CONSCIOUSNESS

MIND OVER

MATTER

One man’s quest to understand one of the hardest
problems in science has resulted in a radical new theory
Of hOW we See the WOI‘ld. by GREG DIXON « illustration by ANNA CRICHTON

ou best sit down,

because what I am

about to tell you may

just blow your mind.

The way we per-

ceive things is not

how it seems. You

probably believe that the world comes

to you, that your senses are magnificent

picture windows, and through them life’s

sights, sounds and excitements rush into
your mind.

You may think that a tree or person out
there in the world leads to a perception ofa
tree or aperson inside your mind, and that
the thing doing the perceiving, the self -
that’s the you inside you - is continuously
soaking in all this sensory information,
which you use to guide yourself through
your environment and life.

All that sounds about right, doesn’t it?
That your brain is some sort of fancy com-
puter, a thing made for busily processing
data coming in from your senses, which it
turns into a full-colour film made wholly
for the benefit of you?

The trouble is, this isn't true. As British
neuroscientist Anil Seth explains in Being
You, his persuasive, beautifully written
book on the latest science of conscious-
ness, our perceptions of the outside world
are not an outside-in experience, but quite
the opposite: an inside-out construction by
your brain.

“Just because it seems that the world
pours itself into the mind through the
transparent windows of the senses does not
mean that is what is going on at all,” Seth
tells the Listener from his home in Brighton.
“Infact, it can’t be that. The important stuff
actually flows from the inside out, which

seems weird because the world doesn’t
seem like that tous.”

The latest understanding of conscious-
ness suggests our brains spend our lives
doing something much more interesting
than merely processing data from our
senses so we might enjoy a sunset or avoid
walking into the furniture. In short, the
new science of consciousness contends that
what our brains are really doing is “best
guessing” the world and ourselves. A brain
isn’t a mere computer, but a complex pre-
diction machine.

If that sounds almost too strange to be
true, it might help to know that even Seth,

A brainisn’t amere
computer, but a complex
prediction machine.

who has spent 20 years researching and
thinking about consciousness, finds it
necessary to remind himself that how we
actually perceive the world is different
from how it seems.

“Ido often in my life just meditate on this
as I walk around in the world: ‘So, this is
a projection. It doesn’'t mean that nothing
exists, or nothing is there, or that my mind
makes up reality. [t just means that the way
we experience the world is always as this
construction.”

In fact, Seth writes in Being You, our
conscious perceptions of the world are not
just constructions, they are “controlled hal-
lucinations that arise with, through, and
because of our living bodies”. Bet you're
glad you sat down.

HISTORICAL ACCIDENTS
But before we get to hallucinations, con-
trolled or otherwise, a little history.

Although humans have probably con-
templated the mysteries of consciousness
for millennia and Eastern religions and
Western philosophers have mused on its
nature over centuries, modern science
long treated consciousness like some mad
aunt in the attic: everyone knew she was up
there but no one wanted to talk about her.

Itwasn’'t always so. At the birth of neuro-
science and psychology in the 19th century;
consciousness was in fact a central ques-
tion, particularly for one of psychology’s
founding fathers, William James, the man
commonly credited with coining the term
“stream of consciousness”. But for most
of last century, consciousness remained
largely unstudied by serious research-
ers because of what Seth calls “weird and
unfortunate” historical accidents.

“The problem was that as psychology
and neuroscience developed, there was
an increasing focus on method and the
reliability of data,” Seth says. “Psychology
moved from being something based more
or less on introspection, on people saying
what they were thinking or seeing or feel-
ing, tolab-based experiments where people
were measuring things like how long
it took someone to press a button when
shown an image.”

Seth says a backlash arose against the
introspection approach, but the backlash
went “insanely far”, to the extreme end of
the area of study that became known as
behaviourism. “Behaviourism not only
said, ‘Let’s not study consciousness, it said,
‘Let’s not even think about mental states
at all. We can’t observe them directly, we
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CONSCIOUSNESS

GETTY IMAGES

Gorilla
encounter

Our brains use a
perceptual “best
guess” to identify
things for the
first time.

four brains are prediction

machines that use pre-existing

internal models of the world

to best guess what’s going on

around us, how do we perceive
and comprehend something we've never
encountered before?

British neuroscientist Anil Seth says,
in his new book Being You, that while the
inside-out model of consciousness may
make it seem that we need a preformed
“best guess” for everything that we might
ever have to perceive in our lives, this
isn’t the case. If, for example, you had
never seen a gorilla before, and then
encountered one ambling down the street,
he guarantees that you would still see a
gorilla.
“How can this happen?” he writes.

