Graphical Screen Design

CRAP - contrast, repetition, alignment, proximity

Grids are an essential tool for graphical design

Other important graphical screen design concepts

visual consistency visual relationships
visual organization legibility and readability
appropriate imagery navigational cues
familiar idioms
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The Squint Test

Used to determine what stands out or what elements appear to belong
together
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CRAP: An Important Tool For Graphical Screen Design

Contrast
» make different things different
* brings out dominant elements
» mutes lesser elements

Repetition
« repeat design throughout the interface
* consistency

Alignment

* visually associate related elements
Proximity

« group related elements
* separate unrelated elements
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Graphical Design

Must account for:

+ a comprehensible mental image
- metaphor (known <-> unknown)

* appropriate organization of data, functions, tasks and roles
- cognitive model (how do I think it works)

* quality appearance characteristics
- the “look”

« effective interaction sequencing
- the “feel”

Sources:
- Principle of Effective Visual Communication for GUI design
Marcus in Baecker, Grudin, Buxton and Greenberg
- Designing Visual Interfaces
Mullet & Sano, Prentice Hall
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Components of Visible Language

Layout
« formats, proportions, and grids

Typography
* typefaces and typesetting

Imagery
* signs, icons, symbols; concrete to
abstract

scarves: 10.75
hats: 5.43

bold serif fixed

italic sans-serif variable

Sequencing L —

* how the interface unfolds
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Components Of Visible Language (2)

Visual identity
* unique appearance

Animation
* dynamics of display

Color and Texture
* convey complex information and pictorial reality
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Grids

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

Organization

* contrast to bring out dominant elements
« grouping of elements by proximity
* show organizational structure

* alignment

Consistency

* location

+ format

* repetition

* organization

Format of
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Uses A Grid: Consistent

Standard
icon set

adjusted

Message text in
Arial 14, left

VD

Do you really want
to delete the file
“myfile.doc” from
the folder “junk”?

Cannot move the
file “myfile.doc” to
the folder “junk”
because the disc is
full.

Saul Greenberg, James Tam




No Grid: Inconsistent

Standard || Message text in
icon set Arllal 14, left
adjusted

The file was
destroyed
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Another Grid Example

. Grid for Foim Type 1

Two-level Hierarchy
sindentation
scontrast

Heading
Ll
Labol | | Tt field
500 | . LL LL Ll i
Label | | |Combal =]
1le N A N ] 5
Label | - [| age multiine test fisld
1
Heading 1 Gnanans
. IR
- ™ Check box - I~ Check bor
L [ I |
- [T Check box . I~ Check boxr
i
Apply
T I

Logic of organizational

L

Alignment connects
visual elements in a
sequence

flow
|
Hote Sender [0 ]
Send to
Name ISau\ Greenherg
Email Isau\@cpsc ucalgam.ca
Message  [HiSaul
q Lets get together for lunch,
Perhaps tomomow?
Hudy
Instructions
Type INormaI mail =l
¥ Include attachememts
[~ Carbon capy
Apply Cancel
Grouping
by white
space
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Visual Consistency: Internal Consistency

Unless there is a compelling reason all elements of the same program follow the
same rules and conventions

Application specific grids can be used to enforce this

Jrormat Autoshape 2
[Colorsondnes || swe | Postion | petiee | Tetior | web |
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Visual Consistency: External Consistency

Follow interface and platform style conventions

Use grids that are platform (e.g., Windows) and widget (e.g., Java Swing)
specific

Deviate from these conventions only when there is a clear benefit to the user
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External Consistency Violated

w P T

I LIGANDFIT-SMALLPOX Name: JimmyT
S —
This project employs computational chemistry on Total CPU Time: 295 days: 11 h: 43 m: 17 s

la massive computing grid to analyze candidates
for a medical therapy to fight the smallpox virus.
The strongest candidates will be turned over to m Yiew your scores and rewards

the LS. Department of Defense for further
Device Information

levaluations.,
Overall Performance

]

—Task Execution Progress @l Processor | 100 | High-end Desktop System
m Hemory This Device:
B storage 113 My Devl.r:a.
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A Tool For Ensuring Consistency: Mumble Text

O Tip of the day: Monday, Mar 12

mmmm mmm

l? mmmm mmm ' mmmm mmm

* mmm mmm * mmm mmm
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Relationships Between Screen Elements

* explicit structure (e.g., the use of frames)

Mmmm: [ ] Mmmm: [ ] Mmmm: [ ]
M :
Mmmm: |:| Mmmm: |:| mmm

Mmmm: |:| Mmmm: |:| |:|
Mmmm:
Mmmm: [ ] Mmmm: [ ] Mmmm: ]

