Graphical Screen Design

CRAP - contrast, repetition, alignment, proximity
Grids are an essential tool for graphical design

Other visual design concepts
consistency relationships

organization legibility and readability
navigational cues appropriate imagery

familiar idioms

Major sources: Designing Visual Interfaces, Mullet & Sano, Prentice Hall / Robin Williams Non-Designers Design Book, Peachpit Press

Slide deck by Saul Greenberg. Permission is granted to use this for non-commercial purposes as long as general credit to Saul Greenberg is clearly maintained.
Warning: some material in this deck is used from other sources without permission. Credit to the original source is given if it is known.



CRAP

Contrast

- make different things different
— brings out dominant elements
— mutes lesser elements

— creates dynamism

Good Design Is As Easy
1-2

Good design

is as easy as.

Learn the principles,
:l'_.'f:.-_',- o J-ln'l..'h':'.l' { e e .l.-J.':.-.'.'::.' phpmd,

Recognize when you're not using them.

Pt of it words — e e prodiem,

Apply the principles.
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Robin Williams Non-Designers Design Book, Peachpit Press



CRAP
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— repeat design throughout the interface
— consistency
— creates unity

Good design

is as easy as.

Learn the principles,
:l'_.'f:.-_',- ;'.'.u-lrl_.'lu':'.l' { e e .l.-J.':.-.'.'::.' phpmd,

Recognize when you're not wding them.

Pt @ it words — raene 1€ prodiem,

Apply the principles.
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CRAP

Good Design Is As Easy
as 1-2-3

I Learn the principles,
ler than yo

Alignment

— visually connects elements |
— creates a visual flow

Good design

is as easy as ...
Learn the principles,
ey ;'.'.u:lrl_.'lu':'.l' { der ey .lrJ.'jr.l.':h' phprd,

Recognize when you'ré not using them.
Port o it words — e e prodiem,

Apply the principles.

Vo I e cpnenaed

Robin Williams Non-Designers Design Book, Peachpit Press Saul Greenberg



CRAP

Proximity
groups related elements
— separates unrelated ones

Robin Williams Non-Designers Design Book, Peachpit Press

Good Design Is As Easy
as 1-2-3

Good desngn

is as easy as ...

Learn the principles,
:l'_.'f:.-_',- ;'.'.u:lrl_.'lu':'.l' { e e .l.-J.':.-.l.'::.' phpmd,

Recognize when you're not using them.

Pt o it words — raene e proddem,

Apply the principles.

Vour I e cpnenzend

Saul Greenberg



Where is a view focused

CRAP combines all aspects with the goal to provide guidelines
for reading a graphics

title

Good design

subtext is as easy as.

Learn the principles.

Theyre J-ln'l..'h':-'.l' { e e .-.-.l.':.-.'.'::.' phpmd,

three points
Recognize when you're not using them

Pt of it words — e e prodiem,
main point Apply the principles.
Your I e et
sub point

Robin Williams Non-Designers Design Book, Peachpit Press
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Saul Greenbere  GroupLab Dept Computer Scisnce University of Calgary

Saul Greenberg, Professor
Human-Computer Interaction &
Computer Supported Cooperative Work
Dept. of Computer Sciznce
University of Calgary
Calgary, Alberta
CANADA T2N IN4
Phone: +1 403 220-6087
Fax: +1 403 2344707
Email: saul@cpscucalgary.ca

EBesearch
GroupLab project deseribes research by my group
Publications by our group; most available in HTML PDF, and postseript
Project snapshots describes select projects done in Grouplab

Grouplab software repository

Grouplab people
Graduate Students

I have a few openings for M3c and PhD students who are interested in Human Computer Interaction and / or Computer Supported Cooperative Work. Some
research and project ideas honors and sraduate students

Courses offered this year

Original

CPSC 431: Foundations and Principles of Human Computer Intera
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Saul Grzenbere Grouplab Dept Computer Scisnce Universitw of Calgary

Saul Greenberg, Professor
Human-Computer Interaction &
Computer Supported Cooperative Work

Dept. of Computer Science
University of Calgary
Calgary, Alberta
CANADA T2N IN4

Phone: +1 403 220-6087
Fax: +1 403 2844707
Email: saul@cpac ncalgary.ca

EResearch
GroupLab project describes research by my group
Putblications by our group; mest available in HTML, PDFE, and postscript
Project snapshots describes select projects done in Grouplab
Grouplab software repository
Grouplab paople

