
DATA VISUALIZATION 
The Neurobiology of Vision and Perception



Hello there!



Hello there!

If Seeing is believing…



Hello there!

How do we see?



1 | physiology

2 | psychology

3 | perception



Aim Here!

ObservingSeeing

Processing

passive

Today’s Lecture
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Why is vision important?







“What I am really 
try to do is bring 
birth to clarity…  
It's all visual. It's 
hard to explain.”

-Feynman



1 | physiology





Visual Biology



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



Image from fineartamerica.com



Image from wikipedia



Image from wikipedia



Image from wikipedia



Image from wikipedia



Image from Biological Psychology 7e



Image from Biological Psychology 7e, Breedlove & Watson



Image from Biological Psychology 7e



Image from Mazur



Image from Mazur



Image from Mazur



Image from Mazur



Image from Mazur



Image from Mazur



Image from Wikipedia



Eyes respond to 
differences in intensity



Image from Colin Ware



Image from Colin Ware



Image from Colin Ware



Image from Colin Ware
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Image from Colin Ware



Image from Colin Ware



Image from Baingio Pinna, Gavin J. Brelstaff



Use visual principles to create a 
hierarchy of importance



Image from Colin Ware



Image from Colin Ware
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Visual Processing



Image from Pfister



Image from Colin Ware

Where Pathway

Color blind
Fast
Low acuity
High contrast sensitivity

Motion perception
Depth perception
Spatial organization
Figure/ground separation



Image from Colin Ware

What Pathway

Color selective
slow
high acuity
Low contrast sensitivity

Object recognition
Face recognition
Color perception



Objects are processed differently 
than low level features



Image from Pfister

Cognition
Memory
Learning



Image from Colin Ware

Mental Models

People don’t remember
Facts – they remember 
Mental models

Your mental model may
Be different than mine



Image from Colin Ware

Muck with Models

You will see an old hag

You will see a young lady



Image from Wikipedia



Mental models help us process quickly
But can be difficult to recognize and change



Some tips and tricks are covered by 
Preattentive processing and Gestalt theorems



Enter Steven!!



3 |Perception



4 | color (teaser)



Image from Adelson, MIT



Image from Colin Ware

Pop Quiz, Hotshot
1) A is lighter than B
2) B is lighter than A
3) A and B are the same
4) Just tell me, allright?



Image from Adelson, MIT
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Hello there!

If seeing is believing…
How do I see?



“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



Image from therealweeklyshow.wordpress.com
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