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Motivation (1)

« Until 2025 around 163 Zettabytes (the number has 21 zeros) will be generated - 500 Mio. times
of Netflix

 Around 80-90% of the available information are stored in unstructured
form, many of that is raw text

* Due to information and social media platforms the daily (textual)
information growth is still accelerating

- Additionally a number of new (Open-) Data initiatives, strategies or
platforms came on the market

* Processing data to support decision making is standard, but almost
on structured data
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Motivation (lI)

« Due to digitalization, rapidly changing markets, massive innovation
investigations, market observations and trend recognition gets extremely
important

« Particularly for the ICT domain/enterprises the technology and innovation
management plays and important role

* How to make use out of all these textual (open/public) data?

« What requirements or principles have to be considered to retrieve valuable
insights?
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Motivation (lIl)

« The early awareness of emerging technological and innovation trends is essential for analyzing
the potential of future technologies

« With Visual Text Analytics data can be analyzed graphically, based on automated analysis
techniques in the background

- Visual enables detecting emerging technological
and innovation trends and discovering their R&D B2B
potentials & patents

- Stages of technological awareness demands on
the business domain

g
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Background: Visual Analytics in Technology Management

* Questions to be answered:
— When have technologies emerged and when established?
— Where are the key-players and key-locations?
— Who are the key-players?
— Which technologies are relevant?

— How will the technologies probably evolve in the next years?
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Background: Visual Analytics

Visual Analytics Process

= Combines automated analysis techniques with interactive visualizations = strong binding of visualization

and model Visual Data Exploration

)

User Interaction

Mapping

Transformation
( \

Model Buildin

odel Visualization | Knowledg)
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Parameter Refinement

Automated Data Analysis

Feedback Loop
Keim D., Kohlhammer J., Ellis G., Mansmann F.: Matering the Information Age Solving Problems with Visual Analytics. Eurographics Association, 2010.
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Background: Information Visualization

* Information Visualization Model
= Transformation pipeline from data to views

= Includes the user (human in the loop) and his interaction to enable interactivity @
-

O

Data Visual Form %

| Raw Data H—) Data Model H—) Stmiﬂes H——) Views U II :
T Data Transformation Visual Mappings View Transformation |

Human Interaction

Card S. K., Mackinlay J. D., Shneiderman B.: Readings in Information Visualization: Using Vision to Think, 1. ed. Morgan Kaufmann, February 1999. .“:’"l
H
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Visual Text Analytics Model

« Visual Text/Trend Analytics Model that convers a variety of processing stages
* |n each stage a number of specific actions can be performed
= The interaction of the user can impact and manipulate any step and stage

Search-Term Formulation

|
Data Enrichment i Data Transformation Visual Mapping Visual Orchestration a

Enriched Data Model > Vi m— : Visual
EEI= Data | (Semantics) . Mlsualizaiion ~ Interface u w
0N i\ 1 |

! 1 " Human Interaction

Geographical Temporal Geographical Tempaoral DY!\B mic Static Visual
M Visualization Visualization Visual Elements
Data Data
Semantic Topic Semantic Taopic Visual Non-Visual
Maodel Mode| Wisualization Visualization

K. Nazemi, R. Retz, D. Burkhardt, A. Kuijper, J. Kohlhammer, and Dieter W. Fellner. 2015. Visual trend analysis with digital libraries. In Proceedings of the 15th International Conference on Knowledge

Technologies and Data-driven Business. ACM, New York, NY, USA. doi: 10.1145/2809563.2809569
K. Nazemi and D. Burkhardt, "Visual Analytics for Analyzing Technological Trends from Text," 2019 23rd International Conference Information Visualisation , IEEE, Paris, France, 2019, pp. 191-200. _,,;i"“
H
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7 Dirk Burkhardt | Visual Text Analytics for Technology and Innovation Management | 2019




Visual Text Analytics Stages: Data (1)

« As data almost any textual source is suitable to analyze as far as it owns technological or
innovation information:

= Patent data > DPMA, EPO

= Research data (publication) - CrossRef, DBLP, Springer, IEEE, ACM
= News (from market players and news sites)