Graduate Students

I have a few openings for MSe and PhD students who are interested in Human Computer Interaction and / or Computer Supported Cooperative Worke. Some

raszarch and project idess honors and graduate studsnts

Courses offered this year

CP3C 481: Foundations and Principles of Human Computer Intera
CPSC 581: Human Computer Interaction IT: Interaction Desig
CP3SC 601.13: Computer Supported Cooperative Work

Proximity
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Saul Grzenbere GroupLab Dept Computer Science University of Calgary

Saul Greenberg, Professor
Human-Computer Interaction &
Computer Supported Cooperative Work

Dept. of Computer Science 3
University of Calgary
Calgary, Alberta
CANADA T2N IN4

Phone: +1 403 220-6087
Fax: +1 403 2844707
Email: saul@cpec ucalgarv.ca

Research  Grouplab project deseribes reszarch by my group
Bublications by our group; most available in HTML PDFE, and postseript
Project snapshots deseribes selact projects done in Grouplab
Grouplab seftwars repositery
Grouplab people

Graduate Students  Thave a faw openings for MSe and PhD students whoe are interestad in Human Computer Interaction and | or Computer Suppoerted
Cooperative Work. Some research and project ideas honors and graduate students

Courses gffered this ~ CPSC 431: Foundations and Principles of Human Computer Interaction
year  CPSC 581: Human Computer Interaction IT: Interaction Design
CPSC 601.13: Computer Supported Cooperative Work

-
Previous Years:  CPEC 681: Research Methodelogies in Human Computer Interaction A I I n m e n t
CPSC 609: Research Methodology for Computer Science (old!)

CPSC 601 .48: Special Topics: Heuristic Evaluation
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Saul Greenberg  Grouplab Depit Compuiier Sclence Liniversky of Calgan

Saul Greenberg
Professor

Human-Computer Interaction &
Computer Supported Cooperative Work

Dept. of Comput=r Scisncs
University of Calgary
Calgary, &lbe=rts

CANADA TIN 1N4

Phon=: +1 403 220-60E7
Fax: +1 403 3B4-4707

Email: saulfopsc. ucalganys.ca

Graduate Students Research Ideas. I have a few openings for MSc and PhD students who are interested in Human
Computer Interaction and / or Computer Supported Cooperative Worl.

Courses offered this CPSC 481: Foundations and Principles of Human Computer Interaction
year CPSC 581: Human Computer Interaction II: Interaction Design
CPSC 601.13: Computer Supported Cooperative Work

Previous Years CPSC 681 : Research Methodologies in Human Computer Interaction
CPSC ©699: Research Methodology for Computer Science (old!)
CPSC 601.48: Special Topics: Heuristic Evaluation
CPSC 601.56: Advanced Topics in HCI: Media Spaces and Casual Interaction
SENG 609.05: Graphical User Interfaces: Design and Usability
SENG 609.06: Special Topics in Human Computer Interaction
Ego alert: My entry on U Calgary's 'Great Teachers" Web Site

Administration Ethics Committee for research with human subjects; I am the chair

Last updated: March 20, 1367 C O n t ra St
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SENG 609.05 Graphical User Interfaces: Design and Usability
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CRAP summary

Contrast

— make different things different
— brings out dominant elements
— mutes lesser elements

— creates dynamism

Repetition
— repeat design throughout the interface

— consistency
— creates unity

Alignment

— visually connects elements
— creates a visual flow

Proximity

— groups related elements
— separates unrelated ones

Robin Williams Non-Designers Design Book, Peachpit Press



Contrast using visual weight

Create a point attracting attention
and then you guide user’s eye Lincoln's Thoughts
on the screen on Business

Example of visual flow:
- image

- heading

- date e
- logo
— text

pr als (‘_"9

User’s view steps from one item to other following weights

Saul Greenberg



Contrast using font




Contrast — serif/sans serif font

A serif is a decorative

embelishment on the for |Onger teXtS, Serifs

]
S S erlf guide reader letter by
(<) Times New Roman

letter

Baskerville Old Face, Century, Century Schoolbook,
Constantia, Garamond, Georgia, Goudy Old Style, Palatino,
Times New Roman

A minimalist font--there are no serifs. Sans in
French means without.

good choice for on-

a ns se rifmbﬂ line texts,

A monoweight font--there are no S e ri fS m a y I O W e r
s dmesonep readability (blurred

Arial, Bell Gothic, Calibri, Candara, Century Gothic, Corbel, pIXG|S)
Franklin Gothic, Gill Sans, Lucida Sans, Microsoft Sans

Serif, MS Reference Sans Serif, Myria Pro, Tahoma,

Trebuchet MS, Tw Cen MT,



Contrast - simple modifications

Add to Basket

Cancel

which button is
more important ?

