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(1/7)

�

Rodney Brooks

� ��

3

� �

[Brooks91a,Brooks91b]
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(emergent
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Function: Action Selection
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2. var
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4. begin
5.
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6. for each
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do

7. if � �� � �  � �  �� � ��� � �
such that

� �  � �  �"! � � � � � � then
8. return �
9. end-if
10. end-for
11. return �# � �
12. end function �� � � � �
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Steels
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[Steels90]
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if detect an obstacle then change direction (1)
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* �

if carrying samples and at the base then drop samples (2)
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if carrying samples and not at the base then travel up gradient
(3)
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if true then move randomly (5)
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2.1. � � �

(1/2)

� �� 
 � � � � � � � * � -�� � � �
Rosenschein

0

Kaelbling

� � �

[Rosenschein86]

� �� � � � , � � � �� �� �� � � , � � 	

	 
� � *� '� �� 6� 	 �

� � � � . � � , �� , � � . � * �

'� � � � . � � , � �� � � �

� ��� � �, � � , � � � � � " ) � � , � � .

� �� � � , � 2 * �
[An agent] � is said to carry the information that � in
world state �, written � ��� � � ��� � �

, if for all world states
in which � has the same value as it does in �, the
proposition � is true. [Kaelbling90]
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2.1. � � �

(2/2)

� '� � -�� � �� � � � ) 2 3 8 : � " �

� � � , � � . �

NP

� 0

� �� 5 1 � �� � � , � 	 
 �� �� � , � �

. 5� � 1 �

[A] specification of the semantics of the [agent’s] inputs
(‘whenever bit 1 is on, it is raining’); a set of static facts
(‘whenever it is raining, the ground is wet’); and a
specification of the state transitions of the world (‘if the
ground is wet, it stays wet until the sun comes out’).
The programmer then specifies the desired semantics
for the output (‘if this bit is on, the ground is wet’), and
the compiler � � � [synthesizes] a circuit whose output will
have the correct semantics. � � � All that declarative
‘knowledge’ has been reduced to a very simple circuit.
[Kaelbling91]
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2.2. � �

�

PENGI [Chapman86]
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Agent Network Architecture [Maes89]
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TouringMachines[Ferguson92]
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InterRRaP[Fischer95]
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action
output

perceptual
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(b) Vertical layering
(One pass control)
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output
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3.1. TouringMachines (1/4)

�

TouringMachine

��� �� � ��� [Ferguson92]
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3.1. TouringMachines (2/4)

Perception subsystem

Modelling layer

Planning Layer

Reactive layer

Control subsystem

Action subsystem

input

action
output
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3.1. TouringMachines (3/4)

� � �

–

� � � � � � �� ���
( )

rule-1: kerb-avoidance
if

is-in-front(Kerb, Observer) and
speed(Observer) > 0 and
separation(Kerb, Observer) <

KerbThreshHold
then

change-orientation(KerbAvoidanceAngle)
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3.1. TouringMachines (4/4)
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3
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� 	
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( )
censor-rule-1:

if
entity(obstacle-6) in perception-buffer

then
remove-sensory-record(layer-R,

entity(obstacle-6))

! �

6:

" #

/

$ % &')( *+-, ./ 0 12

– p.22/24



(1/2)

Brooks91a Brooks, R. A. (1991a) Intelligence without reason. In Proceedings of the 12th
International Joint Conference on Artificial Intelligence (IJCAI-91), Sydney,
Australia, pp. 569–595.

Brooks91b Brooks, R. A. (1991b) Intelligence without representation. Artificial
Intelligence, 47, 139–159.

Steels90 Steels, L. (1990) Cooperation between distributed agents through self
organization. In Decentralized AI – Proceedings of the 1st European Workshop on
Modelling Autonomous Agents in a Multi-Agent World (MAAMAW-89) (eds Y.
Demazeau and J.-P. Müller), pp. 175–196. Elsevier, Amsterdam.

Rosenschein86 Rosenschein, S. and Kaelbling, L. P. (1986) The synthesis of digital
machines with provable epistemic properties. In Proceedings of the 1986
Conference on Theoretical Aspects of Reasoning About Knowledge (ed. J. Y.
Halpern), pp. 83–98. Morgan Kaufmann, San Mateo, CA.

Kaelbling90 Kaelbling, L. P. and Rosenschein, S. J. (1990) Action and planning in

embedded agents. In Designing Autonomous Agents (ed. P. Maes), pp. 35–48.

MIT Press, Cambridge, MA.

! �

6:

" #

/

$ % &')( *+-, ./ 0 12

– p.23/24



(2/2)

Kaelbling91 Kaelbling, L. P. (1991) A situated automata approach to the design of
embedded agents. SIGART Bulletin, 2(4), 85–88.

Ferguson92 Ferguson, I. A. (1992b) Towards an architecture for adaptive, rational, mobile
agents. In Decentralized AI 3 – Proceedings of the 3rd European Workshop on
Modelling Autonomous Agents in a Multi-Agent World (MAAMAW-91) (eds E.
Werner and Y. Demazeau), pp. 249–262. Elsevier, Amsterdam.

Fischer95 Fischer, K., Müller, J. P. and Pischel, M. (1996) A pragmatic BDI architecture.
In Intelligent Agents, II (eds M. Wooldridge, J. P. Müller and M. Tambe), LNAI
Volume 1037, pp. 203–218. Springer, Berlin.

Chapman86 Chapman, D. and Agre, P. (1986) Abstract reasoning as emergent from
concrete activity. In Reasoning About Actions and Plans – Proceedings of the
1986 Workshop (eds M. P. Georgeff and A. L. Lansky), pp. 411–424. Morgan
Kaufmann, San Mateo, CA.

Maes89a Maes, P. (1989) The dynamics of action selection. In Proceedings of the 11th
International Joint Conference on Artificial Intelligence (IJCAI-89), Detroit, MI,
pp. 991–997.

! �

6:

" #

/

$ % &')( *+-, ./ 0 12

– p.24/24


	内容
	1. 即応アーキテクチャ 
	エージェントにおける問題(講義#2より)
	2. 包摂アーキテクチャ(1/7)
	2. 包摂アーキテクチャ(2/7)
	2. 包摂アーキテクチャ(3/7)
	2. 包摂アーキテクチャ(4/7)
	2. 包摂アーキテクチャ(5/7)
	2. 包摂アーキテクチャ(6/7)
	2. 包摂アーキテクチャ(7/7)
	2.1. 状況オートマトン(1/2)
	2.1. 状況オートマトン(2/2)
	2.2. その他の包摂アーキテクチャの例
	3. ハイブリッドアーキテクチャ (1/4)
	3. ハイブリッドアーキテクチャ (2/4)
	3. ハイブリッドアーキテクチャ (3/4)
	3. ハイブリッドアーキテクチャ (4/4)
	3.1. TouringMachines (1/4)
	3.1. TouringMachines (2/4)
	3.1. TouringMachines (3/4)
	3.1. TouringMachines (4/4)
	参考文献(1/2)
	参考文献(2/2)

