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Abstract

By pointing up similarities and differences between brains and com-

puters, we present cybernetic concepts which may prove relevant to the

mental health worker in his investigation of mental processes. We focus

especially on the mental development of the child, and use as tentative

illustrations the problem and symptomatology of infantile autism and the

so-called "childhood schizophrenias".
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I. FRAMES OF REFERENCE

The human being rarely functions with the logic of science, though

science tries to understand him through its logic, leaving a conceptual

gap too often filled by semantic refinements of theory. Essentially, the

normal brain will learn almost anything you teach it, but the normal

young child has tremendous difficulty in comprehending that he cannot be

in two places at once (physically); cannot be both big and little at the

same time, and cannot have and not have at the same moment. He gets

unhappy, furious, tearful and vaccilatory when confronted with this. We

do not speak solely of frustrated wishes, but of a genuine ideational neural

confusional experience far more implicative than has been recognised.

Watzlawick, Beavin and Jackson [44] in their study of the "Pragmatics

of Human Communication" have distinguished between digital communication

which is based on an arbitrary system of symbols (such as the conventions

of the English language, outside of which convention "there exists

[almost] no other correlation between any word and the thing it stands

for") and analogic communication in which there is something 'thing-like'

in what is used to express the thingt--they cite (p. 62) "posture, gesture,

facial expression, voice inflection, the sequence, rhythm and cadence of

the words themselves, and any other nonverbal manifestation of which the

organism is capable, as well as the communicational clues unfailingly

present in any context in which an interaction takes place."

We shall use a similar distinction in talking of information, digital

Their distinction was based on the distinction between digital compu-
ters, which store numbers as strings of symbols (as in binary or decimal
notation), and analog computers which store numbers continuously (e.g.
by setting a voltage to a value proportional to the number to be stored).
However, the importance of this history is small. Dy programming the
equations of an'electrical circuit into a digital computer, we can make
that digital computer simulate an analog computer. Thus when, in what
follows, we talk of the utility of simulating a model on a computer we
shall mean that the model is represented as a program for a digital com-
puter even if the model involves what we shall define below as analogic
information.



information being that conveyed in the crisp this-or-that terms of a

well-defined symbol system, while analogic information may be somewhat

inchoate, expressed by a continuum of interacting variables. What we

are trying to stress is the distinction between the logical mode of ex-

pression society teaches a child and the emotional-neural-chemical substrate

which is the child's initial endowment. Digital information comes to

claim more and more of our attention, but the analogic substrate is always

there. It is only by realising this that we may come to grips with the

problem raised in the first paragraph.

In Aristotelian models a thing or experience cannot be-and-not-be

at the same time. t People, however, function this way all the time.

They want and do not want, at the same time. The fact that the clinician

speaks of "mixed feelings" does not mean that the feelings are, in fact,

mixed (as salt and pepper), but may represent primarily the effort of

the clinician to comprehend the actual state of affairs (being and not

being simultaneously) through imposing his familiar digital conceptions

on the situation. To what extent has our learned approach for understanding

and classifying mental and emotional functioning led us to confuse our sys-

tems of analysis with the actual basic functioning processes of the thing

being dealt with?

Information theory, computer science and cybernetics may help us

evolve a more appropriate, objective, frame of reference for our consid-

eration of these matters, despite their drawbacks. Our fundamental em-

phasis will be on process, of which digital behavior is but a manifestation.

In this vein, the symptoms of a disease, such as disordered behavior, must

be regarded as the outward signs of mal-process, and the concern of the

mental health worker must be to correct the underlying process, not merely

to remove the symptoms. It is to the underlying processes that cybernetics

must address itself to be of use to the mental health worker. The analogy

to finding and correcting the errors in computer programs is clear, though

as yet the gap between the form of our computers and the understanding of

our brains is too great to make it fruitful.