Add to Basket

Cancel

Add to Basket

Cancel

Add to Basket

Cancel

<— no ,depth"

<—  Bold" canceled

<«— button replaced
by link



Repetition unifies design

Exireme
Nachos

well
with
khakis. [ %

JYTYYYY vv

=CC&3

iYucat
Only ‘he Pnc}e |s,Checci

Only fwe Pnc)e |s{Cheo ¢

Saul Greenberg



Color pallete unifies design

Barevné ladeni

© Barevné

Barevné ladéni

(© Barevné



http://kuler.adobe.com/

Text alignment helps to categorize

100 West Union Street 111 Smithfield Road

Athens, Ohio 45701 Cleveland, Ohio 44249

740-589-5555 440-555-5895

Education

Ohio University Athens, Ohio

Bachelor of Business Administration Cumulative GPA: 3.6

Major: Management Information Systems Expected Graduation: June 2008
Work Experience

Appalachian Regional Entrepreneurship nitiative Athens, Ohio
ConsultantAug 2007 - Present

Performed market and industry research

Prepared company and finandal analyses

Developed strategic business and market plans for mid-sized companies
Implemented stabilizing and growth strategies with dients

Progressive Auto Insurance Cleveland, Ohio

IT Intern June 2007 - Aug 2007

Completed programming for seven company-wide applications

Assisted with quality and assurance testing

Worked with cross-functional team to design new pricing system
Footlocker Athens, Ohio

Shift Supervisor Jan 2007 - June 2007

Supervised six employees

Responsible for all employee scheduling and opening and dosing store
Sales Representative June 2006 -Jan 2007

Assisted customers with purchasing process

Exceeded required s3les zoals each week

Professional Associations

Bets Gamma Sigma, Business Honors Sodety Mar 2006 - Present

Beta Alpha Psi, National Fraternity for Finandal Information Professionals Sept 2005 - Prese
Assoriation for Information Technology Professionals, Viee President Sept 2004 - Present
Omicron Deltz Kappa, Leadership Honors Sodety Nov 2004 - Present
Honors and Awards

Copeland Scholar/Ohio Business Fellow, competitive scholarship programs Sept 2004 - Pres
Provest Scholarship Sept2004 - Sept 2005

Dean’s List Fall 2004 - Present

Computer Skills

Microsoft Word, Excel, Access and Visio, Blackboard, Photoshop, Snaglt
Class experience: Visual Web Developer, C#, HTML, SharePoint

Joseph Bobcat

jbobcat@ohio.edu
100 West Union Street
111 Smithfield Road
Athens, Ohio 45701
Cleveland, Ohio 44249
740-589-5555

Education
Ohio University; Athens, Ohio
Bachelor of Business Administration
Cumulative GPA: 3.6
Major: Management Information Systems
Expected Graduation: June 2008

Work Experience
Appalachian Regional Entrepreneurship Initiative; Athens, Ohio
Consultant, Aug 2007 - Present
» Performed market and industry research
» Prepared company and financial analyses
e Developed strategic business and market plans for mid-sized companies
* Implemented stabilizing and growth strategies with clients

Progressive Auto Insurance; Cleveland, Ohio

IT Intern, June 2007 - Aug 2007

» Completed programming for seven company-wide applications

» Assisted with quality and assurance testing

*  Worked with cross-functional team to design new pricing system

Footlocker; Athens, Ohio

Shift Supervisor, Jan 2007 - June 2007

» Supervised six employees

« Responsible for all employee scheduling and opening and closing store
Sales Representative, June 2006 - Jan 2007

+ Assisted customers with purchasing process

+ Exceeded required sales goals each week

Professional Associations
Beta Gamma Sigma, Business Honors Society, Mar 2006 - Present
Beta Alpha Psi, National Fraternity for Financial Information Professionals, Sept 2005 - Present
Association for Information Technology Professionals, Vice President, Sept 2004 - Present
Omicron Delta Kappa, Leadership Honors Society, Nov 2004 - Present

