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Motivation (1): Uniform Data Structure

1. Property information about the object of interest is equally collected or inferred
in User Modeling, Context-Awareness and Resource-Adaptive Computing.

User Location Display
&,‘ Q
Infa o [rifio == Irifiy )

User-adaptiv = Context-aware Resource-adaptiv

Current Location Noise Level medium Screen Size 30“

Cognitive Load | high Weather heavy rain Colours no

2. Meta-level information like temporal-restrictions, creator, owner-of-information,
evidence and confidence could be treated equally.

>  SlEiienal Steiements

(uniform, rdf-based, xml, privacy, ontology, database, supporting-tools,...)
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Motivation (2): Top Down Approach

Problems:

- Representation: OIL, DAML, DAML+OIL, RDF(S), OWL
- Unique Referencing objects in an open world

- Distributed Ontologies, Distributed Knowledgebases

New Task:
Integrating different

User/Situation-adaptive Systems

PI(‘:ObIems; ti Solutions:
: Uﬁ?erpsigfjir;zn @@@D’ - Automatic ontology
- Conflict Resolution Semeamntic generation

- Extended Uniform Resource

- new Privacy Issues Identifier System

Moecleling Welb
Solutions: o
- UserML / UserQL |
- SituationML / SituationQL
- UserOL & Ontology Mapping
- Strategies
- Model Inspector and Editor

Ublcuitous
Compuiting

New Task: Problem:

The mobile user interacts This world only exists as prototypes,

with new, smart environments so how can we use or test it?
Solution:

(Strange) Scenarios:
The smart shoe of the user
communicates with the smart fridge

in the smart kitchen about ....

UbisWord, with the focus on
Spatial and Situational Modeling
for Simulation
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Situated Interaction

Modeling
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Identified Interaction Types and

Conceptual Partitions of the World (1)

User <
Adaptivity

Conceptual Partition of the World
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Resource
Adaptivity

Context <
Awareness
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User l System/Device of the World
User-adaptive Interaction
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i.e. colour blindness
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Interaction Types and
Conceptual Partitions of the World (2)

Situation <
Awareness

Ubiquitous <
Computing

Conceptual Partition

of the World
A
' ™
f System/ T Rest )
y es
L SEIT I Mobile Device I S | of the World
Situated Interaction
1 1 T
User Adaptive |Resource Adaptive| Context Aware
U Rest |
ser . es
(naked) Instrumented Environment Iof the World
Integrated Intelligent Interaction
1 1 T 1
User Adaptive |Resource Adaptive| Context Aware Communication




Situation/Description: Motivating Example

[ situation / Description

Peter is now most probably under
“high time pressure"
because he is near the
duty-free shop of the airport,
while boarding of his flight
closes in a few minutes.
Additionally his
walkingspeed sensors report “fast-walking".
According to his privacy settings,
this information is freely available
only for preselected people and systems.




From RDF to Situational Statements

Basic RDF Triple

Subject
(Peter)

Predicate
(Cognitive Load)

Object
(high)

Situational Statement

( N N ([ )
- Constraints Explanation || Privacy
\ Z N

Subject Start Creator Owner
Predicate Duration Method Access
Object Location Evidence Purpose

Range Extent Confidence Retention




Q1

Situational Statement == RDF Graph(Reification)

( 1\

Situational Statement / Box Situational Statement / RDF Graph (Reification)
[Mainpart | [,

Subject = M1
Predicate = M2 a @ @ @ Explanation
Object = M3 s:owner \s:access /s:purpose s:retention
Range = M4

Constraints
Start 1 Mainpart (Reified)
Duration = C2
Location = C3
Extent = C4

Explanation
Creator = E1
Method = E2 Constraints s:start s:duration \ s:location s:extent
Evidence = E3

Privacy
Owner = P1 ) " ) . ) "
e = P2 Namespace: s = “http://www.u2m.org/2003/situation#
Purpose = P3 This extended RDF triple is a proper RDF graph with reification.
Retention = P4 The reified topic is enriched with constraint, privacy and explanation.
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Situational Statement = RDF Graph

