Mensch-Maschine-Interaktion 1

Chapter 1 (April 19th, 2012, 9am-12pm):
Introduction, Motivation, History
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Vorbemerkung: Deutsch und Englisch

* Viele Materialien sind nur in englischer Sprache verflgbar

—...oder in besserer Qualitat/Aktualitat

e Wissenschaftliches Arbeilten ist In
—Die Wissenschaftssprache ist englisc

ternational
N

— Austausch von Materialien zwischen
deutscher Sprache ist schwierig

_ehre und Forschung In

—Viele Begriffe sind in englischer Sprache gepragt und schwer zu

Ubersetzen

* Konsequenz:

—Lehrmaterialien in englischer Sprache

—Vortrag in deutscher Sprache
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Organisatorisches

 Die Lehrveranstaltung (3V+2U) ist eine Mischung aus:
— Vorlesung (voraussichtlich 11 Termine)
— Ubungen (ca. 10 Aufgabenblatter)
— Einem grol3en begleitenden Ul-Design-Projekt mit Abschlussprasentation

* Vorlesung: 3 x 3/4h mit 2 Pausen zu 10 min.
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Organisatorisches

* Informationen zu Vorlesung & Ubung
* http://www.medien.ifi.Imu.de/lehre/ss12/mmil/

« Ubungsblatter

— Zu Beginn und als Einschub: Verstandnis-/Klausuraufgaben
(freiwillig)

— Ab Mitte: Ein grof3eres Gruppen-Projekt (am besten zum
Thema des 1.UB) (freiwillig)

* Schein & Benotung
—Teillnahme an Klausur -> Note
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Overview

* Introduction

* Basic HCI Principles (1)

* Basic HCI Principles (2)

* User Research & Requirements

* Designing Interactive Systems

* Capabillities of Humans and Machines
* User Study Design & Statistics

* Implementing Interactive Systems

* Basic HCI| Models

* User-Centered Development Process
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Website

* http://www.medien.ifi.Imu.de/lehre/ss12/mmil/

* Content
— General Information / news
— Lecture Slides (night before)
— Podcast (night after, OGV format)
— Exercises (when given)
— Literature
— Links
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Intuitive User Interfaces” - aren't.

* Given: old style water faucet
—2 valves, 1 outlet
—Cylindrical, next to each other
—Left warm, right cold

Question: In which direction does each
valve close?

* Homework: find such faucets, determine
which are ,intuitive“ and why (not)
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Why Is Usabllity Important?

* Improving usability can
—Increase productivity of users
—reduce costs (support, efficiency)

—Increase sales/revenue
* E.g. web shop: In the web, the competitor Is just one click away!

—enhance customer loyalty
—WIn new customers

* Several case studies show the benefit of usabllity
* Usability studies can trigger new ideas
* Usabillity I1s often considered a sign of quality
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Interaction Design and Product Design

* Product design determines the appearance of the product
* Interaction design determines the usability of the product
* Both are closely coupled

b '{"'

= Entertainment
| ‘_ A KLASSIK TP s 07 05 2004

Bildquellen: Apple, BMW

LMU Munchen — Medieninformatik — Florian Echtler — Mensch-Maschine-Interaktion 1 — SS2012



Sophisticated Design does not entail Usabillity

CS Building in Saarbriicken DFKI in Saarbriicken
(Photos A. Butz)
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Sophisticated Design does not entail Usabillity

Egbghylar

| g e

[ 3

Siemens Neuperlach, Minchen Apartment Building (built 2010)

(Photos F.Echtler)

LMU Munchen — Medieninformatik — Florian Echtler — Mensch-Maschine-Interaktion 1 — SS2012

11



Usability applies to a wide range of systems

* Signs and explanations for things that are usually
obvious are an indicator for a potential problem.

* Not having (necessary) explanations Is also not a
solution

(German Rail IC-Train) (CS Building, Lancaster University)
(Photos A. Butz)
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Usability applies to a wide range of systems

