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INTRODUCTION	
	
You	are	expected	to	come	to	the	lectures	and	use	these	notes	as	a	guide	
through	the	course.	This	material	is	covered	in	many	textbooks	that	mostly	
share	the	name	“Sensation	and	Perception”.	If	you	would	like	to	see	how	
these	textbooks	cover	the	material,	ones	that	I	recommend	are	listed	
below.	Do	not	feel	the	need	to	buy	the	latest	edition.	They	are	all	pretty	
much	the	same	and	do	not	change	much	from	edition	to	edition.	Please	
note	that	they	go	into	the	material	in	quite	some	depth	(and	with	reference	
to	many	scientific	articles).	You	do	not	need	this	information	to	get	a	
perfect	mark	in	this	course.		However,	some	of	their	pictures	are	clearer	
than	mine.	

	
Sensation	and	Perception	by	Goldstein	
	
	
	
	
	
	
	
	
Sensation	and	Perception	by	Wolfe,	Kluender,	Levi	
and	others	
	
	
	
	
	
	
	

I	(and	next	year’s	class)	would	appreciate	feedback	on	these	notes.	If	you	
spot	errors	or	see	ways	that	the	notes	could	be	improved	please	let	me	
know.	
	

Laurence	Harris	
	 	



SOME	WEB	PAGES	
	
Administration	

The	webpage	for	this	course	is	the	MOODLE	
https://moodle.yorku.ca/	
Here	I	will	post	various	things	of	interest	including	powerpoints	of	
the	lectures.	

	
Interest	

The	web	offers	many	interesting	things	with	many	pages	devoted	to	
perception	and	perceptual	phenomena.	Surfing	can	find	you	lots	of	
interesting	things,	none	of	which	you	need	to	get	a	perfect	mark	in	
PSYC	2220!	
	

Here	are	some	sites	I	recommend:	
	

Seeing,	hearing,	and	smelling	the	world	
http://www.physics.uci.edu/~tritz/senses/senses.pdf	
	
The	Joy	of	Visual	Perception	
http://www.yorku.ca/eye/	
	
The	York	University	Vision	Group	
http://cvr.yorku.ca/	
	
A	sensory	adventure	
http://psylux.psych.tu-
dresden.de/i1/kaw/diverses%20Material/www.illusionworks.com/ht
ml/jump_page.html	
	
Optical	Illusions	and	Visual	Phenomena	
http://www.michaelbach.de/ot/	
	

Laurence	Harris	
harris@yorku.ca	

http://www.yorku.ca/harris	
Aug	2016	



Introduction

      Perception 2220                                             Page 5

THE ELECTROMAGNETIC SPECTRUM

BLUE     RED





The eye and its optics
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THE EYE AND ITS OPTICS

The lines coming from the fir tree represent some of the reflected light from
two points on the tree. The dotted ones are the only rays that happen to pass
through the hole in the camera. The smaller the aperture of the camera, the
greater the depth of  focus. A pin-hole camera that lets through just a single
ray from each point  has an infinite depth of focus (everything is in focus,
no matter how far away).





The eye and its optics
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The eye and its optics
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Lens in the eye of a
WATER-LIVING
animal

Most of the refraction
takes place at the
air/water boundary of
the CORNEA in the
air

No refraction takes place
at the water/water
boundary of the CORNEA
in the water

Lens in the eye of
an AIR-LIVING
animal

AIR LIVING WATER  LIVING



The effect of pupil size on depth of field. A large pupil (left) allows objects at one particular
distance to be well focused (here the flowers in the foreground). This is a small depth of field.
Whereas a small pupil (right) allows objects over a range of distances to be in focus at the same
time, a large depth of field.
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THE CELL CONCEPT
Antony van Leeuwenhoek (1632-1723)

and his microscope





The cell concept
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The retina
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THE RETINA





The retina
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The retina
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The retina
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There are two types of on-centre and off-centre retinal ganglion cells. One type
has sustained responses and the other type has  transient responses. Thus there
are four basic types of retinal ganglion cells.

Transient responses are useful for coding things that change with time, for
example moving objects.

Sustained responses are useful for coding pattern information.