Honors and Awards
Copeland Scholar/Ohio Business Fellow, competitive scholarship programs; Sept 2004 - Present
Provost Scholarship; Sept 2004 - Sept 2005
Dean'’s List Fall; 2004 - Present

Computer Skills
Microsoft Word, Excel, Access and Visio, Blackboard, Photoshop, Snaglt
Class experience: Visual Web Developer, C#, HTML, SharePoint

Saul Greenberg



Appliances

Audio, TV & Home Theatre
Blu-ray

Camera & Photo
Computers & Office
ovD

Electronics

Garden & Outdoors
Home & Garden
Houseware & Furnishings
iPod, MP3 & Accessories
Kitchen & Dining
Lighting

MP3 Downloads

Music

Music, DVD & Games
Office Products & Supplies
PC &Video Games

PCs & Laptops
Peripherals & Accessories
Sat Nav, Phones & PDA
Software

alphabetic list

Proximity and alignment

Music, DVD & Games
Music
MP3 Downloads
DvD

Blu-ray
PC &Video Games

Electronics
Camera & Photo
Audio, TV & Home Theatre
iPod, MP3 & Accessories
Sat Nav, Phones & PDA

Computers & Office
PCs & Laptops
Peripherals & Accessories
Software
Office Products & Supplies

Home & Garden
Kitchen & Dining
Appliances
Houseware & Furnishings
Lighting
Garden & Outdoors

groups with heading



Alignhment - grid analysis

f

original design revised design

Saul Greenberg



Grids

Horizontal and vertical lines to locate window components
— aligns related components

Organization \F/g:gglte"f
— contrast for dominant elements contents

— element groupings by proximity

— organizational structure n ] ;
, tandard | Message text in
— alignment . Arial 14, left
icon set A /
adjusted
. Widget to
Consistency et N\
— location spacing
- format N No ||/ Ok
- element repetition /
— organization window
to widget Fixed
spacing components




i, Grid for Form Type 1

Two-level
Hierarchy
eindentation
econtrast

Heading g | e :
IR ) ) I S j
Labal | | |Text field :
,,,,,,, | [ [ [ R I
Label Carnbo = = = j :
Y ) () N I O .
Label | - | =rqe multiing text field
HEﬂdingw R I I
I ) S S N
------- - [ Checkbox. ... .. | [ Checkbox| . ... .. [
R | | [ UL I W
....... :|_I:he|:k|:u:|:-:...... _I-l:hE:I:kbl:l:-: \
I m
C A N I Apply \EEH\E|
"""""""""" | —~ \
| N\

Alignment
connects visual
elements in a

sequence

Logic of
organizational
flow
i, HNote Sender Hi=] &3
Send to
Name Saul Greenberg
Email zaul@cpac. ucalgan).ca
Message |HjSaul
Letz get together far lunch,
Ferhaps tomornow?
Juidy
Instructions
Type

-

INu:urmaI rnail
v Include attachememts

[~ Carbaorn copy

Apply Cancel |

Grouping
by white

space




Repetition brings visual consistency

internal consistency
- elements follow same conventions and rules
— set of application-specific grids enforce this

external consistency
— follow platform and interface style conventions
— use platform and widget-specific grids

deviate only when it provides a clear benefit to user

I Warning ' I O Tip of the day: Monday, Mar 12

mmmim mmim
mmmm mmm I mmmm mmm
= mmm mmm = mmm mmm
Dismiss
L Dismiss |

v x



Grid design

Graphical redesign

Create a grid emphasizing:

visual consistency

relationships between
screen elements

navigational cues
economy

legibility and readability
imagery

Shde Show Options

Tirmer

O Wit for Click
o Tirmer

Sound

Play Sound

seconds -

Options
u Loop Mode

Random Overlay
[ Fit in WWindow

D Showe Menu Bar

[ Choose Sound File...]

I

Sort [Cancel ]
Sorf By ... Caption LY,
Direction I
O Ascending
Descending

Cancel




Constructing a grid — an easy (amateurish) approach
1. Maintain consistency with GUI style
e J|ocate standard components - title bar, window controls, ...

2. Decide navigational layout + white space + legibility + typography
e annotated grid shows location of generic components
e these generic components may have their own grids.