T T Mmmm: [
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Webforms
Form Title - [appears above AL in mozt browszers and iz used by Wi search B ackgound Color;
[ED Software Development Order Dezk FFFEFO
Form Heading - [appears at top of “web page in bold type) Text Colar:
L&D Software Development Order Desk [ Center  [0000BD
E-Mail rezpones ta [will not appear on Alternate [for mailta formz only) B ackaround Graphic
dverzchizig-d.caom
Text ko appear in Submit button Text ko appear in Reset button ) Mailta
Send Order Clear Form @ Rl

Scroling Status Bar Message [max length = 200 characters)
“afebbdania 1.5b with Image Map Wizard is herell =

[X<Prev Tab] [Hext Tab ]

Bad alignment
Poor choice of colors to distinguish labels from editable fields
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No regard for
order and
organization

Advanced FAX Se I

CiOn & [Onunkil connect C Off

Wait [#5 [3] seconds for connection
limeE seconds  Mumber of retries ITE
"kun

@' Fine ' Standard
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Baper size: | Letter [8% x 11 in) =l
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[ save | [ _camce | [ mew |

IBM's Aptiva Communication Center
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Haphazard layout

from Mullet & Sano page 105 (
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Bugrool

(Report ©) (wiew v )( Props w)( Help_v)

Mode: [create | Edit |

Category: (Z)
Subcacegory: [7)
Release: (7]
status: (=)

Synhepsis:

Bug 1D:

Type:
Hibiew

iibrary
19

Submitted

Frioriey: [1] na
Severiry: nna

Keywards:

Pub Summary:

see also:

Interest List:

|_Daserlption | work Around

Suggested Flx | Comrnants

Evaluation ‘

*

:

Root Cause: 7]
S5ame as:
Resp Mgr: [E)
Repairing a Resp Enge: [5]
Haphazard layout
from Mullet & Flags: [
Sano page 105 ]

documentatich—canfusing
GEELD) Houk 1:

nong Hook 2:

Fix Affacts Documentation

Genaric SVRS Problem

4 {b)
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= PrintMaonitor

Printin

Waiting

(d}

[ cancel Printing

Printing Status: Picture 4

[ set Print T

Preferences

~| & Snap to point

Pages To Print: 2
Looking for Laserwriter

“Immediate Gratif

[ Transform patiern tiles

[ Scale line weight

] Preview and print patterns
] Show placed images

[ $plit long paths on Save/Print

(a)

Constrain angle:

Corner radius: 0.0%5

Spatial Tension
from Mullet & Sano page 72

Cursor key distance: Il 014 i

Freehand tolerance:

fuipuf vesplution:

Auto Trace over gap: 'I'ﬂﬂ

[Cancel |

Type Preferences... |
Progressive Colors... )

Hriulurlt board

T

ile full pages
ingle full page

Ruler units ——
[ “ Centimelers |
|

) Inches
| ) Picas/Points

) Tile imageable areas

lc)
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Sort

First Sort second Sort Third Sort
sort By: Sort By: Sort By:
= g == Footnotd GlariTime  +) | Mesort  +]|[F T
Manimum Height Per Colun [ '
@ ® Ascending O Rscending O Ascanding

Numbering Style:

@ [ Numeric () -] |

2 Descending

O bescentting

O Bescending

ib)

O Custom: |*H ] i

Number Formal:

In Main Text:

Fosition: | Superscripl -

SuTrin:

In Footnote:

Position: [ Baseline vl
Prefin:
s ¢

!\*:'L”TIH:

Sel

(o) (o)

(@l

Using explicit structure as a crutch
from Mullet & Sano page 31
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w Exporting

M=l 3

|Folm to Expart;

(® Export to Access Database
() Export o text file [C54)

[ Purge responzes from original table I

| ‘ Cahcel |

‘ oK

WebForms

Overuse of 3-d effects makes the window unnecessarily cluttered
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Relationships Between Screen Elements

How do you chose when you cannot
discriminate screen elements from each other?

WS_FTP95 LE acs.ucalgary.ca
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Select | Delete |
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Navigational Cues

* provide initial focus

« direct attention to important, secondary, or peripheral items as appropriate
* assist in navigation through material

Saul Greenberg, James Tam
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Redesigning a layout using alignment and factoring
from Mullet & Sano Page 119
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T Image Preferences

~R Image Preferences

Image Type:
[Monochroma] Gray Scale | Color |

EPSF Quality:
[Use Preview Imags | use Postscript

Greeking Test Limlt:
7.0 pt.

