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Perception is a fundamental freedom

Perception is a fundamental freedom
Perception is a fundamental limitation

So what exactly is perception?

Talking to friend about a concert you both attended last month, your
friend asks, "Remember the last piece they played?" You respond by
saying, "Yes, | can hear it clear as a bell."

Five miles from home you get the vibes that your dog has just ate
your homework. You arrive home to discover that your dog has done
actually exactly that.

| flash a brief, dim message on the screen: “Drop this course before
it's too late.” When asked if you saw anything, you say “no” but
tomorrow you drop the course.

While playing baseball, you accidentally get hit in the head by the
ball, causing you to see stars for a few moments

Perception is a fundamental freedom

Perception...

. is self-referenced

. is active

. is constructive

. is relative

. is invariant in the face of changing stimulation
. is changes in the face of unchanging stimulation
. enhances the novel & ignores the unchanging
. is guided by expectations and by context

. can be educated

. is an intelligent, adaptive process

. involves competing demands



Perce ption ...is self-referenced

Objects and events are perceived relative to
the perceiver’s perspective

« How would you describe “color vision” to someone who
was blind?

« Our perceptual experiences set boundaries on the
imaginable (“what is it like to be a bat?”)

« Up / down / left / right / near / far are automatically
referenced in an egocentric framework

Perceptlon .. .is self-referenced

The Square of Flatland: “The Monarch [of LineSpace] could not refrain from constantly
assuming that whatever was familiar to him must also be known to me ... It seemed that this
poor ignorant Monarch was persuaded that the Straight Line which he called his Kingdom ...

constituted the whole of the world, and indeed the whole of space. Not being able either to
move or to see, save in his straight line, he had no conception of anything out of it.”

Monarch of LineSpace: “You ask me to believe that there is another Line besides that which
my senses indicate, and another motion besides that of which | am daily conscious. I, in
return, ask you to describe in words or indicate by motion that other Line of which you speak.
Instead of moving, you merely exercise some magic art of vanishing and returning to sight;
and instead of any lucid description of your new World, you simply tell me the numbers and
sizes ... Can anything be more irrational or audacious?”

Perception...is active

To see, we look.
To hear, we listen.
To smell, we sniff.
To feel, we touch.

Perception guides action
&
action informs perception.

Perce ption ...is self-referenced

Objects and events are perceived relative to
the perceiver’s perspective

« How would you describe “color vision” to someone who
was blind?

« Our perceptual experiences set boundaries on the
imaginable (“what is it like to be a bat?”)

« Up / down / left / right / near / far are automatically
referenced in an egocentric framework

Perce ption ...is self-referenced

Are we stuck in a 4D equivalent of Flatland?

Perception...is active




Perception...is active Perception...is active

Perception ...is constructive Perception ...is constructive

Perception ...is constructive Perception ...is constructive



Perce ption ...is constructive

We usually see only the things
we are looking for — so much so
that we sometimes see them
where they are not.

Eric Hoffer,

The Passionate State of Mind

Perce ption ...is constructive

Vision tries to find “meaning” in
everything we see

What do you see?

Perception...is relative

Perce ption ...is constructive

Vision tries to find “meaning” in
everything we see

What do you see?

Perception...is relative

Perception...is relative



Perce ption ...is relative

Perce ption ...is relative

Perception ...is invariant in the face of changing stimulation

Perception remains constant even when the associated sensory data varies

“perceptual constancy”

Shape constancy, size constancy, color constancy, melodic constancy...

Perce ption ...is relative
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Perce ption ...is relative
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Perception. ..changes in the face of unchanging stimulation



Perception ...changes in the face of unchanging stimulation Perception ...changes in the face of unchanging stimulation

Perception ...enhances the novel & ignores the unchanging Perception ...enhances the novel & ignores the unchanging

Perception ...enhances the novel & ignores the unchanging Perception ...enhances the novel & ignores the unchanging
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Perception...

Perception...

Perception...

is guided by expectations and by context

What does this figure depict?

is guided by expectations and by context

is guided by expectations and by context

Perception. ..is guided by expectations and by context
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Perception. ..is guided by expectations and by context
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Perception. ..is guided by expectations and by context

Moon and its changing size....



Perception ...is guided by expectations and by context

Perception. ..can be educated

How about this one?

Perception. ..is an intelligent, adaptive process

Perception is an intelligent process:

it takes limited sensory data and, using built-in assumptions, deduces
what in the world gave rise to that sensory data

Perception. ..can be educated

What is this?

