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Chapter 5:  Sensation & Perception
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 Sensation
– The process by which our 

sense organs respond to 
and translate stimuli into 
nerve impulses (which are 
then sent to the brain).

 Perception
– Organizing the stimulus 

input and giving it meaning 
(done mostly by the brain)
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Sensation and Perception

 Stages of sensation and perception
– Stimuli activate sensory receptors

– Sensory receptors translate information into 
nerve impulses (called Transduction)

– Specialized neurons analyze stimuli features

– Stimulus pieces are reconstructed and 
compared to stimuli in memory

– Perception is then consciously experienced
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Figure 4.1
The distinction between sensation and perception. Sensation involves the stimulation of 
sensory organs, whereas perception involves the processing and interpretation of sensory 
input. Perception is a creative process.
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Ambiguous Figure
Colored surface can be 
either the back wall or the 
top ceiling. Cannot 
simultaneously be both
Brain can interpret the 
ambiguous cues two 
different ways

The Sensations don’t change.  
The image pattern on the 
retina does not change.  Yet 
how you see it (Perception) 
does change.
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• Important Principles
– Transduction

– Sensory Adaptation

• Prolonged stimulation loss of responsiveness (vision, smell, 
touch, taste) at the receptors

– Saccadic Jumps of the eye (see next slide for demo)

– Habituation (hearing)

• Receptors still respond but the brain ignores.

– Thresholds

• Absolute – what does it take to detect a stimulus? (see next 
slide). 

• Can you detect a change in stimulus?   
– Just Noticeable Difference (JND)

» Smallest amount of change in a stimulus that can be 
detected

– Weber’s law

» The size of the JND is proportional to the stimulus intensity 
and this proportion is a constant.

A Graph would look like ????
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How sensitive are you?
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• Vision: A single candle flame from 30 miles on a 
dark, clear night

• Hearing: The tick of a watch from 20 feet in total 
quiet

• Smell: 1 drop of perfume in a 6-room apartment

• Taste: 1 teaspoon sugar in 2 gallons of water

• Touch: The wing of a bee on your cheek, 
dropped from 1 cm

Measuring Sensory Experience 
Absolute Sensory Thresholds
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Graphical Example of Weber’s Law:
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Play Passer & Smith 
“How Sensitive Are 

You?
file:///F:/media/exlist.htm#

chap4

• http://www.mephisto-subliminal.com/index.html
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Can Subliminal Stimuli Affect Behavior?

• “Eat More Popcorn” study was a hoax.

• Back Masking
– A beatle’s song played backward alleged to say “Paul is Dead”.

– “Stairway to Heaven”  backward alleged to say “Here’s to my 
sweet Satan”

– Judas Priest sued in 1990 after 2 boys committed suicide. 
Parents claimed the boys were influenced by the song “Better by 
You, Better than Me” when played backwards said “Do it”. 

• Tapes Played in Your Sleep
– Be smarter, stop smoking, relax.
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Subliminal Videos
Website Claims it Works.
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Traits presented implicitly, affect personality judgments

• Words below in different ink, name the ink 
color.

The Visual System
How do we see what we see?

15
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• The eye:
– Components: 

• Cornea: where light enters the eye 

• Lens: focuses the light rays on the retina

• Iris: colored ring of muscle, constricts or dilates 
via amount of light

• Pupil: Widens or shrinks to regulate the amount 
of light

The Eye: Converting Light Into Neural Impulses
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Figure 4.7
The human eye. Light passes 
through the cornea, pupil, and 
lens and falls on the light-
sensitive surface of the retina, 
where images of objects are 
reflected upside down. The 
closeup shows the several 
layers of cells in the retina. 
The cells closest to the back of 
the eye (the rods and cones) 
are the receptor cells that 
actually detect light. The 
intervening layers of cells 
receive signals from the rods 
and cones and form circuits 
that begin the process of 
analyzing incoming information 
before it is sent to the brain. 
These cells feed into many 
optic fibers, all of which head 
toward the “hole” in the retina 
where the optic nerve leaves 
the eye—the point known as 
the optic disk (which 
corresponds to the blind spot).18
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Figure 4.9
The distribution of rods and cones. (a) The names for rods and cones are based on their shape. 
As you can see here, rods are a little more elongated and cones are stubbier. (b) This chart 
shows how rods and cones are distributed in the retina. The eye on top shows some of the 
locations (in degrees relative to the fovea) that are listed along the bottom of the chart. As the 
purple graph shows, most of the cones are concentrated in the fovea. The density of the rods, 
graphed in red, is greatest just outside each side of the fovea and then declines toward the 
periphery. There are no receptors of either type in the blind spot, which is why it is the blind 
spot. (Source: Adapted from Lindsay & Norman, 1977)

20

20

21



8

Lateral Inhibition

22

In order to understand lateral inhibition, we need to 
understand how retinal cells are linked.
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What is the net effect for each bipolar cell that 
is connected to each of the retinal cells A – F?