Korzybski r211 has suggested a non-Aristotelian approach to logic.
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We shall name "metainformation" those data that tell how other data

are to be used, thus giving "meaning" to the data rather than just having

it stored as a string of symbols. The question which most interests us,

and to which we shall sketch in section 2 the beginnings of an answer (for

more details, see [2]), is "How does the analogic information possessed

by the neonate come to provide the metainformation required to handle

the digital information provided by the environment?" (This is not as

uniquely human a problem as we sometimes think--the baby octopus must

learn that the visual pattern of a crab shell is a symbol for a meal!)

Viewing the brain as an information processing device; and feelings

as information, albeit of an analog type, the human organism, like the

computer, can mis-operate on two major bases: (1) something may be wrong

with the "hardware", e.g. the wiring, circuitry, dampers or unmodifiable

aspects of the overall program or the internal environment (as in bio-

chemical defect), or (2) something may be incorrect about the "software"

or program, e.g. the information fed into the machine for processing, or

the way or sequence in which it is fed.

With our emphasis on process, we should like to take special pains

to protect the reader from the error, all too common in the psychological

literature, which thinks of each mental process as requiring a separate

region of the brain, and vice versa. In systems theory we often analyse

a system S and find it to be equivalent in behavior to an interconnec-

tion of systems Si and S2 each with well-defined functions--and feel

that we have learned much about S from such a decomposition--even though

there is no way of carving S up spatially in such a way as to yield 2

systems equivalent to S1 and S2 respectively [1]t. The point is worth

emphasising by a detailed, although simple, example--and we urge the non-

mathematical reader to persevere, despite the symbolism involved.

Consider the simple neural network of Figure 1(a) made up using the

simplest of all neuron models--the McCulloch-Pitts neuron. (The particu-

lar network is new here. The type of neuron was introduced in [29]--for

an exposition, see N.) The network behavior is determined by which of

the nerve fibers are firing at regular intervals, say a millisecond long.

This implies that systems and processes need be examined rather than their

end-products, behavior, in order to comprehend the bases of mental health
and illness.
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We label each "neuron" with a number e, its threshold, and decree that

a neuron shall fire at time t+1 (measured in our millisecond intervals)

only if more than e of its inputs fire at time t+1.

Neuron 1, like 2, is just a delay element, in that its output fires

at time t+1 if and only if its input fires at time t. Neuron 3 detects

whether any of its inputs are firing--by firing at time t+1 if and only

if at least one of its input fired at time t. Neuron 4 is the most

interesting: if the input from neuron.3 is firing, only one more input

is required to trigger it, and it will fire if neuron 1 or neuron 2 fires

(or both); however, if the input from neuron three is not firing, it needs

two more active inputs and so it will only fire if both neuron 1 and

neuron 2 fires. In the first case, we say it acts as an OR gate, in the

second case as an AND gate.

In a sense then we may consider our 4-neuron "brain center" as

having 2 "data" inputs xl and x2 and 3 "control "inputs x3, x4,

and x4. The box will act as an AND gate unless one of the control lines

is activated, in which case it will act as an OR gate.

Functionally, then, we might represent the box as in Figure 1(b),

but we know that in the actual structure of Figure 1(a) the AND and OR

circuits cannot be separated.

If one of the lines x3, x
4
or x

5
were to be severed, then the box

would exhibit an apparently erratic behavior, failing to act as an OR gate on

many occasions when it should. Or suppose a "disease" were to cause x3

to go into a mode of continual firing. Then neuron 4 would always func-

tion as an OR gate, and the function AND would never be activated.* This

example is meant to emphasize that we cannot deduce just because a func-

tion is missint, that an actual brain locus is unactivated. Failure to

activate a function does not imply failure to activate a neuron net, only

failure to activate the net in a certain way. Thus we may have a brain

We may emphasize the problem the psychologist, as opposed to the neurolo-
gist, faces (or does not have to face?I) by noting that exactly the same
malfunction would result from a "chemical change" which lowered the thresh-
old of neuron 4 from 1 to 0.
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in which all neurons are activated, all gross neural tracts are connected

appropriately, but errors of detailed connections or thresholds may lead

to malfunction.

