Tham Khao Nhanh PyTorch

Tensor, autograd, mang nd-ron va vong ldp huan luyén

Tensor

Tao Tensor

import torch

a torch.tensor([1, 2, 3])
torch.zeros(2, 3)

torch.ones(3, 3)

torch.randn(2, 4) # normal dist

b
[
d

Ham Khdi Tao Tensor

Toan s6 0, kich thudc (m, n)
Toan s6 1, kich thudc (m, n)
torch.randn(m, n) Phan ph&i chuén ngau nhién
torch.arange(start, end, step) C4c gid tri cach déu nhau
torch.linspace(start, end, steps) S6lugngdiém c8 dinh

toxrch.zeros(m, n)
toxch.ones(m, n)

torch.eye(n) Ma tran dan vi
torch.empty(m, n) B6 nhé chua khdi tao
Tuong Tac véi NumPy

t = torch.from_numpy(np_array)
arr = tensor.numpy() # shares memory
t = torch.as_tensor(np_array)

Autograd

Theo D3i Gradient

X = torch.tensor([2.0, 3.0],
requires_grad=True)

= (x ** 2).sum()

.backward()

print(x.grad) # tensor([4., 6.])

<<

Tat Theo D&i Gradient
with torch.no_grad():

pred = model(x) # inference only
x_det = x.detach() # detach from graph

Kiém Soat Gradient

x.requires_grad_(True) Béttheo ddigradient taichd
x.grad.zero_() Dat lai gradient tich LTy

x.detach() Tensor mdi khong c6 lich st gradient
x.grad Truy cap gradient da luu
Mang No-ron

DPinh Nghia Model

import torch.nn as nn
class Net(nn.Module):

def _ init (self):
super()._init_ ()
self.fcl = nn.Linear (784, 128)
self.fc2 = nn.Linear (128, 10)
forward(self, x):
x = torch.relu(self.fcl(x))
return self.fc2(x)
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Model Tudn Ty

model = nn.Sequential(
nn.Linear (784, 256),
nn.ReLU(),
nn.Dropout(0.2),
nn.Linear(256, 10))
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Céac Layer Phd Bién

nn.Linear(in, out) Layer két ngi day du
nn.Conv2d(c_in, c_out, k) Tichchap 2D, kich thudc kernel k
nn.BatchNoxm2d(n) Chuéan héa theo batch
nn.LSTM(in, hidden) Layer hdi quy LSTM
nn.Dxropout(p) Dropout vgi xac suat p
nn.Embedding (vocab, dim) Bang tra cllu embedding

Nap Dif Li€u

Dataset Tuy Chinh

from torch.utils.data import Dataset, Dataloader
class MyData(Dataset):
def init (self, X, y):
self.X, self.y = X, y
def _ len_ (self): return len(self.X)
def _ getitem (self, i):
return self.X[i], self.y[i]

DataLoader

loader = Dataloader(dataset, batch size=32,
shuffle=True, num_workers=2)

for batch_x, batch_y in loader:
output = model(batch x)

Dataset C6 Sén

from torchvision import datasets, transforms

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

data = datasets.MNIST("data", train=True,
download=True, transform=t)

Vong Lap Hudn Luyén

Vong Lap Huin Luyén Chuin

model.train()
for epoch in range(num_epochs):
for X, y in train_loader:
optimizer.zero grad()
loss = criterion(model(X), y)
loss.backward()
optimizer.step()

Panh Gia

model.eval()
with torch.no grad():
correct = 0
for X, y in test_loader:
pred = model(X).argmax(dim=1)
correct += (pred == y).sum().item()

Danh Sach Kiém Tra Huan Luyén

model.train() Bat dropout / batch norm huén luyén
model.eval () Chuyén sang ché d6 suy lun
optimizer.zero_grad() Xoda gradient trudc backward
loss.backwaxd() Tinh toan gradient
optimizer.step() Cap nhat tham s

Optimizer

Optimizer Phd Bién

import torch.optim as optim

opt = optim.SGD(model.parameters(), 1r=0.01,
momentum=0.9)

opt = optim.Adam(model.parameters(), lr=le-3)

opt = optim.AdamW(model.parameters(), lr=le-3,
weight decay=0.01)

Scheduler Téc D Hoc

sched = optim.lr_scheduler.StepLR(
opt, step _size=10, gamma=0.1)
# in loop: sched.step() after each epoch

So Sanh Optimizer
SGD Dan gian, can chinh tham s, t6t véi momentum
Adam LR thich nghi, hdi tu nhanh, m3c dinh phé bién

Adami Adam v8i weight decay tach biét
RMSprop Thich nghi, tt cho RNN

Ham Mat Mat

Ham Mat Mat Phé Bién
nn.CrossEntropylLoss() Phén loai (logits, khdng can softmax)
nn.BCEWithLogitsLoss() Phan loai nhiphan (logits)

nn.MSELoss () H6i quy (sai s6 binh phudng trung binh)
nn.L1Loss () Hoi quy (sai s6 tuyét d6i trung binh)
nn.NLLLoss () Log-likelihood am (sau log_softmax)
nn.HuberLoss() Hoi quy bén viing (it nhay véi ngoai (&)

Céach Dung

criterion = nn.CrossEntropyLoss()
loss = criterion(logits, targets)
# logits: (batch, classes), targets: (batch,)

Ham M3t M&t Ty Chinh

def focal loss(pred, target, gamma=2.0):
ce = nn.functional.cross_entropy(
pred, target, reduction="none")
pt = torch.exp(-ce)
return ((1 - pt) ** gamma * ce).mean()

Luu & Tai

Luu / Tai State Dict (Khuyén Nghi)

torch.save(model.state dict(), "model.pt")
model = Net()
model.load_state dict(

torch.load("model.pt", weights only=True))

Luu Checkpoint Day Pl

torch.save({
"epoch": epoch,
"model": model.state dict(),
"optimizer": opt.state dict(),
"loss": loss}, "checkpoint.pt")

Tai Checkpoint
ckpt = torch.load("checkpoint.pt",
weights only=False)

model.load state dict(ckpt["model"])
opt.load state dict(ckpt["optimizer"])

GPU

Quan Ly Thiét Bi

device = torch.device(
"cuda" if torch.cuda.is available()
else "cpu")

model = model.to(device)

x = x.to(device)
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torch.cuda.empty_cache() Giai phéng bd nhé cache chua dung

Tién ich GPU
torch.cuda.is_available() Kiém tra CUDA c6 san khong
torch.cuda.device_count() S6 lugng GPU
torch.cuda.memory_allocated() BOnhdGPU dangdung (bytes)
Multi-GPU

if torch.cuda.device count() > 1:
model = nn.DataParallel(model)
model = model.to(device)

Mau Phé Bién

Khdi Tao Trong S8

def init_weights(m):
if isinstance(m, nn.Linear)
nn.init.xavier uniform_(m.weight)
m.bias.data.fill (0.01)
model.apply(init_weights)

Cét Gradient

torch.nn.utils.clip_grad norm_(
model.parameters(), max_norm=1.0)

Poéng Bang Layer

for param in model.fcl.parameters():
param.requires_grad = False

Tém Tat Model

total = sum(p.numel()
for p in model.parameters())
trainable = sum(p.numel()
for p in model.parameters()
if p.requires_grad)
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