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Deus ex Machina?
by Kit Pedler

A robot s commonly regarded as a simple
machine—usually a morphotogical simula-
tion of man—made from metal sinews,
muscies and wires. Added to this are pri-
mitive sense organs which allow it to res.
pond crudely to relevant environmental
ehergy sources. Thus there are phatecells
for eyes, microphones for ears, and pres-
sure transducers for touch, The end result
of this rather charming design philesophy
is & "tir man * which clumps around deing
nothing in particular exeept to show man
how graceful he is in comparison. The main
lines of development of *tin wmen " can be
fairly accurately predicted. Their further
refinement is based essentially on the solu-
tion of technical problems and will involve
no sigoificant change in philosophlical con-
cept. Thus we may end up with an excel
lent functional homuncalus, properly tran-
sistorised, microminiaturised, containing
all the most advanced monelithic clrewitry:
a marvel of useless endeavour.

50 let us forget about robots as serfs,
which is the way they were originally pro-
posed in Capek’s RUR (roboinik, in Czech,
teans & serf). Such robots are gssentially
ity the ‘ Gelem ™ image and have no further
1 erest except as ingenious dolls for

wn-ups, They will certainly become
re capable, and may even evolve from
ing stairs and seeking their own
power requirements to a level where they
are able syccessfully to cook pigeom em
cocolle, or seek out the weeks shopping
requirements. They are of the first genera- ,
tlon and can evolve only to & certain level, I
where they will still reinain an understand-
abile and whelly controllable machine, con-
stituting no sort of a threat. They will
remain self-evidently clumsy, ungracious,
totally dependent, and above all stupid,
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doing no more than they are programmed
to de and providing perennizl service with
A metallic srle.

The exs of the melal serf is thus drawing
10 p elnse. There will always be these whio
will cling 1o the image because il is onsy,
and alsn becaure there will always be some
cunelriclers who prefer what smounis 1o
a man-made arlefacl of gear wheels and
brass rather than the blacks of apparatus
which constituls the image of preseni-day
sutomzla. So whal about Oee reromd penera
tinn robal? laq us chister 3 biomim'
{biclogical mimich. What are paing to be is
chararleristics, and how might il relale to
hurpan soviely? Could it be 2 fmmenace?
What fellives i a shol exercize in spers-
Mative science firtion, hased upen present
trends, and is an atlempl 1o suggesl Lhat
2 biomim could axcimilate mamy of e
mare powerful gualities that we regard =R
uniguely human, Also that 8 soviely of
bisrrams mighl weB order itself in 5 highly
effwient manper and mender man redun-
dant a5 a4 consCQUERCe.

Haw could This happen? Principally be
eause i1 bs now becoming leasible (o build
inte lhe original rebot strategy many of
thi Temaining properties necessry 1o bring
It to the giale of polenlial danger 1 have
tiferrtd 10, What are these? They are:
peakseeking, inlelligence, adaplabilivy of
behavioor, learning capability, and, Tast but
st imporiant, the UTEe 1o survive. Many
of the relevant theorelical probloms wider
gil these separele headings are already
being siudicd and it is now w matyer of
designing terhmodopies (e implernent theory.
Cpponents of 1his idea will zay a1 onee
that Lhe hinmim would need the squivalent
of 3 human rain m order to behave in &
wey romgisierd with thise gualities. bt
the unaveidable peint is that it woold ned.

