The signal detection theory
predicts when we will detect weak
signals (stimuli).

This theory disagrees the idea of
absolute thresholds because the
purpose is to ascertain why
iIndividuals react to the same
stimulus differently. Additionally, it
seeks to understand why one
individual may perceive a stimulus
differently based on circumstances.
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outer layer of the eye that is
white and smoothly transitions
sclera into the cornea

focuses light on the retina

muscle that controls lens
(pupil) how much  1ris
light enters eye

) contains visual
retina gensory receptors

cornea
transparent outer

covering of eye

Chor?(le%ps the retina healthy

vitreous by providing oxygen

fovea (point of central focus)

contains most of the

. eye’s cones
pupil

hole that allows

light to enter eye

Blind Spot

Where optic nerve
leaves eye...no
receptors here

anterior chamber
Clear fluid located inMCHRPAHS hEmOI‘

eye that supplies nutrients to the
eye, removes waste and helps
maintain shape of the eye.

optic nerve Takes messages to
the brain
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clera - outer area of the
that is white and

“Outside area”

the clear outer layer of
the eye in the center
that is continuous with

the sclera Con

™~ Comeal
fing

(a) External View



Muscle that controls the pupil.

For example, in the dark, your

Iris iris will dilate.

Pupil

Hole in our
allows ligh
*it's only a hole




.+ IRIS decides|
eye color too!



Cornea




A clear curved
structure just behind

the iris that M

vision to focus
Lens

.

A gelatin
fluid that

area|behind the
lens to the back

\

ens

'V
lips image

to retina | W

]
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*
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Retino (rods
and cones)
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Retina (where transduction occurs)

The light-sensitive inner surface
of the eye, containing receptor
rods and cones plus layers of
other neurons (bipolar and
ganglion cells) that process visual
information.

Source of
Light
moving

Light travels to the back of the | rougn

the eye

DURY JO 3IDg

retina, then moves forward, then
to the optic nerve.




lens sclera

1ris .
retina

choroid

cornca

vitreous chamber ~
24t 1 ==

fovea

T
i

anterior chamb

aqueous humor g =~

optic nerve

\\*‘ suspensory ligaments

Most of the eves
cones.

Whatever we are
focusing on =
fovea

part of retina
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Fovea

Central point in the reting,
within which the eyes cones
cluster together... because of
the cones here, there are little
color vision in the farthest
periphery of our vision.

anterior chamber N—\___— Tl
aqueous humor — optic nerve

suspensory ligaments

ROCS Rods

Fovea
(all cones)

Back of Retina



*just know the
terms for
ganglion->bipol
ar (a lot of rote
memorization
here like the
__—.neuron unit

Light

CONES (RETINA c%‘ﬁES)

The ﬁhotoreceptors that allow for color vision. They requ:re noderate to
bright light in order to be activated.



Bipolar cell

. _ . ‘ Ganglion cell
RODS (RETINAL RODS)

The photoreceptors that allow for black and white vision. They are able to
be activated in lower light but do not allow very detailed vision.

LIGHT
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The difference between Cones and Rods

Rods are responsible for vision at low light
levels. They do not mediate color vision, and
have a low spatial acuity.

Cones are active at higher light levels, are
capable of color vision and are responsible for
high spatial acuity

CONES=COLOR - RODSDARKRODSDARK




« Stimulated by |+ Photoreceptors « Stimulated by
light intensity color
 Found all » Connected to bipolar |+ Found mostly in
over retina cells, ganglia, and fovea
optic nerve
* Work under |+ Cooperate to make 1 |+ Only work under
any amount image that is high-light
of light processed in the conditions (not
visual cortex of brain | in the dark)
 1type 3 types: blue,
green, red
* Rod shaped » Cone shaped




Ganglion cell  Bipolar cell

Message is Message is
transmitted transmitted
to ganglion cell to bipolar cell
Message
is sent to

Y the brain

Photoreceptor

Photopigment
splits, chemical
reactions
produce

Photon
message

strikes
photopigment



Visual pathways

optic nerve
occipital lobe

object

left side
of brain

optic chiasma

right side
of brain

right eye

occipital lobe
optic nerve
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Test Your
Blindspot
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sclera
choroid

retina

arteries and veins

vitreous humour

fovea
aqueous humour
suspensory ligaments optic nerve
ciliary muscle
ciliary bod

—— eye muscle
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light enters eye

) contains visual
retina gensory receptors

chorotd e eve with
oxygen.

cornea
transparent outer

covering of eye

vitreous

fovea (point of central focus)

contains most of the

. eye’s cones
pupil

hole that allows

light to enter eye

Blind Spot

Where optic nerve
leaves eye...no
receptors here

anterior chamber
Clear fluid located inMCHRPAHS hEmOI‘

eye that supplies nutrients to the
eye, removes waste and helps
maintain shape of the eye.

optic nerve Takes messages to
the brain
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Shape of

Nearsightedness

eye

A condition in which nearby objects Shape of
are seen more clearly than distant “‘*Grg;gehted
objects because eye is elongated in

shape, so the image focuses before
it hits the retina.