The reader may also understand that we can describe neural networks

wherein not only does each neuron take part in several functions, but also

where functions are distributed over several anatomically distinct parts

of the network. (See (0, Chapter 3] for a discussion of why this might

be a good strategy for obtaining reliable behavior from a brain composed

of unreliable neurons.)

This brief introduction to a new vocabulary may help in our brief

discussion of ways which Cybernetics, Computers, Communications and

Systems Theories be of use to the mental health worker in the future:

(1) In helping us to re-examine our frames of reference for under-

standing mental processes.

(2) In helping us avoid the pitfalls of those theoretical languages

which tend to freeze process into labels since they fail to make internal

process visible.

(3) Through making process observable, they may clarify our thinking

about brain function as it actually operates (rather than through its

end-products like behavior), and may enable us to replicate certain hy-

pothesized internal conditions and vary them to learn about the effects

of such variations on end-products (and do this without injury to persons

or feelings).

(4) They may provide leads, and eliminate blind alleys, in our efforts

to comprehend theoretically, or modify clinically, certain internal pro-

cesses. It may be possible to examine and test our own psychological

theories and fantasies about how the brain works through using computers

as an arena in which informational input can be selectively controlled,

modified, and observed while it is in the process of being processed.
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This cannot be done normally in the human brain, yet would yield invaluable

information about the process of processing itself, in brains.

People and present-day machines are different in a variety of ways.

Age factors are crucial in a child's developmental sequence. It is not

true that unless you program a computer at a specific point in time, it

may fail of development and never be programmable. The machine does not

have an inherent developmental sequence of its own, which can develop

well or poorly, but will develop. This stresses that factors not found

in machines do exist in people. However, computer programming is suffi-

ciently flexible that we may simulate such developmental factors in the computer,

albeit at the information - processing level, not at the hardware level. Our

human concern that computers could never be used to deal with such seem-

ingly intangible and amorphous aspects of human functioning as feelings,

non-verbal communication, etc., may not be as real as is our fantasy of

it--provided the psychologist can provide analogues and measures, or

definitions and parameters, suitable for definition and redefinition in

oizjtebcomprorams. We think that analogic information processing

exists internally as well as interpersonally, and is a normal mode of

information processing in humans--one which may be amenable to computer

analysis as process. Indeed, we consider analogic forms of information

processing as necessary precursors in normal brain development.

It might also be wise to remind the reader that Freud in his "Pro-

ject for a Scientific Psychology" [10] anticipated that neural substrates

would be found to his theoretical formulations. The error has been ours

if we have assumed these many years that these substrates would have to

be tied to specific locations rather than involving the type of process

formulations and systems analysis we are here seeking to describe, and

which do involve neurochemical systems. When we think of ego psychology

terminology and psychoanalytic formulations we find that all too often

the efforts to deal with process rather than labels and end-products have

fallen short of the intent. All too often, the logic with which science

operates fails to fit the actual operating mechanisms of the human brain.

The analysis of process seems more relevant and applicable, and computers

are eminently suited to such efforts. The reader may explore at leisure



the potentials and pitfalls of such activity. Are "thresholds"--whether

of analogic intensity or frequency types -- analogous to "conscious" and

"preconscious"? Is super-ego definable as certain "tagged-data" which

yields certain effects in an overall program? These questions have been

touched on elsewhere [2]. What is significant here is that the processes

which occur in the interactions in the machine will actually define each

term as a process, not the actual wording. Computer process analysis

might define and redefine a given term as new programs (new ccntexts)

and new analogues are introduced into the process analysis; but in the

long run it would be the process which would define the term or concept.

Word-definitions or labels could be modified afterwards to fit the reali-

ties. What is needed is the development of more accurate and more subtle

computational systems for integrating inter-systems feedbacks to interplay

digital and analog-simulation programs in order to cope with psychological

concepts.

