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® FER%: Windows/Linux/MacOS (HEFERL# GPU)
® Python hitA: 3.6 MULLE
® PyTorch HE4E: 1.10 VL E
® 5 —Jjf%E: torchvision. matplotlib. PIL (Pillow)
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® (Il A NVIDIAGPU it (S2¥F CUDA i)
® ff = 4GB (W[I&ARL CPU JRAIZAT)
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® SIIGMIEKHE IXIDataset (1 T1 A1 T2 HMIALEE (CALFEN 256 X256 K/NMAK
R png k&0
® IR dataset/ixi2000/trainA (T1). trainB (T2)
® IiRAEIE: dataset/ixi2000/testA (T1). testB (T2)
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1 from torch.utils.data import Dataset
from torchvision import transforms
from PIL import Image
import os

» class PairedMedicalDataset(Dataset):
def init (self, t1 dir, t2 dir):
self.tl_paths = sorted([os.path.join(tl_dir, f) for f in os.listdir(ti_dir) if f.endswith('.png')])
self.t2 paths = sorted([os.path.join(t2 dir, f) for f in os.listdir(t2 dir) if f.endswith('.png')])

self.transform = transforms.Compose([
transforms.Resize( (256, 256)),
transforms.ToTensor(),
transforms.Normalize(mean=[0.5], std=[@.5])

i)

def _len_ (self):
return min(len(self.t1 paths), len(self.t2 paths))

def  getitem (self, idx):
t1 img = Image.open(self.t1l paths[idx]).convert('L")
t2_img = Image.open(self.t2 paths[idx]).convert('L")
return self.transform(t1_img), self.transtorm(t2_img)

BITER
4% dataset/ixi2000/trainA Fl trainB FAZE#E .png K& UKIEE# B . LU AR
B AT H e o4k

from torch.utils.data import DatalLoader

dataset = PairedMedicalDataset("dataset/ixi2eee/trainA”, "dataset/ixi2eee/trainB™)
dataloader = Dataloader(dataset, batch _size=1, shuffle=True)

Step 2: & (AR5 B A4
mEES
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import torch.nn as nn

class Generator(nn.Module):
def __init_ (self):

super().__init_ ()

self.model = nn.Sequential(
nn.Conv2d(1, 64, 4, 2, 1), nn.LeakyRelLU(©.2),
nn.Conv2d(64, 128, 4, 2, 1), nn.BatchNorm2d(128), nn.LeakyRelLU(®.2),
nn.ConvTranspose2d(128, 64, 4, 2, 1), nn.BatchNnorm2d(64), nn.ReLU(),
nn.ConvTranspose2d(64, 1, 4, 2, 1), nn.Tanh()

def forward(self, x):

return self.model(x)

class Discriminator(nn.Module):
def init_  (self):
super()._init ()
self.model = nn.Sequential(
nn.Conv2d(2, 64, 4, 2, 1), nn.LeakyRelU{©.2),
nn.Conv2d(64, 128, 4, 2, 1), nn.BatchNorm2d(128), nn.LeakyRelU(®©.2),
nn.Conv2d(128, 1, 4, 1, 1), nn.Sigmoid()

def forward(self, x1, x2):
x = torch.cat([x1, x2], dim=1)

return self.model(x)

BT
device = torch.device("cuda” if torch.cuda.is available() else "cpu™)

G = Generator().to(device)

D = Discriminator().to(device)

Step 3: EXWARRESMMHB
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import torch.nn.functional as F

criterion_GAN = nn.BCELoss()

criterion L1 = nn.L1lLoss()

optimizer G = torch.optim.Adam(G.parameters(), lr=0.0002, betas=(©.5, ©.999))
optimizer D = torch.optim.Adam(D.parameters(), lr=0.0002, betas=(8.5, ©.999))

Step 4: YIZRAEFRRITHIMN L
IS
SEILINZRAEHE -

epochs = 58
for epoch in range(epochs):
for i, (t1, t2) in enumerate(dataloader):
t1, t2 = tl.to(device), t2.to(device)

1]
T

fake_t2 = G(t1)
pred_fake = D(t1, fake_t2)

valid = torch.ones_like(pred_fake)

loss_G = criterion_GAN(pred_fake, valid) + 106 * criterion_L1(fake t2, t2)

optimizer_G.zero_grad()
loss_G.backward()
optimizer G.step()

D(t1, t2)

pred_real

loss_real = criterion_GAN(pred_real, torch.ones_like(pred_real))

pred_fake = D(tl1, fake_t2.detach())
loss_fake = criterion_GAN(pred fake, torch.zeros_like(pred_fake))

loss D = 8.5 * (loss_real + loss_fake)

optimizer D.zero_grad()
loss_D.backward()
optimizer D.step()

print(f"Epoch {epoch+1}/{epochs} | Loss_G: {loss G.item():.4f} | Loss_D: {loss D.item():.4f}")
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Step 5: HAHEE 5 RN CRREEEEIFD)
o FHIIZIFIARA G, A T1 B, e 12 B,
® [{iff] matplotlib T R =5KF: FAM T1 K&, ARk T2 & Bz 12 BE.
LRI
® il G.eval() HEAHEFRAE,
® f#if] torch.no grad() ZEFHEE 5,
® i}l pltsubplot() HWHZ KR,



