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VGG16

https://doi.org/10.1145/3038912.3052638
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class LiteCNN(torch.nn.Module):
def __init_ (self, num_classes, input_size=224):
super().__init_ ()

self.features = torch.nn.Sequential(
torch.nn.Conv2d(3, 32, kernel_size=5),
torch.nn.ReLU(),
torch.nn.MaxPool2d(kernel_size=2, stride=2),
torch.nn.Conv2d(32, 64, kernel_size=5),
torch.nn.RelLU(),
torch.nn.MaxPool2d(kernel_size=2, stride=2),
torch.nn.Conv2d(64, 128, kernel_size=5),
torch.nn.RelLU(),
torch.nn.MaxPool2d(kernel_size=2, stride=2)

)

with torch.no_grad():
n_features = selffeatures(torch.zeros(1, 3, input_size, input_size)).numel()

self.classifier = torch.nn.Sequential(
torch.nn.Linear(n_features, 2048),
torch.nn.RelU(),
torch.nn.Dropout(0.5),
torch.nn.Linear(2048, num_classes)

def forward(self, x):
x = self.features(x)
X = x.view(x.size(0), -1)
x = self.classifier(x)
return x

14
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class LiteCNN(torch.nn.Module):
def _init_ (self, num_classes, input_size=224): 7
super().__init_ ()
1
1
$elffeatures = torch.nn.Sequential(
1 torch.nn.Conv2d(3, 32, kernel_size=5),
torch.nn.RelU(),
torch.nn. (kernel_size=2, stride=2),
torch.nn.Conv2d(32, 64, kernel_size=5),
torch.nn.RelLU(),
torch.nn. (kernel_size=2, stride=2),
torch.nn.Conv2d(64, 128, kernel_size=5),
torch.nn.RelLU(),

torch.nn. (kernel_size=2, stride=2)

- e - = = = e e e = =

with torch.no_grad():

I n_features = selffeatures(torch.zeros(1, 3, input_size, input_size)).numel()

$elf.classifier = torch.nn.Sequentiall(

, torch.nn.Linear(n_features, 2048),
torch.nn.RelU(),
torch.nn.Dropout(0.5),
torch.nn.Linear(2048, num_classes)

def forward(self, x):
x = self.features(x)
X = x.view(x.size(0), -1)
x = self.classifier(x)
return x

features

classifier

15
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class LiteCNN(torch.nn.Module):
def __init_ (self, num_classes, input_size=224):
super().__init_ ()

self.features = torch.nn.Sequential(
torch.nn.Conv2d(3, 32, kernel_size=5),
torch.nn.RelLU(),
torch.nn. (kernel_size=2, stride=2),
torch.nn.Conv2d(32, 64, kernel_size=5),
torch.nn.RelLU(),
torch.nn. (kernel_size=2, stride=2),
torch.nn.Conv2d(64, 128, kernel_size=5),
torch.nn.RelLU(),
torch.nn. (kernel_size=2, stride=2)

)

with torch.no_grad():
n_features = selffeatures(torch.zeros(1, 3, input_size, input_size)).numel()

self.classifier = torch.nn.Sequential(
torch.nn.Linear(n_features, 2048),
torch.nn.RelU(),
torch.nn.Dropout(0.5),
torch.nn.Linear(2048, num_classes)

def forward(self, x):
X = selffeatures(x)
X = x.view(x.size(0), -1)
X = self.classifier(x)

1
return x
L
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class LiteCNN(torch.nn.Module): ST oSS oooom—o—ooo-----

def __init If, | , input_size=224): \ _ — S
esu?:(l).__(isr:t_n(l;m_c asses, input_size ) %‘_J%IZ\_J)LE —a—S Ry I\ 7 — 7

