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Kognitive Architekturen

» ko|gniltiv «Adj.» (bes. Psych., Pad.):. das Wahrnehmen, Denken, Erkennen
betreffend; erkenntnismalfiig: -e Fahigkeiten.

» Ar|chiltek]tur, die; -, -en [lat. architectural:
1. «o. PlL.» Baukunst [als wissenschatftliche Disziplin]: A. studieren; Zeugnisse der
maurischen A.; U geistige A. (bildungsspr.; Kunst des strengen geistigen
Aufbaus).
2. [mehr od. weniger] kunstgerechter Aufbau u. kiinstlerische Gestaltung von
Bauwerken: die kiihne, gotische A. eines Bauwerks; U die A. eines Musikstticks,
[Kunst]werkes.

» An architecture can be defined simply as the portion of a system that provides
and manages the primitive resources of an agent. For many cognitive
architectures, these resources define the substrate upon which a physical symbol
system is realized (http://ai.eecs.umich.edu/cogarch0).
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Theorien — Pylyshyn

» Architecture-relativity of algorithms and strong equivalence

» We can design an algorithm that corresponds to a specific cognitive process
only when we have first made relevant assumptions about the architecture.

» Architecture as a theory of cognitive capacity

» The architecture provides cognitive constants (namely, capacity), while the
algorithms provide parameters decreed by the information coming in.
» Architecture as marking the boundary of representation-governed
processes

» A general assumption in cognitive science is that there is a domain of mental
phenomena that can be explained in terms of representations and functions
that operate over those representations
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Theorien — Newell

» Intelligence
» IS the degree to which a system approximates a knowledge-level system
» Knowledge-Level System

» rationally brings to bear all its knowledge onto every problem it attempts to
solve

» Maximum Rationality Hypothesis

» If an agent has knowledge that one of its actions will lead to one of its goals,
then the agent will select that action
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Theorien — Anderson

» Optimal Rationality
» The cognitive system optimizes the adaptation of the behavior of the organism
» Rational Analysis

4
»
»

»

Precisely specify the goals of the agent.

Develop a formal model of the environment to which the agent is adapted.
Make the minimal assumptions about computational costs.

Derive the optimal behavior of the agent considering the three points above.

Examine the literature to see if the behaviors of the agent reproduce empirical
human data.

If predictions are off, iterate.
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Theorien — SiImon

» Bounded Rationality

» that property of an agent that behaves in a manner that is nearly optimal with
respect to its goals as its resources will allow.

» Differences from Anderson
» agents are not optimal

» the methods by which architectural tasks are performed significantly affect the
agents behaviors

» the representations of information and the strategies for solving problems must
all be discovered by the agent

» agents' behaviors across isomorphic task domains are not constant
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Architekturen — Subsumption

» Ansatz

» Verhaltensorientiert
» Parallel
» Hierarchisch

sensors—

—»| level 3
—» level 2
—>1 level 1
——»1 level 0

s5ensorg——=_p- —p actuators

perception
madelling
planning
task execution
motor control

work usefully

use maps

build maps
SEeNsSoOrs — & actuators
explore

wander

avoid obstacles

actuators
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Architekturen — ATLANTIS

» Bedeutung

» A Three-Layer Architecture for
Navigating Through Intricate Situations

» Steuerungsstufe
» Auslesen der Sensoren
» Reaktive Steuerung der Motoren

» Art der sensomotorischen Kopplung
(Aktion) wird von Sequenzierungsstufe
vorgegeben

» Sequenzierungsstufe
» Hohere Sicht der Roboteraktionen
» Starten und Stoppen von Aktionen
» Deliberative Stufe

» Reagiert auf Anforderungen der
Sequenzierungsstufe und fuhrt
Planungen aus

» Symbolisches Weltmodel
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Datahase World Model Maintainer
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Segquerncing Layer
Task
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Architekturen — Prodigy

» Bedeutung
» Talent, Wunderkind
» Ansatz
» Allgemeiner Problemldser
» lernfahig
» PDL
» Atomare Formeln
» Operatoren: Aktion — Effekt
» Inferenzregeln
» Kontrollregeln
» Selbstreflexion
» Umgebung
» Simuliert
» Statisch

(Control Knowledge]
f

l Froblem I

|

EVHJUEUOI“ User Interface
Compression
EBL - Problem Solver

- Deriv, | Multi-
Plan[ forary REeplay | Level

Derivation ¥ T
Extractor |
| PS Trace

'1%
Solution

Kognitive Robotik Il — Kognitive Architekturen

(Domain Enowledge ]<—

i

Abstraction
Builder

i

Abstraction
Hierarchy

Experimenter

f

External
Frocesses
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Architekturen — ICARUS

