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Visual Analytics

The purpose of computing is insight, not numbers.
τRichard Hamming, 1962ά

Visualizationoffers a method for seeing the unseen. It enriches the process of 
scientific discoveryand fosters profound and unexpected insights.

τMcCormick et al., 1989
ά
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Visual analyticsis the science of analytical reasoningfacilitated by 
interactive visual interfaces. 

τThomas & Cook, 2005
ά



Visual Analytics

Information seeking mantra(Shneiderman, 1996)

ÅOverview first, 

ÅZoom and filter, 

ÅThen details-on-demand.

Visual analytics mantra(Keimet al., 2006)

ÅAnalysefirst,

ÅShow the important,

ÅZoom, filter and analysefurther,

ÅDetails on demand
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Visual Analytics

Van ²ƛƧƪΩǎmodel of visualization adapted to visual analytics
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Adapted from van Wijk, 2006



Challenges

ÅLarge and complex datahard to analyze
ÅComplex objectives:

Where to look and what to do?

ÅComplex methods and tools:
How to use and parameterize?

ÅLong-running computations:
Slow response times!

ÅBlack-box computations:

ÅNo insight into result generation!

Goal: Keep the data analysis going on the human side
ŀƴŘ ƻƴ ǘƘŜ ƳŀŎƘƛƴŜΩǎ ǎƛŘŜ
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Outline

ÅGuidance: Support for the human part
ÅCharacterization

ÅConceptual model

ÅExamples

ÅProgression: Enhancing the machine part
ÅConceptual model

ÅImplementation

ÅApplications
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Guidance

ÅDefinition
ÅFirst conceptualization (Schulz et al., 2013)

ÅDefinition and characterization (Cenedaet al., 2017)
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Guidanceis a computer-assisted processthat aims to actively resolve a
knowledge gapencountered by users during an interactivevisual analytics
session.

τCenedaet al., 2017

ά



Aspects of Guidance

ÅKnowledge gapςWhy is guidance needed?

ÅInputςWhat information can be utilized for providing guidance?

ÅOutputςHow is guidance conveyed and how does it look like?

ÅDegreeςHow much help does guidance provide?
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Aspects of Guidance

ÅKnowledge gapςWhy is guidance needed?
ÅTarget

ÅPath

ÅInputςWhat information can be utilized for providing guidance?
ÅData

ÅImages, Specification

ÅDomain, Knowledge, History
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Aspects of Guidance

ÅOutputςHow is guidance conveyed and how does it look like?
ÅVisual cues to indicate

ÅOptions to be selected

ÅAutomatic specification

ÅDegreeςHow much help does guidance provide?
ÅOrienting

ÅDirecting

ÅPrescribing
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Conceptual Model of Guidance
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Guided Multi-scale Exploration of Time Series
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ÅExample
ÅExploring biological simulation data (Luboschiket al., 2013)

Å1.7M time steps, each x-coordinate covers about 1,000 time steps

ÅKnowledge gap
ÅWhere and at what scale should the data be studied in detail?

By Martin Luboschik. Licensed under CC BY.

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


Guided Multi-scale Exploration of Time Series
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ÅGuidance input
ÅCompute multi-scale differences



Guided Multi-scale Exploration of Time Series
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ÅGuidance output
ÅDifference bands visualize differences between scales

ÅGuidance degree
ÅDifference bands provide orientation as to where potentially

interesting facts about the data can be found



Guided Multi-scale Exploration of Time Series
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Demo:Software courtesy of Martin Luboschik

By Martin Luboschik. Licensed under CC BY.

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


Guided Multi-scale Exploration of Time Series
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Demo:Software courtesy of Martin Luboschik

By Martin Luboschik. Licensed under CC BY.

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


Further Examples of Guidance

2020-02-20 Christian Tominski, Enhancing Visual Analytics 17

Navigation recommendations,
Gladischet al., 2013

Model-driven guidance,
Streitet al., 2012

Guided parameterization,
Cenedaet al., 2018


