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Intenciones, Planes y Razonamiento Practico

B B
— —
A C

INT on(b,c) >

Mundo de los bloques
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Creencias

slonib,a) .
lon(a, table) .
sjon(c, table).
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Creencias y Reglas

slonib,a) .
lon(a, table).
sjon(c, table).
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Creencias, Reglas y Preguntas ( test goals )

slon(b,a) . B

lon(a, table) . o

sjon(c, table) . A C

~ — T
f|Iclear(table) .

Iclear(X) — not(on( ,xX)).

?clear(b) => true ?on(a,X) => {X\b}
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Deseos (achieve goals )

:

INT on(b,c)

'on (b, c)
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Planes ( trigger_event : ctxt <- body )

4 )
Evento Disparador — Agregar 6 Eliminar una meta (test o achive) 0
( trigger_event ) una creencia.
\ . J
26|+ lon(X,¥) : on(¥,¥
eil+lon(x,¥Y) <=— Iclear(X), Iclear(¥), move(x,¥
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Planes ( trigger_event : ctxt <- body )

4 )

Contexto (cixt) == Gonjuncion de literales

de primer orden

\ /
ol+lon(X,¥) . on(x,X
ei+lon((,¥) =— Iclear(X), Iclear(¥), move(X,X¥
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Planes ( trigger_event : ctxt <- body )

o)l+lon(X,¥) . on(X,X
cil+lon(X,¥) <— Iclear(X), Iclear(¥), move(X,6 X

— \

Secuencia de metas, acciones, y — Cuerpo ( body )

actualizaciones de creencias
\_ Y
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INntenciones

+!'on(a,c) <- !'clear(a); 'clear(c); move(a,c).

N

+!'clear(a) : ?on(b,a) <- ?clear (W); move(b,W).

+!'on(a,c) <- !'clear(c); move(a,c).
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Modelo racional

Sratman

3

DI (agentes)

Dennett

Searle
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Agente BDI

‘ Planesj—’
Planes
‘ Creencias |«
intencion
Eventos

seleccionada
Percepcion —{Eventosj—/ I +
? ‘ Intenciones \

Accion interna
I

T

Accion externa

|
Intérprete _ _
BIFZ))I Planes instanciados

L.
L
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Agente AgentSpeak(L): configuraciones

Jonde:

c=(ag,C,M, T, s)

ag
C
M

S

(bs, ps)
= (I,E,A)
(In,Out, ST)
c Labels




AgentSpeak(L): Semantica

AchvGl

CIrInt1
CIrInt3

Sellnt,

Grlntz

CIrInt

TestGI1 AddBel
TestGl,  DelBel

/_ Relz_\
SelEvy | RelPI Rely
SelEv,

/

AppPI

Appl,  APPl4

Sellnt

Sellnt1

Actlon

\

(l Execlint I

\4
I SelAppl I
SelAppl
ExtEv
IntEv

N
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AgentSpeak(L): Procesar mensajes y percepcion

SelEv SelEv4 —>| RelPI }—Reh AppPI

SelEv, Appls Appl4

Sellntz\A / \/

Rel2

Clrint
i Sellnt SelAppl
Irint, Clrint,

@ ) \ / .
o |on(b,a). Clrint SlApp!
S | on(a,table) . \ Sellnt;  ExtEv
L | on (c,table). _ IntEv
@, TestGl;  AddBel Action
0 TestGl DelBel \
3 | +1put(b,c), N \( v
GCJ +on(b,a)... | Execint AddIM
2 L Y S N

martes 12 de abril de 2011



AgentSpeak(L): Seleccionar un evento

AchvG

CIrInt1
CIrInt3 @rlntz

CIrInt

TestGI1 AddBel

TestGI2
|

DelBel

\
Selint l SelAppl l
SelAppl

Actlon

RelP Rel,

W\ \ /

AppPI

Appl,  APPl4

Sellnt1

\

(l Execlint I

ExtEv
IntEv

\
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AgentSpeak(L): Seleccionar planes relevantes

[ ProcMsg ]

AchvGl

Rel2

Sellnt2
\

N

Action

SelEv SelEv1—> RelP| Rel1—>| AppPI |

+'put(b c)

@putl

+!'put(X,Y) : on(X,Y).

