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deer

import torch
import torchvision
import torchvision.transforms as transforms

torchvisiongJgitH2 (0, 1] B9 PlLimage Elf&, BB EEEAIT—WEE N 1.1 B5KE.

transform = transforms.Compose(
[transforms.ToTensor(), transforms.Normalize((0.5, 0.5, 0.5), (0.5, 0.5, 0.5))]

)

# N0Eo) 18RS
trainset = torchvision.datasets.CIFAR10(

root="./data’, train=True, download=True, transform=transform)
trainloader = torch.utils.data.DatalLoader(

trainset, batch_size=4, shuffle=True)

# sl EdESE
testset = torchvision.datasets.CIFAR10(

root="./data’, train=False, download=True, transform=transform)
testloader = torch.utils.data.DatalLoader(

testset, batch_size=4, shuffle=False)
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classes = (‘plane’, 'car’, 'bird’, 'cat’,
'deer’, 'dog’, 'frog’, 'horse’, 'ship’, 'truck’)

import matplotlib.pyplot as plt
import numpy as np

def imshow(img):
Fﬁgﬁ

img =img /2 + 0.5 # unnormalize
npimg = img.numpy()
plt.imshow(np.transpose(npimg, (1, 2, 0)))

# SRENBEHNE0E
dataiter = iter(trainloader)
images, labels = dataiter.next()

# REIR

imshow(torchvision.utils.make grid(images))

# BREIRIRE

print(" "join('%5s" % classes[labels[j]] for j in range(4)))
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EX— M ETRRERLE
MZBIRTERGE— S EHIRERED, FHERNAA 3 BEEE,

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

class Net(nn.Module):
def _init_(self):

super(Net, self). _init ()
self.conv1l = nn.Conv2d(3, 6, 5)
self.pool = nn.MaxPool2d(2, 2)
self.conv2 = nn.Conv2d(6, 16, 5)
self.fc1 = nn.Linear(16 * 5 * 5, 120)
self.fc2 = nn.Linear(120, 84)
self.fc3 = nn.Linear(84, 10)

def forward(self, x):
x = self.pool(F.relu(self.conv1(x)))
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x = self.pool(F.relu(self.conv2(x)))
x = x.view(-1,16 * 5 * 5)

x = F.relu(self.fc1(x))

x = F.relu(self.fc2(x))

x = self.fc3(x)

return x

net = Net()

ESUREK HEFNAALES
BAERZ SV FAMRCERE, (ERTENERIREEIEE TR
import torch.optim as optim

criterion = nn.CrossEntropyLoss()
optimizer = optim.SGD(net.parameters(), Ir=0.001, momentum=0.9)

I ER R4S
B, SEIEMAGRE, WITERCE, REEENSHRIL,

for epoch in range(5):
running_loss = 0.0
for i, data in enumerate(trainloader, 0):
# FREEN

inputs, labels = data

#IBEE O

optimizer.zero_grad()

# IEMERE, RAEE, S8LK
outpus = net(inputs)

loss = criterion(outpus, labels)
loss.backward()
optimizer.step()

# FIEDIRSER
running_loss += loss.item()
if i % 2000 == 1999: # & 2000 #XFJTEP—IX
print('[%d, %5d] loss: %.3f' %
(epoch + 1,i + 1, running_loss / 2000))
running_loss = 0.0

print(‘Finished Training')

[1, 2000] loss: 2.167
[1, 4000] loss: 1.843
[1, 6000] loss: 1.666
[1, 8000] loss: 1.578
[1, 10000] loss: 1.510
[1, 12000] loss: 1.460
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[2, 2000] loss: 1.406
[2, 4000] loss: 1.343
[2, 6000] loss: 1.356
[2, 8000] loss: 1.328
[2, 10000] loss: 1.290
[2, 12000] loss: 1.279
[3, 2000] loss: 1.213
[3, 4000] loss: 1.187
[3, 6000] loss: 1.200
[3, 8000] loss: 1.195
[3, 10000] loss: 1.181
[3, 12000] loss: 1.176
[4, 2000] loss: 1.116
[4, 4000] loss: 1.090
[4, 6000] loss: 1.111
[4, 8000] loss: 1.092
[4, 10000] loss: 1.101
[4, 12000] loss: 1.097
[5, 2000] loss: 1.000
[5, 4000] loss: 1.010
[5, 6000] loss: 1.037
[5, 8000] loss: 1.045
[5, 10000] loss: 1.037
[5, 12000] loss: 1.039
Finished Training

dataiter = iter(testloader)
images, labels = dataiter.next()

# BRER
imshow(torchvision.utils.make _grid(images))
print('GroudTruth: ', " "join('%5s" % classes[labels[j]] for j in range(4)))

GroudTruth: cat ship ship plane
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RNEFHREMZAS LB R EHA.

outputs = net(images)

BIHE 10 MrEAIREE. — P SSHIRIBEERA, HENBHIANERXM K. MUKIITESS
ERrEENRIGRIZER.

_, predicted = torch.max(outputs, 1)
print('Predicted: ', ' "join('%5s" % classes[predicted]j]] for j in range(4)))

Predicted: ship ship ship ship
BT REEMSBERENUINE LAIZEFRINA,
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correct =0
total = 0

with torch.no_grad():
for data in testloader:
images, labels = data
outputs = net(images)
_, predicted = torch.max(outputs, 1)
total += labels.size(0)
correct += (predicted == labels).sum().item()

print('Accuracy of the network on the 10000 test images: %d %%" %
(100 * correct / total))

Accuracy of the network on the 10000 test images: 60 %
FiHE— 1 DX THIERR,

class_correct = list(0. for i in range(10))
class total = list(0. for i in range(10))
with torch.no_grad():
for data in testloader:
images, labels = data
outpus = net(images)
_, predicted = torch.max(outpus, 1)
¢ = (predicted == labels).squeeze()
foriin range(4):
label = labels]i]
class_correct[label] += c[i].item()
class_total[label] +=1

for i in range(10):
print('Accuracy of %5s : %2d %%"' %
(classes]i], 100 * class_correct[i] / class_total[i]))

Accuracy of plane : 65 %
Accuracy of car:69 %
Accuracy of bird:53 %
Accuracy of cat:33 %
Accuracy of deer:46 %
Accuracy of dog:56 %
Accuracy of frog: 65 %
Accuracy of horse : 65 %
Accuracy of ship:77 %
Accuracy of truck : 77 %

T—t5?
BT GPU ia(F i memie?
# GPU Ll

B—MBEIERENE] GPU LIZFEIE— Tensor &% GPU E—HEfEE, FHERXMEESEIT
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PRBRTER, FIEEHSEREPXHER/ CUDA KE.

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

# HIAFAI B ANSZIE CUDA, 27= CUDA 58
print(device)

cuda:0

ATHEREBDRE £ CUDA 8%,

RIRIX LTS RS TR T R FHFIRRAIS EFIR R X e iRp, CUDA 5KE:
net.to(device)

icfE: inputs, targets #1 images &z,

inputs, labels = inputs.to(device), labels.to(device)

AT ABANZERE GPU FSERERTHRE? BRRENMEIERERY.
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