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The current dominant thinking about the natureivafid things and the cognition with which they are
equipped is that their functionalities must allreduced to « algorithms ». That is to say, setgpefating
rules, instructions, applying to the developmentofe or less complex physico-chemical interactgueh
as oxygen and hydrogen gases that combine to faterw

We would thus be highly sophisticated machinesgchkviaiould have spontaneously self-constructed by
having the physically paradoxical capacity, giviea éntropic degradation of the universe, to enthae
durability of their structure in all circumstanceshat characterizes them. Over time, these living
machines would have developed a more or less deetliotelligence througself-learninginformation
processing systems.

The consciousnesthat we all naturally possess and which has teerg®l virtue of opening us to
the colourful and sensitive perception of a unigavtherwise closed on itself in its minerality, Wbu
then be only be an epiphenomenon, an accessorythatrhas no place imanshumanisthought that
is only interested in the living in mechanical @ngutational terms. Essentially: repair, improve,
these so-called living structures as we build réxkend computers are built, with ever-increasing
technical performance.

The proponents dfanshumanisthinking speculate that these various technicaigsses will one day be
perfectly mastered, we should then be able to digselves from the physical and mental limitations
acquired during our evolution. And that is why hunfieeings could thus become much more intelligent
and even almost immortal.

The ultimate goal of this mutation to thkeanshumanis to eliminate all physical and mental pain
mechanisms, the downloading of the mind to a sopgpater could thus be the final solution to all our
torments. To do this, it would be enough to copyaokey' of great capacity the different stateshef
neurons of our brain and then transfer them tortmory of a super-computer.

While it is not questionable that the tremendowhiécal progress in biology and neuroscience
suggest that most diseases will disappear andthat almost all parts of the body can be repaoed
replaced, this purely computational approach te tffat would lead to an infinite increase in our
mental capacities is, however, not scientificakyséd.

It is the functional analysis of ‘robots’ that wddde fullyautonomousi.e. artificially alive because able
to ensure in all circumstances the durability efrtistructure, that will provide us with the fornedéments
that will justify this assertion.

A robot is a more or less complex physico-chemgatem combining mechanical, electronic and
computer elements. It is equipped with the follayvglements sensorsthat connect the robot to the
external environmengctuatorsthat ensure its mobility and finallycantroller, a calculation structure that
establishes appropriate informational links betwtbese sensors and actuators.

Autonomous robotics

The autonomyof robots is currently a major issue in terms waation. The point is no less than to
create physicochemical structures which, in thg kemm, would be alive artificially and as such @ndd
with capabilities similar to those of living beg terms of the decisions they must take to enthair
durability in all circumstances. which charactesiteem.

This autonomyis a recurrent demand for space exploration, gt the transmission time of a
radio communication between the Earth and a velti@emoves for example on the ground of Mars,
can be as long as 20 minutes. Which thus protaioysinstantaneous control with the vehicle \whic
must then get by on his own. It would thereforedesirable for this exploration robot to be totally
autonomouss a human being could be in such circumstances.

Depending on the nature of the different objecis éimautonomousobot would perceive with its sensors,
the actions it would perform should therefore behsihat they should ensure the durability of itacstire,
avoiding in particular to damage the delicate aggl @xpensive measuring devices with which it igmgued.



If the robot is, for example, sensitive to any tengpure increase of its structure, it would be asagy
that regardless of the temperatures T measuretieboyhermometric sensor with which it is equipped,
which temperatures would correspond to the hotatbjencountered during its movements, its ‘control’
module or robot brain would be abled@atetwo distinctcategories of actions

‘Escape’ or ‘continue to move in the same directism that the temperature of its structure for
example always less than about 30°C. This would twerespond to the creation of the following
two coherent categories of action§flee’ if T>30°} but {{move forward’ if T<30°}.

It should be noted that this functional analysis.@bbot that would bautonomouspplies equally to
any physico-chemical structure such as that ofchnieian observing the movements of the mercury
column of a thermometer with which it is equippedwd decide to move carefully away from all the
very hot objects he might encounter.

Theindistinguishability of the world objects

This essential ability of thautonomougobot would therefore have to ‘escape’ a hot dbjethe
temperature of its structure were to exceed 30°Q@ldvahen logically imply that the different
temperatures measured by the robot thermal semsimgdts various displacements would obviously
bedistinguishabldrom each other by its controller.

