Agentes Libres

La Inteligencia Atrtificial, 1A, suena a tema de Ciencia Ficcidn y de proyectos distantes.
En esta charla presentaremos un esfuerzo real y enddgeno para desarrollar software de
|A en un lenguaje que ha sido el centro de una polémica politica. Aun cuando el proyecto
apunta al objetivo tradicional de la IA (El dispositivo esclavo perfecto), creemos que es
posible extraer algunas lecciones mas generales sobre Inteligencia. Una de esas
lecciones es la posibilidad de representar sistematicamente el conocimiento que guia
nuestra conducta (la humana) y de aprender (también sistematicamente y en el mismo
sentido que se usa en Datamining) a partir de esas representaciones. La charla no
requiere de experiencia previa en |A, pero los interesados pueden revisar el texto y el
software asociado en http://gloria.sourceforge.net
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Ocurre un evento

El agente intenta la accién
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“Procesamiento
Perceptual”

“Procesamiento
motor”
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Meta:  If there is an emergency then I get help.

Creencias: A person gets help if the person alerts the driver.
A person alerts the driver if the person presses the alarm signal button.
There is an emergency if there is a fire.
There is an emergency if one person attacks another.
There is an emergency if someone becomes seriously ill.
There is an emergency if there is an accident.
There is a fire if there are flames.

There is a fire if there is smoke.

Bob Kowalski, http://doc.ic.ac.uk/~rak



Use of emergency alarm

sl the alarm handie to alert the driver

The driver will stop immediately if any part

of the train is in 2 station
f not. the train will continue to the next station
where help can be more easily 'Mﬂ

nere 15 8 penaity for deliberate misude




Observacion: There is smoke.
Razonar hacia adelante, nueva creencia:  There is a fire.
Razonar hacia adelante, nueva creencia:

There is an emergency.
Razonar hacia adelante, meta de logro:

I get help!
Razonar hacia atras, sub-meta: I alert the driver!

Razonar hacia atras, accion: I press the alarm signal button!

Bob Kowalski, http://doc.ic.ac.uk/~rak



Meta: If I am told to build an arch then I build the arch.

Creencias: A person build an arch if the person builds a pair of

columns and a beam.

A person builds a pair of columns if the person finds the

parts and builds one column and the other.

A person builds a beam if the person finds an object and

puts it as beam.



Meta:  If build(A) then arch(A).
Creencias: To arch(A) do col(C1, C2), beam(B).
To col(C1,C2) do ¢(C1), ¢(C2), do(C1), do(C2).

To beam(B) do b(B), do_b(B).




Metas:  If build(A) then arch(A).
Creencias: To arch(A) do col(C1, C2), beam(B).
To col(C1,C2) do ¢(C1), ¢(C2), do(C1), do(C2).
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Meta:  If build(A) then arch(A).
Creencias: To arch(A) do col(C1, C2), beam(B).
To col(C1,C2) do ¢(C1), ¢(C2), do(C1), do(C2).

To beam(B) do b(B), do_b(B).




Meta:  If build(A) then arch(A).
Creencia: To arch(A) do col(C1, C2), beam(B).
To col(C1,C2) do neq(C1, C2), ¢(C1), ¢(C2), do(C1), do(C2).

To beam(B) do b(B), do_b(B).




Veamos

Base de Conocimiento Inicial

arch (A) : - col (C1, C2), beam (B).

col (C1,C2):-¢c(C1),c(C2),do(C1),do(C2).
beam ( B) : - b( B), dob (B).

abd (do ). abd (dob ). abd (c ). abd (b ).

observables ( ¢c(_)). observables ( b(_)).

Traza de la Ejecucion

?-learn (C).

a((col (G234 ,G235):-¢(G234 ), c(G235), do ( G234 ), do ( G235)), [ obj ( G234 ),
obj ( G235)])

... specialised into :

col (G234 , G235 ): - neq (G234, G234 ), c( G234 ),c (G235),do (G234 ), do
(G235)

3.. Found clause : col ( G627 , G628 ): - neq ( G627 , G628 )

C=[(col (G627 ,G628): - neq ( G627 , G628)) ,

(col (G234 ,G235):-neq (G234 , G234 ),¢c (G234 ), ¢( G235 ), do ( G234 ), do
(G239))]



Meta:  If someone ask me to tell a story then I tell a story.

Creencias: A person tells a story if she selects a sentence with the

noun before the pronoun.

A person tells a story if she selects a sentence with the

pronoun before the noun.

Susie had a shower after she got up

(Susie se ducho luego de levantarse).

After Susie got up, she had a shower

(Luego de que Susie se levantara, se duchd)

After she got up, Susie had a shower.

(Luego de levantarse, Susie se ducho).

