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Neural network
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“What is this image of?" “This is an image of a cat”
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Datasets

from datasets import load_dataset, DatasetDict # SAFREHVEMZE

# (M load_dataset NI EMRITE
ds_train = load_dataset("huggingface-course/codeparrot-ds-train", split="train") # MEIIFHEHIE
ds_valid = load_dataset("huggingface-course/codeparrot-ds-valid", split="validation") # nNEICIEEIUE

# BMHOBIBAELAN DatasetDict 4l
raw_datasets = DatasetDict(

{
"train": ds_train, # iZEHIE
"valid": ds_valid, # IQIFSEXIE
# REATATEXERNEMRESN, WHES
}

)

raw_datasets| # BT DatasetDict LHMMEUIEE
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MNIST &3R5

MNIST (IZXUSHIEEIERINESIATRT ) SIEEE— M KEFEHFEEE | FRTI%
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train_dataset = datasets.ImageFolder(root='./mnist_images/train',

transform=transform)

print("train_dataset length: ", len(train_dataset))
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train_dataset length: 60000
Dataset ImageFolder
Number of datapoints: 60000
Root location: ./mnist_images/train

StandardTransform
Transform: Compose(

Grayscale(num_output channels=1)
ToTensor ()
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class Network(nn.Module):
def _init_ (self):
super(). _init_ ()

Lo : : :
self.layerl = nn.Linear (784, 256)
L1 -
N = : H - -
L2 ‘”',.: 7 ' self.layer2 = nn.Linear (256, 10)
0% %
| L783 j % f forward(self, x):

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

x = self.layerl(x)

x = torch.relu(x)
return self.layer2(x)
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Network (
(layerl): Linear(in_features=784, out features=256, bias=True)
(layer2): Linear(in features=256, out features=10, bias=True)

)

layer(layerl) parameters:

torch.Size([256, 784]) has 200704 parameters
torch.Size([256]) has 256 parameters
layer(layer2) parameters:
torch.Size([10, 256]) has 2560 parameters
torch.Size([10]) has 10 parameters
The model has 203530 trainable parameters
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model = Network()

optimizer = optim.Adam(model.parameters())

criterion = nn.CrossEntropylLoss()
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train_loader = Dataloader(train_dataset, batch size=64,
shuffle=True)

, len(train_loader))

print("train_loader length:
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for batch_idx, (data, label) in enumerate(train_loader):
1f batch_idx ==
break
print ("batch idx: ", batch_idx)
print("data. shape : ", data.shape
print ("label: ", label.shape)
print (label)

train_dataset length: 60000

train_loader length: 938

batch idx: 0

data. shape : torch.Size([64, 1, 28,

label: torch.Size([64]

tensor([9, 9, 3, 5, 6
6, 7, 0, pmay
q, 0, 1, 1, 6

» » » »
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5
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for epoch in range(10):

for batch_idx, (data, label) in enumerate(train_loader):

1)l
gﬁ\ output = model(data)

loss = criterion(output, label) ?ﬁ?&lﬁﬁﬁl = IOSS( ’ ;.EBU_V[E)
\_:j_
\
loss.backward()
optimizer.ste
= pRCLR
E optimizer.zero_grad()

1f batch_idx % 100 == 0:
print(f"Epoch {epoch + 1}/10@ "
f"| Batch {batch_idx}/{len(train_loader)]}
T MEassE R iloss. iteml ) 2 AT )
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test_dataset = datasets.ImageFolder(root='./mnist_images/test',

transform=transform)
print("test_dataset length: ", len(test_dataset))

model = Network()
model.load_state_dict(torch.load('mnist.pth'))

right = 0

for i, (x, y) in enumerate(test_dataset):
output = model(x)
predict = output.argmax(1).item()

If predict == y:
right += 1
else:

img_path = test_dataset.samples[i][@]
print(f" C$E5IRIRB]: WM = {predict} 5LFF = {y} BREEZE =
{img_path}")
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Error in @ iteration for training: 0.11261954162061182

Error in 10000 iteration for training: ©.006851552154427041
Error in 20000 iteration for training: 0.001918471175058625
Error in 30000 iteration for training: 0.0010068413350842365
Error in 40000 iteration for training: 0.0006594791347571346 np.array([ 0,
Error in 50000 iteration for training: 0.000482350813828031
Error in 60000 iteration for training: 0.000376688537952602
Error in 70000 iteration for training: 0.0003071670953030512
Error in 80000 iteration for training: @.00025825440978620304
Error in 90000 iteration for training: 0.00022212438893800236
Training finish!

syn@:

[[-1.86350688 2.56106277 -3.1727484 1.0936684 | np.array(]

[-2.21353485 2.21834879 -3.16753516 1.25690493]

[ 0.60945164 -0.84350619 1.32478546 ©0.137065 ]]
synl:

[[-3.03983008]

[ 4.19761229]

[-5.11288038]

[ 2.17979564]] syn@, synl = train(X, Y)
test res: res = test(X, syn@, synl)
[[0.02708799]

[0.97994289]

[0.97966914] print(res)

[0.99753748] ]

[ B T R o T S T o

S

print("test res:")
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X3z 1B

train 3 4K 81 525,0005K I FIEAE S, WX ERFNETEGEBIRZEN G2 —D.
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val_Loss

val_Loss

0.023

0.022

0.021

0.02

Run 1
runs/LeNet1_1
runs/LeNet1_2
runs/LeNet_3
runs/ResNet34_2

10 15
Smoothed
0.0194
0.0227

0.0201
0.0228

20

Value

0.0195
0.0225
0.0192
0.0215

25

Step
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11

30

35 38 x

Relative
27.23 min
23.83 hr
15.22 min
40.8 min

BN

val_accuracy

70

65

60

55

Run
runs/LeNet1_1
runs/LeNet1_2
runs/LeNet_3
runs/ResNet34_2

10

Smoothed
69.6249
59.439
68.2249
62.2235

15

20
Value
70
61.75

70.38
64.88

25
Step
38
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30

H
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35 38 x

Relative
27.23 min
23.83 hr
15.22 min
40.8 min
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GPT = Generative Pre-trained Transformer
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BER Al ARATNER. BILXMERE)IER75E | FITTLIEEI—NEZME ChatGPT 122,
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» [PyTorch documentation — PyTorch 2.3
documentation](https://pytorch.org/docs/stable/index.ntml)

« [Dogs vs. Cats Redux: Kernels Edition | Kaggle](https://www.kaggle.com/c/dogs-vs-cats-redux-
kernels-edition/data)

- EREGSEEUE
£](https:.//www.heywhale.com/mw/dataset/5d11bb1a38dc33002bd6f1fl/content)

« [MNIST Dataset Download and Visualization | Red Fish
2th](https://combofish.github.i0/2021/09/19/mnist-download-and-view.html)

. [MHELRMZEZ Hugging Face](https://hutusi.com/articles/the-history-of-neural-networks)
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