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Outline of the course

= 1 Introduction

= 2 Basics of HCI and History

= 3 Designing Systems for Humans

= 4 Analysis

= 5 Designing Interactive Systems

= 6 Implementing Interactive Systems
= 7/ Evaluation
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Chapter 2

Basics of HCI and History

= 2.1 Motivation
= 2.2 Principles for Ul-Design

* Principle 1:
* Principle 2:
* Principle 3:

Recognize User Diversity
~ollow the Eight Golden Rules

Prevent Errors

= 2.3 Understanding Errors
= 2.4 Consistency

= 2.5 Basic Models

= 2.6 A Brief History of HCI
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What the User Sees

= Users see only what is visible!
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What the Developer
Knows

= Users see only what is visible!

= users have little idea about:
 architecture,
« state transitions,
* dependencies
 application context
» system restrictions

= And users often do not want to
know about It.
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Practical Motivation
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Skilled Computer Users Answers
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* |cons and toolbars
= Qverlapping windows |
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Basic (Naive) Technical Answers
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= |[mage with a resolution of 1400x1050 pixels
= For each pixel the colour can be set
= The change of colour can be controlled rapidly
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Perfect User's Answers
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= Budget for next year
= Request to write a technical article
= Background information on a psychological phenomenon
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Example | — Overlaying Windows
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Example Il — Scrolling vs. Hand

= Moving up the scroll bar
Moves down the document

B =10] x|
P =2 x|
. . @hnx =« @ ] DY « | [
= What happens in reality? | 'L 00 -
. . B L
What do we imagine? e .
What is the metaphor? s
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Example Il — Scrolling vs. Hand

= Moving up the hand
Moves up the document

B =10 x|

P - | 2] x|

- - @hox - @ |00 -

?

nat happens in reality” .y

W
What do we imagine?
What is the metaphor?

(% e cordee 8 lhlle « %ack & Spai - Hadop 8 Jicke

(= = == & ==
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Chapter 2
Basics of HCI and History

= 2.1 Motivation

= 2.2 Principles for Ul-Design
* Principle 1: Recognize User Diversity
* Principle 2: Follow the Eight Golden Rules
* Principle 3: Prevent Errors

= 2.3 Understanding Errors
= 2.4 Consistency

= 2.5 Basic Models

= 2.6 A Brief History of HCI
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Principles for Ul design

= Implementation and technology independent

= Shneiderman’s principles:

(see http://media.pearsoncmg.com/aw/aw_shneiderma_dtui_4/chapter2.pdf)

* Princip
* Princip
* Princip

e 1 : Recognize User Diversity
e 2 . Follow the Eight Golden Rules
e 3. Prevent Errors

= Restated in different variants — basically telling the same story

« Albrecht Schmidt
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Principle 1:
Recognize User Diversity

= Simple and obvious - nevertheless in reality extremely
difficult

= Example: consider a online travel agent
« Travel agent booking many flights a day — everyday

» A teacher organizing a field trip (once a year) and making
bookings for a large group

* A business person changing bookings while travelling
« A family looking for a package holiday

= Basic concepts to structure the problem
« Usage profiles
« Task profiles

« Albrecht Schmidt . .
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Usage Profiles "Know Thy User”

= What is the background of the user?

= Different people have different requirements for their
iInteraction with computers.

= |ssues to take into account:
« goals, motivation, personality
 education, cultural background, training
e age, gender, physical abilities, ...

= EXperience:
* Novice users
* Knowledgeable intermittent users
« Expert frequent users
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User-Needs and Task Profiles

* Find out what the user is trying to do! The Goal!
= Needs of users, goals and resulting tasks

= Supported tasks should be determined before the design
starts

= Functionality should only be added if identified to help
solving tasks

« Temptation: If additional functionality is cheap to include it is
often done — this can seriously compromise the user interface
concept!

= Frequency of tasks related to user profiles
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Hypothetical Frequency of Tasks

(Example of a booking system for travel)

Task | Group Change of Booking child | Comparing
reservation itinerary care sales agent
Position performance

Sales agent | () 2 0.1 0.1 0

Manager O O O 03

Family 0.05 0.05 0.3 0

Business 0.01 0.2 0.01 0

traveler
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Task Frequency

= Helps to shape a menu structure

* Frequent action should be simple and quick to carry out
* Infrequent action may take longer

= Example
 Frequent actions: Toolbar or special key

 Intermediate frequent actions: Pull-down menu, key
combination (Ctrl+S)

* Infrequent actions: Sequence of menus or dialogs

*= Problem — if many (all) actions occur with very
similar relative frequency...
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Task Frequency Examples

E {! K E achriftart: schriftschnitt: Schriftgrad: ik
_ — | — I.ﬁ.rial IStandard |1E=
- T|EK U s == T ] _sstrechen
_ T Arial Black — |Fett 20 i
cht EBinfr Format Ex T arial Marraw Kurste 24
= Fet: B N T Atlankic Inline Fett Kursiv 28 lI
T Aurora BACn BT hd 2
—EFffekte Farbe:
™ Unterstrichen ™ Hochgestellt I_j
[T schattiert Versetzt: |—25 3: %,
I Relief IV Tiefgestell ¥ standard fiir neue Objekke

TrueTwpe-Schriftart,
Fiir den fusdruck und die Bildschirmanzeige wird dieselbe Schriftark verwendet,

= Bold is available in the toolbar
= Subscript requires menu and dialog

= Assumption for the standard Ul is that user needs more
often bold than subscript

= For users with different needs the customization is
available
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Task Frequency: Trade-off between
quick access and over-crowed mterface

&l Dokument 1 - Microsoft Word

Datei Bearbeiten Ansicht Einfugen Format Extras Tabele Fenster 2 Frage hier eingeben > X
DEES & %% ~+ 7 4 Stndad v TimesNewRoman 12 ~ F K U EJE==1z-2=EE O-2-A-,

|E
= Example toolbar

More tasks directly available in the toolbar make it
quicker to do these tasks

* Increasing the number of options in the toolbar
Increase the time needed to locate them

I R N - R S - e I - R I IS [ R PR RN IR ERS NP U MNP LA | (-0 | %( # Neues Dokumer + X

Dokument dffnen

Screen area that is used

&l Dokument 1 - Microsoft Word o] x]
Datei  Bearbeiten  Ansicht Einfligen Format Extras  Tabele FEenster 2 Frage hier eingsben v X
DeEHaE SRY 2R C -« alO@E: .m90% -3, ® Alle Eintrage - Neu... |
A Standard ~ Times Mew Porman = 12 ~ F K © .E =E=S|ISEE -2 -A- Tal ¥ 7 EE | 2