In all this we do not wish to imply that at this moment computers

exist which can perform all the operations we suggest in their full com-

plexity. Nor do we wish to rule out the possibility of biochemical fac-

tors affecting various systems under discussion (as indeed they do [15]).

Rather, we appeal for an openness of attitude to allow for modifications

of theory rather than searches for verification of entrenched dogmas.

We seek this because we may have been having many of our difficulties in

conceptualizing process, treating and especially in describing mental

illness because we are using something-other-than-the-best-possible frame

of logical reference. Perhaps our efforts have been hampered by the un-

realized conviction that only one kind of logic is available for con-

structing needed systems and models for understanding brain-function,

particularly in psychoses.

To illustrate one fashion in which computers and cybernetic theory

may be useful in mental health efforts, the discussion that follows

focuses on the symptomatology and possible cybernetic formulations of the

condition known as infantile autism, and seeks to separate it from the

so-called "childhood schizophrenias". We shall thus present implicitly

aspects of the cybernetic view of development which we have developed

explicitly in [2].
8
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"instate co t* the presence of a thing --a human atlY--tc fill a

given space, rather than on tho presence of at *pacific, real person.

Tice outer world oust switch the tooplates or tho alarm goo* off.

The precoclow talento And excellent ootor coordination uniforoly reported

to uttattc*--tatten together with digital litoragleolght make tho auslatic

appear "brilltant", and yet he would actually bo fuactioning at al soverely

rttardd tercet . It *0414 appear that rather than hrtIllacce the autistic
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view this more as a variability of output. %n input of the same stimulus

strength might well register every time, but, at one moment, yield no

apparent output, and at another time will produce a reaction all out of

proportion to the input strength. Perhaps some of the sudden "inexplicable"

rages are delayed fro* previous inputs--but this is unanswerable specula-

tion right now

Delayed and unconnected-to-immediate-stimulus responses appear

arbitrary and capricious and "Inexplicable". Since inputs do not find

immediate appropriate (or inappropriate) affectual or motor responses,

the impression of variability of input threshold may be reasonably created.

In programmtng for a computer, the difference betwettm variability of

input and variability of output would be a major ont--and is now raised

as the kind of gorstion a cybernetic theorist would ask. pith regard to

the seeming lack of reaponato to input it would appear that, in Prihram's

ter**, the inputs are being handled in a "preparatory" fashion by the

autistic hy trying to sad just the Ism! registration rather than by modify-

ing the internist brain process** or neural system to smite the inputs

at (This again is reminiscent of the reaction* of children and

infants where the internal oftective or physical state constitute* the

votireff of the uolveroe, and where analog variations are the only measure*

and *totem* of toteroai footttooing. The analytic concept of fixation

seem* retevant here.) The analogic functioning here SAPV*A doadnittit, but

to divorced fro* the digital.

sew* e o f *cif to booed e*apollally oo t of s may i to lit proceeeta.

Withia the ego porchotogy. framework. such of the bolero** *ode* be based

oo truer. Viewed cyberwelically. theoe *ay be tranidated into

problem* of toog-term memarT //hod of time. fu *may way, the eutiotic

appear* to have *ft **mac of *elf. Treqweolly be behave* as though hi*

woo WW1 part* are not attached to aoy evotrel *elf. There Os, however

The reader may experience thbo for hiomelf by. holding hi* arse up at
ey, level aloowt treight out forwerdo fro. the *boulders and the clime
bent so that the head* are now at the aide, of the eyes sod a little for-
ward fir to Inr) fro* the temple*. Tocusieg eyes lutElli forward and
~Flog hood. will produce the lapec*oloo that hand* are out attached to the
body.
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much controlled bizzare posturing, and strange repetitive motions are

