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Towards Architectures for IA 
• Reactive Architectures
• Deliberative Architectures
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Subsumption Architecture
best known reactive agents architecture developed by R. Brooks:

• Two key ideas:
– situatedness and embodiment of intelligence: real intelligence is situated in 

the world it is not disembodied such as expert system or theorem prover
– intelligence and emergence: intelligence arises from the agent x environment 

interaction, intelligence is not an isolated property

• Task accomplishing behavior: a function that maps the percept into 
action as there is no representation/reasoning the task accomplishing 
behaviors are implemented as rules:

situation → action

• the rules are fired simultaneously – the rules are structures into 
subsumption hierarchy: layers of different levels of abstraction of the 
behavior (where each layer inhibit the higher level layer)
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Subsumption Architecture
• behavior:

• inhibition relation: 
– for rules in Beh, there is a binary relation  – a strict total ordering on Beh 

(i.e. transitive, irreflexive and antisymetric)
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Subsumption Architecture
• Example of rock sample collecting robots (Steels), inspired by ants:

– noncooperative agents
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Subsumption Architecture
• if samples in clusters, collaborative property is desirable

– direct/indirect communication

• stigmergy: ant-inspired collaborative decision making
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Subsumption Architecture
• S-agents
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Subsumption Architecture
• S-agents: composition
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Subsumption Architecture
• S-agents: composition
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Subsumption Architecture
• S-agents: composition
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Subsumption Architecture
• S-agents: composition

11

Tuesday, October 9, 12



Subsumption Architecture
• S-agents: composition
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Deliberative architectures
1.Planning architectures
2.Deductive architectures
3.Models of practical reasoning
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Planning Agents
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Planning Agents
• Basic architecture:

1.Plan(s0, sg, O) → π 

2.Execute (π) → sg
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Planning Agents
• Basic architecture:

1.Plan(s0, sg, O) → π 

2.Execute (π) → sg

• Reactive planning architecture:
1.s0 → sn

2.Plan(sn, sg, O) → π 

3.Read(Execute(Head(π))) → sn

4.if sn ≠ sg GOTO 2. 
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Planning Agents
• Basic architecture:

1.Plan(s0, sg, O) → π 

2.Execute (π) → sg

• Reactive planning architecture:
1.s0=sn

2.Plan(sn, sg, O) → π 

3.Read(Execute(Head(π))) → sn

4.if sn ≠ sg GOTO 2. 

✴ For Plan see to A4M36PAH or related
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Deductive Agents

• Models of deductive reasoning:
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Deductive Agents

• Implementation of deductive agents:
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Deductive Agents
• Example
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Deductive Agents
• Example
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Problems with Deductive Agents
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Problems with Deductive Agents

✴ but we have modal logic
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