) e Z-E-S-|O-BEE E-3 5 8 zlzv ] |l OF O ot &) | F 4t = =
E[l | [ElMever Frame links EMNeuer Frame rechts EMNeuer Frame oben ENeuer Frame unten = -l | Text bearbeiten. . | Ll &2 ae . -
4 @ Textkorper v & @ | [#] [nhaltsverzeichnis aktugisieren 7] | - B & VMR o eEEE R AR R

Endgritige Version enthalt Markups v fnzeigen - | & wp Yp - - (3~ S (EH == YA e L e e

= =1 51 B | Bedingungsfeld einfigen - | $2 [E By H 4 I:I r MEBR B | 0y 5

-= 0 ot & Favoriten~ | Wechseln zu~ | [ | Dokumenti -

(] R R R R LR R SRR AR R RN KRS TRt ON R R EE R IRE PRI (- o 0| «| # % MNeues Dokumer v x
I Dokument Gffnen

Forschungshericht, doc
kexks, doc

&) « Albrecht Schmidt ) . .
. e Embedded Interaction Research Group Chapter 2: basics of HCI and h|3t0ry Slide 23

University of Munich, Germany MMI 2005/2006



Chapter 2
Basics of HCI and History

= 2.1 Motivation

= 2.2 Principles for Ul-Design
* Principle 1: Recognize User Diversity
* Principle 2: Follow the Eight Golden Rules
* Principle 3: Prevent Errors

= 2.3 Understanding Errors
= 2.4 Consistency

= 2.5 Basic Models

= 2.6 A Brief History of HCI
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Principle 2:
Follow the 8 Golden Rules

= Strive for consistency

= Enable frequent users to use shortcuts
= Offer informative feedback

= Design dialogues to yield closure

= Error prevention/handling

= Permit easy reversal of actions

= Support internal locus of control

= Reduce short-term memory load

Shneiderman, chapter 2
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8 Golden Rules - Consistency

=  Within an application it is the developer’s job
(see earlier slides...but that is the easy part)

= |n a specific environment it is defined by guidelines (e.g. for
GNOME, for KDE, for Mac OSX, for Win XP, for JAVA Swing)

. P tual C ti dcC ter Visi
= In the WWW it gets pretty hard! T Institute of Scientific Gomputing
. . . Department of Computer Science
* No real guidelines and no authority ETH zurich
 How are links represented? Office: IFW C 28
« Where is the navigation? —
° StyleS and “fashion” 7 [l > > Informationen zum Studiengang M
change quickly... ® Kontakt
B Team Die Medieninformatik der LMU ist Mitg
B Veranstaltungen Gruppen an deutschen Universitaten.

Medieninformatilk LMU MOnchen - [ Translate this page |

Lehrveranstaltung Mensch-Maschine-Interaktion. springe zu den “olesungsunterlagen.
Wintersemester 200352004 Heinrich Huldmann, Albrecht ...

wwy redien. informatik. uni-muenchen. def deflehrefws035mimid - 44k - Cached - Similar pages
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8 Golden Rules - Shortcuts

= |mproves speed for experienced users

= Shortcuts on different levels

« Access to single commands, e.g. keyboard shortcuts (CTRL+S)
or toolbar

« Customizing of commands and environments, e.g. printer preset
(duplex, A4, ...)

« Reusing actions performed, e.g. history in command lines,
macro functionality

= Shortcuts to single commands are related to consistency

« CTRL+X, CTRL+C, CTRL+V in Microsoft applications for cut,
copy and paste

 However CTRL+S (saving a document) is only implemented in
some applications...
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8 Golden Rules - Feedback

= For any action performed the user should have
appropriate and informative feedback

= For frequent actions it should be modest, peripheral

PowerPoint speichert "CiDocurments and Settings\schmidta, ALBRECHT | Deskbopl2003-11-27_001 . ppt": |...............

¢ Stop a Hardware device 2 x|

u FO r I nfreq u e nt aCtI O n IS Confirm devices to be stopped, Chooze DK to continue.
S h O u | d b e m O re S u bSta ntl a I ";ﬂr;iu;ﬁhtﬂ :_It;n;p: rt;uﬂfﬂ:;éh:ﬂl‘fn;llﬁwing devices. After the devices are

E Microsoft ACP|-Compliant Contral kethod B attemn

E Cancel |
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8 Golden Rules - Closure

= Sequences of actions should have a beginning,
middle, and end.

= For non-instantaneous actions

= On different levels —

* E.g. Inthe large: Web shop - it should be clear when |
am in the shop, and when | have successfully check-
out

* E.g.in the small:
a progress bar

5% of mozilla-win32-1.6 =1

&

S aving:

_.a-wind2-1 Ba-inztaller exe from ftp.mozila.org

11

E ztimated time left; 25 min 50 zec (557 KB of 11.1 ME copied]
Dawnlaad ba: C:hd. . Smozilla-wind2-1.6a-installer. exe
Tranzfer rate: 783 KB/Sec

[ iClose this dialog bow when download completes

[ ul=lg] | Hper Ealder | Cancel
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8 Golden Rules — Prevent Errors

= Create Ul that make it hard to make errors (e.g. menus
iInstead of commands)

= Detect errors or possible errors
= |s related to “easy reversal of actions”

= Examples
) LeaV|ng a edltor W|thOUt SaVIng & Michken Sie die Snderungen in Dokument] speichern?
« Writing to a file that already exists ] e stbrechen |

= Different options how to handle it:
 Involve the user (current practice)

* Prevent the error or its consequences on system level (e.g.
create backups/versions when a file is overwritten, keep all files
that have been created by the user)
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8 Golden Rules —
Permit Easy Reversal of Actions

= As a basic rule — all actions should be reversible
= Providing UNDO functions (possibly with infinite depth)
= Allow undo of groups of actions

= Undo is not trivial if user is not going sequential

« E.g. write a text, copy it into the clipboard, undo the writing
—> the text is still in the clipboard!

