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Section 1 — Main Sketch (Cloud_Variables_oct01a.ino)
This is the primary program file where setup(), loop(), sensor reading, smoothing, threshold detection, OLED updates, and cloud sync happen.



/* 
  Sketch generated by the Arduino IoT Cloud Thing "Untitled"
  https://create.arduino.cc/cloud/things/fc255453-3bbd-4c64-bef7-f4e250d5b93a 

  Arduino IoT Cloud Variables description

  The following variables are automatically generated and updated when changes are made to the Thing

  int bpm_value_cloud;
  bool email_alert_cloud;

  Variables which are marked as READ/WRITE in the Cloud Thing will also have functions
  which are called when their values are changed from the Dashboard.
  These functions are generated with the Thing and added at the end of this sketch.
*/

#include "thingProperties.h"
#include <PulseSensorPlayground.h>
#include <Adafruit_GFX.h>
#include <Adafruit_SSD1306.h>
#include <Wire.h>

#define SCREEN_WIDTH 128
#define SCREEN_HEIGHT 64
Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, -1);

//  Variables
const int PulseWire = 0;              // PulseSensor PURPLE WIRE connected to ANALOG PIN 0
const int LED = LED_BUILTIN;          // Built-in LED blinks with heartbeat
int Threshold = 350;                  // Adjust based on Serial Plotter (~baseline + 10–20)

PulseSensorPlayground pulseSensor;  

// BPM smoothing buffer
const int BUFFER_SIZE = 5;
int bpmBuffer[BUFFER_SIZE];
int bufferIndex = 0;

// Error detection
const int bpmThreshold = 150;
const unsigned long duration = 10000; // 10 secs
unsigned long lastHighTime = 0;
bool aboveThreshold = false;

//Variables if the sensor does not read data for more than 5 secs
unsigned long lastBeatDetected = 0;
const unsigned long noBeatTimeout = 5000; // 5 seconds


void setup() {
  Serial.begin(115200);

  // Defined in thingProperties.h
  initProperties();

  // Connect to Arduino IoT Cloud
  ArduinoCloud.begin(ArduinoIoTPreferredConnection);
  
  /*
     The following function allows you to obtain more information
     related to the state of network and IoT Cloud connection and errors
     the higher number the more granular information you’ll get.
     The default is 0 (only errors).
     Maximum is 4
 */
  setDebugMessageLevel(2);
  ArduinoCloud.printDebugInfo();

  //Pulse sensor setup
  pulseSensor.analogInput(PulseWire);
  pulseSensor.blinkOnPulse(LED);
  pulseSensor.setThreshold(Threshold);
  if (pulseSensor.begin()) {
    Serial.println("We created a pulseSensor Object!");
  }

  //Display setup
  if (!display.begin(SSD1306_SWITCHCAPVCC, 0x3C)) { // change to 0x3D if needed
    Serial.println(F("SSD1306 allocation failed"));
    for (;;);
  }
  //Set default text when display starts
  display.clearDisplay();
  display.setTextSize(2);
  display.setTextColor(SSD1306_WHITE);
  display.setCursor(0, 0);
  display.println("Hello OLED");
  display.display();
}


boolean email_alert = false;

void loop() {
  ArduinoCloud.update();
  // Your code here 
   if (pulseSensor.sawStartOfBeat()) {
    int myBPM = pulseSensor.getBeatsPerMinute();
    lastBeatDetected = millis();

    // Put BPM into smoothing buffer
    bpmBuffer[bufferIndex] = myBPM;
    bufferIndex = (bufferIndex + 1) % BUFFER_SIZE;

    // Calculate average BPM
    int sum = 0;
    for (int i = 0; i < BUFFER_SIZE; i++) {
      sum += bpmBuffer[i];
    }
    int avgBPM = sum / BUFFER_SIZE;
    //Set cloud variable "bpm_value_cloud" value
    bpm_value_cloud = avgBPM;
     
    //Printing BPM
    Serial.print("♥ BPM: ");
    Serial.println(avgBPM);

    
    //Display last read value on OLED Display
    display.clearDisplay();
    display.setTextSize(2);
    display.setTextColor(SSD1306_WHITE);
    display.setCursor(0, 0);
    display.print("BPM: "); display.println(avgBPM);
    display.display();