self.features = torch.nn.Sequential(
torch.nn.Conv2d(3, 32, kernel_size=5),

#nn_inputs

1
1
:
1
:
|
torch.nn.ReLU(), : 043
torch.nn. (kernel_size=2, stride=2), |
torch.nn.Conv2d(32, 64, kernel_size=5), | 035
torch.nn.RelLU(), :
torch.nn. (kernel_size=2, stride=2), E 008
torch.nn.Conv2d(64, 128, kernel_size=5), !
torch.nn.RelLU(), ! 024
torch.nn. (kernel_size=2, stride=2) !
) | 043 035 178
with torch.no_grad(): E 008 024 161
n_features = self.features(torch.zeros(1, 3, input_size, input_size)).numel() ! >>>
! 178 161
self.classifier = torch.nn.Sequential( ' X.view 211
torch.nn.Linear(n_features, 2048), . 211 224
torch.nn.RelLU(), : 224
torch.nn.Dropout(0.5), : oEEEE
torch.nn.Linear(2048, num_classes) E_

)

def forward(self, x):
x = self.features(x)
X = x.view(x.size(0), -1)

x = self.classifier(x)
return x 1 7
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class Dataset:

« BBRZETNT—XEL THRMAED def __init__(images, labels):
. - - o self.x = images transforms = [
« YARXEHE, CFAE. 774 LT self.y = labels Resize(),
self.transform = transforms <4+—— Affine(),
e T VUVIIIZE Tensor(),
. N < def _len_Q):
JZ LD IBEOEGH Y S TR PENEL. “Clarun Tentself.x) ]

B & gL L TR Y,

def _getitem__(i):
X = self.transform(self.x[i])
y = self.y[i]
return x, Yy



« BRUAMZEIS L. ®EICIL L TEEZH
BL, Ny TFHONEZIT,

train_dataset = Dataset(images, labels) <—

train_dataloader = DataLoader/(

train_dataset,
batch_size=16, shuffle=True, num_workers=2)

class Dataset:
def __init__(images, labels):

self.x = images transforms = [
self.y = labels Resize(),
self.transform = transforms <+— Affine(),
Tensor(),
def __Ten_Q): ]

retrun len(self.x)

def _getitem__(i):
X = self.transform(self.x[i])
y = self.y[i]
return x, Yy

22
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train_dataset = Dataset(images, labels) <—

train_dataloader = DataLoader/(
train_dataset,
batch_size=16, shuffle=True, num_workers=2)

}

for inputs, labels in train_dataloder:
optimizer.zero_grad()
outputs = model (inputs)
loss = criterion(outputs, inputs)
loss.backward()
optimizer.step()

class Dataset:
def __init__(images, labels):

self.x = images transforms = [
self.y = labels Resize(),
self.transform = transforms — Affine(),
Tensor(),
def __len_QO: ]

retrun len(self.x)

def _getitem__(i):
X = self.transform(self.x[i])
y = self.y[1]

return X, y ZZE;
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# dataset
train_dataset = Dataset(images, labels)
train_dataloader = Dataloader(train_dataset, batch_size=4)

# model

model = Lite CNN()

model.train() « ETLZEIMRE—NICUVER, FTEFICELC/-O/RE
# parameters Wz RFT 5,

criterion = torch.nn.CrossEntropyLoss()
optimizer = torch.optim.SGD(net.parameters(), Ir=0.001)
n_epochs =50

# training
for epoch in range(n_epochs):
running_loss = 0.0

# mini batch

for inputs, labels in train_dataloader:
optimizer.zero_grad()
outputs = model(inputs)
loss = criterion(outputs, labels)
loss.backward()
optimizer.step()
running_loss += loss.item()

24



5 L3

# dataset
train_dataset = Dataset(images, labels)
train_dataloader = Dataloader(train_dataset, batch_size=4)

# model
model = LiteCNN()
model.train()

# parameters

criterion = torch.nn.CrossEntropyLoss()

optimizer = torch.optim.SGD(net.parameters(), Ir=0.001)
n_epochs =50

# training
for epoch in range(n_epochs):
running_loss = 0.0

# mini batch

for inputs, labels in train_dataloader:
optimizer.zero_grad()
outputs = model(inputs)
loss = criterion(outputs, labels)
loss.backward()
optimizer.step()
running_loss += loss.item()

