Building User Interfaces

Interaction Design

Structure, Layout, & Navigation
Professor Bilge Mutlu



Announcements

— React 1 a and React 1 g deadlines extended: Thursday — Sunday

— Review sandbox code (e.g., CodePen) provided in lectures
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What we will learn today?

— Interaction structure
— Visual layout design

— Principles of navigation
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Interaction Structure
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Information Architecture

Definition: The design of the organizing principle of an interactive system.

A set of structural categories:!

1. "Show one single thing"

2. "Show a list or set of things"

3. "Provide tools to create a thing"
4.

"Facilitate a task”

'Tidwell, 2010, Designing Interfaces
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"Show one single thing"

Focuses on conveying information on a specific topic/facilitating a specific
activity
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Supports a specific activity, eliminating other
distractions.

9:41

{ Contacts

Includes key components:
1. Content of the "single thing" | Jane Appleseed
2. Supporting tools that help the user act on | GefRUit B Elimary
the content - o e o @
message call FaceTime mail I
home

(408) 555-0909

FaceTime @ \

home
janeappleseed@icloud.com

Notes

Send Message

Share Contact
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"Show a list or set of things"

Provides rows or grids of items of the same kind that provide links to
components that focus on that item.
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Includes design elements that help the user 0 04 @ 11:24
organize and categorize the lists SPEED DIAL RECENTS CONTACTS

Can be applied hierarchically

Dr.Ekta Chaudhari

Does this remind you of something we've Durgesh S

been discussing?

Durgesh Sonar
Durgesh Sonar2
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"Provide tools to create a thing"

Supporting user creation of new content, e.g., a canvas on which to write, draw,
paint or structured form for data entry
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"Facilitate a taSk" BN{® # il 35%@ 6:45 PM

ADVANCED FEATURES

Palm swipe to capture
On

Provides collections of components or
controls that help users perform specific Direct call
actions, e.g., changing a setting

Smart alert

The designer must organize these controls in
an effective and logical way

Easy mute

On

Swipe to call or send messa..

Un

Dual Messenger

Send SOS messages

Off

Direct share

un

. 2 u

I
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Combining Structures

Timeline

‘ Product Designer

Timeline

Any page/component can follow the
structure of these components, thus they can
be combined to create complex applications

Single-page applications (SPAs) often
combine these structures

My Tasks My Tasks

FEBRUARY 8, 2015 FEBRUARY 8, 2015
Catch up with Brian 5pm ® Make new icons 3pm
Mobile Project Web App

® Make new icons 3pm ®  Lunch with Mary 12pm
Web App Grill House

® Design explorations 2pm ®  Team meeting 10am
Company Website Hangouts

2089 =
®  Lunch with Mary 12pm '
Grill House ;

. ™ A St Y
e o\ TR e,
7 I8 > i e TRy
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Quiz1l

Complete the Canvas quiz.
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https://canvas.wisc.edu/courses/219500/quizzes/211879

Layout
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Layout

Definition: Arrangement of visual elements on a canvas.?

1. Creating a focal point 1. Using negative space

2. Following the golden ratio 2. Grouping using gestalt theory
3. Using the rule of thirds 3. Creating visual hierarchy

4. Effectively using grids 4. Exploiting visual scan patterns
5. Integrating type 5. Creating contrast/emphasis

6.

Placing imagery

?These build on the visual design elements/principles that we covered last week.
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Creating a focal point

Deﬁnition. Aka center Of Vlsual lntereSt HEADPHONES EARPHONES SPEAKERS STORIES SUPPORT
. ’ ’

where the design directs the attention of the
viewer first.

Pro Tip: Successtul use locks attention to the

: ) . : 3
focal point and gently guides it to its next querbeats
LT & Wireless

destination.

Prepare for your biggest moments with Powerbeats®
Wireless earphones. Fuel multiple workouts, and
elevate your training with powerful, dynamic sound

and up to 12 hours of battery life.

