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Learning labelled data -

e.g. handwritten digits
Unsupervised Learning
"Supervised Learning® of unlabelled data

(1) Initialise a suitable ANN with untrained (eg random) weights
(2) Use a labelled training set (preferably large, appropriately noisy)
(3) Multiple presentations of the training data, checking how close
the output is to the ‘correct answer’

(4) Each time adjust the weights by some Learning Rule
(5) Stop when the performance is good

(6) Avoid overtraining (overfitting the training set)
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(7) Now see if it works on some new unseen inputs
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DYMAMICAL SYSTEMS




I V W 6D

Artificial Brains
Meural Metworks

Create

rificial Genome e e
Digital DNA Y
Sst Task Y
Buid . EFE i
| & @. T .' ® ®
£ «'*w | e

L Tan el

Mew Populatian

P
|
Mate, Procreate, Mutate @'.. YM Kill ff

&

I’K\ III ||I|I | —— & / ||I

T, | s |
Y, | Vo .,\/'/ l

Al [ E m ?f ‘:j" .f/' III' g’)‘ﬁ\ |
: o) &/ '

INWW WV EIWD



Artificial Brains
Neural Networks

Create
Artificial Genome
Digital DNA

Build

/
&\*‘

oIiToliilo[10] v
<
&%

Kill off

[ATGIGATEATAT0] [A]ATo[[]o]o
+

4+

[TelelATal ola]

+




Artificial Brains
Neural Networks

Create
Artificial Genome
Digital DNA

[1]ofof1]of1]1]0]

Build
|1l1|1|0|1|1|0|0|/>
(ool ol ol 1] N
ElToTileli0] v

S ®

New Population
[1ToJo[1]1]1]o]0]
[1TofoJoo 1o 1]
[1ToJof1]o]1[1]0]
[0ToJo[1]oT1]o]o]

Kill off

(foloftlof1]1T0] [1[1][1]o[1]1]of0]
3

1]oJoJ1]0[1]0]0]
+

0]




Artificial Brains
Neural Networks

Create
Artificial Genome
Digital DNA

Build

/
&\*‘

oIiToliilo[10] v
<
&%

Kill off

[ATGIGATEATAT0] [A]ATo[[]o]o
+

4+

[TelelATal ola]

+







:
;
_.M
:
:







Mew Fopulation

Adulaa

' :

' il &t
[ ?










seimimrans S ninnrnnnen

" ; p tion. (H) An ¢
tracing the position of cach robot over a 5 min period. Grid divisions ar 50 e intervals,

robots” initial positions (bottom right) mdicated by dots, Data generated in simulation,

~

e 6. Time sequence illastrating relative positions during formation movement over a short
) period. Robots maintain contact through direet sensing of cach other’s TR beams,
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Genotype ->
“Phenotype is simple


































