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Preamble

Humans are a species like no other. They
are self-symbiotic. By this I mean that the pri-
mary control upon their own evolution is the
technology that humans use to create the envi-
ronments which they inhabit. For the majori-
ty of human existence, these effects have been
distal and indirect since they have been
expressed almost exclusively as manipulations
to the external world. Technology has been
expressed primarily in materfal form, altho-
ugh properties such as knowledge and accu-
mulated information have become manifest
as more emergent, relational phenomena.
Slowly at first, but more quickly now, the
physical differentiation between user and
machine has begun to dissipate (Licklider
1960). While exogenous appendages still pre-
dominate, the insertion of physical prosthe-
tics into the body, largely for medical and
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occurrence. Cyborgs walk among us, albeit
imperfecily integrated versions of either the
idealized or nightmare visions of science-fic-
tion writers. It is now the case that the ‘evolu-
tion’ of the human race is almost totally con-
tingent upon this marriage with the machine,
while change enacted on human beings from
traditional sources of adaptation are negligi-
ble by comparison. In a piquant way, Darwin
won the scientific battle but Lamarck trium-
phed in terms of practical effect! Given the
reality of these circumstances, it is essential
that scientists who mediate between humans

. The main value of prediction is the amuse-
ment it will afford to those who Hve in the fu-
ture.”

and machines continue to ask themselves abo-
ut the possible futures of this self-symbiotic
partnership.

Symbiosis: from form to function

True symbiosis is not species convergen-
ce of the component partners. Therefore, we
should not ury to uniquely build machines that
perfectly replicate human skills, neither sho-
uld we train nor constrain pecple to respond
like machines. Rather, symbictic evolution is
largely contingent upon improvements in part-
ner communication. Thus, the primary proxi-
mal problem is the extraction and interpreta-
tion of brain-generated signals and the subse-
quent integration of these signals with machi-
ne function. Since the machine is by far the
more labile and malleable entity, and still re-
mains the one upon which purpose is impo-
sed rather than that from which it is derived, it

is the machine that is the Fartner which will

continue to experience the greatest change in
structural form. At present, we are seeking to
create interfaces which make direct contact with
brain tissue (see for example Hochberg et al.
2006) and conversely, experimenting with neu-
ronal-level tissue attached directly to individu-
al micro-chips (e.g., Voelker & Fromherz 2006),
These nascent efforts seek to perfect the full

" symbiotic perception-action cycle in which the

emergent unit of analysis is the human-machi-
ne dyad and not either human or machine in-
dividually (Hancock 1997).

One great problem in this search is the
barrier of human empathy. The unity of con-
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sciousness and the certainty of the termina-
tion of that individual consciousness in the
future (i.e., the cerainty of individual death)
are the fundamental characteristics of indivi-
dual human beings. Fully-realized human-
machine symbiosis threatens the blessing of
both of these facets of our essential existen-
ce. Already our children multiplex happily and
modern exogenous communication devices
induce a much greater level of collective con-
sciousness than we have ever before expe-
rienced. What happens when such commu-
nication is in-dwelling and omni-present? Will
the borders of privacy and individuality be
technologically mediated? If so, who or what
is in control of these boundaries and when is
this control exercised (see Hancock & Szalma
2002y How will the individual and collective
‘will to power’ be expressed in these circum-
stances? As with all emergent properties, the
great likelihood is that there will be unantici-
pated effects which derive from the interac-
tions involved. It is not the linear extrapola-
tion of contemporary trends that represent
useful predictions of the future but the illu-
mination of the shadows of non-linear effects.

Suminary

The brain is the single most complex
organ of which we are presently aware. Ho-

gl

wever, the way which it assimilates informa-
tion and subsequently directs action seems
more limited than our desires express. To
effect greater ranges of action, the brain can
join with its peers in social interaction but
gesture and language are again apparently,
frustratingly slow compared to the speed of
thought. Fracturing some of these apparent
rate-limitations and intrinsic baiticrs bomve-
en human and human, and human and ma-
chine now seem synonymous with ‘progress’
{although the purporned ‘arrow of time’ ma-
kes this perspective almost inevitable). Ho-
wever, the dichotomy of the individual and
the collective is not solved by the fractioni-
zation of the boundaries of what we call the
human and what we call the machine. We
are truly a species like no other, It may well
be that the emergent entity of the integrated
human-machine system will become the unit
of evolution itself. This line of development
promises a radical departure from how we
have perceived ourselves up until now. It
begs the question not can we do this but
should we do this? Statistically and histori-
cally, the most probable outcome is that this
union will destroy itself and pass into extine-
tion before a new stable state of transient
equilibrium can be achieved. As a general
observation, it is doubtful that the Universe
will notice.
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