$199.95 BUY ON &
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Following the golden proportion®

Definition: A ratio, 1:1.618, which creates a
compositional grid that suggests an
asymmetrical, but balanced placement of
items on a layout and produces a universal
aesthetic appeal.

3 Further reading on the golden ratio
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https://www.canva.com/learn/what-is-the-golden-ratio/
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Using the rule of thirds

Definition: An approximation of the golden ratio that is easier and more

flexible to use. When the canvas is divided into a 3x3 grid, the intersections
serve as focal points.
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Effectively using grids

., Printemps
Rl efe

Definition: Grids serve as a visual framework ==
for organizing elements in an orderly and =,
balanced fashion.

Parameters associated with grids: format,
aspect ratio, margins, trum size, bleed, l1ve area,
column, alley, gutter, and grid.

Eté ]
]

Parmi le vertet la floraisonde toutes les plantes
les plus belles, fe fldne, je déflibére ici. je réve
par la. L'heure s'arréte ou plutdr s érend
pleinement, se déplier er s amplifier.
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MOBILE TABLET DESKTOP

HEADER HEADER HEADER

MENU

BANNER

BANNER

IMAGE BANNER

IMAGE
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Integrating type

Definition: The use of headlines or blocks of
text to guide the user's attention to messages.

IOTA makes it possible
to securely store, sell,
and access data streams.

Never has getting access to diverse,

fine-granular data been this easy!

ABOUT THE MARKETPLACE

23
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Placing imagery

 TRETRALS  OURBIKES DIRT BIFN A PR .

_ MTB HIRE WHISTLER

Definition: The use of imagery to create a TR, I L .

- e

focal point or movement on the canvas.

Pro Tips: Place on top, not bottom; direction
should be toward next focal point; never flip
images; do not interrupt headlines; do not
wrap text around images.

CHOOSE TERRAI
ADD FEATURES
ND PERFECT TRAIL

STEP 01

TERRAIN
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Using negative space

Definition: Space left on the canvas from other design elements, used to
provide a visual break and create balance.

Q'ﬁ DAVIS  HOME  PORTFOLI 0 ~ SERVICES BLOG v PAGES
FURNDE.

o~ & Retoucher

various kinds of photography

‘
a
i— = -
i ‘ —_
D LE i y
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Grouping using Gestalt Theory

Definition: Visual perception principles that
predict how users will perceive design
elements.

Includes four key principles:

1. Proximity
2. Similarity
3. Continuity
4. Closure
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Creating visual hierarchy

You will read this last.

Definition: Using relative positioning and
sizing to communicate what design elements
are more important and should be looked at
first.

You will read

this first.

Then you will read this.

And then this one.
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Exploiting visual scan patterns

Definition: Designing layouts that exploit
common eye-scanning patterns, e.g., the F-
pattern and the Z-pattern.

ML
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Creating contrast and emphasis*

Definition: Using contrast and emphasis to
establish visual hierarchy by manipulating
features of design elements, including
position, size, color, typographic
characteristics.

* Golombisky & Hagen, 2010, White space is not your enemy
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Opposing features that can create contrast.

Contrast Type Feature 1 Feature 2
Spatial contrast Filled space Empty space
High density Low density
Layout contrast Top Bottom
High Low
Right Left
Isolated Grouped
Symmetrical Asymmetrical
Form contrast Simple Complex
Representational Abstract
Geometric Organic
Angled Curved
Direction contrast Vertical Horizontal
Static Moving

Style contrast

Technical and precise

Hand-drawn and irregular

Playful Serious
Size Large Small
Long Short
Wide Narrow
Color contrast Dark Light
Black and white Colorful
Warm colors Cool colors
Vivid Muted
Texture contrast Fine Coarse
Smooth Rough
Typographic contrast Serif Sans serf
Roman style (regular) Bold style
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Quiz 2

Complete the Canvas quiz.
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In-Class Activity 1: Layout
Deconstruction
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Cheatsheet:

Creating a focal point
Following the golden ratio
Using the rule of thirds
Effectively using grids
Integrating type

Placing imagery

Using negative space
Grouping using gestalt theory
Creating visual hierarchy
Exploiting visual scan patterns
Creating contrast/emphasis

Q e 171,558

2020 IMPACT METRICS

Your research can change the world

2020 Impact Matrics

Publish with Frontiers, the 5th most-cited publisher
> 1 billion article views and downloads

> 1.6 million article citations

> 1.1 million article mentions on social media

> 45,000 article pick-ups in the international press

Featured m oumsts  Arices  ResearchTopics  Blog

Frontiers in

Remote Sensing

Remote sensing paves the way Food security raises ethical and
for near endless mapping for all? environmental questions on CEO and co-founder, Kamila Markram, on how
opportunities Our v resaarch phom o axplons v batter animal welfare Frontiers is supparting its people and the
oW fios remote ng rese aging is linked to nutrition, our iImmune system A new journal focused on reseach linking Slendific neporce o FOREA,
exploring how to obtain vital datate  and genetics responsible animal farming and long term food Read more
monitor land. . OCeans. . blosphere, , atmosphereand  Submit hes e« sustainabs ny.
space!
Read more
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Principles of Navigation
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Principles of Navigation®

Wayfinding
Cost

Aids
Models

B 0 o

STidwell, 2010, Designing Interfaces
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Wayfinding

E2 Centrum
Definition: User behavior where navigation E2 Amflt eatern

across components follows a particular

worktlow or supports user goals. Huvud utgé ng

Three key elements:

1. Labels & signage
2. Navigation clues & aids

3. Maps, e.g., site maps
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SHIPPING TO

John Doe
32 Syarifudin Street, West Bogor, West Java
Indonesia 112233

012 34 567 89
1-2 Days

ESTIMATION

Order
Shipping
Discount

Tax

$137.19
$0.00
$0.00
$10.00

TOTAL

- . EN Hello, Sign in
PR Kichen Q @ ~ Account & Lists ~ Orders

Today's Deals Your Amazon.com Gift Cards Help Whole Foods Registry Sell

oom Discover Shop by Style Home Décor Furniture Kitchen & Dining Bed & Bath Ga

f
amazonbasics
i Shop Cookware Sets -
Shop now » 4
ing » Cookware » Cookware Sets
Cuisinart MCP-12N $197.:
Multiclad Pro e
Stainless Steel 12- & FReg | 2 Glonce
Piece Cookware Set Want it PA1S1ON
by Cuisinart Order wview
WRARRY v 2,264 choose (o brang
customer reviews checkou
| 729 answered questions
Amazon's Choice ETSTERaTIIS11 N In 5t0¢505
| Qty: 1 70s
" || L Getthe Best Deal 90s
Price: $197.21 & FREE
wards

Roll over image to zoom in

Shipping. Details
& FREE Returns

 coupon (I

Save an extra $6.09
when you apply this
coupon.

Details

Get $50 off instantly: Pay
$197-21 $147.21 upon approval
for the Amazon Rewards Visa
Card. No annual fee.

u overnance

Ships frorate governance

Amazonovernance report
ackagir
P 9 endar
Item arrral meeting
reveals: ,

choose ¢
packagicommittee

Size: 12-PC Set prinactors
\""-
7-PC Set 10-PC Set Enjoy™ mitee

— exclu:
‘ 12-PC Set Winni
- - with 'anagement
e Polished cooking surface does Click bn

not discolor, react with food todaylion 5017

or alter flavors. Deliv¢
e Cookware also features cool

grip handles secured with Add

stainless steel rivets and self-

basting, tight fitting lids, © selec

Triple-Ply construction

%M GROUP

SITEMAP

Monki

H&M HOME

& Other Stories
ARKET

Afound

Career

Grow with us
Be yourself
Enjoy our culture
More about our values
Be proud
Lead the way
Randall April, H&M
Andreas Sjunnesson, Weekday
Anna Norling, Cheap Monday
Michael Hafner, Monki
Sofia Carpentier, & Other Stories
Helene Fredell, H&M Home
Stylish rewards
H&M Incentive Program
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Five year summary

Subscribe

Media
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Cost

Definition: The time and effort required by users to navigate between
components.