Perception. ..is an intelligent, adaptive process

Perception is an intelligent process:

it takes limited sensory data and, using built-in assumptions, deduces
what in the world gave rise to that sensory data

(AND, we can’t always tell which aspects of your perception are
a product of your brain, and which are real)

Perception. ..is an intelligent, adaptive process

Perception is an intelligent process:

it takes limited sensory data and, using built-in assumptions, deduces
what in the world gave rise to that sensory data



Perception. ..involves competing demands Perception. ..involves competing demands

sensitivity vs resolution

Sensitivity - being able to detect “faint” signals

Resolution - being able to distinguish among multiple signals (e.g., their location)

sensitivity vs. resolution

discrimination vs. generalization

grouping vs. segmentation

Perceptlon ...involves competing demands Perceptlon ...involves competing demands
generalization vs discrimination grouping vs segmentation
Generalization - being able to categorize distinct objects based on a common feature Grouping - combining elements based on their common features
Discrimination - being able to distinguish among similar objects Segmentation - picking out a given element from a background of similar elements

Perception ...involves competing demands Perception s

grouping vs segmentation

.. is self-referenced
: . ) .. is active

Grouping - combining elements based on their common features . .

.. is constructive

Segmentation - picking out a given element from a background of similar elements
.. is relative
.. is invariant in the face of changing stimulation
.. is changes in the face of unchanging stimulation
.. enhances the novel & ignores the unchanging
.. is guided by expectations and by context
.. can be educated
.. is an intelligent, adaptive process

.. involves competing demands



So what exactly is perception?

The word literally means (Latin), “to seize what is in front of us”

Perception is a biological process

that provides us with useful, although not necessarily accurate,
information about the objects and events in our world

that can be used by the brain to guide our cognitions and actions.

So what exactly is perception?

.. a biological process that provides us with useful, although not necessarily accurate, information about
the objects and events in our world that can be used by the brain to guide our cognitions and actions.

Vernon Mountcastle (1975):

“Each of us lives within . . . the prison of his own brain.
Projecting from it are millions of fragile sensory nerve fibers,
in groups uniquely adapted to sample the energetic states of
the world around us: heat, light, force, and chemical
composition. That is all we ever know of it directly; all else
is logical inference.”

Materialism over dualism

So what exactly is perception?

... a biological process that provides us with useful, although not necessarily accurate, information about
the objects and events in our world that can be used by the brain to guide our cognitions and actions.

We are in perceptual contact with only a tiny sliver of the real world

Sound frequency (Hz)
100 1000 10,000 100,000

Frog
Elephant

So what exactly is perception?

.. a biological process that provides us with useful, although not necessarily accurate, information about
the objects and events in our world that can be used by the brain to guide our cognitions and actions.

Muller’s doctrine of specific nerve energies (1826)

The nature of perception is defined by the
pathway over which the sensory information
is carried, not by the origin of the sensation.

So what exactly is perception?

.. a biological process that provides us with useful, although not necessarily accurate, information about
the objects and events in our world that can be used by the brain to guide our cognitions and actions.

Philosophy’s “brain in a vat” Transcranial magnetic
thought experiment stimulation

So what exactly is perception?

... a biological process that provides us with useful, although not necessarily accurate, information about

the objects and events in our world that can be used by the brain to guide our cognitions and actions.

Q: What determines which parts of the world are sampled by perception?




So what exactly is perception?

... a biological process that provides us with useful, although not necessarily accurate, information about
the objects and events in our world that can be used by the brain to guide our cognitions and actions.

Q: What determines which parts of the world are sampled by perception?
A: Portions of the environment are perceptually important to an organism?

Extending parts of the world that are sampled by our
perceptual systems!

« Relieved of the constant pressures of survival, we members of the species Homo
sapiens have devised new, recreational ways to stimulate our perceptual systems:

Extending parts of the world that are sampled by our
perceptual systems!

« Relieved of the constant pressures of survival, we members of the species Homo
sapiens have devised new, recreational ways to stimulate our perceptual systems:

« Our species has created different means for extending our perceptual grasp of the
world, allowing us to discover objects and events beyond the limits of our sensory
organs:

What determines portions of the environment that are
perceptually important to an organism?

* What are the habits of the members of that species?
— Who are their enemies, and what are the habits of those enemies?
— What do they eat and how do they acquire their food?
— How do members of the species communicate with one another?

— What are the mating habits of members of the species, and how do those members
signal sexual receptiveness to one another?

* What kind of environment do they live in?
— Aerial
— Arboreal
— Underground
— Aquatic

* What time of day are they active?
— Diurnal
— Nocturnal

— Crepuscular
« Vespertine (dusk)
« Matutinal (dawn)
—  Arrhythmic (us)

Extending parts of the world that are sampled by our
perceptual systems!

Relieved of the constant pressures of survival, we members of the species Homo
sapiens have devised new, recreational ways to stimulate our perceptual systems:

— Preparing and eating exotic foods and drinks

— Composing and listening to “novel” sounds (music)

— Creating and enjoying “artificial” visual images (animations, paintings)

— Engaging in activities that challenge our senses of touch, proprioception and vision
(skiing, rock-climbing, mountain biking)



