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UNET(nn.Module):
__init__(self):
super().__init__ ()
self.layerl = DownConv(classterl, classter2)
self.layer2 = DownConv(classter2, classter3)
self.layer3 = UpConv(classter3, classter4,
classter5, flag=0)
UpConv(classter3 + classters,
classter5, classter6, flag=0)
UpConv(classter2 + classter6,
classter6, channel_num, flag=1)
forward(self, img, position):
orgl, downl = self.layerl(img, position)

self.layerd4 =

self.layer5 =
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org2, down2 = self.layer2(downl, position)
up3 = self.layer3(down2, down2, @, position)

up4 = self.layer4(up3, org2, Layer3size, position)
img = self.layer5(up4, orgl, Layer4size, position)

return img
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position_embedding(time, pos_dim):

PE = torch.zeros((time, pos_dim))

n = torch.tensor(10000)

for t in range(time):

for i in range(pos_dim // 2):

co =t / torch.pow(n, 2 x i / pos_dim)
PE[t, 2 * i] = torch.sin(co)
PE[t, 2 * i + 1] = torch.cos(co)

return PE
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Convolution(nn.Module):
__init_ (self, L1, L2):
super().__init__ ()
self.position = PositionEncoder(position_dim, L1)
self.convl = nn.Conv2d(L1, L2,
kernel_size=3, padding=1)
self.conv2 = nn.Conv2d(L2, L2,
kernel_size=3, padding=1)
self.bnl = nn.BatchNorm2d(L2)
self.bn2 = nn.BatchNorm2d(L2)
self.relu = nn.GELU)
forward(self, img, positions):
positions = self.position(positions)
positions = positions.view(img.size(0),
img.size(1), 1, 1)
self.convl(img + positions)
self.relu(self.bnl(h))
self.conv2(h)
self.relu(self.bn2(h))
return h
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PositionEncoder(nn.Module):
__init__(self, time_dim, ch):
super().__init__ ()
self.fcl = nn.Linear(time_dim, ch)
self.relu = nn.RelLU()
self.fc2 = nn.Linear(ch, ch)
forward(self, x):

x = self.fcl(x)

x = self.relu(x)

x = self.fc2(x)
return x
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noise(x, eps, beta, t):
alpha = 1 - beta
alpha_av = torch.cumprod(alpha, dim=0)
alpha_avt = alpha_av[t].view(x.size(0), 1, 1, 1)
x_t = torch.sqrt(alpha_avt) * x
+ torch.sqrt(1l - alpha_avt) * eps
return x_t

) A4 REEBFERRICEToa, 2 #H5%, JLENLE O
BDBD ) A R @)UV RET D,

denoise(x, out, t, beta):

alpha = 1 - beta

alpha_av = torch.cumprod(alpha, dim=0)

alpha_t = alphalt].view(x.size(0), 1, 1, 1)
alpha_avt = alpha_av[t].view(x.size(0), 1, 1, 1)

a =1/ torch.sqrt(alpha_t)

b = (1 - alpha_t) / torch.sqrt(1 - alpha_avt)
x_t =a* (x - b % out)

if tlo] ==

return x_t
alpha_avt_pre = alpha_av[t - 1].view(x.size(0), 1, 1,

sigma = torch.sqrt((1 - alpha_t)
* (1 - alpha_avt_pre) / (1 - alpha_avt))
noise = torch.randn_like(x)
x_t = x_t + sigma * noise
return x_t
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base_noise = torch.randn_like(images)
select_time = torch.randint( low=0, high=TIME,
size=(batch_size,))
pe = time_position[select_time, :]
X = noise(images, base_noise, BETA_t, select_time)

output = model(x, pe)

loss = criterion(output, base_noise)
loss.backward()

optimizer.step(
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