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Visual Analytics
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Visual Analytics

Alnterplay of:

If answer can be computed, do:
Computation

If answer cannot be_ computed_, add:
Visualization

If visual representations do not suffice, add:
Interaction
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Historic Roots

[ 4
he purpose ofomputingisinsight, not numbers.

T Richard Hamming, 1962

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

cientific discovenyand fostergprofound and unexpected insights
T McCormicket al.,1989

| 4
@re we analyzing data? Then we shouldhimnipulatingthe data themselves

r if we are designing an analysis of data, we shoulchbripulatingthe analytic
structures themselves
T Hutchinset al.,1985



Interactive Visual Data Analysis as a Loop

| 4
qisual analyticss the science adnalytical reasonindacilitated by

teractive visual interfaces
T Thomas & Cook, 2005

Human Computer

A

Visual Interface
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Interactive Visual Data Analysis as a Loop

Vanz A 83 ofleh adapted to visual analytics

DATA ANALYTIC AND VISUAL USER
TRANSFORMATION

D / p dK/dt K
Data Image Percept. Knowl.
S dS/dt
Spec.
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Interactive Visual Data Analysis as a Loop

Preprocessing Mapping Rendering
Operators Operators Operators

@explalned N | v v R Human
Data Analytical Visual Image —>

data. State Values | Abstractions Abstractions | Data +—
reference Lo N L@ P

mOdeI VE;ILe Analy‘ncal \/i;L-JHa| Irr;-aée

Operators Operators Operators Operators

(Ch|1 2000) Data-oriented Graphics-oriented

Goal

@ an@ expla"']ed <4—— Evaluate <— Interpret 4—-4—|

A )/ b 2 N\N I nguman a ul 4 S a System

IntermediateLevel Low-Level

of actionand behavioral visceral
levelsof processing
(Norman, 1988) L—> Intend —> Specify —b-4
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Directness of Human Control

Visual analytics loop requirdsgh degree of directness
ADirect manipulationHutchins et al., 1985)
AFluid interactiongimguiset al., 2011)

Threats to directness
ASpatial separation
ATemporal separation )
AConceptuakeparation

Human Computer

Visual Interface




Threats to Directness

Spatial separation

AControl and effect
In different places

Temporal separation

ALatency between action
and effect
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Threats to Directness

Conceptual separation
ASAAONBLI yOé 0SU6SSY drdoeND#oy JA 4 A

MENTAL REPRESENTED IMPLEMENTATION
MODEL MODELS MODEL
Reflects user’s vision < B Reflects technology
Better Worse
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Outline

Goal:Reduce spatial, temporal, and conceptual
separation toempower the human in the loop

1. In-situ interaction: Shorten distances for flexible information access
2. Progressive computationkReducdatencyand improve control
3. GuidanceOvercome conceptual hurdles to keep analysis going
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Interaction for Visual Analytics

Why consider reducing spatial separation?
Alnteraction costs due t&ulfs of Execution and Evaluatiomm, 200s)

Goal '
o2 <— Gulf of Evaluation Response

4+— Evaluate <«€— Interpret 4—-4—|

Human System

Gulf of Executior»

D mea | e ﬂ-—T
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Interaction for Visual Analytics

Standard approachBasic VA graphical user interface

AUsually spatially separated, often heavyweight, sometimes costly
Alnteractionand effect not in samelace
AGlobal and permanent effect
ADifficult to perform and understand



In-situ Interaction for Visual Analytics

In'S|tu approaChnspired by direct manipulation (Hutchins et al., 1985) and fluid interacidmdvistet al., 2011)

Alntegrated, lightweight, efficient
Alnteraction and effect in samglace
ALocal and transient effect
Alnteraction costs reduced

Examples
ALenses for graph exploration
Alnteraction for visual comparison



In-situ Interaction with Lenses

_ Position VISUALIZATION
Interactive |enSGS(Tominskiet al., 2017) — Regular representation
@ " Adjusted representation
AI\/IodeI o 5
ASelect "entatio,, t LENS
elec — / Exterior
ALens function Shape oy Border
B Interior

AJoin

AEffects
A Alteration
ASuppression
AEnrichment
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"acrord32.exe"
"ninotes.exe"
"notes.exe"

"xcopy.exe"

"cscript.exe”
"ifpreview.exe"
"verclsid exe"

ExtendedExcentrid_abeling,
Bertiniet al., 2009
(enrichment)

Sampling Lens
Ellis & Dix, 2006
(suppression)

ChronoLenses
Zhao et al., 2011
(alteration)
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In-situ Interactionwith Lenses

Graph Lensegominskit al., 2009)

https:// tinyurl.com/GraphlLenses
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https://tinyurl.com/GraphLenses

In-situ Interaction for Visual Comparison

. . - .
Visual Comparison N =8, 6

1. Select object$o be compared
2. Carryout visualcomparison
3. Understand data in context

How to support these steps
with In-situ Iinteraction?

20200525
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http://dx.doi.org/10.1109/TVCG.2008.109
http://dx.doi.org/10.1109/TVCG.2008.109

In-situ Interaction for Visual Comparison

Visual Comparisomvith the CompaRingrominskj 2016)

Combine interactive and automatic means:

ADynamic rearrangement of data objects to be compared
ASemiautomatic selection of comparison candidates
ANavigation shortcuts for studying data in context



In-situ Interaction for Visual Comparison

Theuser does noheed Nz
to collect the relevant information,
Instead thesystem brings IndicatorArc/
the information

to the uset ‘

Data
Minimum - Maximum
Negative ||} B rositive
Difference

CompaRing
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In-situ Interaction for Visual Comparison

ADemo: Visual comparisomith CompaRing

https:// tinyurl.com/CompaRingDemo



https://tinyurl.com/CompaRingDemo

