, 99, 99, 99, 100
100, 100, 100, 101, 101, 102, 102, 103, 103, 103, 104, 104, 105, 105,106, 106, 107, 107, 108
109, 109, 110,/141, 111417 120 193,10 40 1151 16 41 16517, £1185 T18), 119,119} 120, 120,
121, 121, 122, 122,123,/124, 124,125,125, 126, 126,\127,°127,;128,°129, 130,131, 131, 132
133, 133, 134, 134,134, 134, 135, 135, 135, 135,135, 136, 136, 136, 136, 136, 136, 135, 135
135, 135, 1344 138134, 134,A0[% I33) EEESSISSE1gD 132, 430N 182, 1316338, 131, 130,
130, 129, 129,128, 127, 127, 126, 126,125,:125,124, ¥24; 123,122, 122, 121, 121, 120, 119
118, 118, 117, 116, 115,115, 114,114, 113, 113;:112, /112, 112,111 110,110,/109, 108, 107,
107, 106, 106, 105, 105, 104, 104,103, 103,102, 102,-101, 101,101, 100, 100, 100, 99, 99, 99,
99, 99, 99, 100, 100, 100, 99, 99,99, 99, 99, 99,99, 99, 99, 99, 99,99, 99,99, 99, 98, 98, 98, 98,
98, 98, 98, 98, 99, 99, 99, 99, 99, 100, 100,100, 101, 101}

unsigned int ECG_HR[400];

ESP8266WebServer server ( 80 );

const int led = 2; // (LED) Build in LED ESP8266 wemos
int HR = 70;

int PulseSensorPurplePin = 0; // Analog pin0 HR input

int se_sw = 14; // (D5) for Switch HR/ECG
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intin_sw = 12; // (Dé) for switch ECG/TEST_ECG
intin P=4; //L+ (D2)

intin M=5, //L- (D1)

unsigned long pulsePeriod;

unsigned long heart rate[4];

unsigned long heart_rate_mean;

void bubbleSort(unsigned long arr{], int n)

{

bool swapped = true;
intj=0;

unsigned long tm

It ¥

arrlil = arrli + 11;

arrfi + 1] = tmp;

swapped = true;

}
void handleRoot() {

digitalwrite ( led, 1 );
wnanstluenansianulidmsunisldnuiionisanwiriniu lleygslmiluldusslemisunisi

lidnsallagnsau Snvivhuiilvidauwdasion uavdeedadadivedenarsynasaninisiluly
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char temp[400];
int sec = millis() / 1000;
int min = sec / 60;
int hr = min / 60;
snprintf ( temp, 400,
"<htm(>\
<head>\
<meta http-equiv="refresh’ content='5"/>\
<title>ESP8266 Demox</title>\
<style>\
body { background-color: #ccccce; font-family: Arial, Helvetica, Sans-Serif; Color: #000088;
A\
</style>\
</head>\
<body>\
<hl>  EKG Waveform webserver ¢ I</h1>\
<p>Uptime: %02a:%602d:%02d</p>\
<p> Hart Rate: %02d.</p>\
<img src=\"/test.sve\" />\
</body>\
</htm(>",
hr, min % 60, sec % 60, HR
);
server.send ( 200, "text/html", temp );
digitalWrite ( led, 0);
}
void handleNotFound() {
digitalWrite ( led, 1),

String message = "File Not Found\n\n";
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message += "URI: ",
message += server.uri();
message += "\nMethod: ";
message += ( server.method() == HTTP_GET ) 7 "GET" : "POST";
message += "\nArguments: ";
message += server.args();
message += "\n";
for (uint8 ti=0;i < server.args; i++ ) {
message += """+ serverargName (i) + " " + serverarg (i) + "\n"
}
server.send ( 404, "text/plain", message )
digitalWrite ( led, 0 );
}
void setup ( void ){
pinMode(in.P,INPUT);
pinMode(in M,INPUT);
pinMode ( led, OUTPUT );
digitalWrite ( led, 1 ), //OFF LED
Serial.begin( 115200 );
WiFi.begin(ssid, password);
DBG_OUTPUT PORT.print("Connecting to ");
DBG_OUTPUT _PORT.println(ssid);
// Wait for connection
uint8_ti = 0;
while (WiFi.status() '= WL _CONNECTED && i++ < 20) {//wait 10 seconds
delay(500);
}
ifli == 21X

DBG_OUTPUT_PORT.print("Could not connect to");
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DBG_OUTPUT _PORT.println(ssid);
while(1) delay(500);
}
DBG_OUTPUT_PORT.print("Connected! IP address: ");
DBG_OUTPUT_PORT.printin(WiFi.locallP();
if (MDNS.begin(host)) {
MDNS.addService("http", "tcp”, 80);
DBG_OUTPUT_PORT.printn("MDNS-responder-started");
DBG OUTPUT PORT.print("You can now .connect to http://");
DBG_OUTPUT PORT pfint(host);
DBG_OUTPUT PORT.println(".local");
server.on ("/", handleRoot );
server.on ( "/testisvg" drawGraph );
server.on (/intine”; [10) {

server.send {200, "text/plain”; "this works as wetl");
D;
server.onNotFound{ihandleNotFound );
server.begin();
Serial.println ("HTTP. server-started" );

