Week 2 Schedule:

Roll

Questions From Last Week   (software)

Neuron Models


Transfer Functions


Bias

Linear Algebra Review

MATLAB Primer

MATLAB Code


Function


Script

MATLAB DEMOS

MATLAB Homework

Matrix Multiplication
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A is (2x2)

          

B is (2x3)

AxB is 2x3

         


Row Vector:




Column Vector:
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Data Format:


Rows are patterns


Columns are inputs or outputs.

Neuron Models

Neuron:  Basic processing unit of a neural network.
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Example

p is the input pattern.




p=[1;2;3]


Note: p is a column vector

w is a the weight vector



w=[.1 .3 .2]


Note:  w is a row vector

b is a bias






b=[.4]

F() is a monotonic increasing activation function.

a is the output
w*p = .1*1 + .3*2 + .2*3 = .7





w*p+b = .7+.4 = 1.1

If F() is the linear activation function.  a=F(1.1)=1.1

Note:  The notation used by Haykin and The MathWorks is different.

Activation (transfer) Functions

(squashing function)

Threshold Activation Function (hardlim):


output=hardlim(input)
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Linear Activation Function (purelin):

output=purelin(input)
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Logistic Sigmoid Function (logsig):

output=logsig(input)


[image: image9.wmf]f

x

x

(

)

exp(

)

.

=

+

-

1

1

b

 [image: image10.wmf]-5

0

5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

input

output


Effects of varying the slope parameter, Beta:
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lLogsig activation function various betas

Beta=1

Beta=

.25

Beta=2


Beta controls the slope of the squashing function.

Hyperbolic Tangent Sigmoid Function (tansig):

output=tansig(input)
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Piecewise Linear Function:


output=max(1,purelin(x))


(not commonly used)
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Piecewise Linear Function


Bias
(Threshold)

The bias allows the transfer function to be offset.

Example:


A tansig activation function with a bias of 10.
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tansig activation function with

b=10


The bias (threshold) may be accounted for by a dummy node of input value equal to 1.  Then the weight corresponding to that input is the value of the bias.  The bias is changed by changing its weight.
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lLogsig activation function various betas
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tansig activation function with b=10
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