( 1\

Situational Statement / Box
Subject = M1
Predicate = M2
Object = M3
Range = M4

Constraints
Start = C1
Duration = C2
Location = C3
Extent = C4

Explanation
Creator = E1
Method = E2
Evidence = E3
Confidence= E4

Privacy
Owner = P1
Access = P2
Purpose = P3
Retention = P4

Situational Statement / RDF Graph

Privacy
Mainpart m m m@ m Explanation
9 Q
Soy, % e\é\
N, ® Q ) 50!
Sr 0y S )
» (%Y .o(e
-S'(/é/ Y S-
Predic statement
ate ) ;
#id Cvidence
20
s‘-ob\e C @
o® < \e¢ Olwb’
.(’b(\ .O >4 S. ), 8/70
S- & S () e Q
X @ (@) Ny
=% Ce
* .
S e}
o 2

Constraints

Namespace: s = “http://www.u2m.org/2003/situation#"

This extended RDF triple is a proper RDF graph with reification.
The reified topic is enriched with constraint, privacy and explanation.




Situational Statement = RDF/XML

Situational Statement / Box \ Situational Statement / RDF/XML
[Mainpart | <rdf:RDF
Subject = M1 xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
Predicate = M2 xmins:s=“http://www.u2m.org/2003/situation#*
Object = M3 xml:base="http://www.u2m.org/2003/statements“>
Range = M4
- <rdf:Description rdf:ID="Statement123“>
Constraints <s:subject> M1 </s:subject>
Start = C1 <s:predicate> M2 </s:predicate>
Duration = C2 <s:object> M3 </s:object>
Location = C3 <s:range> M4 </s:range>
Extent = C4 <s:start> C1 </s:start>
- <s:duration> C2 </s:duration>
Explanation <s:location> C3 </s:location>
Creator = E1 <s:extent> C4 </s:extent>
Method = E2 <s:creator> E1 </s:creator>
Evidence = E3 <s:method> E2 </s:method>
Confidence= E4 <s:evidence> E3 </s:evidence>
Privacy <s:confidence> E4 </s:confidence>
<s:owner> P1 </s:owner>
Owner = P1 <s:access> P2 </s:access>
Access = P2 <s:purpose> P3 </s:purpose>
Purpose = P3 <s:retention> P4 </s:retention>
Retention = P4 </rdf:Description>

</rdf:RDF>




Situational Statement = XML

s N

Situational Statement / Box
Subject = M1
Predicate = M2
Object = M3
Range = M4

Constraints
Start = C1
Duration = C2
Location = C3
Extent = C4

Explanation
Creator = E1
Method = E2
Evidence = E3
Confidence= E4

Privacy
Owner = P1
Access = P2
Purpose = P3
Retention = P4

Situational Statement / XML (Min)

Situation / XML

/>

<statement id="123"

subject = "M1"
predicate = "“M2"
object = "M3"
range = "“M4"
start= “"C1"
duration = “C2"
location = “"C3"
extent = “"C4"
creator = “E1"
method = “E2"
evidence = “E3"
confidence = “E4"
owner = “P1"
access = "pP2"
purpose = “P3"
retention = “P4"

<situation>

</situation>

<statement ....
<statement ....
<statement ....

/>
/>
/>
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Situational Query / Situational Statement

Situational Statement / Box
SHuztionalGuery | Box [Mainpart |
T E— Gl
Predicate = M2
Subject =Q1 ¢ Object = M3
Predicate = Q2 Range = M4
Constraints Constraints
Start = C1
Time =Q3 : _
_ <— Duration = C2
AEEE =G —> Location = C3
Explanation Extent = C4
Creator = Q5 Explanation
Method = Q6 Creator = E1
- Method = E2
Privacy Evidence = E3
Requestor = D1 Confidence= E4
Intention = D2 Privacy
Control Owner = P1
Access = P2
Strategy = D3 Purpose = P3
Function = D4 Retention = P4

( N
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Knowledge Base:

Distributed Sets of Situational Statements

=

I
\Setof Situational StatW

[ i )

| chmbmsan mma R
Statement — | |
Mainpart Constraints kEpranation | Privacy 'm

Subject Start Creator Owner

Predicate Duration Method Access =
Object Location Evidence Purpose |
Range Extent Confidence || Retention ||

