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April 2010:

- 753 employees (overall)
- 260 Researcher
- 116 ongoing projects Berlin
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» First multi vendor research, development and demonstration center for industrial ICT
» Goal: The integration of mature ICT into factory automation
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MBUID Use Cases

1. Industrial Projects: Usability Engineering
— @Development-time
— User-centered development process +
Model-based user interface development methodology
» Supporting project staff with tools (e.g. prototyping, code generators)

2. Configuration and maintaining of industrial devices
— @Run-time
— Automatic Ul generation

— Adaptive Uls
» Ad-hoc access to devices via one universal interaction device (instead
of using many different devices)
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* Incorporates users and clients into all project phases (Iterative)
« Different (overlapping) main phases:
« Analysis: Understanding the users, their tasks and the context-of-use
« Structuring: Deduction of a single, harmonized task structure
« Design: Deduction of abstract & concrete Uls
« Evaluation: Iterative testing of mock-ups/prototypes with users

Analysis Structuring Design Realisation

s SRR s SR

Evaluation

- Approved in many different research- and industrial projects since 1991

o| Center for I S conise Innovative
o . . 1 A for Artificial F torv S tem
2] Human-Machine-Interaction S -reioin.ae | R T nligence actory systems

© DFKI12010-8




developer

user

service

sales

involved groups

inctiol author
wishes
tasks
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interview observation Dialog state 0
card sorting edit system-time
questionnaire edit display status

display
status

analysis methods

Dialog state 1
change time
change date

Dialog state 4
inform status

usergroups

inform

Dialog state 3

Dialog state 2

datapool change time change date ad
| — change
qualitative data quantitative data (P(wﬁ'v‘\(g.e dn- . .
Y Realisation
useDATA

f Design Final Ul (source code)

C Concrete Ul model
Design

Abstract Ul model

Dialog0

C Structuring

Use model

Dialogl

Dialogd

Change time (hh:mm)

Cha date (dd:mmyyyy)
15:05:2009 1§

Power: 15 kW
Operatingtime: 42 days

- CAn alysis
Task model

Change time (hh:mm) Change date (dd:mm:yyyy)
[e25 HH [25.05:2009 194

EEDLEY oL B |FS ot
Human-Machine-Interaction © DFK| 2010 - 9 inteligenco Factory Systems



[ Use model ]

II Use object

[ Elementary use object ]_ =

I_I_l_l_l
(erange | reeme [ noose |[emer [ o |

<€ > € > <€ > <€ > >

» Different tasks types (e.g. system task, interactive task)

» Elementary use objects --> more detailed specification of interactive tasks

= Optionality and Cardinality

» Logical and temporal conditions (pre-conditions, invariants, post-conditions)
» 5 Temporal Operators
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Features:

— Udit supports the whole expressiveness of useML 2.0

— Integrated semantic model checker (e.g. warning, error)

~  Achtung: Es existieren Wamungen!

Das BO "Heues Benutzungsobjekt’ (BO1) solite durch eBOs verfemnert werden!

“%.  Die Blatter des Benutzungsmodells solften durch eBOs reprasentiert werden!

— Multilingual (German/ English/ ...)
— Export of use models (DISL, figure, direct print)
— Expand nodes (display / hide sub-tasks)

— 3 level of detall

Center for
Human-Machine-Interaction

Das Objekt " (eBO3) zusatzlich als "optional’ maridert werden, unendkich oft ausfihrbar ist! )
Q DasOb)ehmusszusé"!:l:ah'opnmafmarhenwden,dasmstein:;/:‘:emmu»g'enmehv M
BO 301 BO 301 BO 301
Neues Benutzungsobjekt | I Neues Benutzungsobjekt ] [ Neues Benutzungsobjekt
Zuordnungen Zuordnungen
Mutzergruppe - Grupps? Mutzergruppe - Grupps?
. Maschine Geraatetyp - Maschine
Funktion : A10 Funktion - A10
Kurzbeschreibung
Hier steht eine

© DFKI12010 - 11

Kurzbeschreibung des

German

Research Center
- for Artificial

Intelligence

Innovative
Factory Systems




» Project-specific adaption is possible (user group, access location,
device type, etc)

File [%4 Change Language  About
“useML Editor )

Mapping Editor ]

Attributions Description

The user group describes the qualification of users according
Persona

) to their user rights at the system.
Access location

Device type
Function

Allowed Values
(") Any Sting
@ Choice of Yalues

[T Default Value:

aroup 1
aroup 2
group 3
aroup 4

L® % ]2 | [*Hﬁ?l[/l[@ll@]

[ Create Schema
Center for

| FS Innovative
; — Factory Systems

J




Udit — useML-Editor (3/3)

Editor Simulator

Datei  Ansicht  Hilfe

Steuerung
=01) Ausfihrbare Aufgaben

useML-Editor | Zuardnungs-Editor |

7 Filier bearbeiten  Filter inaktiv b Simulieren | Einfache Ansicht +| & 05 Anzeigen |, Zoom: ] 100%

BM WODELLA 0 EDI 1) =o7)
Zugriff auf Geldautomat Zugriff aktiviersn =| Bankkarte eingeben

