Vorlesung
Mensch-Maschine-Interaktion

Albrecht Schmidt

Embedded Interaction Research Group
LFE Medieninformatik
Ludwig-Maximilians-Universitat Minchen
http://www.hcilab.org/albrecht/

« Albrecht Schmidt
® e Embedded Interaction Research Group

University of Munich, German y MMI 2005/2006



Chapter 5
Designing Interactive Systems

= 5.1 Design vs. Requirements
= 5.2 Design and development process
= 5.3 Creativity methods

= 5.4 Tools and methods in the early design phase
 5.4.1 Scenario Development and Persona
« 5.4.2 Sketches and Storyboards
* 5.4.3 Concept Videos

= 5.5 Prototyping

= 5.6 Wizard of Oz

= 5.7 Approaches to making systems interactive
= 5.8 Describing and specifying interactive systems
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How to design an interactive system?

= Activity based
« Giving instructions

* issuing commands using keyboard and function keys and selecting
options via menus

« Conversing
* Iinteracting with the system as if having a conversation

* Manipulating and navigating
e acting on objects and interacting with virtual objects

e Exploring and browsing
 finding out and learning things

= Based on (physical) objects or artefacts, e.qg.
« Office equipment
e Tool
* Book
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Giving Instructions

= Where users instruct the system and tell it what
to do

* e.g. tell the time, print a file, save a file
= Very common conceptual model, underlying a
diversity of devices and systems

e e.g. Unix shells, CAD, word processors, DVD player,
vending machines

» Main benefit is that instructing supports quick =~ Ee—
and efficient interaction

» good for repetitive kinds of actions performed on
multiple objects
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Conversing

= Underlying model of having a conversation
with another human

= Range from simple voice recognition menu-
driven systems to more complex ‘natural
language’ dialogues

= Examples include timetables, search engines,
advice-giving systems, help systems

= Recently, much interest in having virtual

agents at the interface, who converse with
you, e.g. Microsoft’s Agents (e.g. Clippy)

What would you like to do?

ype your guestion here and

Cptions Search

T
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Pros and cons of
conversational model

= Allows users, especially novices and technophobes, to
Interact with the system in a way that is familiar
* makes them feel comfortable, at ease and less scared

= Misunderstandings can arise when the system does not
know how to parse what the user says

e e.g. child types into a search engine, that uses natural language
(http://www.ajkids.com/, http://www.ask.com/) the question:

“How many legs does a centipede have?”

and the system responds:
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Priwvacy Policy * Home = About = Help = Parentz = AJKidz' Books

You asked: |h|:|w many legs does a centipede have? ﬁ’

Jeeves knows these answers:

@Wher‘e can I see an image of the human |am and leq muscles (cutviews) |
?

@Where can I find the free online arcade game |Centipede =] 2

@Whr does my leq or other limb fall asleep?

19 Where can I find advice on controlling the garden pest
| millipedes and centipedes j_’-’

Ask another question

I

B Check my spelling

B 1994-2004 Ask Jeeves, Inc., Emeryille, CA

A3SK JEEWES iz a registered trademark of Ask Jeeues, Inc,
ASK.COM, ASE JEEVES FOR KIDS, ASK JEEWES KIDS, the ASK button, and the JEEVES DESIEM are service marks and trademarks of Azk Jeaves, Inc.

All other brands are property of their respective owners. Patent pending.
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Manipulating and Navigating [

Microsoft Outoo
= |nvolves dragging, selecting, opening, closing —
and zooming actions on virtual objects MU VPN
= Exploits users’ knowledge of how they move L
and manipulate in the physical world

= Examples 1108 pef
e what you see is what you get (WYSIWYG)
 the direct manipulation approach (DM)

1073fa, o df

= Shneiderman (1983) coined the term DM, |
came from his fascination with computer @HF
games at the time e

= Common model in the desktop world P
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Core principles of DM

= Continuous representation of objects and
actions of interest

= Physical actions and button pressing
Instead of iIssuing commands with complex
syntax

= Rapid reversible actions with immediate
feedback on object of interest
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Why are DM Interfaces so
enjoyable?

Novices can learn the basic functionality quickly

Experienced users can work extremely rapidly to carry
out a wide range of tasks, even defining new functions

Intermittent users can retain operational concepts over
time
Error messages rarely needed

Users can immediately see if their actions are furthering
their goals and if not do something else

Users experience less anxiety
Users gain confidence and mastery and feel in control
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What are the disadvantages
with DM?