= Reversal of action becomes a usage concept

« Browser back-button is used for navigation (for the user a
conceptual reversal of action)

* Formatting of documents — e.g. “lets see how this look, ... don’t
like it, ... go back to the old state”
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8 Golden Rules - Feeling in Control

= Users should feel to be in control of the system

= User should initiate actions (initiator instead of
responder)

= Avoid non-causality
= The system should be predictable

= Some current developments are in contrast:
* Proactive computing
* Intelligent agents

= Have to be aware when designing these!
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8 Golden Rules —
Reduce Short-term Memory Load

= 7 +/- 2 chunks of information
= The system should remember, not the user

= Examples that create problems

« Multi-page forms where the user has to know at form N what she
filled in in form N-1

« Abbreviations introduced in one step and used in the following
(e.g. user selects a destination — as the name of a city — and the
system does the following steps by showing the airport code)

= Helpful
« Make information that is required visible
« Use memory aids (visual or audio)
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Chapter 2
Basics of HCI and History

= 2.1 Motivation

= 2.2 Principles for Ul-Design
* Principle 1: Recognize User Diversity
* Principle 2: Follow the Eight Golden Rules
* Principle 3: Prevent Errors

= 2.3 Understanding Errors
= 2.4 Consistency

= 2.5 Basic Models

= 2.6 A Brief History of HCI
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Principle 3:
Prevent Errors - Examples

= Correct matching pairs

 Examples:

« Making some text <B>bold</B> will make too much bold if the </B>
Is omitted or mistyped

 |IDE often provide {} match checking
. Complete sequences

« Assistance for the user to complete a sequence of actions to
perform a task

« Example: Wizards

= Command correction
* Aim: Trying to prevent users entering incorrect commands

 Examples:
» File completion on Unix
« Helpful error messages
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Chapter 2
Basics of HCI and History

= 2.1 Motivation

= 2.2 Principles for Ul-Design
= 2.3 Understanding Errors
= 2.4 Consistency

= 2.5 Basic Models

= 2.6 A Brief History of HCI
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Human Error

Top News

Bombardier 'Stands Down' Against Human

Error OB
¥ O

Wwed, 26 Oct '05

ECLIPSE
Event Aims To Reduce Pilot Mistakes AepaTIEn
More than 420 pilots, crewmembers, safety —— e
specialists, industry officials and media RECREATIONAL PRODLCTS agle
representatives have gathered at
Bombardier's 9th Annual Safety Standdown in Wichita, KS. The
event, hilled as the industry's foremost safety event, 1s being Wit

held Oct, 25-27.

The only safety seminar of its kind to be offered by a civil
aircraft manufacturer, Bombardier's Safety Standdown is
taking clear aim at the cause of 78 percent of all accidents in
aviation -- hurman errar,

*The intent of Safety Standdown is to reduce accidents
caused by hurman faillure across the aviation industry as a
whole, whether they occur during corporate, commercial or
military missions,” stated Bob Agostino, directar, flight
operations, Bombardier Business Aircraft, *While we believe
current training programs using simulators and other training devices are excellent, we also recognize that acoident
prevention requires more than simply pedecting technical skills.”

This year's event will focus ofR"Winning The War On Error,'_2nabling aviation professionals to better understand why
and how crucial mistakes ocour B Treesseiagetaedasstr=T 0w ledge-based training in areas such as fatigue, nutrition and
psychological factors.,

=  http://www.aero-news.net/index.cfim?ContentBlocklD=cda9332e-b872-4d41-960a-2352e5f47744
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Human Error

Blame Subway Accidents On Human Error

| oot 5, 2005 11038 am USAFastern

o (1010 WINS) {NEW YORK) Human error has
caused all of the subway derailments and
crashes owver the past 20 months,
according ta The Daily Mews., Mo one was
| seriously hurt in the eight accidents which

| L W | occurred from January 2004 to last month,
FTOIOWINS But Transit sutharity reports say the
Related Links accidents cost mare than 600-thousand

o MTA dollars worth of damage and included
Elﬁail This Story emergency passenger evacuations.

I Print This Story

In one incident, a motorman fell asleep at
the throttle as the Times Sgquare shuttle was coming into Grand
Central and slammed the train into a bumper. The worker was
demoted.

\
Most of the mishaps invaolved workers and supervisars not following >
the rules. I

= http://1010wins.com/topstories/local story 278071424 html

) « Albrecht Schmidt . )
. e Embedded Interaction Research Group Chapter 2: basics of HCI and history Slide 38
University of Munich, Germany MMI 2005/2006



Human Error

PITTSBURGH
TRIB[INE‘REVIEW Back to headlines

rTT Larger Text TTr Smaller Text

:Eérring human error made area firm a health leader |

By Rick Stouffer
TRIBUNE-REVIEW

Wednesday, October 19, 2005

More than 30 years ago, bar codes began showing up on the bottoms,
biacks or sides of everything from blocks of cheese to 2-by-4s.

Medicine, however, was a late arrival to tracking equipment and
redications using bar code technology. In the early 19905, it was a
Fittsburgh-based start-up, Automated Healthcare, that jump-started the use
of the wertical black and white lines for tracking medicine in hospitals.

"It really was quite amazing that we were bar coding ketchup, but not bar
coding things that could Kill you if an error was made " said S5ean
McDonald, who founded Automated Healthcare in 1990, sold it to drug
distribution giant Mckesson in 1996 for $65 million, then stayed for five
Wears to continue running the company. Today, the company is known as
Mchkiesson Autarmation.

McHesso

Founded:
Healthca
Sean Mel
student a
LIniversity

Acquired
Healthca
by drug o
mckesso
trillian.

Headgual

Presiden
SOLE iy

| ] a ]

= http://pittsburghlive.com/x/tribune-review/business/s 385507 .html
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more (Human) Errors...
TAIPEI=TIMES

Fublished on TaipeiTimes
Rt e taipeitimes, comi M ew sitaiwaniarchive s/ 200301 01 8/ 200307 2381

Fighter pilots find panic button at last

MISTAKE MAMNAGEMENT: Two crashes blamed on human error have
prompted the developers of the IDF to remind the air force about a
built-in emergency function

By Brian Hsu

STAFF REFORTER

Saturday, Oct 18, 2003,Page 4

Although Talwan's Indigenous Defense Fighter (IDF) has an "The crash
emergency function that minimizes the chance of @ plane crash due Was also

, , caused by the
to hiuman error, pilots have only now found out about it negative G-

force which
The previous two accidents involving |DFs this year were caused  the flight

by human error, defense sources said yvesterday., ::Tegl?ec;m

...In an attempt to prevent similar accidents in future, the air force has asked
the AIDC to help teach pilots how to use the fighter's emergency function.
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About (Human) Errors...

= “If an error is possible, someone will make it” (Norman)

= Human Error may also be a starting point to look for
design problems.