    // High BPM error detection
    if (avgBPM > bpmThreshold) {
      if (!aboveThreshold) {
        aboveThreshold = true;
        lastHighTime = millis();
      } else if (millis() - lastHighTime >= duration ) {
        Serial.println("⚠️ ERROR: BPM above 150 for over 10 seconds!");
        email_alert_cloud = true;
        email_alert = true;

        //Display error message on OLED Display
        display.clearDisplay();
        display.setTextSize(2);
        display.setTextColor(SSD1306_WHITE);
        display.setCursor(0, 0);
        display.println("ERROR: BPM above 150"); 
        display.display();
      }
    } else {
      //Set variable to default values
      email_alert_cloud = false;
      email_alert = false;
      aboveThreshold = false;
    }
  } 

  // If no beat detected for >5s, reset BPM to 0
  if (millis() - lastBeatDetected > noBeatTimeout) {
    if (bpm_value_cloud != 0) {
      bpm_value_cloud = 0;
      Serial.println("No pulse detected for more than 5 secs.");
  
      display.clearDisplay();
      display.setTextSize(2);
      display.setTextColor(SSD1306_WHITE);
      display.setCursor(0, 0);
      display.println("NO PULSE");
      display.println("Touch");
      display.println("sensor...");
      display.display();
    }
  }

  delay(20);
  
  
}

/*
  Since BpmValueCloud is READ_WRITE variable, onBpmValueCloudChange() is
  executed every time a new value is received from IoT Cloud.
*/
void onBpmValueCloudChange()  {
  // Add your code here to act upon BpmValueCloud change
}





/*
  Since EmailAlertCloud is READ_WRITE variable, onEmailAlertCloudChange() is
  executed every time a new value is received from IoT Cloud.
*/
void onEmailAlertCloudChange()  {
  // Add your code here to act upon EmailAlertCloud change
}


Section 2 — Cloud Properties File (thingProperties.h)
This file is automatically generated by the Arduino IoT Cloud. It defines the cloud variables, callback links, network configuration, and synchronization settings required for the IoT dashboard and alert system.
#include <ArduinoIoTCloud.h>
#include <Arduino_ConnectionHandler.h>
#include <Arduino_NetworkConfigurator.h>
#include "configuratorAgents/agents/BLEAgent.h"
#include "configuratorAgents/agents/SerialAgent.h"
void onBpmValueCloudChange();
void onEmailAlertCloudChange();

int bpm_value_cloud;
bool email_alert_cloud;

KVStore kvStore;
BLEAgentClass BLEAgent;
SerialAgentClass SerialAgent;
WiFiConnectionHandler ArduinoIoTPreferredConnection; 
NetworkConfiguratorClass NetworkConfigurator(ArduinoIoTPreferredConnection);

void initProperties(){
  NetworkConfigurator.addAgent(BLEAgent);
  NetworkConfigurator.addAgent(SerialAgent);
  NetworkConfigurator.setStorage(kvStore);
  // For changing the default reset pin uncomment and set your preferred pin. Use DISABLE_PIN for disabling the reset procedure.
  //NetworkConfigurator.setReconfigurePin(your_pin);
  ArduinoCloud.setConfigurator(NetworkConfigurator);

  ArduinoCloud.addProperty(bpm_value_cloud, READWRITE, ON_CHANGE, onBpmValueCloudChange);
  ArduinoCloud.addProperty(email_alert_cloud, READWRITE, ON_CHANGE, onEmailAlertCloudChange);

}
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thingProperties.h

#include <ArduinoIoTCloud.h>
#include <Arduino_ConnectionHandler.h>
#include <Arduino_NetworkConfigurator.h>
#include "configuratorAgents/agents/BLEAgent.h"
#include "configuratorAgents/agents/SerialAgent.h"
void onBpmValueCloudChange();
void onEmailAlertCloudChange();

int bpm_value_cloud;
bool email_alert_cloud;