@put2

+!'put(X,Y) <- !clear (X)
Iclear(Y) ;
move (X,Y) .

Clrint,

Clrintg @rlntz
AN Z
Clrint
TestGl4 AddBel
TestGl,  DelBel

{X\b, Y\c}
\__
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AgentSpeak(L): Seleccionar planes aplicables

Rel2

S~

—

SelEv SelEv _>| RelP I-— Rel, AppPI
SelE g
e=v2 on(b,a).
[ProcMsg ] on(a, table).
on(c, table).
Sellnt,
Clrint, T :
Clrintg @rlntz +!put (X,Y) : on(X,Y).
AN Z
AchvGl Clrlnt +!'put (X,Y) : true
\ <- !clear (X);
] .
TestGl;  AddBel Action i 01ea(; (§; ’
TestGl,  DelBel \ movels, 2y
| | (
| "] {(X\b,¥Y\c}
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AgentSpeak(L): Seleccionar un plan aplicable

AchvG

Rel2

S~

SelEv

CIrInt1
CIrInt3

SeIEv2

Sellnt,

@rlntz

CIrInt

TestGI1 AddBel
TestGl,  DelBel

-
\ +!'put(X,Y) : true

SelEvi | RelPI

<- lclear (X);
clear(Y);
move (X,Y) .

{X\b Y\c}

'

Semﬂ l SelAppl l
SelAppl

Sellnt1

Actlon

\

(l Execlint I

ExtEv
IntEv

\

martes 12 de abril de 2011




AgentSpeak(L): Formar una Intencion

AchvGl

Sellntz\

SeIEv2

Clrint,

Clrintg @rlntz
AN Z
Clrint
TestGl4 AddBel
TestGl,  DelBel

RelPI

N/

Rel, AppPI

Appl,  APPl4

Cr

N

Action

\_

C: U
< @put2 {X\b,¥\c}, T >

/

N

(l Execlint I

I AddIM I

martes 12 de abril de 2011




AgentSpeak(L): Seleccionar una Intencion

SelEv

/ CI=CIU

-

< @put2 {X\b,¥\c}, T >

@put2

+!'put(X,Y) <- !clear (X);

lclear (YY) ;

K:::ﬁi%j\\\\\\\\\\:; move (X,Y) .
Sellnt, \ \// *

Sellnt l SelAppl l

Se”nt-l EXtEV

[\

Clrint,
Clrlnt3 C|r|nt2
AchvGl A <
v Clrint
TestGl4 AddBel Action
TestGl,  DelBel \
|

l ([ Execlint AddIM
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AgentSpeak(L): Ejecutar la Intencion seleccionada

SelEv SelEv4 —>| RelPI }—Reh AppPI

Rel2

SelEv, Appls Appl4
[ProcMsg ] \[ A
Sellnt @put2
Clrint, 2— | +'put(X,Y) <- !clear (X);
Clrintg @rmtz clear(Y) ;
AN e move (X,Y) .
AchvGl Cirint
\ {x\br Y\c}
N\

TestGl4 AddBel Action
TestGl,  DelBel \ J\/ \i
| | (l Execint | | AddiM |
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AgentSpeak(L): Agregar nuevo evento

SelEv SelEv, —>| RelPI }—Reh AppPI

SelEv, Appls Appl4

Sellntz\A / \/

Clrint
1 Selint SelAppl
Clrintg Clrint,
AN e
\ Se”nt-l EXtEV
/ IntEv

TestGl4 AddBel Action
TestGl,  DelBel \

| | \(I Execint | | AddiM |

Rel2

(}!clear(b)

Clirint
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AgentSpeak(L): Si todo va bien...

