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Motivation

e Big Data
— Overwhelming size and

//8\\ \:’5 complexity of the data
DY

— Data is often simply stored

7 — Time and money are wasted
@

= e (Questions
/ — What to do with the data?
= — How can we derive insights
@ from it?
— What is relevant, what not?
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o A purely automatic analysis is not or only partly possible,

Motivation

and in many cases not usefu/

A nscombe’s Quartet: Raw Data
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Visualization

e What is a visualization?

— It is NOT a static graphics, diagram, or image

— It IS a cognitive process that

o produces a mental model of the data in our brains

e supports a better understanding/insight

— ,The purpose of visualization is /nsight, not pictures"

eeeeeeeeeeeeeeeeeeee

e Aims: discovery, decision making, explanation, ...

— Interactive, exploratory data analysis
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Visualization
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Visualization vs. Visual Analytics

e Visualization (Vis)

— Pure interactive visualization methods do
not work for billions of data records

— Not enough pixels, too much clutter, ...

e Visual Analytics (VA)

— Science of analytical reasoning
facilitated by interactive — .
visual interfaces ST e S i -

— Combines the strengths of S TR
humans (Vis) and computers ‘ o e
(DM, ML) o M I et ‘
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https://liu.se/en/research/ivis
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Current Research Areas @ iVis

Text Visualization and Visual Text Analytics

Interactive representations and analytical tools o

for raw textual data and the results of text
mining algorithms. o

Network Visualization and Visual Network
Analytics

Developing novel network layouts and interactive

q . | N7
visual analysis tools for large and complex networks.

User-centered Evaluation

User-centered evaluation in
visualization and visual analytics.

Human-Al/Automation Joint Control

Basic and applied research on Human-
Al/Automation Joint Control for mission-

critical processes. Research on visual

analysis tools, on concepts for visualization
of processes.

Linkoping University

Explainable and Interpretable Al/ML S e

Providing insights from Al/ML models to il ‘.,J-=_-f:. -
make better predictions and improve the  ~ M |
trustworthiness of the results. a _ @

Foundations of Visualization ’ _‘ 0 ¢

General research on the foundations of “_' I8 m_
visualization and visual analytics. =

Visual Analytics of Temporal Event .
Data L

Innovative research at the intersection
of temporal data mining and
interactive visualization.

Immersive Analytics

Research on the utilization of immersive
human-computer interfaces to support data
understanding, analytical reasoning, and
collaborative decision making.
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Selected Areas

« Visual text analytics
 Visual analytics for XAI
o Network visualization
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Visual Text Analytics: StanceVis

Visual Analysis of Sentiment and Stance in Social Media Texts

Targets Data series similarity
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Apparently, this one is about the resignation of Boris Johnson, and the prevailing subj. categories are source of knowledge, uncertainty, negativity, and positivity v -
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®"
concession_and_contrariness [ contrast

@_Samlacob But the main altemative was Ken Livingstone, who'd already begun to go weird, and Johnson seemed decent. [E{7) [ n: .00 [
[0 | remember someone who'd known him for years warning me at the time that Johnson was something of a monster, but we didn't see his full malevolence unti brexit

Awesome. [CZTED Hey Boris you could do better. [[TZTZT) Do us all a favour and drink a few pints of novichok. (XX [T EXT) Please. mf“’”’“""‘
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Stance data series (number of utterances with detected stance)

Boris Johnson has now resigned as UK foreign secretary. [T (Y0 [TErd [Tl () [Ny This cabinets in bis over these brexittaks, | think Theresa May s
might have to bite the bullet and resign, has no control of her cabinet, going to be extremely difficult to negotiate brexit but if she does. [[ZI[XZ7) But what else?

73 hypothetials

No surprise everyone should be worried about the outcome as we clearly can'ttrust the government to deliver either way.