= Social Media =2 Linkedln, Twitter, ResearchGate

= |nternal (organizational) data -> reports, studies

Phnlmhup

« Third-level data to complete/cleanse/verify/merge information: S0 s::;:itm g::“'ﬁ“ Q.
= Wikipedia/DBpedia smanagemﬁm::“ ““l;
= APIs such as from the national library analysls £ ioobins, fmmin g

il
8 Dirk Burkhardt | Visual Text Analytics for Technology and Innovation Management | 2019 ég i



Visual Text Analytics Stages: Data (ll)

» Gathering initial data (e.g. DBLP)
* Filter data by new entries
* Indexing the initial data

- Storing metadata including unique identifier (e.g. DOI) ...

ve:
@score:
@id:
w info:

w authors:

w author:

a:
1:
wtitle:

venue:
pages:
year:
type:
key:
doi:
ee:
url:

url:

"3842428"

"Qi He"
"Karsten Schwan™

"IQ-RUDP - Coordinating Application Adaptation with
"HPDC"

"369-378"

"2ee2"

"Conference and Workshop Papers”

"conf/hpdc/Hese2"

"10.11e9/HPDC.2002.1029937"
"https://doi.org/18.1185/HPDC.2682.1825937"
"https://dblp.org/rec/conf/hpdc/Hese2"

"URL#3842428"

Network Transport.”
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Visual Text Analytics Stages: Data Enrichment (1)

Gathering additional data from web e.g. Springer, IEEE, IEEE Computer Society, CrossRef to
complete DBLP

Enriched Data includes
= abstracts (and full-texts) for topic extraction

Data Enrichment

= country (authors’ origin)
= affiliation of the authors

Enriched
Data

Data L =

Generating information directly from given text Dt Muing
= Entity extraction / Distant Supervision
= Data mining: topics e.g. through Latent Dirichlet Allocation (LDA)

Data Integration
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Visual Text Analytics Stages: Data Enrichment (I1)

v ee:
a: 829957"
va: 1189/HPDC. 2662.1829957"
¥ APTicee

? controlledterms:
v year:
e

v affiliation

abstract:

"Coll. of Comput., Georgis Inst. of Technol., Atlanta, GA, USA"

"Our research addresses the efficient transfer of large data across wide-area networks, focusing on applications like remote visualization and real-time collaboration. To attain high performance in the real-time exchange of data across collaborating machines and end users, we are d
application-level with network transport-level adaptations of data communication. Specifically, complementing previous work on TCP-friendly communication and on adaptive transport protocols, our approach is to strongly coordinate application-level with transport-level changes in cd

violating fairness in network resource usage. The approach is evaluated with the IQ-ECho middleware, which implements the distribution of scientific data to remote collaborators. Using IQ-ECho, application-level adaptations like selective data down-sampling are triggered by trans;

¥ pub:
ve
* Rilcomputerorg:
v year
a:

¥ author:

underlying IQ-ECho’s communications. The application- to network-layer exchange of information necessary for such coordinated adaptations is implemented with ECho attributes, which provide a lightweight way for an application to provide quality of service information and to descriff

"High Performance Distributed Computing, 2002. HPDC-11 2882. Proceedings. 1lth IEEE International Symposium on”
{1

“2082"

Qi He"

“"Karsten Schuan"

{1

“inproceedings”

"IQ-RUDP: Coordinating Application Adaptation with Network Transport.”

"db/conf/hpdc/hpdc2002 . html#HeS82"

¥ offiliation:
va:

» thessurusterms:

» uncontrolledterms:

abstract:

¥ pub:
vea:

» RAcomputerorg:

"Our research addresses the efficient transfer of larpe data across wide-area networks, focusing on applications 1
application-level with network transport-level adaptations of data communication. Specifically, complementing prev

violating fairness in network resource usape. The approach is evaluated with the IQ-ECho middleware, which impleme
underlying IQ-ECho's communications. The application- to network-layer exchanpe of information necessary for such

-

I
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Visual Text Analytics Stages: Data Transformation

Generating aspect-oriented data models with the particular aspects of data, e.g. temporal or

geographical

semantic data model serves as the primary data model for holding all
information

data models are the baseline for the visual structures

Data Modelling

Trend Topic  Geographical Temporal Semantic

Data
Transformation

. I Data Model
(Semantics)

Semantic

Temporal

Geographical

Topic
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Visual Text Analytics Stages: Visual Mapping (I)

