Feed Forward Neural Networks
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Properties of Neural Networks

m Supervised networks are universal approximators
networks)

m Theorem : Any limited function can be approximated by
a neural network with a finite number of hidden neurons
to an arbatrary precision
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Neural Networks

m A mathematical model to solve engineering problems
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Ragurrent Neural Networks
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Supervised learning

m The desired response of the neural
network in function of particular inputs is
well known.

m A "Professor” may provide examples and
teach the neural network how to fulfill a
certain task
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Unsupervised learning

m |dea : group typical imput data in function of
resemblance criteria un-known a priori

m [ata clustering

m MNO need of 3 professor

= The network finds itself the comelations between the
dats

O Examples of such networks :
= Kohanan feature maps

Classification (Discrimination)

m Class objects in defined categories
m Rough decision OR

& Cstimation of the probability for a certain
object to belong to a specific class

Example : Data mining

m Applications : Economy, speech and
patterns recognition, sociology, etc.
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What needed to create NN ?

m Determination of relevant inputs

m Collection of data for the leaming and testing
phases of the neural network;

m Finding the optimum number of hidden nodes
m | eamning the parameters
m Evaluate the performances of the network

m |f periormances are not satisfactory then review
all the precedent points

Popular neural architectures

m Perceptron
m Multi-Layer Perceptron (MLP)
& Radial Basis Function Network (REBFN)

m [ime Delay Neural Network (TDNN)
m Other architectures
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Perceptron
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m The perceptron algorithm converges if
examples are linearly separable

Different non linearly separable
problems
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Radial Basis Functions

m The popular output of radial basis functions is
the Gaussian function:
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Multi-Layer Perceptron

= One or more hidden
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Radial Basis Functions

= A radial basis function (RBF) is a real-valued
function whose value depends only on the
distance from some other point ¢, called a

center, @x) = flx-cif)
m Any function @ that satisfies the property @ix) =
fllx=-ci|) is a radial function.

m The distance is usually the Euclidean distance
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Radial Basis Functions Network
(RBFN)

m Features

= Ona hidden layar
= The scthvabion of a hidd=n unit s d=i=rmined by & redlal bask funchan




