ART 1 ( ART2)

Adaptive Resonance Theory (Carpenter & Grossberg (1987,88))

ART1 for binary 0/1 inputs.

ART2 for continuous valued inputs.

1. Stability – plasticity dilemma:

There exists guarantee of stability of categories formed by competitive learning. If continue presenting same patterns category of a datum may continue changing endlessly.

To prevent could reduce learning            to 0, freezing learned categories, but then net looses plasticity (ability to react to new data).

2. # of output unit categories to be used? (avoid dead units? Or loose plasticity?)

In ART1 an input pattern when not sufficiently similar ( there exists metric for this) to any existing prototype vector causes new category (output unit) to be activated.

There exists vigilance parameter ( , 0 < ( <=1 to control similarity.

If ( large --> similarity condition very stringent N -> many categories.

If ( small -> few categories.

ART1 algorithm:
1. Start with Wi =   =  (1,1,…,1) , ( I (uncommitted states)

2. Present a pattern z.

3. Enable all output units.

4. Find winner i* (exit if there does not exist enabled output unit).

Among enabled units.

Winner is one with W i . z  largest, where W i = W i / (  + ( jW ji)

5. Test if match between winner W i*  . z is good enough:

Compute (  = (W i*  . z) / ( j ( j)  ( fraction of bits in z that are also in W i*
If ( > =( -> ( resonance go to step 6.

If ( <(     -> reject Wi* ; disable unit i*, go to step 4.

NOTE: After a finite # of presentation of data patterns the algorithm will stop.

KOHENEN FEATURE MAP:







· 2 layers. (Input layer, Competition layer)

· Unsupervised learning. 

Input pattern E= (e1,...,en)

Weights for unit i: Ui = (ui1,..., uin)

· Unit C wins competition if || E – Uc || = min i {|| E -Ui ||}  

= min { sqrt ( (( ei – uij)2 )}

· 2 parameters

· Learning rate (
Start large ( decrease.

0.2 <= n0 <= 0.5

nt = n0 (1 – t/T).

t= current training iteration.

T= total # of training iterations.

· Neighborhood size

d0 ( ½ of comp. layer width.

d =  (d0 (1-t/T) (
· Size of neighborhood around

Winning unit C:    (Size 3)




 



· Update weights:

 
( uij =    n(ej – uij), if unit i ( Nc
  0, otherwise.

 
uijnew = uijold + ( uij
A framework for learning








· Learning – System improves its performance at a given task without being reprogrammed.

· Connectionist systems aim to model the brain, symbolic AI systems aim to model the mind.

A taxonomy for learning
Concepts:

·                   Description (or rule) language

Represent input examples              represent rules

· training set of examples.
· Test set of examples
Perspectives under which Machine learning can be viewed.

· Optimization

· Concept formation (conceptual clustering)

· Pattern recognition.

· Scientific discovery.

· Generate + test.

Classification

Domain: general purpose  Vs  Specific


Does system apply to a variety of application areas or is it specialized to one field?

General  -- ID3

Specific – Dextral

· Induction method: 
1. Incremental  Vs  one-shot learning


UNINEM
       CN2 

Does system maintain a best so far set of rules which is amended as new examples arrive or it looks at whole training set before forming rules?

2. Subsumption – based Vs non-hierarchic

LEX 


    Genetic Algorithms

3. Deterministic Vs non-deterministic


 BACON. 4 

BEAGLE


Does system always give same results for some data or is there a random element in its rule generation?

· Critic

1. Logical evaluation  Vs  quantitative evaluation.


Perception

EURISKO

Does system classify trials only as success or failure, or does it measure the distance from the correct answer according to a metric?

· Representation
1. Unary features  Vs structural predicates
Assistant

Winston’s program

2. Humanly intelligible  Vs  black box.


    Induce

Boltzmann machine

3. Fixed  Vs  extensible language


  AQ11

  CYRANO

Can system extend its vocabulary by defining new concepts and functions?

Machine Learning
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TEMPERATURE
SPOTS
AGE 

DIAGNOSIS

Yes
yes

7

measles

No
yes

1

not measles

Yes
yes

8

measles

Yes
no

2

not measles

No
no

21

not measles

No
yes

38

not measles

Yes
no

24

not measles

Yes
yes

7

measles

Yes
yes

8

measles

Yes
yes

4

measles

Rule set 1: If spots and temperature THEN measles ELSE not measles.


Or

Rule set 2: IF 3< AGE < = 9 THEN measles ELSE not measles.

Quality of output rue set depends on quality of input and which attributes are selected to represent it.

Example:
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