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Start:

The weight vector w is generated randomly Linear Neuron
Test: Equation of hyperplane:
A vector x € P UN is selected randomly, X-W-06=0

If x € Pand w-x > 0 goto test,
If x € Pand w-x = 0 goto add,
If x e Nand w-x < 0go to test,
If x e Nand w:x < 0go to subtract.

X-W—-06>0
On this side

Add: W' Unit vector normal
Set w = w + x, goto test |W| to hyperplane
Subtract:

Set w = w — x, goto test

X-W-06<0
On this side

Origin
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GRADIENT-DESCENT{{raining examples,n)

Fach training exomple is a pair of the form
(£, t), where T is the vector of input values,
and t is the target output value. 1 is the
learning rate (e.g., .05).
e [nitialize each w; to some small random value
o Until the termination condition is met, Do
— Initialize each Aw, to zero.
—For each {Z,{) in training_examples, Do

* Input the instance Z to the unit and
compute the output o

* For each linear unit weight w;, Do
Aw; +— Aw; +1{t — o)z,
— For each linear unit weight w;, Do
w; — w; + Aw;
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Single layer

Halfplane
bounded by
. . hyperplane
Multiple boundaries needed
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—Multiple units Two layers c
onvex
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12l 5. Need for multiple units and multiple layers
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First layer (k-7)-th layer
X(0) XD X x(k-1)

k-th layer

Input
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Algorithm : Backpropagation

Randomly initialize weight parameters

Calculate the activations of all units(with input data)
Calculate top-layer delta

Backpropagate delta from top to the bottom
Calculate actual gradient of all units using delta’s
Update weights using gradient descent rule

Repeat 2~6 until converge

Nounkrwh=

12l 8. Backpropagation Learning Algorithm
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Face recognition

Object recognition

Voice recognition

Spam-mail detection ot * phate— e —fopias

. . i o noan w;m v:mwwxﬂ
Disease detection = u T Y YT

e jjfwm: R

22l9. Application Examples