SelEv SelEv4 —>| RelPI }—Reh AppPI

SelEv, Appls Appl4

Rel2

R
LY
o
o
=
®
Q
-
wn
@
3/
<

t
Clrint, — @put2
Clrintg @”ntz
+!put (X,Y) <- move (X, Y).
AN e pat ) ( )
AchvGl Clrint {X\b, Y\c}

TestGl4 AddBel Action -
TestGl,  DelBel \ J\/ \i
| | (l Execint | | Addim |

martes 12 de abril de 2011



AgentSpeak(L): ¢Y si move falla’?

e |a intencidon completa falla!

® Es necesario corregir estos fallos, aprendiendo un nuevo contexto para el

plan fallido, que prevenga la adopcion incorrecta de intenciones en el futuro
(Aprendizaje Intencional):

+!put(X,Y) : clear(X) & clear(Y) <- move(X,Y).

e Es necesario formar politicas de abandono de intenciones que nos permitan
abandonar las intenciones antes de llegar a su inminente fallo
(Reconsideracion):

drop (put (X,Y)) :- .intend(put(X,Y)) & not clear (X).

drop (put(X,Y)) :- .intend(put(X,Y)) & not clear(Y).
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Reconsideracion

* Formalmente, deseamos definir agentes que sigan un compromiso racional
(single-minded commitment):

INTEND(AQ¢) = A(INTEND(AQ¢) U (BEL(¢) V -BEL(E(9))

e Donde, segun la definicion de BDlcrL , A = para todo futuro posible, =

eventualmente y U = hasta que.

e | as razones para no creer que en algun futuro eventualmente ® sea el caso,
deben ser aprendidas por el agente de forma que...

martes 12 de abril de 2011



AgentSpeak(L): Abandono de intenciones

Rel2

SelEv SelEv, —»‘ RelP| |—-Rel1 AppPI

[ ProcMsg ]
Sellnt, +
clrinty Sellnt ‘ SelAppl I
Clrintg Clrint, Selint.
elln
) 3
AchvGl A < -7 SelAppl
Clrint
\ Se“nt-l EXtEV
IntEv

TestGI1 AddBel Action
\ v

TestGl,  DelBel N
| | (I Execlnt | ‘ AddIM |

" fail
N
N

4
+llearning(put) €--------- -lput(b,c)

martes 12 de abril de 2011



Aprendizaje Intencional: Un experimento

+!'put(X,Y) <- move(X,Y).

| experimenter | | default | | learner | [ singleMinded |
= | | | |
|

[ Initial state L tput(bc) ' : :
@l : 1 lput(b,c) ’: :
- + | |
! ! I Iput(b,c) I
dallellz] | - : : »>!
| | | |
| | | |
r \ ! _done(success) ! ! !
success S : : :
[ I done(success) I [
@l < : | |
oz | | 1 done(sucess) |
—elzZl | e : : :
| | —— SEEEEE—
| | . .
S < : done(failure) : Learning Learning
p(N) noise | |
| |
: :
allc : :
| ] | ]
| |
) K : : ———— N ——
noise before | done(failure) | : :
I< | . . . | |
! I +rejected_intention | !
alfc : : ! +rejected_intention |
| ] ] 1 ] L
| | | |
| | | |
e N | | | |
p(L) noise after :< done(failure) | : :
: i done(failure) : :
allc n | | +dropped_intention |
l ) - i | :
— ! ! !
| | |
| | |
! ! !
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Aprendizaje Intencional:

-

begin (model (1))
succ.
intend (put,b,c).
on(b,a).
on(a, table).
on(c, table).
on(z, table).

end (model (1))

\_

~

—jlemplos

-

begin (model (2))
fail.
intend (put,b,c).
on(b,a).
on(a, table).
on(c, table).
on(z,c).

end (model (2) )

INT on(b,c)

\_
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Aprendizaje intencional: Sesgo del lenguaje

rmode (clear (+V1)) .
rmode (on (+V1,+V2)) . <-Q = intend(put,A,B).
rmode (on (+V2,+V1)) .

clear (3) .
clear (B) .
on(A,B).
on(B,A) .
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Aprendizaje Intencional: Conocimiento previo
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Aprendizaje Intencional: Algoritmo

Algorithm 1 Top-down Induction of Logical Decision Trees.