KVStore kvStore;
BLEAgentClass BLEAgent;
SerialAgentClass SerialAgent;
WiFiConnectionHandler ArduinoIoTPreferredConnection; 
NetworkConfiguratorClass NetworkConfigurator(ArduinoIoTPreferredConnection);

void initProperties(){
  NetworkConfigurator.addAgent(BLEAgent);
  NetworkConfigurator.addAgent(SerialAgent);
  NetworkConfigurator.setStorage(kvStore);
  // For changing the default reset pin uncomment and set your preferred pin. Use DISABLE_PIN for disabling the reset procedure.
  //NetworkConfigurator.setReconfigurePin(your_pin);
  ArduinoCloud.setConfigurator(NetworkConfigurator);

  ArduinoCloud.addProperty(bpm_value_cloud, READWRITE, ON_CHANGE, onBpmValueCloudChange);
  ArduinoCloud.addProperty(email_alert_cloud, READWRITE, ON_CHANGE, onEmailAlertCloudChange);

}







ReadMe.adoc

:Author: aldak
:Email:
:Date: 01/10/2025
:Revision: version#
:License: Public Domain

= Project: {Project}

Describe your project

== Step 1: Installation
Please describe the steps to install this project.

For example:

1. Open this file
2. Edit as you like
3. Release to the World!

== Step 2: Assemble the circuit

Assemble the circuit following the diagram layout.png attached to the sketch

== Step 3: Load the code

Upload the code contained in this sketch on to your board

=== Folder structure

....
 sketch123                => Arduino sketch folder
  ├── sketch123.ino       => main Arduino file
  ├── schematics.png      => (optional) an image of the required schematics
  ├── layout.png          => (optional) an image of the layout
  └── ReadMe.adoc         => this file
....

=== License
This project is released under a {License} License.

=== Contributing
To contribute to this project please contact: 

=== BOM
Add the bill of the materials you need for this project.

|===
| ID | Part name      | Part number | Quantity
| R1 | 10k Resistor   | 1234-abcd   | 10       
| L1 | Red LED        | 2345-asdf   | 5        
| A1 | Arduino Zero   | ABX00066    | 1        
|===


=== Help
This document is written in the _AsciiDoc_ format, a markup language to describe documents. 
If you need help you can search the http://www.methods.co.nz/asciidoc[AsciiDoc homepage]
or consult the http://powerman.name/doc/asciidoc[AsciiDoc cheatsheet]







sketch.json

{
  "cpu": {
    "fqbn": "arduino:renesas_uno:unor4wifi",
    "name": "",
    "type": "serial"
  },
  "secrets": [],
  "included_libs": []
}






Cloud_Variables_oct01a.ino

/* 
  Sketch generated by the Arduino IoT Cloud Thing "Untitled"
  https://create.arduino.cc/cloud/things/fc255453-3bbd-4c64-bef7-f4e250d5b93a 

  Arduino IoT Cloud Variables description

  The following variables are automatically generated and updated when changes are made to the Thing

  int bpm_value_cloud;
  bool email_alert_cloud;

  Variables which are marked as READ/WRITE in the Cloud Thing will also have functions
  which are called when their values are changed from the Dashboard.
  These functions are generated with the Thing and added at the end of this sketch.
*/

#include "thingProperties.h"
#include <PulseSensorPlayground.h>
#include <Adafruit_GFX.h>
#include <Adafruit_SSD1306.h>
#include <Wire.h>

#define SCREEN_WIDTH 128
#define SCREEN_HEIGHT 64
Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, -1);

//  Variables
const int PulseWire = 0;              // PulseSensor PURPLE WIRE connected to ANALOG PIN 0
const int LED = LED_BUILTIN;          // Built-in LED blinks with heartbeat
int Threshold = 350;                  // Adjust based on Serial Plotter (~baseline + 10–20)

PulseSensorPlayground pulseSensor;  

// BPM smoothing buffer
const int BUFFER_SIZE = 5;
int bpmBuffer[BUFFER_SIZE];
int bufferIndex = 0;

// Error detection
const int bpmThreshold = 150;
const unsigned long duration = 10000; // 10 secs
unsigned long lastHighTime = 0;
bool aboveThreshold = false;

//Variables if the sensor does not read data for more than 5 secs
unsigned long lastBeatDetected = 0;
const unsigned long noBeatTimeout = 5000; // 5 seconds


void setup() {
  Serial.begin(115200);