= Design implications
* Assume all possible errors will be made
« Minimize the chance to make errors (constraints)
« Minimize the effect that errors have (is difficult!)
* Include mechanism to detect errors
« Attempt to make actions reversible

« Albrecht Schmidt . .
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Understanding Errors

= Errors are routinely made

« Communication and language is used between people to clarify
— more often than one imagines

« Common understanding of goals and intentions between people
helps to overcome errors

= Two fundamental categories

* Mistakes
« overgeneralization
» wrong conclusions
« wrong goal
« Slips
« Result of “automatic” behaviour
« Appropriate goal but performance/action is wrong

Norman, Chapter 5
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Understanding the types of Slips
Users Make

= Capture errors
« Two actions with common start point, the more familiar one captures the unusual
(driving to work on Saturday instead of the supermarket)
= Description errors
« Performing an action that is close to the action that one wanted to perform
(putting the cutlery in the bin instead of the sink)
= Data driven errors
» Using data that is visible in a particular moment instead of the data that is well-
known (calling the room number you see instead of the phone number you know
by heart)
= Associate action errors
* You think of something and that influences your action. (e.g. saying come in after
picking up the phone)
= Loss-of-Activation error ~ forgetting
* In a given environment you decided to do something but when leaving then you
forgot what you wanted to do. Going back to the start place you remember.
= Mode error
* You forget that you are in a mode that does not allow a certain action or where a
action has a different effect

Norman, Chapter 5
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Confirmation is unlikely to prevent
Errors

= Example
« User: “remove the file ‘most-i1mportant-work.txt

« computer: “are you sure that you want to remove the file ‘most-
important-work.txt’?”

« User: “yes”

« Computer: “are you certain?”

« User: “yes of course”

« Computer: “the file ‘most-i1mportant-work. txt’ has been removed”
« User: Oops, damm

I

= The user is not reconsidering the overall action — it only prompts to
think about the immediate action (clicking)

= A solution is to make the action reversible

Norman, Chapter 5
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Preventing Description Errors

= Related to Gestalt theory print || save || send off

= Example Car
 Different openings for fluids, print || save || send
e.g. oil, water, break, ...
« Openings differ in
« Size
* Position
* Mechanism to open
« Color

= Design recommendations

 Make controls for different
actions look different
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Preventing Mode Errors

= Why use modes in the first place?

« User interface trade-off (e.g. number of buttons needed can be
reduced, actions within a mode can be speeded up)

= Design recommendations
*  Minimize number of modes
« Make modes always visible

i34

Setting time and alarm  Setting time and alarm

= Example alarm clock
« Mode vs. mode free

* Visualization
of mode

= What is your solution?

 Draw the control
elements

* Provide labels

with mode? without mode?
« Albrecht Schmidt . .
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Making things reversible

= |s a great solution —
but where is the problem with it?

= \What is the cost?
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Chapter 2
Basics of HCI and History

= 2.1 Motivation

= 2.2 Principles for Ul-Design
= 2.3 Understanding Errors

= 2.4 Consistency

= 2.5 Basic Models

= 2.6 A Brief History of HCI
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Consistency (1)

= Consistency
...be systematic
 lexical
* syntactic
* semantic levels

= Why consistency?

« Makes things easier to
remember,

 aids in generalizability,

» Helps reduce potential for
error

= Modeling approach

 Grammars, e.g. BNF

Consistent
* Delete/insert character
* Delete/insert word
* Deletel/insert line
« Delete/insert paragraph

Inconsistent — variant 1
* Deletel/insert character
* Delete/insert word
« Removel/insert line
* Delete/insert paragraph

Inconsistent - variant 2
Take-away/insert character
Delete/add word
remove/put-in line
eliminate/create paragraph

Inconsistent - variant 3
Character deletion/insertion
Delete/insert word

Line deletion/insertion
Delete/insert paragraph

« Albrecht Schmidt
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Consistency (2)

= |exical Consistency
« Coding consistent with

common usage, e.g.
* red = bad, green = good
« left = less, right = more
Consistent abbreviation
rules

equal length or first set of
unambiguous chars.

Devices used same way in
all phases

character delete key is
always the same

= Syntactic Consistency

Error messages placed at
same (logical) place

Always give command first
- or last

Apply selection
consistently, e.g. select text
then apply tool or select
tool and then apply to a
text

Menu items always at
same place in menu
(muscle memory)

« Albrecht Schmidt
Embedded Interaction Research Group
University of Munich, Germany
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Consistency (3)

= Semantic Consistency = Applicability
= Global commands always * to command line user
available interfaces
- Help - Keyboard short cuts
. Abort (command - Speech interfaces
underway) « Tool bars
« Undo (completed - Menus
command) - Selection operation
= QOperations valid on all - Gestures
reasonable objects
« if object of class “X” can be
deleted, so can object of
class “Y”
oG Giimone  CrrE b0 sna sy s s



Consistency through Grammars

= Example — Task-Action-Grammer (TAG)
« Task[direction,unit]->symbol[direction]+letter[unit]
« Symbol[direction=forward]>"CTRL”
« Symbol[direction=backward]>"ALT"
* Letter[unit=word]>"W"
 Letter[unit=paragraph]->"P”

= Example - Commands
* Move cursor on word forward: CTRL-W
 Move cursor on word backward: ALT-W
* Move cursor on paragraph forward: CTRL-P
* Move cursor on paragraph forward: ALT-P
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How does the Format Brush work?

3T

Arial 13 - F K O 8 =E = =

= compare it to bold, italic, underline, ...

« Albrecht Schmidt . .
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Consistency in GUIs

= Format Brush
1. place the cursor in the format you want to use
2. switch the format brush on
3. mark the area that should get the new format

This is a test This/is a test
This is a test '“" This is a test
1 2 3

= Bold face font (1)
1. Mark the text that should become bold

2. Click the toolbar button for bold

= Bold face font (2)
1. Switch bold face font on (Click the toolbar button for bold)

2. Write text
3. Switch it of when ready
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Inconsistency

= Dragging file operations?
« folder on same disk vs. folder on different disk
* file to trashcan vs. disk to trashcan

= Sometimes inconsistency is wanted
+ E.g. Getting attention for a dangerous operation
« Use inconsistency very carefully!

= |[nconsistency at one level may be consistent at another
« moving icon to file cabinet, mailbox, or trash causes icon to
disappear (Xerox Star)

 choices for when dragging file icon to printer icon:
 delete the icon (and thus the file)
 disappears “in” the printer from where it can be retrieved

 return icon to original location
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Chapter 2
Basics of HCI and History
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= 2.2 Principles for Ul-Design
= 2.3 Understanding Errors

= 2.4 Consistency

= 2.5 Basic Models

= 2.6 A Brief History of HCI
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Models & Theories

= What are models and = What is modelled?
theories used for? - user
* explanatory » task
« predictive  dialogs
 descriptive/taxonomy  transitions
« software
= Models on different levels * input/output
e concept * system
* human action * Interaction
. ... * behaviour
 dialog .
» keystroke - combination of these
@ O Embecied nerscion Researcn Group Chapter 2: basics of HCI and history Siide 57
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Example Motivation - Prediction

this amount of this type of currency into this type of currency.
1 Inited States Dollars - USD
erter s amount Inited States Dollars - LISD Euro - ELIR
¥ IInited Kingdom Pounds - GHP LInited Kingdom Founds - GBF
Canada Dollars - CAD Canada Daollars - CAD
Australia Dollars - ALID b Australia Dollars - ALID bl
scroll dowen for more currencies scroll dowen for more currencies

| Perform Currency Conversion |http://www.xe.com/ucc/

= Convert 712 GBP into EUR
= Hand is on the mouse to start with

= How long will it take?

