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WHY IS VISION IMPORTANT?
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| PHYSIOLOGY






VISUAL BIOLOGY




Muscles to
move eye

Lens

Retina

Fovea

Iris

Cornea

Optic nerve
to brain

http://2012books.lardbucket.org/books/beginning-psychology/s08-02-seeing.html






Membrane shelves
lined with rhodopsin

or color pigment -~
P19 i > Outer segment
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Photon

Rhodaopsin
molecules

11-cis-retinal
and opsin are
reassembled
to form
rhodopsin

Regeneration Bleaching

Rod Enzyme o
- 11-cis-retinal ; : 11-trans-retinal
ADP '

(a) 11-cis-retinal (b) all-trans-retinal

Image from wikipedia



Invaginations of

cell membranes
that form a stacks of
membranous disks
where photopigments
exist as transmembrane ¥,
proteins

-

Mitochondria

-

Nucleus

Synaptic terminal
that forms a synapse
with a neuron S«

»Outer segment

_.-- Connecting cilium

Inner segment
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- = In the fovea, light reaches
= —— the cones without having to
. ——— pass through blood vessels
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Receptors/mm?
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1. Trichromatic Stage

Trichromatic cone cells respond positively
to one of three frequencies exhibited by
photons arriving on their surface.

® oty

— -

2. Opponent Process Stage
|| Ll |l

The three color channels are discovered
R+G+B R+B-G R+G-B by nearby opponent cells.

Opponent cells tuned to luminosity are
C excited by the red, green, and blue
9 2 color signals.

Luminance C

° - - e L. e e Cg cells are excited by red and blue and

-:l .:. -:l inhibited by green. Cb cells are excited

by red and green and inhibited by blue.



EYES RESPOND TO
DIFFERENGES IN INTENSITY
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Image from Baingio Pinna, Gavin J. Brelstaff



USE VISUAL PRINCIPLES TO CREATE A
HIERARCHY OF IMPORTANCE




Education and Exports of Office Machines

Revealed comparative advantage
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in office machines, 2006
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Education and Exports of Office Machines

Costa Rica
2
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Revealed comparative advantage
in office machines, 2006-08
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VISUAL PROGESSING







WHERE PATHWAY

Image from Colin Ware

COLOR BLIND

FAST

LOW ACUITY

HIGH CONTRAST SENSITIVITY

MOTION PERCEPTION

DEPTH PERCEPTION

SPATIAL ORGANIZATION
FIGURE/GROUND SEPARATION




COLOR SELECTIVE

SLOW

HIGH ACUITY

LOW CONTRAST SENSITIVITY

OBJECT RECOGNITION
FACE RECOGNITION
COLOR PERCEPTION




OBJECTS ARE PROCESSED DIFFERENTLY

THAN LOW LEVEL FEATURES







MENTAL MODELS

Image from Colin Ware

PEOPLE DON'T REMEMBER
FACTS — THEY REMEMBER
MENTAL MODELS

YOUR MENTAL MODEL MAY
BE DIFFERENT THAN MINE




YOU WILL SEE AN OLD HAG

MUCK WITH MODELS

YOU WILL SEE A YOUNG LADY

Image from Colin Ware






MENTAL MODELS HELP US PROGESS QUICKLY

BUT CAN BE DIFFICULT TO RECOGNIZE AND CHANGE




SOME TIPS AND TRICKS ARE COVERED BY

PREATTENTIVE PROGESSING AND GESTALT THEOREMS




ENTER STEVEN!



| PERCEPTION



| COLOR (TEASER)






1) AISLIGHTER THANB
POP QUIZ, HOTSHOT 2) BISLIGHTER THAN A

3) AANDB ARE THE SAME
4) JUST TELL ME, ALLRIGHT?

Image from Colin Ware



Edward H. Adelson



1 | PHYSIOLOGY
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4 | COLOR







“There are things so deep
and complex that only
intuition can reach it.”

John-Astin



“EVERYTHING SHOULD BE MADE
AS SIMPLE AS POSSIBLE,
BUT NOT SIMPLER.”

ALBERT EINSTEIN






Image from Biological Psychology 7e
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