Today's Agenda

* Human abilities — Vision




Announcement: Quiz #2

Quiz # 2

* Tuesday, Sep. 10in class

* Via Blackboard — Bring your laptop to class!
* Open book and open notes




[s It Easy to Find a Specific Person




What's Wrong
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Human Vision

THE ELECTRO MAGNETIC SPECTRUM
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http://www.kollewin.com/blog/electromagnetic-spectrum/




Human Vision

* Photoreceptors:
Cones
Rods

* 6.5 M Cones (color vision)
Mostly at Fovea

Fewer blue cones at Fovea,
mostly red/green

* 100 M Rods (night vision)
Spread throughout retina
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Digital Image Processing, Rafael C. Gonzalez and Richard E. Woo
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Brightness Adaptation - Subjective

Brightness

Scotopic: Vision under low
illumination

* rod cells are dominant

Photopic: Vision under good
illumination

e cone cells are dominant

The total range of distinct
intensity levels the eye can
discriminate simultaneously
is rather small

Brightness adaptation level
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Digital Image Processing, Rafael C. Gonzalez and
Richard E. Woods




The Visual System

* Some terms

Sensitivity (luminance, how much light is
needed)

Acuity (clarity of vision)
Movement (tracking, saccades)

Zonule

fibers _Retina
\ \

Iris

* Vision decreases with age

Lens Fovea

Light

humor Sclera



Brightness Discrimination

Weber Ratio/Fraction (Just-
Noticeable Difference JND)

Additional

Alc light source = I+ Al
I \é

Small ratio: good brightness
discrimination

I
Large ratio: poor brightness /
discrimination /

An opaque glass

Digital Image Processing, Rafael C. Gonzalez and
Richard E. Woods




Brightness Discrimination at Different
Intensity Levels
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Digital Image Processing, Rafael C. Gonzalez and Richard E. Woods




Perceived Intensity is Not a Simple
Function of the Actual Intensity

Edge response

Digital Image Processing, Rafael C. Gonzalez and Richard E. Woods



Perceived Intensity is Not a Simple
Function of the Actual Intensity

Simultaneous Contrast

Digital Image Processing, Rafael C. Gonzalez and Richard E. Woods




Object Perception

How do we perceive
separate features, objects,
scenes, etc. in the
environment?

Perception of a scene

involves multiple levels of
perceptual analysis.

Scenes

Objects

Groups of
Features

Features




What Do We Do With All Of This

Visual Information??

* “Bottom up processing”

Data-driven

Sensation reaches brain, and
then brain makes sense of it

* “Top down processing”

Cognitive functions informs
our sensation

E.g., walking to refrigerator
in middle of night

Bottom-up

Scenes

Td

Objects

Id

Groups of
Features

Td

Features

Top-down




[llusory Contours

Perception of an edge
where no edge is
explicitly present in the
stimulus.

The perception of the
edge is due to the
relations among the
features.

Clearly there is more to
object perception than
just the stimulus
features alone.
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Complex Illusory Contours




Complex Illusory Contours
cont.

We can alter our perception of illusory
contours by changing how we interpret
the stimulus using top-down processing.

https://www.semént‘ics'ch'blér.org/paber'/'Su_biec't'ive—contours—and—apparent—
depth.-Coren/012a0acbf2dd3bca9b7867146a03b8cd9ef45c9c/figure/4



https://www.semanticscholar.org/paper/Subjective-contours-and-apparent-depth.-Coren/012a0acbf2dd3bca9b7867146a03b8cd9ef45c9c/figure/4
https://www.semanticscholar.org/paper/Subjective-contours-and-apparent-depth.-Coren/012a0acbf2dd3bca9b7867146a03b8cd9ef45c9c/figure/4

Figure & Ground Perception

When looking at a visual scene, we tend to
see coherent shapes (figures) that are in
front of a background area (ground).

The figure will be perceived as separate from its
ground.

— Can only see one part as the
figure at a time.
* Must switch to see the
other as the figure




Examples

Either see a
saxophone player or a
woman’s face.

Don’t see them both
simultaneously.




Examples




Factors that Affect Figure-Ground
Perception

Why do we tend to see certain parts of an
image as the figure and other parts as the
background?

