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Motivation

* Die Menge der Daten Ubersteigt unsere Fahigkeiten sie
zu analysieren!

« Die Menge der digitalen generierten digitalen Daten
steigt exponentiell!
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— 2002: 22 EB (exabyte, 105) 100100 6010100140010 1010101002
- 2006: 161 EB 1o oo 1oTarea0IoI06 L
_ 2010: 988 EB |
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— 2014: 3,2 ZB (zettabyte, 10%Y)
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Motivation Il

* Wir generieren heute alle zwei Tage so viele Daten wie vom Anbeginn der menschlichen
Zivilisation bis 2003 (Eric Schmidt, former Google CEO).

« Uber 90% aller Daten wurden in letzten zwei Jahren generiert

« Es wird angenommen, dass bis zum Jahr 2020 die Menge der Daten auf 40 Zettabyte steigen
wird (2014: 3,2)

* Wir versenden jede Minute 204 Millionen Emails, generieren 1,8 Millionen Facebook likes,
senden 278.000 Tweets und laden 200.000 auf Facebook hoch

* Google allein verarbeitete im Jahr 2014, 40.000 Suchanfragen jede Sekunde
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“Graphical excellence is that which gives to the viewer the greatest number of ideas in the shortest
time with the least ink in the smallest space.”

Edward R. Tufte

Benutzerzentrierte Informationsvisualisierung und visuelle Analyse

-1
L |
u”l“



Visualisierungen: Einordnung
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Visualisierungen: Einordnung
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Visualisierungen: Einordnung

Information
Design

Information
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Informationsvisualisierung
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Informationsvisualisierung: Model nach Card et al.

Data Visual Form -

Data Transformation Visual Mappings View Transformation

(@
O
Raw Data :4-—) Data Model ‘ > l=ua) Views ‘
| | Structures

Human Interaction

The use of computer-supported, interactive, visual representations of abstract data to amplify
cognition.

Card S. K., Mackinlay J. D., Shneiderman B.: Readings in Information Visualization: Using Vision to Think, 1. ed. Morgan Kaufmann, February 1999. S. 17 -“:H I! H “ "
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Informationsvisualisierung: Model nach Card et al.

T

Data Visual Form o)
Data Transformation Visual Mappings View Transformation o
Raw Data }—) Data Model — _ Visual Views '
| | . Structures
A

I

Human Interaction

Card S. K., Mackinlay J. D., Shneiderman B.: Readings in Information Visualization: Using Vision to Think, 1. ed. Morgan Kaufmann, February 1999. S. 17 .n: I“ [I ||
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Daten & Datentransformation

« Datentransformation:
— Uberfuihrung der Rohdaten in eine fir die Visualisierung angebrachte

Struktur o Tnreraion

» Tabellen
e Graphen

« Datenbereinigung:
— Bereinigung von fehlerhaften und ltickenhaften Daten und Duplikaten (data quality)

« Datenintegration:
— Anreicherung von Daten mit weiteren Daten oder Informationen

Wang, R.Y., & Strong, D. M. (1996). Beyond Accuracy: What Data Quality Means to Data Consumers. Journal of Information Systems Management, 12(4), 5-34. _,,:m!“ “ ||
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Datendimensionen

Luftfeuchtigkeit

Montag
Dienstag
Mittwoch
Donnerstag
Freitag
Samstag
Sonntag

27
28
29
24
22
20
17

50%
30%
20%
10%
40%
70%
50%

Dimensionen

3 Variablen

Temperatur (Celsuis)

"“Onfag
Dienga,,
M’“""’Och
Donnersfag

Frg "hg

SQJ‘DSfag

SO n "?ag

(%) nexbnyonajynT
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Datendimensionen

Dimensionen

3504

Cylin- Engine | horse- Accel- Prod.
ders displ. power eration Year
Chevrolet C. M. 18 8 307 130 12 70 USA

