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import os

import pandas as pd

import tensorflow as tf

from tensorflow.keras.layers import Input, LSTM, Dense, Attention, Flatten

from tensorflow.keras.models import Model

from sklearn.model_selection import train_test_split

#i’t;A\'Hg* /

data_folders = ['badminton', 'biking', 'bowling', 'dribbling’, 'jumpRope', 'run’, 'shoot"', 'ten-
nis', 'phub’, 'reading']

all data = []

for folder in data_folders:
folder_path = os.path.join('gyro/box/"', folder)
for filename in os.listdir(folder_path):
i1f filename.endswith('.csv'):

file_path = os.path.join(folder_path, filename)
print(file_path)
data = pd.read csv(file path, header=None) # A/Z/H:
#f; (////a' T/Z//—H 7 Lﬁ//”%
label = folder
data['label'] = label
all data.append(data)

e o i

A1y

# T B T
all_data = pd. concat(all data, ignore_index=True)

N = : i for i, label in enumerate(data_folders)}
all data['label'] all data['label'].map(label_map)

# FEHT T #
features = all data[[o, 1, 2, 3,4,5,6]]
labels = all data['label’]

Sl IR
X traln, X test y_ traln, y_test = train_test_split(features, labels, test_size=0.2, ran-
dom_state= 42)

input_shape = (X_train.shape[1],)

inputs = Input(shape=input_shape)

l1stm_output = LSTM(64, return_sequences=True)(tf.expand_dims(inputs, axis=-1))
attention_output = Attention()([lstm_output, lstm_output])

flatten_output = Flatten()(attention_output) # 5/ Flatten )=

outputs = Dense(10, activation='softmax')(flatten_output)

model = Model(inputs, outputs)

modél.fﬁt(x_train, y_train, epochs=10, batch_size=32, validation_data=(X_test, y test))

# (R
model.save("model.h5")
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#include <Wire.h>
#tinclude "MAX30105.h"
#include "heartRate.h"

MAX30105 particleSensor;

long lastBeat = 0;
bool noFinger = true;
int intervals[4];
short i = 9;

void setup() {
Serial.begin(115200);
Serial.println("Initializing...");




i1f (!particleSensor.begin(Wire, I2C_SPEED_FAST)) {
Serial.println("MAX30105 was not found. Please check wiring/power.");
while (1); // Endless Loop

}
Serial.println("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 1is run-
ning
particleSensor.setPulseAmplitudeGreen(0); // Turn off Green LED

}

void Lloop() {

long irValue = particleSensor.getIR();

1f (checkForBeat(irValue) == true) {
long delta = millis() - lastBeat;
lastBeat = millis();
Serial.print("delta=");
Serial.println(delta);
if (1<4){

intervals[i++] = delta;
}

if (i ==4) {
float rmssd = calcRMSSD(intervals, i);
Serial.print("RMSSD: ");
Serial.println(rmssd);
i =0; // Reset the index for new measurements
}
}

if (irValue < 50000) {
if (noFinger) {
Serial.println("No finger detected.");
noFinger = false;

}
} else {
if (!'noFinger) {
Serial.println("Finger detected.");
noFinger = true;
}
¥
}

float calcRMSSD(int intervals[], int length) {
float sum = 0;
for (int j = 1; j < length; j++) {
float diff = intervals[j] - intervals[j - 1];
sum += diff * diff;
}
return sqrt(sum / (length - 1));
}
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