Size of Features

Symmetry

Vertical & Horizontal Layouts

Meaningfulness




Size of Features

The element with the smaller area will tend
to be perceived as the figure.
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Symmetry

Symmetric areas tend to be perceived as the
figure.




Symmetry

Symmetric areas tend to be perceived as the
figure.




Symmetry

Symmetric areas tend to be perceived as the
figure.




Vertical & Horizontal Layouts

Elements oriented in the vertical or horizontal
direction are more likely to be perceived as the
figure than elements in a diagonal orientation.




Meaningfulness

Meaningful areas are more likely to be perceived
as the figure.

HUTH B U

“Home run” overpowers the smaller areas once
you see it.




Ambiguity in Figure/Ground

* Drawings created so that many areas are
equally likely to be seen as the figure.

* They tend to switch back and forth from
figure to ground.

e.g. M.C. Eschers artwork
http://www.mcescher.com/



http://www.mcescher.com/










Questions so far?




Visual Search
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applications,

1.3. Click “P" button

Will the user be trying to produce whatever effect the action has? Yes, the
button, though small, appears as a standard button widget.

Will the user be able to notice that the correst action is available? Yes,
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the button appears as a button widgd.
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Visual Search

Targets vs distractors

In the next slide, find the file “Kane &
Hasher” (the target — all others are
distractors)

* Record how many seconds you need to find it
with a timer




= bkup dissertation ideas and pdfs

File Edit Wiew Favorites Tools Help

Qak ~ @ - (T O search [ Folders

F F X B9 G-

Find “Kane & Hasher

* Address |[E:| C:\Documents and Settings‘\Administrator\Desktop\bkup dissertation ideas and pdfs

OLE

new pdfs

foveacone[1].pdf
35KB

Adobe Acrobat Document

MNotes From Wickens, Ch.htm
67 KB
HTM File

understanding peripheral
displays. pdf
89 KB

=
=
E

hommell, li, i {2003) visual
search across the lifespan. pdf
124 KB

murata {2004) foveal task
complexity and visual fu...
166 KB

VERHAEGHEN, STEITZ,
SLIWINSKI, AND CERELL...
1839 KB

starreveld et al (2004) response
selection in visual search.pdf
219 KB

hoyer, rybash (1992) age and
visual field differences.pdf
315KB

bleckley, et al {2003 Individual
differences in working mema. ..
419 KB

hasher, stoltzfus, zacks (1991)
age and inhibition. pdf
512KB

nikolic & sarter (2001) peripheral
visual feedback. pdf
632 KB

kramer atchley {) age related
effects in the marking of old.pdf
724KB

carlson, hasher, et al (1995)
aging, distraction and the ...
805 KB

=
=
=
=
=
=
=
=
=
=
=

dulaney &rogers {1954) mech.
underlying stroop interferenc...
960 KB

= dissertation paper 1.doc

stimulis display screen.ppt
14 KB
Microsoft PowerPoint Present. ..

idea 4-rp.pdf
41KB
Adobe Acrobat Document

mecarly (2004) Age-Related
Differences in Localized A...

Wisneski, Ishii, Dahley, Gorbet,
Brawe, Ullmer and Yarin, (199...
90 KB

hasher, zacks, rahal (1935)
timing, inhibition.pdf
145 KB

owsley {2000) age and spatial
localization. pdf
170 KB

prelims rpak-final-revised. pdf
200 KB
Adobe Acrobat Document

salthouse (2003) Executive
Functioning as a Potentia...
226 KB

ball & owlsley (1993) a new
technique UFOV.pdf
341KB

digsertation paper_1.pdf
420 KB
Adobe Acrobat Document

peripheral sound display. pdf
518 KB
Adobe Acrobat Document

the influence of perceptual load
on age diff in selective attenti. ..
714KB

ganders {1970) Some Aspects of
the Selective Process in the F...
743 KB

Fiore OMR Talk FINAL.ppt
835KB
Microsoft PowerPoint Present. ..

knapp, abrahams automatic
multiple location inhibition. pdf
997 KB

5
e

WTTE. awh & pashler (2000) evidence  WOWMl-. wickens tech report.odf

E hollydissertation

exec summary.pdf foveacone[1].jpg exec summary.doc

15KB h 30 KB 30 KB

Adobe Acrobat Document 516 % 381 Microsoft Word Document
Peripheral display of idea 4+p.doc what was i doing.pdf
information. doc 45 KB 57KB

44KB Microsoft Word Document Adobe Acrobat Document

hollydissertation sdalfa, thomas, joffe (1994) age campbell, maglio ()

proposal_av.pdf diff in UFQV eye movement an... understanding periphe. ..