\

/

\\/
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Query Handling

Situation
| [ «f TN PPy §
| [ «f T2 PPNy 5 —
Statement — Result
Mainpart Constraints | | Explanation || Privacy —
\_ 2 é
Subject Start Creator Owner
Predicate Duration Method Access
Object Location Evidence Purpose ||
Range Extent Confidence || Retention |- _A
- - - -~ :
1 | | | 1
] ] ] ] ]
1 I I I I
I | I I |
T T T T T
Request I I 1 I
I I I I I
[ Ao 1 1 1 ]
|n..L.... | ] 1 ]
I | I | I
Query 7 N 2 2
Mainpart Constraints || Explanation || Privacy Control
Subject Time Creator Requestor Strategy
Predicate Place Method Intention Function — |

Conflict Resolution Strategies {last-one, highest-confidence, creator-based,...}

Library Function {AVG, MAX, MIN, SUM, COUNT, DISTRIBUTION, ... }
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Situational Query = XML

Situational Query / Box Situational Query / XML SituationQL / XML
(Mainpart [ <request>
Subject =Q1 subject = "Q1" <query ... />
Predicate = Q2 predicate = “"Q2" <query ... />
- time = "Q3" <query ... />
Constraints place = “Q4"
i = Q3 creator = Q5 </request>
Place = Q4 method = "Q6
requestor = "D1"
Explanation intention = “"D2"
strategy = “"D3"
Creator = Q5 function = “"D4"
Method = Q6 />
Privacy
Requestor = D1
Intention = D2
Control
Strategy = D3
Function = D4




Privacy Aspects,
embedded in SituationML and SituationQL

Representing, storing and communicating information
about the user like her age, or her current blood pressure,
skin conductivity or information about her interests, goals
and plans needs special privacy treatment.

The most important one is that the user should be able to
“control” the systems’ private information handling.

One point will be the inspection of the stored data,
another point will be the possibility to change it.
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Privacy in User Adaptive Systems

Apart from law-restrictions , there are four main arguments,
(according to Kobsa) that influence the users’ decisions about
allowing personalization with their personal data.

1. What will be done with my personal data?
B This question focuses on the purpose/intention

2. Who is going to use my personal data?
B This question focuses on the access and the recipient

3. Which kind of personal data is used?
B Thus a differentiation between the type of data is implied.

4. In which mood or situation is the user currently?
B This last point suggests "user-adaptive useradaptivity”

19



Basic Privacy Treatment

Varialoles Example

Statement

Access: (2 public ) Friends ) private
B ownher

Furpose: 'i::' cormmetcial E:' research G‘ rninirnal
B access L O O 0

etention: () long (wear J middle {month) %) shork (da

B purpose g i wear) ( ] (day)
B retention

“public access” means that everybody can be
Query the recipient of this information.
“research purpose” means that this information should
1 requeStor not be used for commercial purposes, but only for
i i research issues.
® Intention “short retention” means that this information must be
deleted within days.

20



User Model & Privacy Editor

| I0 - 200006 |

Jﬂerg ( Instance of class: Human )

Date & Time: [22.07,2003, 15:10:25] (now | 1 hoor ago | 1 day ago )
Change view kor { ¥ML | HTML 3
Personalized view for:  joerg

Current Goals {Joerg)
Task 1 Taskz [ Task 3 [ Task4 [] Tasks

Temparal Restrictions: [ Today, 15:08:05 | Today, 15:14:05 ]
Cwner-fccess-Purpose-Retention:  Joerg - friends - research - middle
Evidence-Confidence: 1000040 - 0.00 Viewer: Jogrg

& public

Access:

manual change Purpose:

Adapted View:

| ID - 200006 |

Jﬂerg { Inskance of class: Hurman )

&) Friends O priv| Date & Time: [22.07.2003, 15:30:41] (now | L bhour aqo | 1 dav ago )
) commercial &) research O mir

Change wiew to: ( ¥ML | HTML )

Retention: () long (vear) & middle (month) O she

Blood Pressure (Joerg)
O low O medium @ high

Temporal Restrictions: [ Today, 15:10:15 | Today, 15:16:15 ]
Cwner-fccess-Purpose-Retention:  Joerg - public - research - short
Evidence-Confidence: 1000040 - 0,75 Wiewser: Joerg

Access: ()] public ) Friends O]
manual change Purpose: () commercial &) research O