+4 +5 +6 -2 -1 0 0+4

A

A B

B C
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D

D E

E F

F
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Smaller
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Figure 4.11
Receptive fields in the retina and lateral antagonism. Visual cells’ receptive fields in the retina 
are often circular with a center-surround arrangement, so that light striking the center of the 
field produces the opposite result of light striking the surround. In the receptive field depicted 
here, light in the center produces excitatory effects (symbolized by blue at the synapse) and 
increased firing in the visual cell, whereas light in the surround produces inhibitory effects 
(symbolized by red at the synapse) and decreased firing. However, the arrangement in other 
receptive fields may be just the opposite. Note that no light (a) and light in both center and 
surround  produce similar baseline rates of firing. In (b) and (c) there is a contrast between the 
light falling on the center versus the surround, producing increased or decreased activity in the 
visual cell.

26

Lateral Inhibition 
involved in 
itch/scratch
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Light, the physical stimulus for vision. (a) Light waves vary in amplitude and wavelength. (b) 
Within the spectrum of visible light, amplitude (corresponding to physical intensity) affects 
mainly the experience of brightness. Wavelength affects mainly the experience of color, and 
purity is the key determinant of saturation. (c) If white light (such as sunlight) passes through a 
prism, the prism separates the light into its component wavelengths, creating a rainbow of 
colors. However, visible light is only the narrow band of wavelengths to which human eyes 
happen to be sensitive.28

Spectrum of Visible ColorsSpectrum of Visible Colors

29

Figure 4.17
Additive versus subtractive color mixing. Lights mix additively because all the wavelengths 
contained in each light reach the eye. If red, blue, and green lights are projected onto a white 
screen, they produce the colors shown on the left, with white at the intersection of all three 
lights. If paints of the same three colors were combined in the same way, the subtractive mixture 
would produce the colors shown on the right, with black at the intersection of all three colors. 

30
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Figure 4.16
Subtractive color mixing. Paint pigments selectively reflect specific wavelengths that give rise to 
particular colors, as you can see here for blue and yellow, which both also reflect back a little 
green. When we mix blue and yellow paint, the mixture absorbs all the colors that blue and 
yellow absorbed individually. The mixture is subtractive because more wavelengths are removed 
than by each paint alone. The yellow paint in the mixture absorbs the wavelengths associated 
with blue and the blue paint in the mixture absorbs the wavelengths associated with yellow. The 
only wavelengths left to be reflected back are some of those associated with green, so the 
mixture is seen as green. 
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Trichromatic Theory

• Young (1802) & von 
Helmholtz (1852) 
both proposed that 
the eye detects 3 
primary colors
– red, blue, & green

• All other colors can 
be derived by 
combining these 
three.
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Figure 4.20
Three types of cones. Research has identified three types of cones that show varied sensitivity 
to different wavelengths of light. As the graph shows, these three types of cones correspond 
only roughly to the red, green, and blue receptors predicted by trichromatic theory, so it is more 
accurate to refer to them as cones sensitive to short, medium, and long wavelengths. 
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Figure 6.12
Firing rates of blue, green, and red cones in response to different colors. The taller the colored 
bar, the higher the firing rates for that type of cone. As you can see, colors are coded by 
differences in the activity of all three types of cones in the normal eye. (Adapted from 
Goldstein, 1999.)
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Afterimages
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Figure 4.19
Demonstration of a complementary afterimage. Stare at the dot in the center of the flower for at 
least 60 seconds, then quickly shift your gaze to the dot in the white rectangle. You should see 
an afterimage of the flower—but in complementary colors.
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Opponent-Process Theory

• A competing theory of color vision, which 
assumes that the visual system treats 
pairs of colors as opposing or antagonistic.

• Opponent-Process cells are inhibited by a 
color, and have a burst of activity when it is 
removed.
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Figure 4.18
Complementary colors. Colors opposite each other on this color circle are complements, or 
“opposites.” Additively mixing complementary colors produces gray. Opponent process 
principles help explain this effect as well as the other peculiarities of complementary colors 
noted in the text.
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Color Blind Test 

See if you can 
identify the correct 
number within each 
configuration of 
colored dots.

