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Intenciones, Planes y Razonamiento Práctico

Mundo de los bloques
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INT on(b,c)
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Creencias

A

B

C
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Creencias y Reglas

A

B

C
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Creencias, Reglas y Preguntas ( test goals )

A

B

C

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

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

Evento Disparador 
( trigger_event )

Agregar ó Eliminar una meta (test o achive) ó 
una creencia.
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Planes ( trigger_event : ctxt <- body )

Contexto ( ctxt ) Conjunción de literales 
de primer orden
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Planes ( trigger_event : ctxt <- body )

Cuerpo ( body )
Secuencia de metas, acciones, y 

actualizaciones de creencias
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Intenciones

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

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

+!clear(a) : ?on(b,a) <- ?clear(W); move(b,W).
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Modelo racional BDI (agentes)

Bratman Dennett Searle
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Agente BDI

Intérprete 
BDI

Percepción

Acción externa

Eventos

Creencias

Planes

Intenciones

Planes

Planes instanciados

intención
seleccionadaEventos

Acción interna
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Agente AgentSpeak(L): configuraciones

c = �ag, C,M, T, s�

ag = �bs, ps�
C = �I, E,A�
M = �In,Out, SI�
s ∈ Labels

Donde:
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AgentSpeak(L): Semántica

SelEv RelPl

SelInt
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AppPl
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 TestGl2 
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martes 12 de abril de 2011



AgentSpeak(L): Procesar mensajes y percepción
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on(b,a).
on(a,table).
on(c,table).

+!put(b,c), 
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AgentSpeak(L): Seleccionar un evento
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+!put(b,c)
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AgentSpeak(L): Seleccionar planes relevantes
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+!put(b,c)

@put1
+!put(X,Y) : on(X,Y).

@put2
+!put(X,Y) <- !clear(X);
              !clear(Y);
              move(X,Y).

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

SelEv RelPl

SelInt
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 TestGl2 
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  ClrInt3

 AchvGl
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on(b,a).
on(a,table).
on(c,table).

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

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

{X\b,Y\c}
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AgentSpeak(L): Seleccionar un plan aplicable

SelEv RelPl

SelInt
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ExecInt AddIM
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+!put(X,Y) : true 
   <- !clear(X);
      !clear(Y);
      move(X,Y).

{X\b,Y\c}
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AgentSpeak(L): Formar una Intención

SelEv RelPl
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     < @put2 {X\b,Y\c}, T >
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AgentSpeak(L): Seleccionar una Intención

SelEv RelPl
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CI = CI ∪
     < @put2 {X\b,Y\c}, T >

@put2
+!put(X,Y) <- !clear(X);
              !clear(Y);
              move(X,Y).
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AgentSpeak(L): Ejecutar la Intención seleccionada
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@put2
+!put(X,Y) <- !clear(X);
              !clear(Y);
              move(X,Y).

{X\b, Y\c}
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AgentSpeak(L): Agregar nuevo evento
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+!clear(b) 
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AgentSpeak(L): Si todo va bien...
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@put2
+!put(X,Y) <- move(X,Y).

{X\b, Y\c}
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AgentSpeak(L): ¿Y si move falla?

• La intención completa falla!

• Es necesario corregir estos fallos, aprendiendo un nuevo contexto para el 
plan fallido, que prevenga la adopción incorrecta de intenciones en el futuro 
(Aprendizaje Intencional):

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

• Es necesario formar políticas de abandono de intenciones que nos permitan 
abandonar las intenciones antes de llegar a su inminente fallo 
(Reconsideración):

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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Reconsideración

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

• Donde, según la definición de BDICTL , A = para todo futuro posible, ♢ = 

eventualmente y U = hasta que.

• Las razones para no creer que en algún futuro eventualmente Φ sea el caso, 
deben ser aprendidas por el agente de forma que...

INTEND(A♦φ) =⇒ A(INTEND(A♦φ) U (BEL(φ) ∨ ¬BEL(E♦φ))
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AgentSpeak(L): Abandono de intenciones
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Aprendizaje Intencional: Un experimento

experimenter default learner singleMinded

!put(b,c)
!put(b,c)

!put(b,c)

a

done(success)

done(success)

done(sucess)

p(N) noise
zb

a c

done(failure) Learning

done(failure)

+rejected_intention

done(failure)
done(failure)

+dropped_intention

+rejected_intention

Learning

Initial state

c z
b
a

success

z
b
c

noise before
zb

a c

p(L) noise after
zb

a c

+!put(X,Y) <- move(X,Y).
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Aprendizaje Intencional: Ejemplos

A

B

C A

B

C

INT on(b,c)
A

B

C

Z

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

end(model(1))

Z

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

end(model(2))
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Aprendizaje intencional: Sesgo del lenguaje

rmode(clear(+V1)).
rmode(on(+V1,+V2)).
rmode(on(+V2,+V1)).

<-Q = intend(put,A,B).

clear(A).
clear(B).
on(A,B).
on(B,A).
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Aprendizaje Intencional: Conocimiento previo
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Aprendizaje Intencional: Algoritmo
1012 A. Guerra-Hernández, et al. / Intentional Learning, Reconsideration and Commitment in AgentSpeak(L).

