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e torchvision
» torchvision I{7|X|= ZFH HIXAS ot CIO|H A, 2™ #X, ZAFH HTS
Qg o217t 7|5 T7|X|
» torchvisiong O|835t0 CIFAR10 28, HAE H|O|H M2 22210 st
Ct.

» &X| : pip install torchvision

import numpy as np

import torch
import torchvision

from torch.utils.data import Dataset
from torchvision import datasets, transforms

print(torch.__version_ )
print(torchvision. version_ )

2.3.1+cul2l
0.18.1+cul2l

o CO|E 22 &9l

i M B () B

® https://pytorch.org/vision/stable/datasets.html

Image Transform


https://pytorch.org/vision/stable/datasets.html

e torchvision?| transformsE& Z&3t0] Y1l ME7ts
¢ transforms.ToTensor()
» G2k (Normalize)ot Z1t7F 0~1 B2 H2t

transform = transforms.Compose([
transforms.ToTensor(),

D

Fashion MNIST DataSet

“fashion MNIST

Fashion MNIST H|O|EHAl 2EE

e HOH =X

* https://github.com/zalandoresearch/fashion-mnist

o582 U HAES HOH M 7HH27

train_data = datasets.FashionMNIST(root='data’,

train=True, # 52 HOHAM & (Tru
download=True,

transform=transform # 873t

)

Downloading http://fashion-mnist.s3-website.eu-central-1.amazonaws.com/train-imag
es-idx3-ubyte.gz

Downloading http://fashion-mnist.s3-website.eu-central-1.amazonaws.com/train-imag
es-idx3-ubyte.gz to data/FashionMNIST/raw/train-images-idx3-ubyte.gz

100% | || 26421880/26421880 [00:00<00:00, 45746159.06it/s]
Extracting data/FashionMNIST/raw/train-images-idx3-ubyte.gz to data/FashionMNIST/
raw

Downloading http://fashion-mnist.s3-website.eu-central-1.amazonaws.com/train-labe
ls-idx1-ubyte.gz

Downloading http://fashion-mnist.s3-website.eu-central-1.amazonaws.com/train-labe
ls-idx1-ubyte.gz to data/FashionMNIST/raw/train-labels-idx1-ubyte.gz

100% || 29515/29515 [00:00<00:00, 6784024.69it/s]
Extracting data/FashionMNIST/raw/train-labels-idx1-ubyte.gz to data/FashionMNIST/
raw

Downloading http://fashion-mnist.s3-website.eu-central-1.amazonaws.com/tl1l0k-image
s-idx3-ubyte.gz

Downloading http://fashion-mnist.s3-website.eu-central-1.amazonaws.com/t10k-image
s-idx3-ubyte.gz to data/FashionMNIST/raw/t10k-images-idx3-ubyte.gz

100% | || 2422102/4422102 [00:00<00:00, 8475887.31it/s]


https://github.com/zalandoresearch/fashion-mnist

Extracting data/FashionMNIST/raw/t10k-images-idx3-ubyte.gz to data/FashionMNIST/r
aw

Downloading http://fashion-mnist.s3-website.eu-central-1.amazonaws.com/t10k-label
s-idx1l-ubyte.gz

Downloading http://fashion-mnist.s3-website.eu-central-1.amazonaws.com/t10k-1label
s-idx1l-ubyte.gz to data/FashionMNIST/raw/t10k-labels-idx1-ubyte.gz

100% ||| 5148/5148 [00:00<00:00, 18470724.54it/s]
Extracting data/FashionMNIST/raw/t10k-labels-idx1-ubyte.gz to data/FashionMNIST/r
aw

test_data = datasets.FashionMNIST(root='data’,
train=False, #
download=True,
transform=transform
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HIOle AlZ=t
import matplotlib.pyplot as plt
class_names = {

0: "t-shirt/top", # EIN =/4 2

1: "trouser", # HEX

2: "pullover", # =24 (29H)

3: "dress", # SO A

4: "coat", # DE

5: "sandal", # MHS

6: "shirt", # A=

7: "sneaker", # 253t

8: "bag", # et

9: "ankle boot", # HI FE=

plt.figure(figsize=(10,10))
for i in range(25):
plt.subplot(5,5,i+1) # 1ci =2 H Al ?X
img, label = train_data[i]
plt.xticks([])
plt.yticks([])
plt.grid(False) # _12lEH
plt.imshow(torch.permute(img, (1, 2, ©)), cmap=plt.cm.binary)
plt.xlabel(class_names[label])
plt.show()
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import os
os.cpu_count()

batch_size = 32 # batch size Xl &
num_workers = 8 # Thread =Xt X &

train_loader = torch.utils.data.DatalLoader(train_data,
batch_size=batch_size,
shuffle=True,
num_workers=num_workers)