34 KB 83 KB 89 KB

hancock fisk horrey, wickens (2004) focal and madden langley () age related
rogers_2004_final_ms02-0172... ambient. pdf changes in selective attenti. ..
100 KB 111 KB 120 KB

lustig and hasher (2001)
inhibitory control over the pa...
159 KB

schieber recent dev in vision,
aging and driving.pdf
158 KB

dissertation proposal.doc
150 KB
Microsoft Word Document

HOYER. AND INGOLFSDOTTIR dissertation proposal.pdf wolfe (2002) visual search.pdf
(2003) age, skill, and context... 178 KB 185KB
172KB Adobe Acrobat Document Adobe Acrobat Document

attention primer II.pdf speed of procesing and driving

proposal_av.ppt 211KB simulator training.pdf

204KB Adobe Acrobat Document 213KB

hancock fisk scialfa () the role of sensory prospective memory and divided
rogers_2004_final_ms02-0172... factors in cogaging.pdf attention.pdf

233KB 251KB 274KB

ball & sekuler (1986) improving
visual perception. pdf
414 KB

sdalfa, kine, lyman {1987) age
diffin target ID (ufov).pdf
373KB

final dissertation proposal_3.doc
352KB
Microsoft Word Document

bleckley, et al (2003).pdf
422 KB
Adobe Acrobat Document

british department of transport
OLDER drivers and lit review.pdf

perpheral display toolkit.pdf
499 KB
Adobe Acrobat Document

PARK, SMITH, DUDLEY. AND
LAFRONZA (1989) Effects of ...
524KB

Motifications.pdf
610 KB
Adobe Acrobat Document

synwork environments and
SA.pdf
580 KB

tradeofts in peripheral info
display.pdf
720 KB

maglio, campbell (2000)
tradeoffs in peripheral in...
720 KB

attention in space.pdf
720 KB
Adobe Acrobat Document

attention primer {wickens
lecture).pdf
775KB

Ball, Roenker, and Bruni {1930)
developmental changes in att. ..
736 KB

attention in space.ppt
797 KB

Microsoft PowerPoint Present. ..

Fiore OMR. Talk FINAL.pdf
344KE
Adobe Acrobat Document

kane & hasher (1994) Inhibitor
Attentional Mechanisms and A...
ol 332KB

medowd and craik () effects of
aging and task diff on div at...
g 909 KB

prelims rpak-finalrevised.doc connolley and hasher (JAging hahn and kramer {1995)
1,011KB and the Inhibition of Spatia... Attentional Flexibility and Agi...
Microsoft Word Document 1,014 KB 1,042 KB

WTTE. hav and iacobv (1994) WTTE-. murohv medowd (1999) inhibition

o

98 objects 63.5MB J My Computer
) B R T —— T ——————— ;
J'I."‘ start ! - Inbox - Microsoft Ou... 2 Yahoo! Messenger ¥ Gmail - Inbox (1) -M... ! s orer - 4 Visual Sensory Syst... 05-vision.ppt b . 9:00 AM.




Visual Search

* Average search time = N x |
2

* N = number of items

* | = how much time you spend on each item

* Reduce search time:
Reduce N
Make all targets/distractors similar

Reduce |
Make each item clear




Visual Search

Parallel search vs. Serial search




Parallel Search

Find green “N”
* Search all items at once (search “at a glance”)
* Pop-out effect

* Fast
X M
* Effortless X X

* Few errors CD X M
N

* # of distractors does not matter N
x N X N

X
What type of processing? X N N X

Bottom up! N N X

X
NNN N




Serial Search

Find yellow “X”

* Search every item
* Slow

- Effortful

* Error prone!

* # of distractors matters
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