CHREST Tutorial

Working with your own data

 Data format to load into interface
* Developing your own models



Data Format

= Supported domains

= recognition only

= serial anticipation

= paired associate

= categorisation

= visual attention and recall

= Simple text format for graphical interface

= first line determines domain

= second etc lines provide data

= patterns given as list of atoms, space separated
= end marker added for you



Learn and Recognise

Shell Data Model

Patterns
i . |

<ab$=>
=deab$=

Learn

Learn all

Recognise

Recalled <ab=for<abc$>=>




Learn and Recognise: File Format

recognise-and-learn
abc

ab

deab



(~]

Shell

Data

Serial Anticipation or
Paired Associate Learninc

Model

Stimulus-response pairs

Protocol

#

<X §=>

< SXKY >
<GQXK§=>
<|LQF§=>
<GXF§=
< | X|§=

</ H|]}=
<MBWE§ =
<HQK§=>

<WAP § =
<S0OK§ >
<QIL§=>
<DAGE =
<BIF§=
<ROV§ =
<SA|f =
<BIP§=>
<WEKE$ =

#

| Trial 31

| Trial 32

| Trial 33

| Trial 34

| Trial 35

< W =
< MOMNE =
< NONE =
<D §=
<BIF§=>
<R(Q =
= SA>
<BIF§=>
<W§=

= W=
<5S0K§ =
< NOMNE =
<D §=
<BIF§ =
<R(0=>
=< SA>
<BIF§ =
<W5=

7

< WA >
<S0K§ =
< NONE =
<D §=
<BIF§=>
<R(Q =

= SA>
<BIF§=>
<W3 =

7

< WA =
<S50K§=
< QIL§ =
=D §=
<BIF§ =
<R0=>
=< SA>
<BIF§ =
=W 5=

4]

=< WA =
<50K§=
< QIL§ >
=0 §=
<BIF§ >
< RQ0=>
=< SA>
<BI|F§ =
=W 4§=

B

Experiment time (ms) 1400000 8

End trial time (ms) 2,000

Inter item time (ms) | 2,000

V| Random order Restart

Run Tria




Serial Anticipation: File Format

serial-anticipation
DAG

BIF

GIH

JAL

MIQ

PEL

SUJ



Paired Associate : File Format

paired-associate
GXJ:WAP
ZXK:SOK
GXK:QlIL
LQF:DAG
GXF:BIF
LXJ:ROV
ZHJ:SAJ
MBW:BIP
GQK:WEK



Shell Data

Model

Categorisation

Categorisation data

Protocol

=]1110%=
<]1010%=
=1011 %=
<1101 %=
=0111 %=
<]1100% =
=0110%=
<0001 § =
<0000 %=
<1111 %=
<1001 %=
<]1000% =
<0101 %=
<0100% =

<Af>
<Af>
<Af>
<Af>
<Af>
<HB§>
=B §>
<HB§>
=B §>
<Xf>
<X}>
<Xf>
<X$=
<Xf>

| Training
W] Training
] Training
W] Training
W] Training
V| Training
W] Training
W] Training
W] Training
__| Training
__| Training
_| Training
__| Training
_| Training

[¥/] Random order

Restart

#

Source

| Target

| Trial 1

| Trial 2

| Trial 3

=<111..
=101..
=101..
<110..
=011..
=110..
=011..
=000,

< 000,,

Run Trial

<Af>
<A f >
<Af>
<Af>
<Af>
=B §=>
=B §$=>
<HB =

<X§>
<X}=>
<X§>
<X§f>
<X§>
<X§>
<X§=
Errors:

= NOMNE =
< NOMNE =
< NOMNE =
= NOMNE =
= NOMNE =
< NOMNE =
< NOMNE =
= NOMNE =
< NOME =
< NOMNE =
< NOMNE =
= NOMNE =
= NOMNE =
< NOMNE =
< NOMNE =
< NOMNE =
16

<hf>
<= NOMNE =
= NOMNE =
<hAf>
= NOMNE =
<A f >
= NOMNE =
= NOMNE =
= NOMNE =

<hAf>
< NOMNE =
= NOMNE =
<Af>
<Af>
<Af>
<Af>
<= NOMNE =
= NOMNE =




Categorisation: File Format

categorisation
1110:A

1010:
1011:
1101:
0111:
1100:
0110:
0001:

W W W >r» > > >



Visual Attention and Recall

CHREST

Shell Data Model

_ﬂm Fecall ]

Domain of scenaes: [Chess Ir]

Mumber of scenes: 8644

Maximum training cycles: =]
Mumber of fikations per scene: 20
Maximum network size: 24,000 iﬁ

Train | | Stop | [ |

Plot of network size vs. number of training patterns
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Visual Attention: File Format

visual-search

- File type
size: number of rows and columns
blank line

R items on row, 'dot’ for space

ob. . . pkp ... (repeat all rows)
blank line

2ol next scene

Lo olPo ofPe ... (repeat scenes)

Q..NP.P

PP .PBP



Writing New Models

= Why write models?

