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Vicual degign

* Solving communications problems in ways that are both functionally
effective and aesthetically pleasing.

» Creating a visual language containing a vocabulary of design elements
characterized by

» Visual characteristics—shape, size, position, orientation, color,
EEralire . . . .

 Organizational relations—balance, structure, proportion, ...

* Visual syntax—rules for assembling elements w/in design language
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Vicual degign ag communication

 Goal: efficiently & accurately transmit information from
o user

» Visual characteristics & organization encode information

noise

Message [, Sender Channel p| Receiver | o

BOULCS (Encoder) (Decoder) Destination




(Boale for vigual degign

* Successfully transmit information
* Reduce visual search time through layout & organization

- Create desired emotional reactions through aesthetic choices

* Present coherent & consistent design that reduces ambiguity
and potential confusion



Aegthetic-Usability effect

- Humans percelive more aesthetic designs as easier to use [ | ]

« Aesthetics

* Influence first impressions and initial adoption

- foster positive attitudes, which increases tolerance of problems &
INncreases creativity In users

» [ 1] Masaaki Kurosu and Kaori Kashimura. (1995). Apparent usability vs.
inherent usabllity: experimental analysis on the determinants of the apparent
usability. Conference on Human Factors in Computing Systems (CHI), 292-29 3.
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Human vigion



Human eye

Ciliary

muscle

Cornea

Choroid

Retina

Optic

Blood vessels nerve




Sengation & perception

» Sensation - process of converting photons perceived by

the eye into electric signals traveling through neurons

* Perception - process of interpreting bitmap of visual
stimuli into figures & concepts



Fixation

* Eyes constantly moving around, changing focus on elements in visual
scene

* Average fixation duration ranges from 200 - 250 milliseconds

» Certain environments have preset scanning order (e.g., English text Is
left to right, top to bottom)

* Important consideration in visual design Is the order in which
elements may receive focus

» Strong contrasts & structure can help draw focus to specific
elements



tlegance & Simplicity



tlegance & gimplicity

* Elegance—derives from Latin
eligere, to “'select carefully”

* Judicious selection of elements
and economy of expression
revealing an intimate
understanding of problem

* Removing & combining
superfluous elements until only
the necessary remains



Benefite of simplicity

* Approachabllity - rapidly
understood affordances,
allowing glanceable
understanding of possible
interactions

* Immediacy - greater

emotional iImpact because
interactions can be quickly
understood



Error - excessive skeuomorphigm

| ' 1 otus Organizer
» Skeuomorphism - making :

visual design resemble reality B o T e soiec
evori I vo<i5l

* Excessive skeuomorphism is

distracting and wastes

potential visual bandwidth
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Reducing a degign to ite eegence

» Make design simple, bold direct by

(- n W Bz o
removing Inessential detalls & elements ->
) g
 Even essential elements may be ¥ >
suggested

|. Determine essential qualities &
information to be conveyed

2. Critically examine each element & ask

normal abnormal

how design would suffer without It.

3. Iry removing elements. What happens!
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Regularizing the elemente of g degign

y Rete Delle
Va // Ferrovie Nord Milano

V4

* Reduce information by repeating elements
according to a rule, principle or rhythm

* Enable user to scan ahead

|. Use regular geometric forms, simplified controls,
muted colors where possible

2. It multiple similar forms required, make them

. . , , , train lines simplified
identical as much as possible In size, shape, color, orientations of labels regularized with train lines

texture, spacing, alignment

3. Limit variation in typography to a few sizes

4. Make sure critical elements intended to stand out
are not regularized




Combining elementg for leverage

* FInd points where one element can do r
the work of two I ;)

|. Review functional role played by each

element.
' ' ' Slze: | Dimensions [Scaling | =) o
2. Look for situations where multiple ot e
. st 4 adltion
elements are filling the same role. o -~
%
3. Combine redundant elements into labels can set context for several controls,

. . . . reducing visual interference
single, simpler unit or common high-level

idiom



Scale, Contragt, & Proportion



Scale, contragt, & proportion

Information consists of differences that make a

difference. (Edward Tufte, Envisioning Information)

Individual visual attributes of design that encode
information
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Terminology

Scale - relative size or magnrtude of

element In comparison to related elements

Contrast - visually noticeable distinctions
along a common visual dimension

Proportion - ratio and balance between
elements

Emphasis - contrasts can emphasize
important elements or areas & add visual

interest by creating tension & drama
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Retinal variableg