Title batr (zee
other grid)

Image in empty

"
columty
First order labels .ﬁi%z{

10pt Bold Arial | —

Fadio/checkboxes
[ statidard)

[
Aecond order
cottrols /
10pt Mottmal Aral | S

Spacing between
groups

Dialog box
cotitrols (see other
grid)




Using the grid
3. Determine relationships, navigational structure
e map navigational structure onto the grid

4, Economize
e collapse two windows into one
e trim sound dialog

shde Show Options

&n)



Using the grid

5. Evaluate by displaying actual examples

6. Economize further

e decide which we prefer

Shde Show Options

@ click
{3y _ 5seconds

Timer

Options ] loop maode

|:| fit inwindow

randam overlay

|:| showe rmenu bar

(O Descending

Sound Mane (Elrnwse]
Sort by ([Mone ?
& Ascending

Cancel

)

=lide Show Options

@ click
O 5seconds

Timer

Options O laap maode

randam overlay

D fit in window

D show menu bar

Sound |[Mone Browse
Sorthy [Mane v

@ Ascending

O Descending

Cancel




Relate related screen elements

proximal clusters
alignment

white (negative) space
explicit structure

Mmmm:

Mmmm:

Mmmm:

Mmmm:

Mmmm:

X

Mmmm:

Mmmm:

Mmmm:

Mmmm:

Mmmm:

Mmmm:

Mmmm:

Mmmm:
Mmmm:

Mmmm:




Guide focus using navigational cues

provide initial focus

direct attention as appropriate to important 2ndary, or
peripheral items as appropriate

order should follow a user’s conceptual model of sequences




ﬂ-ﬁ

Image Preferences

10 Image Preferences

Iimage Type:

M i RO 8

Gray Scale Color

EPSF Quality:

'| Use Preview Image | Use Postscript

Greeking Text Limlt:

7.0 pt.

Options:
[] AuteBacku

p oh Save

[] Auto Save Evary Minutes

B (Cancel ) ( Reset )

|

Image Type: |Monochroma| Gray Scale Color

EPSF Quality: | Use Preview Image | Use Postecript

Greeking 7.0 pt

options: ] AutoBackup on Save
[] AutoSave Every Minutes

(Cancel) (Reset )

The importance of negative space and alignment

Mullet & Sano



Economy of visual elements

minimize number of controls

include only those that are necessary
- eliminate, or relegate others to secondary windows

minimize clutter
— so the information is not hidden

xAXX: MXX g
MMMM
AXX: XX
xAXX:
AXX: XX -
xAXX:
xAXX: XXX XXX
OO OO o O
OO OO
NNNN
AXX AXX
XX AXX
OO OO




Tabs
— excellent means for factoring related items
— but can be overdone

Optons ________________________HK| Options ?X

view  General |Edt | Print | Save | Speling | Advanced | sae |  searity |  spelingandste |
: View l General ] Edit ] Print ]
—iaeneral options
[ Provide Feedback with sound ko screen elements 22
[v Startup Task Pane
W' Recertly used File list: F E entries ¥ Slide Layout task pane when inserting new slides
[¥ Macra virus prokection W Status bar
[v Vertical ruler
Link sounds with file size greater than IlEIEI E Kb V¥ Windows in Taskbar
Slide show

- User information [+ Popup menu on right mouse dick

ame: ISauI Greenberg [v Show popup menu button
[v End with black slide

Inikials: ISG
Default view

Open all documents using this view
|The view saved in the file ﬂ

Cancel

Cancel |




Imagery

Signs, icons, symbols .
- rlght ChOice Wlthln SPECtrum from COncrete to abstract Winzip  “Wordpad

Icon design is very hard
— except for most familiar, always label them

Lviewpro  lomega

o AR
Image position and type should be related “I,FF Vil S

:I !

- image “family”

COﬂS'Stent and releva Nt |mage use FrontPage Linux Boot
— identifies situations, offerings...

§- Eudora Light
File Edit Malbow Meszage Transfer Special Tool: Window Help  Eudora Pro

¥ 6 & 3 « || & @ 8|\

= 2
=7




Icons easy ? Not at all !