/usr/local/lib/python3.10/dist-packages/torch/utils/data/dataloader.py:558: UserW
arning: This Dataloader will create 8 worker processes in total. Our suggested ma
X number of worker in current system is 2, which is smaller than what this Datalo
ader is going to create. Please be aware that excessive worker creation might get
DatalLoader running slow or even freeze, lower the worker number to avoid potentia
1 slowness/freeze if necessary.

warnings.warn(_create_warning msg(

test_loader = torch.utils.data.DatalLoader(test_data,
batch_size=batch_size,

shuffle=False,
num_workers=num_workers)

train_loader &85} SILtO| HfX| =HOl

# 1042 BiXI =& = Image, Label2| shape =3
img, 1lbl = next(iter(train_loader))
img.shape, 1bl.shape

(torch.Size([32, 1, 28, 28]), torch.Size([32]))

o HYX| AFO[=7F 32, ME (1), MZ(28), 7+Z(28)

03. & Ho| 4l =

2x2 0|58} 7|

e cuda 70| UCHH cuda
e cpu 20| UCHH cpuz o5 TIA

torch.cuda.is_available()

False
device = torch.device("cuda:0" if torch.cuda.is_available() else "cpu")
print(device)

cpu
e GPUZI X|™HE[0] UCHH cuda:0, 2CH= cuda:1E X| ™

import torch.nn as nn
import torch.nn.functional as F
import torch.optim as optim

* torch.nn.functional : https://pytorch.org/docs/stable/nn.functional.hntml

class DNNModel(nn.Module):
def __init_ (self):
super(DNNModel, self). init ()
self.fcl = nn.Linear(28*28, 128)


https://pytorch.org/docs/stable/nn.functional.html

self.fc2 = nn.Linear (128, 32)
self.output = nn.Linear(32, 10)

def forward(self, x):
# M= 2X2 M2 B A Bteh(2 B8)

X = X.view(-1, 28%28)

x = F.relu(self.fcl(x))
x = F.relu(self.fc2(x))
x = self.output(x)
return x

model = DNNModel() # Model
model.to(device) # device £&

DNNMode1(
(fcl): Linear(in_features=784, out_features=128, bias=True)
(fc2): Linear(in_features=128, out_features=32, bias=True)
(output): Linear(in_features=32, out_features=10, bias=True)

)

x| X 2tet(optimizer) A £AH&==(loss function)

optimizer = optim.Adam(model.parameters(), lr=0.0005)
loss_fn = nn.CrossEntropylLoss()

from tqdm import tqdm

model.train()

» DRSOl RER Yottt ohg EE LM Gradient?t YOI E7F 7HSStL)
HIEA| train()2 HE ZQ.
® optimizer.zero_grad()

* Gradient® x=7|3}
» SHHO| 5t50| A& 7F &, gradientsE 24 022 THE
o|Z 3t b

0f Z=0{OF SHC}.

w QHOF 022 X7|3t7t E|X| Ho ™ oot ghotnt CHE Wao 2 JHA & Jts
‘g0l ALt
* loss = loss_fn(output, Ibl)
= EABSES 013310 2AH
* loss.backward() : 0= =4S YL} Pytorch= 2 Of7H H==0] Ciot =49 Hot:

£ X%

e optimizerstep() : S I} THAOIA GradientE YOOI E Al7]7].



* total_batch_loss += loss.item() * img.size(0)

" Joss.item()= 170 Hi K[| H& £=%H(loss)
" img.size(0)2 HYX|AFO|=(batch size)
w174 BiX|S] MA =4S FoiA AL HELL

e acc = total_ num / len(data_loader.dataset)

= total_num : BN A= & 2= Il

» len(data_loaderdataset) : A G|O|E 7H%

def model train(model, data_loader, loss_fn, optimizer, device):
model.train()

# =0| 3t
total batch loss =0 # = =&
total_num = @ # 34 =

prograss_bar = tgdm(data_loader)

o>

# mini-batch &}
for img, 1lbl in prograss_bar:
# image, Label OIOIE{E devicell =2/7]|.
img, 1lbl = img.to(device), lbl.to(device)

optimizer.zero grad() # JlCIME =I5t
output = model(img) # Forward Propagation= &

0
Y
&

loss = loss_fn(output, 1bl) # =& H At
loss.backward() # Xt &1t (Back Propagation) & &, 0| &
optimizer.step() # JI=Xl OO0l E

# outputl|l max(dim=1)2 max probability2t max indexE BEfat.
# max probability= S Al6t1, max index= preddl XN Z&

_, pred = output.max(dim=1)

