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JIOJIATOK A

Kon nmporpamu

import 0s
import torch
from monai.transforms import (
Compose, Loadlmage, AddChannel, Scalelntensity, ToTensor
)
from monai.data import Dataset, Datal_oader
from sklearn.model_selection import train_test split

from transformers import ViTForlmageClassification,
ViTFeatureExtractor

from torch.optim import Adam
from torch.nn import CrossEntropyLoss

from sklearn.metrics import accuracy_score

# IlinroToBKa 0 3aBaHTAXXKEHHS JaHUX
class CustomDataset(Dataset):
def _init_ (self, image_files, labels, transforms):
self.image_files = image_files
self.labels = labels

self.transforms = transforms

def __len_ (self):

return len(self.image_files)

def _ getitem__ (self, idx):

image = self.transforms(self.image_files[idx])



label = self.labels[idx]

return image, label

# BxaszaHHs NUIAXiB 40 300pakeHb Ta MITOK

image_files = [os.path.join("path_to_tcia_data", fname) for fname in
os.listdir("path_to tcia_data")]

labels = [...] # BiamoBiaHi MiTKH JUTISI KOXKHOTO 300payKCHHS

# Iloniyn Ha HaBYaNIBHI Ta TECTOBI HAOOPHU

train_files, test_files, train_labels, test_labels =
train_test_split(image_files, labels, test _size=0.2, random_state=42)

# BHU3HaYEHHs IEPETBOPEHD

transforms = Compose([Loadlmage(image_only=True),
AddChannel(), Scalelntensity(), ToTensor()])

# CTBOpEHHSI 1aTaceTIB Ta 3aBaHTAXyBaydiB

train_dataset = CustomDataset(train_files, train_labels, transforms)
test_dataset = CustomDataset(test_files, test_labels, transforms)
train_loader = Datal.oader(train_dataset, batch _size=16, shuffle=True)

test_loader = Dataloader(test_dataset, batch_size=16, shuffle=False)

# 3aBaHTaKEHHS €KCTPAKTOpa O3HAK Ta MOJIEII

feature_extractor = ViTFeatureExtractor.from_pretrained('google/vit-
base-patch16-224")

model = ViTForlmageClassification.from_pretrained(‘google/vit-base-
patchl16-224', num_labels=2) # KinbkicTh MITOK 3a/I€XKHUTh Bij 3a1a4i
# BusHaueHHs onTuMizaTopa Ta QyHKIIIi BTpaT

optimizer = Adam(model.parameters(), Ir=5e-5)

criterion = CrossEntropyLoss()

# HaBuannsg mMopaeni
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device = torch.device(‘cuda’ if torch.cuda.is_available() else ‘cpu’)

model.to(device)

num_epochs =10

for epoch in range(num_epochs):
model.train()
running_loss = 0.0
for inputs, labels in train_loader:

inputs, labels = inputs.to(device), labels.to(device)

# llepeTBOopeHHs BXIJHUX JAaHHMX 3a JOMOMOIOK EKCTpaKTopa
O3HaK

inputs = feature_extractor(images=inputs,
return_tensors="pt").pixel_values.to(device)

# Forward pass
outputs = model(inputs).logits

loss = criterion(outputs, labels)

# Backward pass 1 onTumizaris
optimizer.zero_grad()
loss.backward()

optimizer.step()

running_loss += loss.item()

print(fEpoch [{epoch + 1}/{num_epochs}], Loss: {running_loss /
len(train_loader):.4f}")



# OniHka MoJedl
model.eval()
preds, true_labels =[], []
with torch.no_grad():
for inputs, labels in test_loader:
inputs, labels = inputs.to(device), labels.to(device)

inputs = feature_extractor(images=inputs,
return_tensors="pt").pixel_values.to(device)

outputs = model(inputs).logits

_, predicted = torch.max(outputs, 1)
preds.extend(predicted.cpu().numpy())
true_labels.extend(labels.cpu().numpy())

accuracy = accuracy_score(true_labels, preds)

print(f'Accuracy: {accuracy:.4f})

import 0s
import torch
from monai.transforms import (
Compose, Loadlmage, AddChannel, Scalelntensity, ToTensor
)
from monai.data import Dataset, Datal_oader
from sklearn.model_selection import train_test split

from transformers import DeiTForlmageClassification,
DeiTFeatureExtractor

from torch.optim import Adam
from torch.nn import CrossEntropyLoss

from sklearn.metrics import accuracy_score
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# IligroToBKa 10 3aBaHTAKEHHS JaHUX
class CustomDataset(Dataset):
def __init__(self, image_files, labels, transforms):
self.image_files = image_files
self.labels = labels

self.transforms = transforms

def __len_ (self):

return len(self.image_files)

