Overview of Human Cognition
and its Impact on User Interface Design (Part 2)

Human-Computer Interaction Institute



Brief Recap

Gulf of Evaluation
— What is the state of the system?

Gulf of Execution
— What specific inputs needed to achieve goals?
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Brief Recap

. Affordances
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- Feedback times
— 100 msec, 1 sec, 10 sec

- Mappings ® @@




Metaphors Aren’t Always Effective

- Magic Cap
— Somewhat unwieldy, not good use of screen real estate
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Outline

. Color
- Grouping
- Layout
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Why Study Color?

1)  Color can be a powerful tool to improve user
interfaces by communicating key information

2) Inappropriate use of color can severely reduce
the performance of systems we build



Visible Spectrum
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Human Visual System
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- Light passes through lens
- Focused on retina



Retina

- Retina covered with light-sensitive receptors:.
- Rods

— primarily for night vision & perceiving movement
— sense intensity or shades of gray
— can’t discriminate between colors
— ~75,000,000 - 150,000,000 rods

- Cones

— used to sense color
— ~7,000,000 cones



Distribution of Cones and Rods

Center of retina has most of the cones =
— allows for high acuity of objects focused at center
— EX. if looking here, can’t read text on bottom easily

Edge of retina is dominated by rods m»
— allows detecting motion of threats in periphery

Some text used as an example



Design Implications

- Design implication #1
— LOTS more rods than cones
— Humans roughly 10x more sensitive to intensity than hue
- Hue is roughly color
- Saturation is purity of color (grey)
- Value is intensity (roughly)

— Easier for people to see fine differences based on intensity
differences than hue
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Maps Discussion

- Example of intensity being more useful than hue

for fine differences

— If you want to vary color, vary the intensity

— Ways of measuring intensity include luminance (HSL),
value (HSV), brightness (HSB) (though not equivalent)

- Example of mapping (good and bad)
— 18 map — ordered by hue (bad)
— 2"dmap — ordered by intensity (good)

- Example of minimalist aesthetics
— 18t map is just plain ugly ©
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How to Get Color Right

- Design Tip #1

— Design in grayscale first
- Forces you to focus on intensity
- Can use a photocopier to help here

— Keep luminance (intensity) values from grayscale
when moving to color

- Helps ensure everything remains clear




Color Perception via Cones

“Photopigments” used to sense color

3 types: blue, green, “red” (really )

— each sensitive to different band of spectrum
— ratio of neural activity of the 3 — color

- other colors are perceived by combining stimulation



Color Sensitivity

Really yellow

:
3
1
3
&

from http://insight.med.utah.edu/Webvision/index.html




Distribution of Photopigments

- Photopigments not distributed evenly
— Mainly reds (64%) & few blues (4%)
— Less sensitive to short wavelengths (blue)

- Few blue cones in retina center (high acuity) (?)

- As we age our lens yellows & absorbs shorter
wavelengths (?)



Focus

Different wavelengths of light focused at different
distances behind eye’s lens

— If your Ul has lots of colors (?)
— Need for constant refocusing (?)

: D—esign Implication #4

— Pure (saturated) colors require more focusing than
less pure (desaturated, pastels)

— Don’t use saturated colors in Uls unless you really
need something to stand out (stop sign)




Color Guidelines

- Avoid simultaneous display of highly saturated,
spectrally extreme colors
— e.g., minimize cyans/blues at the same time as reds, why?
- refocusing!
— desaturated combinations are better — pastels
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Color Deficiency
(AKA “color blindness”)

- Trouble discriminating colors

— besets about 9% of males, 0.5% of females
- Two main types

— different photopigment response most common

- reduces capability to discern small color diffs
— red-green deficiency is best known

- lack of either green or red photopigment —
can’t discriminate colors dependenton R & G
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Color Deficiency Example

AddiUpdate Shipping Information

We found an error while verifying your
shipping address.
We've marked the problem i red for you.

Update the address hook of

Required information is marked in GREEN CAPS.
for questions about shipping.

NICKINAME: IMYSELF

Please assign 4 "vackaname " for the person you're shipping to.
You may change or ddete this infoomation at any time.