Algorithm 1 Top-down Induction of Logical Decision Trees.
1: procedure BUILDTREE(E,Q) � E is a set of examples, Q a query
2: ← Qb := best(ρ(← Q)) � best max information gain
3: if stopCriteria(← Qb)) then � E.g., No information gain obtained
4: T := leaf(majority class(E))
5: else
6: Conj ← Qb\Q
7: E1 ← {e ∈ E | e ∧B |= Qb}
8: E2 ← {e ∈ E | e ∧B �|= Qb}
9: buildTree(Left, E1, Qb) ;

10: buildTree(Right, E2, Q)
11: T ← nodei(Conj, Left,Right)
12: end if
13: return T � The built tree
14: end procedure

4.2. The library

JILDT provides two agent classes: intentionalLearner and singleMindedLearner. A set of plans
implement the learning process for both cases. First, the user defined plans are extended to deal with the
learning process. For example, Table 5 lists the plan put extended. If this plan is intended and correctly
executed, then the agent will believe (line 8) a new successful training example about put, including his
beliefs Bs at the time the plan was adopted as an intention.

Table 5. JILDT extensions for plan put (original body at line 6).

1 @put
2 +!put(X,Y) : true <-
3 jildt.getCurrentInt(I);
4 jildt.getCurrentBels(Bs);
5 +intending(I,Bs);
6 move(X,Y);
7 -intending(I,Bs);
8 +example(I,Bs,succ).

If the execution of an intention fails, for instance, because move could not be executed correctly,
then a failure event is produced, e.g., −!put(b, c). JILDT includes the plan shown in Table 6 to process
these failure events, resulting in a training example labeled as a failure, added to the beliefs of the agent
(line 4) and an inductive learning process as a goal to be achieved (line 5). The plan in Table 7 deals with
failures due to the lack of applicable plans. Since it is rational to refuse intending something when there
is not applicable plans, the inductive learning process is not launched.

The plan to achieve learning is shown in Table 8. If the agent computes (line 5) a Logical Decision
Tree with the examples and language bias collected (line 4), then he uses it to construct a new context
(line 6) for the associated plan (branches leading to success) and, for the single-minded agents, a set of
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Aprendizaje Intencional: Lo Aprendido

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

success

failureclear(B)

failure

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

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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Resultados: Comparación entre agentes
A. Guerra-Hernández, et al. / Intentional Learning, Reconsideration and Commitment in AgentSpeak(L). 1017

Figure 5. The experiment results. Left: Default performance. Right: Learner performance. Center:
SingleMinded performance

The JILDT library provides the extensions to AgentSpeak(L) required for defining Intentional
learning agents. Using the library, it was easy to implement a single-mind committed class of agents. We
obtained a better understanding of the inductive method, that will enable us to improve it. For instance,
using the initial query of Tilde to avoid the use of lookaheads, reducing the number of candidates while
computing the logical decision tree. Experimental results suggest that rationality is enhanced, if the
training examples represent not only the beliefs of the agent when the intention was adopted, but also
what was believed when it failed, in order to minimize the effects of the latency in noise perception.
Also, incremental versions of the inductive method are now envisioned, as well as social learning proto-
cols [12] exploiting distributed knowledge. A logic for intention revision based on Intentional learning
is also envisaged [6]. Multi-modal decision making problems [10] offers more elaborated scenarios for
experimentation on Intentional learning. In this problems, the agents decide collectively what to do,
based on different points of view. The preferences about this points of view can be expressed as plans,
and so, be the subject of reconsideration based on experiences.

Respecting related work, in [24] an architecture for intentional learning is proposed. Their use of
the term intentional learning is slightly different, meaning that learning was the goal of the BDI agents
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Resultados: Con creencias al final.
1018 A. Guerra-Hernández, et al. / Intentional Learning, Reconsideration and Commitment in AgentSpeak(L).
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Figure 6. Composing failure examples with the beliefs at the moment the failure was detected, increases ratio-
nality of the single-minded learner.

rather than an incidental outcome. Our use of the term is strictly circumscribed to the practical rationality
theory [5] where plans are predefined and the target of the learning processes is the BDI reasons to adopt
them as intentions. A similar goal is present in [18], where agents can be seen as learning the selection
function for applicable plans. The main difference with our work is that they propose an ad hoc solution
for a non BDI agent. qOur approach to single-minded commitment evidences the benefits of generalizing
Intentional learning as an extension for Jason.
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Implementación (JILDT): Acciones Internas

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

DefaultInternalAction

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

InternalAction

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

getCurrentCtxt

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

setLearningMode

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

setSMLearningMode

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

getCurrentBels

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

execTilde

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

setTilde

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

changeCtxt

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

addDropRule

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

getCurrentInt

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

getLearnedCtxt
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Implementación (JILDT): Extensión de planes

@put
+!put(X,Y) : true <- 
  jildt.getCurrentInt(I);
  jildt.getCurrentBels(Bs);                
  +intending(I,Bs);
  move(X,Y);             
  -intending(I,Bs);    
  +example(I,Bs,succ).     

martes 12 de abril de 2011



Implementación (JILDT): Cuando aprender?

@put_failCase
-!put(X,Y) : intending(put(X,Y), Bs) <-
  -intending(I,Bs);              
  +example(I,Bs,fail); 
  !learning(put);
  +example_processed.     
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Implementación (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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