Datsun PL510 27 4 97 88 2130 14,5 70 Japan

N. EImqvist, P. Dragicevic and J. D. Fekete, "Rolling the Dice: Multidimensional Visual Exploration using Scatterplot Matrix Navigation," in IEEE
Transactions on Visualization and Computer Graphics, vol. 14, no. 6, pp. 1539-1148, Nov.-Dec. 2008.

n Variablen (n > 3)

MPG

Cylinders

Displacement

Horsepower

Weight

Acceleration

Model

Origin
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Datendimensionen

Dimensionen

Luftfeuchtigkeit| Regenwahrscheinlichkeit

Montag
Dienstag
Mittwoch
Donnerstag
Freitag
Samstag
Sonntag

28
29
24
22
20
17

50%

30%
20%
10%
40%
70%
50%

30%

40%
30%
30%
70%
75%
35%

Temperatur (Celsuis)

30

25

20

Mongy,

Djq "fag

Mirtw%h

DO’?"E ’Sfag

Freitag

Samsga,

n Variablen (n > 3)

SQ"’"fag

(%) ¥&xbiyanapny

(%) ¥&dyoljusyosiyemusbay
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Informationsvisualisierung: Visual Mapping

>

Data Visual Form

Data Transformatio View Transformation

Visual Mappings

Data Model

Raw Data — Misual

Structures ATEIYS

Human Interaction

Card S. K., Mackinlay J. D., Shneiderman B.: Readings in Information Visualization: Using Vision to Think, 1. ed. Morgan Kaufmann, February 1999. S. 17 .n: I“ [I ||
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Ziele des Visual Mappings

o Zwel wesentliche Merkmale von visuellen Abbildungen

— Ausdrucksstarke (expressiveness):
Alle Daten und nur die Daten der (relevanten) Datentabelle auch in der
visuellen Struktur

— Effektivitat (effectiveness):

_ _ _ Japan 44—
* Einfache Interpretierbarkeit,
« gute Unterscheidbarkeit der visuellen Elemente, AT
» keine oder wenige Fehlinterpretationen mdglich Frankreich

Deutschland ——

Renault

Card S. K., Mackinlay J. D., Shneiderman B.: Readings in Information Visualization: Using Vision to Think, 1. ed. Morgan Kaufmann, February 1999.

Human Interaction

BWM GM Toyota
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Visuelle Variablen

.
(=]
=]
sual | " 1
SArUCIures ‘: Views l| 7 B
T\hw Transformation

Data Transformatio Wzual Mappings

Human Interaction

More Accurate | Position Position Position
A Length —— Density e Hue oce
Angle Z Saturation e¢ee Density ee
Slope / — Hue e e e Saturation eee
Area *® |ength —  Shape oim
Density e+ Angle Z. Length p—
Saturation eee Slope /7 — Angle ya
v Hue eee Area *® Sjlope S
Less Accurate Shape e o m Shape eam Arej X

Mackinlay J.: Automating the design of graphical presentations of relational information. ACM Trans. Graph. 5 (April 1986), 110-141.

Bertin J.: Semiology of graphics. University of Wisconsin Press, 1983. _,,:ml“ [l ||
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Informationsvisualisierung: Visual Mapping

Was?

. Wie? |

i |
T 1 |
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Visuelle Transformation

{ )
[ )
o Wie?

Visuelle Transformation = (layout, presentation)

i |
T I |
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Visuelle Transformation

Layout Prasentation

[ ] ° univariat:

[ J T [ o
i Farbwert Sattigung Helligkeit

W Scatter Llne Area

Bar . GroRe Lange
* multivariat: !

o Bl =

(layout, presentation)

Line Plot Stacked Bar Sliced River | Neigung Winkel
g >
- + @l A | ) )
Stacked Area Theme River Form Krimmung
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Visuelle Transformation (I1)

[ ] Layout | Prasentation
[ ]  EEEE FEEE CEEE
. Farbwert Sattigung Helligkeit
W e Matrix (multivariat):
T —
/S el GroRe Lange
(layout, presentation) /\/ NS el RN I
A/ I
A :
Line Matrix Scatter Matrix | |/_..--*_ s L L
.~ Neigung Winkel
D
+ O H A 1))
Form Kridmmung
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Visuelle Transformation: Beispiel

