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Artificial General
Intelligence
The original goal of the AI field, when it was founded
in the middle of the previous century, was the
construction of “thinking machines” – computer
systems with human-like general intelligence. Due to
the difficulty of this task, for the last few decades
the majority of AI researchers have focused on what
has been called “narrow AI” – the production of AI
systems displaying intelligence regarding specific,
highly constrained tasks.
In recent years, however, more and more
researchers have recognized the necessity – and
feasibility – of returning to the original goals of the
field by treating intelligence as a whole. Increasingly,
there is a call for a transition back to confronting the
more difficult issues of “human-level intelligence”
and more broadly artificial general intelligence. AGI
research differs from the ordinary AI research by
stressing on the versatility and wholeness of
intelligence, and by carrying out the engineering
practice according to an outline of a system
comparable to the human mind in a certain sense.

Mental models in AGI
Artificial General Intelligence is a constellation of many
different technologies working together to enable machines to
sense, comprehend, act, and learn. Artificial General
Intelligence should have the ability to understand or learn
tasks that a human being can.
To improve AGI is meaningful to design systems using the
concept of Mental Model. A mental model describes
a
mental image of the world that contains selected concepts and
relationships. Mental models can be as causal maps (Sterman
1994) or a core network of familiar facts/situations (Morecroft
1994) as held by a person. This last definition is derived from
theorists in psychology that define a mental model as having
the same structure as the situation that it represents, or
consisting of symbolic representations .
Finally, Mental models theory by Johnson-Laird ()is a theory of
mind devoted to offer a uniform image of mental processes
within the framework of classical cognitivism.

Summary Definition of
Mental Model
• Definition: Internal images of the way the environment works.
• Models limit and channel behavior.
• They can be simple generalizations or complex models
• They affect the interpretation of the data collected from the
receptive fields. An agent observes selectively and therefore
gives a different interpretation than other agents
• Behavior depends on mental models.

Johnson-Lair

Johnson-Lair
Mental models are simulations of reality used to produce
qualitative and quantitative inferences that allow an agent to
describe, predict and explain the behavior of a system; they are
internal representations of objects, actions, situations or
people, built on the basis of experience and observation of the
world.
Mental models are used as a tool to manage knowledge,
improve understanding of reality, and solve problems.
According to Johnson-Laird's theory of mental models (1983),
they therefore not only allow the understanding of the world
through an internal model, but use the representation of reality
as an inferential engine that functions recursively for the
purpose of understanding the system. They are the basic unit of
reasoning.

Behavior
Behavior is the way in which an AGI acts or conducts itself,
especially towards others. It is the way in which an artificial
entity behaves in response to a particular situation or
stimulus. It is the way in which a machine works or functions.
Behavior depends on or mental models (deep beliefs) . If
shared mental models are identified, the vision of the
environment is improved, clarifying the contradictions
inherent in the hypotheses and reflecting on new strategies
based on new hypotheses.
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Use of Mental Models

Scenario
The scenarios are the maps of the mental models, they
allow to examine the various possible alternatives,
hypothesizing the consequences.
Many mental models can exist at the same time. Some may
disagree; all must be considered with regard to situations
that may arise. The activation of mental models is
generated by situations.
If shared mental models are identified, the vision of the
environment is improved, clarifying the contradictions
inherent in the hypotheses and reflecting on new strategies
based on new hypotheses.

Script
The various types of mental models can be formalized through
scripts (Berne) that allow programming or messages, teachings,
commands that the agents transmit to each other. The scripts
allow us to pass on the schemes, the maps to face situations.
They allow us not to use reasoning to get an immediate answer.
Scripts allow us to use diagrams and maps to deal with
situations.

Can be described using
Cartesian Genetic Programs

Action
The notion of a theory of action can be seen as growing out of
earlier research by Chris Argyris into the relationships between
individuals and organizations (Argyris 1957, 1962, 1964).
we require a model of the processes involved. To this end Argyris
and Schön (1974) initially looked to three elements:
Governing variables: those dimensions that people are trying to
keep within acceptable limits. Any action is likely to impact upon a
number of such variables – thus any situation can trigger a tradeoff among governing variables.
Action strategies: the moves and plans used by people to keep
their governing values within the acceptable range.
Consequences: what happens as a result of an action. These can be
both intended – those actor believe will result – and unintended. In
addition those consequences can be for the self, and/or for others.
(Anderson 1997)

Actions are Behavior
An action denotes everything that can be observed, either
with bare eyes or measured by physiological sensors. Think
of an action as an initiation or transition from one state to
another.
Cognitions are Behavior
Cognitions describe thoughts and mental images you carry
with you, and they can be both verbal and nonverbal.
Cognitions comprise skills and knowledge – knowing how to
use tools in a meaningful manner.
Everything is Connected
Actions, cognitions and emotions do not run independently
of each other – their proper interaction enables to
perceive the world around you, listen to your inner wishes
and respond appropriately in surroundings.
action = emotion + cognition

Reasoning with mental
models
A conclusion is valid if it holds in all the possibilities. Procedures
for reasoning with mental models rely on counter-examples to
refute invalid inferences; they establish validity by ensuring that
a conclusion holds over all the models of the premises.
Reasoners focus on a subset of the possible models of multiplemodel problems, often just a single model. The ease with which
reasoners can make deductions is affected by many factors,
including age and working memory (Barrouillet, et al., 2000).
They reject a conclusion if they find a counterexample, i.e., a
possibility in which the premises hold, but the conclusion does
not (Schroyens, et al. 2003; Verschueren, et al., 2005

Mental Models (MM) and
AGI-Multi Agent Systems
(MAS)
Mental Model can be used to automate the Cognitive Layer
of an Agent Part Of a Multi Agent System. A MAS can be
managet using AGI tecqniques based on MM.
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