@ YV o=
O @ 2 & O

O )= I O

* Bertin's retinal variables: size, value, orientation
texture, shape, position, and hue

i



Principleg

Clarity - contrasts should be clear and easily differentiated,

not slight and subtle

Harmony - proportions and ratios should be harmonious

Activity - use contrasts to maintain orientation & context
within design

Restraint - contrasts should be conscious, strong, few In
number; and never overwhelming

23



Error - excesgive +gpographlc contragte

4 9_,% )< Aﬂ o St

Slide Stow’ i ﬂﬂ&@--
r—Timing m—— O ——e |
(@) wait for Click Z Loop Mode , l Set j
O Timer D Random Overiay |
—— [ £it in Window C
o ancel
ol —"“J (<] show Menu Bar [ ]
& r—Sound
{1 Play Sound [a\oose Sound File...]

Caption

—Direction (b)
® Ascending

() Descending

Cancel

(a)

> different types sizes In 3 different fonts (1)
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Layerg

» Contrasting color, value, texture
can segregate information into
separate layers

* Supports overlapping
information in displays, allowing
selective processing of specific

sets of elements

- Allows different layers to be

read and interpreted
separately
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Creating layerg

|. Group items into categories based on intended use
2. Determine rank & importance of groups

3. Use perceptual variables (size, value, hue, etc.) to establish
layering effect

4. Maximize differences between groups while minimizing
differences within groups

EMc e scllint test to ensure elements In group retain togetfien

but visually separated
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Organization & Structure



Organization & structure

« Benefits

 Unity - ties together related elements so that they work
together

* Integrity & readabllity - offers structure that helps user

to easily scan & make comparisons

« Control - determines where user will focus attention In
the design
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Gegtalt principle - Proximity

* Elements associated must strongly w/ nearby

elements
S £\ N P N
S \“‘\_/ .“\/)
R 45 N 257
* parsed as 4 columns based on SR ;:\ ol
close vertical spacing S L NS A GG el
'/‘\ //‘\‘ /—\ P
e then parsed as two sets of two L i atad
columns based on spacing B i L o
S RANT SRR R
. 4'/ \\ /F\\‘\ ;/‘\‘-.
.\\\-_/ ‘\_ v’v .\\h’/, ‘\\ —/V’/
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Gegtalt principle - Similarity

» Elements associated more strongly when share
common visual attributes than when they differ

* parsed as rows based on fill similarity,
despite closer column spacing

/’"
/
-/
S~

\
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Gestalt principle - Continuity

* Preference for simplest physical explanation of
complex figure

* parsed as two lines, rather than 4
separate lines or 4 opposing angles
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Gegtalt principle - Clogure

» Preference to interpret figures as complete, even

A

when missing information

* Parsed as triangle superimposed
on 3 complete circles, even though
none of these Is actually present

Bil



Gegtalt principle - Area

» Preference to interpret smaller overlapping

elements as figure, larger as ground

* Small rectangle parsed as
small rectangle on top of
larger, rather than hole

Es



Gegtalt principle - Symmetry

* Preference to Interpret ambiguous form as
multiple symmetric elements

* Parsed as two overlapping
objects rather than 3
separate shapes

B2



Grouping

- Binding Ul elements tightly
together while distinguishing
them from surrounding controls

» Can be achieved through

2= Composite M%ﬁjr@%
i

. | Document Channel
it Bound | ng bOXGS (ﬂ O-t source 1: [ concept.! ¥ | | RGB
Mask: [ concept.l | [ RGB
recom mended) | Source 2: [ concept.l w| | RGB

| DPestination: | Aew v | | RGB

* Negative space & contrasts

* Arrangement & alignment
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Hierarchy

» Order groups based on perceptual prominence
corresponding to Intended reading sequence

Hunde...

bitte immer
an der
kKurzen Leine
fihren.

e ¢Ausgang [l B
Gontardstr.