Otherwise, the various robot movings initiated bg tontroller could only be performed random
which would certainly be contrary to the expectéditg to avoid any destructive approach with hot
objects in its environment.

That the different temperatures displayed by themeter sensor of the robot are physically
distinguishableby its controller so that the robot can systerallyicurn away from all the very hot objects
in its environment seems to go naturally.

We naturally perform a similar operation when ia thorning we look at the temperature displayed by
the thermometer hanging outside our house in dalé&now whether or not we should keep a warm
clothing to get out of the house.

But this task which is very natural for us, is @ttf paradoxicallynfeasiblefor any inanimate physical
structure such as the robot.

We can indeed demonstrate mathematically fromdhadl theory of « pattern recognitiohy, which
concerns the identification of object shapes basedheir characteristic properties, that the dffier
temperatures measured by the thermometric sengbeabbot are in this casedistinguishableby its
controller which commands the locomotion system.at®h what, for short, we will call the
‘indistinguishability theorem’. Without being a dgous demonstration of this theorem, the following
scenario allows us to get very close to it :

Let's suppose that a gardener has two objects,ge ktone that is heavy and a piece of wood

that is light.

o At first, the gardener wants to drive a nail teateeds a board could hurt him. To do this, he
uses the stone that lieavyand not the piece of wood that is obviously light - it is his past
experience that dictates this behaviour. The siottaus aifferentobject from the piece of wood
in terms of theaction of driving a nail.
o In a second time, the same gardener decidesatelseveral spots in his garden to arrange
plants. He then uses either the stone or the méaeood to identify distinct locations in the
garden. The stone is now an objsichilar to the piece of wood since they can have botlsémee
marking function.

What must be remembered from this story is thapthesical actions that can be associated with the
two objects, utilitarially called ‘stone’ and ‘piecf wood’, essentially depend on the « gardener's
good will ». In the absence of the gardener whanisalreadyliving physico-chemical structure, the
two objects are fundamentaligdistinguishablewith regard to the differerdctionsthey can lead to.
This is what the ‘indistinguishability theorem’ ittigs.

This primordial state oiihdiscernibility of material entities has until now been completghored
by researchers for whom thelistinguishability of macroscopic or microscopic objects
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perceived/measured was self-evident and that itther®fore not necessary to question the validity o
such an assertion.

This ‘indistinguishability theorem’ therefore cattstally into question the representation we make o
the world and the way we act on it to ensure oualdility, in other words to balive.

To illustrate the considerable consequences imphethis ‘indistinguishability theorem’ with regatd
actionswe take in the world to ensure the durability of existence, let us take the example of a simple
thermostat whose sensor is a thermometer wherenéineury meniscus is, for simplicity, either in the
‘high’ position (we then say that it is ‘hot’ indlroom) or in the ‘low’ position (we then say tias ‘cold’
in the room). The position of the meniscus beingeoled by an electrical device, a relay for exanph
controls the start or stop of a heating device.

What the ‘indistinguishability theorem’ tells ustimis case is that in the absence of a technigihith
is a living physico-chemical structure, which woblalvepreparedthe thermostat by connecting together
the various components in an appropriate way, ltigh* and ‘low’ positions of the mercury meniscus
would be physicallyndistinguishableby its actuator, here an electrical relay. Thisildanean that the
closing and opening of the relay that controls rdeeating could only be done at random. And not as
desired by the person who buys the thermostatifopérsonal use : « it is ‘cold’, the heating syste
must be switched on », or « it is ‘hot’, the hegitiystem must be switched off ».

This example of the thermostat is like the maréigploration robot which, in the absence of a tezhni
could only direct itself or turn awagt randomfrom all the objects it would encounter. Reactitimest
would ineluctably lead him to its destruction.

Darwinian natural selection

It seems that there is nevertheless a pragmatidavanake this exploration robatitonomousit is to be
inspired by the mechanism implemented in « darwimatural selection » which, according to biolagist
would precisely explain the emergence of animdtiontions with which certain physico-chemical stawes
are equipped and then qualified as living and dufisnomous

This « darwinian natural selection » mechanism d/imdeed seem to have this fundamental virtueringe
of autonomyof not requiring the formation afategories of coherent actiotigat are unfeasible for a solitary
due to of the ‘indistinguishability theorem’.