= CHREST is a flexible learning algorithm, capable of
coping with a variety of data.

= Many experiments have complex manipulations, and
require multiple runs, which are tedious to do by hand.

= Complex models of attention require coding of domain-
specific heuristics.

= How to write models?

= As CHREST is implemented in Java, you can use
CHREST as a library to your favourite language

= Depending on the language you choose, you might be
able to take advantage of a development environment



Ruby and Netbeans

| Ry
File Edit Wiew MNavigate Source Refactor Run Debug Profile Team Tools Window Help

- T & | B @ | (sdefault=> = WY D R dp- Q- | Search (Ctri+1)

=

« x| Files [se... [u... |[start Page x[[g] main.rb x|
» & Clock 5 5 F—— = :
|1 - - T B e :
» & CollectionsListExampl |- B-E8- A5 E Few & - © O
» & CollectionsMapExamp
» & CollectionsSetExamp
» & Converter

# Train the model a few times on the patterns
4. times do
for pat in Patterns

> & Demo model . recognisefAndlearn pat
» & FoodAssignmentz and

> & FrequencyBag and
» & Game
» & Graphicalinterfaces2 # Display the results

» & Graphicinterfacesl puts "Current model tine: #{model.getClock}”

= 5 Helloworld for pat in Patterns

= & InterfaceExample print "For pattern: #{pat.toString} model retrieves
> & |avaThreadsl puts "#{model.recallPattern{pat).toString}"

> 5 gvaThreads2 end

> & ObserverExample . . . .
» & Refactoringl # And -:I'|I-:.|:-'I a th-'? Model 1n a graphical wiew
- Refactoring2 ChrestWiew.new(nil, model)

» & SayHello

» ¥ TestlRuby
= ¥ Test)Rubyz
= 5 UMLProjectl

» % UnitlExercises | T b = T ke
» & UnitlFloats Test Results Cutput - Test/Ruby v x| Tasks

- @ UnitlReferences [;‘[} ,r‘home,r‘peter"fCodefJa'u'a,rfDown'loads,r‘jr'uby—l.4.DRC1X'I'ib;’r‘uby;’site_r‘ubyfshar'edfbui'It'in,r‘javasuppor‘t,r‘core_extjk

- @ UnitlSimpIeFacturial Ahome/peter//CodeJavas/DomnloadsJruby-1.4.0RC1Tib/ ruby/site_ruby/sshared/s/builtin/Sjavasupport//core_ext
- Ahomes/peter//CodesJavas/DomnloadsJruby-1.4.0RC1 Tibsruby/site_ruby/ssharedsbuiltin/javasupport/core_ext

» & Unit8Test Current model time: 72000

For pattern: = 1 2 3 > model retrieves = 1 2 =

For pattern: = 1 3 2 > model retrieves = 1 3 2 =

For pattern: = 2 1 3 = model retrieves = 2 >

ELS T¥|| [

| 2 UML Documentation |

B s1|1  |INs




Lisp Environment

| 0.23.0

File Edit Yiew 5Search Go Mode Lisp Help

(= Vel

I [ %ﬁ

D@ || Sl B B |4 & | Lo | 4] | -1

Buffers ()

[M classification. lisp
[M chess-attention.lisp
B jlisp

[M chrest-system.lisp

classification.lisp

[& example

[ construct-patterns
[2 *weather*

Ln[aﬁgnﬂfhumefpeterfPrujectstChrestfscriptstispfchess—attentiun.115p

i1 Classification. lisp
i1 Writrten by Peter Lane, 2010.
sis Simple i1lustration of using Chrest to perform Classification

fload "chrest-swstem")
use-package :chrest)

‘defstruct example features cClass)

(defun construct-patterns i(days)
"Construct a 1ist pattern given a 1ist of day definitions"
‘mapcar #'(lambda (dav)
rmake-gxample
rTeatures (make-list-pattern
1ist (concatenate 'string "outlook-" (nth O dav))
[concatenate 'string “temperature-" nth 1 day))
rconcatenate 'string “humidity-" (nth 2 day))
rconcatenate 'string “windv-" inth 3 day)]0]
:class (make-name-pattern (nth 4 dax)ii)

f Performance on cwCle is:
ﬁ Performance on cycle is:
i Performance on cycle is:
E Performance on cwcle is:
i Performance on cycle & is:
i Performance on cwile is:

Lm:ation:|:i'| isp

[1] CL-USER(B): *WEATHER®

[1] CL-USER({9): Performance on cwcle 1 is: Q.00
L0

L0

L0

L0

L0

.36

Lo e Tt i e

I

||

"yweathert

Lisp Line & Col 1




Examples on CDROM

= See the manual for more suggestions

= See the 'scripts' folder:
= Detailed examples are given in Ruby and Lisp
= Some examples for Groovy, Clojure and Scheme.

= The software folder includes a 'doc' folder

which is the javadoc documentation for
CHREST.

= Do ask if needed — peter.lane 'at' bcs.org.uk



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