FIRST NAME: DOUGLAS penrr ]| |

LAST NAME:

ADDRESS: 245 SAN JOSE RD




Design Implications

Design Implication #5

— Don't rely solely on hue b/c of potential color deficiencies
— Use mixtures of colors (red / green issues)

— Also good to have contrast in intensity (+ redundant cues)




Color Summary

- Design implication #1
— Humans more sensitive to intensity than hue

- Design Implication #2
— Don't rely on blue for text or small objects

. Design Implication #3
— As we age our lens yellows, sensitivity to blue reduced
— Need more intensity for older users

- Design Implication #4
— Minimize use of saturated colors, causes refocusing

- Design Implication #5
— Use mix of colors, contrast in intensity, & redundant cues



1 minute break
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Visual Grouping
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Visual Grouping
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Amazon Has Grouping Problems

L of 3 people found the folowing review helpful:
AR » Ouradelty Tiinl = Fun TOindT  » fducatonal i = Quaradl

Has a place in my collection, Apcd 2% 2000
Rovewer: Androw Groyes (Lafayette LA) - Sep all my reyipws

Tigns and Eupbratos o & bedpar in my Game ColRchion. 1t & sasy for new players
Gaviouiness of the game. The game is dMcull Lo CNSCNDe, howaver the maneuve

the game, wil tum & seemrg early wn to & defeat. AMar you leam the ropes, it's
months o $0.

Commant | Was this review belpfid 1o you? (s )| 88 ) (Repas tha)



Visual Grouping
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Visual Grouping

Continued

Symmetric




Visual Grouping
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Making Things Distinct

- Grouping looks at how to make things look related
- Now, how to make things look different?



Making Things Distinct

Size Value Orientation | | Texture Shape Position (2D / 3D)

@ # O

O ® 0 %V oo
O
O B || O

OB\URS

8$2: Bertin's "retinal variables” form the basis for all forms of visual coding. A visual code can be
based on (from left to right) contrasts in size, value, orientation, texture, shape, or position in 2D or
3D space. Hue (chromatic color) provides an additional dimension not pictured here.

Kevin Mullet and Darrell Sano, Designing Visual Interfaces



Let’s Play a Game

I'll show you a series of pictures

- Say out loud:
— Same if every object is the same
— Different if at least one object is different
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Making Things Distinct

Shape

Color

Size




Preattentive Processing

- Some things easy for low-level visual processing
to automatically handle

— It just pops out at you
- Preattentive processing

— ~200 msec to see differences - @} ® 0y
— Based on simple diffs ® S
. Is there a red circle? — o H



Animation Useful for Making Things Distinct

X Urgent

Q Your input needed
answer 3 simple questions to get your gifts

- Remember, rods sensitive to motion in periphery

- Can be very useful, but easy to overdo it
— Motion distracting if in peripheral vision, hard to read
— Simple is better here




Small Multiples for Making Things Distinct

“Information consists of differences that
make a difference.”

— Edward Tufte, Envisioning Information
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SMALL MULTIPLES
International Women’s Day

MARZO 8 DIA INTERNACIONAL DE LA MUJER

MBRz08s...
Dia Internacional de |3 !l!:“
Echeverria, Heriberto 1971 Diaz, Estela 1974
March 8 - International Women’s Day March 8 - International Women’s Day

Cuban Poster Art Gallery, http:///www.sims.berkeley.edu/~lcush/GenCat.html/



SMALL MULTIPLES

Reid Miles, Blue Note Cover

STEREO : Freddie Hubbard, Duke Jordan, Sam Jones, Art Taylor

THE FINEST IN JAZZ SINCE 1939

Crowew: TRUE BLUE TINA BROOKS




Small Multiples

SFGate .- o th

Ethnic Dance Festival

FOOD & DINING N 3 2003
WINE riday, June 13,
MOVIES FILM CLIPS San Francisco Chronicle
MUSIC € NIGHTLIFE Also opening today CHRONICLE SECTIONS
PERFORMANCE
Am ick Wi G W. Nevi
EVENTS Mick LaSalle, Edward Guthmann, C.W. Nevius
BOOKS ) ) )
» Printer-friendly version
VERADIO + Email this article to a
friend
NEW FLICKS ROUNDUP

SF Gate Ho

How about a New Flicks
newsletter? Sign up here.

"Capturing the Friedmans"

and Francg@co Casisa. Directed by

Traffic rialese. (PG-13. 90 minutes. St
et In Italian and Sicilian with English "Dumb and Dumberer:
== subtitles. At Bay Area theaters.) When Harry Met Lloyd"
Health Yep. dumb.
Business
Bay Area "The Eye"
e - "Respiro" is partly of interest for what it :
Columnists doesn't do. It's set on an Italian island w1 obwood Homicide”
Classifieds south of Sicily. but it doesn't try to imbue AQOQ g;v“c;]og omiciae
Search the setting with romance. It's about a sexy '
Index young wife and mother who doesn't fitin  »pjanito"

with her neighbors. but the movie is not | ow-budget wonder.
Jump to: an indictment of village provinciality. She

may be the prettiest and liveliest person ~ "Respiro” 1"\1

»rGo | On herisland, but she is also a bit crazy. Haunting.