1: procedure BUILDTREE(E,Q) > I 1s a set of examples, () a query
2 — Qp = best(p(+— Q)) > best max information gain
3 if stopCriteria(< Qp)) then > E.g., No information gain obtained
4: T = leaf(majority_class(F))

5: else
6.
7
8
9

Conj < Qp\Q
Fi1+{e€E|leANBEQy}
Ey«{e€ E|eN B Qv}
: buildTree(Left, E1,Qp) ;
10: buildT'ree(Right, Fs, Q)

11: T < nodei(Conj, Le ft, Right)
12: end if
13: return 7’ > The built tree

14: end procedure
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Aprendizaje Intencional: Lo Aprendido

intend(put, A, B), clear(A)

<- move (X,Y).

+!put(X,Y) : clear(X) & clear(Y)

-

drop (put (X, Y))
drop (put (X, Y))

.intend (put(X,Y)) & not clear (X).

.intend (put(X,Y)) & not clear(Y).

~

J
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Resultados: Comparacion entre agentes

Default Agent Learner Agent

—_
=
o)
J

80 .
= =
= 60 =
= =
2 40 =)
L= ™
e o

.010
'6%,;?; a0 gn
Y

SingleMinded Agent

Rationality
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Resultados: Con creencias al final.

SingleMinded Agent

100

Rationality

8, 90 90 \ o
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Implementacion (JILDT): Acciones Internas

InternalAction

+ suspendintention(): boolean
+ execute(TransitionSystem, Unifier, Term[]): Object

|
|
|
1

DefaultinternalAction

+ suspendintention(): boolean
+ execute(TransitionSystem, Unifier, Term[]): Object

*

getCurrentBels setTilde
+ execute(TransitionSystem, Unifier, Term[]): Object + execute(TransitionSystem, Unifier, Term[]): Object
S —— -
getCurrentCtxt execTilde
+ execute(TransitionSystem, Unifier, Term[]): Object + execute(TransitionSystem, Unifier, Term[]): Object
S —— S ——
getCurrentint addDropRule
+ execute(TransitionSystem, Unifier, Term[]): Object + execute(TransitionSystem, Unifier, Term[]): Object
e e
getLearnedCixt setLearningMode
+ execute(TransitionSystem, Unifier, Term[]): Object + execute(TransitionSystem, Unifier, Term[]): Object
- -
changeCitxt setSMLearningMode
+ execute(TransitionSystem, Unifier, Term[]): Object + execute(TransitionSystem, Unifier, Term[]): Object
e e
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Implementacion (JILDT): Extension de planes

@put

+!'put (X,Y) : true <-
jildt.getCurrentlInt(I) ;
jildt.getCurrentBels (Bs) ;
+intending (I,Bs) ;
move (X,Y) ;
-intending (I,Bs) ;
+example (I,Bs,succ).
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Implementacion (JILDT): Cuando aprender?

@put failCase
-lput(X,Y) : intending(put(X,Y), Bs) <-
-intending (I,Bs) ;
+example (I,Bs,fail) ;
!learning (put) ;
+example processed.
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Implementacion (JILDT): Aprendiendo

-
@learning
+!learning (P): true <-
.print (\"Trying to learn a better context...\");,

jildt.setTilde (P) ;
jildt.execTilde (false, false) ,
jildt.getLearnedCtxt (P,LC,F);,
!learningTest (P,LC,F).
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