# pred.eq(Lbl).sum() & HES| %= Labell EHE HAEL
# item()E tensorlilN 2tE F=.
total_num += pred.eq(lbl).sum().item() #

# 0|2 58S S Epoch E= A &AM OOIEHAS =2 LIS
# total batch_LossOl 101 BHXI 2 &Xl LossE G adtI|

total_batch_loss += loss.item() * img.size(9)

acc = total num / len(data_loader.dataset) # & =& H At

-

# B0 E4&(loss)dt HEEE BratalUCh.
# train_loss, train_acc
return total batch_loss / len(data_loader.dataset), acc

05. & HI}
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» DEZS HotrE = WAL O
» dropout@t Z2 layerl| 9gt HZAES 25l evaluation TIHA| & EL3H HX}O|
Ct.
* with torch.no_grad():

» Pytorch autograd engineE offE A|7ICH
» ANS2E gradientE E2fZSHA| QEZUCtEt= 2[0].
» FE A2 autogradE offE Al7{ D22 AL
= 7tH 2L
* total_num += torch.sum(pred.eq(lbl)).item()

o
7}
o
=
re
r
I
|.|-|
1o
0%t
0z

= pred.eq(lbl) : &SHAH A0 =7}?
» torch.sum(pred.eq(lbl)).item() : = 7H=
* total_batch_loss += loss_fn(output, Ibl).item() * img.size(0)

= Joss_fn(output, Ibl).item()= 17§ HiX|2| B &4 (loss)
" img.size(0)2 HYX|AFO|=(batch size)
w170 HiX|Q] TH| &M 2 S AL GHoiEC)

def model evaluate(model, data_loader, loss_fn, device):
model.eval() # model.eval()e 2LEE BIIRE=Z &3 BHE

with torch.no_grad():
# &AL F=E Jas S
total_num = ©
total_batch_loss = ©
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# U XIE evaluation2 &l H
for img, 1bl in data_loader:

# devicelll GIOIHE =22l
img, 1bl = img.to(device), 1bl.to(device)

output = model(img) # Forward Propagations &l&i. Z 1t

Jor
Jn

# outputll max(dim=1)2 max probability?t max indexE BEl&t.
_, pred = output.max(dim=1)
total _num += torch.sum(pred.eq(lbl)).item() # &A=st 21 Jf== ColJ|

# 0|2 =88 F Epoch E= Al &M OOIEHAS H=+=2 L0 & Lloss
total_batch_loss += loss_fn(output, 1bl).item() * img.size(9)

acc = total num / len(data_loader.dataset) # &A=& At

# Z2U4E BtE - val_Lloss, val_acc
return total_batch_loss / len(data_loader.dataset), acc

%%time



# epochs XN &, zA =& xI|3
num_epochs = 20
min_loss = np.inf

# Epoch € =d & A3 =& LILCH
for epoch in range(num :
# E% él—% _ St A/\I]_l, ~NestCcC =2 O-Ij|

train_loss, train_acc = model_train(model, train_loader, loss_fn, optimizer,

= = A = S =
# R FE - HE A0 HE EEETE A

val_loss, val _acc = model_evaluate(model, test_loader, loss_fn, device)

# val_LossIt W& Al, model2 Jt= Xl (weights)E ME.
if val_loss < min_loss:

print(f'[INFO] val loss &l from {min_loss:.5f} to {val_loss:.5f}. 2

min_loss = val_loss
torch.save(model.state_dict(), 'DNNModel.pth")

# Epoch &€ Z1UE =<

print(f"epoch {epoch+1:02d}")

print(f"loss: {train_loss:.5f}, acc: {train_acc:.5f}", end=" ")
print(f"val _loss: {val loss:.5f}, val accuracy: {val _acc:.5f}")

100% || 1375/1875 [00:18<00:00, 103.84it/s]

[INFO] val_loss JH& from inf to ©.47117. 2< MZ&!

epoch 01

loss: ©0.57661, acc: 0.80183 val_loss: 0.47117, val_accuracy: 0.83260

100% || 1875/1875 [00:19<00:00, 97.72it/s]

[INFO] val_loss Ji& from ©.47117 to 0.43217. 2E ME!

epoch 02

loss: ©0.40842, acc: 0.85520 val_loss: 0.43217, val_accuracy: 0.84550

100% || 1875/1875 [00:17<00:00, 105.49it/s]

[INFO] val_loss Ji& from ©.43217 to ©.38365. 2 & ME!

epoch 03

loss: 0.36454, acc: 0.86970 val_loss: 0.38365, val_accuracy: 0.86170

100% || 1375/1875 [00:18<00:00, 103.90it/s]

[INFO] val_loss Ji& from ©.38365 to 0.37367. 22 X &!

