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

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

super(Net, self). _init ()
# WMANBRBESN 1, BiLEEEs 6, HK/NA (5, 5)
self.conv1l = nn.Conv2d(1, 6, 5)
# MA\EBRIBEEC 6, WmHBIEEY 16, BFMZKNNA (5, 5)
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):
# BANPHE, BEEROXNA @2, 2)
x = F.max_pool2d(F.relu(self.conv1(x)), 2)
x = F.max_pool2d(F.relu(self.conv2(x)), 2)
# SRR ER
x = x.view(-1, self.num_flat features(x))
x = F.relu(self.fc1(x))
x = F.relu(self.fc2(x))
x = self.fc3(x)
return x

def num flat features(self, x):
size = x.size()[1:]
num_features = 1
for s in size:

num_features *=s
return num_features

net = Net()
print(net)

Net(

(conv1): Conv2d(1, 6, kernel _size=(5, 5), stride=(1, 1))
(conv2): Conv2d(6, 16, kernel size=(5, 5), stride=(1, 1))
(fc1): Linear(in_features=400, out features=120, bias=True)
(fc2): Linear(in_features=120, out features=84, bias=True)
(fc3): Linear(in_features=84, out_features=10, bias=True)

)

FERRBIRARETE N forward BRER, backward REL (BRITEBE) 2% avtograd BEIBIE.
BJLATE forward EREQHEEREAIERT Tensor BURLE,

netparameters() IREAIREINSE (NE) FIFNE
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params = list(net.parameters())
print(len(params))
print(params[0].size()) # conv1 BYNE

10

torch.Size([6, 1, 5, 5])

MEEEEA 32x32,

i XL (LeNet) BRZEAVMIAK/ING 32x32, GNEREERA MNIST $EER) 4NN, Bt
RRNEFREEEE] 32x32,

input = torch.randn(1, 1, 32, 32)
out = net(input)
print(out)

tensor([[ 0.0172, 0.1005, -0.1940, -0.0691, -0.0525, -0.0239, -0.0056, -0.0597,
0.0184, -0.0300]], grad_fn=<AddmmBackward0>)

BIrESHBEETEE, RedTHTBERIRREIERE:

net.zero grad()
out.backward(torch.randn(1, 10))

note
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MRS

—MREREIEZ—XT (output, target) RN, ITE—MEFRMGITTNEHEINBRERES D,
F&iE: output MR, target J9ERR(E
nn 8HBEREZARRERIFEFFLL,

R NUREERRARE, BitEmEfERaaEiRE,
fBan :
output = net(input)
target = torch.rand(10)

target = target.view(1, -1)
criterion = nn.MSELoss()

loss = criterion(output, target)
print(loss)

tensor(0.4526, grad_fn=<MseLossBackward0>)
e, NRERMEEEPIRRE . EFER B, BEIWTFRENTEE.

input -> conv2d -> relu -> maxpool2d -> conv2d -> relu -> maxpool2d

-> view -> linear -> relu -> linear -> relu -> linear

-> MSELoss

-> loss

ATLA, S3ERA B EoKIt B RS

HRIE loss #1719y, MEEHSRBIREN HISKE

BaE— I HEERRERRRY SKE.
ATHRA, FAEERLE:

print(loss.grad_fn) # MSELoss
print(loss.grad_fn.next functions[0][0]) # Linear
print(loss.grad_fn.next_functions[0][0].next_functions[0][0]) # ReLU

<MselLossBackward0 object at 0x7f417c5f3d30>
<AddmmBackward0 object at 0x7f417c5f34f0>
<AccumulateGrad object at 0x7f417c5f3d30>

RAEHE

s R EMEERIRE.
EREHANRESREFEIRE, SNEESHRINZIEFERHE.
e, HIBER . HEE BrRE (bias) BHEREEERIRIEE.

net.zero_grad()
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print('conv1.bias.grad before backward’)
print(net.conv1.bias.grad)

loss.backward()

print('conv.bais.grad after backward')
print(net.convi.bias.grad)

convl.bias.grad before backward
tensor([0., 0., 0., 0., 0., 0.])

convl.bais.grad after backward
tensor([ 0.0040, 0.0098, 0.0213, -0.0162, 0.0075, -0.0018])

SN FRHRACERES
HERE:
8, Ba7 BMARBREMRE N EMTERARIRIIHRARE, TBAHEES here,
FTHRE—HS:
o FTREANE

SHHEINE

TESCE P EREIRAVINEEHTMNZRENEE FF (SGD)

BT LAGEREERAY Python AAHSSCIX NN -

learning rate = 0.01
for f in net.parameters():
f.data.sub (f.grad.data * learning rate)

@%é'gﬁﬁﬁﬁéélm%%@%fiﬁﬁﬂlxﬁE’\JE%E%MUHB‘, tean

2. hitgE T — M SEH 7 ARSI,
EREIEEER:
import torch.optim as optim
# RIS

optimizer = optim.SGD(net.parameters(), Ir=0.01)

# 1EAIIZ5

optimizer.zero grad() # #HEE=E
output = net(input)

loss = criterion(output, target) # i+E7
loss.backward() # zEHEE
optimizer.step() # EFHSE]

T=
WRERAN{AI{sE AR FBEEEPXIRENT,

JESCEEE: pytorch NITJEEID -03- HEMIZE


https://pytorch.org/docs/nn
https://ld246.com/article/1639540087993

XERNEERR #BoRRYIRAEERRRY,

JFRoZEERE: pytorch NITJZEIC -03- #EEM4E


https://ld246.com/article/1639540087993