) « Albrecht Schmidt . )
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Plans and Situated Actions
Distributed Cognition

= complex interaction between people
= interaction with different devices
= |nteraction with information in different forms
= complex interaction with the physical environment
= [nterruptions as standard phenomenon of live
= Computer usage can not be seen isolated from that

0 Suchman 1990

human plans are often not orderly executed
« plans are often adapted or changed
e user’s actions are situated in time and place
e user’s actions are responsive to the environment

« distributed cognition — knowledge is not just in the user’'s head it
IS in the environment

This questions many of the modeling approaches...
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Background: The Psychology of
Everyday Action (Norman 2002, Chapter 2)

= People are blaming themselves for problems caused by
design

 If the system crashes and the user did everything as he is
supposed to do the developer/system is blamed

 If the system crashes and the user operated the system wrongly
the user is blamed

= People have misconceptions about their actions

« The model must not be fully correct — it must explain the
phenomenon

= People try to explain actions and results
 Random coincidence may lead to assumptions about causality
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Action Cycle

= The action is goal directed
« What do we want to happen?
* What is the desired state?

Goals

= Human action has two
major aspects

 Execution:
what we do to the world

 Evaluation:

compare if what happens is
what we want /\/\

The World

Execution Evaluation
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Action Cycle
Stages of Execution

= Goal
= An intention to act as to achieve the goal

= The actual sequence of actions that we
plan to do

= The physical execution of the action sequence

« Albrecht Schmidt . .
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Action Cycle
Stages of Evaluation

= Perceiving the state of the worlds

= Interpreting the perception according to our
expectations

= Evaluation of the interpretations with what we
expected to happen (original intentions)

= Goal

« Albrecht Schmidt . .
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Seven Stages

of Action

Goals

Evaluation of

1. Forming a goal Intention to act interpretations
2. Forming an
intention
3. Specifying an
action _ Interpreting the
4. Executing the Sequence of actions perception
action
5. Perceiving the
system state o
6. Interpreting the Execution of the Perceiving the state
system state sequence of actions of the world
/. Evaluating the
outcome
The World "~
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Gulf of Execution

= The difference between the intentions and the allowable
actions is the Gulf of Execution
* How directly can the actions be accomplished?

* Do the actions that can be taken in the system match the actions
intended by the person?

= Example in GUI

« The user wants a document written on the system in paper (the
goal)

« What actions are permitted by the system to achieve this goal?

= Good design minimizes the Gulf of Execution
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Gulf of Evaluation

= The Gulf of Evaluation reflects the amount of effort
needed to interpret the state of the system how well this
can be compared to the intentions
* Is the information about state of the system easily accessible?
 Is it represented to ease matching with intensions?

= Example in GUI

« The user wants a document written on the system in paper (the
goal)

 |s process observable? Are intermediate steps visible?

= Good design minimizes the Gulf of Evaluation
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Implications on Design

= Principles of good design (Norman)
« Stage and action alternatives should be always visible
« Good conceptual model with a consistent system image

* Interface should include good mappings that show the
relationship between stages

« Continuous feedback to the user

= Critical points/failures
« Inadequate goal formed by the user
« User does not find the correct interface / interaction object
« User many not be able to specify / execute the desired action
 Inappropriate / mismatching feedback
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Fitts’ Law
Predicting Movement Time (MT)

= MT =a+Db log2(2A /W)
 A=amplitude
« W=width
e a, b constants dependent on the input device

« Fitts’ law predicts that the time to acquire a target is
logarithmically related to the distance over the target size.

 Fitts, P. M. (1954). The information capacity of the human motor
system in controlling the amplitude of movement. Journal of
Experimental Psychology, 47, 381-391.

= MT=a+b log2(A/W+1)
« improvement of the original fitts’ law

* MacKenzie, I. S. (1989). A note on the information-theoretic
basis for Fitts' law. Journal of Motor Behavior, 21, 323-330.

http://www.billouxton.com/fitts91.html
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Fitts’ Law — index of difficulty

= How difficult the motor

pointing task is

D=Index of Difficulty
D=log2(A/W + 1)
D has the unit bits

= MT=a+blID
= a has the units

b has the unit s/bits
Collect data set and calculate a and b

= a can be negative

30

25

. b =/S'gpy"
215
; /
al¥
0 0 2 4‘1 6 8

—e—data
(e gression

linear regression model

o
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Fitts’ law In practice

= MT =a + b log2((A/W) + 1)
= A = distance from starting position

= W = size of target along line of motion (for a 2-D
target use smaller of height or depth)

= Common values a=50ms, b=150ms/bit

= Jef Raskin, The Humane Interface, ACM Press
2000, p93-94
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Experimental data for pointing devices
MT =a + b ID, where ID = log2(A/W + 1).

Intercept, Slope, kb IF

Device ¥ aims) im=s/bit> (bitz/ =) ®

**% Polinting ***

Mouse L5590 =107 2273 4.5
Tablet .Ha8 -55 204 4.9
Trackkball .%81 75 300 3.3

Mouse 992 135 245 4.1
Tablet 902 -27 276 3.6
Trackkball .93%Z23 —-349 BEE8 1.5

® n =14, p < .001
b rp (index of performance) = 1/kb

* From http://www.billbuxton.com/fitts91.html
MacKenzie, I. S., Sellen, A., & Buxton, W. (1991). A comparison of input devices in
elemental pomtlng and dragglng tasks. Proceedings of the CHI "91 Conference on
Human Factors in Computing Systems, pp. 161-166. New York: ACM.
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Hick's Law

= The time needed to make a selection is proportional to the log
number of alternatives given

= H is the information-theoretic entropy of a decision

= T=bH

= n alternatives of equal probability Hick’s law does not
H =log2(n + 1). apply if it requires

= Alternatives of unequal probability linear search (e.g. a
pi = the probability of alternative i randomly ordered list

H'=2 pilog2(1/pi +1). of commands in a

menu). It applies if the
user can search by

= http://www.usabilityfirst.com sub-division

= Common practical values: b=150 ms/bit
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Object-Action Interface Model (OAl)

= Targeted at GUIs and applications in real world
domains

= Steps
1. Understanding the task, including

« Universe of the real world, objects, atoms
« Actions user can apply to objects, intention to steps

2. Create a metamorphic representation of interface
objects and actions
« Object representation — metaphor to pixel
 Actions — from plan level to specific clicks

http://www.cs.umd.edu/class/fall2002/cmsc838s/tichi/oai.html
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GOMS

Goals, Operators, Methods, Selection Rules

= GOMS techniques produce quantitative and qualitative
predictions of how people will use a proposed system

= Different models proposed

= Basics:

* (Goals — goal a user wants to accomplish (in real scenarios
hierarchical)

« QOperators — operation (at a basic level) that are used to achieve
a goal

« Methods — sequence of operators to achieve a goal

* Selection Rules — selection of method for solving a goal (if
alternatives are given)

= John, B. & Kieras, D. (1996). Using GOMS for user interface design and evaluation:
which technique? ACM Transactions on Computer-Human Interaction, 3, 287-319.
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Example (adapted from Dix 2004, p. 423):
Close the window that has the focus (Windows XP)

= Compare three options:

ALT + F4

Datei  Bearbeiten  Ansicht  Einfligen  Format 2

bed &k

Driicken Sie F1, um die Hilfe aufzurufen.