Holistic approach
Make sure that each icon differs from surrounding
icons, while still working together as a whole

} Add invoice %
Delete invoice E i I
M s8M t MWoiCEs

1y E'||‘I I

Show

paid up invoices

all invoices



http://psd.tutsplus.com/articles/theory/7-principles-of-effective-icon-design/
http://psd.tutsplus.com/articles/theory/7-principles-of-effective-icon-design/

Idioms

E.g.: Familiar ways of using GUI components
— appropriate for casual to expert users

— builds upon computer literacy
- must be applied carefully in walk up and use systems

Window manipulation Alles

Microzoft PowerPoint - [0_grapical_deszign_ppt]

” File Edit | Yiew Insert Formab Tools Slide|Show Window Help Standard
|0 & || B siee o\ | @ @ typographic controls

Toolbars and tooltips

Arial

-

Cutline H I U & ||é

Ed Slide Sorter
(=] Mokes Page
E Slide: Shiow

Slide Master

- P2 Black and White
g Slide Miniature

Speaker Motes. .. Mokes Masker

Cascading menu

TihleMaster

Handout Masker

e en |

Pulldown menus

Microsoft Powerpoint

Dialog box item




How to choose between widgets

What components must be in the display?
— necessary visual affordances

— frequent actions
e direct manipulation for core activities

e buttons/forms/toolbar/special tools for frequent/immediate
actions

e menus/property window for less frequent actions
e secondary windows for rare actions

How are components related?
— organize related items as “chunks”

What are familiar and expected idioms?
— cross application look and feel



There is also a professional grid design

N /N

_,4-"’/{ A hanging line’ is then

created by drawing a line
across fram the bizecting
lines (al.

V
>
AN
Pa
l'\'"-.

Dividing the space between
lime (b) and the top of

our content area [c)

gives us our hanging line,

=
N
/2

7=

Saul Greenberg



Grid design and morning headache

We are not professional typography designers,
at least most of us, ...

So let the professionals to do the job ...



What you now know

CRAP principles
Grids help ... (an essential tool for graphical design)

Other visual concepts include

— visual consistency
e repetition

— visual organization
e contrast, alignment and navigational cues

— visual relationships
e proximity and white space

— familiar idioms (may help or result in negative transfer effect)

— legibility and readability
e typography

— appropriate imagery



Some reliable guidelines available ?

Jenifer Tidwell

Designing Interfaces: Patterns for Effective Interaction
Design

O "Reilly, 2006

Organizing content
Getting Around
Organizing Page

Doing Things

Showing Complex Data
Getting Input From Users
Builders and Editors
Making It Look Good



Some guidelines on WWW ?
Martijn van Welie, Philips Design

http://www.welie.com/patterns/

User needs Application needs
Navigation around Drawing attention
Basic interactions Feedback

Searching
Dealing with data
Personalizing

Simplifying interaction

Shopping Context of design
Making choices Site types
Giving input Experiences

Miscelleaneous Page types



Example of a Welie’s pattern

Directory Navigation
Problem: Users need to select an item out of a set
Solution: Sum up level 1 and 2

Business & Economy
BZH, Finanece, Shopping, Jobs...

Computers & Internet
Internet, WA, Software, Zames...

MNews & Media
Newspapers, T, Radia...

Entertainment
Movies, Humor, Music...

Recreation & Sports
Sports, Trawel, Autes, Qutdoars...

Health
Dizeazes, Drugs, Fitness, Medicine. ..

Reqgional

Countries, Regions, US States...

Society & Culture

Feople, Environment, Religion...

Education
College and University, K-12...

Arts & Humanities
Photography, History, Literature. ..

Science
Animals, Astronomy, Engineering...

Social Science
Languages, Archaeology, Paychaology...

Government
Elections, Military, Law, Taxes...

Reference
Phone Humbers, Diction aries, Quotations...

Structure of patterns: Use when, How,

More Examples



Goals:

Interface Design and Usability Engineering

rticulate:

ewho users are
gl key
~ =

Methods:

Products:

Task
centered
system
design
Participator
y design
User-

centered
design

Evaluat
e
tasks

Brainstorm
designs

task

ns

User and

descriptio

Psychology of:

everyday
things

User
involvement

Representatig

& metaphors

Participator

y
interaction

Task
scenario
walk-
through

\J
low
fidelity

away paper
prototypes

| Refined
designs

Graphic
screen
design

Interfaceg
guidelinds

Style
guides

Usability
testing

Heuristic
evaluati
on

Complet
ed

9Iesig,\ns

high
fidelity

prototypin
et

es

Testable
prototyp

Field
testing

Alpha/beta
systems or
complete
specificatio
n