- BREH

« ZUIRANFAMBETE—RNIC/ ORIy bR —BEH%E
AWLa,

o  [\EFEHHT Tl MSELoss 72 K &R 5,

c HMETERLBEBEZERTS2ILHTES, TDE,
outputs & labels Z=IFERY . 1 DDE%ZRT B Z E&E
FTNIE LU,

- EBEMATILITYXL
« SGD ¥ Adam B ELNLLfEDHND,
« IRvY
c BFEFEEIIBLVEEDOIRY V7 ZEE,
e MREFT —X%A{EAL T early stopping &AL, 25
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# dataset
train_dataset = Dataset(images, labels)
train_dataloader = Dataloader(train_dataset, batch_size=4)

# model
model = LiteCNN()
model.train()

# parameters

criterion = torch.nn.CrossEntropyLoss()

optimizer = torch.optim.SGD(net.parameters(), Ir=0.001)
n_epochs =50

# training
for epoch in range(n_epochs):
running_loss = 0.0

# mini batch
for inputs, labels in train_dataloader:
optimizer.zero_grad() #1 1. HWiEk (OERIEHR) #EHET 5,
outputs = model(inputs) #2 . . . .
loss = criterion(outputs, labels) # 3 2. BRT—X%ZETILITARALTFTHT 5,
loss.backward() #4 R — . Lo ie S = e
optimizer.step() i e 3. FRMELHENZ NI niEk (BRE) ZE1E T 5%,
running_loss += loss.item() A, BEAEZy N — 0 DRITIEET B,
5. WREBINBEEMAL TS X— 2555120
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# model

model = Lite CNN()
model.load_state_dict(torch.load('weight.pth'))
model.evall()

# preprocess an image
img_fpath = '/path/to/image.jpg'
im = PIL.Image.open(img_fpath)

= ImageOps.exif _transpose(im)
im = transform(im)
im = im.unsqueeze(0)

# inference
output = model(input)
# [[0.0935, -5.4933, -1.1156, 6.0684, 0.0409]]

output_softmax = torch.softmax(output, dim=1)
# [[0.0025, 0.0000, 0.0001, 0.9950, 0.0023]]

output_sigmoid = torch.softmax(output)
#[[0.5233, 0.0041, 0.2468, 0.9977, 0.5102]]



ResNet (
(E} EE; (E} (convl): Conv2d(3, 64, kernel_size=(7, 7), stride=(2, 2), padding=(3, 3), bias=False)

(bnl): BatchNorm2d(64, eps=1le-85, momentum=@0.1, affine=True, track_running_stats=True)
relu): RelLU(inplace=True)

(
(maxpool): MaxPool2d(kernel_size=3, stride=2, padding=1, dilation=1, ceil_mode=False)
(layerl): Sequential(
from torch.nn as nn (0): BasicBlock(
from torchvision import models (convl): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bnl): BatchNorm2d(64, eps=1e-85, momentum=0.1, affine=True, track_running_stats=True)
; (relu): ReLU(inplace=True)
model = models.resnetl8(wei ghtS='DEFAULT') (conv2): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn2): BatchNorm2d(64, eps=1e-85, momentum=0.1, affine=True, track_running_stats=True)
)
(1): BasicBlock(
pr'-i nt(mode]) EFILEBEALE DL, HOBARESR (convl): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bnl): BatchNorm2d(64, eps=1le-85, momentum=0.1, affine=True, track_running_stats=True)
(relu): ReLU(inplace=True)
(conv2): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn2): BatchNorm2d(64, eps=1le-85, momentum=0.1, affine=True, track_running_stats=True)
)
model.fc = nn.Linear(512, 4) )
(layer2): Sequential(
T (@): BasicBlock(
(convl): Conv2d(64, 128, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False)
(bnl): BatchNorm2d(128, eps=1e-@5, momentum=0.1, affine=True, track_running_stats=True)
(relu): ReLU(inplace=True)
(conv2): Conv2d(128, 128, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn2): Batch =le— = ine= i =