Two key principles:

1. Minimize factors that increase cost of navigation: context switch, errors,
delays

2. Minimize travel time by minimizing number of steps and context switches
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Aids

Definition: Design elements that aid users in
navigating through content. |

Three types of navigation aids:

1. Global navigation aids, e.g., menus, tabs,
sidebars

Utility navigation aids, e.g., settings pane -

Associative/in-line navigation aids, e.g.,

related links - .- =
-l
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Quiz 3

Complete the Canvas quiz.
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Models

Definition: Commonly used patterns of navigation through interactive
applications.

1. Hub and spoke 1. Pan-and-zoom
2. Fully connected 2. Flat navigation
3. Multi-level 3. Modal panel
4. Stepwise 4. Clear entry points
5. Pyramid 5. Bookmarks
6.

Escape hatch
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Models: Hub & spoke

Definition: Involves a central hub, e.g., a
home screen, that provides transitions to and
from several specialized components.
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Models: Fully connected

Definition: A central component/page is
connected to all other components that are
also linked to each other.
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Models: Multi-level

Definition: Involves main components that
are fully connected with each other and sub-

components that are only connected among
themselves.

© Building User Interfaces | Professor Mutlu | Lecture 09: Interaction Design — Structure, Layout, & Navigation 45



Models: Stepwise

Definition: Follows a sequential or branching
navigation that represents step-by-step
process, e.g., checking out on an e-commerce
site.
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Seller agreement

/ 7 A= \ / o N
{ 2 ) { 3 ) { 4 )
/ \ / ‘\‘;‘ B

{

Seller Information Billing / Deposit Tax information

Set up your Amazon selling account

Have the following available:

Business name & Mobile or Chargeable credit Tax information
address telephone number card & valid bank What does this mean?
account
Legal name

What is a legal name? »

Seller agreement

| I have read and accepted the terms and conditions of the
Amazon Services Business Solutions Agreement
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Please Leave Feedback
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Models: Pyramid

Definition: Similar to the stepwise model,

but at each step, the user can navigate to the
hub and back.

AN
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TurboTax Online

inturk
v’ turbotax. Federal Free Edition

$0

Federal Refund

$0
MNY Refund

{in progress}

Hide

< Back

Upgrade My Account i:" Search .a:s Contact

Perscnal Info Federal Taxes State Taxes Review ile

Prepare State Your State Returns State Review

comin g up:

* \We'll search for state tax breaks

* We'll help ensure your taxes are accurate
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Models: Pan-and-zoom

Definition: Provides users with the ability to
continuously navigate across a large space of
content, e.g., a map, a list, or a written
document.
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Vestibulum sodales sem sit amet erat faucibus pellentesque.
Duis vestibulum in velit ac cursus. Nullam ultrices feugiat
nisl sed fermentum. Donec neque eros, molestie vel ullamcorper
at, molestie vitae risus. Cras ut vestibulum mi. Pellentesque
vitae bibendum sapien, sed mattis sem. Nam eu quam orxci. In
ut imperdiet nibh. Sed lectus est, commodo non augue at,
vehicula tristique tellus. Proin condimentum, orci sed
imperdiet commodo, nisl ipsum sodales ipsum, et maximus
mauris dui sed felis. Aliquam tincidunt quam sed aliquet

elementum. Aliquam nec ex et diam luctus semper vel in augue.

Cras eu scelerisque enim. Sed id diam pharetra, gravida lectus
at, maximus nisl. Curabitur eu magna imperdiet, accumsan
purus id, faucibus neque. Praesent quam mauris, tincidunt in
turpis et, posuere porttitor justo. Donec in dignissim risus.
Sed ut ultricies orci, nec pharetra ante. Sed quis ex augue.
Aenean id magna quis purus tristique sodales. Quisque bibendum
dolor at ante viverra, sed placerat erat suscipit. Proin finibus

lacus quis ligula pulvinar imperdiet.