indulged in endlessly; facial grimacing and ritual-like touching abound.*

But through all this the appendages appear to have a separate existence --

just pieces of data. The apparent lack of self-image accords well with

the lack of a central coordinating system for integrating proprioceptive

experiences and feedbacks into an ongoing internal model in long-term

memory. The feedbacks from proprioceptors do not get integrated into a

single entity. The excellent motor coordination reported exists without

unitary representation in the brain, as a series of automatic righting

reflexes, visual-motor coordination units from short term memory and

feedbacks from balance centers. This does not vitiate the presence of

both long and short term memory functions in autistics (in the computer

sense) but strongly suggests a communication problem or a difference in

system-functioning (a weakening, as it were) in the rtz they function in

processing in

in the development of the normal child, data fed into the system and

stored as long term memories is eventually integrated, and comes to con-

stitute an internal model of the self, the outside world, or anything

else that is so treated. Such an internal model, with a clear distinction

between self and external world, appears to be lacking or deficient in the

autistic. Long -term memory in the autistic seems to comprise disjointed

data, without correlation and without the making of adaptive generalisa-

tions.

"'Basic trust" comes into being via consistent tension relief. Eventually

this tension relivt--which is first analogic and internally based in

terms of feedback from viscera, etc.becomes connected and registered

Sometimes. in the framework of ego psychology, the bizzare motions are
referred to as "magic rituals". and, indeed, at times they seem to serve
some defensive 'vie. However, it communications and cybernetic theories
can reduce conceptions of "magic" to systems operations and neural func-
tioning. * certain clarity will indeed have been introduced into our
thinking about human behaviot% although at the present the concept of
magic is a useful and somehow very attractive one.
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digitally to its source (usually the mother) along with the analog com-

ponents of relief (for more details, see [2]). Then these cues (mother)

come to have "meaning", and serve as signals for impending tension relief

for the child. "Metainformation" comes to exist. We stress here the

word impending for it implies a sense of continuity in the child - -an

ongoing time sense with the previous and the present somehow connected

experientially. "Basic trust" (the confidence of tension relief?) starts

after Anna Freud's "need-object" phase--a phase the autistic does not

seem to enter at all. The autistic's "need for sameness" implies a

sense of environmental discontinuity based on template matching rather

than any time-sense of continuity. Any disruption of the template

threatens or disrupts neural homeostasis, thus bringing homeostatic

mechanisms into play, and also producing rage resale:ono or a more massive

denial of the external environment, if such is possible. Which of these

occurs would depend on the momentary condition of the internal state. In

either case, neither "basic trust" nor its precursive "need object" phase

can develop; and in the autistic, neither does. Prerequisite to both

is a sense of time-continuity. In terms of mother-child interactions we

also note that the lack of object relationship and of "empathy" in autis-

tics are common observations (7, 14, 28, 341 and one wonders about their

relationship to maternal feedback systems. t

The usual lack of speech in autistics may be one of the clues as to the

nature of defective systems in the autistic's brain. In the autistic,

speech is rare, and where it occurs it is usually either echolalic or

just sound-utterances. Some autistic children are said to have "had

speech" and then (usually around 18 to 24 months) to have "lost it".

Speech is seldom attached to needs, wishes or feelings, and usually is

limited to a specific object or two. Kanner and Eisenberg [18] found

that out of 19 autistic children without speech by the age of 5, only

ONE seemed to improve enough to "go to school", while out of 23 who were

said to have shown some speech by the age of S (whether later "lost" or

not) 13 were capable of such improvement. Is it possible that speech

stutjiLm (not area) activation, when it occurs, somehow impinges on or

activates or otherwise creates new available systems or areas or processes

tKilmer and McCulloch have described computers and programs wherein two com-
puters, each with only partial information, interact and modify refine
each other until final concensus as to behavior is reached. The analogy to
mother-child interactions is evident, and suggests that mother-child programs
may be created or simulated in machines.
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in the brain for development? The use of speech, of course, also implies

digital thinking, for labels are possible. The absence of speech to a

great degree impedes this.

