PyTorch Tutorial

01. Overview
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 Understand the basic of neural networks / deep learning

* How to implement learn

« Requirements
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Goal of th




Human Intelligence

What to eat
for dinner?
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Human Intelligence
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Human Intelligence

What to dress?
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Human Intelligence
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Machine learning
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Machine learning
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Machine learning

Deep learning

Example: Example: Example:
Example: Shallow Logistic Knowledge
MLPs autoencoders / regression bases

Representation learning

Machine learning
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How to develop learning system?

Rule-based | | Hand-designed
nput >
systems program

Output
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How to develop learning system?

Rule-based | Hand-designed -
Input > > Output
systems program
Classic
- | Hand-designed | Mapping from -
mach.lne Input : features i features i Output
learning
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How to develop learning system?

Rule-based Inout .| Hand-designed R Outout
systems P program P
Classic : :
machine Input ,| Hand-designed ,| Mapping from R Output
. features features
learning
Input > Features > Ma];c)epaltnugrefgom > Output
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How to develop learning system?

Rule-based Inout .| Hand-designed . Outout
systems P program P
Classic : :
machine Input R Hanfd-de5|gned ,| Mapping from R Output
. eatures features
learning
4 Representation
: learning
Input > Features > Ma];c)epaltnugrefgom > Output
G J
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How to develop learning system?

Rule-based Inout .| Hand-designed . Outout
systems P program P
Classic : :
machine Input ,| Hand-designed ,| Mapping from R Output
. features features
learning
4 Representation
: learning
Input > Features > Ma]E)plng LS > Output
eatures
Additional
Deep Input » Simple features EYEIE O o) N Wkpalig) et > Output
learning abstract features
features
G J
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Rule-based system VS Representation learning

Lecturer : Hongpu Liu Lecture 1-19 PyTorch Tutorial @ SLAM Research Group



Traditional machine learning strategy

scikit-learn
algorithm cheat-sheet

classification S
approximation NOT

*  WORKING
~

SvVC
Ensemble
Classifiers

NOT
WORKING

NOT
WORKING

-3

SVR(kernel="rbf")
EnsembleRegressors

do you have
few features NoT
WORKING

labeled Q
should be
: \aty - Q important ¢
: RidgeRegression
SVR

(kernel="linear)

NOT
WORKING

KQEK\'

samples

dimensionality
reduction

/
- YE:
<10K
samples

kernel
approximation
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New challenge

» Limit of hand-designed feature.
« SVM can not handle big data set well.
« More and more application need to handle unstructured data.
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152 layers
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ILSVRC'1S  ILSVRC'14  ILSVRC'14  ILSVRC'13  ILSVRC'12  ILSVRC'11  ILSVRC'10
ResNet GoogleNet VGG AlexNet
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New challenge

» Limit of hand-designed feature.
« SVM can not handle big data set well.
« More and more application need to handle unstructured data.

152 layers
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Deep Learnlng ' 22 layers 19 layers
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Brief history of neural networks

From neuroscience to mathematic & engineering
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Brief history of neural networks
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Brief history of neural networks

Electrical signal
from brain

Recording electrode ———p

Visual area of

- L .

Cell response

Stimulus

Hubel D H, Wiesel T N. Receptive fields of single neurones in the cat's striate cortex[J]. Journal of Physiology, 1959, 148(3):574.
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Brief history of neural networks

.

(the cell’s life-
support center)

Single Neural Unit /

Dendrites

from other cells)

Axon

down the axon)

(passes messages away
from the cell body to
other neurons,
muscles, or glands)

Neural impulse (action potential)  of some neurons
(electrical signal traveling and helps speed

Terminal branches of axon
(receive messages  (form junctions with other cells)

Myelin sheath
(covers the axon

neural impulses)

o

/Wl

W3

Perceptron
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Brief history of neural networks

Dendrites Terminal branches of axon
» (receive messages  (form junctions with other cells)
from other cells)
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Perceptron Artificial Neural Network
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Brief history of neural networks

Back Propagation
7 ~

/N
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Brief history of neural networks

Back Propagation
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Brief history of neural networks

Back Propagation
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Brief history of neural networks

LeNet-5 LeCun 1998

C3:f. maps 16@10x10
C1: feature maps S4: f. maps 16@5x5

32x32 S2: f. maps
‘ FuII conr#echon Gaus5|an connections

C5: layer
6@14)(14 y F6 |ayer OUTPUT
Convolutions Subsampling Convolutions Subsampllng Full connectlon

120

N

Fig. 2. Architecture of LeNet-5, a Convolutional Neural Network, here for digits recognition. Each plane is a feature map, i.e. a set of units
whose weights are constrained to be identical.

Y. LeCun, L. Bottou, Y. Bengio and P. Haffner: Gradient-Based Learning Applied to Document Recognition, Proceedings of the IEEE, 86(11):2278-2324, November 1998,
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Brief history of neural networks

[1998]

LeNet-5
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[2014]

GoogLeNet & VGG
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ResNet

VGG-19 34-layer plain 34-layer residual
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Brief history of neural networks

»
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Good news

 Deep learning is not too difficult
« Basic algebra + probability + python
* Less than one year study

 There are lots of deep learning framework
« Starting from scratch do not be required
 Enabled efficient and convenient use of GPU
* Lots of components of neural networks provided by framework

 Popular deep learning frameworks
« Theano (University of Montreal) / TensorFlow (Google)
« Caffe (UC Berkeley) / Caffe 2 (Facebook)
« Torch (NYU & Facebook) / PyTorch (Facebook)
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What is PyTorch

» PyTorch is a python package that provides two high-level
features:
« Tensor computation (like numpy) with strong GPU acceleration
« Deep Neural Networks built on a tape-based autodiff system

PyTorch

Tensors and Dynamic neural networks in Python
with strong GPU acceleration.

PyTorch is a deep learning framework for fast, flexible experimentation.

Coming soon: PyTorch 1.0 ready for research and production

Learn More
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Why PyTorch

« Dynamical graph
« More flexible
« Easy to debug
* Intuitive and cleaner code

A graphis created onthe fly #&& . . |

. ®x = torch.randn (1, 10)
* More neural networkic prev_h = torch.zandn (1, 20)
W h = torch.randn (20, 20)
« Write code as network f T rorehrandn (20, 10)
works
» AutoGrad for forward /
backward _
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Install PyTorch

0S Linux MacOSs

Get Started. — - ] -
Select your preferences, then run the

PvTorch install command. Python 2.7 3.5 “
Please ensure that you are on the latest pip and CUDA g n 9.1 None

numpy packages.
Anaconda is our recommended package manager

Run this command: conda install pytorch cuda90 -c pytorch
pip3 install torchvision

Click here for previous versions of PyTorch

https://pytorch.org

PyTorch Tutorial @ SLAM Research Group
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https://pytorch.org/

After install PyTorch on your computer

PS C:\Users\liuii> python
Python 3.6.5 [Anaconda, Inc.| (default, Mar 29 2018, 13:32:41) [MSC v.1900 64 bit (AMD64)] on win32

Type "help"”, "copyright”, "credits" or "license" for more information.
>>> import torch

>>> print(torch. version )

0.4.0

>>> # Perfect!
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