Assignment #3

e reading2.pdf A Study on the
Manipulation of 2D Objects in a
Projector/Camera—-Based
Augmented Reality Environment by

de Voida et al.
e Appeared in CHI 2005



Computer Aspect of HCT

e GO over last year’'s handout posted on
the course web page



Prototyping techniques



Overview

ePrototyping and construction

eConceptual design "‘
ePhysical design

eTool support



Prototyping and construction

e\What is a prototype?
eWhy prototype?

eDifferent kinds of prototyping
low fidelity
high fidelity
eCompromises in prototyping

eConstruction



What is a prototype?

In other design fields a prototype is a
small-scale model:

a miniature car
a miniature building or town



What is a prototype?

In interaction design it can be (among other things):

a series of screen sketches

a storyboard, i.e. a cartoon-like series of scenes
a Powerpoint slide show

a video simulating the use of a system

a lump of wood (e.g. PalmPilot)

a cardboard mock-up

a piece of software with limited functionality
written in the target language or in another
language



Why prototype?

eEvaluation and feedback are central to interaction
design

eUsers can see, hold, interact with a prototype more
easily than a document or a drawing

eTeam members can communicate effectively

eYou can test out ideas for yourself

ePrototypes answer questions, and support
designers in choosing between alternatives



What to prototype?

eTechnical issues
eWork flow, task design

eScreen layouts and information
display

eDifficult, controversial, critical areas



Prototyping Techniques
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Low Fidelity Prototypes

e Hand drawn mockups of some design
ideas

e Focus on:

- Brainstorming as many ideas as possible
(discount usability)

— Making it clear enough to be
understandable
e But don’t focus on making it “pretty”

— They are not computer generated images
(don’t use drawing programs to generate
them)

e May be used to elicit feedback from the
user



Types Of Low Fidelity
Prototypes

e Sketches
e Storyboards
e Pictive



Low Fidelity Prototypes

eSketches:

—-A drawing of the high-level appearance of the
intended system

-The crudity of the prototype means people
concentrate on high level concepts

—-It may be hard to envision the progression of a
dialog

-Don’t be inhibited about drawing ability. Practice
simple symbols



Sketches

Screen 1: Initial order screen
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Sketches (2)

Screen 2: Payment screen
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Sketches (3)

Screen 3: Order confirmation screen

Order CoNFIRMATION

(E LACE- O&Duﬂ lCHAnc € Parmen | [Cavcec Onroeg]




Sketches (4)

Screen 4: Order is confirmed
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Sketches (5)

Screen 5: Inactivity screen

WARNING !

YOU HAVE BEEN T DLE FOR 700 LONG

You wNow HAVE ' GEcowps 7O ToucH THE
Screen BEFORE YOUR ORDPER IS CANCELLED




Low Fidelity Prototypes

eStoryboarding

-It's a series of key frames
e Originally from film; used to get the idea of a scene

e Snapshots of the interface at particular points in the
inferaction

AP WP U M ™
v

« For interfaces it allows users to quickly evaluate the direction of the
design



Storyboards

eOften used with scenarios, bringing more
detail, and a chance to role play

oIt is a series of sketches showing how a
user might progress through a task using
the device

eUsed early in design



Storyboarding
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Storyboarding (2)
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User orders an “Ecstatic Burger”




Storyboarding (3)

