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Capabilities of Cognitive Architectures

Recognition an rization . . .
gnition and Categorizatio * Reasoning and Belief Maintenance

* represent patterns and situations in memory

* deductive reasoning
* learn these patterns

* abductive reasoning

. . , * inductive reasoning

Decision Making and Choice (one step plans?) - - .
. * incremental or online learning

* allowable alternatives

* desirability of alternatives

. e * Execution and Action
* goals, objectives, and utilities

i i T ) * actuators in environment
* learning allowability/desirability/effectiveness +  primitive actions
i ) ) * composite actions
Perception and Situation Assessment

* Compose large-scale environment models from

percepts

e Interaction and Communication

* translating knowledge for other agents

* relies recognition and categorization of patterns in . . . .
question asking and answering

the environment

* relies on inferential mechanisms . . .
* Remembering, Reflection, and Learning

. L * cognitive structures formed during external or
Prediction and Monitoring coim’tive activities g
* model of the environment . . X
*  explanation/justification

* effects of actions ;
* metareasoning

Problem Solving and Planning .. . . . -
S = Learning is pervasive and in human instantiations, perhaps
* goals, objective, and utilities

* partially ordered actions :
‘ o * emotional awareness and response

* enabling conditions

* predicted effects

* learning to reduce effective breadth and depth of

search

1s too.
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emotional awareness and response



Types of Memory
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The SOAR Cognitive Architecture
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The SOAR Cognitive Architecture
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Can other memories,
besides Semantic, be
hierarchical?

Somehow these three
memory types are
translatable into a

single type



Can richer representation of concepts enable a simplification of a cognitive architecture?
What is a minimalist architecture that is oriented towards optimal computational rather
than natural cognition?

Game State Instance Description Concept Description
{ # instances = 10,
arse, P(Successful) = {"False": 7/10, "True": 3/10},
1: { type: "ufo”, P(C4.type) = {"ufo": 10/10},
angle: 0.0, P(C4.angle) ~ N(0.0, 0.1),
left: 0.1, P(C4.left) ~ N(0.1, 0.2),
right: 2.8, P(C4.right) ~ N(2.8, 0.2),
bottom: 4.1, P(C4.bottom) ~ N(4.1, 0.1),
top: 5.6 }, | P(C4.top) ~ N(5.6, 0.1),
Component2: { type: "rectangle”, P(C8.type) = {"rectangle": 10/10},
angle: 90.0, P(C8.angle) ~ N(90.0,0.1),
left: 0.9, P(C8.left) ~ N(0.9, 0.3),
right: 1.9, P(C8.right) ~ N(1.9, 0.3),
bottom: 1.1, I-;(CB.bottom) ~ N(1.1, 0.1),
top: 4.1}, (C8.top) ~ N(4.1, 0.1),
Component3: { type: "rectangle”, [P(C1 type) = {"rectangle": 10/10},
angle: 0.0, P(C1.angle) ~ N(0.0, 0.1),
left: 0.0, P(C1.left) ~ N(0.0, 0.2),
right: 3.0, P(C1.right) ~ N(3.0, 0.2),
bottom: 0.0, P(C1.bottom) ~ N(0.0, 0.1),
top: 1.0}, | P(C1.top) ~ N(1.0, 0.1),

Qn Component1 Component2): ‘Arue”, P((On C4 C8)) = {"True": 10/10},
omponent2 Component3)/“True}  P((On C8 C1)) = {"True": 10/10}}

An episode?
From Trestle paper



