




 Book by neurologist Oliver Sacks describing his most 
fascinating patients

 The case of Dr.P is most interesting for 
neuropsychology and the study of the effect of brain 
damage on behavior.. Dr.P’s condition would cause 
him to commit strange Mr. “Magoo-like” mistakes 
from which we may draw inferences about his rare 
disorder. 

 For example he would often mistake inanimate 
objects for people, and he had a problem recognizing 
people by face. 

 Dr.P appeared to have lead a normal, good natured 
and full life with profound musical talent.

http://www.youtube.com/watch?v=x1CDmNc-d2M&feature=relmfu


 Unable to recognize a 
rose by sight, Dr. P 
could identify it by 
smell.

 He described it as 

 “About six inches in length, 
a convoluted red form with 
a green linear attachment”



 Sensation: stimulation of sense organs

 Perception: selection, organization, and 
interpretation of sensory input

 Psychophysics = the study of how physical 
stimuli are translated into psychological 
experience



Figure 4.1  The distinction between sensation and perception



 Sensation begins with a detectable stimulus

 Fechner: the concept of the threshold

 Absolute threshold: detected 50% of the time

 Just noticeable difference (JND): smallest 
difference detectable

 Weber’s law: size of JND proportional to size of initial 
stimulus (varies depending on type of stimulus)





 Change Blindness

 Missing a change to a stimulus that is occurring right in 
front of you 

 Inattentional Blindness

 Missing a sensation that is available to you because 
you’re attention is directed elsewhere

 Card Trick 

 Gradual Change Test

 Who Dunnit?

 Apollo Robbins Ted Talk

http://www.youtube.com/watch?v=voAntzB7EwE
https://www.youtube.com/watch?v=1nL5ulsWMYc
http://www.youtube.com/watch?v=ubNF9QNEQLA
https://www.youtube.com/watch?v=GZGY0wPAnus


 Bottom-up processing
 Elements to the whole

 Top-down processing
 Whole to elements

 Top dwon prcossenig alolws

you to raed snetneces like this.





 Sensory Habituation: Failure to perceive an 
expected stimulus that you’re used to
 Not hearing a grandfather clock in your own home

 Not hearing a train whistle outside your window over 
time

 Sensory Adaptation: Decline in sensitivity to 
a stimulus over time
 Jumping into a cold pool

 Stinky garbage in the kitchen



 Signal-Detection Theory: Sensory processes 
+ decision processes

 Depends on the criteion you set for how sure you must 
feel before you react

 Depends on “noise” in the background

 Listening for a doorbell at a party



Figure 4.3  Signal-detection theory



 Subliminal Messages: Existence vs. practical effects

 Subliminal means “below threshold”

 1957 “Eat Popcorn” messages in movies increased popcorn sales

 Jon Krosnick (1992) hidden messages to affect feeling about 
neutral situations – significant difference.

 Ice Cream Commercial

 Disney Movies

 Lyrics in Reverse (Backmasking)

http://www.youtube.com/watch?v=B-ulX4QSwjY
http://www.subliminal-messaging.com/disney-subliminal-messages/
http://jeffmilner.com/backmasking/stairway-to-heaven-backwards.html






A mental predisposition to 

perceive one thing and not 

another, like the young 

lady pictured here.  





Perceptual sets 



Perceptual sets 



Perceptual sets 



Figure 4.29  The Necker cube



Figure 4.30  Context effects



Extrasensory Perception

 ESP: 

 Telepathy – mind to mind communication

 Clairvoyance – perceiving remote events

 Precognition – perceiving future events

 Parapsychology – study of ESP and telekinesis





 In physiology, transduction is the conversion of a 
stimulus from one form to another. 

 “Transduction in the nervous system typically refers to 
stimulus alerting events wherein a 
mechanical/physical/etc stimulus is converted into an 
action potential which is transmitted along axons 
towards the central nervous system where it is 
integrated”

 The process of converting a sensation into a perception



 The eye: housing and channeling

 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: regulates amount of light

Iris, Cornea, and Lens

http://www.youtube.com/watch?v=Z8asc2SfFHM&feature=related


Figure 4.7  The human eye



 Retina: absorbs light, processes images

 Optic disk: optic nerve connection/blind spot

 Receptor cells:

 Rods: black and white/low light vision

 Cones: color and daylight vision

 Adaptation: becoming more or less sensitive to light as 
needed

Retina, Optic Nerve, & Brain

http://faculty.washington.edu/chudler/chvision.html
http://www.youtube.com/watch?v=ajnsDVsP0Uk&feature=relmfu


Figure 4.9  The retina



Figure 4.8  Nearsightedness and farsightedness



Figure 4.10  The process of dark adaptation



Figure 4.15  The what and where pathways from the primary visual cortex



 Light  rods and cones  neural signals 
optic nerve  optic chiasm  lateral geniculate
nucleus (thalamus)  opposite half brain
primary visual cortex (occipital lobe)



 Early 1960’s: Hubel and Wiesel
 Microelectrode recording of axons in  primary visual 

cortex of animals

 Discovered feature detectors: neurons that respond 
selectively to lines, edges, etc.

