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1. T™Bl—: RIBEIEIEE

#include <Wire.h>

#include "MAX30105.h"
MAX30105 particleSensor;

#define debug Serial //Uncomment this line if you're using an Uno or ESP

[[#define debug SerialUSB //Uncomment this line if you're using a SAMD21

void setup()

{
debug.begin(9600);

debug.printin("MAX30105 Basic Readings Example");

Il Initialize sensor

if (particleSensor.begin() == false)

{
debug.printIn("MAX30105 was not found. Please check wiring/power. ");
while (1);




particleSensor.setup(); //Configure sensor. Use 6.4mA for LED drive

void loop()

{
debug.print(" R[");

debug.print(particleSensor.getRed());

debug.print("] IR[");
debug.print(particleSensor.getIR());
debug.print("] G[");
debug.print(particleSensor.getGreen());

debug.print("]");

debug.printin();
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R[566] IR[552] G[12]
R[437] IR[450] G[21]
R[544] IR[S15] G[15]
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5.2.2. H—: FEISRELN

#include <Wire.h>

#include "MAX30105.h"

MAX30105 particleSensor;

long samplesTaken = 0; //Counter for calculating the Hz or read rate

long unblockedValue; //Average IR at power up




long startTime; //Used to calculate measurement rate

void setup()
{
Serial.begin(9600);

Serial.printIn("MAX30105 Presence Sensing Example");

Il Initialize sensor

if (particleSensor.begin() == false) //Use default 12C port

{
Serial.printin(*"MAX30105 was not found. Please check wiring/power. ");
while (1);

[[Setup to sense up to 18 inches, max LED brightness

byte ledBrightness = OxFF; //Options: 0=0ff to 255=50mA

byte sampleAverage = 4; /[Options: 1, 2, 4, 8, 16, 32

byte ledMode = 2; //Options: 1 = Red only, 2 = Red + IR, 3 = Red + IR + Green
int sampleRate = 400; //Options: 50, 100, 200, 400, 800, 1000, 1600, 3200
int pulseWidth = 411; //Options: 69, 118, 215, 411

int adcRange = 2048; //Options: 2048, 4096, 8192, 16384

particleSensor.setup(ledBrightness, sampleAverage, ledMode, sampleRate, pulseWidth, adcRange);
/IConfigure sensor with these settings

particleSensor.setPulseAmplitudeRed(0); //Turn off Red LED

particleSensor.setPulseAmplitudeGreen(0); //Turn off Green LED

[[Take an average of IR readings at power up
unblockedValue = 0;
for (byte x = 0 ; x < 32 ; x++)
{
unblockedValue += particleSensor.getIR(); //Read the IR value
}
unblockedValue /= 32;

startTime = millis();

void loop()




samplesTaken++;

Serial.print("IRL");

Serial.print(particleSensor.getIR());

Serial.print("] Hz[");

Serial.print((float)samplesTaken / ((millis() - startTime) / 1000.0), 2);

Serial.print("]");

long currentDelta = particleSensor.getIR() - unblockedValue;

Serial.print(" deltal");

Serial.print(currentDelta);

Serial.print("]");

if (currentDelta > (long)100)
{

Serial.print(" Something is there!");

Serial.printIn();

TBI=: BRGITER
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#include <Wire.h>

#include "MAX30105.h" //Get it here: http://librarymanager/All#SparkFun_MAX30105
MAX30105 particleSensor;

void setup()
{
Serial.begin(9600);

Serial.printIn("Initializing...");

Il Initialize sensor
if (particleSensor.begin() == false) //Use default 12C port, 400kHz speed
{
Serial.printIn("MAX30105 was not found. Please check wiring/power. ");

while (1);

[[The LEDs are very low power and won't affect the temp reading much but
[lyou may want to turn off the LEDs to avoid any local heating
particleSensor.setup(0); //Configure sensor. Turn off LEDs

[lparticleSensor.setup(); //Configure sensor. Use 25mA for LED drive

particleSensor.enableDIETEMPRDY(); //Enable the temp ready interrupt. This is required.

void loop()
{

float temperature = particleSensor.readTemperature();

Serial.print("temperatureC=");

Serial.print(temperature, 4);

float temperatureF = particleSensor.readTemperatureF(); //Because | am a bad global citizen

Serial.print(" temperaturefF=");

Serial.print(temperaturefF, 4);




Serial.printin();

delay(500);

TWI=: BFBITER
SO0 EaLREE.