Some people take the metaphor of direct
manipulation too literally

Not all tasks can be described by objects and not all
actions can be done directly

Some tasks are better achieved through delegating
* e.g. spell checking
Can waste extensive screen space

Moving a mouse around the screen can be slower than
pressing function keys to do same actions
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Exploring and browsing

= Similar to how people
browse information with
existing media (e.qg.
newspapers,
magazines, libraries)

= |Information is
structured to allow
flexibility in the way
user Is able to search
for information

e e.g. multimedia, web

Business 8 Fconomy
BZHB, Finance, Shopping, Jabs...

Computers 8 Internet
Internet, W, Sofhware, Games...

News & Media
Mevspapers, TV, Radia...

Entertainment
Mowvies, Humar, Music...

Recreation & Sports
Spors, Travel, Autos, Outdoars...

Health

Diseases, Drugs, Fitness...

Government
Elections, Militany, Law, Taxas...

-2 ¥ahoo! - Microsoft Internet Explﬂr? -0 x|
J Fle Edit View Favorites Tools Help ﬁ
| ¢Back v = ~ @ [& & | QSearch GHFavorites > | Links >
JﬁaddrESS &) http 1/ fwvwew vahoo .com j &Go
Web Site Directory - Sites organized by subject Suggest vour site -

Regional

Caountries, Regions, US States. ..

Society & Culture

Feople, Environment, Beligion...

Education
College and University, K-12...

Arts & Humanities
Phaotography, Histony, Literatura. ..

Science |
Animals, Astronomy, Engineering...

Social Science
Languages, Archasology, Psychology...

Reference
Fhone Mumbers, Dictionaries, Quotations...

Buzz Index - Yahoo! Picks - New Additions - Full Coverage

sowarad IFL ] l
4| | _“lJ
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Conceptual models based on
objects

= Usually based on an analogy with
something In the physical world

= Examples include books, tools, vehicles

[ ]
| | | |
b d I I -
i a0 53
- To make i +asy o simpors taxt and graphics, to oL
o elotrons filing prining, 414 =il ol a0
the same workatation, equirea a revnlationary T8 | 10 |
| Eermiesae deg T T
| Birmap dispiay - Bash +f the glueis am the 10° T B BT
xreen i+ mapped W a bit in memeoy, the, -
i3 v
as deey

6085 Workstation
Urer-latertace Desigs

] calengar
T

anitranly x imagea faz & Tatin 11 Bt e b3 0F L8 OF B NES

o sk Astivity ander the ubd snd the 1

|| and e i pmri\yed = mn;wan- i : i
inagl ° 2 L
FTTTTTTTTT
The smewsn A maoe printing deviee tat aliaws
e wme b Galckly Seleet ALP x, GrApRis of 1973 (G
oiTice abject as the display ey —
Jue and Paint TR
|| Al tusctions sse visible w che user on the 298¢
LY
1985

Lialinag

Figurw 5 rmti From Tabée ° dnvd

qaret
o z]
P———

atnn wape preangd
Takl

Tewt and Graphios
Ta evplare typestting, the B005 atfers o chatos of
'yre fomts and sizea.fr & poine ta 05 poist

R e 14 o,

| ey aetion Times Herr “1""'(nxr'|l FEprine s,
Eaprtions ut Qerax with promtypr witk | B-ooint b
it s thow hum puqm om time s and ‘
. of e parariace 24- .;01‘1\ 2

36- pomf te)(t

Johnson et al (1989)

« Albrecht Schmidt

® e Embedded Interaction Research Group Slide 14
University of Munich, Germany MMI 2005/2006