THE HAPPY DUDE MENU

£ CANCEL
(PusH Butron 76 Prace ORDPER) QR2ER ORDER
€S
BURGERS FRIES e BEVERAGE -
o GI6GLE STZED CHuckie STLED GOFFaw ST22D
BASTIC MERRY BURGER|SMIRKING SMAL L FRIES PusH To oroeg| Pusn 7 opver| FusHn 7o ORDER
No.OrvEreD No. OreRED PorP No. ORDERED No. ORPERED | po. QupekED
B1,5Q Eqcu B Q.75 E4cH B0.8Q £4cl Bl@a e4cl B175 €edcy
THE TOLLY BURGER| mEDm GRIWMNER FRIES Posh 75 otdee| Push 78 orpsk | P 75 ORver
No. ORPERED No. ORoeRED JUICE No. Or>ERED No.Orsere» No, OrP&eEDd
$2.25 Edcy #1.00 £4qy 34, 0= eqcw 8/.5a €4ck £, 75 €4Sl
CLRITC R LPY B Larce smriey FRIES Pusy 70 orIER | Pusk 76 Orzse | Pusy 750R29e
sz RS Ho.Opoersp CoFree MNo.ORDERED No. ORPERED NEOR DERED
B2,75 £4cly B/50 €4cH &d. 75 BAgi S 58 s
THE ECSTATIC BURGER|SUPER LARGE SMILEY FRZES PUsH 70 OrRDER | Posy 76 ORrvER | Fusk 76 ORDEe
No. ORDERED Ne. Oroveren TEA Nb_ Or9eRED No. ORD eReD Mo, OroERED
P3.5@ gacy l B1TE 4N 80,75 €6CH Sjooedcy 2 /25 g4q¢r)

Order is placed




Storyboarding (4)
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Storyboarding (5)
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Storyboarding (6)

OrbDer ( oNFIRMATION

Ecstatic RBurger ¥F3.5@
7 OTAL 8 LS

ELA(.E‘ OrreR] [CHange ParmenT] [CAVCE ORdex]

Order confirmation screen comes up



Storyboarding (7)
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Storyboarding (8)
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Storyboarding: Alternate Path
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Storyboarding: Alternate Path

(2)
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User orders a “Basic Merry Burger”




Storyboarding: Alternate Path

(3)
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Storyboarding: Alternate Path

(4)
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Storyboarding: Alternate Path

(3)
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Storyboarding: Alternate Path
(6)
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Storyboarding: Alternate Path
(7)
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Storyboarding: Alternate Path
(8)
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Storyboarding: Alternate Path
(9)
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Storyboarding: Alternate Path
(10)
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Low Fidelity Prototypes

ePictive

—"Plastic interface for collaborative technology
initiatives through video exploration”

—Key points:

e Design consists of multiple layers of sticky notes and
plastic overlays

e Interaction is demonstrated by manipulating notes

—-Session is videotaped for later analysis
e Usually end up with mess of paper and plastic!

e *How does it work again?” \

GG“S}SUO




Pictive
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Pictive

Circulate Patron Update

Item Update

Utilities

Quit

Patron Status
Fines

Checkin
Checkout
Patron Search

Reserve

Status: No patron

Subtask 1: Find Mary’s library card number

a) Select Patron Search with the mouse...




Medium Fidelity Prototypes
e Many different types

— Range from simple computer draw images to
partially working systems

e They may take longer to generate and change
than simple low fidelity representations

e Benefits

— It seems more like the completed system so it provides a
clearer idea of how it works

— May be used to elicit feedback from the user when low-
fidelity approaches cannot be used

- Depending upon the type of medium fidelity prototype it
may allow for some user testing.

e Pitfalls

— User’s reactions are usually “in the small”
e Blinds people to major representational flaws

— Users reluctant to challenge / change the design
itself

e Designs are too “pretty”, egos...
- Management may think its real!



Medium Fidelity Prototypes

eTutorials and manuals
-Write them in advance of the system

-What are they?
e Tutorial for step by step description of an interaction
—an interface “walk-through” with directions

e Manual for reference of key concepts

—in-depth technical description of the different parts of the
system

-If highly visual, then storyboard is set within
textual explanations

—-Does this work?

e People often read manuals of competing products to
check:

—interface, functionality, match to task
e Acts as a desian tool




Tutorials
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Star Trek: The Birth of the Federation is the property of Atari: http://www.atari.com/



Tutorials

agIpPLOmdacry

The Pakleds have offered you a Friendship treaty. To read and respond
to their proposal. right- click to call up the Marker window. Click the
bottom left button to bring up the Diplomacy screen.

Since you just received this
proposal, you are automati-
cally in Event mode. This mode is used to view diplomatic messages
you have received. The buttons at the left side of the screen are used
to change modes: Active lists active treaties involving your empire,
Propose is used to propose new treaties, and Race Info is used to view
reference material on races you have encountered. For now, stay in
Event mode.

