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Visual Analytics

[ 4
ahe purpose of computing issight, not numbers.

T Richard Hamming, 1962

[ 4
a/isualizationoffers a method foseeing the unseenlt enriches the process of

cientific discovernand fostergorofound and unexpected insights
T McCormicket al.,1989

[ 4
alisual analyticss the science dadinalytical reasonindacilitated by

teractive visual interfaces
T Thomas & Cook, 2005



Visual Analytics

Information seeking mantrasmeidermaniossy ~ Visual analytics mantraeimet ar., 200s)

AOverview first, AAnalysefirst,
AZoomand filter, AShow theimportant,
AThendetailson-demand AZoom, filter andanalysefurther,

ADetailson demand



Visual Analytics
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Challenges

ALarge and complex dathard to analyze
AComplex objectives:

Time

Multivariate Data T, | Dat
Whereto look and whato do? Vlariate Grashs r et
AComplex methods and tools: % Space
How to use and parameterize? Graph Data Spatial Data
. . Dynamic Graphs
ALOI’]grunnlng COmputa'[IOﬂS o | ‘ Spatio-temporal Data
SIOW response tlmesl Multivariate ?ynam/c Graphs V ' o
. Spatio-temporal Graphs ultivariate Spatial Graphs
ABlackbox computations: | ( J |
Multi-faceted Graphs Spatial Graphs

ANo insight into result generation!

Goal: Keep the data analysis going on the human side
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Outline

AGuidance Support for the human part
A Characterization
A Conceptual model
AExamples

AProgressionEnhancing thenachinepart
A Conceptuamodel
Almplementation
AApplications



Guldance

ADefinition
AFirst conceptualizatio@chuz et at., 2013)

A Definition and characterizatiofenedzt ai., 2017)

Towards a Characterization of
Guidance in Visualization

[ 4
Guidanceis a computerassistedorocessthat aims to actively resolve a

nowledge gapencountered by users during amteractive visual analytics
session
T Cenedeet al.,2017
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Aspects of Guidance

AKnowledgegapc Why is guidance needed?

Alnput ¢ What information can be utilized for providing guidance?
AOutput ¢ How is guidance conveyed and how does it look like?
ADegreec How much help does guidance provide?



Aspects of Guidance

AKnowledgegapc Why is guidance needed?
ATarget
APath

Alnput ¢ What information can be utilized for providing guidance?
AData
Almages, Specification
ADomain, Knowledge, History



Aspects of Guidance

AOutput ¢ How is guidance conveyed and how does it look like?
AVisual cues to indicate
A Options to be selected
A Automatic specification

ADegreec How much help does guidance provide?
A Orienting
ADirecting
APrescribing



Conceptual Model of Guidance

DATA ANALYTIC AND VISUAL USER
TRANSFORMATION

Prescribing . i
Orientin T
- >.7 J DirecﬁngT
t Output

T Inpu
GUIDANCE =
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Guided Multscale Exploration of Time Series

By MartinLuboschikLicensed undeCC BY

AExample
A Exploring biological simulation datavoschiet at., 2013)
A1.7M time steps, each-coordinate covers about 1,000 time steps

AKnowledge gap
AWhere and at what scale should the data be studied in detail?


https://creativecommons.org/licenses/by/4.0/

Guided Multscale Exploration of Time Series

AGuidance input
ACompute multiscale differences

Absolute Value
Difference(AWVD) g 3 0 1 0 1 0 18 0 6 O

Slope Sign
Difference (SSD) 0 0 0 0 0 0 0 1 1 0
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Guided Multscale Exploration of Time Series

AGuidance output
ADifference bands visualize differences between scales

Zoomable
Time Series Plot

. ]
Multi-scale

Difference o E——— « Over-plotting
Bands = I B Indicator

AGuidance degree

ADifference bands provide orientation as to where potentially
Interesting facts about the data can be found
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Guided Multscale Exploration of Time Series
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By MartinLuboschikLicensed unde€C BY
Demo:Software courtesy of Martihuboschik
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Guided Multscale Exploration of Time Series
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By MartinLuboschikLicensed unde€C BY

Demo:Software courtesy of Martihuboschik
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Further Examplesf Guidance

Model-driven guidance, Navigation recommendations, Guided parameterization,
Streitet al., 2012 Gladisclet al., 2013 Cenedeet al., 2018



