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e The Neural NetworKloolbox makes the
working with neural networks easier In
Matlah.

« The toolboxconsists of a set of structures
and functions that we needo deal with
neural networks .

 The toolboxsaves us the time of writing
the code tdhandle the neural netwark

 Therefore, the user will concembout the
ideas behind his NN rather than
programing.
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o Classification of linearly separable data
with a perceptron

PROBLEM DESCRIPTION:
Two clusters of data, belongingo two
classes, are defined a 2-dimensional input

spaceClasses are linearlseparable

THE TAXK:
To construct a Perceptronfor the

classificationof data.




} MathWorks

Classification of linearly separable data

with a perceptron
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e Classification of linearly separable data
with aSmgIe Layer Perceptron

Training: Cyclical Order Wei ght{B s Learning Rules (fraimnc)
Performance : Mean Absolute Err nael
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Classification of linearly separable data

with a perceptron
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e Classification of linearly separable data
with a perceptron

Java Applet
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e Using a2-Neuron perceptron to solve
a 4-Class classification problem

PROBLEM DESCRIPTION:
To classify input vectors into4 classes

using perceptron with 2- Inputs and
2- outputs.

THE TASK:
To construct  Multi-Input-Multi-Output

perceptrorfor the classificatiorof data.
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Using a 2-Neuron perceptron to solve

MATLAB&SIMULINK

a 4-Class classification problem

2

1.5

0.5

-0.5

I I I I
Class A ' Class B !
fffffffff =T =X S N
l 0o l Dt l
oC o o W ot i L
g O o+ T Ty
8 - AR R
*********** e el B 1 e i S e
0 O D: [ oo + +
o o8- N [
AT 1 AU
Mok k) : © o 00!

- * * | - O |
IR O Y A O TQ ]
1 Lk | l D 1
4 ek : T TOo, !

I I I I
i et AT ki b
Class D " Class C
| | | | |
1 -0.5 0 0.5 1 1.5




) MathWorks MATLAB&SIMULINK

e Using a2-Neuron perceptron to solve
a 4-Class classification problem
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e Using a2-Neuron perceptron to solve
a 4-Class classification problem
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Using a 2-Neuron perceptron to solve
a 4-Class classification problem

%% How to use the trained perceptron

% For example, classifvy an input wvector of [0.7; 1.2].
in = [0.7; 1.2]:
class = simin=st, inj

=» 1in = [0.7; 1.2]:
class = siminet,1in)
class =

R
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XOR Problem

 Itisimpossibletofind alinewhich separatesthe

data space
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e Classification of an XOR problem with
a multilayer perceptron

PROBLEM DESCRIPTION:
Clusters of data are definean a 2-
dimensional input space toepresent the

XOR problem

THE TASK:
To create a neural netwotkat solves XOR

problem
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e Classfication of an XOR problem with
a multilayer perceptron

Vectors to be Classified
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e Classfication of an XOR problem with
a multilayer perceptron

Algorithms

Training: Lawvenberg-Marquardt (trainlig
Performance:  Mean Squared Error (11152

Progress

Epach: 13 iterations

Time: 0:00:00

Performance; i - 0,00
Gradient; : 2.44e-11 1.00e-10
Mu: 0.00100 | 1.00e-16 | 100e+10
Validation Checks: 0| 0 | &

Plots

(platper Farm)

Training State (plattrainstate)

Plat Interval: U - lepochs

v Minimum gradient reached

i
@ Stop Training @ cancel
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e Classfication of an XOR problem with

a multilayer perceptron
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e Classfication of an XOR problem with
a multilayer perceptron

24
25 %% Simmlate the Hetwork
28 — output = sim(net, input)
27
28 %% Examine the weights that the training algorithm has set
29 — net.IW{1,1}
30 - net.LW{Z, 1}
31
oucput =
0.0o00o0 1.0000 1.0000 0.0000
ans =
8.e589 -59.4132
-10.4798 11.0915
ans =
23.7249 25.122%
fx s