AN

The proposed Friendship treaty is of indefinite length and will allow
you to establish trade with the Pakleds.

Star Trek: The Birth of the Federation is the property of Atari: http://www.atari.com/



Tutorials

There are three things you can do with this proposal:
I. You can accept it by clicking the Accept button.
2. You can reject it by clicking the Reject button.
J. You can ignore it by leaving this screen.

Your decision will be final when you end this turn. Click the
Accept button and then right-click to call up the Marker window.
Click the top button to return to the Main Galactic screen. Click
the Turn button to send your diplomatic response to the Pakleds.

THE SUMMJRY WINoow

Since you accepted the Pakled proposal and clicked the Turn but-
ton, the Summary window will appear which tells you what hap-
pened during your turn. This window will appear whenever any-
thing happens to a race you have encountered. Click the Summary
button in the top left corner of the screen to bring up the
Summary window at any time.

The Summary window has three modes: Events (provides up-to-
date information on events). Relationships (shows current
treaties) and Systems (shows vital statistics of systems you con-
trol). When you're finished. click the Close button to close the
Summary window.

Star Trek: The Birth of the Federation is the property of Atari: http://www.atari.com/



Manuals

" 4

$The

“The Sims” is the property of Maxis: http://thesims.ea.com/



Manuals

“The Sims” is the property of Maxis: http://thesims.ea.com/

THE SIMS™: A WORLD UNTO IT5 OWN
TUTORIAL: THE NEWBIES STRETCH THEIR LEGS

WELCOME T0 THE NEIGHBORHOOD!
GETTING ACQUAINTED

THE (ONTROL PANEL (IGNORE THE PERSON BEHIND THE SCREEN)

FAMILIES, FROM START 10 FINISH
BIRTH OF A HOUSEHOLD

LIVE MODE: THE SOUL OF A SIW

MOTIVES, NEEDS AND PERSONALITIES

AUTONOMY oo ovvvvnennnnnoconneeo B oo Sillia ods 99088 42
SKILLS ¢ vvovvvnnnnnannooannanes fwBDl ., oooo SR QI s . . . 43
DAILY LIFE—IT'S A LIVING, AINTIT? .. Sa8i . . . . . . . Raibie ooy ‘e

ENGAGING A SIM IN ACTIVITY (IT'S OBJECTIVE, MY DEAR WATSON) ..

CHARACTER CONVERSATIONS

FRIENDS AND LOVERS

MOVING IN




Manuals
MOYING IN

Getting other folks to move in might seem like an invitation to more lost socks in the
laundry, but it really can enhance your household and move your game forward. The
Moving In proposition is very similar to the marriage proposal, except that the
preconditions are less restrictive, and it's available only for same-sex friends. Opposite-se
friends never have Move In available as a pie menu choice. Characters who move in to
another household lose their last name and take on the names of the new household.

Here are the basics for mixing the Neighborhood nuts—we mean Sims—together. First of
all, and pretty obviously, a neighbor has to be in a Sim’s house for it all to happen. Both
Sims must be the same sex, and they've both got to be in pretty good moods. Once that’s
cooking, the household Sim finds “Move In” is a pie menu choice when the visiting Sim is
clicked on. So if you've got a situation where a couple of opposite-sex Sims are living
together and you're looking for a neighbor to move in, you need to have the Sim that's th
same sex as the neighbor be the one that extends the invitation.

The plot thickens: If the two Sims’ relationship is good enough, the visitor accepts. Bingo
instant housemate! If the conditions aren't ripe, the visitor declines, and so do both
parties’ Relationship points. The person moving in doesn't require a specific amount of
household Simoleons, so watch out for moochers.

If the Sim refuses the invitation, they tell you why: “Your place isn't big enough,” or “We
don’t know each other well enough,” or “I'm in a bad mood today.”

8ob

@ L don't like you enough to

even consider that!