Layout
{ ]

Prasentation

Sliced River

| i H N -u
(layout, presentation) Earbwert GréRe
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Visuelle Transformation: Beispiel

185 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 201

[ ] Layout Prasentation

visualization, data

(layout, presentation)

mutual information
big data

virtual reality
tool
technology. technologies
web pages
research
user interface

behavior, activity

i |
T ! |
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Informationsvisualisierung: Visual Mapping

Data

Data Transformation

Raw Data

}—) Data Model

1

Visual Form -

Visual Mappings View Transformation

Visual
. Structures

(@)
O
Views ?

Human Interaction

Card S. K., Mackinlay J. D., Shneiderman B.: Readings in Information Visualization: Using Vision to Think, 1. ed. Morgan Kaufmann, February 1999. S. 17
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View Transformation

* View Transformation:
— Interaktive Veranderung und Erweiterung der visuellen Struktur
— Interaktive Manipulation der Daten durch graphische Reprasentanten
— Interaktive Manipulation der graphischen Reprasentanten

e Arten:
— Location Probes
— Viewpoint Controls
— Distortion
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Informationsvisualisierung: Visual Mapping

Data Visual

Data Transformation Visual Mappings View Trangformation

Raw Data }—) Data Model —y  Visual
| Structures

i 1

O
o}

Human Interaction

Card S. K., Mackinlay J. D., Shneiderman B.: Readings in Information Visualization: Using Vision to Think, 1. ed. Morgan Kaufmann, February 1999. S. 17 .n: I“ [I ||
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Visuelle Aufgaben

g

Was? 1

| Warum? |

L
T 1 “ [l "
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Visuelle Aufgaben

[ ]

Warum?

Visuelle Aufgabe > (aktion, ziel)

i |
T I |
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Visuelle Aufgaben

[ ] g Aktion @ Ziel

* Analyse: |
Warum? i 1"
3 \ | i{- | ‘ ‘ . ‘
Y .Il: Il. /’\7 :::: » —/ E " w8, V
[ ] Entdecken Prasentieren  Vergleichen Trends Anomalien  Eigenschaften
HETE | I | . f :
EEEECEECE = !
. ErEEEECEE — AV H
. s L .- .- - |
(aktion, ziel) Erkennen Kategorisieren  Ableiten !
ath. il
e Suche: ! Verteilung Extrema
Ziel bekannt  Ziel unbekannt |
Position Lookup Browse l
Bekannt o . o o ! <
. ° . | °o—o P N
E:Ztllfannnt Locate Explore Abhangigkeit Korrelationen  Ahnlichkeiten
@ @ :

i |
T I |
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Such- und Explorationsverhalten

formulation ability

Query |
Formulation

Query
Refine4ment

Processing

Result |

formulation & recognition ability recognition ability

Search Overview

|

Zoom & Filter

JC U-U Deta"S'on'

Demand Demand

1. Hearst M. A.: User interfaces and visualization. In Modern Information Retrieval, Beaza-Yates R. A., Ribeiro-Neto B., (Eds.). Addison Wesley Longman, ACM Press., 1999.

2. Shneiderman B.: The eyes have it: A task by data type taxonomy for information visualizations. In VL (1996).

Benutzerzentrierte Informationsvisualisierung und visuelle Analyse
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Benutzeradaptive Visualisierung
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Informationsvisualisierung: Model nach Card et al.

Data Visual Form -

Data Transformation Visual Mappings View Transformation

(@
O
Raw Data :4-—) Data Model ‘ > l=ua) Views ‘
| | Structures

Human Interaction

The use of computer-supported, interactive, visual representations of abstract data to amplify
cognition.

Card S. K., Mackinlay J. D., Shneiderman B.: Readings in Information Visualization: Using Vision to Think, 1. ed. Morgan Kaufmann, February 1999. S. 17 -“:H I! H “ "
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Informationsvisualisierung: Model nach Card et al.

Horizontale Transformation

Visual Form .