Retention: (%) long (year) ) middle (monthy O

Physical Location {Joerg)
Instrumentierte Umgebung § WY-Floor § Building 36 [
Temporal Restrictions: [ 20.07.2003, 21:21:10 | 20.07.2003, 21:27:10] Expired

Cwner-fccess-Purpose-Retention:  Joerg - public - research - short
Evidence-Confidence: 0- 1.00 Yiewer: Joerg

Bccess:

® public ) friends O
) commercial &) research (@]

manual change Purpose:

Retention: () long (vear) ) middle (month) &

Current Goals (Joerg)

Lﬁ This information is not public,

Temporal Restrictions: [ Today, 15:26:40 | Today, 15:32:40 ]
Onaner-fccess-Purpose-Retention: Joerg - Friends - research - middle
Evidence-Confidence: 1000040 - 0.00 Yiewer: Anonym

priv
i Physical Location (Joerg)
- Instrumentierke Umgebung | Wit-Floor [ Building 36 [

SNC
Temporal Restrictions: [ 20.07.2003, 21:21:10 | 20.07.2003, 21:27:10] Expired
Cnaner-fccess-Purpose-Retention: Joerg - public - research - shork
Evidence-Confidence: 0-1.00 Viewer: Anorym

privake

rinirmal

short {day)
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Placing Situational Statements

into the Rest of the Ontology

’

TBo§<

ABoX

Complex

e Class Expressions

[(c3nce)ucs |

Axioms

e Property Characteristics
transitive, symmetric, inverse,..
e Class Characteristics

e Equiv? SameAs? disjoint, ...
Classes | . é Properties —
"""" 1|, e Domain ( il )

-----
wnt
il
o
o

.
.
------
------

Individuals

Relations

.
'D1]D2||D3||D4||D5 ][ D6

Integer, Float, String,
URI, Enumerates, ...

DataTypes

”
Q)

| c—

Statements g//

1T SubClass 1 SubProperty
SuperClass

SuperProperty
1
1 # InstanceOf | 4 RealizationOf
¥ Instanciates ¥ | Realizes
Goooee domain ‘ Property Inheritance
Lo range Vv i Intance Inheritance
A'M abstract, multiple (super)class

I:H:II:I. Explicit Categorization:
physical, spatial, temporal, event

Class Extensions

Instance Property-
Upward Downward
C1 C1
[1]i2][3][4]l5

C2 C2
[1]12]]3]l4] B)
[ C3

C3
[1]i21[3][4] &)

C4 C4
©
| c5 J C5
48[ &
ce I

Cé

Inheritance

22



Summary of the Talk ...
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Appendix 1: 2

Extended Uniform Resource Identifiers (URI)

24



Extended URIs from Semantic Web

denotes

«—  Professor Wahlster

unique

«ntfer  http://w5.cs.uni-sb.de/people#30719

unique
identifier reference

- " UniSB:30719

labelled unique
identifier reference

«—  Professor Wahlster (UniSB#30719)

labelled based unique
identifier reference

«——— Professor Wahlster (#30719)

labelled based
mapped unique
identifier reference

«—  Professor Wahlster

Y BB B BRR

Local Name

URI (with Personal Number)

URIref (with Namespace)

URI.extended

URI.extended.base

URI.extended.base.mapped
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Identifiers

[0 Motivating Problem:
B distributed ontological knowledge
B distributed data sets by different creators
[0 Two different Systems talk about the age of a user
B range 1 i.e. {kid, teenager, adult, elderly}
B range 2i.e.{1,2,3,4,5,..}
0 We need (world-wide) unique identifiers for
B concepts
B objects
[0 These identifiers should also be
B human readable

26



Appendix 2: UbisWorld

27



(2)
From Real World to UbisWorld

@ Real World
with Ubiquitous Computing

and User Modeling

Monitor / Control

Reduction & Abstraction |

(2) UbisWorld
for Ubiquitous Computing

and User Modeling

Simulation

>

Modeling

@ Modeling Standards Representation / Use
(Ontologies and Markup Languages)
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| Physical Elements

]