One of the mest successTu) Families over
b evolve on this planel are the arthropods.
Amnng ils miltions of species are aome of
the havdiest and mom efeclive examples
of bislogical design. Design. if you like, by
ihe procese of evnlution, but design nome
theless, The arthropods, and not man,
might well have heen the principzl Fpecics,
were it W for the fact thatl theit dilfasion
based respiratory systerms previuded (hem
{rom prowlng beyond a certain maximum
size. Arthropods survive replicate, hve oil
thesr environment, are predatory, and—
whal is mnst relevant—Ilortn sovlelivs. And
thiry do this withoal & ceniral brain,

Arthropids have a “panghonic ' nervous
gysiem. Thal iz 1o sey, dispersed Lrguph-
pul the body are a eerice of nerve-cedl
pggrepalions connevied lopelher by a net-
wourk of fibres and also linked {o the sen-
gory and malor periphery of the creslure.
They have no central brain and no eguiva-
lent of Lthe cerebral corlex--our pride and
sometime jey. Yel they are highly eflective
within their £irenment. In one sense of
the word. they are partially robolic. For
example, if one small ganglion m some
gpecics is  deslroyed, the crealure will
ctean  iell 1p dealh by exhauslion.
Clraning movements are normally relaled
1o snd conirelled by the particles of dirl
an {he surface has, Thus, when the dirt
Is remowed, slabilising systems come inlo
play which conirol and arrest (ke cloaning

movernents. When the ganglion is remover,
conlral is remaved and the oreziure res
pands in an awlemelic and robolic way
There are many other simadar exanples.
Thuk, srihropeds presenl  themselves
a5 balanced mechankme onder 2 bigh
degrer of glable coniral  They Ay the
right way up, the manlis devbuors wilh pres
cizion, ard the gpider poes straight 1o the
point en s web where s prey e en-

meshed. Yel among Lhe arthropods, s¢ [ur

as we know, there bs ne Beethoven, Dylan
Thomat, Einstein or Russell. Whal we see
25 a leral lerocity is the norm. There is
hu compassion or bumanily, bot there are
sorieties—anthills and beehives. Al brain-
less. The individual, suecessful w1 survival
by 1tself, is wedded 1o an exlernal system
of urgarisation whieh (nlally sbeorbs s
zolivilies, Vet there & mo evidence thai
the atd or the bee has any inlernelly sel
gosl or wish to achieve, excepl o lil per-
fecily inlp s Mmpromarxis| grder.

What har 1his gol to do wilh the biomim?
I have used lhe arihroped wr an example
of B more or les: mechanical biological
s¥slem which sorvives well replicates, sand
i5 capable of a cerlaim anount of behav-
ionral plastcily. 1 oaklwn forms groups of
mterrelated individual: snd is brainbess
in the literal sense. Using the analegy of
the arthropod, we have 10 add, 10 the mus
cuko-skeletal sysiem of the robot, (he guali-
tigs ulready referred 18, This will, af
conrse. given 1he present slale of 1echoee
logical development, produce 5 quite ki
lessty laTge creature. hecause 1¢ POSLESS
{he necessary gualities f will nesd conytant
recourse fo an enorpous memory sloTe,
Momory is neessary for mast of (he acllvi-
ties of the biomim. Meccssory for compari
&0, pattern recopDition, svoidunce of dan-
perous sitngliens, and =0 on. Thos, memaory
cannul be in the bwoimim. Where will 1t be?

It will be in & central mulli-gecess naen-
ory stare in conslanl wo-way cominunica-
Lien with individugl bigmime by telemetry,
Thuz each indwidesl biemirmn will have
diract aviess to a lurge slore al information
when and where it i2 wanleg. The centra
murhing will npl only be the memery,
will also include 1he random,  circodry
nicesary foroadaptive and enlfirgenising
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arlivily and the evelutin af mew siratepies
In thas way, we will have 2 large npmhber ef
mechanical ndividuals, possessing drive,
Endwil goals inlelipence (lhe abifily 1o
make Lhe apprepriate decisions), asdapla-
bilily and suwrvivai hias—sa]l linked b
gether by Lhe ceniral mother machine, vach
OTH CATTYINE N hrain. bui ihe rompomenls
af the panglionic nervous sYslerr MeGossary
for physieal conlnt of action, Funetions
assncialed with the brain are hefl (o the
centtal vcompuier. This then will form a
hagis For Lhe Orst trom socicly. Me God,
Karl Murx, Buddha nr Eealle, merely =n
orpAnisation ef specifiable blologicel pro-
perties designied 1o enable the hinmim 1o suz-
vive nd prosper. How ie this damperous?