A

Data 5
Data Transformation Visual MappViggal MappRrgtnal Variable Visndlraayouhauwchestration o
Mapping a
= Data Model Visual Visual Visual
ata “1 (Semantics) | Layout a Vanable ) Interface
‘ W T -

)—Fnan Interaction
Volatile Models Persistent Models :tion

i Queried Data J ata Weightin Data Feature Model User Model

Human Interaction

User Interaction Analysis }(
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Benutzermodell

(@]
o]
Semantic | : Data Model Visual 3 Visual Visual ‘ ; !
Data ~ (Semantics) ; Layout Variable | Interface m
|

i

1 s 1 w ¢ -1 - ¢

I I I Human Interaction|

Persistent Models

User Model

|
User Interaction Analysis }(

Human Interaction|

L |
T I |
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Benutzermodell (I1)

User Interaction
Formalization

Steady State Vector
i
I pu,aepu,v,d
Relevance Vectors
Visual Layout Preferences Content Interest
p.(u,v) pp(u,d)
1 1
‘> W Canonical User
L v
User Similarity Analysis User Deviation Analysis | Visual Preference Content Interest
sim(u,, u,) simp(u, uy,) 1 sim_dev,(u, u,)  sim_devy(u,, u,) <-| o can,(v) can,(d)
~ . : L

- P

\H/ User Clustering \\l

Visual Preference Content Interest
p,(c, v) pp(c, d)
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Benutzermodell (I1)

User Interaction
Formalization

Eindeutige Modellierung der Benutzerinteraktionen \

Mouse Keyboard
v
User Similarit
sim(u,, u,)

\ I = r(Device.mouse.select, SemaVis.SeMap.concept, Data.thing.persmy

N

Visual Preference Content Interest
p,(c, v) pp(c, d)
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Benutzermodell (I1)

b

L .
User Similarity Analys

sim(u,, u,) simp(u,

User Interaction
Formalization

pu,aepu,v,d

Steady State Vector

Gewichtung der Relevanz der Benutzerinteraktionen

Steady State Vector quant(0,0,1)
Interactions P abstractions P
Device.Mouse, Semavis.SeMap, Data.City.Obama 7%
Device.Mouse, Semavis.SemaGraph, Data.City.Obama 10% DEt M ot et s Mt T
Device.Keyboard, Semavis.SeMap, Data.City.Obama 3% Bl LR L
Device.Keyboard, Semavis.SemaGraph, Data.City.Obama 5%
Device.Mouse, Semavis.SeMap. Data.Persons.Obama 20%
Device.Mouse, Semavis.SeMap, Data.Persons.Kennedy 10%
Device.Mouse, Semavis.SemaGraph, Data.Persons.Obama 20%
D(‘\'f&‘(‘..\-lﬂllﬁe‘, H(‘l]‘l:"lvl.‘i‘.q.f‘l'll.:"l(;I‘ﬁ]ﬁll. Data.Persons.Kennedy .1(?% Eies e SV Bt Besand) TEv
Device.Keyboard, Semavis.SeMap, Data.Persons.Obama 3%
Device.Keyboard, Semavis.SeMap, Data.Persons.Kennedy 4%
Device.Keyboard, Semavis.SemaGraph, Data.Persons.Obama | 3%
Device.Keyboard, Semavis.SemaGraph, | 5%

Data.Persons. Kennedy

tent Interest

canpy(d)
1

—

H User Eustermg l
\Z \Z

Visual Preference
p.(c, v)

Content Interest
p D(CI d)
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Benutzermodell (I1)

User Interaction
Formalization

| Steady Stéte Vector J
| N
rl Gewichtung der Benutzerpraferenzen fir

‘ Visual Layout Preferences Visual Layouts

p,(u,v)
1

‘, W Canonical User

L Vi

User Similarity Analysis User Deviation Analysis | Visual Preference Content Interest

sim(u,, u,) simp(u, uy,) 1 sim_dev,(u, u,)  sim_devy(u,, u,) <-| o can,(v) can,(d)
~ , !