:: S ST S . —— = 1329 q“:rrl'l:ln.r: p.ﬂgﬂ_'. .I"
X S e S
THE -« e Lieira Posmt Dacwment B : " :,g _:I“ i %g” =--§H;*s fﬁ; i
i
XERDIX {5
¥ - - EE=
e o 8 i
6085 Warkstation ; g#-! 2 1 gﬁfxf
F SR S e
HimcrCubwrina Sy Tean | arc | G i
kT o
1 T make it sazy te sepase taxt and graphics, to om | a T PRiiaiadags
{r e sbaotromic [iking, priating, sad masking ofl af e R
the sams eorkatation, mequlted & mvolsElonary 1354 12 np ; 2
e3e 1 intes noe AemigE Ta58 T 3 - Brothae 3 3
Bir-map display - Bach of the pluels as the 107 1948 5 an wE Darmi 5] o
wreen i mapped 0 a it bn memey, Enas, ; ez i
wthitramly camplex imapes sas be displaped Tadle d: Davoherag ol ias of metheds, | &
| The dCES :Il.:pll:.': all oty aced gragnizs as chey & 4
! will be primeed.  Tn wddifn, famillar offie | i
. hjeots smsh aF decuserts, Pelders, fle drawers Adtivily wnder the old snd the n b P LEr e Fanar
[ wnd imchuskets new pertrayed aa mecogrizable i 1.
i [ = 104} 7 ; _|'-'Ir:|rlar =
lm g S : i) i
TTT] L | d et —_ L e P
Tha monrs A nnique peitting devies that allaws { B-T [ + s
the ume be qoltkly seleet any text, Fraphis of [ars e L Gl f‘
ool ick sbsject o5 the display 080 ke i
- e
g: Haw and Paint 108 3
| Al fugetions afe viglbble o che user on the 1984 RLARAE EXTERSION SI2E
keybeafd ar am the saream.  The omer de=s fling . ) s oethiy |
and fatrioval by sslechng them with the mawse 1944 COMMARD COM er Prafis Fribilur
and thuckieg e wow, COFY, DELETE or PROFEATIES JORE SHE s 19SR

sampmand keyr Text and graphics are edited

with the SABE Keys i : | } WESIGH oI 54
r.gl.'«'l':l'u'nll'rm Tab e l'd"'l'i'\*. A FTRIB EHE 1509 BRank
| CH 24
o i 1_".: BalHUP ar (]
TR l THEDSH O M35
st FI
! B I e A528 :
i Warkstatien waage pe iRl . L i -AnWETTEr
1 Table L wnd ilustrated in Figuf  ~OMF P e
G08% womrs are kkely o da = CEALMG E=E 15354 18- Erudaror
ampoartien and laymut, saelfe LA B
pracess incloding printéng asd d T —T% = E u
S R A A = .-:-:-Eﬁ ,,.;, __._,: o :
Mok minsl Clrmphug I-E*;;,g SR e e ated Ef wirtuak
Ta zeplace bypessbting, tha w008 sffers o chotes of 1 %E oKl Fw:.d n-._}
tyme Tamts and Heea fras & poise ta Jx pobet b E.-_ [iF
Y l-l-llli-l? i
Fard in 5 pm mace ak Tdl-paint ek L
hmter Production Times Flern i3 9 dentence af LE-paine red, E
" Experisnss wan Hepsx wigh promtype werk | S-poant Taut i ) ,23, o
| sationg has ghoen hoemer preduction hmes amd ] ) g S N
I thod lowsr caats, 23 a fencisan of Bhe perermtaes _."-'q:"li"':}l'-llr ﬂn* 2n 8
tood mie of e wwsrkstatama _'.'!'.:- [ollawing ot 5\__
Fqpadian s b e 5 £xprss is 36- point text. " I | P
=3 Y Ceri ST i askar [

-;._T_ __.’— S — = - —————— ———

Johnson et al (1989)

« Albrecht Schmidt

. e Embedded Interaction Research Group Slide 15
University of Munich, Germany MMI 2005/2006



Which conceptual model Is best?

= Direct manipulation is good for ‘doing’ types of tasks, e.g.
designing, drawing, flying, driving, sizing windows

= |ssuing Instructions Is good for repetitive tasks, e.g. spell-
checking, file management

= Having a conversation is good for children, computer-
ohobic, disabled users and specialised applications (e.qg.
phone services)

= Exploring and browsing is good if the task is explorative

= Hybrid conceptual models are often employed, where
different ways of carrying out the same actions are
supported at the interface

« Toolbar, Menus and Keyboard short cut offer same function
e Can replace Expert-Mode and Novice-Mode in the Ul

« Albrecht Schmidt
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Interface Metaphors

= [nterface designed to be similar to a physical entity but
also has own properties

e e.g. desktop metaphor, web portals
= Can be based on activity, object or a combination of both

= Exploit user’s familiar knowledge, helping them to
understand ‘the unfamiliar’

= Benefits
« Makes learning new systems easier
e Helps users understand the underlying conceptual model

« Can be very innovative and enable the applications to be made
more accessible to a greater diversity of users
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Problems with Interface Metaphors

= Sometimes break conventional and cultural rules
e e.g. recycle bin placed on desktop

= Can constrain designers in the way they conceptualize a
problem space

= Can conflict with design principles

= Forces users to only understand the system in terms of
the metaphor

= Designers can inadvertently use bad existing designs
and transfer the bad parts over