Samples from the Ishihara Color Test

40

Constancies
• Size Constancy.

– As someone moves away from you, their image on 
the retina is shrinking. But you don’t freak out

– The man in white
Is he shorter than
everyone else?
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Other Constancies

• What is the boy 
holding?  What is it’s 
shape?

• Shape Constancy

43

Brightness Constancy
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Figure 4.25
The principle of figure and ground. Whether you see two faces or a vase depends on which 
part of this drawing you see as figure and which as background. Although this reversible 
drawing allows you to switch back and forth between two ways of organizing your perception, 
you can’t perceive the drawing both ways at once.

Gestalt Principles
Gestalt Theorists taught us that people have a natural 

tendency to force patterns on whatever they see.

• Figure-Ground

45
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Figure 4.28
A famous reversible figure. What do you see?
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Figure 4.29
Unambiguous drawings of the reversible figure. These versions of the reversible figure in 
Figure 4.28 have been redrawn slightly to make the young woman more apparent on the left 
and the old woman more apparent on the right. 
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Gestalt Principles (cont)

48
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Why the difference?

Read this line out loud

• Read this line out loud

Perception is influenced by our Expectations

49

Who do you see below?         

5050

Depth and Distance Perception

• Binocular Cues: Visual cues to depth or distance that 
require the use of both eyes.

– Convergence: Turning inward of the eyes, which 
occurs when they focus on a nearby object

– Retinal (Binocular)Disparity: Our 2 eyes don’t 
see the exact same image. The brain can deduce 
that the more disparate the images the closer the 
object is.

• Extend hand all the way out in front of you with index 
finger pointed up. Put the other hand right in front of your 
face with index finger pointed up. Alternate closing left 
then right eye. Which finger “jumps” more?

51
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Figure 4.25
Convergence and Depth Perception. One binocular depth cue is convergence. The more you 
have to converge your eyes together to focus on an object, the closer the object must be.52

Monocular Cues

• Linear Perspective

• Relative Size

• Ariel Perspective

• Height in Plane

• Interposition

• Light and Shadow

• Motion Parallax
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Monocular Cues for Depth

• Linear 
Perspective
– The tendency for 

2 parallel lines to 
“seem” to 
converge in the 
distance.

54
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Depth Cues

• How can you explain this illusion. i.e.  Why does the rear 
white bar appear bigger than the front one.
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Monocular Cues (cont)

• Relative Size
– When objects 

that are 
expected to be 
of equal size 
and one is 
smaller, it is 
assumed to be 
farther away.

57
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Monocular Cues (cont)

• Aerial 
Perspective
– The farther 

away an 
object is the 
hazier it is
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Monocular Cues (cont)

• Height in 
Plane
– Distant 

objects 
appear higher 
up in the 
plane than 
near objects.
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Monocular Cues (cont)

• Interposition or 
Overlap
– When one object 

“blocks” another, 
the blocked 
object is 
assumed to be 
behind the other.

60
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Monocular Cues (cont):

Light and Shadow

61

Look at the picture.  Do you see an “X” made 
from the spheres in the diagonals?

Look what happens to the “X” when the 
picture is rotated 180 degrees?

Now the diagonal is made up of cavities.
Why the change in perception?
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Monocular Cues (cont)

• Motion 
Parallax
– When you are 

moving and 
looking out, 
distant 
objects don’t 
move as fast 
as near ones.

63
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Figure 4.31
Context effects. The context in which a stimulus is seen can affect your perceptual hypotheses.
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Figure 4.37
The Müller-Lyer illusion. Go ahead, measure them: the two vertical lines are of equal length. 
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• Are the dark black lines the same length?

• Why does the far line in the picture look longer?
– When ceiling and floor lines are angled as they are, it gives the 

brain a perspective of depth. We “see” the line on the right as 
being farther away from us than the line on the left.  And if 2 lines 
are the same length (they are) and one is farther away, then it is 
longer…and that’s why it looks longer.
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Figure 4.39
Four geometric illusions. Ponzo: The horizontal 
lines are the same length. Poggendorff: The two 
diagonal segments lie on the same straight line. 
Upside-down T: The vertical and horizontal lines 
are the same length. Zollner: The long diagonals 
are all parallel (try covering up some of the short 
diagonal lines if you don’t believe it).
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Zollner Illusion

• How to explain it?

• Very difficult.
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Figure 3.26: A few classic geometrical illusions. 
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