» Labyrinth
» Symbolische Wissensreprasentation
» Hierarchie von Konzepten
» Blackboard
» Deadalus
» Planer
» Means-Ends (Mittel-Zweck) Analyse
» Argus
» Selektive Wahrnehmung

» Beachten des aktuellen Plans im
Labyrinth

» Meander
» Ausflhrung der Aktionen

ARGUS

{ perception)

DAEDALUS
(planning)

{acton)
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\ Active Memory
o

@

LABRYNTH

(memory)

MEANDER <

11



@ Universitat Bremen

Architekturen — AIS

» Bedeutung

» Adaptive Intelligent System
» Ansatz
» Sense-think-act-Zyklus
» Realzeit-Fahigkeit durch Vergessen ;-)
Agenda

» Planung der Berechnungen in
Abhangigkeit von aufgetretenen
Ereignissen

Scheduler

» Auswahl der jeweils nachsten Aktion
aus der Agenda

Executor
» Ausfihrung der nachsten Aktion

v

v

v
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Architekturen — MAX

» Bedeutung
» Meta-Reasoning Architecture for , X*

Interpreter

» Interpreter / T \
- as . ‘/ I
» Allgemeiner Problemléser Batarir - AN
ecifiaction .
» Verhalten ’ Specifications _—
) ) Operators Operators Eehavior
» Hierarchisch O ontrol Bules Control Rules
. Sub-behaviors
» Sequenziell L; L;
. B&SE: Dumam Cther State .
4 M oni tO re Hpecifications Kuowledge BSThaf-]l:D;hauinr

» Uberwachung im Hintergrund Operators
. . Control Bules State
» Domanenwissen Behavior

» Spezielles Wissen
Actons ¢ T Perceptions ‘ T Reflection

» Erlerntes Wissen
Real Waorld
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Architekturen — SOAR

» Bedeutung Chunking

Dependenc
» State, Operator And Result Anaﬁmgm
. Addition of
» Grundmechanismen Chunks
» Problem Spaces )
» Langzeitgedachtnis Recognition Memory
» Kurzzeitgedachtnis it L,
» Praferenzgedachtnis _JPPR'(II:“;? n
. ] 1

» Entscheidungsprozess O Perception (Elsbocatiop)

- Working Memory
» Sensomotorische Subsysteme (Attributes/Values) -
» Zielorientiertes Verhalten *action

Addition of
» Lernen Preferen
Decide

Preferences
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Architekturen — Homer

» Ziel

» Planung, Lernen, Verstehen
naturlicher Sprache und Roboter-
navigation in einem System

» Modulare Architektur

» Gedachtnis
» Allgemein
» Episodisch
» Reflexiv
» Planung
» Planer
» Dynamischer Plan
» Planinterpreter
» Sprache
» Lexipedia
» Textinterpreter
» Textgenerator

WORLLD SENSING

RIMTTATED

FHYSICAL ACTIONS

THE AGENT

FLAN

INTERPRETER

!

GENERIC
MEMCEY

ILANNELY
REASONER

=]

LYNAMIC
PLAN

{

|

TEXT

=
TNTERPRETER

EPTSONTC
MEMORY

REFLECTIVE
PROCERSES

TERT

GENERATOR

TEAT INPUT
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HUMAN

TEXT QUTPTT
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Architekturen — ERE

» B tun behavioral
edeutung | _ jnf;ﬁiffifﬂ | DRR's
» Entropy Reduction Engine
» Reductor Reductor

. causal
» Problemltser theory
- é\ graph ol plan_

4 Problemreduktionsregeln decomposilion
» Graphreprasentation

Projcctor | grapholplan

4 PrOjeCtOI’ . /< aclion
SCR's
» Planer S
» Scheduler \
» Reactor Reactor
» Ausfiihrung von Steuerregeln search

gonlrol

perceplion
rellexes

USER
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Multiagenten — Mehrere Roboter
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Navigator
Pilot
cuipa o
Feaura Hamiicaion
ol ife neighbore
Obstacle Position
Detection Estimation
Feature
Identification
Impui Fom
Podtion Eeimaion
ol ife neighiore
Distance /‘
Sensor 7
Laser- Ultra- Vehicle
scanner Schall Gontrol
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Multiagenten — Mehrere Komponenten

Decisions
7 \ Decision
- Unit
_ﬂ_r__,_,-'—”;fﬂ_' ________________
-t
Model | plan Plan
|
HD{‘ \
X i
- || State _@ Action
_,—'—"'_'_'_'_‘_H_Fr
S ) i
B Sensors f Actuators

/

il

Decisions

™

Data
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