epoch 04

loss: ©.33754, acc: 0.87740 val_loss: 0.37367, val_accuracy: 0.86350

100% || 1875/1875 [00:17<00:00, 105.30it/s]

[INFO] val_loss Ji& from ©.37367 to 0.37178. 22 X &!

epoch 05

loss: ©.31868, acc: ©.88337 val_loss: 0.37178, val_accuracy: 0.86560

100% | NI | 1875/1875 [00:18<00:00, 99.78it/s]

[INFO] val_loss Ji& from ©.37178 to 0.36091. 22 X &!

epoch 06

loss: 0.30062, acc: 0.89042 val_loss: 0.36091, val_accuracy: 0.87220

100% | I | 1875/1875 [00:18<00:00, 104.00it/s]

[INFO] val_loss Ji& from ©.36091 to ©.35075. 2 & X &!

epoch 07

loss: ©.28793, acc: 0.89418 val_loss: 0.35075, val_accuracy: 0.87440

100% || 1875/1875 [00:19<00:00, 96.50it/s]

[INFO] val_loss Ji& from ©.35075 to ©.34312. @& X & !

epoch 08

loss: ©.27585, acc: 0.89842 val_loss: 0.34312, val_accuracy: 0.87660

100% || 1875/1875 [00:17<00:00, 107.01it/s]
epoch 09
loss: 0.26662, acc: 0.90168 val_loss: 0.34368, val_accuracy: 0.87810



100% || 1875/1875 [00:17<00:00, 105.73it/s]

[INFO] val_loss Ji& from ©.34312 to ©.33519. 2 & X & !

epoch 10

loss: 0.25649, acc: 0.90398 val_loss: 0.33519, val_accuracy: 0.88020

100% || 1875/1875 [00:17<00:00, 107.30it/s]
epoch 11
loss: 0.24658, acc: 0.90893 val_loss: 0.33741, val_accuracy: 0.87590

100% || 1375/1875 [00:17<00:00, 108.69it/s]

[INFO] val_loss Ji& from ©.33519 to ©.33344. 2E MZE!

epoch 12

loss: ©0.23930, acc: 0.91013 val_loss: 0.33344, val_accuracy: 0.88120

100% || 1875/1875 [00:18<00:00, 100.12it/s]
epoch 13
loss: ©0.23230, acc: 0.91365 val_loss: 0.35067, val_accuracy: 0.87530

100% || 1875/1875 [00:17<00:00, 108.29it/s]
epoch 14
loss: 0.22548, acc: 0.91623 val_loss: 0.33544, val_accuracy: 0.88300

100% || 1875/1875 [00:17<00:00, 104.67it/s]
epoch 15
loss: 0.21749, acc: 0.91940 val_loss: 0.33798, val_accuracy: 0.88280

100% || 1875/1875 [00:17<00:00, 108.22it/s]
epoch 16
loss: 0.21204, acc: 0.92047 val_loss: 0.34565, val_accuracy: 0.88300

100% || 1375/1875 [00:21<00:00, 88.41it/s]
epoch 17
loss: 0.20549, acc: 0.92292 val_loss: 0.34130, val_accuracy: 0.88170

100% || 1875/1875 [00:17<00:00, 105.46it/s]
epoch 18
loss: 0.20131, acc: 0.92502 val_loss: 0.34430, val_accuracy: 0.88600

100% || 1375/1875 [00:18<00:00, 99.78it/s]
epoch 19
loss: ©.19553, acc: 0.92810 val_loss: 0.39169, val_accuracy: 0.87510

100% || 1875/1875 [00:18<00:00, 103.38it/s]

epoch 20

loss: ©0.19025, acc: 0.92808 val_loss: 0.33803, val_accuracy: 0.88970
CPU times: user 3min 22s, sys: 25 s, total: 3min 47s

Wall time: émin 54s

DR /tEXE 7tNet AE £21 48 8

tot

=

uj

ALt

# ItsXl 2E
model.load_state_dict(torch.load( 'DNNModel.pth"))

# =& &35 &4 (validation loss)et HS & & & (validation accuracy)E Hl &t
loss, acc = model_evaluate(model, test_loader, loss_fn, device)
print(f'2d3 &4 : {loss:.5f}, BIt 8= %: {acc:.5f}")

H
=]

0l

&4l 9.33344, Il MBS 0.88120

REF

HolE 22 g9l
® https://pytorch.org/vision/stable/datasets.html
¢ torch.nn.functional : https://pytorch.org/docs/stable/nn.functional.html


https://pytorch.org/vision/stable/datasets.html
https://pytorch.org/docs/stable/nn.functional.html

* https://qgiita.com/sugulu_Ogawa_|SID/items/62f5f7adee083d96a587


https://qiita.com/sugulu_Ogawa_ISID/items/62f5f7adee083d96a587