Options:

[ AutoBackup on Save
[0 auto save Every Minutes

Image Type: [Monochroma] Gray Scale | Color |

EPSF Quality: [Use Preview mage | Use Postscrint ]

Greeking 7Opt

options: [J Auto Backup on Save
O Aute Save Every Minutes

The importance of negative space
from Mullet & Sano page 129
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Economy Of Visual Elements

* minimize number of controls

« include only those that are necessary

- eliminate, or relegate others to secondary windows

* minimize clutter

~ .

Sugwak: Properties

category: @ Dsfault submission afo

bugtest praperties
& O
&
T =
®  w
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& wm
=
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o =
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o =
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o o
o a
(a)

Hardwars Model: (2) sPARCstation SIC
05 versiem: (@ sunos &1

Window syscem: (@) ow 30

(b) &

aNe— &

Repairing excessive display density
from Mullet & Sano Page 111
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Economy Of Visual Elements (Tabs)

Excellent means for factoring related

items

Options

[71x]

view  General [Edt | print | save | speling | Advanced |

- General opt
™ Provide feedback with sound to screen elements
¥ Recently used e lst: [+ 5] entries
¥ Macro virus protection

Link sounds with File size greater than [100 =] kb

- User information

Name; [5aul Greenberg

Intials: [5G

| cancel
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Economy Of Visual Elements (Tabs)

Excellent means for factoring related But can be overdone
items
Options [21]

vew  General |Edt | print | Save | Speling | Advanced |

~General op!

I Provide feedback with sound to sereen elements

I¥ Recently used fle list: [+ 5] entries

¥ Macro virus protection }m
Link sounds with file size greater than [100 | =] kb Masissum Process Speed e |

- Liser

tiame: [5aul Greenberg

Initials: [5G

Canee
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Legibility And Readability
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Popkin Software's System Architect
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Legibility And Readability

[f wou wizh to add/change network information, please select
ane of the following options.

o VWANT TO CONMNECT TO AN E<ISTING TIME & CHADS
WORKGROUR OF MODIFY THE COMMECTION SETTINGS.

7 |'WANT TO BUILD A BRAND NEW WORKGROUF.

These choices must be really important,
or are they?

J Time & Chaos

Saul Greenberg, James Tam

Upper Case Text

THIS IS AN EXAMPLE OF TEXT THAT IS SHOWN ALL IN CAPITAL LETTERS.
ASYOU CAN PROBABLY TELL, THE LACK OF VARIATION IN HEIGHT
MAKES IT SOMEWHAT MORE DIFFICULT TO READ. THIS WHOLE
PARAGRAPHJUST GOES ON AND ON WITHOUT SAYING ANYTHING
SIGNIFICANT. THE OTHER SIDE EFFECT OF ALL CAPITALS IS THAT SOME
PEOPLE THINK THAT IT IS THE TEXT EQUIVALENT OF SHOUTING AT
SOMEONE. ALSO OTHER PEOPLE MAY THINK THATIT IS MORE
SIGNIFICANT BECAUSE ITIS ALL IN CAPITALS. THATISPROBABLY WHY
SOME PEOPLE DO IT - IN ORDER TO GIVE THE IMPRESSION THAT THEIR
MESSAGEIS REALLY IMPORTANT. BUT AS YOU HAVE PROBABLY
ASCERTAINED (ASSUMING THAT YOU HAVE EVEN READ THIS FAR) THAT
PUTTING TEXT ALL IN CAP’S IS SIMPLY TOO PAINFUL TO READ.
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Legibility And Readability

* Characters, symbols, graphical elements should be easily noticable and
distinguishable

Text set in TEXT SET IN

Helvetica CAPITOLS
Text setin

Text set in Braggadocio

Times Roman Text set in

Courier
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Legibility And Readability

Proper use of typography

* 1-2 typographical effects (typeface or typography) - 3 max
- Font types, normal, italics, bold, underline

« 1-3 fonts sizes max

Large Large

Medium Medium

Small Small

Readable Unreadable
Design components to be Design components to be
inviting and attractive inviting and attractive
Design components to be Design components to be
inviting and attractive inviting and attractive

x
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Legibility And Readability

* typesetting
- point size

- word and line spacing

- line length

- indentation
- color
Readable Unreadable: Design components
Design components to be to be easy to interpret and
inviting and attractive understand. Design components to

be inviting and attractive

Design components to be
inviting and attractive

v x
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Legibility And Readability

Grayed-out example text hard to read.
Why not make it black?

|

W Microsoft

) . D=a
Positive: |$123,458,?89.DDD Megative: |[$123,458,?89.DDD -

".t’-‘«ppealance samples

Currency symbol:

Mo, of digits after decimal:

Regional Preferences
applet in Windows95

” Mormal
|$ 'I I @ EE '
» —_
cE
Ig 'g
= |§
I @
T
=]
g
3
-z
Text orientati kes it EI
ext orientation makes i x| [Eelel
difficult to read

Page 1 Se
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Imagery

I
Signs, icons, symbols 9 | BOOZE!
* right choice within spectrum from concrete to abstract

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

Saul Greenberg, James Tam

An Example Of Why Icon Design Is Hard

El GroupWise Guides M=l &3

il-. GroupWise Basics

Find out what iz new in Groupkwise, Leam the bazics of
meszaging and scheduling.

