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ANN Applications

n Pattern Classification

n Function Approximation (non linear)

ANN

ANN
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MLP Design

n Data set: train, val, test; #, consistency
n Problem “complexity”

n Topology: # inputs, # outputs, #layers, #neuros/layer
n Activation function: per layer
n Training Algorithm
n Initial Conditions
n Stop Conditions: error goal, #epochs, #gradient
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Topology
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According to Cybenko’s Theorem, 1989, 
an ANN with one hidden layer is a universal approximator. 

Why then use more layers?
Sometimes is easier to train.

Deep Learning: each layer represent different features (inspection). 
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# Heuristics for one Hidden Layer
n Underfitting
To few neurons
for the problem

n Overfitting
To much neurons
for the problem
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n n1           n2          

n1  = (n + n2)/2 Classification
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Train, Test and Validation Sets
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How to split? (Typically 70%                            15%            15%)

Train: set that changes Wij
(k)

Val:  set used to 
prevent overfitting
does not change Wij

(k)

Test: independent set
not used to train
not used to stop training

I                          I
Top.1                  Top.2  
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Overfitting Example

7

(Illustrative training curves. Not from sine example)

Overfitted!
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Cross Validation
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Reduce data dependency.
E.g., “outliers” – corrupt the training.
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K-fold
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sklearn K-fold Polynomial Regression
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