CSE HTML Validator v3.05

—wWarning Checkbox Options

W Show warnings [~ Show comment warhings ¥ Show mizsing attribute warnings

— Tag Mame Frogram Options

W Enable programs ™ Flagl W2 W32 v4 W5 WE WMZ IvE w3 [ 10
™ Flag1l v 12 I« 13+ 14 |+ 15 v 16 I+ 17 I+ 128 v 13 [« 20
Elptu:nnal Meszages: E =plantiar:
. I InternetE:-:In:urerSecific + |f the ARCHIVE atribute is used with the -
CSE HTML ValldatOI’ V4O . [l Metscape Specific APPLET elerment, displays a message indicating
BEF'TTE;EUTGH Tags that ARCHIVE is Metscape specific
- sOIEtE lags * |f the COLOR aftribute is used with the
F'T'I'EHEIITI F|EIE|3 E:;;?L?lT?;?pat'h'l'ty BASEF OMNT element, displays a message
indicating that it is Metscape specific
1 2 3 4 2 b E ng::ch Ergine META Tags | | ’I[LEI’[L'[[HH[LS ;med, displayrsamesaage indicating
tore Deprecation Tags dl Il 15 Melscape Specitc
13 14 15 16 17 15 E [ ] Enable Sound + |fthe MARGIMHEIGHT or MARGINWIDTH hd
M 25 W28 [ 27 W28 [« 29 [ 30 [ |
ak. Cancel Help
M3 M3E M3 Mo M4 M2 v
W 43 [« 50 [ 51 [w]52 [« 53 [«#]54 [v]5 W56 [w] 57 [#] 58 [+] 53 [+ EO

http://homepage.mac.com/bradster/iarchitect/clarity.htm
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Usability can communicate attitude

X & http:/ fwww.verwaltung.uni-muenchen.de/ ¥

ﬁl’ﬂtﬂrtsah:u ﬁl.esaﬂi::hen % SeaMonkey % SeaMonkey deutsch %5 mozilla.org 55 mozillaz

2

Das 1st nicht der otfizielle Webauftritt der Verwaltung. War es noch nie...
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Usability can make all the difference

n
Klicken & ziehen Sie, um de http://ecx.images-amazon.com/images/1/41typn4wgnlL.jpg

Ausschnitt zu verschieben.

b

Bildquelle: Neckermann.de, screenshot
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Usability can make all the difference

http://www.fabrikshop.info/12/6108319.jpg

(Photos F.Echtler)
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Many jobs require an understanding of usability

* |Interaction designers: people involved in the design of all the
Interactive aspects of a product

* Usability engineers: people who focus on evaluating products,
using usability methods and principles

* Web designers: people who develop and create the visual design
of websites, such as layouts

* Information architects: people who come up with ideas of how to
nlan and structure interactive products

* User experience designers: people who do all the above but who
may also carry out field studies to inform the design of products
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Exercise: Currency Converter

* Design a user interface for the following scenario:

Scenario 1: Mary needs a currency converter tool.

Scenario 2: Mary works at XY-import-export GmbH in Munich. On her
laptop, she frequently checks prices for goods in the USA and in Japan. For
calculating her budget she needs to convert these into Euro. Sometimes
when she writes offers, she converts her company's sales prices (which are
in Euro) into US$ or Yen.

* Task: draw a sketch of a user interface for an
application that supports Mary in her work.

* Think about how you would integrate such an
application with her current computer system and
software infrastructure

LMU Miunchen — Medieninformatik — Florian Echtler — Mensch-Maschine-Interaktion 1 — SS2012

18



What Is the right title for the lecture?

* Mensch-Maschine-Interaktion (MMI) / Human-Machine Interaction (HMI)
— “Man-Machine Interaction” politically incorrect
— Study of the ways how humans use machines

* Mensch-Computer-Interaktion (MCI) / Human-Computer Interaction (HCI)

— More special, main focus of this lecture

— “Human-computer interaction is a discipline concerned with the design, evaluation and
Implementation of interactive computing systems for human use and with the study of
major phenomena surrounding them”

(working definition in the ACM SIGCHI Curricula for HCI)
* Interaktionsdesign / Interaction Design
— More general than HMI

— “designing interactive products to support people in their everyday and working live”
(Sharp, Rogers, and Preece, 2002)

— “Interaction design is related to software engineering in the same way as architecture is
related to civil engineering” (Winograd, 1997)

* Benutzerfreundlichkeit / Usability
— The overall goal of interaction design
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HCI as an interdisciplinary field

Computer e PSyCholOgy
science | -

(Industrial ) s — e Sociology
Design and Anthropology
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Elements of HCI

* Joint performance of tasks by humans and machines
* Structure of communication between human and machine

* Human capabilities to use machines
(including the learnability of interfaces)

* Algorithms and programming of the interface itself

* Engineering concerns that arise in designing and building
Interfaces

* Process of specification, design, and implementation of
Interfaces

* Design trade-offs
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Aspects of Product Design

IS part of

Product Design 4__________, Interaction Design

Product can be used to reach a
certain goal or perform a certain
task

Utility

How well does the product support
Its user to reach a certain goal or
perform a certain task

Usability

Utility + usability?
People sometimes like a product
for other reasons...