 Groundbreaking research: Nobel Prize in 1981

 Later research: cells specific to faces in the 
temporal lobes of monkeys and humans





 Trichromatic theory - Young and Helmholtz

 Receptors for red, green, blue – color mixing (like old 
televisions)

 Colorblind = dichromatic

 Opponent Process theory – Hering

 3 pairs of antagonistic colors

 red/green, blue/yellow, black/white

 Current perspective: both theories necessary



Figure 4.18  The color circle and complementary colors



 A visual image the persists after a stimulus is 
removed

 Will be a compliment color to original stimulus

Castle Afterimage Effect

http://www.youtube.com/watch?v=w6ccBwnc5KU


Stroop Effect







 First step in perceiving an image is determining 
figure and ground.



Principles of Perception

 Gestalt psychologists:  the whole is more 
than the sum of its parts
 Reversible figures and perceptual sets demonstrate that 

the same visual stimulus can result in very different 
perceptions

 Gestalt principles of form perception:

 figure-ground, proximity, similarity, continuity, closure, 
and simplicity



Figure 4.26  Gestalt principles of perceptual organization













Optical Illusions:
The Power of Misleading Cues

 Optical Illusions - discrepancy between visual 
appearance and physical reality

 Famous optical illusions:  
 Muller-Lyer Illusion

 Ponzo Illusion

 Poggendorf Illusion

 Upside-Down T Illusion

 Zollner Illusion

 The Ames Room

 Impossible Figures



The Ames Room

 Ames Room Explanation by Philip Zimbardo

http://www.youtube.com/watch?v=hCV2Ba5wrcs


Figure 4.37  The Muller-Lyer illusion



Figure 4.38  Explaining the Muller-Lyer Illusion



Figure 4.39  Four geometric illusions



Figure 4.42  Three classic impossible figures





Hearing: The Auditory System

 Stimulus = sound waves (vibrations of 
molecules traveling in air)
 Amplitude (loudness)

 Wavelength (pitch)

 Purity (timbre)

 Wavelength described in terms of frequency: 
measured in cycles per second (Hz)

 Frequency increase = pitch increase



The Ear: Three Divisions

 External ear (pinna): collects sound

 Middle ear: the ossicles (hammer, anvil, 
stirrup) 

 Semicircular canals needed for balance

 Inner ear: the cochlea

 a fluid-filled, coiled tunnel 

 contains the hair cells, the auditory receptors

 lined up on the basilar membrane



Figure 4.46  The human ear



Figure 4.47  The basilar membrane



The Auditory Pathway

 Sound waves vibrate bones of the middle ear 

 Stirrup hits against the oval window of cochlea

 Sets the fluid inside in motion

 Hair cells are stimulated with the movement of 
the basilar membrane

 Physical stimulation converted into neural 
impulses 

 Sent through the thalamus to the auditory 
cortex (temporal lobes)

http://www.youtube.com/watch?v=fm7t5S09iUg


Theories of Hearing: Place or Frequency?

 Place theory

 Basilar membrane acts like a piano

 Hermann von Helmholtz (1863) 

 Frequency theory

 Basilar membrane acts like a drumhead

 Rutherford (1886)

The two theories were reconciled by Georg von Bekesy, 1947, 
with his traveling wave theory.  

 Basically, the whole basilar membrane does move, but the waves peak at 
particular places, depending on frequency.



Auditory Localization:
Where Did that Sound Come From?

 Two cues critical:

 Intensity (loudness) 

 Timing of sounds arriving at each ear

 Head as “shadow” or partial sound barrier

 Timing differences as small as 1/100,000 of a 
second



Figure 4.48  Cues in auditory localization





The Chemical Senses: Taste

 Taste (gustation)

 Physical stimulus: soluble chemical substances   

 Receptor cells found in taste buds

 Pathway: taste buds -> neural impulse -> 
thalamus -> cortex

 Four primary tastes: sweet, sour, bitter, and salty

 Taste: learned and social processes

http://www.youtube.com/watch?v=FSHGucgnvLU


Figure 4.49  The tongue and taste



The Chemical Senses: Smell

 Smell (Olfaction)

 Physical stimuli: substances carried in the air 
 dissolved in fluid, the mucus in the nose

 Olfactory receptors = olfactory cilia

 Pathway: Olfactory cilia -> neural impulse 
-> olfactory nerve -> olfactory bulb 
(brain)
 Does not go through thalamus

http://www.youtube.com/watch?v=H_WFlTtPZmE


Figure 4.51  The olfactory system



Skin Senses: Touch

 Physical stimuli = mechanical, thermal, and 
chemical energy impinging on the skin.  

 Pathway: Sensory receptors -> the spinal 
column -> brainstem -> cross to opposite 
side of brain -> thalamus -> 
somatosensory (parietal lobe)

 Temperature: free nerve endings in the skin 

 Pain receptors: also free nerve endings 

 Two pain pathways: fast vs. slow



Figure 4.53  Pathways for pain signals



Other Senses: Kinesthetic and Vestibular

 Kinesthesis - knowing the position of the 
various parts of the body

 Receptors in joints/muscles

 Vestibular - equilibrium/balance

 Semicircular canals 

http://www.youtube.com/watch?v=u84_BfK3hcw&feature=related
http://www.youtube.com/watch?v=mmBB2bu1gEQ&feature=related

