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 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 „I am good at this.“
Performance statistics of task decompositions

 Planning Self-Model „I usually hit the goal in 30% of all 
cases.“
Performance statistics of plans performed

 Intention Self-Model ”I currently try to do this.“
Introspection into the goals currently pursued

 Goal Self-Model “I 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 “I usually react like this.“
Episodic Memory recordings of past SBR actions

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

 Historical Self-Model “I used to do a lot of this.”
Episodic Memory recorded SBR past actions.

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

 Flow of Mental Events Self-Model “I just had an idea how to solve plan X”
Short-term memory of “mental events”

Different Levels of Self-Models
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Representations vs. Reasoning Engine
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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 AGI Benchmark?

Self-Model Score
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 1 – Basic 

representation
 2 ...
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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
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Levels of Self-Model
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 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 „I am good at this.“
Performance statistics of task decompositions

 Planning Self-Model „I usually hit the goal in 30% of all 
cases.“
Performance statistics of plans performed

 Intention Self-Model ”I currently try to do this.“
Introspection into the goals currently pursued

 Goal Self-Model “I 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 “I usually react like this.“
Episodic Memory recordings of past SBR actions

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

 Historical Self-Model “I used to do a lot of this.”
Episodic Memory recorded SBR past actions.

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

 Flow of Mental Events Self-Model “I just had an idea how to solve plan X”
Short-term memory of “mental events”

Different Levels of Self-Models
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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“

„Hunting“

Start GoalGet
close

Scout for
deer

Throw
spear

Collect
spear

p=0.3

p=0.7
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Planning Self-Model: Tasks & Decompositions -> Scenes
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Goal Self-Model

 Goal Hierarchy:
Represents long-
term goals pursued 
by the individual, 
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reward
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Humor Self-Model

 I‘m German, 
doesn‘t exist!
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Social (Rank) Self-Model

 Who louses whom...
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Behavioural Self-Model

 Behavior abstraction 
created by observing 
self-reactions reactions 
to various types of 
stimulus
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Knowledge Self-Model

 Classification 
hierarchies

 Knowledge 
network

 ...
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Emotional Self-Model

 There is an ongoing 
discussion about the 
usefullness of 
emotions in AGIs
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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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 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 „I am good at this.“
Performance statistics of task decompositions

 Planning Self-Model „I usually hit the goal in 30% of all 
cases.“
Performance statistics of plans performed

 Intention Self-Model ”I currently try to do this.“
Introspection into the goals currently pursued

 Goal Self-Model “I 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 “I usually react like this.“
Episodic Memory recordings of past SBR actions

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

 Historical Self-Model “I used to do a lot of this.”
Episodic Memory recorded SBR past actions.

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

 Flow of Mental Events Self-Model “I just had an idea how to solve plan X”
Short-term memory of “mental events”

Self-Models and Language
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Flow of Mental Events Self-Model

Types of „Mental Events“
 Goal reward 

achievement
 Plan generation
 Plan action 
 Object/signal recognition 

(video, audio, voice, 
tactile, ...)

 Feelings/emotions(?)
 Events from background 

routines

 Self-Model 
implementatio
nby exposing 
the recent 
history of 
mental events 
as a scene
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Backup Slides
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Self-Model: „Gödelization“
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