“The short answer is that ‘seeing a gorilla’
is never a completely new perceptual
experience. Gorillas are animals with
arms and legs and fur, and you — and your
ancestors — will have seen other creatures
that have some or all of these features.
More generally, gorillas are objects that
have defined - though furry - edges, that
move in reasonably predictable ways,
and that reflect light in the same way
that other objects of similar size, colour
and texture do. The novel experience of
‘seeing a gorilla’ is built up from percep-
tual predictions operating over many
different levels of granularity and
acquired over many different
timescales - from predictions
about luminance and edges
to predictions about faces
and posture - that
together sculpt a new
overall perceptual
best guess, so that
you see a gorilla
for the first
time.”
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4 can’'t put a mental state on a table. So if
you can’'t do that, it’s not scientific. So
screw it, let’s just look at what organ-
isms do, animals do, and describe that,
and that will be the complete science of
psychology.”

Seth hastens to add that behaviourism
has been valuable; indeed, some of his
early teachers were among the 20th cen-
tury’s leading behaviourists. But what
brought the study of consciousness
back into the fold was that new technolo-
gies such as brain imaging arrived, so
we could look inside the living human
brain.

“Very importantly, there were a few
quite courageous researchers who,
having got their Nobel Prizes, decided
that they were going to go after con-
sciousness - maybe because they
wanted another [Nobel Prize],” Seth
says, thenlaughs. “Or it was just because
they recognised that something needs
to make it okay to study consciousness,
because it exists.”

Seth, who is a professor of cognitive
and computational neuroscience at the
University of Sussex and co-director of
the Sackler Centre for Consciousness
Science at the university, says he was
very lucky to come into the field just as it
was “no longer embarrassing”. By 2001,
when he began his post-doctoral work
on consciousness, he was even able to
get funding to investigate it.

“I didn’t expect to end up studying
consciousness to begin with, precisely
because very few people were doing it
- and it wasn't really very clear what
‘doing it’ would be. There was no depart-
ment of it. And there was some fairly
rubbish stuff around, so I didn’'t want

to get caught up in that. But

I just kept coming back to

this question: is there a

way to get at this?”

THE “HARD PROBLEM”

Once the mad aunt was allowed out of her
attic, the first two questions about her were
obvious: what is consciousness, and how
does it happen?

In answering the first question, there
are several theories, but Seth favours the
thoughts of the philosopher Thomas Nagel,
who in 1974 published a now-famous arti-
cle with the wonderfully whimsical title
“What is it like to be abat?”

As Seth writes in Being You, Nagel con-
tended that while humans could never

What brought the study
of consciousness back
into the fold was that
new technologies such as
brain imaging arrived.

experience what a bat experiences, there
would nonetheless be something it was like
for the bat to be a bat.

This is a philosophical approach to con-
sciousness called “phenomenology”, the
study of the subjective or feeling-based
properties of conscious experience. For an
organism to have consciousness, it must
have some kind of phenomenology about
itself. Put simply, for a conscious creature,
there is something it feels like to be that
creature. It feels like something to be you,
it feels like something to be me, it feels like
somethingtobe abat. This, at asimplelevel,
is consciousness.

The answer to the second question,
how does consciousness happen? - how
does the physical thing that is the brain
create a consciousness experience of, say,
the colour red? - has proven much more
difficult. Dubbed the “hard problem” of
consciousness by Australian philosopher
David Chalmers in the mid-1990s, itis quite
possible we will never know how or why
consciousness arises from physical matter.

Knowing this, Seth began thinking,
assimilating and pondering the insights
of others before coming to the view that
the only way for the science of conscious-
ness to move forward was for it to put the
hard problem to one side and find another
approach. Part of this new method was to
break the study of consciousness down into
smaller pieces, then work away at each. But
what was also needed was a much more
multidisciplinary approach.

The Sackler Centre brings together not
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just neuroscientists like himself but psy-
chologists, psychiatrists, brain imagers,
virtual-reality experts, mathematicians
and philosophers. “I have always been sus-
picious of single-disciplinary anything,”
says Seth. “My whole academic career
has been discipline hopping, because this
is what naturally happens when you're
driven by questions rather than by just
ploughing the furrow of whichever uni-
versity department you happen to be in.

“One of the things that happened, from
the 1990s on, was this dialogue began
between philosophers and psychologists
and neuroscientists. And it has become
much more bedded in now. It is less
acceptable for a neuroscientist to make
grand claims without a sensitivity to the
philosophy, for example. I have found
[the multidisciplinary approach] exciting,
essential and just mandated by the nature
of the subject.”

