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Introduccion

Convolution Neural Network

Convolution Pooling Convolution Pooling Fully Fully
Connected  Connected

Input Image Feature maps Pooled Feature maps Pooled " Dog(0.1)
Feature Maps Feature Maps . Cat(0.4)
! Deer(0.94)
i1 ' Lion(0.2)
Data Source - Open Internet various sources Image Source - https://vinodsblog.com via @vinod1975 , '
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Tipicamente una CNN:
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Se aplican diferentes Se aplican funciones
Inicia con una filtros con el fin de de activacion para
imagen de entrada extraer Feature incrementar la no
Maps linealidad
El vector de

Se entrena hasta
minimizar una
funcion de costo

caracteristicas es
entregado a una
FCN

Se aplican capas de
pooling a cada
feature map

Se convierten los
altimos feature maps
en un vector de
caracteristicas

ReLU ->Convolution ->ReLU ->Pooling ->Fully Connected

Input ->Convolution ->ReLU ->Convolution ->ReLU ->Pooling ->
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mmm Capas de Convolucion

mmm cature Maps

Elementos vy
Conceptos

B ... e Pooling tipicos de una
CNN

e unciones de activacion

mmm Capa Fully Connected (Dense)

= Batch Normalization
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Feature map

Input tenscr
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Capas de Convolucion y Feature Maps
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Funciones de Activacion:
Sigmoid | Leaky RelLU '°
o(z) = = max(0.1z, z)
tanh ‘ Maxout
tanh(z) ¢ max(w{ x + by, w3 x + bs)
ReLU '° ELU ‘
max(0, x) {-’L‘ x>0
= : ae*—1) <0 - - 0

Activation Functions
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Funciones de Activacion:

" 32x32x3 image activation maps
__ 5x5x3 filter

2~

—

convolve (slide) over all
spatial locations

32

Source: http://cs231n.stanford.edu/slides/2017/cs231n_2017_lecture6.pdf
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Capas de Pooling:
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Input tensor
(4x4)

max pooling

20

e 112
s 1212030 0

30

37

8 |12] 2
h 34|70| 37| 4 average pooling

Output 1121100} 25| 12

Types of Pooling

INTRODUCCION AL PROCESAMIENTO DIGITAL DE IMAGENES EL7007-1 - PRIMAVERA 2021




ESCUELA DE
N INGENIERIA Y CIENCIAS
FACULTAD DE CIENCIAS FISICAS Y MATEMATICAS

Capas Fully Connected:

Input Dense #1 Dense #2 Softmax
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Batch Normalization:

... Depende del Batch y no del Dataset.
BN(x) =90 — - B. p y
B Parametros: Gamma y Betha

xcB Para capas densas:
1 Se aplica a la salida y después una FA
55 = T > (X — fig)? + e
B I BI B ’ Para capas convolucionales:
xeB Se aplica a cada canal
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Clasificacion de
Imagenes.

Redes mas
conocidas...

AlexNet [1]
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VGG [2]

GoogLeNet [3]

ResNet [4]

DenseNet [5]
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MAX-POOL
3 X 3

55X5H5 X 96 27T%27 xX96 27Tx27 x2b6 13x13 X256

297X 227 X3 O QO O

MAX-POOL O e O == O
. = ). [—]. |—O
3x3 3x3 3X3 . . . Softmax

same Q O Q 1000

13x13 x384 13x13 x384 13x13 X256  6x6 X256 9216 4096 4096

MAX-POOL

3x3 X b

same

AlexNet won the 2012 ImageNet competition with a top-5 error rate of 15.3%, compared to the second place top-5
error rate of 26.2%.
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Filtros mas pequefios..

VGG (2014)

224 x 224 x3 224 x 224 x64

Kernel: 3x3
112 x 128
s 2558 N 7x7x512 The network achieved 92.7% top-5
/ X X
/ / ar 1%’ 1x1x4096 1x 1 x 1000 test accuracy on the ImageNet
J = dataset.
=) convolution+RelU
—{) max pooling
' fully nected+RelU
| softmax VGG-16
-~ - N HNm - oM - oM
S [4a D AA D (A D (D bbwn D gg 3
. Q. > > > > 22> > > > > > > > ! —
Arquitectura de VGG 16 s.==3==3===3===3===3 ‘s
q 8|8|*| (8(8|* |8|8|8|*|(8|8|8|* |8|8|8|*> o
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Convolution
Poonng

Other -

GoogLeNet was the winner at ILSRVRC 2014 taking 1%t place
in both classification an detection task. It has top-5 error rate of
6.67% in classification task
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GoogLeNet (2014)

Filter
concatenation
= 7\
2 ~WENEEDTO GO
. _ ‘ 3x3 convolutions 5x5 convolutions 1x1 convolutions
' :
e 1x1 convolutions 4 i }
!
1x1 convolutions 1x1 convolutions 3x3 max pooling

" DEEPER

Previous layer

Full Inception module
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ResNet (2015)

20p \ 20r
% e 56-layer
o ~
5 10} g ok 20-layer
& 56-layer 3
. = 2]
weight layer £ %
- 20-layer
F(x) ' . . Lo [
X 0 1 2 . 3 1 44 5 6 0 1 2 .t 3 1 44 5 6
. . ter. :
weight layer identity iter. (le4) iter. (1e4)

Maés Capas .. ¢Mas error?

Bloque Residual de ResNet

Resultados de ResNet
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ResNet (2015)
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BatchNormalization
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Prediction

DenseNet (2017)

Input

Dense Block 1 Dense Block 2 Dense Block 3
{ @ -] {@. -] {y L 1=

Figure 2: A deep DenseNet with three dense blocks. The layers between two adjacent blocks are referred to as transition layers and change
feature-map sizes via convolution and pooling.
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@® :Element-wise addition

ResNet

@ :Channel-wise concatenation

Figure 1: A 5-layer dense block with a growth rate of £ = 4.

Each layer takes all preceding feature-maps as input. - »--,‘;ugé;'\
[ Blogue Denso
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Conclusién

Inception-v4
80 ¢4
Inception-v3 ‘ , ResNet-152
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Operations [G-Ops]
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