Critical Periods: One wonders why the age of 5 or 5 1/2 should loom so

important, although it is clinically evident that it does. Rimland [38]

thinks that at age 5 1/2 learning moves from conditioning paradigms to

more cognitive understanding types of functions, and thinks that operant

conditioning succeeds because conditionability is *still intact from

earlier phases of brain development. Studies of reading readiness have

found that a jump in the curve of readiness occurs at age 5 1/2 in normals.

For Freud, the ages 4 to 5 1/2 were, of course, the Oedipal period, cul-

minating in a new system-functioning for the superego. In certain EEG

studies, Gray Walter [43] concluded that the changes at age 6 paralleled

the acquisition of the concrete operations of Piaget's scheme. In the

cybernetic terms we are using here, this would be a changeover from pri-

marily analogic information processing techniques and relationships to a

marked modification of process leading to greater use of digital modifica-

tion of inputs and metainformation--although the process changeover may

have been germinating for some time. It also appears that after the age

of 5 1/2 the special diet for PKU children may not be as effective--or

possibly not necessary--since changes lft ayelinization occur at 5 Olt

fi Note: While no one should attempt to diagnose infantile autism on the
basis of the foregoing description of clinical highlights, the clinical
picture also should not be confused with that of Phenylketonuria (PKU),
which is similar in some respects. PKU is, of course, a biochemically-
based disorder. Some differences clinically are: (1) the autistic
always walks, while the PKU child often does not; (2) the autistic's
motor coordination is excellent, that of the PKU is not; (3) SO% of high
grade PKU show abnormal EEGs, the autistic usually does not; (4) 60% of
the PKU children show hyperactive reflexes--not the case with autistics;
(5) 66% of PKU children show microcephaly. There are no reports of this
in autistics. The PKU child is described as "having a stiff gait, with
short steps, a stooping walk" or "stumbling gait", not the case in autism.
Some points they share in common are: a tendency towards incessant action,
either with part or all of the body (hyperkinesis); restless hyperactivity
(only at times in autistics), speech disturbances, and emotional outbursts.
In both types "none could be described as friendly, placid or happy. They
are restless." (20) But the PKU child is described as overtly "fearful"--.
something which does not show in the autistic. In both, the mood, if any
is ascertainable, is one of tension or withdrawal.
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TO% of the parents of autistic children surveyed by Rimland said their

children had "changed" at age 5 1/2, but they all remained autistic [38].

Kuttner [22] theorizes that the CNS becomes less plastic as it matures

and that language must activate before the CNS fully matures if the indi-

vidual is to make full use of it.

This age factor suggests that the concept of "crucial periods", as

applied to child development, may be significant. These have been touched

on by Weiland and Rudnik [40], Spitz [42] and Bettleheim [5] among others.

Scott [39] has suggested three crucial periods. We place any crucial

failure at 0 to 3 months in the autistic, but consider that "hardware"

defect is probably responsible for the lack of unfolding in that period.

In terms of the analogic functioning and digital functioning of the autis-

tic, this time estimate appears reasonable. Relating the crucial- period

phenomenon and imprinting to the study of infantile autism raises many

interesting questions. In animals the period for imprinting can be rela-

tively short--a day, an hour, a week or two. Whatever evidence we have

relating to imprinting phenomena in more complex animals suggests that any

period for imprinting for should we call it learning in humans) would probably

extend over a longer period of time than in lower phylogeny. There may be

an activation of a neural system by an imprint or a memory, or there may be

a failure to activate neural systems, or at least a failure to activate them

in a certain way. This leads us into the question of mis- programming, which

we shall take up in the next section. Rather than consider infantile aut-

ism as the 3a or 5a point on a continuum, we view that the total failure

of process-developmental sequences to occur as a form of process different

from an abnormal unfolding of development--in which process still occurs,

but along lines distorted more by "software" factors than by basic "hard-

ware" injury. Basic hardware "injury" precludes mal-development of normal

process, by aborting the process itself, while "software" injury distorts

or blocks process without totally aborting it, and is also more specific

about the processes involved than is the more generalized "hardware" defect

in the autistic,
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III. MIS-PROMAMMINO AND WENTAL DISORDERS

