Proposal for an Approach to Artificial Consciousness Based on
Self-Consciousness.

Christophe M enant

No Affiliation
75 R. G. Mandel - 33000 Bordeaux — France -
christophe.menant@hotmail.fr

Abstract

Current research on artificial consciousness isiged on
phenomenal consciousness and on functional corswas.
We propose to shift the focus to self-consciousiressder

to open new areas of investigation. We use an imegist
scenario where self-consciousness is considertiteassult
of an evolution of representations. Application thfe
scenario to the possible build up of a consciolmtralso
introduces questions relative to emotions in robAteas of
investigation are proposed as a continuation of thi
approach.

Artificial Consciousness and Consciousness

Current research on artificial consciousness reles
phenomenal consciousness as a reference modelfmarh
consciousness, or introduces functional consciassite
cover the functional aspects of human consciousness
We would like to propose here an alternate apprdbaah
takes self-consciousness as a reference model.
approach can open new areas of investigation fdicad
consciousness and bring new items for researchuarah
consciousness.

Self-consciousness can be defined as “the possesktbe
concept of the self and the ability to use thisosm in
thinking about oneself” (Block, 2002). It is difeart from

Suchike our

can be considered as the result of an evolution of
representations that brought animal life from a setf-
conscious auto-representation to the level of ascions
self-representation.

A scenario has already been proposed to cover anch
evolution of human self-consciousness (Menant, 2006
We would like here to see how that scenario basethe
evolution of representations can be applied toficgi
consciousness. The core of our approach is theigeolof
representations in organisms, up to the level @frescious
self-representation that introduces self-consciesisn
The human scenario can be summarized in four steps:
A) Early primates had representations of their speeifics

as organisms existing in the environment, and hsal @an
"auto-representation” (representation of himself f@
subject, but devoid of any notion of self-conscimess).

B) Pre-human primates were capable of a level t&rin
subjectivity (Gardenfors, 2006) that gave them the
possibility of some identification with their copexifics,
today great apes. We consider that this
performance allowed the auto-representation obgestito
merge with the representations he had of his cegifigs.

C) Such merger of representations brought the auto-
representation to access the meanings associateéldeto
representations of the con-specifics, namely thanings
corresponding to organisms perceived as existinghén

phenomenal consciousness which can be understood agnvironment with an identity, and recognized ashsog

“experience; the phenomenally conscious aspectsifiz

is what it is like to be in that state” (Block, Z00
We feel that taking self-consciousness as a rederdor
analyzing the possibilities of an artificial cormesness can
open new perspectives for robots perception, réag@nd
action. Such approach can also make available anaeue

for positioning artificial consciousness versus hAom
consciousness, understanding that the relationseleet
phenomenal consciousness and self consciousndks sti
remain to be clarified.

Self-Consciousness and the Evolution of
Representations

Most people agree that human consciousness isdugiro
of evolution. We believe that human self-consci@ssn

the subject and by his con-specifics. We considatrthese
new meanings allowed an evolution of the auto-
representation of the subject into a beginningarfscious
self-representation.

D) The performances associated to these first elesnaf
conscious  self-representation  brought up some
evolutionary advantages that allowed its evolutiato
self-consciousness. These evolutionary advantages a
closely related to the rooting of self-consciousnés
emotions, as there is some rational to consideregnas

an evolutionary engine in the scenario. Anxiety dsn
generated or amplified by the identification with
endangered or suffering con-specifics (this hapgeae
pre-human primate time frame where the survivathef
fittest was the law). Too much anxiety is diffictdt live
with and has to be limited. We propose that anxiety
limitation for pre-human primates lead to the depehent



of empathy, imitation, language and inter-subjettiv
which in turn created a positive feedback loop be t
identification with con-specifics. This anxietymiitation
process positions anxiety as an evolutionary engme
human evolution. It can also provide a researosaithifor a
phylogenesis of human emotions.

Tentative Application to Artificial
Consciousness

We propose an application of the scenario to eidifi
consciousness with a robot going thru the four step
Step A) needs the build up of a robot that caraeson
self-conscious auto-representation and has repetsBrs
of his con-specifics. This looks possible in prpiej as a
continuation of what has been initiated in terms of
representation and meaningful information (Mena@g5).
Step B) is about the robot merging his auto-repies®n
with the representations he has of his con-specifis a
parallel with human evolution, this performance Idou
come up thru some kind of inter-agentivity betweelnots
where a robot becomes capable of understanding or
guessing what a con-specific robot is to implem@ihiis
needs some clarification of the relations betwethedry-
theory" and "simulation-theory" used in theory ofnth
(Gordon, R. 2004). This step also needs an unchelisig.
of the data processing content associated to aenery
representations. Some conceptual effort may bessace
for the implementation of this step in a robot.
Step C) is a key step where the auto-representajids
access to the meanings associated to the reprégesataf
the con-specifics. More precisely, the auto-reprig®n
of the robot gets access to the meaning of “emtkigting

in the environment”. At this level, we would have tfirst
elements of a conscious self-representation appeani a
robot by his auto-representation becoming an exjsti
element in his own environment. This looks like the
toughest part to analyze and realize. We would thse
notions introduced about representations and mghutin
information in order to analyze the data processatgted
to the merger of representations that explicitigludes the
meanings.

Regarding step D), the evolution of the robot fram
limited conscious self-representation to self-camssness
may or may not use the same evolutionary engiresthie
ones we assume were active during human evolufiba.
anxiety limitation process is not mandatory for the
evolution of robots. We can program robots witheoth
evolutionary engines. It could be decided to fa®ri
empathy between robots (for their group survivas),well
as imitation, language and inter-agentivity, bwréhis no
obligation to relate them with anxiety limitatioisuch
choices will condition the content of the emotiomadrld

of the robots resulting from this evolutionary pges. The
emotional world of a self-conscious robot can beselto
our human one or be very different depending upon o
choices. But, whatever the choices, ethical corscevill
appear.

Such approach to artificial consciousness as baseself-
consciousness also naturally introduces the questio
related to machine autonomy and free will. Thedgesis
are beyond the scope of this paper.

Conclusion and Continuation

We have looked at the possible build up of a seffscious
robot using a human evolutionary scenario basedron
evolution of representations. Our starting pointaision
self-conscious auto-representation of a robot. Rogmup
life is a key point in the scenario as the autaesentation

is to merge with the representations of con-speifobots,
allowing the auto-representation to become “existimthe
environment”. The resulting conscious self-repréestion

of the robot introduces self-consciousness for G a
new entry point to artificial consciousness.

Continuation of the proposed approach will inclutie
following:

- Complement the definition of a representatiorbased
on meaningful information. Define the content aharger

of representations, including their associated mmggsn

- Analyze the definitions and the contents of passi
evolutionary engines as specific to self-conscioalsots.
Propose an evolutionary nature of the self.ciwhivould
include first and third person components, by uding
identification of the auto-representation of théjeat with
the representations he has about his con-specifics.
- Investigate the nature of emotions, free will and
autonomy for robots as part of the proposed e\atatiy
scenario. Consider the corresponding consequerscpart
of the moral dimensions of artificial consciousness
- Look at how this evolutionary scenario could higtgling
relations between phenomenal and self-consciousness
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