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This course

In [ 1: Spylab inline
import torch
import sys

sys.path.append(" .

train_data, train_label = load.get_dogs_and_cats_data(resize=(128,128), n_im
torch.device('cuda’) if torch.cuda.is_available() else torch.device('cpu')

print(‘device = ', device)

ConvNet (torch.nn.odule) :

In [ ]3] cla

le):

__(self, n_input, n_output, stride=l):
(

0
self.net = torch.nn.Sequential(
torch.nn.Convad(n_input, n_output, kernel size=3, padding=1, stride=stride),

torch.nn.ReLU()
orch.nn.Conv2d(n_output, n_output, kernel _size=3, padding=1),
(

torch.nn.ReLU()

def forward(self, x):
return self.net(x)
def _init_(self, layers=[32,64,128], n_input_channels=3):

Super().__init_()
L = [torch.nn.Conv2d(n_input_channels, 32, kernel size=7, padding=3, stride=2),

torch.nn.ReLU(),
torch.nn.MaxPool2d (kernel_size=3, stride-2, padding=1)]
c=32
for 1 in layers:
L.append(self.Block(c, 1, stride=2))
c=1

self.netvork = torch.nn.Sequential(*L)
h.nn.Linear(c, 1)

self.classifier = torc!
def forvard(self, x):

Compute the features

2 = self.network(x)

# Global average pooling
= z.mean(dim=(2,3])

# Classify

return self.classifier(z)(:,0]

net = Convret()

e Fundamentals P

e How to build, train,
use deep networks

* Few applications
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Computer vision

Geolocalization

Pose estimation
Tracking

Scene layout estimation

Visual odometry
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3D vision

e Point cloud or volume
based networks

e Applications

e Reconstruction

e 3D recognition

e Surface representation




Natural language processing

e Word based models

* Applications (IR 0F 155
e Translation How are you?

e Sentiment analysis
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* Topic modelling .II <%




Reinforcement learning

e Q-learning

environment
e Policy gradient++

e Applications action

e Robotics

. deep J
* Meta-learning agent =



Compute graphics

* Generative models
e Applications
* Matting

 Image editing

* Physical simulation




Deep learning hardware and
architecture

* How do we implement =

Bus Interface Graphics Memory Controller
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F .|- h ° Fﬁ ° 1- l ? ISA, VLB, PCl, AGR PCIg) (VRAM, WRAM, MDRAM, DDR, GDDR, HBM)
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Power Management Compression unit
Unit v (initialization)
VPU

Video Processing Unit

[ ]
. Fa S f m af r I x (de/compression of
MPEG2, Theora, VP8,
H.264, H.265, VP9, VC-1,
Daala)

multiplications =

Display Interface

< (a.k.a. 3D engine)
M Pixel shaders & Vertex shaders or Unified shaders aka
Displuy controllers Stream processors aka CUDA cores,
*- RAMDACSs TMUs (Texture Mapping Units),
*- HDMI audio ROPs (Rerll-:er O:tput Units),
cache,
*_ ) DP audio Geometry processors,
. d Video underlay <
Hardware suppor b T
*_ DisplayPort,
S-Video,
"' Composite video,
Component video)
PHY:
(LVDS, TMDS)
EDID