This mechanism is called « evolutionary roboti@nd would involve not only one exploration robot
but several of them. To this end, a number of mlahiould first be sent to martian ground. Upon
returning from their first mission, those robotattivould not have been damaged could then ‘marry’
by combining their artificial ‘genes’. Hence the engence of a new reduced flotilla of ‘son’ robots
having inherited the experience fortuitously acegdiby their ‘parents’. In practice, these artificia
‘genes’ could be constituted by the ‘synaptic w&sglof the artificial neural networks that would
make up the controllers of the robot fleet.

After several generations of robots having explotkd martian ground, there should therefore
theoretically exist according to the theory of 4unal selection » one or more robots that wouldehav
learned without the help of a technician to avdichat objects on the martian ground that couldehav
destroyed them.

One or more exploration robots would thus have tpecgpontaneousutonomouswhich would certainly
go against our previous statement thattimenomyof a solitary exploration robot was physicallyeasible
because it could only react randomly to the peimef objects in its environment.

Evolutionary robotics experiments carried outemesal laboratories show that this « natural select
mechanism is quite operative. But the rationalyaiglof thefunctionalduplication mechanism that allows
the birth of ‘son’ robots that have inherited frdmeir ‘parents’ through the mixing of the ‘geneg’robots
that would have returned unscathed from their eafims, shows that this mechanism is in realitysally
unfeasible due to the ‘indistinguishability theotehike the unfeasible formation abherent categories of
actionsthat would found thautonomyof a solitary exploration robot.

If these laboratory experiments of « evolutionaspatics » are nevertheless quite convincing, it is
because technicians have necessarily intervenea wery oriented way in the implementation of
algorithms related to the ‘wedding’ process of iishitefined by their genes.



As a technician must necessarily be involved inpttaper installation of electrical connections haw the
temperature sensor and the relay of a thermostat.

In the absence of any technician, the mechanismdairwinian natural selection » applied to robotics
would therefore have no expected ability to rermlgonomousone or more robots of the martian ground
exploration flotilla.

The functional analysis of the « darwinian natsedéction » process, which we know to be constattly
work in nature by creating a multitude of new spgcshows that it actually only selecting among/ér®us
possibleformsof alreadyautonomousnaterial systems, those that are best adaptesvivesenvironmental
constraints. This process of selectiogns which uses onlymprint reproduction mechanisms and not
functionalones, is perfectly lawful in view of the ‘indiggnishability theoren'.

Consciousness

In short, the realization of aautonomousatrtificially living robot, which is the goal we had set
ourselves, is therefore physically impossible adew to the ‘indistinguishability theorem’. At best
we can only build arautomatonthat will only obey the limited orders that itseator will have
implanted in its memory.

That an autonomousrobot, artificially alive, is finally physically mpossible is undoubtedly
somewhat disappointing for the proponents o$teong artificial intelligence where the various
functionalities of the living, and in particulargbonsciousnessnust all be reduced to algorithms. But
what is ultimately quite paradoxical in the strosense of the term is that there are many physico-
chemical structures on Earth that are natuliwpnomousthey are the living beings !

Let us consider a technician/iging physico-chemical structure, who observes the mewésnof the
mercury column of a thermometer that he holdssrhainds decides to carefully move away from alf ver
hot objects that could burn him and thereby shdrigtife.

The success of this operation of systematic avaiglasf hot objects therefore implies that this
technician must be specifically equipped with aoperator » whose essential virtue is to be able to
differentiatebetween the different positions of the mercury isars of the thermometer which are
physically indistinguishable between them accordothe ‘indistinguishability theorem’.

Experimentally, in the ultimate analysis, we ndtattit is the ‘pleasure’ felt by the techniciartlie
success of the operation to avoid hot objectsabald destroy him, that would be at the origintdgt
singular ability that the living possess diferentiate objects of the world that are fundamentally
indistinguishablelt is also for the ‘pleasure’ of the techniciahavhas taken a lot of trouble to build
an exploration robot, that it is therefore impermatthat this robot subsequently turn away from any
type of hot object that would inevitably causedéstruction.