Are we merely translating one set of clinical ego psychological

abstractions into another set of computer cybernetic abstractions--and

perhaps injuring these complex abstractions in the process? In common

with ego psychology, answers and techniques are being sought here to in-

vestigate process as such. Our aims are to provide leads as to ways to

begin setting up computer programs to replicate autism and to study its

process functioning. Basically, in autism, inputs and responses seem

divorced or not connected through metainformational processes, or fail

because of lack of processes to integrate digital and analogic informa-

tion. In the so-called "childhood schizophrenias" the inputs and the

responses, however, do NOT seem to be divorced. The responses, though

inappropriate, DO occur. Cybernetically, so to speak, infantile autism

appears to suggest at least as a meritorious hypothesis a basically dif-

ferent process from the so-called "childhood schizophrenias", and in this

sense should not be considered an extreme example of the "schizophrenic"

process at all. We do not consider this word-play, for if cybernetics

can demonstrate that the realities of brain functioning underlying the

two systems are different in terms of processes and systems, we will have

at least the awareness of where to begin looking in each of these con-

ditions.

Computer simulation aids the investigation of process rather than

behavior by allowing internal observable programs, which are the deter-

minants of process for the computer. Just as the behavior of a person

constantly feeds back and modifies his next piece of behavior, so the

computer program may be modified by the execution of a routine or sub-

routine. In present-day computers hardware is not so modified, but it

will help our model-making if we think of all processes as involving

both "hardware" and "software". Viewing mental illness (and health) as

processes, certain psychoses need not involve structural changes, while

others may. In normal functioning, brain systems actively seek informa-

tion from the environment and are not ones of mere passive registration.
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At this stage, we shall find it useful to distinguish between in-

compatible and misprogrammed systems as follows:

A "misprogrammed" system may result when the external "significant

other" or environment has consistently or inconsistently fed information

into the brain which is either (a) not congruent with reality as perceived

by other senses, or (b) fed in information which is inconsistent with

itself (e.g. the words and feelings do not go together and may be "contra-

dictory"--yielding a new affect process not adequately described in digital

terms), or (c) may be incongruent with the ongoing internal state of the

child (e.g. mother fails to "pick up" or reflect accurately the needs and

separateness of the child). The "double bind" [3] is a form of "mispro-

gramming".

An "incompatible" system is based on a "hardware" defect where

internal states are (a) incompatible with each other (leading to mech-

anisms for reducing general input) such as underlies the "allergy" theory

of infantile autism or (b) lead to failure to develop processes for re-

finement of analog information by digital information inputs or (c) the

internal feedbacks are unacceptable or incompatible to ongoing internal

brain systems (for example, "tension relief" fails to be processed or

internal input fails to activate (or dampen) certain ongoing processes).

Basic to incompatible systems is the concept of an inbuilt process (defec-

tive or not) or structure such that inputs produce a consistent pattern

within an already-damaged system yielding consistently atypical behavior

(which itself need not be consistent), or a rigidity of internal systems

so great that it breaks down early and then fails to develop. The rigidity

of the inbuilt system (hardware) may then cause a breakdown in develop-

mental sequence so that the data and the metainformation fail to classify

the data, and the child stores data without any instructions as to how to

use them. At the same time that this is going on, both analogic (quantum

or feeling relationship) information processing and digital information

(content) fail to modify each other or to develop processes for such

modification. The child fails to learn how to learn. Thus the end-

product behavior remains inappropriate or nonexistent with regard to a

given input.
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There are other forms of childhood psychosis, and these appear more

related to mlsprogramming than to hardware defect: the brain has been

taught to malfunction, e.g. is misprogramed. This can result from the

acceptance into a normally functioning system of inappropriate inputs

which have modified an originally adaptive system so that it malfunctions.