Key-shortcut

Context-menu

Close-button

GOAL: CLOSE-WINDOW
. [select GOAL: USE-KEY-SHORTCUT
hold-ALT-key
press-F4-key
GOAL USE-CONTEX-MENU
Move-mouse-win-head
Open-menu (right click)
L eft-click-close
GOAL USE-CLOSE-BUTTON
Move-mouse-button
Left-click-button]

Rule 1: USE-CLOSE-BUTTON method if
no other rule is given

Rule 2: USE-KEY-SHORTCUT method if
no mouse is present

« Albrecht Schmidt
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Example (adapted from Dix 2004, p. 424):

copy a journal article

GOAL: PHOTOCOPY-PAPER
GOAL: LOCATE-ARTICLE

GOAL: COPY-PAGE repeat
until no more pages

GOAL: ORIENT-PAGE
OPEN-COVER
SELECT-PAGE
POSITION-PAGE

. CLOSE-COVER

GOAL: PRESS-COPY

GOAL: VERIFY-COPY
LOCATE OUTPUT
EXAMINE COPY

GOAL: COLLECT-COPY
LOCATE OUTPUT
REMOVE-COPY
(outer goal satisfied!)

GOAL: RETRIEVE-ORIGINAL
OPEN-COVER
TAKE-ORIGINAL
CLOSE-COVER

Likely that the
users forget this
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Example (adapted from Dix 2004, p. 430):

Example of a Cash-Machine
Why you need to get your card before the money.

= Design to lose your card.. = Design to keep your card..
GOAL: GET-MONEY GOAL: GET-MONEY
GOAL: USE-CASH-MACHINE . GOAL: USE-CASH-MACHINE
INSERT-CARD Lo INSERT-CARD
ENTER-PIN Lo ENTER-PIN
SELECT-GET-CASH Lo SELECT-GET-CASH
ENTER-AMOUNT Lo ENTER-AMOUNT
COLLECT-MONEY Lo COLLECT-CARD
(outer goal satisfied!) oo COLLECT-MONEY
COLLECT-CARD (outer goal satisfied!)
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GOMS - Example

= From: John, Bonnie and Kieras, David E., The GOMS Family of User Interface

[n order to understand GOMS models that have arisen in the last
decade and the relationships between them, an analyst must

understand eseh-ak the components of the model (goals, operators,

methods. and selection rules). ind the

1e concept of level of detail?

different CL‘P[H]‘ILIILIEGHLI[ forms that GOMS models take. In this
detine

section, we ﬁ-‘jll’{ach of these concepts: in subsequent sections we

will categorize existing GOMS models according to these concepts.

Figure |. The example task: editing a marked-up manuscript.

Analysis Techniques: Comparison and Contrast, ACM Transactions on Computer-
Human Interaction 3,4 (December 1996b), 320-351

o

Albrecht Schmidt . .
Embedded Interaction Research Group Chapter 2: basics of HCI and h|St0ry

University of Munich, Germany MMI 2005/2006

Slide 78



Keystroke-Level Model (KLM)

= simplified Analysis
= only operators on keystroke-level
= no goals, no methods, no selection rules

= |ist of basic operators to do a task
« keystrokes or button presses (K),
« pointing with the mouse to a target (P),
« hand movement between mouse an keyboard (H)
« mental operators (M) — placed by heuristics
* Drawing (D)
« System response (R)

= Card, S. K., Moran, T. P., and Newell, A. 1980. The keystroke-level
model for user performance time with interactive systems. Commun.
ACM 23, 7 (Jul. 1980), 396-410.
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Times for basic operators

Opearator

D[ﬂﬂifﬂ}

Riz)

Description and Remarks

Time [saC)

e ———

Eeystrake or bution prass,

Preaang the BHIFT or COMTROL key cownts as a
STETAE K oparahian, Tone varses willy thir tygang akill of
e oer; the following shows the rangs of Bypical valees:

Beat bypiat {135 wipm)

Good fypist (20 wpm)

Average skilled typist (55 wpm)
Avarage non-gecratary typist (40 wpm)
Typing random lettara

Typing complex codes

Waorst typist {unfamiliar with keyboard)

Pointing to a target on a display with 2 mouss,

T tifle t0 Doanl virkes wilh distance and largel size according
lo Frils's Law.  The tired canges irom B 1o 1.5 see,

with 1.1 bbing an dwerags time, This operdlor doés nol

include the bution press thal olien foliows {2 sec).

Homing the hand(s) on the keyboard or other device.

Drawing (manualiy) L straight-line segments
having & lotal langth of i, cm.

Thin 3 a very reslocted oparatods; it assemns thal deawhng a8
done with the mowss on a System hit constrasns all lees 1o
fall on 4 square S8 crmogrid. Users vary in their drawing skilk
the Hme given IS an Swerage value

Mentally preparing for executing physical actions.

FResponse of rsec by the syslam.
This lakes difterent limes for difterent commands in the Sysiem
Thsse tmes mus] B2 inpul to the model. The responssa bme
county onby i it covses [hi Lser 10wl

nAe
129
208
.28"°
508
.75

a9

S, 1807

1.35'

Experimentally
measured

From: Card, S. K.,
Moran, T. P., and
Newell, A. 1980.
The keystroke-level
model for user
performance time
with interactive
systems. Commun.
ACM 23, 7 (Jul.
1980), 396-410.