* She had a shower after Susie got up

(Se ducho luego de que Susie se levantara)




Veamos

start

\

tell_a story(_G234):-precedes_n_p(_G234), precedes_n_p(_G234), say(_G234)

R

tell_a story(_G234):-precedes_n_p(_G234), precedes_n_p(_G234), precedes_n p(_G234), say(_G234)

R

tell_a_story(_G234):-precedes_n_p(_G234), precedes_n_p(_G234), precedes_n p(_G234), precedes_n_p(_G234), say(_G234)

\

tell_a_story(_G234) :-precedes_n p(_G234), precedes_n_p(_G234), precedes_n_p(_G234), precedes_n_p(_G234), precedes_n_p(_G234), say(_G234)

\

tell_a story([]):-precedes_n p([]), precedes_n p([]), precedes_n_p([]), precedes n p([]), precedes n p([]), say([])

\

tell_a story(_G234) :-precedes_n_p(_G234), precedes_p_n(_G234), say(_G234)

\

tell_a_story(_G4283):-precedes_n_p(_G4283), say(_G4283)

&

tell_a_storyi_G5006) :—-precedes_p_c(_G5006), precedes_p_n{_G5006), precedes_p_n(_G5006), say(_G5006)



* She had a shower after Susie got up

(Ella se ducho luego de que Susie se levantara)

“Una anafora no puede preceder y controlar a su antecedente”
“An anaphor may not both precede and command its antecedent”

Ronald Langacker, 1969
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El nuevo Agente Aprendiz

cycle (KB, Goals, T )«
demo(KB, Goals ,Goals ', Rt ) A.

Rt<nA.
act(KB,Goals ',Goals "', Examples , RevisableRules , T + Rt ) A.

learn (KB, KB', Examples , RevisableRules , T + Rt+1, RI) A.
RI<mA.
cycle(KB', Goals'',T+ Rt+1+RI)



/
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executing */
% an implementation of the act predicate

executing([[Influences, Rest, CN, HF, HH]|RestG],
[[NewlInfluences, Rest, NewCN, HF, HH]|Rest(],
Examples, Rules to reLearn) :-
testing(Influences, Feedback),
observing(Raw_QObservations),
append(Raw_Observations, Feedback, Observations),
criticising(Observations, Obs, Examples,
Rules to relLearn),

and_append(Obs, Influences, Newlnfluences)



e
critising */

% criticising builds the list of examples requires by the learning task.
% criticising( Feedback, Observations, Examples, Rules to review).

Y%

criticising([], true, [1, []).

criticising([failed(Action, Goal)|RestActs], R, [-Goal|RestExamples],
New_Rules) :-

saving(Action :- true),

get_rules_for(Goal, This_Rules),

criticising(RestActs, R, RestExamples, Rules),

append( Rules, This_Rules, New_Rules).

% criticising([succeded(Action, Goal)|RA], R, [+Goal|RestExamples],
Rules) :-
criticising([succeded(Action, Goal)|RA], R, RestExamples, Rules) :-
saving(Action :- true),
criticising(RA, R, RestExamples, Rules).

criticising([Obs|RA], (todo(see, Obs), RObs), Examples, Rules) :-
criticising(RA, RObs, Examples, Rules).



% Specialisation by refining the false clause and
adding the
% refined version instead of the other

specialise(Cls,Done,Example,Clauses):-
false clause(Cls,Done,Example,C),
specialise_clause(C,a(S, )),
C =a(To_be removed, ),
remove_one(To _be removed, Cls, Cls1),
process_examples([S|Cls1],[],[-Example|
Done],Clauses).



% specialise_clause(C,S)
% <- S is a minimal specialisation of C under theta-subsumption

specialise_clause(Current,Spec) :- add_literal(Current,Spec).
specialise_clause(Current,Spec) :- apply_subs(Current,Spec).

add_literal(a((H:-true),Vars),a((H:-L),Vars)):-!,
literal(L,LVars),
not(would_unify(L, H)), % preventing recursive clauses
ss(LVars, Vars). % LVars strict subset of Vars, using a new
predicate

add_literal(a((H:-B),Vars),a((H:-L,B),Vars)):-
literal(L,LVars), not_too_big((L,B)), % Problem-specific
condition
not(would_unify(L, H)), % preventing recursive clauses
ss(LVars, Vars). %



.. Perfectionist vs condescending,
adaptive agents

g(X,...X, )P ,VP,V.VP,

(PIVPZ\/..\/PH)G PiE<Ci1/\Ci2/\“/\Ciri)

1. A Pifalls, I. e., at least an action in that plan failed, for every
possible value of its variables. That is, that Pi has never succeeded.

2. Every Pi fails, for every possible value of their variables.

3. A Pi have been tried a certain number of times, m and it has failed
in all of them (this could be seen as attempting Pi©j, for O<j<n), where
each ©j is a different substitution for the variables in the goal.

4. Every Pi has failed a given number of time, m, as just defined.

A perfectionist agent will go for a revision of its definition with option 3
and m=1. A condescending (lazy) agent will allow for option 4 and a
bigger value for m.



Que sigue?

* Agentes Aprendices para
Optimizacion Basada en Simulacidn
*Agentes en Servicios Web

Tesis disponibles
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