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Loss function (funcao custo)

Loss functions in Machine Learning serve as ways to measure the
distance or difference between a model’s predicted output Y_,, and
the ground truth label Y in order to train model effectively

2
* L2 Norm loss/ Euclidean loss function: | D = (Ytrue — Ypred)

Cross entropy loss

* Cross entropy Loss:

H(p,q) = — Z pilogq; = —ylogy — (1 —y)log(1—7)
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Rede Neural Artificial:

Stochastic Gradient Descent - Algorithm

Big learning rate

https://towardsdatascience.com/a-look-at-gradient-descent-and-rmsprop-optimizers-
f77d4R3efORhD

Small learning rate




Artificial Neural Network: Optimization Algorithms
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SGD: Stochastic Gradient Descent
ADAGRAD: Adaptive Gradient

ADADELTA: Adaptive Learning Rate Method
RMSPROP: Root Mean Square Propagation

Gradient depends on the average of the magnitudes of squares of previous gradients.
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Artificial Neural Network: Overfitting
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O overfitting (sobreajuste) € um termo para
descrever quando um modelo se ajusta muito
bem ao conjunto de dados, mas se mostra
ineficaz para prever novos resultados.



Artificial Neural Network: DROPOUT

Durante o processo
de treinamento
devemos escolher

: : uma probabilidade
Dropout is a techniqgue where randomly selected neurons are de retirada de

ignored during training. They are “dropped-out” randomly. neurdnios.

A Simple Way to Prevent Neural Networks from
Overfitting.
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Funcao de Ativagao

Activation Functlons
Sigmoid Leaky RelLU
max(0.1z, x)

o(z) = 1+f—f

tanh Maxout B
tﬂnh(:{:) max(wy{ 4 by, ws = + by)
RelLU

max(0, x)
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A Representacao dos dados é importante

Coordenadas Cartesianas Coordenadas Polares
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David Warde-Farley, Goodfellow et al.
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Rede Neural Artificial: O problema do OU Exclusivo
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[00]=¢ (20*0 +20*0-10)=0 ¢ (-20*0-20*0+30)=1 ¢ (20*0 +20*1 -30)
[01]=¢ (200 +20*1-10)=1 ¢ (-20*0-20*1+30)=1 ¢ (20*1 +20*1 -30)
[10]=¢ (20*1 +20*0-10)=1 ¢ (-20*1-20*0+30)=1 ¢ (20*1 +20*1-30) =
[11]=¢(20*1+20*1-10)=1 ¢ (-20*1-20*1+30)=0 ¢ (20*1 +20*0 -30)
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An Introduction

RNA: Estruturas e Tipos

to Computing

with Neural Nets

Abstract

Artificial neural net models have been studied for many
years in the hope of achieving human-like performance in the
flelds of speech and image recognition. These models are
composed of many nonlinear computational elements oper-
ating in parallel and arranged in patterns reminiscent of bio-
logical neural nets. Computational elements or nodes are
connected via weights that are typically adapted during use to
improve performance. There has been a recent resurgence in
the field of artificial neural nets caused by new net topologies
and algorithms, analog V1SI implementation techniques, and
the belief that massive parallefism is esential for high per-
formance speech and image recognition. This paper provides
an introduction to the field of artificial neural nets by re-
viewing six important neural net modeh that can be used for
pattern classification. These nets are highly paraliel building
blocks that illustrate neural- net components and design prin-
ciples and can be used to construct more complex systems. In
addition to describing these nets, a major emphasis is placed
on exploring how some existing classification and clustering
algorithms can be performed using simple neuron-like com-
ponents. Single-layer nets can implement algorithms required
by Gaussian maximum-likelihood classifiers and optimum
minimum-error classifiers for binary patterns corrupted by
noise. More generally, the decision reglons required by any
classification algorithm can be generated in a straight-
forward manner by three-layer feed-forward nets.

INTRODUCTION

Artificial neural net models or simply “neural nets” go
by many names such as connectionist models, paraliel
distributed processing models, and neuromorphic sys-
tems. Whatever the name, all these models attempt to
achieve good performance via dense Interconnection of
simple computational elements. In this respect, artificial
neural net structure is based on our present under-
standing of biological nervous systems. Neural net models
have greatest potential in areas such as speech and image
recognition where many hypotheses are pursued in paral-
lel, high computation rates are required, and the current
best systems are far from equaling human performance
Instead of performing a program of instructions sequen-
tially as in a von Neumann computer, neural net models
explore many ¢ hypotheses I h

4 zee asse waazae APAL 1607

Richard P. Lippmann

using massively parallel nets composed of many computa-
tional elements connected by links with variable weights

Computational elements or nodes used [n neural net
models are nonlinear, are typically analog, and may be
slow compared to modern digital circultry, The simplest
node sums N weighted inputs and passes the result
through a nonlinearity as shown in Fig. 1. The node Is
characterized by an internal threshold or offset # and by
the type of nonlinearity. Figure 1 illustrates three common
types of nonlinearities; hard limiters, threshold logic ele-
ments, and sigmoidal nonlinearities. More complex nodes
may include temporal Integration or other types of time
dependencies and more complex mathematical opera-
tions than summation

Neural net models are specified by the net topology
node characteristics, and training of learning rules. These
rules specify an initial set of weights and indicate how
weights should be adapted during use 1o improve perfor-
mance. Both design procedures and training rules are the
topic of much current research

The potential benefits of neural nets extend beyond the
high computation rates provided by massive paralielism
Neural nets typically provide a greater degree of robust-
ness or fault tolerance than von Neumann sequential com-
puters because there are many more processing nodes,
each with primariy local connections, Damage to a few
nodes or links thus need not impair overall performance
significantly. Most neural net algorithms also adapt con-
nection weights in time to improve performance based on
current results. Adaptation or learning Is a major focus of
neural net research. The ability to adapt and continue
learning is essential in areas such as speech recognition
where training data is limited and new talkers, new words,
new dialects, new phrases, and new environments are
continuously encountered. Adaptation also provides a de-
gree of robustness by compensating for minor variabilities
in characteristics of processing elements. Traditional sta-
ical techniques are not adaptive but typically process all
training data simultaneously before being used with new
data. Neural net classifiers are also non-parametric and
make weaker assumptions concerning the shapes of under-
lying distributions than traditional statistical classifiers.
They may thus prove to be more robust when distributions
are generated by nonlinear processes and are strongly
non-Gaussian. Designing artificial neural nets to solve
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R. Lippmann, "An introduction to computing with neural nets”, IEEE ASSP Magazine, vol. 4, no. 2, pp. 4-22,
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Rede Neural Artificial: DEEP LEARNING

DEEP LEARNING = APRENDIZADO PROFUNDO

* SISTEMAS COMPUTACIONAIS @ e N
; 7 g w-a-v— X
* CPUs, GPUs, ASICs \j e

« MEMORIA : \

e BANCO DE DADOS ESTRUTURADOS [ 14,197,122 images, 215841 synsets indexed
* Imagenet, kaggle ... I M 'G E

* P&D (CONCEITOS e ALGORITMOS)
* CNN, RCNN, BACKPROP, LSTM, ...

* INFRAESTRUTURA DE SOFTWARE v 91 |
*  Git, AWS, AMAZON MECHANICAL TURK, GOOGLE TENSORFLOW ¢, g TensorFlow.

* [INTERESSE COMERCIAL E FINANCIAMENTO POR GRANDES COMPANHIAS T
Go-gle @Mazonpry

* Google, Facebook, Amazon, ...
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