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Practical Reasoning (Part 2)

� �

5:
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Part 2 ( 5) :

7.

��

8.

� �� �

9. BDI

�

10. BDI

�

11. BDI

��� �
	 � � �

: IRMA
12. BDI

��� �
	 � � �

: PRS
13. HOMER:

� �� � ��� �
	 � �

14.

� �

5:

�� � �
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7. (Intention Reconsideration) (1/8)

�

Version 5

� ��� � 	 � � ��� �� � � � ��� �� � 	 � 
 � � � �� �� 


� � � � 	 
 �� �  � � 	 � � �

� � � � 	 � �� � �

� � � � � � �� � � � �

� � � � � 	 � 
 � � � � � � � � � 


�  

:

	 � � �� � � 	 � 
 � � � 
�!
� �

5:
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7. (Intention Reconsideration) (2/8)

Agent Control Loop Version 6 (part 1/2)
1.

� �� ��� ; /* initial belief */
2.

� �� �� ; /* initial intention */
3. while true do
4. get next percept �;
5.

� �� �	� 
 � �� � �;
6.

� �� �� � � �� � � �� � �
;

7.

� �� 
 � � ��� � � �� �� � �
;

8. � �� � �	� � � �� �� ��� �
;

(continue to the next page)

� �

5:

�� � �
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6. (Intention Reconsideration) (3/8)

Agent Control Loop Version 6 (part 2/2)
(continue from the previous page)
9. while not

� � � � ��� � � �

or �� � � � � �� � � �� � �

or
� � � � � � � � � � � �� � � �

do
10. � �� � � � � � � �;
11. �� � � � � � � � �;
12. � �� �� � � � � �;
13. get next percept �;
14.

� �� �� 
 � �� � �;
15.

� �� �� � � � � � � � � � �

;
16.

� �� 
 � � � � � � �� �� � �

;
17. if not � �� � � � �� �� � �

then
18. � �� � �	� � � �� �� ��� �

;
19. end-if
20. end-while
21. end-while

� �

5:

�� � �
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7. (Intention Reconsideration) (4/8)

� � � � � � � � � � � � � � � � �

�� ��

:

� � 	 � 
 �� � � � �
	 � � 	 � � �� �

� � � � � � � � � � 
 � � �� 	 � �� � �� � 
 ��� � � � � � � 	 
 � � � 
 � � �

� �� � � � � � � 	 
 �� � � 	 �

� �  � !

� � � 	 � � �� 
 � � �
	 � � �� � 	 


�� � � � � � � �� � � � �� ! � � �

� � � � � �� � � � � � � �� � � 
�!

�

:
� 	 � 
 �� � � 	 
 �� � � �

�� � � � � 	 � 
!

� �

5:

�� � �

(2/2) – p.6/26



7. (Intention Reconsideration) (5/8)

Agent Control Loop Version 7 (part 1/2)
1.

� �� ��� ; /* initial belief */
2.

� �� �� ; /* initial intention */
3. while true do
4. get next percept �;
5.

� �� �	� 
 � �� � �;
6.

� �� �� � � �� � � �� � �
;

7.

� �� 
 � � ��� � � �� �� � �
;

8. � �� � �	� � � �� �� ��� �
;

(continue to the next page (part 2/2))

� �

5:

�� � �
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7. (Intention Reconsideration) (6/8)

9. while not

� � � � ��� � � � or

�� � � � � �� � � �� � �

or

� � � � � � � � � � � �� � � �

do
10. � �� � � � � � � �;
11. �� � � � � � � � �;
12. � �� �� � � � � �;
13. get next percept �;
14.

� �� �� 
 � �� � �;
15. if � � � �� � � �� � � �� � �

then
16.

� �� �� � � �� � � �� � �

;
17.

� �� 
 � � ��� � � �� �� � �

;
18. end-if
19. if not � �� � � � �� �� � �

then
20. � �� � �	� � � �� �� ��� �

;
21. end-if
22. end-while
23. end-while

� �

5:

�� � �
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8. (1/2)

�

Kinny

�

Georgeff

� � 	 � 
 � � 	 � � �

� �

([Kinny91,Osawa93])

� � � � � 
 � � � � �

� �

(bold)

� ��� �
	 � �

�

(cautious)

� ��� � 	 � �

� �

(dynamism)
� � � � � � � � 


� �

5:
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8. (2/2)

� � �

� � � �

(

�  � � �� � ��

)
�� � �

� � � 	 � � � � � � �
	 � � � � � �  
 �


 ! � � ��� � � ��� � 	 � � � � � � 	 
 �

� � 
 � � � � � � ��� �
	 � � � � ��� �

� � � 	 � 
 � � � 	 � � � � 


� � � �

(

�  � � � � 


)

�� �

� � � 	 � � � � � � ��� � 	 � � � � � � �


 
�! � � �� � � � �
	 � � � � � �  
 � � �

� � � � 
 � � � � � 	 � 
 � � �� � �  � � �

� � � � � � � � � � � � � � � � �

	 � 
 � � �� � 
 � �� !