1
¥

- P

\H/ User Clustering \\l

Visual Preference Content Interest
p,(c, v) pp(c, d)
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Benutzermodell (I1)

User Interaction
Formalization

Steady Stéte Vector

éatenbank-unabhangige Modellierung der
Benutzerinteressen

e Data.Science.Cognition.C'ognitive Science. Perception.preattentive

e Data.Perception.Visual Perception.pre__attentive

¥

Content Interest

p D(ul d) ‘

]

Canonical User

(A

Steady State Vector ssv, (ezample) SSV Interest (ssvy) W
Interactions P concepts P :
Device. ..., SemaVis. ..., Data.Science.Cognition 15% Science 10% Visual Preference Content Interest
Device. ..., SemaVis. ..., Data.Science 20% Cognition 15% I8
20% Cognitive Science 25% CanD(d)
Device. ..., SemaVis. ..., Data.Perception.VisualPerception 10% Perception 45% T
Device. ..., SemaVis. ..., Data.Perception 30% VisualPerception 5% | |

- —

\H/ User Clustering \\l

Visual Preference
p.(c, v)

Content Interest
p D(CI d)
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Benutzermodell (I1)

User Interaction
Formalization

| Steady Stéte Vector
| D 2Pyyd
Modelliert das durchschnittliche
. octors y
Interaktionsverhalten aller Benutzer Content Interest
o l pD(uId)
o Individual Users 1
e Canonical User
Canonical User |
* Visual Preference Content Interest
can,(v) canp(d)
" User Clustering |
\/ \Z
Visual Preference Content Interest
p,(c, v) polc, d)
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Benutzermodell (1)

Cosine Similarity fir die Analyse der

~

Benutzerunterschiede
e Conomics Vs —
+  User Group o“
@ Selected User
A $
Icontent Interest
A . ) p D(ul d)
° T
\ ‘ _“  Canonical User

XJZ

User Similarity Analysis
sim(u,, u,) simp(u, uy,)

sim_dev(u,, u,) sim_dev,(u,, u,)

1‘ User Deviation Analysis

Al

Visual Preference
can,(v)

Content Interest
canpy(d)
1

1

2

P

\H/ User Clustering \\l

Visual Preference
p.(c, v)

Content Interest
p D(CI d)
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Benutzermodell (I1)

User Interaction
Formalization

Steady Stéte Vector
l pu,aepu,v,d

l Visual Lavout"fefe/ Pearson Correlation fur die \ ’

pv(1u,v) Ahnlichkeitsanalyse

Individual Users
& Canon Tser

I\ © Selacred se US er |
User Similarity Analysis " & Content Interest
sim(u,, u,) simp(u, uy,) . . canpy(d)
o | —

| \. | /

\H/ User Clustering \H/

Visual Preference Content Interest
p,(c, v) pp(c, d)
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Benutzermodell (I1)

User Interaction
Formalization

Steady Stéte Vector i
1
| D._.—=D

/ Gruppierung der Benutzer basierend auf die Ahnlichkeitsanalyse \

Canonical user model |

Similarity l 15imilarity 1 |
Cluster 1 | Cluster 2 Clusker n | ¢
Usq " 1 ‘ It Interest
SimV(L l ¥ ‘I’ l L ] l I w 1 I v 1 qD(d)
Ul | U2 - Un | Uol Uolr-Uon  Udl Ud2 - Udn Ufl | | UF2 =1 Ufn 3

o ' /

-

\H/ User Clustering \H/

Visual Preference Content Interest
p,(c, v) pp(c, d)
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Visuelle Wahrnehmung
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Visuelle Wahrnehmung

« Differenzierung zwischen:
— Preattentive Processing (parallel processing)
— Attentive Processing (serial processing)

 Preattentive:
— Innerhalb von 0.25 Sekunden
— Automatische Lenkung der Aufmerksamkeit

e Attentive:
— Fokussierte Aufmerksamkeit um eine Aufgabe zu I6sen

Benutzerzentrierte Informationsvisualisierung und visuelle Analyse
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Visuelle Wahrnehmung: Praattentive Wahrnehmung Il

« Ziele lokalisieren (target detection)

Benutzerzentrierte Informationsvisualisierung und visuelle Analyse
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Visuelle Wahrnehmung: Praattentive Wahrnehmung IV

« Ziele lokalisieren (target detection)

Benutzerzentrierte Informationsvisualisierung und visuelle Analyse
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Visuelle Wahrnehmung: Praattentive Wahrnehmung VI

 Guided Search Theory:
— ,Parallel Processing“ kann u. U. erzwungen werden:
« Ziele lokalisieren (target detection)
 Wo befindet sich der gelbe Kreis?