Comea —
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40%+ of Americans
60%+ of Koreans

-

"/ Normal Vision
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Shape of

Farsightedness o

A condition in which faraway 109 ,

Shape of

objects are seen more clearly America — > e
than near objects because the
eye is shortened and the image
focuses after it hits the retina.

B 3y Tt Bty
g 5 -

nsi

~—— Retina

B 1y
" Image focused
behind the retina

Narmal Vision - yperopia
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Hyperopia Normal Vision




Myopia simulator

See myopia through your child’s eyes.




Normal eye vs. astigmatism

Diseases

focal point

- Occurs if the cornea is irregularly shaped
and could impact a person’s ability to focus

- Occurs when the lens of the eye becomes
cloudy, causing vision to become blurry



1 can progressively get
by injury or disease.
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VISIBLE LIGHT SPECTRUM CHART
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Vision- Physical

Properties of Waves

Short wavelength=high frequency
(bluish colors, high-pitched sounds)

Long wavelength=low frequency
(reddish colors, low-pitched sounds)

Great amplitude
(bright colors, loud sounds)

Small amplitude
(dull colors, soft sounds)

(a)

(b)




Feature Detectors

Nerve cells in the visual cortex that
respond to specific features, like edges,
angle, length and movement.

There are even some feature detectors
that are specifically sensitive to the
human face!

Would feature detectors be a sensory or
perceptual experience?

© 20192 Teach On A Mission, LLC




Visual Information
Processing

Processing several aspects of the stimulus
simultaneously is called parallel
processing.

The brain divides a visual scene into
subdivisions such as color, depth, form
and movement, etc.

Let’s demonstrate by isolating your

movement feature detector...
Go here, enlarge the video, watch for 30 seconds, then look@at
something else (anything that is stationary)

© 2019 Teach On A Mission, LLC
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Motion aftereffect

From Wikipedia, the free encyclopedia

The motion aftereffect (MAE) is a visual illusion experienced after viewing a moving visual stimulus for a
time (tens of milliseconds to minutes) with stationary eyes, and then fixating a stationary stimulus. The
stationary stimulus appears to move in the opposite direction to the original (physically moving) stimulus.
The motion aftereffect is believed to be the result of motion adaptation.

Explanation |edit]

Neurons coding a particular movement reduce their responses with time of exposure to a constantly moving stimulus; this is neural adaptation. Neural
adaptation also reduces the spontaneous, baseline activity of these same neurons when responding to a stationary stimulus (see, for example, Barlow
& Hill, 1963; Srinivasan & Dvorak, 1979; Glasser, Tsui, Pack, & Tadin, 2011). One theory is that perception of stationary objects, for example rocks
beside a waterfall, is coded as the balance among the baseline responses of neurons coding all possible directions of motion. Neural adaptation of
neurons stimulated by downward movement reduces their baseline activity, tilting the balance in favor of upward movement.
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Theories of Color Vision

According to the opponent
process theory, the mind
can only register the
presence of one color of a
pair at a time because the
two colors oppose one
another.
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Afterimages part 2
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ANOMALOUS TRICHROMACY

In anomalous trichromacy, all three types of cones
are present, however, one cone’s light sensitivity is

altered, creating a reduced color spectrum. This is
one of the most common types of color blindness, as
it creates an impairment in hue differentiation of
colors rather than a complete loss of colors.




DICHROMATISM

Dichromatism refers to when only two different cone
types are available to perceive color. In this case,
people are unable to see the colors related to the
missing cone. People with tritanopia dichromatism
are unable to see

deuteranopia dicl
colors, and those
unable to see red

shutterstock.com - 1847439799
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Color Deficiencies (blindness) @ o

Color blindness is more commonly expressed in men than in vwun:en
Nearly 1 in 12 men experience color blindness, while only 1 in 200
women experience colorblindness.

Color blindness is a genetic condition that is expressed on our X-linked
chromosomes.

Men have one X chromosome and one Y chromosome, while women
have two X chromones. To experience color blindness, the genetic
mutation for colorblindness must be present on the X
chromosome, but for women, this means it must be present on
both X chromones. Men only need to mutation to be present on
their singular X chromosome, making it much easier for them to inherit

color blindness. )2019 Teach On A
e
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~ | Create your own eyeball!

- Sorry, | could not find white
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