0K

“The Sims” is the property of Maxis: http://thesims.ea.com/



Medium Fidelity Prototypes

eApproaches to limiting prototype
functionality

—-Vertical prototypes

e Includes in-depth functionality for only a few selected
features

e Common design ideas can be tested in depth

—Horizontal prototypes

e Surface layers includes the entire user interface with
no underlying functionality

e A simulation; no real work can be performed

—-Scenario

e Scripts of particular fixed uses of the system; no
deviation allowed



Medium Fidelity Prototypes

eApproaches to integrating prototypes
and the final product:

-Throw-away
—-Incremental
—Evolutionary



Throw-Away Approach To
Prototyping

eThe prototype only is used to get feedback
eThe prototype is built, tested and then discarded




Incremental Approach To
Prototyping

eBuild the system as separate modules (component)

eEach module is designed, prototyped and completed
separately before being added to the final system

Design
Syste m component
Test ement
omponent
Design
component

‘ System ‘
Implement
omponent

component

d




Evolutionary Approach To
Prototyping

e Change the prototype itself in order to incorporate
changes

e Eventually the reworked prototype becomes the final
systern

Design
prototype

Test ement
prototype '

prototype




Medium Fidelity Prototypes

ePainting/drawing packages
—Draw each storyboard scene on computer
e Neater/easier (?) to change on the fly than paper

Control panel for pump 2

| coolant flow 45 %

|  retardant 20%

] speed 100%

(

Shut Down )

next

drawing
—_—

(for shut
down
condition)

Control panel for pump 2

DANGER!

| coolant flow 0 %

|  retardant 20%

] speed 100%

(

Shut Down ]




Medium Fidelity Prototypes

eScripted simulations and slide shows

—Encode the storyboard on the computer
e Created with media tools
e Scene transition activated by simple user inputs
e A simple horizontal and vertical prototype

—User given a very tight script/task to follow
e Appears to behave as a real system
e Deviations from the script blows the simulation




Scripted Simulations

-What to do -What you selected

Find the item you want
in the catalog and scan
the bar code next to it.

Item Style Cost

tax:

Total: $ 0.00

All done?

Place your order Print this list Throw this list away




Scripted Simulations

What to do

Item

JPG Stroller

All done?

Place your order

Touch a different colory i
or scan another item.

you selected

JPG Stroller
For children between

1-

3 years old «+$98.

X Green

Blue

Red (out of stock)

tax:

6.98

Total: $104.98

Print this list

Throw this list away




Scripted Simulations

What to do What you selected
Touch a different col ' JPG Stroller
or scan another item' i (| For children between
1-3 years old =--$98.
- & Green
VAR
— X Blue
- ::,J J
' Red (out of stock)
Item Style Cost
JPG Stroller Blue 98.00 Delete
tax: 6.98
Total: $104.98
All done?
Flace your order Print this list Throw this list away




Scripted Simulations

What to do

Item

JPG Stroller

it

s ne?
_— Place your order

Touch a different color,
or scan another item.

What you selected

JPG Stroller
For children between

1-3 years old ---$98.

Green
X Blue
Red (out of stock)

Style Cost
Blue 98.00 Delete
tax: 6.98
Total: $104.98
Print this list Throw this list away




Medium Fidelity Prototypes

eInterface builders
—Tools for letting a designer lay out the common widgets

—Construct mode
e Change attributes of objects

—-Test mode:
e Objects behave as they would under real situations
. Control Panel for Pump 2 . O] x|
- Excellent for showing look and feel : *® <1 Coolant flow
e A broader horizontal prototype | ‘ _
e But constrained to widget library | * | Retardant
—Vertical functionality added selectively J 1 ”ﬂ Speed

e Through programming ==
Shut Down




The Wizard Of OZ: The Movie

The movie “The Wizard of OZ” is the property of Time-Warner: www.warnervideo.com



http://www.warnervideo.com/

The Wizard Of OZ: The Movie

The movie “The Wizard of OZ” is the property of Time-Warner: www.warnervideo.com



http://www.warnervideo.com/

Wizard Of Oz: The
Prototyping Technique

oA method of testing a system that does not exist

—Human simulates the system’s intelligence and interacts with
user

-

v a-Oqar Hari
—-e.g., the voice editor, by IBM (1984) n T

”W’P

What the user sees The Wizard



Wizard Of Oz: Examples

eIBM: an imperfect listening typewriter
using continuous speech recognition
—Secretary trained to:

e Understand key words as “commands”

e Types responses on screen as the system would

e Manipulating graphic images through gesture and
speech

eIntelligent Agents / Programming by
demonstration

—Person trained to mimic “learning agent”
e User provides examples of task they are trying to do
e Computer learns from them