� �
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9. BDI

�

(1/1)

� � � BDI

� � �� � ��� � � �� � � 
�! � � �

� � BDI

��� � 	 � � � � � 
 � � ��� � 	 � � � 	

� �� 
 � 	 � 


�

BDI

� � � � � ��� � 	 � 
 �� � � Rao

�

Georgeff

�

BDI

�

(

� � � � � � 	

� 
 �

)

	 	 � �
[Rao91a,Rao91b,Rao92,Rao93,Rao95]

�

BDI

� � � � �
CTL

�

� � � 
 �� � � � �
 � � �� � �
� �

5:

�� � �
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10. BDI (1/6)

� �

(

�� � � �

) :

� � � � � �� � �

�

CTL

� �

:

��� 	 �� � � � � � � � �� 
 �

�� 	 �� � � � � � � � � �� 
 �

�

BDI :

� � � � � 
 � � �� � � � � � 


� � � � � 
 � � �� � � � � � 


� � � � � 
 � � � � � � � � � 


� �

5:
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10. BDI (2/6)

�

B-D-I

� � � � 
 � �
(accessibility relation)

� � � � � � 
! � � � � � �

� � � !� � � � � � � 
 �� �
KD45,�

KD� � �

KD

	 


(
� � �

PartD

� �

� � � � � 	 � � � �� � � �� � ��� 	
)!

� �

5:

	
� �
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10. BDI (3/6)

�

BDI

�� � 
 � � � � 	 � � BDI

� � � � � �� �

� � � � � � � 	 � �� 
 � � 	 


�  � � 	 


� � 	�

-

� � 


(

�  � � � � � 
 	 

��

)

� 
 � � � � �

� �

5:

	
� �

(2/2) – p.14/26



10. BDI (4/6)

� �

:

� ���� � � � �	 � 
 � �

� � � �� ��� � ��� � � � � � � � � �

� � � �� � � �  � �  �"! # � � � � � �

� �� �%$� � � &' ( ) &* � + , - � �$ ! # �  � ��

� . , / � � 0 � � �� 12 � 3 � - � 1� $

� � 4

:

�5 * ( � � � � ���� � �

� � � � � � � 6 � 4 6 # � �  �  

� 6 � � � � # � � 6 � � � � 6 �

(

� ,

1� 4  1�
)$ �7 � 8� 
 ) 9�: ; (� + , - � � $

< =

5:

>?@ A
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10. BDI (5/6)

� � � ��� � � � � � �

:

� 5 * ( 8 &�� � ; � � � 8 &�� � ; �

�� � � / � ; 6 � � � 6 4 � 1 � � � ;6 � $�7 � � � � 	
 (� + , - � �%$

� � � 47 �

:

� � �� � � � �	 � 
 � ���� � � �

� 5 * ( � � � �	 � 
 �5 * ( � � �

< =

5:
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10. BDI (6/6)

� 1 7 � .

(

�

):

8 &* � � ; � � �	 � 
 8 &* � � ; � �

�� ��� � �� � � � / � 6 � 3 �  7 � � �� � �

  7 6 � � � � 6 � � �� 12 � 3 1 � 1� $� �� 	
 (� + � � � - � � $

� 7 � .

(

�

):

� 5 * ( � � � � ��� �5 * ( � � �

� � ��� � �  � # � 47 �� 7 6 � � � �� � 

 7 4 6 � � $

< =

5:

>?@ A
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10++. BDI � � �

: IRMA(1/3)

�

IRMA(the Intelligent Resource-Bounded Machine
Architecture [Bratman88])

 �7

4

#7 1 �� 6 � #$

� �� �� � 	� 


�

:

� � �� � � � � . 1

�

:

� � �� � � � � � � � 6 � � 7 $ � ���� � � � � � � � � � � � � � � � � $ �� 7

� � � � � ,  1� � � � � �� � � 7

 , 12 � 3 1 � 1� $

� 4

:

� � �� � � � � � � � � � � �

< =

5:

>?@ A

(2/2) – p.18/26



10++. BDI � � �

: IRMA(2/3)

� - � � � �7

5

#7 � ��� � � 6 � #

� � � � �

:

� + � 6 �

�

–

� �

:

4 6 � � � � �7 �� � 6

� � 6 �

� �

:

6 � � 7 � � � � � 1

6 �

� �	 � � ��
 �

:

 7 4 � 1 6

�

� � 
 �

:
7 47 � 6 #

< =

5:

>?@ A
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10++. BDI � � �

: IRMA(3/3)

desire

alternatives

filter

intentions refinement

options

action

options

belief

< =

5:

>?@ A
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12. BDI � � �

: PRS(1/2)

�

PRS([Georgeff87])

� � � 7 � � �� � � � � �� � ���

6 �� � � � 1 6 � $

�

PRS

,  � � �7 � � � � � �  �  7 � � �� � � 7

	 6  � � � ��
 � � 	� 
 � -� �� �%$

(

4 6  � �� � � � � + �
)

� � � ��� � � � � �  � � � � � � 7 � � � � � �

- � �%$ # � � � � � � 6 � 1� � � ��� � � 

6 � � 1�

�

PRS

 � � � 4 � + �� � 1  6 � #
< =

5:

>?@ A
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12. BDI � � �

: PRS(2/2)

Interpreter

data input from sensors

action output

AGENT

DESIRES INTENTIONS

PLANSBELIEFS

ENVIRONMENT
< =

5:

>?@ A

(2/2) – p.22/26



12. HOMER:

� � � �

(1/2)

�

HOMER([Vere90])

 � 2

�7

”Seaworld”

� �2 � 


� � �� � � � � �

�

HOMER

 �

800

7 �7 � � � � 6�� �	 � � �

�

HOME


 �  7 � 6 � � � � � � �� � �

(� � Seaworld

, 6 � � � -�  � �� � � � �

 � 7

) � � �� � �� �� � � � � � ��

� � � �

�

HOMER


 � ��  � � ! " � # � �� � $� � � # %� &' � � () * ' �

+ ,

5:
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13. HOMER:

� � � �

(2/2)

plan

simulator
world

text
memory

planner

interpreter
plantext

interpreter

generatorprocess
reflective

human director

episodic
memory

dynamic

� �

5:

��� 	

(2/2) – p.24/26
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