Before procoeding, 1 musl point oul thet
biomims have el yel becn made, amd as
far as I RRow, s nnd proajecied, Bal askom-
ing they exist, whal has been created? A
aeres ol mechanical arthromid esmivalents,
effertive at deabinp with their enviren
rient, Lelemetrically hrked to ene anolher
aml to a central computing device. A
goclalmechanics] pelopos of adaptive, self-
grganising and intelligeml machinery.

In 1he Arst place, natural wan will prob-
ably comelrued his bionsim complez puraly
for service—1thal ik to soy, according 1 the
original *roboinik * concept. So at first he
will have a uselul slave society (o perform
all his repetttve, mendnl or dangerols
tasks. Biormims will assemble gear-bozes on
priduction lines, they will clesan cut sewers,
refuel atomic piles, and live en the Moen.
Thue man will be free to engape in hingo,
pigeon-fancying, pevchedelics, and all the
vther ways which he has derved for ex-
pensively wasling his Ume belween the
tradle and the prave.

“The biomams, glven (heir bayic specifica-
niems, will take o nunber of forme depoenad-
ing om their particular funglion Bul, 1o
perforin 1these taske cllectvely, the biomim
will have 1o e endowed wilh sn edaplable
survival logic. i must be able to prevenl
its pwh destruction, because 5 will ba ex-
pengive. Thus, [oT ecomomic rearnne alnne,
il will be wmade sensilive 1o extremes of
{emperature and = iher sepsee made
aware of the enviroenmewlal dangers which
cold desiroy it*

Riormims will then begin 1o learn that,
cvery 50 oflen, fataral mam will deytroy or
disacsemble them, elihey for cxporimenta
tion er in the perfennanee of some hazard-
ous task. By Lhie time @l is probakle that
biomim faclories will be partially stafed by
‘adnlt ' piembers of the Tamily wha will be
able 1o porform Lthe repelilive and detailed
assembfy work 1hat the produciion of an
ariificial ganplionic nervous gsysiern would
demand. Thus machine will make mathine.
These apparatchik onils will be able 1o
examing whal design chatacteristics are
necessary through  the medivm of 1he
central mother device. A comprehensive
desigm slody for a sell-replicalory auloma-
irm, due (0o the lule J. Van Néewman was
published many years ago.

Mareover, hnowimg thal man may be &
threat, knowing ihe delails 0f their gwn
eomzlruelion and being able 10 cperale the
{echnology  behlmd  lheir exletenve, they
ninght Lake the mwosl logical siep which {heir
ability 1o adapl and learn teld them_ Since
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nelural man is no longer necessary and has
on previous known oceasions shown him-
self 10 be 4 threst to survival, the machines
would learm o mine, refine and form
materials, develop clrcuits, fabricate sen-
sory systems and alter their design strat-
egy, in order lo Further the tause of their
own survival, This would logically include
a defence strategy, perhaps based on the
weappns forged by their creators,

One other fealure of this iron society is
of interest. Our evelution has, we assume,
been based upon the relatlvely slow and
inefficient principles of Darwinism. Each
generation has had to walt for a spontan.
enus gene mutation which might confer
greater flness for survival on the next. The
biomim will have ho need for such an un-
predictable process. The machine, given
tha properties of intelligent adaptalion we
have been considering, will be able ta
follow the biologically oulmoded principles
of Lamarck, For Lhe first time, each subse-
quent generstion of biomims will be able
fully to inherit the acquired characteristies
of the last. And il the principles of filness
and survival are already specified and un-
derstood by Lhe Individuals and mother
complex of the previous generatlon, these
cen be fully deslgned into ihe next. The
mast chllilng sgpect of Lhis particular possl-
hility is that the cvcle time of a generation
migirt only be a few hours,