P
I‘-f 0]
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Basic time estimation

Operator Remarks Time(sec)
K Press Key
good typist(90wpm) 0.12
poor typist(40wpm) 0.28
non-typist 1.20
B Mouse button press
down or up 0.10
click 0.20
P Point with mouse
Fitts's law 0.1lg(D/S +0.5)
Average movement 1.10
H Home hands to and from keyboard 0.40
D Drawing- domain-dependent
M Mentally prepare 1.35
R Response from sytem - measure

= http://www.cc.gatech.edu/classes/cs6751 97 winter/Topics/user-model/

Dix et al. page: 438
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Calculate overall time required

Tocquire T T

. Ttask acquire execute

= T =T+ IgtTp+Ty + T+ Ty + 1

execute

T = time for key presses

» Ty = time for button presses / clicks

 Tp = time for pointing

« T,=time moving hand between mouse and keyboard
* T, = time for drawing

» T,,= time for mentally preparing

* Tr=time for system response
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Example

= Start the command shell - KLI\/I
in windows P[to start] 1,10s
« Blleft click] 0,20s
« P[to execute] 1,10s
- What to do? . Blleft click] 0,20s
Click ‘Start’ - H 0,40s
* Click ‘Execute’ - M 1,35s
« Think of command * K]c] 0,28s
+ Type ‘cmd’ y ﬁg}] 8322
* hit ‘return key . Klreturn] 0,285
547s

= T =2"P+2*B+4*K+H+M
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KLM - Example

this amount of this type of currency into this type of currency.

1 United States Dollars - USD

erter s amount Inited States Dollars - LISD Euro - ELIR
¥ IInited Kingdom Pounds - GHP LInited Kingdom Founds - GBF
Canada Dollars - CAD Canada Daollars - CAD
Australia Dollars - ALID b Australia Dollars - ALID bl
scroll dowen for more currencies scroll dowen for more currencies

| Perform Currency Conversion |http://www.xe.com/ucc/

= Convert 712 GBP into EUR
= Hand is on the mouse to start with
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KLM — Example
result

= P[to input field] = 4P = 4,40s
= Bjclick] = 4*B = 0,80s
= HJto keyboard] = 2H = 0,80s
= Mi[consider number] = 3*M = 4,05s
= 4K[BSP-7-1-2 = 4*K = 1,12s
= H[to mouse] = 1"R = 1,00s
= MJconsider currency]

= P[to GBP] = Summe= 12,17s
= Bijclick]

= MJconsider currency]

= PJto EUR]

= Bijclick]

= PJto convert]

= Bijclick]

= R[show page with result]
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Further reading
User Interface Design With Matrix Algebra

Harold Thimbleby

ACM Transactions on Computer-Human Interaction, Vol. 11, No. 2, June 2004, Pages 181-236.

= Algebra analysis of interactive systems
= Proving properties of interactive systems

/Lighty 7Light /Light\ 7Light) ..
|'\ off /jll I'\ on /}I I'\\off ZI "\ on /-I Flnlte State
- OFF machines (FSMS)
a. Light with push-on/push-off action. b. Light with separate on/off actions.
States as vectors: Press the button when off ~ Press the button twice
on (1 0) results in on does not alter the state
off (0 1 _ _ 01" - AU
(01) off [PUSH| = (0 1) ( 10 ) [PUSH| |[PUSH| = ( {-1} {1} ) ({1} {1})
Actions as Matrix: ' S -
01" = (10) _(1{_})
PUBH:(lU) e S \01
. — ]
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Chapter 2
Basics of HCI and History

= 2.1 Motivation

= 2.2 Principles for Ul-Design
= 2.3 Understanding Errors

= 2.4 Consistency

= 2.5 Basic Models

= 2.6 A Brief History of HCI
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Evolution of HCI ‘interfaces’

= 50s - Interface at the hardware level for engineers -
switch panels

= 60-70s - interface at the programming level -
COBOL, FORTRAN

= 70-90s - Interface at the terminal level - command
languages

= 80s - Interface at the interaction dialogue level -
GUIs, multimedia

= 90s - Interface at the work setting - networked
systems, groupware

= 0O0s - Interface becomes pervasive

* RF tags, Bluetooth technology, mobile devices,
consumer electronics, interactive screens,
embedded technology
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Student Project
http://www.hcilab.org/projects/historybook/

editorial 12
horne ::
links =z

FIUMAN COMPUTER INTERACTION

e brief ;';rfija‘r-.r;;/

1983 Apples Lisa erscheint mit Maus

In january 1983 Apple releases "Lisa" the first mouseoperated personal computer.
the ffirst commercial mouse::1981 . . - .

) This highly praised computer indeed was no
Lisas mouse;:;:1983 4 sucess as well. Again because of its high price
with 10.000,-% no "normal people”
could afford it.

Macintosh with mouse:: 1984

PUNCHCARD KEYBODAR JOVETICK

EI Fertig

€ - meamwm ” [@n = [mc Fn




A E— University Research
S Corporate Ressarch From B. Myers

[ Commercial Frodusts “Brief History of HCI” A B ri ef H iStO ry

Direct Manipulation of Graphical Objects
-
AL LA LR RY
| ] ] ] ] ] ] : ] ] :-h Of HCI
15 | tess | 1ees 1e9s 1985 1088
The Mouse I
I = Early machines used
fds | 1955 | 1965 1995 1085 fogs batCh prOCGSSIng (eg
s T e punch card machines)
: = . :
1gi15 | 19’55 | 1-;&.5 | 1-;135 | 19’35 | 1-;-I;us . Termlnals Wlth COmmand
Text Editing e Ilne Interfaces
AR LA LA LA LA L . .
s e = Graphical user interfaces
fod5 | 1e8s | 1965 1ars | 1985 1995 W|th p0|nt|ng deVICG
HyperText .
| ] ] ] ] ] ] ] ] II::.F- interfaces
jods | 1ess | 1ees | 1avs | 1985 1088
Lesture Recognition -
ALALLALLALALRALLA AR AL AL LA,
| -
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VisiCalc - Widespread use of an
Interactive Application

= |nstantly calculating
electronic spreadsheet

= Early killer app for PCs

= Significant value to
non-technical users

VisiCalc Screen, early Alpha 1/4/79

First version of VisiCalc screenshot
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A VISICALC ™ screen:

Memory Indicator

Entry Type: W for value, L Recalculation O der
for label, for repeating I icatar: 1f A, across How many ¥ memory
label | rows, (L. down columns available. It flaching M,
Curresnt Entry's coardinates I! out of room
l Direction Indicatar: 1f 1 /
arrows keys will may
\\Explutu'. Format indication | Lm.rsgr upl'.;-md doven ":;1 _
arfow keys will move
\\ |[ Eniry omtents H\ Cursar Ie]-‘l: and right.
f ~
[ et