}

}

void loop ( void ) {
server.handleClient();

}

void drawGraph() {
String out = ™

int ii=0;

char temp[100];

out += "<svg xmlns=\"http://www.w3.0rg/2000/svg\" version=\"1.1\" width=\"800\"
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height=\"300\">\n";
out += "<rect width=\"800\" height=\"300\" fill=\"rgb(250, 230, 210\" stroke-width=\"1\"
stroke=\"rgb(0, 250, O\" />\n";
out += "<g stroke=\"green\">\n"
//==== Select ECG/HR ===================
if(digitalRead(se_sw)==LOW){ // selec ECG
if(digitalRead(in_sw)==HIGH)X //Real ECG
dof
if((digitalRead(in_P) ==1)||(digitalRead(in. M) == 1)X
//-send the value of analog input 0:
/7 Seralprintin(analogRead(AQ));
ECG. HR[ii++]=analogRead(A0);
ldelay(20);
Jwhile(ii<400);
lelse{ // TEST (ECG
for(int i = 0;i<400;i++)
ECG_HRI[i]=datal[il;
}
Jelse{// select HR
for(int i=0;i<400;i++X
heart_rate_mean = analogRead(PulseSensorPurplePin);

ECG_HR[i] = heart_rate_mean;

}
int index=0;
int y = ECG_HR[O0];
for (int x = 2, index=0; x < 798; x+= 2,index++) {
int y2 = map(ECG_HR[index],0,560,0,300); //<=== Map and display data

sprintfltemp, "<line x1=\"%d\" y1=\"%d\" x2=\"%d\" y2=\"%d\" stroke-width=\"1\" />\n",
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x, 300y, x + 2, 300-y2);
out += temp;
y =y
}
out += "</g>\n</svg>\n";

server.send ( 200, "image/svg+xml’, out);

& o a ¥ o 1Y v P = O 1 2 o £ 6 v 14
enansiiluenansianulidmsumsldanunenisfingvingy ldeygaliihluldussleviaunism
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Tsunsuduvasdagn

(CELRILRELIN)

//dmiuidasiudaufiou nisau Webserver wn 2 3unit minwu Alarm Adadesdisussane 7

i

#include <ESP8266WiFi.h>

#include <WiFiClient.h>

// WiFi information

const char WIFI_SSID[J ="ICU_2P";

const char WIFI_PSK[] ="12345678";

byte http_site[]={192,168,16,101};

const int http_port.= 80;

// Pin definitions

const int LED_PIN =2; //on board LED (D4)

const int SPEAKER =0; //Switch.(D3)

// Global variables

WiFiClient client;

String req;

void setup() {
// Set up serial console to read web page
Serial.begin(115200);

Serial.printtn();
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Serial.printin("WIFI CONNECTION....");

// Set up LED for debugging
pinMode(LED_PIN, OUTPUT);
pinMode(SPEAKER, OUTPUT);
digitalWrite(SPEAKER,LOW); //OFF SOUND
// Connect to WiFi

connectWiFi();

void loop() {
digitalWrite(LED PIN,LOW); //LED-ON
int i=0;
if ( leetPacge() ) { Serial println("GET request failed");}
// If there are incoming bytes, print them
delay(300)
reg="",
while ( client.available() ) {
req = client.readStringUntil("\r);

Serial.println(reg);

if(req.indexOf("OVER")!=-1) {digitalWrite(SPEAKER,LOW);
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Serial.printIn("SPEAKER...ON");
digitalWrite(SPEAKER,HIGH);
delay(6000);
Serial.println("SPEAKER...OFF");

digitalWrite(SPEAKER,LOW);

Serial.println("Start loop-agian...");
digitalWrite(LED_PIN;LOW); //LED OFF

delay(5000);

// Attempt to connect'to WiFi
void connectWiFi() {
byte led status = 0;
// Set WiFi mode to station (client)

WiFi.mode(WIFI_STA);

// Initiate connection with SSID and PSK
WiFi.begin(WIFI_SSID, WIFI_PSK);

// Blink LED while we wait for WiFi connection
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while ( WiFi.status() != WL_CONNECTED ) {
digitalWrite(LED PIN, led status);
led status A= 0x01,

delay(100);

// Turn LED on when we are connected

digitalWrite(LED_PIN, HIGH);

// Perform an HTTP GET-request to a remote page
bool getPage() {
// Attempt to make a connection to the remote server
if ( Iclient.connect(http.site, http port) ) {
Serial.printin(".Can not connectll! ")

return false;