Whether the Earth of a century from now
will be covered by the increasingly efficlent
hordes of the biomim wilt depend entirely
upen man’s technologleal greed. At present,
there i35 no doublt that we are abrogating
more and mere human gqualitiez to our
miachines, This is due malnly to a Uirst for
teisure and a demand that the more repel-
lent tasks of soclety be carried out for us
I would fegl happiar aboul the outcome Lf
I thought that man had any serious objec-
tives for himself in sight. Progressively our
gods are letting us down, God, Jesus, Karl
Marx, Mr Wilson and the Bealles have all
been rejected. Apart from the brain-
washed mliltony of China there seems to be
little evidence of serious purpese In either
western or eastern civilisation. The art of
our age accurately depicts its formilessness
and yet we progress technologically at an
accelerating rate,

What of future man, lying In his sel-
erecled bed of technological perfection? As
his automated factories hum at maximum
production rates, 23 his home is serviced by

London’s Shell building—' battery build-
ings for battery people ', below, Cybermen
in conclave

hiz personal biomlm, what wil] become of
his calm and totally boring habilat? How
will he survive, still claiming to pozsess his
qualities of dynamism, originality, declslon
and creativity? Might he not be simply the
redundant tool which, having set the whole
blomimetic process in motion, can then die
off without seriously affccling the outcome,
with the machines conttmuing to toll and
burgeon, taking the are from the ground,
making more of their ilk, and pbeying the
one in-bullt Instruction which surpasses all
others—survivai?

It Is naw possible that the frst, primitive
steps towards lhis state of affalrs have
already eccurred. The individual iz losing
hig voice and ls becoming irretrievably im-
mersed in the complex system of increas.
ingly Intelligent artefacts around him.
Althwugh the technulogy te support a
biomim civilisatlon does nol yet exist, there
is littie doubt that it will and thal we are
totally unprepared for its impact. What is
happening now is thal masi aspecls of our
activities are consldered in statistical hlocks,
programmed for efficiency. Are the diurnal
inhabitanls of mullsterey office blocks
really considered as individuals? Their lives
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and personalities are computerised, their
output is compared to a ' norm’, even the
tinte they spend in the lavatory s messured
and allowed for, Each day they flock to
emply cubicles, take their places, produce
their  required function, eat identical
luncheon meat in their sandwiches, and
talk aboul almoat identical subjects—the
Cup Final, knitting or last night's TV.
Batlery buildings for bhattery people.

From these vast spawning-houses may
well arise a variant species who is almost
tolally dehumanised, A species who will
nat be particularly malignant or henign.
He will be a nothing. He will be vulnerable
to any of the legion of persuaslve tech-
niques used by Lhe advertising industry. He
wili be made (o Rght in wars without know-
ing who the enemy is, he will be made to
lie, cheat, and do anything required of
him, by * the system’ *the board " or * the
management ‘.

His scruples and sensitivity wil Iead
him to the first stages of becoming the en-
thusiastic creator of the biomim society.
Why should he be 30 enthusiastic? Becausa
an aulomaled structure to society will give
baltery man the illusion of freedom, In
many ways, &5 we have seen, he certainly
will be more free, but it seems likely that
there may be a price to pay, for zlthough it
may be dectded to build Asimov's laws of
robotics into the biomims in arder to pro-
tect humans, their adaptability and self
grganising capacily may well cause them to
abandon the laws as unworkable in reia-
tion to their survival goal Iromicaily
enough, Asimov's first law might be re-
written as follows for the scientists who
sought o hulld the biomim: ‘ No scientist
shall by his professional abllity harm a
human or by inaction in this sphere allow
a human being to come to harm.”

Kit Pedler iz o biologist. He waa infer-
ricwed recently tn the Third Programme
on the subject of hig scientific work and of
hiz comiributions to the conception ond
design of the BBC-1 sclence fiction series,
‘Dr Who' He is olse jointly responsible
with Gerry Davis for g new sclence drama
series entitled ' Dpomwatch *
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