The retina
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Scalloped
Illusion

Mach Bands

Hermann Grid

Simultaneous contrast





Basic Neuroanatomy
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Visual Pathways
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DESTINATIONS OF THE VISUAL PATHWAYS



Visual Pathways
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LATERAL GENICULATE NUCLEUS
1 Acts as a relay to the cortex

2 Keeps information from the two eyes separate

3 Has visual receptive fields that look just like the retina

4 Is retinotopically arranged

5 Is divided into layers:

1

4
5

6

LEFT
RIGHT

gets input from RIGHT eye

gets input from LEFT eye

1,2 Magnocellular layers

3-6 Parvocellular layers

(Magno = big)

(Parvo = small)

From TRANSIENT cells

From SUSTAINED cells





Visual Cortex
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Visual Cortex
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Visual Cortex
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Ocular Dominance
Bands





Visual Cortex
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Visual Cortex
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THE GRANDMOTHER CELL
HYPOTHESIS

retinal ganglion cell

simple cell

hypercomplex cell

HYPOTHETICAL
CELLS:

responds to ANY feature in
its field

responds to the edge

responds to corner feature

responds only to moving
objects

responds only to animate
objects

responds only to people

responds only to female
people

responds only to a
particular old female
person

balls

cars

dogs

elephants

babies

young girls

the queen

your friend's granny

GRANDMOTHER
CELL





Visual Cortex
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Spatial Vision
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Spatial Vision
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Just low frequencies

all frequencies





Depth perception
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The Ames Room
Illusion

Perspective makes you  see two
people are different sizes. This
demonstration shows that
perspective is more important than
knowledge about size of objects.



Depth perception
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7 AUTOSTEREOGRAM  Stereograms are created by
putting one pattern into one eye and another into the
other eye. The brain is able to detect common features
and disparities between these two images and create a
sense of depth. The images can be separated by lenses
(as in a conventional stereoscope), by colour (wearing
glasses that only allow, say, the red image to one eye and
the green image to the other eye), by polarization  or by
pointing your eyes in different directions. The
autostereogram works by using this last trick. Dots (or
other features) are arranged so that when those from one
area of a picture are FUSED with dots from another area
OF THE SAME PICTURE -- hence the name AUTO (or
self) stereogram, the disparities between the two regions
create a sensation of depth as described above.





Depth perception
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Moon Illusion 1: The size-of-the-moon
The  moon (which has the same retinal image size wherever
it is) appears to be smaller when it is straight above and
larger when it is near the horizon. (Note that in neither
position does it appear the correct size: 3,500km across!)
This moon illusion can be explained if you regard the moon
as CLOSER (nearer to you) when it is straight above you.
Size must be deduced from retinal image and perceived
distance. Retinal image size is the same in both cases and
therefore presumed distance must be varying.



Moon Ilusion 2: Moon seems to move with
you

This is where the moon appears to
move with you as you move. Because
you perceive the moon to be much
closer than it really is (see moon
illusion 1), you expect it to change in
position with respect to you when you
move. But because it is so far away, it
does not in fact change its position with
respect to you when you move. How
can your brain explain why it doesn’t
move? Either (a) you could adjust your
estimate of how far away the moon is or
(b) you could assume the moon really
has changed its position.
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DEMO
look in mirror

Active motion of real image

INFLOW OUTFLOW DATA

Passive motion of real image

Active motion of after image

Attempt to move paralyzed eye

Passive motion of after image

No 
movement

No 
movement

PREDICTIONS

No 
movement

YES 
movement

YES 
movement

YES 
movement

YES 
movement

No 
movement

EXPERIMENTS

No 
movement

YES 
movement

Active motion of real image

INFLOW OUTFLOW DATA

Passive motion of real image

Active motion of after image

Attempt to move paralyzed eye

Passive motion of after image

No 
movement

No 
movement

PREDICTIONS

No 
movement

YES 
movement

YES 
movement

YES 
movement

YES 
movement

No 
movement

EXPERIMENTS

No 
movement

YES 
movement

No 
movement

YES 
movement

YES 
movement

No 
movement

YES 
movement
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Visual Movement

      Perception 2220                                             Page 59





Colour Vision
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Theories of Vision
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Theories of Vision
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Theories of Vision
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Visual Development
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Visual Development

      Perception 2220                                             Page 71





Hearing

      Perception 2220                                             Page 73
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Localization of function
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