Modelo Final Notebook

# MODELO FI NAL OPTI M ZADO

i mport nunpy as np

i mport pandas as pd

import tensorflow as tf

i mport seaborn as sns

import matplotlib.pyplot as plt

from skl earn. nodel _sel ection inport train_test_split
fromsklearn.netrics inport (
accuracy_score, precision_score, recall_score
f1 score, confusion_matrix

)

fromtensorflow keras. nodel s i nport Sequenti al

fromtensorfl ow keras. |l ayers inmport Conv2D, MaxPooling2D, Flatten, Dropout, Dense
fromtensorfl ow keras. optim zers inport Adam

fromtensorflow keras.utils inport to_categorica

import json, os

def generate_synthetic_dataset (n_sanpl es=5000, fall_ratio=0.12, random st ate=42)
rng = np.random def aul t _rng(random st at e)
n_falls = int(n_sanples * fall_ratio)
n_non = n_sanples - n_falls

rows ]
axes "ax','ay',"az',"'gx',"'gy','9z']
stats = ['nmean','std','rns'," ' energy']

=
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# No Cai das
for i in range(n_non)
feats=[]

for ax in axes
mean = rng. normal (0, 0. 2)
std = abs(rng. normal (0. 2,0.05))
rnms = np.sqgrt(nmean**2 + std**2)
energy = abs(rng.nornal (0.5,0.2))
f eats. extend([ mean, std, rns, energy])
rows. append(feats + [0])

# Cali das
for i in range(n_falls)
feats=[]

for ax in axes
mean = rng. nornal (0, 0. 6)
std = abs(rng. normal (0.8, 0.2))
rms = np.sqrt(nmean**2 + std**2)
energy = abs(rng.nornal (2.5,0.8))
f eats. extend([ nean, std, rs, energy])
rows. append(feats + [1])

data = np.array(rows)
X = data[:, :-1].astype(float).reshape(-1, 4, 6, 1)
y = data[:, -1].astype(int)

return X,y

print (" Generando dataset final...")
X, y = generate_synthetic_dataset ()

# Convertir etiquetas a one-hot (para Keras)
cat = to_categorical (y, numcl asses=2)
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# 2) Separaci6n en train / test

X train, X test, y_ train, y test = train_test_split(
X, y_cat, test_size=0.2, random state=42, stratify=y

# 3) Construcci 6n del nodel o opti m zado

def buil d_cnn_nodel ():
model = Sequential ([
Conv2D(16, (2,2), activation='relu', padding='sanme', input_shape=(4,6,1)),
MaxPool i ng2D( (2, 2)),
Conv2D(32, (2,2), activation='relu', paddi ng='sane'),
Flatten(),
Dr opout (0. 3),
Dense(32, activation="relu'),
Dense(2, activation='"softnmax')

D

nodel . conpi | g(
opti m zer=Adan( | ear ni ng_r at e=0. 001) ,
| oss=' cat egori cal _crossentropy',
nmetrics=['accuracy']

return nodel
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# 4) Entrenaniento del nodelo

B m o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mem— -
print("\nEntrenando nodel o optinizado final...")

nmodel = buil d_cnn_nodel ()

nodel .fit(X train, y_train, epochs=10, batch_size=32, verbose=0)

y_pred_probs = nodel . predict (X test)
y_pred = np.argnmax(y_pred_probs, axis=1)
y_true = np.argmax(y_test, axis=1)

acc = accuracy_score(y_true, y_pred)
prec = precision_score(y_true, y_pred)
rec = recall_score(y_true, y_pred)

fl = f1 score(y_true, y_pred)

cm = confusion_matrix(y_true, y_pred)

spec = cnf0,0] / (cnf0,0] + cnf0,1]) # Specificity

print("\n===== METRI CAS FI NALES =====")
print("Accuracy:", acc)
print("Precision:", prec)
print("Recall:", rec)
print("Fl-score:", f1)
print("Specificity:", spec)
print("\nMatriz de confusio6n:")

print(cm
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# 6) Géafica de natriz de confusion
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plt.figure(figsize=(4,4))

sns. heatmap(cm annot =True, fnt="d", crmap="Bl ues")
plt.title("Matriz de Confusi6n - Mdelo Final Optimnzado")
plt.xl abel ("Predicci 6n")

plt.yl abel ("Real ")

plt.show)

os. makedi rs("nodel o_final", exist_ok=True)



nodel . save("nodel o_final / nodel o_final _opti no. h5")
nmodel . save("nodel o_fi nal / nodel o_fi nal _opti no. keras")

print("\nModel o exportado correctanente.")

sanpl e = np.random normal (0, 0.4, (1,4,6,1))

pred = nodel . predict (sanpl e)
| abel = np. argmax( pred)
confidence = float (np. max(pred))

output = {
"prediccion": "caida" if label == 1 else "no_caida",
"probabilidad": confidence
}
wi th open("nodel o_final/salida_ejenplo.json", "w', encoding="utf-8") as f:

j son. dunp(output, f, indent=4, ensure_ascii=Fal se)

print("\nSalida JSON generada:")
print (json. dunps(out put, indent=4, ensure_ascii=Fal se))

print("\n=== MODELO FI NAL ==="