SEQ

BO eBO # ¢

Bankkarte eingeben

[P ngsben ]
B0 =) (B0 =0
J7 | Geld abheben
J C

J
J

B0 02

PIN eingsben

'BO 502 BO =] (=8O
[ Zugri [F| Geld abheben Abheben auswahlen
) &

|
& J

a0 :
(B0 =)

oo £ [ 9zuiec  |[ @ Newtart
Geld einzahlen Einzahlen auswahlen
Historie
Bankkarte eingeben
m =) ([ =)
Geld einzahlen = Einzahlen auswahlen

)

Geld einfullen

oo

( el Historie exportieren
Hilie auswahlen .
(50 =) (=50 =) Anzeige —
Zugrifi beenden Zugrifi beenden Q Zoom: il 100%
=50
| Bankicarte ausweden |
eB0
Zugriff beenden
o
{4 Beenden
/ S
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MBUID Toolchain

Analysis Structuring Design Realisation
A s A A
5 2NN 5 SR 5
: 4 Evaluation? ;4 4
Tools : :
, DISL- LiquidApps® Development
— — — —
Uitz lien <ol Renderer UIML.NET / Jelly Tools

anguages L L

useDDL > useML2.0 > DISL M~ =» UIML4.0 —> Jg:f

T > VoiceXML

= : export possible = =P :export not yet implemented ~>: tool is useful for
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Task & concepts —
(useM L) | Eﬁerpassm:rd UC2|
[1 mnch Log-In UCSJK
e
Y widgetlist
Abstract Ul / | \
(DISL) textbox textbox command
e ——
Container
Concrete Ul / | \
(UIML) Textfield Textfield Button
V4
DEX
Final UI Benutzername: ‘

(Java/Swing) passuort: | |
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Future Ambient Intelligent Production Environments still consist

of many Actors, Sensors ...
=» Devices have to be maintained

o
o
o
o
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=» Devices have to be maintained

Today’s problems...

* Bad Accessibility
E.g. many devices are located > 2m above the floor
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=» Devices have to be maintained

Today’s problems...

* Bad Accessibility
E.g. many devices are located > 2m above the floor

* Minimalistic User Interfaces
Uls usually consist of small displays and few buttons
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=» Devices have to be maintained

Today’s problems...

¥
- Bad Accessibility E' SS%

E.g. many devices are located > 2m above the floor

« Minimalistic User Interfaces
Uls usually consist of small displays and few buttons

3-1BoosterControlAdv
» Proprietary User Interfaces

Each Ul has its' own menu structure, layout, HMT
behavior... Device
Configuration
System settings
a| Center for I e ceareh Centor Innovative
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SmartMote
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=» SmartMote: A remote control for
Intelligent Production Environments

Key Features:

v  Task-centered
Each Ul is described in a use model, describing the
users tasks

v Adaptive
The Ul is generated at run-time and adapts to the
users context-of-use (e.g. access location)

v Wireless
The SmartMote uses Bluetooth & WLAN for a
seamless device communication

Center for

Human-Machine-Interaction © DEKI 2010 - 21

Germai

|F

Innovative
Factory Systems




 Ubisense UWB-Realtime
Positioning System

% [J“ Ubisense

* RFID Grid for Mobile
Workshop Navigation
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Cricket Ultrasonic Indoor

Location System
\ i, Crossbew.
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=» Using HCl-patterns to improve usability
of run-time generated Uls

[ & ) Music ) Rock > Aimee Mann |

« HCI-Patterns are proven solutions for recurring Home > Products > Storage > Product Finder > Disk Systems Storage
roblems
g . Breadcrumb Pattern
» Focus on When, Why and How a solution should be
applied

* Primary domain: webdesign

So, what’s the deal?! When | Why

x HCI-Patterns still lack in formalization!

2 Run-Time generation demands for a
machine-processable pattern form
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Norms, Standards and Guidelines

Suchen nach:
@ Datei Bearbeiten | Ansicht i Einfigen Format Extras Bildschirm Teot suchen:
AN = =R | =) Normal (Fenster wiederherstellen) @
Foliensortierung |GESta|turIEI
B TigElr ey S | Suchen | ‘ Wiederherstellen
B motizenseite
Master ' bis [Z) suchtipps...
i s ’ Weitere Suchoptionen:
Aufgabenbereich — ]
Symboleisten R Suchen in:
Lineal |Husgewﬁhlte Speicherorte |v|
BasteiuiK|IRQINgAven: Ergebnisse entsprechen:
2 Kopf- und FuBzele... - -
S Markun |Ausgewahlte Dateitypen ‘V‘
Zoom... Schnelle Suche ist deaktiviert
I Suchoptionen...
Menu (ISO 9241-14) Form (1ISO 9241-16)

* Overall aim: maintain principles of good GUI design
» Problem: guidelines are often not followed or interpreted correctly
 Reasons:
— too abstract - no instant answers to the designer’s questions
— too complex - too difficult to understand
— too expansive - too time consuming to read

—> Solution: automatic verification of GUI guidelines
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Contact

Dr. Gerrit Meixner

E-Mail: Gerrit.Meixner@dfki.de
Web:  http://www.dfki.de
Phone: +49 (0)631 205-3707
Fax: +49 (0)631 205-3705

German Research Center for Artificial Intelligence (DFKI)
Innovative Factory Systems (IFS)

PO Box 3049

D-67653 Kaiserslautern
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