Small Multiples

SFGate..n

FOOD £ DINING
WINE
MOVIES
MUSIC € NIGHTLIFE
PERFORMANCE

ART
EVENTS
BOOKS

TV ERADIO

SF Gate Ho

Traffic
Weather
Health
Business

Bay Area
Travel

Columnists
Classifieds
Search
Index

Jump to:

»»GO

Ethnic Dance Festival

FILM CLIPS
Also opening today

Mick LaSalle, Edward Guthmann, C.W. Nevius

-4 Drghha. Starring Valeria Golino
and Francg@co Casisa. Directed by
fiiiaiaf? rialese. (PG-13. 90 minutes.
In Italian and Sicilian with English
subtitles. At Bay Area theaters.)

"Respiro" is partly of interest for what it
doesn't do. It's set on an Italian island
south of Sicily. but it doesn't try to imbue
the setting with romance. It's about a sexy
young wife and mother who doesn't fit in
with her neighbors. but the movie is not
an indictment of village provinciality. She
may be the prettiest and liveliest person
on her island, but she is also a bit crazy.

Friday, June 13, 2003
San Francisco Chronicle
CHRONICLE SECTIONS

» Printer-friendly version
+ Email this article to a
friend

NEW FLICKS ROUNDUP

How about a New Flicks
newsletter? Sign up here.

"Capturing the Friedmans"
Superb.

"Dumb and Dumberer:
When Harry Met Lloyd"

Yep. dumb.

"The Eye"
Plodding.

lod

"Hollywood Homicide"
Appealing.

"Manito"

Low-budget wonder.

"Respiro"
Haunting.

Not having clear
differences makes it
hard to understand

Versus...



Repetition

- Reinforcing structure through repetition

— Repeat design elements across the program
— Helps people understand what is basic, what is unique
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Font size =2 —p

Body text size =3
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Example Repetition — Amazon (1/3)
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Example Repetition — Amazon (2/3)
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Example Repetition — Amazon (3/3)

e Early Adopter Products
Books These e the newest and coolest products our customers are buyng, The
Camaras & Photo following bsts, updated dady, e based entirely on purchase patterns.
Coll Phonas
Computers Star Wars Revenge of the Sith Figure: Chewbacca
ovD #9in Eoarly Adopter Toys & Games
Electronics
Handheics & PDAS Prem S Mardecturen The Wookiee warricr Chewbaccs
Kitchen & Housewaos batties beside fellow wamor Tarfid 10 save ther
R home plaret from the invadrg Separatsst forces,
Musrc Yods leads the couragecus fight to save,..read more 2 Appe 4GB Wod
wao Mo Blue
Tooks & Hardware MEB02LL/A
Toys & Games *» See af Top 25 Early Adopter Toys & Ganmes 3 App & GB Pod
Mry Blus
mm ﬁm
Essentials of Stem Cell Biology Photo MIBIOLL/A
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Aside: Change Blindness

- People are bad at noticing some kinds of changes
— Subtle changes over time
— Distractors
— Discontinuities (ex, in movies)
— http://viscog.beckman.uiuc.edu/djs_lab/demos.html

- On web site, errors displayed on same page, but
new page looks too similar

— Can't easily tell that a new page loaded

- Unfortunately, design implications currently unclear



Change Blindness
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Change Blindness
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Grid System
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Example Grid — Amazon (1/3)
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Example Grid — Amazon (2/3)
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Example Grid — Amazon (3/3)

CITNEN o rly Adopter Products
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Grid Systems
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Canonical Grid (2 Columns)
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Canonical Grid (6 Columns)

180



No Grid (ie, Don’t Do This!)
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Summary

Metaphors
— Appropriate ones can make Ul easier

Color

— Rods, cones, distribution

— Design guidelines

Grouping

— How to make things look related
— How to make things distinct

— Repetition useful

Layout
— Grids useful



Human-Computer Interaction Institute



Administrativia

- Reading assignment due next time

— In current syllabus

— What is the Document Object Model?
http://www.w3.org/TR/WD-DOM/introduction.html

— Wikipedia entry on Cascading Style Sheets

— ~4 sentence summaries (x2)

— 1 highlight (point of discussion, noteworthy,
they did it wrong, etc)




P3

- Progress?