Initializing...
emperatureC=25.2500|fcemperatureF=77.0000
emperatureC=25.0000) fcemperatureF=77.2250
emperatureC=25.0625) ftemperatureF=76. 8875
emperatureC=25.0000)femperatureF=76.8875
emperatureC=25.1250|ftemperatureF=77.1125
emperatureC=25.0625|ftemperatureF=76. 8875
£ ratureC=25.0000}jcemperatureF=77.2250

o
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5.2.4. THIEY: SEULETVOBE

#include <Wire.h>

#include "MAX30105.h"

MAX30105 particleSensor;

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

Serial.printIn("Initializing...");

Il Initialize sensor
if (!particleSensor.begin(Wire, 12C_SPEED_FAST)) //Use default |2C port, 400kHz speed
{

Serial.printIn("MAX30105 was not found. Please check wiring/power. ");

while (1);

[[Setup to sense a nice looking saw tooth on the plotter

byte ledBrightness = Ox1F; //Options: 0=Off to 255=50mA

byte sampleAverage = 8; //Options: 1, 2, 4, 8, 16, 32




byte ledMode = 3; //Options: 1 = Red only, 2 = Red + IR, 3 = Red + IR + Green
int sampleRate = 100; //Options: 50, 100, 200, 400, 800, 1000, 1600, 3200
int pulseWidth = 411; //Options: 69, 118, 215, 411

int adcRange = 4096; //Options: 2048, 4096, 8192, 16384

particleSensor.setup(ledBrightness, sampleAverage, ledMode, sampleRate, pulseWidth, adcRange);
/IConfigure sensor with these settings

/[Arduino plotter auto-scales annoyingly. To get around this, pre-populate

[lthe plotter with 500 of an average reading from the sensor

[[Take an average of IR readings at power up
const byte avgAmount = 64;
long baseValue = 0;
for (byte x = 0 ; x < avgAmount ; X++)
{
baseValue += particleSensor.getIR(); //Read the IR value
}

baseValue /= avgAmount;

[[Pre-populate the plotter so that the Y scale is close to IR values
for (int x = 0 ; X < 500 ; x++)

Serial.printin(baseValue);

void loop()

{

Serial.printin(particleSensor.getIR()); //Send raw data to plotter
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5.2.5. A : ORI

#include <Wire.h>
#include "MAX30105.h"

#include "heartRate.h"
MAX30105 particleSensor;

const byte RATE_SIZE = 4; //Increase this for more averaging. 4 is good.
byte rateslRATE_SIZE]; //Array of heart rates
byte rateSpot = 0;

long lastBeat = 0; //Time at which the last beat occurred

float beatsPerMinute;

int beatAvg;

void setup()

{
Serial.begin(9600);

Serial.printIn("Initializing...");




/I Initialize sensor

if (particleSensor.begin() == false)

{
Serial.printin("MAX30105 was not found. Please check wiring/power. ");
while (1);

}

Serial.printIn("Place your index finger on the sensor with steady pressure.");

particleSensor.setup(); //Configure sensor with default settings
particleSensor.setPulseAmplitudeRed(0x0A); //Turn Red LED to low to indicate sensor is running

particleSensor.setPulseAmplitudeGreen(0); //Turn off Green LED

void loop()
{

long irValue = particleSensor.get|R();

if (checkForBeat(irValue) == true) {
//We sensed a beat!
long delta = millis() - lastBeat;

lastBeat = millis();

beatsPerMinute = 60 / (delta / 1000.0);

if (beatsPerMinute < 265 && beatsPerMinute > 20)
{
rates[rateSpot++] = (byte)beatsPerMinute; //Store this reading in the array

rateSpot %= RATE_SIZE; //Wrap variable

[[Take average of readings

beatAvg = 0;

for (byte x = 0 ; x < RATE_SIZE ; x++)

beatAvg += rates[x];

beatAvg /= RATE_SIZE;

Serial.print("IR=");

Serial.print(irValue);




Serial.print(", BPM=");

Serial.print(beatsPerMinute);
Serial.print(", Avg BPM=");

Serial.print(beatAvg);

if (irValue < 50000)

Serial.print(" No finger?");

Serial.printin();

TR BRGITER
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IR=II397Z, DEE=UL. VO DEFEET
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IR=113880, BEM i
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5.2.6. mpl7y: MEWAE (Sp02) ME

#include <Wire.h>

#include "MAX30105.h"

#include "spo2_algorithm.h"

MAX30105 particleSensor;

#define MAX_BRIGHTNESS 255

#if defined(__AVR_ATmega328P__) I defined(__AVR_ATmegal68__)

/IArduino Uno doesn't have enough SRAM to store 100 samples of IR led data and red led data in 32-bit
format

/[To solve this problem, 16-bit MSB of the sampled data will be truncated. Samples become 16-bit data.

uint16_t irBuffer[100]; //infrared LED sensor data




uint16_t redBuffer[100]; //red LED sensor data
#else

uint32_t irBuffer[100]; //infrared LED sensor data
uint32_t redBuffer[100]; //red LED sensor data
#endif

int32_t bufferLength; //data length

int32_t spo2; //SPO2 value

int8_t validSPO2; //indicator to show if the SPO2 calculation is valid
int32_t heartRate; //heart rate value

int8_t validHeartRate; //indicator to show if the heart rate calculation is valid

byte pulseLED = 11; //Must be on PWM pin
byte readLED = 13; //Blinks with each data read

void setup()
{

Serial.begin(9600); // initialize serial communication at 115200 bits per second:

pinMode(pulseLED, OUTPUT);
pinMode(readLED, OUTPUT);

Il Initialize sensor

if (IparticleSensor.begin()) //Use default I12C port, 400kHz speed

{
Serial.printIn(F("MAX30105 was not found. Please check wiring/power."));
while (1);