6 o' e Rathausstr.

kgstat o é

e I O e

Verstandnis. : giltigen Fahrdusweis
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Balance

» Ensure that display remains

stable In 1ts position on

screen by balancing visual

welght on erther side of
diagram

» Can be done w/
asymmetric layouts by

balancing heavier elements

w/ lighter elements off balance - too much on left

B



Error - Haphazard layout

T

Mode: | Create | £dit |

(Evaluation)
(Commit to fix in rel. )
((Fixed in refeases.. 3
(Integrated in releases.. )
((verified in releases.. )
(Closed because > )
(Incomplete because )

((Root cause.. )

(_Fix affects docs >)

Duplicate of:

Patch id:

History:

Submitter

Interest list:

See also (bugids):

Generic SVR4 problem?:
Dispatch operator

Commit operator

weak relationships, varying widths

Type: | Bug | RFE W

Priority: 2|12]|4]5

severity: [1]2 ]3[4 ]s |

F ®) *bugtoo! 2.0 Beta 2 Server: elmer-bb.Corp PSS o
(ade) (Store) (sabmi=) (View) (Printv) (Reserv) CProns) (Gan e SSptte]
Bug Cc —— - -~ /-lza-"l v)( Vew o) P
—_— ~————  Mode: [Edit ] cream | R ) Props v)(inip_v)
( Category ") a TS0 &N Priority [ 1ﬁ 5 n P : Bug 10: @
 Cuhratanary ) ‘ -
(Subcategory. ) et R Severky: a1 B YN 3 Category: (Z) XView
‘ﬁ‘u--‘— " < '
(Resp Mygr i v Bua/Rfe: [y 1] C Subcategory: (T} 1ibrary
(State >) Responsible Engineer. Release: (3) 10
Synopsis:
Status: (o) Submitted
Keywords: L o
s T, -~ Synopsis:
(Description) (Workaround )  (Susqested fix) (Commants) (Public summary) Keywords:
State triggers: )
Pub Summary:

See also:
I interest List:

| Cesaription | work Arcund | Suggested Fix | Comments | evaluation |

-

Root Cause: (Z) documentation—confusing
Same as:

Resp Mgr: (2} none
Resp Engr: (3] none

Flags: [] Fix Affects Documentation
2 Kl G ¢ SV
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stronger relationships,
constant axis

Hook 1:
Hook 2:
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Error - Amblguoug internal relationghipg

E Fas njt-r‘.'aﬁt-" Switching

— ————

~ Screen Saver

Delay:

items almost, but not quite, In alignment
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Error - Excessive digplay dengity

& o bugtool properties
Update tool) (Resetvalues in properies sheet) C 5
(Update ool and Sugtragre )
Configurable Fields e
2 Default Field values
Create Edin
Creoate [
éh (Catagory deskset
¥ 0O xeypwords a B Cvsluation (Subcaegory filemqr
& =esponsible Manager 0 B commites fix (Retease.. 3.00w_prefcs
O commite elease., e
4 N responsible Engneer G B Fixedin @wm sundc 75
NPk Around . (osversion... 4.1.1revd
& & work Aroune U B Integrated In o —
A Priority: 1234 )5
"] o Sugoested fix - [ verified in -
- 3 Severny: REENEN LN L
"1 & comment N Closed because Bug/Rie: bug | rfe !
P Responsible enginear:
o & ses uso B incomplete because
Company: Sun MiCrosystems, nc,
a O weskn B Submixter PSR R
Employes: = 9
QO 0 weok2 W Oispatch operator sen conta] & Bugtool: Properties ,
0 & tootcause O cvalsacor cc Category: (2) Default Submission Info !
Miscellame
o & rix affects documentation [0 <commitoperator
Numberofr :
. Hardware Model: (2] SPARCstation SLC
¥ B interestlist [0 rFixoperator 30 § .
0 D Patch i D Integrating operator Text subw OS Version: @ SunOS 4.1
O z Company [0 verify eperator Window System: @ Oow 30
O B tmployee [0 closesuteoperator
_— g Company:
B 05 ver [0 owplicate of
. Employee:
| VW Re .- moma:

fixed by breaking into separate panes
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Uging eymmetry

» Repetition of a form In translation, rotation,

or reflection that unifies configuration

|. Identify axes of symmetry (vertical more
prevalent)

PRElohce Information about each side of the

axIs

3. Ensure axis Is centered within overall
display context

<l



Uging alignment to egtabligh relationghipg

* Alignment reduces visual noise, making e
intentional deviations more salient W b

- Establishes relationships between alignead Py
elements JRS s
:wwm

|. |dentify major boundaries of existing layout e

2. Look for for elements that are almost but not

(wad. )( Save )(Saveas. )( Print v)

qurite aligned

| File Name:

snap Type: [ window | Region | Screes

3. Look for free-standing elements and align snap oeay: [T]7 [ 3 [ 4 |5 2] see

[0 Beep During Countdown
[0 Hide Window During Capture

( Smap ) ( View )

