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Different Levels of Self-Models

-
Physical Volume Self-Model “This is the room I'm in, this is my leg.“
Identify the 3D volume of the robot representing SBR and model its capabilities

Capabilities Self-Model »1 am good at this.“

Performance statistics of task decompositions

Planning Self-Model »1 usually hit the goal in 30% of all
cases.”

Performance statistics of plans performed

Intention Self-Model ”1 currently try to do this.“

Introspection into the goals currently pursued

Goal Self-Model “1 would like to be to do this.“
Introspection into active “Persistent Goals”

Social Self-Model “Other group members respect me.“
Role of self in group activities.

Behavioral Self-Model “1 usually react like this.“

Episodic Memory recordings of past SBR actions

Emotional Self-Model “l1 am happy to hear the news.”
Introspection into current emotions and historic model of emotions

Historical Self-Model “l used to do a lot of this.”

Episodic Memory recorded SBR past actions.

Knowledge Self-Model “1 know that a penguin is not a bird.”
Export the Description Logic TBox into a 2d scene diagram.

Flow of Mental Events Self-Model “1 just had an idea how to solve plan X”
Short-term memory of “mental events”
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Representations vs. Reasoning Engine

A

StartA_, Improve Plan »| Goal |
7

N\

Y Identifiy Apply & | | Simulator
options modify test

/\ Wi /]

library

StaﬁA—V Eat Dinner
Y Obtain
Food H}’| (==t
N Get pizza
from Fridge o o
[ - [ D [ -

Plan

* has skin
" eats
" breathes

® can sing
® is yellow

Knowledge Representation

= lcanfly
" can swim

(cc) Frank Bergmann, Brian Fenton, http://tinycog.sourceforge.net/ 3



Unified Representation vs. Unified Formalism
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Components of Each Self-Model Layer

-

Representation

— Map the internal data-structure using some ,,language” to the
Scene level

— Representations allow the planner to perform ,actions” on the
representation and create variant

Introspection

— Mapping of internal representation to ,diagram® object-level
— Mapping ,diagrams” back to internal representation
Grounding

— Relationship between the model and the world

— ,Tracking” world states in the model

Planner Operations on the Representation

— Define primitive planner , actions” on the representation

— Learn task decompositions via supervised learning
Simulation/Execution

— Run the modified representation on the what-if simulation
subsystem

— Run the modified representation in the real-world
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Self-Models ,, Scorecard” as an AGlI Benchmark?
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Some Remarks

-

" Universal formalism vs. universal
representation of heterogenous
structures?

" Why include/exclude levels?

—If we can talk about it, maybe something is
actually be there? Intimate relationship
between ,,seeing” structures and talking
about them?

— Look at structure of representation

" Self-Models useful as an AGI benchmark?
— Create a number of ,tasks” per level



Levels of Self-Model
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Different Levels of Self-Models

-
Physical Volume Self-Model “This is the room I'm in, this is my leg.“
Identify the 3D volume of the robot representing SBR and model its capabilities

Capabilities Self-Model »1 am good at this.“

Performance statistics of task decompositions

Planning Self-Model »1 usually hit the goal in 30% of all
cases.”

Performance statistics of plans performed

Intention Self-Model ”1 currently try to do this.“

Introspection into the goals currently pursued

Goal Self-Model “1 would like to be to do this.“
Introspection into active “Persistent Goals”

Social Self-Model “Other group members respect me.“
Role of self in group activities.

Behavioral Self-Model “1 usually react like this.“

Episodic Memory recordings of past SBR actions

Emotional Self-Model “l1 am happy to hear the news.”
Introspection into current emotions and historic model of emotions
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Episodic Memory recorded SBR past actions.
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Physical Self-Model: Object in Surrounding Space
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Physical Self-Model: Body Limbs
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Capability Self-Model: Statistics on ,, Actions”
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Planning Self-Model: Tasks & Decompositions -> Scenes
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Goal Self-Model

v

" Goal Hierarchy:
Represents long-
term goals pursued
by the individual,
together with a
reward
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Humor Self-Model

.

" I'm German,
doesn’t exist!
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Social (Rank) Self-Model




Behavioural Self-Model
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Knowledge Self-Model

v
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Emotional Self-Model

" There is an ongoing
discussion about the
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Historic Self-Model
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Self-Model Applications
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Social Reasoning: Self-Model and Other-Model
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Self-Models and Language

-
Physical Volume Self-Model “This is the room I'm in, this is my leg.“
Identify the 3D volume of the robot representing SBR and model its capabilities

Capabilities Self-Model »1 am good at this.“

Performance statistics of task decompositions

Planning Self-Model »1 usually hit the goal in 30% of all
cases.”

Performance statistics of plans performed

Intention Self-Model ”1 currently try to do this.“

Introspection into the goals currently pursued

Goal Self-Model “1 would like to be to do this.“
Introspection into active “Persistent Goals”

Social Self-Model “Other group members respect me.“
Role of self in group activities.

Behavioral Self-Model “1 usually react like this.“

Episodic Memory recordings of past SBR actions

Emotional Self-Model “l1 am happy to hear the news.”
Introspection into current emotions and historic model of emotions

Historical Self-Model “l used to do a lot of this.”

Episodic Memory recorded SBR past actions.

Knowledge Self-Model “1 know that a penguin is not a bird.”
Export the Description Logic TBox into a 2d scene diagram.

Flow of Mental Events Self-Model “1 just had an idea how to solve plan X”
Short-term memory of “mental events”
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Flow of Mental Events Self-Model
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Backup Slides
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Animal

=

Self-Model: ,,Godelization”

Bird Fish

.

Canary Penguin

* has wings

* has skin
" eats

* breathes
" moves

* can fly
* has
feathers —
— @ ® has fins
" canh swim
* can sing * has qills
" is yellow I
* Ican fly
* can swim

v

Table1

Type: Table
Color: green
Position: ...
Size: 1 x1

Human1

Type: Human
Gender: male
Position: ...

(cc) Frank Bergmann, Brian Fenton, http://tinycog.sourceforge.net/ 26




	Self-Reference and Self-Models and for Cognitive Architectures Self-Model and Cognitive Architectures Frank Bergmann, fraber@fraber.de Brian Fenton, brian.fenton@gmail.com http://tinycog.sourceforge.net/
	Different Levels of Self-Models
	Representations vs. Reasoning Engine
	Unified Representation vs. Unified Formalism
	Components of Each Self-Model Layer
	Self-Models „Scorecard“ as an AGI Benchmark?
	Some Remarks
	Levels of Self-Model
	Slide 9
	Physical Self-Model: Object in Surrounding Space
	Physical Self-Model: Body Limbs
	Capability Self-Model: Statistics on „Actions“
	Planning Self-Model: Tasks & Decompositions -> Scenes
	Goal Self-Model
	Humor Self-Model
	Social (Rank) Self-Model
	Behavioural Self-Model
	Knowledge Self-Model
	Emotional Self-Model
	Historic Self-Model
	Self-Model Applications
	Social Reasoning: Self-Model and Other-Model
	Self-Models and Language
	Flow of Mental Events Self-Model
	Backup Slides
	Self-Model: „Gödelization“

