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SIMPLE BIOLOGICAL NEURON

o The neuron has dendrites that
receive signals from other
neurons.

Dendrite

o A cell body controls activati

Cell body
Nucleus

o An axon carries an electric
Impulse to the dendrites of
other neurons.
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ARTIFICIAL NEURAL NETWORKS

The artificial neuron to the right has a series of weighted inputs, a summing
function that groups the inputs and a firing mechanism (F(Net)), which

decides whether the inputs have reached a threshold, and, if so, the neuron
will fire:

. - Dendrites
Dendrites

Dendrites

Dendrite Connections
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The basic perceptron model
o Op
X4 ! 65):3 X

e WIS g0 ool suiSlus @T 9 oy ks
| pilion 3038 b | rdiged alold

Foundations of Data Mining



T 1 7 - Wo 7]
xl W]_
X w
X=|"2|w=|"2
X1-1 Wi-1
L X7 L W
g=wrx

T = transpose=sslyl

Foundations of Data Mining



09 s 33 (0 90!

y39 o8l (39w 3 (igel I Bus
Losls a5 g0 d Cawl (das dlolo)

oI g ‘5.\.;.3‘_,»315 Caow 3O

g = X1Wq + XoWp X3 W3 + -+ Wy

w 2

Y

Foundations of Data Mining



Slaws >

T'he Perceptron Algorithm
po =1 BATCH
m Choose w(0) randomly 1 MODE
m Choose pg Pt = ?
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5x=—1,ifan)1
0, =+1,if x € w,

Y = {X1;X2rX3}
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EXAMPLE

w@: x; +x—05=0

The line classifies correctly

p =07

all the vectors except [0.4,0.05]7 and [—0.20,0.75]7.

the next weight vector will be

-4 -
wit+D=| 1 |=07=D)
| —0.5 ]
or T 1,427
wi+ 1) =] 051

| —0.5 |

0.4

—0.2
005 —0.7(+1) | 0.75
1 1

The resulting new (solid) line 1.42x; + 0.51x — 0.5 =0

classifies all vectors correctly, and

the algorithm is terminated.
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w(t +1)=wld) + pxqg if x4 € wy and wT(I)x{;) =0
wli + 1) =wl) —pxqg if x¢) € wr and wT(r)x{;) >0

w(t + 1) = w(t) otherwise
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Points (—1,0),(0, 1) belong to class wq,

and points (0, —1),(1,0) belong to class w-.
The parameter p is set equal to one, and the initial weight vector is chosen as
w(0)=10,0,0]" in the extended three-dimensional space.

Step 1.

Step 2.

w! (0)

HFT(I)

_1 ]
0

= 0,

=1>=0,

w(l) = w(0) +

w(2) = w(l)
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EXAMPLE 2 (CONT)

0 0 —1
Step 3. w' -1 |=1>0, w@@DH=w2)—|-1 | = 1
1 1 0
.
Step 4. w3 0 | =-1<0, w4 =w?3)
1 .X'z
- :
Step5. w!@®| 0 | =10, w) = wH)
1
[ 0 ] L & -
Step6. w!GH| 1 | =1>0, w6 =w() —1 1 .
1
- - )
Step7. w' (@) -1 | =-1<0, w@) = w6
1
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THE BASIC PERCEPTRON MODEL

(a)

f(-) is the step function
fx)=—11if x<<0
f(x)y=1 if x>0

The basic perceptron model.

A linear combiner is followed by the activation function
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PERCEPTRON VS ADALINE

The Perceptron uses the class
labels to learn model coefficients.

Adaline uses continuous predicted
Net input Activation
fimcion function values to learn the model
Hereeption File: coefficients, which is more
“powerful” since it tells us by “how
much” we were right or wrong.

-—@— output

Net input Activation Quantizer
function function

Adaline.
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ADALINE (ADAPTIVE LINEAR ELEMENT)

w(k) = wk — 1) + ppxp(ye — xp e — 1)

The algorithm is known as Widrow—Hoff algorithm.
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ADALINE VS ROSENBLATT

wit+ 1) =wld)+pxy if xq) € wy and wT(r)x{;ﬂ =0
w(t + 1) =wi) —pxy it x4 € wz and wT(r)x{;) > ()

w(t + 1) = w(t) otherwise

w(k) = wk — 1) + pexp(Ve — xpwk — 1) ¥e=+1
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