Likeability
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from the ACM SIGCHI Curriculum for HCI

Use and Context

U1 Social Organization and Work

Human

-

1J2 Application Areas

H1 Hiuman

Information
Processing

HZ Lanpuage,

Cotntniutication
and Interaction

I OI:I(:.

3 Human-Marhine Fit and Adaptation

"

H3 1 Inpiat and

Computer
C2 Dialogue 4 Computer
Techriques Sraphics
‘E}——_[—\_H— !
3 Dialopgue 5 Dialopgue
Cenre Architecture

Ergonotmics Output Desvices |G ‘ 'Si}'
<
-

Ell

S

e
T

D4 Example Systermns

e |
3 Erraluation and Case Studies
Techriques
L1 Desipn

Approaches
Development Process

i D2 Implementation
Techriques and Tools
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The Development Process

@ Design

Realization

e EValuation
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Books INTERACTION B8 _ oo
DESIG =2 HUMAN-COMPUTER

Selection FCI FREESGN BSETN ...

Designing the User Interface

HE FOUMDATIONS S FOR INTERACTION DESIGN

* Jennifer Preece, Yvonne Rogers, Helen Sharp (2002). Interaction
Design. ISBN 0471492787

* Alan Dix, Janet Finlay, Gregory Abowd and Russell Beale. (2003) Human
Computer Interaction (third edition), Prentice Hall, ISBN 0130461091

e Steven Heim (2007). The Resonant Interface: HCI Foundations for
Interaction Design. Addison-Wesley; ISBN 978-0321375964

* Markus Dahm (2005). Grundlagen der Mensch-Computer-Interaktion.
Pearson Studium; ISBN 3827371759

* Ben Shneiderman. (2004) Designing the User Interface, 4th Ed., Addison
Wesley; ISBN 978-0321197863 B

« Donald A. Norman. (1990) The Design of Everyday Things; ISBN & RonnT RERANY
0465067107 S

* Alan Cooper, Robert M. Reimann. (2007) About Face 3.0: The
Essentials of Interaction Design; ISBN 978-0470084113

appiications are createdr |
| ol |

ABOUT FACE 20

ESSENTIALS OF INTE TON D
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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)

* 2000s: Interface becomes pervasive (‘allgegenwartig’)

— RF tags, Bluetooth technology, mobile devices, blogging, user generated
content, consumer electronics, interactive screens, embedded technology,
sensor networks

e 2010s: ?77?
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1Student Project
http://www.hcilab.org/projects/historybook/

il

L 1)

FIUMAN COMPUTER INTERACTION

a beief o il ry

the first commercial mouse:: 1981

Lisas mouse;::1983 ¢

Macintosh with mouse:: 1984

This highly praised computer indeed was no
sucess as well. Again because of its high price
with 10.000,-% no "normal people”

could afford it.

<

1983 Apples Lisa erscheint mit Maus

In january 1983 Apple releases "Lisa" the first mouseoperated personal computer.

PUNCHCARD MEYBOARD

editorial 12
horme ::
limks 12
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VisiCalc - Widespread use of an Interactive Application

* |nstantly calculating electronic
Sspreadsheet

—D. Bricklin/J. Frankston 1979
—For Apple Il computers

* Significant value to non-technical
users

—Usabillity was key...

* Early killer app for PCs
—Motivated IBM to enter the PC market

VisiCalc Screen, early Alpha 1/4/79

First version of VisiCalc screenshot http://www.danbricklin.com/visicalc.htm
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A VISICNALC ™ screen:

Memory Indicator

Entry Type: V for value, L Fecalculation O der
for label, /- for repeating Indicator: If A, across How many K memory
label | rows, | T L, down columns available. If flaching M.
Current Entry's coordinales [ out of room
f
l Direction Indicatar: Il
arrgws keys will maove
‘\,\E:-:pm:u'. Format indication [ CUFSar upl"rllnd dowen if —
" arrow keys will mowve
\\ |[ Eniry fontents , CUrsar Ie:-rt and right.
| ”‘HH

Entry Contents Line J . e ,
(uy 1.2

Prompi Line =

Left Justifed Format
{/FL)

]
Im o

Edit Line: Flashing block

means awaiting inpuf General Format ((FG)