Since the normal brain can learn almost anything you teach it, the system

can adopt (or create) programs of instructional data execution of which,

if they consistently yield disasters, eventually modified so that they

do not yield the disaster. If the input is inappropriate, but countering

the input yields, say, rejection, the program will eventually come to

accept the inappropriate input as though it were appropriate. One result

can be that feedback modification begins to destroy the basic structure

of the system itself. Lidz et all [241 and others have pointed to family

interaction patterns which fit this paradigm at the inter-personal level- -

the double bind situation (3) in which digital data and analog data (in

the sense of nonverbal communications, or instructions) are noncongruent--

which produces an absence of appropriate metainformation. The adaptive

system may maladapt to reality in the double bind situation to avoid

the conflict between input and feedback. Computers may prove useful

in varying programs to see whether this occurs, and under what kind of

reprogramming the adaptive aspects of the system which remain may best

be used for cor ctive purposes. At present, in these cases, psycho-

therapy or family therapy may be efficacious, and the concept of trans-

ference becomes a relevant one. However, in infantile autism many basic

processes seem not to develop at all, and the child is often, and clas-

sically, seen as having been "different from birth". It is not as

though he has been taught not to learn, for example, but as though

storage and memory systems and analog processes make only certain aspects

of input recoverable and almost none useable. This stands in contrast

to other psychoses of childhood (and to normal functioning) where re-

covery of data modified by metainformational processes, produce partial

reverberatory anxiety types of responses.

In the "childhood schizophrenics"--to use one term for a multitude

of different disorders--a range of affects or analogs are invariably
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cxpre slhett tnappropriately to the situation, at times, Efforts

seem to be *do to moottY internal neural processes to acute

inputsbut unlike the normal, these input* atv then processed inapprow

priately, and the resultant accommodations are maladaptive. This process

is what PrIbraft call* "participatory". In contrast to the "preparatory"

operations of the autistic,

"Participatory processes deal with Incongruity (of input)
by searching out and sampling the input and accommoulating
the internal system to The experience botoshos part
of the organism, aud the plans of action are appropriately
modified," [33)

Where inputs art inappropriate, the internal *voter& of the "child-

hood schizophrenic" (which has already moved to the point of being com-

petent to execute participatory processes, and is thus more than months

old developmentally) will also modify itself to accommodate or gain con-

gruence with the inappropriate inputs--yielding "mislearnings" or "child-

hood schizophrenia". The normal adult can tolerate a moderate amount of

inconsistency in his internal modelmental disorder results when the

inconsistencies yield gross instabilities. The younger the child, the

less-developed the model, and the more disruptive the misprogramming.

The basic processes involved in infantile autism (as derived from

the symptomatic behavior, and from theoretical considerations) and those

of "childhood schizophrenia" thus appear cybernetically different. In

this sense, they may be thought of as not parts of the same continuum.

We have suggested that there exists a separate clinical condition

which may be labelled "infantile autism", involving chronic malfunction

within the brain system (as against a progressive disease or transitory

disorder), in the analysis of which the study of neural malfunction

(whether structural, functional or the result of the disordered biochem-

ical genetic environment) is relevant; while an analysis of the so-called

"childhood schizophrenias" may well be done at the level of psychological

interactions.
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Thili reminds us that cybernotic sua4y41* of mental health and disorder

must take into account both internal ft-AI:unction and relational malfunc-

tion.

Cybernetics, Computers, Communication Theory and Slone* Analysia

help to clarify the functional nature of difference* between mental health

and various disorders, and aid in the elaboration of the neural mechanisms

involved. In this fashion, we may provide new definition* for the theor-

ist and process-management suggestions for the clinician, leading, in the

future, to new concepts of the processes underlying mental and emotional

functioning.
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