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[Tenenbaum et al., Science 2012]




Data & Features Feature value: 0 Feature value: 1
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Data Label or Class: 2
Number of features: 25*25 (625)
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MNIST data set

Number of data(instances): 50 nnnnnnnn!n_n

Number of class: 10

Features (625)

Class



Classification

Class1 (1)

Class2 (0)




Perceptrons: How to learn

° S
\ &0
° P Fixed i mnput t. = 4] o—-p-( ”}.

° P s ) \

. 1 o_,_.‘t.,.] Y
\ Actvation
. % AT \ function >

() ] Output

= b, (bias)

% 'k
Inputs < I. Z .:_’

S~
fa
4
O
=
-}
(=
@
=
)
s
Q.
4+
4+
=

Summing
junction

* P - arious

Synaptic
weights
(inchndine hiac)

=
©
—
(0]
O
=
(O]
.20
o
+=
=
2
[a]
)
=
(%p)]
5
—l
(@]
N
©

—
U
—




X
=

X
N

Perceptrons

http://bi.snu.ac.kr/
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Perceptrons
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Perceptrons
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Perceptrons
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Perceptrons

Fails to fire, | X, X, 0
S0 add proportion,
n, to weights. 0 0
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Perceptrons
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Perceptrons
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Perceptrons
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Perceptrons
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Linearly & Nonlinearly separable

untitled: Fit ¥ by X

Bivariate Fit of y By x
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| Bivariate Fit of y By x
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Multi-layer Perceptron

® Can solve XOR’ pattern learning

® No connection within a layer

® No direct connection input and output layers
® Fully connected between layers
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Pattern Separation and NN

architecture

Structure Type of Exclusive-Or
Decision Regions Problem

Single-layer i .
R bounded by @

hyperplane

Two-layer .

Convex open
or closed
regions

Three-layer Arhitary
{Complexity .

limited by
number of

nodes)

® 6 &6

Classes with
Meshed Regions

Most General
Region Shapes
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Artificial Neural Networks
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Initialize all weights to small random numbers. £ :
Until satisfiedrPo—> The Number of iterations 5 o
S) ot
_ e ) ) z 32
e For each training example, Do The number of hidden layers 2 E
1. Input the training example to the network and hidden nodes S =
— Q0
=

and compute the network outputs

2. For each output unit &

o  o1(1 — o) (t; — or)

3. For each hidden unit A

on <= on(l—on) X wypdy
keoutputs

4. Update each network weight w; ; Hidden layer Outputs
w; j — wi; + Aw;
where Learning rate Momentum
Aw; j(n) = ;i +@3’ws..;(ﬂ —-1)

: Four main parameters for learning




Local minimum & Momemtum
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Neural Networks in Weka
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Test Options and Classifier Output
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Evaluation Method - Cross Validation

e K-fold Cross Validation

* The data set is randomly divided into k subsets.

* One of the k subsets is used as the ‘test set’ and the other k-1
subsets are put together to form a ‘training set’.

6-fold cross validation

Kk
Error = %Z Error
=1

(C) 2010, SNU Biointelligence
Lab, http://bi.snu.ac.kr/
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Using Experimenter in Weka

* Tool for ‘Batch’ experiments
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