Meanwhile, his newer, practical
approach to studying consciousness

Anil Seth:

“We're going
through this
transition where
we will begin

to understand
consciousness

as part of the
wider tapestry of
nature.”

involved stepping around the hard prob-
lem and instead pursuing what he decided
to call the “real problem” of consciousness.

“According to the real problem,” Seth
writes, “the primary goals of conscious-
ness science are to explain, predict and
control the phenomenological properties
of conscious experience. In short, address-
ing the real problem requires explaining
why a particular pattern of brain activity
- or other physical process - maps to a par-
ticular kind of conscious experience, not
merely establishing that it does.”

BEAST MACHINES

There are big ideas in Being You, so it’s
perhaps not unexpected those less famil-
iar with the science of consciousness find
Seth’s notions compelling. But the book
has also attracted high praise from other
big thinkers on the subject, including the
eminent British neuroscientist Karl Fris-
ton, whose radical “free energy principle”
theory Seth discusses. Friston has called

the book “irresistible”.

Tony Lambert, professor of psychology
at the University of Auckland, says Being
You is important and exciting because it
demystifies consciousness. “What I liked
about it is it presents a grand vision. It is
removing the illusion that consciousness
is going to have one kind of solution. Seth
is saying consciousness is a whole bunch of
different things and we can make progress
by chipping away at it.”

Seth has broken his grand vision of con-
sciousness into its three key meanings or

“I predict myself;,
therefore I am,”
meaning that the
selfis just another
construction.

components: the level of consciousness, the
content of consciousness and the self - the
consciousness experience of being you or
me or abat.

The book begins with the latest think-
ing about levels of consciousness and new
research into measuring: is consciousness
level something like temperature, a single
property, or more like life - acomplex com-
bination of properties and mechanisms?
In the section on the self, Seth develops the
idea that we are “beast machines”, that our
bodies are part of our sentience.

As mind-bending as those discussions
are, it is when the book examines how our
brains perceive the world and ourselves
that we feel a little like we are through the
looking glass.

In his warm, crisp, unshowy way, Seth
explains that our brains, sitting inside
our skulls and cut off from any direct
connection with the world, perceive it by
creating complex blueprints, or models,
of what the world outside is like, which
the brain then uses to make predictions
about what’s going on around us. “There
are neurons being connected in particu-
lar ways that encode these models of the
world that send predictions [about the
world] back out to the senses and then the
sensory data updates these predictions in
different ways,” Seth says. In this way, our
prediction-machine brain is constantly
best guessing the world and constantly
updating its blueprints or the models
using our senses to minimise errors, and
employing “Bayesian inference”, a kind of p
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CONSCIOUSNESS

Hype &
hysteria

Conscious machines are still
a long way off, if they are even
possible at all, says Anil Seth.

t’s an enduring science-fiction nightmare: the man-

made machine that becomes conscious and then sets

about destroying its creator. The likelihood of someone

developing a conscious, possibly malevolent, machine

has now become a real-world worry thanks to rapid
advances in artificial intelligence and machine learning. So, is
The Terminator scenario a possibility?

British neuroscientist Anil Seth believes that the possibil-
ity of conscious machines is likely to be far off, if ever feasible.
Much of today’s artificial intelligence (AI) is just “sophisticated
machine-based pattern recognition, perhaps spiced up with a bit
of planning”.

In Being You, he writes that intelligence is not the same as
consciousness, and it is a mistake to assume that intelligence
is either necessary or sufficient for consciousness. “For some
people - including some Al researchers — anything that
responds to stimulation, learns something or behaves so as to
maximise a reward or achieve a goal, is conscious. To me, this is a
nonsensical overextension of what ‘being conscious’ reasonably
means.”

Given the current level of hype and hysteria around Al, it is
hardly surprising that many people think that conscious Al is
just around the corner and are worried about what happens
when it arrives, he says.

“The possibility [of conscious machines] cannot be ruled
out completely. But from where we stand now, the prospect is
extremely unlikely.”

More probable and concerning is that in the near future, AI
and robotics will produce something that has the appearance
of being conscious, and that will be able to fool people that it is
conscious even though it has no inner life.

Noinner

life: the

Spot robotic
dog, which
can map its
environment

and sense
and avoid
obstacles.

4 probability reasoning first advanced by Thomas Bayes, not a
modern statistician but an 18th-century Presbyterian minister.
Our brains aren’t just prediction machines for the outside
world, either. The same brain mechanisms essentially predict
the self. In Seth’s words, “I predict myself, therefore am”, mean-
ing that the self is just another construction. “To put it another
way, Seth writes, “for as long as we live, the brain will never
update its prior belief of expecting to be alive.”