Various visual structures for the underlying data models

Visual structures leads to interactive visualizations

Interactive Visualization for the different data models and tasks

Visual Mapping

Data Model
(Semantics) |l

Y

Visualization

A

According to the data models

3

Semantic

Temporal
Geographical
Topic

| Visualizations |
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Visual Text Analytics Stages: Visual Mapping (Il
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Visual Text Analytics Stages: Visual Orchestration (1)

« Result of visual mapping are basically visual layouts, which represent just a set of possible
interactive visualization that should enable solving analytical tasks

Search-Term Formulation

. T . . Visual I
»  With our proposed approach varieties of visual interfaces can be Orchestration 1
integrated for various tasks — = Visua
Visualization | " e J m
. " . - - | | I
 Visual Orchestration can also include corporate identity aspects or Human Interaction

embedding constraints in existing portals and software

i
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Visual Text Analytics Stages: Visual Orchestration (l)

* Includes also interaction logic and procedure definitions, e.g. analytical information search

L

Overview

Overview

Zoom & Filter

Zoom & Filter

Show Context Details-on-
Demand

Show Context DEIENSFONE
Demand
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Visual Text Analytics Stages: Visual Orchestration (l1)

- Example: Expert / Headhunting analysis for specialists in certain technologies or research fields
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Visual Text Analytics Stages: Visual Orchestration

1V

« Example: Document Explorer to find similar and related other documents
VISSIGHTS Q,  Trend Visualization o ]
64 Articles @0 Books @3 Incollections 150 Inproceedings 0 PHD Thesi
454
40
Teng-Yok Lee, Han-Wei Shen
291 Visualization and
ol Exploration of Temporal
Trend Relationships in
26 Multivariate Time-Varying
. ° Data.
Year: 2009
1.5 Type: article
Weight: 2,0895455
10
e LEARN MORE
1995 1996 1957 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
-
event m
2 events [ ]
Topic 437 4 m o stream 1
- . l streams ]
. | data 1
Topic 278 ‘ event triggered I
L | event driven I
| event detection I
Topic 402 i | data streams I
1 processing I
Topic 349 based '
¥ detection I
stream processing I
Topic 50 data stream I
5 " S 2 event logs I
— _-_ event processing I
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Visual Text Analytics Stages: Visual Orchestration (VI)

Example: Visual Trend Analytics — insight analysis

6,0

Results: 1260 Filter:

Points of Interest

— /‘\_\‘) iy @ Q |data warehousing ‘n
Lo <= o (o] O

in

Normalize Stacked Years Types [Topics | Authors Countries  Affiiations  Venues
203 2004 2005 2006 2007 2008 2009 2010 201 2012 2013 2014 2015 2016 2017 2018

-
Types
Topics
data warehouse
data mining
database

Authors
Alfredo Cuzzocrea
Hugh J. Waison
Umeshwar Dayal

Countries
United States
Germany
China

Affiliations
Dept. of Comput. ...
The University of
Bayerisches ...

Venues

+
Years 15
2019 8
2018 25
2017 a5
<>
1004) Teo1o
“»

H[H
5
571
516 »
173 »

I
21
20
17

HH
178
67
60

A
7

HH

i

e

0
‘
|
|

o ) [F
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data mining (81)
big data (48)
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research (15)

a
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business, management (12
paper, approach (12)

time (12)

integration, daia (11)
model, uml (11)

paper, provide (11}
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make, work (10)

platform, distributed (10)
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large, approach (9)
medical, heaith (3)
modeling (9)

real time (9)

decision making (8)
method, based (8)
semantic, ontology (8)
supply chain (8)

cloud computing (7)
information (7)

problem (7)

spatio temporal (7)
architecture (6)

discuss, applications (&)

- internet things (6)

real world (6)
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Visual Text Analytics Stages: Visual Orchestration (VI)

- Example: Visual Trend Analytics — mobile insight analysis

&y o /o
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Visual Text Analytics Stages: Visual Orchestration (VII)

21

Home ' Campaign

il Comparative Analysis

Results: 20/27 Filter:

[z s8] or +
—

internet things

Example: Visual Trend Analytics — comparative analysis & trend verification

llHide Charts

- —
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Thank you for your attention!

Questions?

Please find a video of the system on
http://s.vis.h-da.de/video-visual-insights

More Information on
https://www.vis.h-da.de
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