Benutzerzentrierte Informationsvisualisierung und visuelle Analyse H I”



Visuelle Wahrnehmung: Attentive Processing

Ware's Model

-

>

Low-Level Vision

g
J—} Pattern Recognition

\

( )

Praattentive
Wahrnehmung

Schnelle Erkennung:

e einfacher Muster
e visueller
,Regionen”

o

Goal-Directed ProcessingJ

Fokussierte
Aufmerksamkeit

kﬁ
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Anwendungsfelder

Heterogeneous
User

Digital Libraries Web Search Policy Modeling

CINCILRP I

Benutzerzentrierte Informationsvisualisierung und visuelle Analyse
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http://media.semavis.net/SemaVisWebSearch/

Anwendungsfelder

(_'\ -
SEMAVIS B | Frasvase DBpedia

Video available at: http://media.nazemi.net/adaptiveVis/

RN EG‘%@O@“
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http://media.semavis.net/SemaVisWebSearch/
http://media.nazemi.net/adaptiveVis/

Approach: Visualization Cockpit

* Perspective view: Visualisierung der selben Daten mit verschiedenen
visuellen Layouts

s@s Turing | P [Fresbase DBpedia Alexandria Theseus | | Geschichte sicome Kaws! | B I8
Books> People> Deceased Person > Person> Alan Turing> Person> Award Winner> Programming Language > Alan Turing

% [semaspace *] [semacontent

Alan Turing

Alan Mathison Turing, OBE. FRS ( / tiuanol tewr-ing; 23 June 1912—

7 June 1954), was an English mathematician, logician, cryptanalyst §

People
y

JAise 7o) and computer scientist He was highly influentialin the development

of computer science, providing 3 formalisation of the concepts of -

“algorithm” and

g
-
Fo
N :
| a in the creation of the mod fter. Turing is
widely considered to be the faiher of compuler Science and arlficial
] intelligence. He was stockily buill, had a high-pitched voice, and was
taikaiive, witty, and somewhat donnish.
During the Second World War, Turing worked for the Government
Person E & Code and Cypher School (GCCS) at Bletchley Park, Britain's.
<codebreaking cenlre. For a bme he was head of Hul 8, the section respansible for German naval
He deviseda number for 2 ciphers,
bombe, could find setlings for the Enigma
machine. After ine war he worked al the Nalional Physical Labaratory, where he created one of the
first designs for a stored-program computer, the ACE.
In 1948 Turing joined Max Newman's Computing Labaratory at
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Approach: Visualization Cockpit

 Perspective-comparative view: Visualisierung verschiedener sub-sets von
Daten der selben Datenbank mit verschiedenen visuellen Layouts

ws Infarmation Visualization = \lisual Analytics S =ausrany
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Approach: Visualization Cockpit

Comparative view on level-of-details: Visualisierung der selben Daten mit den
selben visuellen Layouts und unterschiedlichen Parametern
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Approach: Visualization Cockpit

« Comparative view on data sub-sets: Visualisierung verschiedener sub-sets
von Daten der selben Datenbank mit den selben visuellen Layouts
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Approach: Visualization Cockpit

Comparative view on data: Visualisierung verschiedener Daten aus
verschiedenen Datenbanken mit den selben visuellen Layouts
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Approach: Visualization Cockpit

 Non-linked view: Visualisierung verschiedener Daten aus verschiedenen
Datenbanken mit verschiedenen visuellen Layouts
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Anwendungsbeispiel Visual Trend Analytics
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Motivation

* Increasing development of new technologies, methods, products, materials etc.