Elements of the Mini-World
_—— {eseaemes }——

| Basic Element |

Person Thing
’J% hal
Info = | | Info =
A A —w —3 ——
User Device Vehicle Other Object
S

| Grouped Element |

UserGroup SystemGroup | | MixedGroup

| user |||[pevice  ||||Person |
| user || | | Device || || Thing |
Info | | Info = | [ Info >

Info =| | Info = Info =1 | Info = | Info =
Computing 1/0 Device Connection
Info = | | Info = | | Info =
—— |
Keyboard Display Microphon ra Projector Sensor
pi XY
Info = | | Info = | | Info = | | Info = | | Info = | | Info Info = | | Info =
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[ Spatial Elements ]

Qualitative Spatial

2
Elements

—

Orientation
| Spatial Elements |
facing
N
Spatial Constraints & Topology Location
/N Info =3
X
Place Area Entity Location | | Relat. Location Connection Nesting Map Reference | | Constraint
Spatial Location | at / near | Spatial-Relat. | Connected | A contains B | Map | Spatial-Relat.
Granulation P \
Level i Extension | Objekt | Location | Location | | Location | | Location | Location
r—-=-—=-======-= 1 r—-=-—=-======-= 1
Info = Info = | | Info = | | | Location : | Location | Location Coordinates i Location |
Info = Info = | | Info = | | Info = | | Info =
A 4 v v v v \ 4 4 A 4 v N
City Street Building Floor-Level Room Part-of-Room| | Object-Level
S m = t Spatial
éﬂ\ = = w @ Granulation
pls SRS LY » Levels
Info = Info = Info = Info = Info = Info = Info = Info = Info =
< 1000 km 100 km 10 km 1 km 20 m 5m Tm 10 cm D,
% ]
. . . - . Human
Airplane & Train Car & Bus Outdoor Indoor Moving Indoor Moving Handling -
. .. . ] Interaction
Travelling Driving Moving (Between Rooms) (In one Room) of Objects (Mobility)
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[ Spatial Elements ]

Topology: Nesting and Connections

Campus —\‘
Mensa 3 WW Floor
Info = e@i
N (= =]
2nd Floor @m-hi Info i =g
> >
i Info o T Info
Dining Hall
— Info = Info =
C.Room 124
Info =
center of
Info i Connection
Room 124 | Connection
connected
connected
=
Room 124 Info C.Hallway
—
. . —
(Dining Hall | C.Room 124
Info S » Info N
\ 4

Info Info

Admission Key 124 Admission Key 124

Distance 50 m Distance 3m

Stairs yes Stairs no

Spatial Granularity Levels: Spatial Granularity Levels:

Room / Floor / Building Part-of-Room / Room

C.Hallway

center of

Hallway WW

Info

=
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[Spatlal Elements ]
Map-Referencing in the Mini-World ‘

1
Map of University Campus Map Reference Campus
Spatial Granularlty Level: Street - Building mapping
——— ~ ] 2 };\
Campus Map Hm
[ —— pnienll i~ = —
1
Building 36 Info N
Coordinates
A
I
Info = Building 36 Building 45 Building 28 Building 42
1‘“’ wigicl i--L 1‘“’ wigicl i--L i""imum i--L ,{"“ |n||_|u|: h-
Info = Info = Info = Info =

Map of WW-Floor Map Reference WW Floor
Spatial Granularity Level: Floor - Room mapping m
Floor Map

O Roomyla Info =

Coordinates /_/
A 4

|
C .
O Info = Room 124 Hallway Kitchen

Info =3 Info = Info =

1

"
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User Properties / Parameters

User Role

O

Tourist Business person

User Demographics

Emotional State

Age Gender ‘/_%\‘

/\ Anger ) Distress A Happiness Physiological States

Logn/g; middle-aged Psychological States

User Preferences BloodPressure

Pupils Dilation
User Properties Timepressure
Working Memory Load
Privacy ) Interface
General Interests Behavioral Regularities Abilities
Layout Modality {/\‘
Eye Sight Eye Sight
News Hobbies Typing
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Conceptual Overview ...... over the Modules