A WD -H

Row amd Column labals

D= T N G

Repeating Label (/-

wor-

—

s [mTun]d]
== L0 MO0
QOGS

DD

Dollars and Cents Format
('FEI

OXWMromI> rT,
MO =M=

[ |

-

——

T

1

‘_E-.
3
4
]
5
7
§
3
1
3

4

S

Er

Label Entr:,r"'f

OO0 0 e o 0 = S

“:'H =

[ T S S T Y

D0 0D
WOOWOWOWOWOLD =

Btk ek ek 8t
L= 000000000000~)
NG00

/ ~
,-f"'fi I \
-
f /f"’ ] \
// Right Justified Formal Graph Format [/F7)

Gursor Two windows whan 1he (FR}

scregn s spit

Integer Format (/F I} Value Endry
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Changing Interaction Paradigms

* Replacement of command-language

* Direct manipulation of the objects of interest

e 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 and graphical user interfaces

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

—Douglas C. Engelbart, 1968, Mouse

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

— Apple Macintosh (1984)
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XEROX ALTO

Ei:l-:-:;t file names with the mooss

Eed -Copy, Fel-Copr FBenane, Elue-Telzis
Click Brart’ o executs file name comyosnds

WEM

agea: HiZ2

Files listed: 60
Files m=lectisd: 1 Delete: 1)
CopyrsRenmme: 1 Copy:

DF0; <gyreldar,» *.*

* Photos from

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

—— BHEGIMNHIMNG - -
1012- 4 strofF dds.Baat,
Anarymans,d,
BettleShip.eT.
BettleEhap LR,
Blocklack ETIH.
Buildkal.cm.,
CalcBourcesdm.
Calculatar, BLTH,
Chess. oz,
Chess. o,

Cova, Co.
Covopilekal.com,
CETTEET.EON.
CRAT oot
EdsBuild run.
BT eSS, TLLEL,
Erecutiwe.Eumn.
Ely.rutr.
zalacian haot,
Crathage. 5.

G 8.,
CoFont.al.,
[nraders. Bt
junk.

unk press,

Hal horl,
Ealcm.
Hald . mm.
Halkic.mn,
Hirmtcd ETH,
Load kel cm.,

el ms i Wlamdl JELLTR,

MAZ eI,
Felran. Tyrpescriph.
Eeim=ale. TLLEL.
HEPTLINE.ELIM .
othellomn,
Finball -emswr Tumn.

Tazes: 0
Files Iisted: 0

Files selected: 0 [ T
CopysRename: 1 Copz: 0O

Mo Disk: <EysDic.z *.*

POL Y ONE.ELTH,
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XEROX Star

ﬂh-l.-l.r-! = | .._

'-'-""'I-'l'lhﬂ-'l'-l'l:l I-Il'-l'!l'll:l-l.'|'l|-..l'l1l:l'-:l-: s

i
[IF {1 [Ii:i H-|£-:' [

| o

=
™
-

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

" % Fne Edit Uiew Special

et 15 $!al'!-|:El'I'l Sortusore
F ibemc FFTE in dick 173K awailehis

i

Byster Felder proghy Poide- h

System Fokder

@ TUIE in (obkder

S 2 B

0 B8 @ B

rvagmur v Pighe Fod M Soropb=ct i Clipbsard Tie

* 1984 — commercially successful GUI
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More GUIs
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CRTE . .
B TTniversity Research F rom B ] Mye s
ESS Corporake Hesearch . .
— canmermiFrodws | “Brief History of HCI”
Direct Manipulation of Graphical Objects
- ag
S S S i
| i
| | | | | | | | | | |
| | | | | | | | | | |
1945 1955 1965 1975 1925 1995
The Mouse I
™
l |
| | | | | | | | | | |
| | | | | | | | | | |
1945 1955 1965 1975 1935 1995
1ndows . 2
A A s S e S s S S o s i
[ Sl
| | | | | | | | | | |
| | | | | | | | | | |
1945 1955 1965 1975 1935 1995
Text Editing 2
R S S S e e e S o S S Yl
| -
| | | | | | | | | | |
I I | | I I | I I I I
1945 1955 1965 1975 1935 1995
HyperText
| .
A s S S S S S
—
| | | | | | | | | | |
| | | | | | | | | | |
1945 1955 1965 1975 1935 1995
Gesture Recognition s
AAAAAAAAAA LA A LA AL AL AL LR Y
| o
| | | | | | | | | | |
| | | I | | | | | | 1
1945 1955 1965 1975 1925 1995

Research and
Products

* Early machines used
batch processing (e.g.
punch card machines)

e Terminals with command
line interfaces

* Graphical user interfaces
with pointing device

e Multimodal user Iinterfaces
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