4. If no element to align with, align to overall display

200



Optical adjustment for human vigion

» Extend round or acute - . ‘
elements beyond target

dimension to optically
equivalent scaling . ‘ ‘

physically equivalent scaling

|. Determine true point of

alisnment

2. Extend elements beyond

margin, according to acuteness

of angle optically equival-ent scaling

45



Uge negative gpace

* Directs attention to
critical regions of display

|. Review design,
Drioritizing groups

2. Add extra space to

ensure spatial separation
& emphasis, particularly
for iImportant elements

44
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Module & Program



Module & program

* Program - a comprehensive system of organization, using repeated
sizes & proportions (modules) that bring regularity & structure

* Benefits

* Predictability - prepares the user to respond to a small number
of familiar patterns in predictable ways (consistent mapping)

» Efficiency - enables lots of content to be quickly designed by

reusing basic underlying structure

46



Grid layoutg - example
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repetition of strong elements & use of identical modular units for text
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Grid layouts - example

00000000000

divides content into rows and columns

48




Grid layouts - exampleg
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selecting a single layout provides unifying theme & expectations
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Grid layout principles

* Focus - Introduce a rhythm and regularity that makes structure

predictable & explicit

* Flexibility - enable program to be used in multiple contexts (e.g,
different number of columns)

- Consistent application - used consistently to become expected &
familiar

50



Reinforce structure through repetition

|. Look for common
margins or functional units

2. Look for paths user's eye
needs to follow, repeating

structural elements to

serve as landmarks

3. Use standard locations
& consistent presentation
style
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Images & lcong



Images & lcong

- BEiiEiis
» |dentification - Images are easy to recognize

* Expression - breadth of artistic expression that can make
desigh more engaging & enjoyable

b



Types of iconic repregemaﬁon

* Similar - visually analogous to
action, object, concept

» Example - things that exemplify ‘

or are commonly associated % W @
* Symbolic - represent concept

at higher level of abstraction ® @ @ @

..... Unlock

* Arbitrary - little or no
relationship to concept, must

{{{{{{{{

be |learned through standard



Uge of abetraction

/L Nl Y 3

| 123456738’ 123 4 2x2=4| x
] A )] o e
03| |9855 T
siciciy| Risiway -
C: YN \Gj S T

 Simplitying highly concrete, realistic representations makes

them easier to interpret up to the point at which further
abstraction obscures icon’s semantics

» Makes icon more generic, more canonical, less complex
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Principleg of icon design

» Immediacy - can be perceived
effortlessly & involuntarily by being
bold, clear, balanced

« Generality - represents a class of
items, rather than an individual element,
by removing detalls that may vary

« Cohesiveness - set of icons that

function together by sharing visual
variables

« Characterization - call to mind one or

more distinctive features

56
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Error - Cultural or lanquage dependence

i



Selecting the right type of icon

» |t concept Is concrete, familiar;, tangible, use similar or

example 1con

* |t concept will be used repeatedly, consider using more
symbolic or arbitrary icon based on convention

» |t concept Is abstract process or subtle, use textual label

018
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Color

- Hue: What we usually see as
color

+

Brightness
' o o o
|
%

* Luminance: Amount of light
entering eye

* Brightness: Perceived amount of
ight

* (blue appears brighter than
white)

000
00U

~ Saturation —

» Saturation: Purity of color

60



Color combinationg

ol Fo k-

Triadic Example from Nature

Analogous Example from Nature

lor combinations use
next 1o each other on

'~) l

Triadic color combinations use colors
at the corners of an equilateral tnangle
Circumscribed in the color wheel.

O &

from yellow to red-violet on the
r wheel are warm. Hues from
t to green-yellow are cool.

omplementary Example from Nature Quadratic Example from Nature
entary color combinations Quadratic color combinations use
lors that are directly across colors at that corners of a square
ther on the color wheel. or rectangle circumscribed in the

color wheel.
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(Suidelineg on color uge

Number of colors - use color conservatively, limiting to ~5 colors;
redundantly encode info to support color-blind

Use appropriate color combinations

Use warmer colors for foreground & colorer colors for

background
Use saturated colors to draw attention & for excited

Use desaturated, dark colors for serious & professional
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(Suidelineg on color uge

* Avoid highly saturated opponent colors at the same time

* Older users need more brightness

*Do not require color discrimination in small areas

*Use color for relative differences, but not numeric information

*Use greater intensity for hues that indicate larger amounts

63