e EIE

LE). SCguEntLlact
(0): Conv2d(256, 512, kernel_size=(1, 1), stride=(2, 2), bias=False)
(1): BatchNorm2d(512, eps=1e-85, momentum=0@.1, affine=True, track_running_stats=True)
)
)
(1): BasicBlock(
(convl): Conv2d(512, 512, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bnl): BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)
(relu): ReLU(inplace=True)
(conv2): Conv2d(512, 512, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
(bn2): BatchNorm2d(512, eps=1e-85, momentum=0.1, affine=True, track_running_stats=True)
)
)
(avgpool): AdaptiveAvgPool2d(output_size=(1, 1))
(fc): Linear(in_features=512, out_features=1000, bias=True) 28

T 74 bDHHEE 1000
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ResNet -

(features): Sequential(

(conv@): Conv2d(3, 64, kernel_size=(7, 7), stride=(2, 2), padding=(3, 3), bias=False)
(norm@): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)
(relud): RelLU(inplace=True)
from torch.r_ln_as r_m (pool@): MaxPool2d(kernel_size=3, stride=2, padding=1, dilation=1, ceil_mode=False)
from torchvision import models (denseblockl): _DenseBlock(
(denselayerl): _DenseLayer(
. (norml): BatchNorm2d(64, eps=1e-85, momentum=@.1, affine=True, track_running_stats=True)
model = models.densenetl21(weights="DEFAULT") (rﬂu“:RaU“ﬂmmmﬂTm? ’
(convl): Conv2d(64, 128, kernel_size=(1, 1), stride=(1, 1), bias=False)
(norm2): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)
(relu2): ReLU(inplace=True)
print(model) E=FrigssEhlL., HHEZHEDR (conv2): Conv2d(128, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
)
(denselayer2): _DenseLayer(
(norml): BatchNorm2d(96, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)
(relul): ReLU(inplace=True)
(convl): Conv2d(96, 128, kernel_size=(1, 1), stride=(1, 1), bias=False)

model.classifier = nn.Li near(1024’ 4) (norm2): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)
(relu2): ReLU(inplace=True)
(conv2): Conv2d(128, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)

)

H 3 A BT (denselayer3): _Denselayer( . .
(norml): BatchNorm2d(128, eps=1e-05, momentum=@.1, affine=True, track_running_stats=True)

(relul): ReLU(inplace=True)

(.-n:.u%g- EEEH%%"E%E E%E kernel ciza—(1 1) ctride—(1 1) hiac—Falca)
Arciou H =1 Tuc)
(conv2): Conv2d(128, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
)
(denselayerl6): _Denselayer(
(norml): BatchNorm2d(992, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)
(relul): ReLU(inplace=True)
(convl): Conv2d(992, 128, kernel_size=(1, 1), stride=(1, 1), bias=False)
(norm2): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, track_running_stats=True)
(relu2): ReLU(inplace=True)
(conv2): Conv2d(128, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False)
)
)

(norm5): BatchNorm2d(1024, eps=1e-@5, momentum=0.1, affine=True, track_running_stats=True)

)
(classifier): Linear(in_features=1024, out_features=1000, bias=True) 29

T 74 bDHHEE 1000

)



	Slide 1
	Slide 2
	Slide 3: 物体分類
	Slide 4: 畳み込み演算
	Slide 5: 最大プーリング演算
	Slide 6: VGG16
	Slide 7: 訓練プロセス
	Slide 8: 訓練プロセス
	Slide 9: 訓練プロセス
	Slide 10: 訓練プロセス
	Slide 11: 訓練プロセス
	Slide 12: 訓練プロセス
	Slide 13: 推論プロセス
	Slide 14: モデル設計
	Slide 15: モデル設計
	Slide 16: モデル設計
	Slide 17: モデル設計
	Slide 18: 前処理
	Slide 19: 前処理
	Slide 20: 前処理
	Slide 21: 前処理
	Slide 22: バッチ化
	Slide 23: モデル訓練
	Slide 24: モデル訓練
	Slide 25: モデル訓練
	Slide 26: モデル訓練
	Slide 27: 推論
	Slide 28: ResNet
	Slide 29: ResNet