Serial.printIn(F("Attach sensor to finger with rubber band. Press any key to start conversion"));

while (Serial.available() == 0) ; //wait until user presses a key

Serial.read();

byte ledBrightness = 60; //Options: 0=0ff to 2565=50mA

byte sampleAverage = 4; /[/Options: 1, 2, 4, 8, 16, 32

byte ledMode = 2; //Options: 1 = Red only, 2 = Red + IR, 3 = Red + IR + Green
byte sampleRate = 100; //Options: 50, 100, 200, 400, 800, 1000, 1600, 3200
int pulseWidth = 411; //Options: 69, 118, 215, 411

int adcRange = 4096; //Options: 2048, 4096, 8192, 16384




particleSensor.setup(ledBrightness, sampleAverage, ledMode, sampleRate, pulseWidth, adcRange);
/IConfigure sensor with these settings

}

void loop()
{

bufferLength = 100; //buffer length of 100 stores 4 seconds of samples running at 25sps

lIread the first 100 samples, and determine the signal range
for (byte i = 0 ; i < bufferLength ; i++)
{
while (particleSensor.available() == false) //do we have new data?

particleSensor.check(); //Check the sensor for new data

redBuffer[i] = particleSensor.getRed();
irBuffer[i] = particleSensor.getIR();

particleSensor.nextSample(); //We're finished with this sample so move to next sample

Serial.print(F("red="));
Serial.print(redBuffer[i], DEC);
Serial.print(F(", ir="));

Serial.printIn(irBufferi], DEC);

[[calculate heart rate and SpO2 after first 100 samples (first 4 seconds of samples)

maxim_heart_rate_and_oxygen_saturation(irBuffer, bufferLength, redBuffer, &spo2, &validSPO2,
&heartRate, &validHeartRate);

[[Continuously taking samples from MAX30102. Heart rate and SpO2 are calculated every 1 second
while (1)
{

[ldumping the first 25 sets of samples in the memory and shift the last 75 sets of samples to the top
for (byte i = 25; i < 100; i++)
{

redBuffer[i - 25] = redBuffer[i];
irBuffer[i - 25] = irBuffer[il;

[[take 25 sets of samples before calculating the heart rate.

for (byte i = 75; i < 100; i++)




while (particleSensor.available() == false) //do we have new data?

particleSensor.check(); //Check the sensor for new data

digitalWrite(readLED, !digitalRead(readLED)); //Blink onboard LED with every data read

redBuffer[i] = particleSensor.getRed();

irBuffer[i] = particleSensor.get|R();

particleSensor.nextSample(); //We're finished with this sample so move to next sample

[Isend samples and calculation result to terminal program through UART
Serial.print(F("red="));

Serial.print(redBufferli], DEC);

Serial.print(F(", ir="));

Serial.print(irBuffer[i], DEC);

Serial.print(F(", HR="));

Serial.print(heartRate, DEC);

Serial.print(F(", HRvalid="));

Serial.print(validHeartRate, DEC);

Serial.print(F(", SPO2="));

Serial.print(spo2, DEC);

Serial.print(F(", SPO2Valid="));
Serial.printin(validSPO2, DEC);

[[After gathering 25 new samples recalculate HR and SP02

maxim_heart_rate_and oxygen_saturation(irBuffer, bufferLength, redBuffer, &spo2, &validSPO2,
&heartRate, &validHeartRate);

}
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red=31922, ir=62548, HR=250, HRvalid=1, SP02=99, SP02Valid=1
ir=63059, HR=250, HRvalid=1, SP02=99, SP0O2Valid=1
ir=63717, HR=250, HRwvalid=1, SP02=99, SP02Valid=1
ir=64125, HR=250, HRwvalid=1, SP02=99, SP02ZValid=1
ir=63164, HR=250, HRvalid=1, SP02=99, S5P02Valid=1
ir=61896, HR=250, HRwvalid=1, SPF02=99, SP02Valid=1
ir=63290, HR=214, HRwvalid=1, SP02=99, SP02Valid=1
ir=62613, HR=214, HRwvalid=1, SPF02=99, SP02Valid=1
ir=63393, HR=214, HRvalid=1, SP02=99, 5P02Valid=1
ir=64406, HR=214, HRvalid=1, SP02=99, 5P02Valid=1
ir=64507, HR=214, HRwvalid=1, SP02=99, 5P02Valid=1
ir=61084, HR=214, HRvalid=1, SP02=99, 5P02ZValid=1
ir=62678, HR=214, HRvalid=1, SP02=99, 5P02Valid=1
ir=63397, HR=214, HRvalid=1, SP02=99, S5P02Valid=1
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ir=64131, HR=214, HRvalid=1, S5F02=59, 5P02Valid=1
ir=64471, HR=214, HRvalid=1, S5F02=59, 5P02ZValid=1
ir=63920, HR=214, HRvalid=1, S5F02=59, 5P02Valid=1
ir=60885, HR=214, HRvalid=1, SP02=99, 5P0ZValid=1
ir=63251, HR=214, HRvalid=l1, S5P02=99, 5P0ZValid=1
ir=63067, HR=214, HRvalid=
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