The ‘pleasure’ that the technician currently faelgreventing the robot he built with great diffigu
from colliding with hot objects that are on itsipabas its origin in his past experience of beihgaFor
instance, it was by visiting a foundry in which ttezhnician began to get very hot, which seriously
bothered him, that the particular technical solufiturn awayfrom the observed incandescent object}
createdby chanceby his brain-computer from sensor data, was speotasly activated

The fast moving away from the hot object had theelieial effect of rapidly reducing his thermal
discomfort by lowering his body temperature anddhg the concomitant appearance of a ‘pleasure’
who had in that very moment forevearkedthe action {o turn awayfrom the observed object} which
had then been memorized in his brain-computer.

Hence the current reaction of the technician wbo,his ‘pleasure’, tries to prevent the robot from
colliding with hot objects on its path, as in haspexperience.

Empirically, the consciousnesgndowed with the extraordinarily pregnasensitive qualitiesof
‘pleasure’ and ‘pain’ would be the intended opardiecause it has the unique power to differenfate
‘its pleasure to be alive’ the objects of the wanrddich, fundamentally, are physicallydistinguishable

This mode of action of consciousness, which wouddréduced to choosing particular technical
solutions among those created blindly by our besna computer, is in perfect agreement with the



paradoxical results of the experiments of the n@alogist Benjamin Libet : « consciousness vetoes
solutions previously developed some 500ms eari¢hé brain-computer>»

As a corollary, the operability of ‘mental objegtsvhich result from the multifaceted utilitarian
divisions of a universe that we perceive through gbnsors we are equipped with, would result from
the perennial choices made bgnsitive qualitiesAs such, the actions that flow from our thoughts
would all be fundamentally ‘irrational’. In the smnthat theactionsthat would be updated among all
those possible resulting from physical interactjassfor them required, would in no case resuinfro
logical operations based on the laws of physics. Despéddct that these living beings necessarily
possesgational knowledge about the world in order to be abledban it in an effective way to
ensure theurability of their structure.

Essential property, theonsciousnesthat the technician naturally possesses, and generally all
living beings, is that considering the ‘indistingl@bility theorem’,irreducible to any neuronal
physicochemical interaction of the brain. In otlhwards, it would be of aon-physicalnature as it is
non-measurable If consciousnessvere measurable, it could be defined by compleargntual
attributes such as hot/cold, white/black,... areldbmputation of predicates (or descriptors) appie
the new system {senser consciousness} would then show that adding tussciousness$o the
sensor system whose states were originatlistinguishablenvould only increase the number of states
perceived by the sensor system without reducingntiistinguishabilityof its states. Consciousness
would therefore be of mon-physicahature.

This hypothesis of the non-materiality of consci@ss is not physically irrelevant as one mighirst f
think, based on the assumption commonly adoptedhby scientific community that the ‘material
dimension’ is the only possible ‘dimension’ of tn@verse.

The ‘material dimension’ is not an ‘object’ thatnche observed through measurements. It is only a
concept and therefore results from a processaferent categorizationshich, as we have seen, implies
the existence otonsciousnessa « first operator », which is necessaiiieducible to any physical
interaction because of the ‘indistinguishabilitgediem’. As such, this hypothesis of then-materialityof
consciousness would therefore be legitimate.

Thus, thestates of consciousnegt open us to the colourful and sensitive péi@emf a universe
otherwise closed on itself, would themselves bednmentallyirreducible to the mental states of our brain
contrary to the theory of ‘mind-brain identityT{L

Thesestates of consciousnes®uld therefore not be the fruit in the physicautical sense of the
term of specific neural states, but only inducedthsse neural states. Consciousness is not like the
memory of a computer that results from the comimnadf a multitude of silicon-based electronic
components (semiconductors).

As such,consciousnessould not be reduced to an algorithm as statethéyeuroscientist Stanislas
Dehaene (Collége de France) in his book ‘Conscesssand the brain : deciphering How the brain codes
our thoughts’ where it is about a code that deserithe location of the different neurons that are
activated when the subject says tacbascious

In the experiment that has been carried out, it @rdg a question of seeking if there were some
correlations between the statements made by adudijeut for instance a ‘pain’ he was feeling, and
the neural activity of certain regions of his brawhich was being viewed using brain imaging
techniques or electrodes implanted in his cortex.tBese measurements did not provide in any way
access to theonsciousnes#self, to its operative capacity that founds tiving. Theses researches
does not invalidate in any way the thesis that wapsert regarding the irreducibility @bnsciousness
to any physical interaction.