// Make an HTTP GET request
client.println("GET /read HTTP/1.1");
client.print("Host: ");

client.printin("192.168.16.101");
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client.printin("Connection: close");
client.printtn();
Serial.println(" connection OK!I! "),

return true;

& o a ¥ o 1Y v P = O 1 2 o £ 6 v 14
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TUsunsudIUYaINTINBNSINISLAUYDINI LD
#include <ESP8266WiFi.h>
const char* ssid = "ICU_2P",
const char* password = "12345678";
String s;
// Create an instance of the server
// specify the port to listen-on as an-argument
WiFiServer server(80);
char temp[400];
intin=4; //====D2 WROOM =02
intin_sw = 18; //'===D5 'WROOM -.02
unsigned long pulsePeriod;
unsigned long heart rate[4];
unsigned long heart rate_mean;

void bubbleSort(unsigned long arr(], int n)

bool swapped = true;
intj=0;
unsigned long tmp;

while (swapped)



swapped = false;

J++;

for(inti=0;i<n-ji++)

if (arr[i] > arr[i + 1])

tmp = arr(il;

arr(i] = arrli +-1];

arrli + 1] = tmp;

swapped = true;

void setup() {

// prepare GPIO16

pinMode(16, OUTPUT);

digitalWrite(16, 1);

for(int i = O;i<5;i++)

46



digitalWrite(16, 0);
delay(500);
digitalWrite(16, 1);

delay(500),

delay(1000),
Serial.begin(115200);
pinMode(in,INPUT);
pinMode(in_sw, INPUT);

// Connect to WiFi network
Serial.println();
Serial.print(n();
Serial.print("Connecting to ");
Serial.println(ssid);
WiFi.mode(WIFI_STA);

WiFi.begin(ssid, password);

while (WiFi.status() '= WL _CONNECTED) {
delay(500);

Serial.print(".");

47
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Serial.printtn(");
Serial.println("WiFi connected");
// Start the server
server.begin();
Serial.println("Server started");
// Print the IP address
Serial_println(WiFilocallP());

digitalWrite(16,0);

void loop() {
// Check if a client has-cannected
WiFiClient client = server.available();
if (Iclient) {

return;

// Wait until the client sends some data
Serial.println("new client");
while(lclient.available()){

delay(1);

48
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// Read the first line of the request
String req = client.readStringUntil("\r');
Serial.println(req);
client.flush();
// Read HR
if(digitalRead(in_sw) == D{ ~//if sw == on So.. test LOW_HART RATE
for(int n=0;n<d;n++){
while(digitalRead(in)!=0);
pulsePeriod=pulseln(in,LOW,2000000);
heart_rate[n]+=pulsePeriod;
pulsePeriad=pulseln(in,HIGH,2000000);

heart_rate[n]+=pulsePeriod;

bubbleSort(heart_rate,a);

heart_rate_mean=0;

for (int n=1;n<(d-1):n++)

heart_rate_mean+=heart_rate[n];
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heart_rate_mean/=(4-2);
heart_rate_mean=(60000000)/heart_rate_mean;
heart rate[0]=0; heart_rate[1]=0; heart_rate[2]=0; heart_rate[3]=0;
Serial.println(heart_rate_mean)
lelse{ Serial.printin("TEST HR = 40");
heart rate_mean = 40;}
if (heart_rate_mean < 50| heart rate_mean > 180X
s = "HTTP/1.1 200 OK\r\nContent-Type: text/htm\A\n\AN<IDOCTYPE HTML>\r\N";
snprintf ( temp, 400,
"<htm(>\
<head>\
<meta http-equiv="refresh" content="10"/>\
<title>HartRate</title>\
<style>\

body { background-color; #ecccec; font-family: Arial; Helvetica, Sans-Serif; Color: #000088;

N
</style>\
</head>\
<body>\
<h1>  HART RATE WEBSERVER __ !</h1>\

<h1> HAERT RATE: %02d => OVER </h1>\
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</body>"heart_rate_mean);

else {
s = "HTTP/1.1 200 OK\r\nContent-Type: text/htm\r\n\r\n<!DOCTYPE HTML>\r\n";
snprintf ( temp, 400,
"<html>\
<head>\
<meta http-equiv="refresh’ content='10'/>\
<title>HartRate</title>\
<style>\

body { backeround-color: #ccccec; font-family: Arial, Helvetica, Sans-Serif; Color: #000088;

A\
</style>\
</head>\
<body>\
<hl>  HART RATE WEBSERVER = I</R1>\
<h1l> HAERT RATE: %02d => NORMAL</h1>\
</body>",heart_rate_mean);
} /% </body>\
</html>", heart_rate_mean

3/
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s+=temp;

s+="</html(>\n";

// Send the response to the client

client.print(s);

delay(1);

Serial.print(" HR = ");

Serial.printin(heart_rate mean);

Serial.println("Client disonnected");

// The client will actually be disconnected

// when the function returns and 'client’ object is detroyed
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