def _ getitem__ (self, idx):
image = self.transforms(self.image_files[idx])
label = self.labels[idx]

return image, label

# BkazaHHs NUISIXIB J10 300pakKeHb Ta MITOK

image_files = [os.path.join("path_to_tcia_data", fname) for fname in
os.listdir("path_to_tcia_data")]

labels = [...] # BignmoBimHi MiTKH ISl KOKHOTO 300paKEHHS

# Ilonin Ha HaBYaJIBHI Ta TECTOB1 HAOOpHU

train_files, test_files, train_labels, test_labels =
train_test split(image_files, labels, test_size=0.2, random_state=42)
# BU3HaueHHSs EpETBOPEHD

transforms = Compose([Loadlmage(image_only=True),
AddChannel(), Scalelntensity(), ToTensor()])

# CTBOpEHHS /1aTaceTiB Ta 3aBaHTaXKyBadiB

train_dataset = CustomDataset(train_files, train_labels, transforms)
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test_dataset = CustomDataset(test_files, test_labels, transforms)
train_loader = Dataloader(train_dataset, batch_size=16, shuffle=True)

test_loader = Dataloader(test_dataset, batch_size=16, shuffle=False)

# 3aBaHTa)XXEHHA €KCTPaKTOpa O3HAK Ta MO

feature_extractor =
DeiTFeatureExtractor.from_pretrained(‘facebook/deit-base-distilled-
patchl16-224")

model = DeiTForlmageClassification.from_pretrained(‘facebook/deit-
base-distilled-patch16-224', num_labels=2) # Kigbkicth MiTOK
3aJIEKUTH B1I 3a7a41

# BuzHaueHHd onTUMi3aTopa Ta QyHKIIi BTpaT
optimizer = Adam(model.parameters(), Ir=5e-5)

criterion = CrossEntropyLoss()

# HaBuanusg mopaeni
device = torch.device(‘cuda’ if torch.cuda.is_available() else ‘cpu’)

model.to(device)

num_epochs =10

for epoch in range(num_epochs):
model.train()
running_loss = 0.0
for inputs, labels in train_loader:

inputs, labels = inputs.to(device), labels.to(device)

# llepeTBopeHHs BXIJHUX JaHUX 3a JOTIOMOTOKO EKCTpPaKTOpa
O3HaK

inputs = feature_extractor(images=inputs,
return_tensors="pt").pixel_values.to(device)
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# Forward pass
outputs = model(inputs).logits

loss = criterion(outputs, labels)

# Backward pass 1 onTumizaris
optimizer.zero_grad()
loss.backward()

optimizer.step()

running_loss += loss.item()

print(fFEpoch [{epoch + 1}/{num_epochs}], Loss: {running_loss /
len(train_loader):.4f}")
# OriHka Mozei
model.eval()
preds, true_labels =[], []
with torch.no_grad():

for inputs, labels in test_loader:

inputs, labels = inputs.to(device), labels.to(device)

inputs = feature_extractor(images=inputs,
return_tensors="pt").pixel_values.to(device)

outputs = model(inputs).logits

_, predicted = torch.max(outputs, 1)
preds.extend(predicted.cpu().numpy())
true_labels.extend(labels.cpu().numpy())

accuracy = accuracy_score(true_labels, preds)

print(f'Accuracy: {accuracy:.4f}')
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import pandas as pd

import torch

import torch.nn as nn

import torch.optim as optim

from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler
from sklearn.metrics import accuracy_score

from efficientnet_pytorch import EfficientNet

# 3aBaHTaXKEHHS JaHUX

# 3amicTh 'path_to_tcga data.CcSV' BUKOPUCTOBYHTE NUISIX JO BAIIUX
F€HOMHUX JaHUX

df = pd.read_csv('path_to_tcga data.csv')
X =df.iloc[:, :-1].values # I'enomHi 03HaKH

y = df.iloc[;, -1].values # Mirku

# CranmapTu3aliis JaHuX
scaler = StandardScaler()

X = scaler.fit_transform(X)

# Iloain Ha HABYAJIbHY Ta TECTOBY BUOIPKHU

X_train, X test, y train, y test = train_test_split(X, vy, test size=0.2,
random_state=42)

# IlepeTBOpEHHS HA TEH30PHU

X_train = torch.tensor(X_train, dtype=torch.float32)

X_test = torch.tensor(X_test, dtype=torch.float32)

y_train = torch.tensor(y_train, dtype=torch.long)

y_test = torch.tensor(y_test, dtype=torch.long)
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# BusHaueHHsa MOJENI
class GenomicEfficientNet(nn.Module):
def __init__ (self):
super(GenomicEfficientNet, self). _init_ ()
self.efficientnet = EfficientNet.from_name(‘efficientnet-b0’)

self.fc = nn.Linear(1000, 2) # KinbKicTh BUXOIB 3aJCKUThH BiJ
3aja4l

def forward(self, x):
x = self.efficientnet.extract_features(x)
X = x.mean([2, 3]) # ['moGanpHUit mymiHT
x = self.fc(x)

return X
model = GenomicEfficientNet()