Conclusion

Ignored by the current dominant thinking on livithgngs, just as theeanshumanisthinking which
is reasoning only in mechanical and computatios@hs, theconsciousnesthat opens us to the world
with its perfumes, its resplendent aurora, its glees but also its pains, is nevertheless prowirggt
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the key to the existence on Earth of living beiagsl their cognitions. These are tt@nsciousness
that living beings are endowed with that deterntioev we act on the world to ensure our durability,
that is, to be alive.

Far from being an epiphenomenaonsciousnessould therefore be an essential term, in othedaor
a « first operator » without which figing being would have appeared on Earth.

Even the brains of today's living beings, from thest elementary like that of bacteria composed of
some proteins associated in networks, to the noosplex as that of man, would only be physico-chamic
machines. Machines which, in the absenceoosciousnesaho carry out appropriate choices among the
possible technical solutions created by these mashivould onlyrandomlycombine information from
different sensors. A process that would be antinomiih the formation o€oherent categories of actions
that underlidiving organisms.

For a human being to be more clever, he would forefdally have to be able to create a large
number of newconceptswhich, by definition, areoherent categorizationsf the world objects that a
living being perceives with his sensors in ordead¢bin an appropriate way that ensures his dutgabil
For examplecategories of coherent actions conceptd'flee’ for all temperatures above 30° C} and
{'moving forward’ for all temperatures below 30° Ghat are assigned to the exploration robot and
which should allow it to avoid ‘cleverly’ all hotogects.

But to create nevecoherent categorieg would not be enough, for example, to simplyréaase the
capacity of one's memory as suggested bytrimeshumanisthesis. It would also be necessary to fully
control the operative properties of t@nsciousnes©therwise, the information processed by the besn
a computer, could only be loaded into the memomgramdomway, since this information would then be
strictly indistinguishablewith regard to the ‘indistinguishability theorerahd therefore without any further
possibility of ordered readings.

But we have shown that due to the fact that consniess has the physically paradoxical capacity to
make choices among objects of the world that aysigdly indistinguishablelogically implies that this
consciousness strictly irreducible to any physical processid&his is howconsciousnessan not result
however complex it may be.

One cannot thereby repair or create a consciosisrees one builds a computer or graft a piece of
reconstituted heart tissue onto a failing hearers# the progress of science is such that oneagagan
build adequate physico-chemical structures whagperimentally, are found to have the capacitytiuce
consciousnessthe fact remains that the fundamental irredutyibibf consciousnesso any physical
interaction one will probably never be able to oarthe paradoxical capacity of consciousnessléxiséor
its pleasure’ technical solutions that are funddatigrindistinguishable

The transhumanisthesis that states that the only increase in dhepating power of our brains should

allow unlimited increase in the intelligence of lambeings is therefore unfounded

The only thing that is physically possible is todifip or even suppress tlductionof certain ‘sensitive
gualities’ or constituents ofonsciousnesssuch as ‘pleasure’, ‘pain’, ‘colour’, ‘sound’,But without
mastering the decision-making capacity of ¢basciousnesthat founds the state of life and therefore the
existence of all the objects that are built bynliybeings.

As such, theranshumanistgdroposition to build an artificial brain able a€ating, as we naturally know
how to do, from only mechanical, computing, chemig#teractions between technical components,
would be totally unfounded. All creation implieg@nsciousness

As for the hypothetical transfer of oarind to a supercomputer by simply copying the different
states of activation or non-activation of brain moes assimilated to a computer machine as suggested
by thetranshumanisthesis, i. e. by ignoring the existencecohsciousnesss just as impossible. We
would only build a super-automaton like the ‘Autdord of neurobiologist Wilder Penfield, that is to
say a human being deprived obnsciousnesstherefore of anysensitivity because of a major
dysfunction or surgery, and thus totally lost tlhdity to create, to adapt to an environment difar
from the one he had known when he was in goodinhealt