Etiam ultrices massa vitae neque malesuada, a malesuada nulla
vulputate. Curabitur at odio a ligula hendrerit mattis eget nec
lectus. Sed elementum ex et lorem facilisis, non pharetra nunc
fermentum. Etiam id sagittis tortor. Ut suscipit tristique
porttitor. Nullam condimentum rhoncus feugiat. Nam odio
lorem, pellentesque id euismod ornare, finibus vitae felis.
Maecenas tempus facilisis ipsum in venenatis. Fusce porttitor
ante vel quam elementum, ac pulvinar augue tristique. Duis

justo nisi, condimentum placerat ipsum ut, fermentum pretium




Models: Flat navigation

Definition: Involves a central workspace that
is always visible and functions that do not
require context switches or navigation.

© Building User Interfaces | Professor Mutlu | Lecture 09: Interaction Design — Structure, Layout, & Navigation 52



Page 1
v [] MacBook
» i 1 Header
Button
Welcome

Rectangle 2

» { Button

T' START NOW
= Rectangle 3
T Welcome
[:] Rectangle 2
- [_1 Group
D- Polygon

T' vibEo

(] Rectangle 3
~ (. Frame

=
1 1t Group

Welcome

START NOW

VIDEO

Drafts ~ Untitled ~

Welcome
Welcome

-

START NOW

Maria

Let's add some Ul elements to make it clear

.

that they should scroll down further. (&5

‘Q" Maria

COMMENTS

Show Resolved Comments

Receive email notifications

Page 1

Let's add some Ul elements to make it

This is cool.

This should be a color-branded button

53



Models: Modal panel

Definition: Follows the flat navigation model
except for modal dialogs that are temporarily
overlaid on them ain canvas to help the user
perform specific functions.
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Models: Clear entry points

Definition: Complex applications involve
navigational models with clear entry points
that guide the user to frequentyly used or
temporary functions without having to go
through the hierarchical structure or a step-
by-step process.
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Models: Bookmarks

Definition: Bookmarks allow frequent or
infrequent users to directly access particular
functions without having to navigate through
hierrachical structures.
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Models: Escape hatch

Definition: An "escpape hatch" provides users
with the ability to go back to the main
component/page in a complex structure
without having the trail steps back.
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In-Class Activity 2:
Reverse Engineering
Navigation Models




® < in}

= amazon

Hello, Sign in Returns \Y,
st O\ E— Account & Lists + & Orders Try Prime -~ Cart

& amazon.com 2 (4] th (m]}

Hello - 3 - : 4 ) b - 5
@ Select your address Best Sellers Customer Service New Releases Today's Deals AmazonBasics Whole Foods  Gift Cards Sign in Prime Day is October 13-14

New customer? Start here.
. [

i

3914

v

Halloween costumes Shop small businesses, Sign in for the best

get $10 on Prime Day experience ‘
ﬁ i Sign in securely ]

Shop styles with hundreds of 4+ stars Our favorite designs, from sweet to spooky

See more Shop women's costumes Shop now

Sponsored

Prep for college for less Explore more

i
.

(?g?'i' NK ,:.n =
: ¥

n:-.‘h." v.f. AN
Colleggusi;l:ppmg Electronics Room Hacks Women's Fashion Men's Fashion Smart Room




Principles of Navigation

Waytinding
Cost

Aids
Models

B W o

© Building User Interfaces | Professor Mutlu | Lecture 09: Interaction Design — Structure, Layout, & Navigation

64



Quiz 4

Complete the Canvas quiz.
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https://canvas.wisc.edu/courses/219500/quizzes/211883

What did we learn today?

— Interaction structure
— Visual layout design

— Principles of navigation
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