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SEEING OBSERVING
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WHY IS VISION IMPORTANT?




OBSERVAT. SIDEREAE
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“IF INFORMATION IS PRESENTED ORALLY,

PEOPLE REMEMBER ABOUT 10%... THAT

NUMBER GOES UP BY 65% IF YOU ADD A
PICTURE.”
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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 -~
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(a) 11-cis-retinal

Photon

11-trans-retinal

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

Regeneration Bleaching
Enzyme 0_
11-cis-retinal ; : 1-trans-retinal

ADP

(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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Image from wikipedia
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Retina

In the fovea, light reaches

—— the cones without having to icht = ';::'~j

' H

‘-‘\",A,-',- | 2
\,AL .
}\ASVT @°

(AL \ '“-__ 3.

ATAY,

ok
Bipol | & i TRE Wt 2 e R &g S i ‘,’"":
ipolar Aot LI 1| K\ o 55 o A8 j 1@ |1
cells YT!.I$ O ©Vere / N / ( : ¢ 9 }*? o\ 2
7 ¥ .H,v.\y { ; ‘» L R N 4 y '.l/ o ) 71 ) - o
I TR SN T D7 T S A\
Photo- i A : 0 . { [ AN c ) VA SA»\ /' \AI.. A/A’_) ONG L ® | ¢ vl RPN
receptor < [ [ & g ¢ (e S04 3¢ A (@Ndeh A 28 ONONISYe SN Yo} I @) Lo L@ A® &
P : - . O atd SO Yk TP
cells ‘

4 gy e

rere]slelel5]el oo

Pigmented  Rods Cones
layer



Receptors/mm?

180,000
160,000
140,000
120,000

e

100,000

80,000

T

60,000 F
40,000
20,000 k-

0 n

-l

1~ Blind spot

(optic disc)

M Rods
B Cones

'l .l

1

70 60 40 20
Temporal side

0

20

40

60

Nasal side

Distance from the fovea (degrees)

80



;
5
8
E
;

Image from Biological Psychology 7e
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DARK

pbaseline rate




above baseline rate




below baseline rate




baseline rate
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Image from Mazur



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
|| |l |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

0 - - 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 T0
DIFFERENCES IN INTENSITY










Image from Colin Ware
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Image from Baingio Pinna, Gavin J. Brelstaff



USE VISUAL PRINCIPLES TO CREATE A
HIERARCHY OF IMPORTANGE




Education and Exports of Office Machines

o~ ® CRI
° ®IRL
China —_ SCPeM$siKka
S e THA o CPSHI®BREB  ONLD,
—
\_
& O CONMAG e ® ISR
£ i 050 ® VNM e ® WBWE
L @ AF OIDN  ®DgWey ‘ -
v e MDV <1
2 £ s — ® AWSIOR
§_§ 0 ”!!|QSL5RWA T JAM @
E Z O\$ T\ : oSLV
8 & ® YEM N8 TZA @ TUR o LO®BRA eMNG
- C ® LAO HNQ ®BRN
R £ o NIC SAU ®CHL ® UKR
g ¢ i i 2ECY SPRPEOAT o ArescUB
& ’BEN’ BeHA . ® KWT o HRUS
eMMR @©WAM &5
® ZAR EN oy ® KAZ
esvR ® BOL
® SDN
5=
] | | | | 1 | |
0 P) 4 6 8 10 12 14

Years of schooling, 2005




Education and Exports of Office Machines

Costa Rica
5 @
Thailand
[
®
China @ o

Revealed comparative advantage
in office machines, 2006-08
=
1

AM/ﬂlaYsia

® 5
® @
AN
Philippines

Years of schooling, 2005

10

12

14

Image from Colin Ware



| PSYCHOLOGY



VISUAL PROCESSING







WHERE PATHWAY

Image from Colin Ware

COLOR BLIND

FAST

LOW AGUITY

HIGH CONTRAST SENSITIVITY

MOTION PERCEPTION

DEPTH PERCEPTION

SPATIAL ORGANIZATION
FIGURE/GROUND SEPARATION




COLOR SELECTIVE

SLOW

HIGH ACUITY

LOW CONTRAST SENSITIVITY

OBJECT RECOGNITION
FAGE 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
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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
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“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