« Exploitation of those in various further business areas:

— Example: Visual Analytics in
« Security
* Medicine and healthcare
* Policy Modeling
* Business Intelligence

- Early awareness of technological trends are essential for market analysis and
competitiveness

Benutzerzentrierte Informationsvisualisierung und visuelle Analyse
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Stages of technological awareness

R&D B2B B2C
& patents

Technologies and Data-driven Business (i-KNOW '15). ACM, New York, NY, USA, , Article 14 , 8 pages. DOI=http://dx.doi.org/10.1145/2809563.2809569

Kawa Nazemi, Reimond Retz, Dirk Burkhardt, Arjan Kuijper, Jérn Kohlhammer, and Dieter W. Fellner. 2015. Visual trend analysis with digital libraries. In Proceedings of the 15th International Conference on Knowledge ...;i“ Il "
Bl
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Open Data in Digital Libraries

Distributed Data in various DL resources

Data repositories (e.g., DBLP) with no sufficient information for trend analysis:

— When have technologies or topics emerged and when established?

— Where are the key-players and key-locations?

— Who are the key-players?

— Which technologies or topics are relevant?

— How will the technologies probably evolve in the next years?

Benutzerzentrierte Informationsvisualisierung und visuelle Analyse
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Goals

e Approach for:
— Integrating information from heterogeneous resources

— Mining information from the enriched data

— Visualizing information for trend analysis

e Targeted Solution

— a model for gathering trends from heterogeneous digital library source for interactive visual
analysis

— the combination of visual layouts with data mining approaches for analyzing trends

— a model for assisted search that enables to explore an unknown domain

Benutzerzentrierte Informationsvisualisierung und visuelle Analyse

i



Approach: Visual Data Transformation

Search-Term Formulation

|
Data Enrichment i Data Transformation Visual Mapping Visual Orchestration q’
Enriched Data Model . S— Visual
Data Data 1 3 (Semantics) 1 !i Visualization ‘ 3 Interface w
—_— —_— TA] ' 1
| s [t 4 t !

Geographical Temporal Geagraphical Temporal Dynamic Static Visual
Visualization Visual Elements
Data Data
Semantic | Topic ‘ Sem_ﬂnt_ic ‘ To_pic_ ‘ Visual \ Naon-Visual

Human Interaction

b
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Approach: Data Enrichment (1)

Data Enrichment

Data

Enriched
Data

Data Integration:

Data enrichment through external data sources
IEEE

ACM

ComputerOrg

Springer
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Approach: Data Enrichment (ll)

Data Enrichment

Data . En[;ictl;ed
' Data Mining:
Data enrichment through information by
— probabilistic models
Data Mining

il
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Approach: Data Enrichment: Example DBLP

| Generating
, - . Topic Model
Populating Resolvin Integrating
MySQL DB p———> DOI N 9 | 5! External
/w DBLP Data elliz Resources | Creating
—>| Lucene
Index
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Approach: Data Transformation (Il)

Data
Transformation

Enriched
Data

Dataj

(Sem

Semantic

i

Temporal

|

Geographical

|

Topic

*

Data Transformation:

Aspect-oriented data models for
visualization

Semantic model
Temporal model
Geographical model
Topic model
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Approach: Visual Mapping

Data Transformation:

Aspect-oriented data visualization for
each data model

e Semantic visualization
 Temporal visualization

» Geographical visualization
» Topic visualization

Visual Mapping

pdel
jtics) |

Y

Visualization

3

Semantic
__Visualizations _
Temporal
Visualizations
Geographical
To'pic :

Human Interaction

Benutzerzentrierte Informationsvisualisierung und visuelle Analyse

il



Approach: Visual Orchestration

Visual Orchestration:

Coherent interplay of visualizations and interaction
techniques

e Static Ul elements

* Dynamic (responsive) Ul elements
* Visual facets

» Textual facets

Visual
Orchestration

ization

Visual I
Interface

A

)

Dynamic

Static

e iaicals |

Visual

Non-Visual

Human Interaction
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Demonstration of work-in-progress
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