# BusHaueHHs onTuMizaTopa Ta QyHKIIi BTpaT
optimizer = optim.Adam(model.parameters(), Ir=1e-3)

criterion = nn.CrossEntropyLoss()

# HaBuanHs MoJienl
device = torch.device(‘cuda’ if torch.cuda.is_available() else 'cpu’)

model.to(device)

num_epochs =10

for epoch in range(num_epochs):
model.train()
running_loss = 0.0

optimizer.zero_grad()



# Forward pass

inputs = X_train.unsqueeze(1).to(device)
labels =y _train.to(device)

outputs = model(inputs)

loss = criterion(outputs, labels)

# Backward pass 1 ontumizartis
loss.backward()

optimizer.step()

running_loss += loss.item()
print(fEpoch [{epoch + 1}/{num_epochs}],
{running_loss:.4f}")
# OriHka Mozei
model.eval()
with torch.no_grad():
inputs = X_test.unsqueeze(1).to(device)
labels =y _test.to(device)
outputs = model(inputs)
_, predicted = torch.max(outputs, 1)
accuracy = accuracy_score(labels.cpu(), predicted.cpu())

print(f'Accuracy: {accuracy:.4f})

import pandas as pd

import torch

import torch.nn as nn
import torch.optim as optim

from sklearn.model_selection import train_test_split

Loss:
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from sklearn.preprocessing import StandardScaler

from sklearn.metrics import accuracy_score

from swin_transformer_pytorch import SwinTransformer

# 3aBaHTaXXEHHS JaHUX

# 3amicTh 'path_to_tcga data.csv' BHKOPHUCTOBYHTE NMUISX A0 BaIlMX
T€HOMHHUX JaHUX

df = pd.read_csv('path_to tcga data.csv')
X =df.iloc[:, :-1].values # I'enomHi 03HAKH

y = df.iloc[;, -1].values # Mitku

# CranmapTu3aliis JaHuxX
scaler = StandardScaler()

X = scaler.fit_transform(X)

# Iloain Ha HABYAJIbHY Ta TECTOBY BUOIPKU

X _train, X _test, y train, y test = train_test split(X, y, test size=0.2,
random_state=42)

# llepeTBOpEHHS HAa TEH30pH

X_train = torch.tensor(X_train, dtype=torch.float32)

X_test = torch.tensor(X_test, dtype=torch.float32)

y_train = torch.tensor(y_train, dtype=torch.long)

y_test = torch.tensor(y _test, dtype=torch.long)

# BusHaueHHs Moei
class GenomicSwinTransformer(nn.Module):
def __init_ (self):
super(GenomicSwinTransformer, self).__init_ ()

self.swin_transformer = SwinTransformer(img_size=(128, 128),
patch_size=4, in_chans=1, num_classes=2, embed dim=128,



depths=[2, 2, 6, 2], num_heads=[4, 8, 16, 32], window_size=7,
mlp_ratio=4.0, qgkv_bias=True, gk _scale=None, drop_rate=0.0,
attn_drop_rate=0.0, drop_path_rate=0.2, norm_layer=nn.LayerNorm)

def forward(self, x):
x = self.swin_transformer(x)

return x
model = GenomicSwinTransformer()

# BusHaueHHs onTUMi3aTopa Ta QyHKIIi BTpaT
optimizer = optim.Adam(model.parameters(), Ir=1e-3)

criterion = nn.CrossEntropyLoss()

# HaBuannusg momaeii
device = torch.device(‘cuda’ if torch.cuda.is_available() else ‘cpu’)

model.to(device)

num_epochs =10

for epoch in range(num_epochs):
model.train()
running_loss = 0.0

optimizer.zero_grad()

# Forward pass

inputs = X_train.unsqueeze(1).to(device)
labels =y _train.to(device)

outputs = model(inputs)

loss = criterion(outputs, labels)

72



# Backward pass 1 ontumizartis
loss.backward()

optimizer.step()

running_loss += loss.item()
print(fEpoch [{epoch + 1}/{num_epochs}],
{running_loss:.4f}")
# Ominka Mmozemi
model.eval()
with torch.no_grad():
inputs = X_test.unsqueeze(1).to(device)
labels =y _test.to(device)
outputs = model(inputs)
_, predicted = torch.max(outputs, 1)
accuracy = accuracy_score(labels.cpu(), predicted.cpu())

print(f'Accuracy: {accuracy:.4f}")

Loss:
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