CONTROLLED HALLUCINATION

Allthis, then, is what Seth means by “controlled hallucinations”,
anew idea picking up on some very old ones in philosophy and
psychology. It goes back at least as far as 18th-century German
philosopher Immanuel Kant, he says. “He was saying that every-
thing we perceive is indirect and the real world is hidden behind

“For as long as we live, the brain
will never update its prior belief
of expecting to be alive.”

this sensory veil. And one of the earliest psychologists, German
physicist and physiologist Hermann von Helmholtz, was the first
person tobring amore scientificand formal perspective on this,
to think about perception as this process of best guessing and
inference, and that the brain is always trying to make a guess
about what is out there based on its prior beliefs and whatever
the sensory data says.”

Seth says while these early thinkers laid out the philosophi-
cal and psychological basis for understanding the brain as an
inside-out prediction machine, it is only recently that neuro-
science, with all its modern techniques, has begun working
through how this happens. “Now we can begin to understand
it as an actual mechanism, not just a weird metaphor.”

Seth says the term “controlled hallucination”, a phrase he first
heard from the British psychologist Chris Frith many years ago,
is not the perfect description of what the brain does.

“It is very hard to find the right word, because illusion isn’t
right, either. There is no ideal word. The reason I ended up fixing
on controlled hallucination was because, when we typically think
about hallucinations, we typically think of something being
generated by the mind, a perception that is coming from within
- like a dream. So that, for me, is the important point: there is a
continuity between the colloquial meaning of hallucination and
perception - they are both primarily coming from within.”

But the “control” element is crucial. Seth is not saying that
our perceptions are arbitrary and bear no relation to what’s out
there in the world. In fact, our perceptions have a very intimate
relationship with what is out there in the world, or indeed in
the body.

“Otherwise, our brains would be useless. Evolution has tuned
our perception so that these hallucinations are very, very adap-
tively and tightly controlled in the ways that best serve our
survival prospects.”

The most confounding bit of the whole consciousness puzzle
may well be the self. It is important to understand the self and
consciousness are not the same thing, Seth says, but in a way
the self is the centre of consciousness because all of our other
experiences tend to be referred, at some level, to our experience
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of selfhood. As to the evolu-
tionary advantage of our
perception of self, it’s all a
bit speculative, he says.

“Conscious experience
is useful for an organism
only insofar that it helps us
in achieving goal-directed
behaviour: for finding food,
for finding a mate, dealing
with danger in the right
way and doing all the things
that organisms do to sur-
vive. That may not require
all the multiple levels of self
that we humans have most
of the time.

“For instance, part of the
self - and this is the part that
we often mistakenly think is
the self, our inner narrative
- is maybe only evolutionar-
ily useful because humans
are social creatures, and
that in order for us to sur-
vive and thrive, we have to
be able to infer and predict
what are the mental states
of others.”

PART OF NATURE

Will we ever fully under-
stand consciousness? Seth
is agnostic about that. But
what, if at some future
point we do finally fully

understand consciousness,
might that mean for our
understanding of our our-
selves and our place in the
world?

“It’s a very good ques-
tion. But it is a hypothetical
situation.” He pauses. “The
reason I'm hesitating is that
an attitude that I've encoun-
tered quite often is that
some people who are new
to the idea of scientifically
explaining consciousness
feel threatened by it, threat-
ened by the idea of, “You're
trying to explain who I am,
but I'm me, that’s not some-
thing you can science away.
This attitude is especially
true when we come to topics
such as free will. People
say, ‘But no, I decided what
Iwanttodo.”

This attitude, he says, is a
residue of the age-old belief
in human exceptionalism:
that we are at the centre of
the universe and distinct
from all other creatures.
Now, through science, we
understand this is not so.
“Having

,* Fromtop, got rid of

neuroscientist
° Karl Friston and tbose _excep

psychologists tionalist

Chris Frith and

ideas, I think the picture of the universe
is infinitely richer, more beautiful, more
rewarding. But it can be perceived as a
threat, that we're less special in some way
if we're not at the centre of the universe.
“So, I think we're in the midst of another

“Some people who

are new to the idea of
scientifically explaining
consciousness feel
threatened by it.”

transition, where the aspect of human
exceptionalism that’s changing is that of
consciousness and the self. We're going
through this transition where we will
begin tounderstand consciousness as part
of the wider tapestry of nature.

“Now, that is threatening if you're still
hanging on to your experience of being
you as something apart from nature, sepa-
rate from it. But I think that in exactly the
way that Copernicus and Darwin were
ultimately incredibly enriching, it will
be, and already is, incredibly enriching
to understand consciousness within the
wider patterns of the universe and the
natural world.” I

BEING YOU: A new science of conscious-
ness, by Anil Seth (Faber, $45).
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