-Shows how people specify their tasks



High-fidelity prototyping
eUses materials that you would expect to be in

the final product.

ePrototype looks more like the final system than
a low-fidelity version.

eFor a high-fidelity software prototype common
environments include Macromedia Director, Visual
Basic, and Smalltalk.

eDanger that users think they have a full system



The Prototyping Process

Early designs

Brainstorm different representations Low fidelity paper prototypes
Choose a representation
Rough out interface style
Task centered walkthrough and redesign

Fine tune interface, screen design Medium fidelity prototypes

Heuristic evaluation and redesign

Usability testi d redesi
Sability testing anad redesign High fidelity prototypes / restricted systems

Limited field testing

Working systems
Alpha/Beta tests

Later designs



compromises in prototyping

oAll prototypes involve compromises

eFor software-based prototyping maybe there is a
slow response? sketchy icons? limited
functionality?

eTWO common types of compromise

e ‘horizontal’: provide a wide range of
functions, but with little detail

e ‘vertical’: provide a lot of detail for only a
few functions

eCompromises in prototypes mustn’t be ignored.
Product needs engineering



Conceptual design: from
requirements to design

eTransform user requirements/needs into a
conceptual model

¢"a description of the proposed system in terms
of a set of integrated ideas and concepts about
what it should do, behave and look like, that will
be understandable by the users in the manner
intended”

eDon’t move to a solution too quickly. Iterate,
iterate, iterate

eConsider alternatives: prototyping helps




Three perspectives for a conceptual
mode/

eWhich interaction mode?
How the user invokes actions

Activity-based: instructing, conversing,
manipulating and navigating, exploring and
browsing.

Object-based: structured around real-world
objects



Three perspectives for a conceptual
mode/

eWhich interaction paradigm?
desktop paradigm, with WIMP interface
(windows, icons, menus and pointers),
ubiquitous computing
pervasive computing
wearable computing
mobile devices and so on.

o]s there a suitable metaphor?
(contd)....



Expanding the conceptual mode/

e\What functions will the product perform?

What will the product do and what will the
human do (task allocation)?

eHow are the functions related to each other?
sequential or parallel?

categorisations, e.qg. all actions related to
telephone memory storage

e\What information needs to be available?
What data is required to perform the task?

How is this data to be transformed by the
system?



Using scenarios in conceptual design

eEXpress proposed or imagined situations
eUsed throughout design in various ways

scripts for user evaluation of
prototypes

concrete examples of tasks

as a means of co-operation across
professional boundaries

ePlus and minus scenarios to explore
extreme cases



Using prototypes in conceptual
design

eAllow evaluation of emerging ideas

e ow-fidelity prototypes used early on,
high-fidelity prototypes used later



Screen design

Two aspects:
eHow to split across screens

moving around within and between
screens

how much interaction per screen?
serial or workbench style?
eIndividual screen design

white space: balance between enough
information/interaction and clarity

grouping items together: separation with
boxes? lines? colors?



Screen design: splitting functions
across screens

eTask analysis as a starting point
eEach screen contains a single simple step?
eFrustration if too many simple screens

eKeep information available: multiple
screens open at once



Screen design:. individual screen
design

eDraw user attention to salient point, e.qg.
colour, motion, boxing

eAnimation is very powerful but can be
distracting

eGood organization helps: grouping,
physical proximity

eTrade off between sparse population and
overcrowding



Information display

eRelevant information available at all times

eDifferent types of information imply
different kinds of display

eConsistency between paper display and
screen data entry



Summary

eDifferent kinds of prototyping are used for different
purposes and at different stages

ePrototypes answer questions, so prototype
appropriately

eConstruction: the final product must be engineered
appropriately

eConceptual design (the first step of design)
ePhysical design: e.g. menus, icons, screen design,
information display

ePrototypes and scenarios are used throughout
design