  // Defined in thingProperties.h
  initProperties();

  // Connect to Arduino IoT Cloud
  ArduinoCloud.begin(ArduinoIoTPreferredConnection);
  
  /*
     The following function allows you to obtain more information
     related to the state of network and IoT Cloud connection and errors
     the higher number the more granular information you’ll get.
     The default is 0 (only errors).
     Maximum is 4
 */
  setDebugMessageLevel(2);
  ArduinoCloud.printDebugInfo();

  //Pulse sensor setup
  pulseSensor.analogInput(PulseWire);
  pulseSensor.blinkOnPulse(LED);
  pulseSensor.setThreshold(Threshold);
  if (pulseSensor.begin()) {
    Serial.println("We created a pulseSensor Object!");
  }

  //Display setup
  if (!display.begin(SSD1306_SWITCHCAPVCC, 0x3C)) { // change to 0x3D if needed
    Serial.println(F("SSD1306 allocation failed"));
    for (;;);
  }
  //Set default text when display starts
  display.clearDisplay();
  display.setTextSize(2);
  display.setTextColor(SSD1306_WHITE);
  display.setCursor(0, 0);
  display.println("Hello OLED");
  display.display();
}


boolean email_alert = false;

void loop() {
  ArduinoCloud.update();
  // Your code here 
   if (pulseSensor.sawStartOfBeat()) {
    int myBPM = pulseSensor.getBeatsPerMinute();
    lastBeatDetected = millis();

    // Put BPM into smoothing buffer
    bpmBuffer[bufferIndex] = myBPM;
    bufferIndex = (bufferIndex + 1) % BUFFER_SIZE;

    // Calculate average BPM
    int sum = 0;
    for (int i = 0; i < BUFFER_SIZE; i++) {
      sum += bpmBuffer[i];
    }
    int avgBPM = sum / BUFFER_SIZE;
    //Set cloud variable "bpm_value_cloud" value
    bpm_value_cloud = avgBPM;
     
    //Printing BPM
    Serial.print("♥ BPM: ");
    Serial.println(avgBPM);

    
    //Display last read value on OLED Display
    display.clearDisplay();
    display.setTextSize(2);
    display.setTextColor(SSD1306_WHITE);
    display.setCursor(0, 0);
    display.print("BPM: "); display.println(avgBPM);
    display.display();

    // High BPM error detection
    if (avgBPM > bpmThreshold) {
      if (!aboveThreshold) {
        aboveThreshold = true;
        lastHighTime = millis();
      } else if (millis() - lastHighTime >= duration ) {
        Serial.println("⚠️ ERROR: BPM above 150 for over 10 seconds!");
        email_alert_cloud = true;
        email_alert = true;

        //Display error message on OLED Display
        display.clearDisplay();
        display.setTextSize(2);
        display.setTextColor(SSD1306_WHITE);
        display.setCursor(0, 0);
        display.println("ERROR: BPM above 150"); 
        display.display();
      }
    } else {
      //Set variable to default values
      email_alert_cloud = false;
      email_alert = false;
      aboveThreshold = false;
    }
  } 

  // If no beat detected for >5s, reset BPM to 0
  if (millis() - lastBeatDetected > noBeatTimeout) {
    if (bpm_value_cloud != 0) {
      bpm_value_cloud = 0;
      Serial.println("No pulse detected for more than 5 secs.");
  
      display.clearDisplay();
      display.setTextSize(2);
      display.setTextColor(SSD1306_WHITE);
      display.setCursor(0, 0);
      display.println("NO PULSE");
      display.println("Touch");
      display.println("sensor...");
      display.display();
    }
  }

  delay(20);
  
  
}

/*
  Since BpmValueCloud is READ_WRITE variable, onBpmValueCloudChange() is
  executed every time a new value is received from IoT Cloud.
*/
void onBpmValueCloudChange()  {
  // Add your code here to act upon BpmValueCloud change
}





/*
  Since EmailAlertCloud is READ_WRITE variable, onEmailAlertCloudChange() is
  executed every time a new value is received from IoT Cloud.
*/
void onEmailAlertCloudChange()  {
  // Add your code here to act upon EmailAlertCloud change
}