Novell GroupWise 5.1:
What do these images mean?
*  No tool tips included
*  One of the tabs is a glossary explaining
these images! Which one?
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Imagery (Continued)

Image position and type should be related
* image “family” B

|,: = &= 5= P

D& H &
|l Edi Tt | Gl B i €5

* don’t mix metaphors

Consistent and relevant image use
* not gratuitous
« identifies situations, offerings...

Saul Greenberg, James Tam
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Choosing levels of abstraction
from Mullet & Sano Page 174
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P Tichards Rotaook

[N Hendwriting Recognition
) Case Heuristics

Y word-level Accuracy
) woll Street Journel Sentences
[0 usability PenPoint vs. Hecintosh
[ PenPaint Product Tesm
~2) Notes: B/91
) agenda 8/2/91
[0 1991 Blazers Games
~2) hates
3 Directions 1o Coliseum

) anetysis of Losses (2) ta Werriors
[0 Lew School Hemoirs

I B &) & = 4 4
Help Settings Accessaries Mlabosery Conmections Keybssrd InBox DutBos

v

Refined vs excessive literal metaphors
from Mullet & Sano page 25
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Idioms

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 ‘

= Microsoft PowerPoint - [0_grapical_design.ppt]

Some examples

] Fie Edit | Wiew Insert Format Tooks Slids Shod window Help
g@g“ﬁg\ide e &)
5 [Z] outline

Arial
B8 siide sorter
= Motes Page

Standard
Typographic controls

Toolbars and tooltips ‘

ET Slide Show
What you see is what you get

displays

P Black and White Titl= Taster

Slide Miniature: Handout Master

Speaker Notes.\ Mokes Master

Pulldown menus Cascading menu
Dialog box item Saul Greenberg, James Tam




How To Choose Between Widgets

1 What components must be in the display
* necessary visual affordances
« frequent actions
- direct manipulation for core activities

- buttons/forms/toolbar/special tools for frequent/immediate actions
- menus/property window for less frequent actions
- secondary windows for rare actions

@l Document?2 - Microsoft Word
| Bl Edit Yiew Insert Formet Tools Table Window Help

Hormal - TimesNewRoman = 12 = | B 7 W |[=

= »

DzR ey ibid =
@‘ &ll Entries ‘&Ew‘.. . Edit Text., . |Q@M (5 E|Ka =

3 - ' 4 ce B
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How To Choose Between Widgets (Continued)

2 How are components related?
* organize related items as “chunks”

3 What are familiar and expected idioms?
* cross application look and feel

MS-PowerPoint

[T e sl
el G| et A OCEHAE S-L-A-SFEBN. [ Dar e ¢ 295% s 0.
Gl (e et Fgm Jook S Bum et - almi
D@@ay 'tay - AHOBD an e - 0.
e cmsusEEE KA [ropm——— MS-Word
-1
B P i fma e T e =
sl s emmier s e s gl EEE EHEET DSGE QAT Ad - Q09 3 =h
4 A~ oS EH.
: : —
Chapter 1|
Itroduscing ehamge awarenes
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Widgets And Complexity

* how can window navigation be reduced?
- avoid long paths
- avoid deep hierarchies

7 l
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What You Now Know

Grids are an essential tool for graphical design

Important visual concepts include
* visual consistency
- repetition

* visual organization
- contrast, alignment and navigational cues

« visual relationships
- proximity and white space

« familiar idioms

* legibility and readability
- typography

* appropriate imagery

Saul Greenberg, James Tam




Goals:

Methods:

Products:

Interface Design and Usability Engineering

Articulate:
*who users are
their key tasks

centered
design

Brainstorm

/’ designs

Psychology of
everyday
things

User involvement

Representation & walk-

metaphors

User and
task
descriptions

Refined
designs

Patrticipatory

interaction

Task scenar

through

low fidelity
prototyping
ethods

Throw-away
paper
prototypes

Graphical
screen
design

Usability

Interface | |testing
guidelines|
Style Heuristic

guides evaluation

high fidelity
prototyping
methods

Testable
prototypes

Completed
designs

Field
testing

Alpha/beta
systems or
complete
specification
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