= Limits designers’ imagination in coming up with new
conceptual models

« Albrecht Schmidt
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Data Mountain
(Robertson, UIST'98, Microsoft)
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,Plle” metaphor
(Mander et al., CHI'92, Apple)

Figure 1. Piles on the desktop. In general, piles can contain various
media, such as folders and individual documents. The pile in (a)

was created by the user, and is consequently disheveled in appear-
ance. In addition, the system can create piles for the user, based on
rules explicitly stated by the user or developed through user-system
collaboration. These piles have a neat appearance, as shown in (b),
to indicate that there is a script, or set of rules, behind them.

Figure 2. Adding a document to a pile. If a document is positioned over an existing pile, the pile highlighis to show that it can accept the new
document. When the mouse button is released the document ‘drops’ onto the pile.
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(@) (o)

Figure 4. Browsing by spreading out a pile. Gesturing sideways with the mouse pointer, or with a finger in the case of a touch screen, causes
the pile contents to spread out. Individual items can now be directly manipulated.

(b) (c)

Figure 5. Browsing whil intaining the pile's str . Gesturing vertically with the mouse pointer as shown in (a), or with a finger in the

case of a touch screen, generates a ‘viewing cone’ (b) that contains a minature version of the first page of the item under the pointer. This
viewing cone will follow the vertical position of the pointer; the miniature changes as the pointer moves over each item. The user can move
through the pages of an item in the viewing cone by using the left and right cursor keys on the keyboard. When an item is visible in the viewing
cone, it can be selected by clicking the mouse button. The item then appears next to the pile on the desktop, as shown in (c).
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Interaction Mode vs. Interaction Style

= |nteraction mode:
« what the user is doing when interacting with a system, e.qg.
Instructing, talking, browsing or other
= [nteraction style:
 the kind of interface used to support the mode

 E.g. Command, Speech, Data-entry, Form fill-in, Query,
Graphical, Web, Pen, Augmented reality, Gesture
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Many kinds of interaction
styles available...

= Command

= Speech

= Data-entry

= Form fill-in

= Query

= Graphical

= Web

= Pen

= Augmented reality

= Gesture and even...

&

.” . Albrecht Schmidt

® e Embedded Interaction Research Group Slide 23
University of Munich, German y MMI 2005/2006



Interacting via GPS and cell
phone

Drawing an elephant by walking round the streets of a city (or other
mode of transport) and entering data points along the way via the
cell phone

= Example: Brighton and Hove(UK) by J. Wood by foot, track length
11.2km (see www.gpsdrawing.com for more examples)

« Albrecht Schmidt
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Making art by recording where
walking ?n
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Interaction paradigms

= “a particular philosophy or way of thinking about
Interaction d@Slgn” Preece, Rogers & Sharp, 2002, Interaction Design, Wiley, p60

= Past: The Desktop — intended for single user sitting In
front of standard PC

= Present: “Beyond the Desktop”

= Alternative interaction paradigms
« Ubiquitous computing
e Pervasive computing
e Wearable computing
* Augmented reality |
e Tangible bits T e

Tabs s : String
4 i 4 6

Rich God Xerox PARC ! Oct. 1997 Some photos of actual devices

= See advanced topics in MMI
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Chapter 5
Designing Interactive Systems

5.1 Design vs. Requirements
= 5.2 Design and development process
= 5.3 Creativity methods

5.4 Tools and methods in the early design phase
 5.4.1 Scenario Development and Persona
* 5.4.2 Sketches and Storyboards
* 5.4.3 Concept Videos

= 5.5 Prototyping
= 5.6 Wizard of Oz

5.7 Describing and specifying interactive systems
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Interactive Systems
What can be described?

System functionality with regard to interaction

Overall interaction concepts (metaphors, styles)
Layout of key screens, sketches

Layout of user interface elements (e.g. buttons, icons)
Navigation and interaction details

nteractive behavior of a system

Platform requirements

~unctional assertions (e.g. login will take on average 7
seconds, average time per case Is 2 minutes)

User groups
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Interactive Systems
How to describe them?

= |nformal
« System descriptions in plain text
e Scenarios and use cases
« Sketches and designs
e Task-action-mappings
= Semi-formal
« Task-action-grammar
* Abstract Ul description languages
« UMLI

= |Implementation languages
XML based languages (e.g. XUL)
« Can be used to generate a concrete Ul for the target platform

= ...more nextterm
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