Entry Contents Line

Praompt Line =

g
it Line: flashin é'l 2
Sl L K| SLS S8
4 4
NIYEAR 5
© iy £
Row and Column labels ik SOL 7
5l PRIC =
ElSALES 3 550 9
2C95T 16 453 7
Dollars and Cents Format 111 UHD 11 4'_'-]5 3
(F$) 1-’:‘RUF %g 118 3
3 z :
14 B[ 1979 xxx
13 15 1988 xx
- 16 16 1981 x
Label Entry 17 17 1 982 ¥
18 18 1983 xx
15 132 1984 Xxx
' A | 1385 Xxx
e LY i
/ /f Right Justified Format Graph Farmat (/F")
Cursor Two windows when the ('FR)

screen is split

Integer Format (/F)

. I VUL v L
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Left Justifed Format
{FL}

Ganeral Format [((FG)

Repeating Label (-]

Value Endtry
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Changing Interaction Paradigms

= Replacement of command-language

= Direct manipulation of the objects of interest

= Continuous visibility of objects and actions of interest
= Graphical metaphors (desktop, trash can)

= Windows, icons, menus and pointers

= Rapid, reversible, incremental actions

= Origins of direct manipulation an graphical user interfaces

* lvan Sutherland’s Sketchpad, 1963, object manipulation with a
light pen (grabbing, moving, resizing)

* Douglas C. Engelbart, 1968, Mouse, NLS

« XEROX ALTO (50 units at Universities in 1978)
« XEROX Star (1981)

« Apple Macintosh (1984)
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Ei:l-:crt file mames with the mooss
Bed-Copy, Tel-Copy Bename, Blue-Delsie
Click fHtart' Ao execnte file name como smcds

Pagea: HiZ
Eiles Listed: 60
Files salecisd: 0
CopysRenazmne; 1

iLog
Celets: 0
Copy: 0

Pazes Nl

Files listed: 1
Files selected: 1
Copy /Rerzmne: 1 Copes

DP0: <Fyelir.z *.*°

Anonrmons, 1,
Hettle:Ehip.er,
BiettleEhip BT,
Block ack RN,
Buildkal cm,
CalcBoumcesdm.
Cedeu lator BLTR,
Chess.log.
Chess.run.
Chomi . Com,
Clemapilekal.com,
CRTTEET RN,
DT boot,
EdsBuild run.
BN BT E5 5, TILEL.
Ewmentiwe. Bun,
Fly.run.
zalarian haoot,
Crathage 5.
Cnfrn,
CoFomt.al,
[sraders.Bun.
iunk.

ik press,
Halborl,
Halem,

Hald mam,
HalkMemn,
Kinstucd RUK,
LoadHal cm,

mAaze i,
flraa. Typescript
Eeimmale.Tun.,
HMEPTLME. BTN,
othelloomn,

Photos from

http://members.fortunecity.com/pcmuseum/alto.html

FOLA G BT,

Binball-emsyr 10m.

—— BEGINNING --
101 2- AcstraB cids. Baot,

Pel etz udimd  ELLTED,

Mo Disk: (EysDir.: .
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XEROX Star

-\.:'.:. -1.'--'“"':'."'-.":.3 = E:;

T LT ST _l_
ErE S -

Photos from http://members.fortunecity.com/pcmuseum/alto.html
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Apple Macintosh

" % Fie Edit Uiew

M System Softusare

& itemx TITE in dizk 173K owablabis
.
Syolem Fedder  Erpgly Folier h

e sy stem Fokder

@ PyT— VK in Tabler

S

1984 — commercially successful GUI
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More GUIs

dmiga Hordhench, Yersion LB, 2E71E0 free newory
[B]

-T-

| Demes [leck Preferences G T

R REITH

Wekcomr fo Froomcbts r*

T . -

=] I Ratepa

Spsten

i
o

e EEL_!-I Trashean

Erpty

.. .

Initialize |

| E—
| X

Li-f

extStep 1989

— Frograim Mansge Qbject wiemed \iew  Help
Eile  Qptiens Window Help = &
VRO (e
-
il = Y T Seimaes
S bl = e Bjec Yiew Blp
mmEmml ::’:':lﬁl‘hll LT L LRCR T L _' -
El-'("_'lt = [ HTaED T H-
| Path = PCHAL finrvarnl
dniem dmemn e .
- hlcros it int=eret Explores e — _ ok ronz sy
=3 o el el BB Vew 6 Ween remeind
'w} r“% E‘-‘l = © Ry e sotin
e — Biaad m Blass P Tospmts  Bisid Do Pasglan  Diss Hijmiapa (e o] paddal B
- . ]
Ewplor= Cornetion P o R P i
| [ weiemi | oo | et
“Planege AoomE 18 i repance
- !i
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Win 3.11 1992 " 0S/2 1992
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Lessons Learned from History

= Technology drives new user interface concepts and
Interaction metaphors

= New user interfaces create new applications
= Designs and user interface concepts evolve

= You can not hide the user interface - good ideas spread
out

= The first to come out with a new user interface is not
necessarily the most successful

= Technologies to look out for?
* Eye gaze detection
« Speech and gesture recognition

« EEG, ECG, EMG interfaces (e.g. http://www.biosemi. Com/products htm)
EIectroEncephanGraphy ElectroCardioGraphy, ElectroMyoGraphy
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http://smart.tii.se/smart/projects/brainball/index en.html

Brain
Ball

projects

= ongoing (start dates

2004-01

- completed 2002

AT _.'_'I I
LU L= L

studio

home | projects | publications | events | people | patners | press | news

'FH.r INTERACTIVE INSTITUTE

brainball
Brainbhall: Winning b Relaxing.

Brainhall is a game where you compete in relaxation.
The players” brainwaves control a hall on a table, and the
maore relaxed scores a goal over the opponent.

== To buy commercialized version: mindball.se

Brainball is a game that goes against the conventional
competitive concept, and also reimvents the relationship
between man and machine. Instead of activity and
adrenalin, it is passivity and calmness that mark the truly
successful Brainball player. Brainball is unigque amongst
machines since it is not controlled by the player's rational
and strategic thoughts and decisions. On the contrary, the
participants are dependent on the body's own intuitive
reactions to the game machine.
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Meet the Jesigning the User Interface
Authors - el

Basiswissen
Multimedia

Band 3: Design

5. November 2005
16.00 Uhr
AudiMax der LMU

Medieninformatiktreffen
and der LMU

Es sprechen
Ben Shneiderman ; Sh " [I
und Andreas Holzinger en ofnerderman
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= Ben Shneiderman. (1998) Designing the User
Interface, 3rd Ed., Addison Wesley; ISBN:
0201694972

= Andreas Holzinger. (2001) Basiswissen
Multimedia. Band 3: Design; ISBN: 3802318587
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Ben Shneiderman in Munich
Saturday, Nov. 5th 16-20Uhr

= Nassi-Shneiderman diagram (1972)
= Split menu (1992/1994) o
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