TwitterMoments Congratulations, Mr Johnson! [[TEET7] May deserves deserton after her treachery. [0 [T No doubt Olly Robbins willbe allthe helps — x
he needs....? [CXA Now - somebody needs to get a sensible, genuine Brexit back on track, or a No Deal exit will be fine too!

May will survive - #Johnson and #Davis acted too late. UK leaves EU on 30 March 2019 - the clock keeps ticking on. Tory leadership contest would take 3 months: tme
that UK does not have. Brexiteers have no agenda, no plan, no detai's. [T} (22 (X724 [0 If Johnson or JAM stand, May wins. #Brexit

https://link.springer.com/article/10.1007/s12650-020-00684-5 - Sec21
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Visual Text Analytics: EEVO

Interactive optimization of embedding-based text similarity calculations
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*Towards a generative theory of diagram design”

We describe the theoretical background for AVE, an automatic visualization engine for semantic networks. We have a functional notion of aesthetics and therefore

B ing structure: data-driven diagram ion" (Gene insky, Kle
Diagrams are data ions that convey i i through
izati i that generates diagram: based ona

as a centralissue for information visualization. This implies
that the diagrams should communicate the characteristics of the data as effectively as possible. In this generative theory of diagram design, we include data characterization, systematic use of graphical means of expression and the combination of
graphical means of expression. After giving a brief introduction and an application scenario we discuss these aspects in detail. Finally, a process model of an automatic visualization process is sketched and directions for further research are outlined.

of graphical elements rather than through other channels such as text or interaction. We have implemented a prototype called AVE (Automatic
theory of diagram design. According to this theory, diagrams are constructed based on the data to be visualized rather than by selection from a predefined set of
diagrams. This approach can be applied to knowledge represented by semantic networks. We give a brief introduction to the underlying theory, then describe the implementation and finally discuss strategies for extending the algorithm.

“Interval volume: a solid fitting technique for volumetric data display and analysis" (Issei Fujishiro, Yuji Maeda, Hiroshi Sato)

extended to obtain a solid fitting algorithm, which extracts from a given dataset a high-
presented. The effectiveness of this approach is illustrated with 4D simulated data from atomic - collision research.

“Interval volume tetrahedrization" (Gregory M. Nielson, Junwon Sung)

F(xyz)=c. The interval volume is defined by /spl alpha//spl les/F (xy.2)/spl les//spl beta/. The authors describe an algorithm for a ofa

Proposes as a generalizaion of isosurfaces, the interval volume', which i a new type of geometric model epresenting 3D subvolumes with ield values belonging to  closed inferval. A dominant surface fitting algorithm called marching cubes'is
solid data structure of the interval volume. Rendering methods for the interval volume and principal related operations are also

The interval volume is a generalization of the isosurface commonly associated with the marching cubes algorithm. Based upon samples at the locations of a 3D rectilinear grid, the algorithm produces a triangular approximation to the surface d:
to the interval volume.

https://doi.org/10.1177/14738716221114372
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VA for XAI: t-viSNE
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https://vimeo.com/404912503 [[EEE TVCQG, 26(8):2696-2714, 2020]

LlnkOplng University © Prof. Dr. Andreas Kerren



https://vimeo.com/404912503

VA for XAI: StackGenVis
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https://vimeo.com/449276614 [IEEE TVCG, 27(2):1547-1557, 2021]
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Network Visualization: OnGraX

® O 0 @ OnGraX - Online Graph E> %

Martin

Bob

g, %
(©Bjoern: Hi Bob, can you take a look at this region here? s
(©Bjoern: And | think this node does not really belong here. £

Metacrop

https://vimeo.com/135034649
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Network Visualization: MLN-Vis

Multilayer Network Visualization

https://doi.org/10.1109/TVCG.2023.3327402 [IEEE TVCQG, 30(1):469-479, 2024]

LI nkoplng U niversity © Prof. Dr. Andreas Kerren



https://doi.org/10.1109/TVCG.2023.3327402

Thank you!
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