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JIOJIATOK A

Apxitektypu moaeneit rimudokoro HaBuanHus (PyTorch)

import torch

import torch.nn as nn

class CNN1D (nn.Module) :

"""1-D 3rOopTKOBa Mepexa oA Kilacud@ikauil MepexeBOTO

Tpadiky"""
def init (self, num classes=15):
super (CNN1D, self). init ()
self.features = nn.Sequential (

nn.Convld(l, 32, kernel size=3, padding=l),
nn.ReLU(),
nn.Convld (32, 64, kernel size=3, padding=1l),
nn.ReLU(),
nn.AdaptiveMaxPoolld(1l),
nn.Flatten ()
)
self.classifier = nn.Sequential (
nn.Linear (64, 128),
nn.ReLU(),
nn.Dropout (0.3),

nn.Linear (128, num classes)

def forward(self, x):

return self.classifier (self.features (x))

class LSTMClassifier (nn.Module) :
"""KrnacudpikaTop Ha Oaszli pexypeHTHOl Mepexi LSTM"""
def  init (self, num classes=15):

super (LSTMClassifier, self). init ()
self.lstm = nn.LSTM/(
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input size=1l,
hidden size=64,
num layers=2,
batch first=True,
dropout=0.3

)

self.fc = nn.Linear (64, num classes)

def forward(self, x):
# x Mmae posMmipuicts (B, T, 1)
out, = self.lstm(x)

out = outl[:, -1, :]

return self.fc (out)

class CNNLSTMClassifier (nn.Module):
"""TibpuIHa 3TOPTKOBO-PEKYPeHTHa HeMpoHHa Mmepexa (CNN-
LsT™M) """
def  init (self, num classes=15):

super (CNNLSTMClassifier, self). init ()

self.conv = nn.Sequential (
nn.Convld(l, 32, kernel size=3, padding=l),
nn.ReLU(),
nn.Convld (32, 64, kernel size=3, padding=1l),
nn.ReLU(),

)

self.lstm = nn.LSTM/(
input size=64,
hidden size=64,
num layers=2,
batch first=True,
dropout=0.3

)

self.fc = nn.Sequential (
nn.Linear (64, 64),

nn.ReLU(),
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nn.Dropout (0.3),

nn.Linear (64, num classes)

def forward(self, x):

# Bxin x: (B, 1, F), me F - IOBXMHa BeKTOpa O3HAaK

X = self.conv(x) # Buxin: (B, 64, F)

x = x.transpose(l, 2) # TpaucnoHyemo mo (B, F, 64)
nna LSTM

out, = self.lstm(x) # Buxim: (B, F, 64)

out = outl:, -1, :] # BepeMmo oOCTaHHINM NPUXOBAHUNA
craH: (B, ©64)

return self.fc (out)
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JTOJATOK B

[Ipouenypu HaBYaHHS MOJEEH

import torch

import torch.nn as nn

import torch.optim as optim

import numpy as np

from sklearn.ensemble import RandomForestClassifier
from sklearn.svm import SVC

from sklearn.metrics import accuracy score

def train pytorch model (model, train loader, val loader,
epochs=30, 1r=0.001, patience=5, device="cpu"):
"""[lpouenypa HaBYaHHA HEVMPOHHUX Mepex PyTorch 3 paHHBOWL

3YIIMHKOI

model.to (device)

criterion = nn.CrossEntropyLoss ()

optimiser = optim.Adam (model.parameters (), lr=1r)
best val loss = float("inf")

best state = None

no improve = 0

for epoch in range(l, epochs + 1):

model.train ()

running loss = 0.0

for X batch, y batch in train loader:
X batch, y batch = X batch.to(device),

y batch.to(device)

optimiser.zero grad()
logits = model (X batch)
loss = criterion(logits, y batch)
loss.backward()
optimiser.step ()

running loss += loss.item() * X batch.size(0)
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# Bamipauis
model.eval ()
val loss = 0.0
with torch.no grad() :
for X batch, y batch in val loader:
X batch, y batch = X batch.to(device),
y batch.to(device)
logits = model (X batch)
loss = criterion(logits, y batch)

val loss += loss.item() * X batch.size (0)
val loss /= len(val loader.dataset)

# IlepeBipka IOJi9 PaAaHHBLOI BYINUHKU
if val loss < best val loss:
best val loss = val loss
best state = {k: v.cpu().clone() for k, v in
model.state dict () .items () }
no improve = 0
else:
no improve += 1
if no improve >= patience:
print (f"PauHs 3ynmHKa Ha enoci {epoch}")

break

if best state is not None:
model.load state dict (best state)

return model

def train random forest (X train, y train, X test, y test):
"""HaBUuaHHS Ta OLlHKA MOIeJsii BuIagkoBoro Jjiicy"""
clf = RandomForestClassifier (n estimators=100,
random state=42, n jobs=-1)

clf.fit(X train, y train)
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y pred = clf.predict (X test)
print (£f"Random Forest TOUHICTE :
{accuracy score(y test, y pred):.4f}")

return y pred, clf

def train svm (X train, y train, X test, y test,
max samples=50000) :
"""HaBuaHHA Ta Ol1HKA MEeTOIny OIOPHMX BEKTOPiB 3
nincemmoBaHHam" """
if len(X train) > max samples:
rng = np.random.RandomState (42)
idx = rng.choice(len(X train), size=max samples,
replace=False)

X train, y train = X train[idx], y train[idx]

clf = SVC(kernel="rbf", C=1.0, random state=42)

clf.fit (X train, y train)

y pred = clf.predict (X test)

print (£"SVM TOUHICTS : {accuracy score(y_test,
y _pred):.4f}")

return y pred, clf
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JIOJATOK B

[Iporpamuuii Kox Bizyamizallii pe3yiabTaTiB

import matplotlib.pyplot as plt
import seaborn as sns

from sklearn.metrics import confusion matrix

def plot confusion matrix(y true, vy pred, label names,
title, save path):
"""[lobynoBa Ta 30epexeHHS TEeIJIOBOL KapTM < MaTpulli
HeTouHOCTeM"""
cm = confusion matrix(y true, y pred)
fig, ax = plt.subplots(figsize=(10, 8), dpi=150)
sns.heatmap (
cm, annot=True, fmt="d", cmap="Y1OrRd4d",
xticklabels=label names,
yticklabels=label names, ax=ax,
linewidths=0.5, linecolor="grey",
)
ax.set title(title, fontsize=16)
ax.set xlabel ("llepenbauenurt kjac", fontsize=13)
ax.set ylabel ("PeanpHui kjac", fontsize=13)
plt.tight layout ()
fig.savefig(save path)
plt.close(fiqg)
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