
CHAPTER 5 

IMPLEMENTATION AND TESTING

5.1 Implementation

Pulse  sensor,  IR  Thermometer  sensor  and  ESP8266  Wifi  module  are

installed on Arduino Lilypad. These are some parts of the code for reading BPM 

1.  pulseSensor.begin();
2.  pulseSensor.analogInput(PulseWire);
3.  myBPM = pulseSensor.getBeatsPerMinute(); 
4.   if (pulseSensor.sawStartOfBeat()) 
5.   {             
6.      Serial.print("\tBPM = ");                       
7.      Serial.println(myBPM);                       
8.   }
9.   else 
10. {
11.    myBPM = 0;
12. }

The code function above is used for Pulse sensor. Pulse sensor will detect

person’s heart rate. The output of pulse sensor is integer value of heart rate that

converted into BPM (Beat per Minute).
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13. pulseSensor.begin();
14. pulseSensor.analogInput(PulseWire);
15. for(int a=0; a<10; a++)
16. {
17.    myBPM += pulseSensor.getBeatsPerMinute();
18.    Serial.print("myBPM  :");
19.    Serial.println(myBPM);
20. }
21. myBPM = myBPM/10;
22. if (pulseSensor.sawStartOfBeat()) 
23. {             
24.    Serial.print("\tBPM = ");                       
25.    Serial.println(myBPM);                       
26. }
27. else 
28. {
29.    myBPM = 0;
30. }

The  code  function  above  is  used  for  Pulse  sensors  by  adding  the  average

calculation. The BPM value will be looped and added continuously 10 times and

then the final total is divided by 10 to get an average value of one BPM.

31. mlx.begin();
32. temp = mlx.readObjectTempC();
33. Serial.print("\tBody Temperature = "); 
34. Serial.print(temp);
35. Serial.println("°C");

The function above is the code used on the IR Thermometer sensor.  The

output of the IR Thermometer sensor is a value of body temperature detection

from infrared converted to degrees Celsius.
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36. String cmd = "AT+CIPSTART=\"TCP\",\"";
37. cmd += ipAddress;//"192.168.43.88";
38. cmd += "\",80"; 
39. wifi.println(cmd);
40. if(wifi.find(wifierr))
41. {
42.   Serial.println("AT+CIPSTART error");
43.   return;
44. }
45. if(SendmyBPM!=0)
46. {
47.  String getStr = "GET http://"+ipAddress+"/Harapan2/conf.php?

pulseSensor=";
48.  getStr += SendmyBPM;
49.  getStr += "&tempSensor=";
50.  getStr += temp;
51.  cmd = "AT+CIPSEND=";
52.  cmd += String(getStr.length());     
53.  wifi.println(cmd);
54.  Serial.println("AT+CIPSEND=");
55.  Serial.println(getStr);
56.  wifi.print(getStr);
57.  delay(2000);
58.  }

The code above is for sending data from Arduino to MySQL database. It
needs to be connected to the IP that is on the server, the server used in this project
is  localhost.  Data  sent  will  be  received by PHP using  GET Method and then
entered into the MySQL database. 
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5.2 Testing 

Before testing, Arduino Lilypad and all sensors must be installed and sewn

in gloves. After that the testing tool was ready to be used by someone to record

heart rate and body temperature data.

The set up on Illustration 5.1 shows Pulse sensor, IR Thermometer sensor, 

ESP8266 Wifi module, battery and Arduino Lilypad which installed and sewed on

glove. Arduino Lilypad. Arduino Lilypad is very light, so it can be installed in the 

middle of the glove, and does not interfere when someone is doing activities. The 

Pulse sensor is also mounted on the index finger on the glove. IR Thermometer is 

installed at the bottom near the skin so that it can detect body temperature. Here 

uses a Lipo RC JJRC H36 with 3.7V as a voltage source for Arduino Lilypad and 

all the sensors.

Illustration 5.1: Glove that have
Arduino Lilypad and sensors installed
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Illustration 5.2 glove already applied on someone. Pulse sensor and IR 

thermometer sensor will record data from that person. Data collection is divided 

into 3 categories: First, record data when not doing activities, the second is 

recording data during low activities and the third is recording data when doing 

heavy activities.

The examples of low activities data taken from jogging activities within an

hour.  The examples of heavy activities data taken from sprint activities until get 

1000 data, takes half an hour.

Illustration 5.2: Glove have worn by
someone 
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All recorded heart rate and body temperature data will be saved into 

MySQL database. From the MySQL database, there are a total of 4.464 data from 

all 3 activity categories. For the no activity category there were a total of 1.792 

data. For the low activities category there were a total of 1.783 data. For the heavy

activities category there were a total of 889 data. 

This is the graphs of the results of recording data stored in the MySQL 

database.

Illustration 5.3 is a graph of first categories. There are 2 different lines, red

line for averaged BPM data and the blue line for BPM data that has not been 

averaged. Recorded time data for red and blue lines is different because the blue 

line is old data and the red line is new data. This happens because this project uses

the same database table to record two BPM data (BPM with average and BPM 

without average) in this category. The red line is more stable than the blue line, so 

this project uses the red line to be analyzed. When people are not doing activities, 

based on data from this project shows the average BPM is around 80-83. 

Illustration 5.3: Graph of non-activity categories
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Illustration 5.4 is a graph of second categories. There are 2 different lines, 

red line for averaged BPM data and the blue line for BPM data that has not been 

averaged. Recorded time data for red and blue lines is different because the blue 

line is old data and the red line is new data. This happens because this project uses

the same database table to record two BPM data (BPM with average and BPM 

without average) in this category. The red line is more stable than the blue line, so 

this project uses the red line to be analyzed. When people doing low activities like

jogging, based on data from this project shows the average BPM is around 108-

109. 

Illustration 5.4: Graph of low activity categories
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Illustration 5.5 is a graph of third categories. There are 2 different lines, 

red line for averaged BPM data and the blue line for BPM data that has not been 

averaged. Recorded time data for red and blue lines is different because the blue 

line is old data and the red line is new data. This happens because this project uses

the same database table to record two BPM data (BPM with average and BPM 

without average) in this category. The red line is more stable than the blue line, so 

this project uses the red line to be analyzed. When people doing heavy activities 

like sprinting, based on data from this project shows the average BPM is around 

127-130. 

Illustration 5.5: Graph of heavy activity categories
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