UbisWorld

S

User Model
Editor

SituationQL

ituationML /

U2M
Inference

Representation of
- Objects

- Properties

- Locations

- Context Info
Managing & Editing
\

Inspect User Model
Change Entries

Privacy Issues
Access Control

Exchange Partial
- User Model

- Context Model
- Resource Model
Web Services

N

-Ontology Inference
-Conflict Resolution
-Higher-Level
Inference

-User Model
Integration

N

Ontological Knowledge (SemanticWeb, UserOL)
Unique Referencing Technique
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Appendix 3: User Modeling
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(2

ing

General Schema of User Model

User Model
(some Aspects of the User)

ﬂ,_
= 9
g 0D
v&e
o @ 2
O QO =
$Ep
S O°F
.&pr
B
= Rl

o

RS

P s

)

iour

Input Data
(Concerning the User)

i.e. Speech Behav
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Enhanced Input Data for Upward Inference

‘ Local User Model

Messages from
Neighboring User
Modeling Agents

Upward
Inference

T

User's Behavior
with the System

%

Readings from
the System

Current State
of the User

'5( ’j
Readings from

Physiological
Sensors

Local History
(in the ubiquitous
Environment)

Features
of the Situation
and Environment

=

s ol

TITT‘

Readings from
Context Sensors
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“LArchitechture of the “Ubiquitous User

Modeling for Situated Interaction”

V)
(i

Ao
T

Local User Modeling Agent
(System 1 / Situation A)

Ubiquitous User Modeling Agent

Mobil User Modeling Agent [=
(i.e. Long Term User Properties)

Local User Model Agent
(System 2 / Situation B)

Input Data

Adaptation

Input Data

Adaptation

b1t ¢
+
¢ g

Sl
!__'- 2
v

Situation A

Situation B
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Appendix 4: Syntax Variation
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Syntax Variation = XML (Max/Mix/Min)

Situational Statement / XML (Max)

Situational Statement / XML (Mix)

Situational Statement / XML (Min)

<statement id=“123">

<mainpart>
<subject> M1 </subject>
<predicate> M2 </predicate>
<object> M3 </object>
<range> M4 </range>

</mainpart>

<constraints>
<start> C1 </start>
<duration> C2 </duration>
<location> C3 </location>
<extent> C4 </extent>

</constraints>

<explanation>
<creator> E1 </owner>
<method> E2 </privacy>
<evidence> E3 </evidence>
<confidence> E4 </confidence>

</explanation>

<privacy>
<owner> P1 </owner>
<access> P2 </access>
<purpose> P3 </purpose>
<retention> P4 </retention>

</privacy>

</statemtent>

<statement id="“123" >

<mainpart
subject = “M1*
predicate = “M2°
object = “M3"
range = “M4“ />
<constraints
start= “C1“
duration = “C2“

location = “C3*

extent = “C4“ />
<explanation

creator = “E1“

method = “E2°

evidence = “E3“

confidence = “E4“ />

<privacy
owner = “P1¢
access = “P2“
purpose = “P3"

retention = “P4“ />

<statement id="123"

subject = “M1*
predicate = “M2“
object = “M3"
range = “M4“
start= “C1“
duration = “C2“
location = “C3*
extent = “C4“
creator = “E1*
method = “E2“

evidence = “E3“
confidence = “E4"

owner = “P1*
access = “P2°
purpose = “P3*

retention = “P4"
/>

</statement-mix>
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Situational Statement: Description = Box

| Situation / Description

Peter is now most probably under high time
pressure, because he is in the duty-free shop
of the airport, while boarding of his flight
closes in a few minutes [(and his walking
speed sensors report “fast-walking®)].
According to his privacy settings, this
information is freely available only for
preselected people and systems.

[ Situational Statement 3 / Box

[ Situational Statement 2 / Box

' Situational Statement 1 / Box

Content
subject = Peter
predicate = time pressure
object = high P[]
range = low-medium-high

Restrictions

[ Situation / Annotated Text

Peter (subject) is now (start) most probably (confidence) under
high time pressure (predicate, range, duration, extent),
because he is in the duty-free shop of the airport (location),
while boarding of his flight closes in a few minutes (evidence)
[(and his walking speed sensors report “fast-walking®)].
According to his (owner) privacy settings (privacy), this
information is freely available only for preselected people
and systems.

start = now

duration = few minutes

location = duty-free shop Il

extent = airport building
Metadata

owner = Peter

privacy = friends-only

evidence = = evidence-ref B

confidence = most-probably —
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