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Today a person is subject to more new
information every day than a person in the
middle ages in their entire lifetime!
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Getting information off the

Internet s like taking a
drmk from a fire hydrant.

Mitchell Kapor
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What is Information Visualization?

Human Interaction
is crucial for...

view —> Exploration of Data
InfoVis Pipoline Transformations (| X N , f h
e e ad i Generation of Hypotheses
Teansiormasons = Suustures - Interpretation of Results
-AF| Tables . .
i —> Steering of the Analysis

—> Hypothesis Evaluation

Mlzatlon > @

Feedback loop



What about a Fully Automated Analysis?

Fully Automated Methods only work under
certain preconditions!

Preconditions:
-> Datais clearly structured
- Data semantics is well-defined
- Data is complete, correct, and
not changing over time
AND
- Problem is well-defined



< Models > :

Automated techniques are
not sufficient when...

—> Data ambiguous and Incomplete
- Complex Relationship
—> Semantic Gap / Domain- (and World-) Knowledge

—> Limited Accuracy



| ¥/
ﬁ Computers are incredibly fast, accurate, and stupid;
humans are incredibly slow, inaccurate, and brilliant;

together they are powerful beyond imagination.”

attributed to Albert Einstein



Planning
Diagnosis
Prediction

Logic




What is Visual Analytics?

=

. Tight Integration of Visual and Automatic Data Analysis Methods

for Information Exploration and Scalable Decision Support




What is Visual Analytics?

Visual Data Exploration

S (Y e

Automated Data Analysis

Feedback loop

. Tight Integration of Visual and Automatic Data Analysis Methods

for Information Exploration and Scalable Decision Support




What is Visual Analytics?

Visual Data Exploration

)
Caizion 5

\/

Automated Data Analysis

Feedback loop

. Tight Integration of Visual and Automatic Data Analysis Methods

for Information Exploration and Scalable Decision Support




What is Visual Analytics?

Computer Human

@ 1 Action '
l l Hypothesis }

[Knowledgej
Insight
‘ Finding ' Knowiedge

Gene Jl
Verificalion Loop
Loop

Lco;

¥, Tight Integration of Visual and Automatic Data Analysis Methods

for Information Exploration and Scalable Decision Support
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Introduction — Goals for Visualization

* Presentation (Communication)

* Starting point: facts to be presented are fixed a priori
* Process: choice of appropriate presentation techniques

* Result: high-quality visualization of the data to present facts 7\
* Confirmatory Analysis

 Starting point: hypotheses about the data

* Process: goal-oriented examination of the hypotheses

* Result: visualization of data to confirm or reject the hypotheses (@

* Exploratory Analysis

 Starting point: no hypotheses about the data
* Process: interactive, usually undirected search for structures, trends
 Result: visualization of data to lead to hypotheses about the data
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Introduction — Steps for Visualizing Data

9
= ¥

Data Type Questions

Find out what kind of data you have.

= %

Requirements Preprocessing Pro/Cons Design Evaluation

Which questions shall be answered by the data?

Derive requirements from these tasks.

Preprocess data (missing data, outliers, transformations, ...).

Consider the pros and cons of different visualization
techniques (effectiveness, familiarity ...)

Design a visualization system.

Test and improve1i5



Introduction - Steps for Visualizing Data - Pipeline

“Reference Model for Information Visualization”

Data Visual Form
Raw . ' Data ' Visual ' Views
Data | (} Tables (;lruclures :
Data Visual View :’
Transformations Mappings Transformations

Human Interaction

Raw Data: (diosyncratic formats

Data Tables: relations (cases by vanables) + metadata

Visual Structures: spatial substrates + marks + graphical properties
Views: graphical parameters (position, scaling, clipping....)

% S. Card, J. Mackinlay, and B. Shneiderman. 1999. Readings in Information Visualization: Using Vision to Think. Chapter 1.
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Knowledge Generation Model for Visual Analytics

Computer Human

( Action )
) (Hypothesis)
t) [Knowledge)
\ [ Insight )

Model [ Finding j

Verification
Loop

Exploration
Loop

% D. Sacha, Stoffel, A, Stoffel, F., Kwon, B. C., Ellis, G., and Keim, D. A. .2014 . Knowledge Generation Model for Visual Analytics. IEEE Transactions on Visualization and
Computer Graphics (Proceedings Visual Analytics Science and Technology 2014),20(12):1604- 1613.
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Data Foundations — Data Types

Nominal Ordinal Numeric

* No quantitative * Attributes can be rank- » Attributes can be rank-

relationship between ordered ordered

categories * Distances between « Distances between values
* (Classification without values do not have any have a meaning

ordering meaning * Mathematical operations

are possible

—> No intrinsic order —> Ordered in a sequence

e.g. height of a person
e.g. sports e.g. places ordered by noise

References: C. Ware. 2012. Information Visualization: Perception for Design. Chapter 1.
24



Data Preprocessing — Real World Data is Dirty, What’s Wrong?

Unique ID Gender Age Smoking Time
Habits

323
435
123
352
674
865
341
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Data Foundations — Preprocessing

* Data Cleaning g( « Segmentation
* Missing Values » Divide data in meaningful parts

 Noise ...

e Normalization e Data Reduction
[ e Common scale (0-1)  Sampling
* E.g., color mapping

* Dim. Reduction

» Big part of our daily work!
» Methods have to be applied carefully
» Analysts needs to know which techniques have been applied! (Loss of Information)

26



Data Foundations — Normalization

US-County Population
Histogram of the US-County Population
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Data Foundations - Linear vs. Logarithmic Normalization

v — man In(v) — In(min)

flin(v) — fin(v) = In(max) — In(min)

max — miin

-110 -100 -90 -80
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Data Foundations — Logarithmic Normalization

Advantages and Disadvantages?

s <- scan("statxt")

ge+06

Be+06

4e+06

2e+06

Oe+00

US-County Population

‘\\\\\ 0
LA-County
Chicago-County .

-120

-110

-100

29



Data Foundations — Practically Speaking

* Think carefully about appropriate preprocessing methods

» Consider data type, class, tasks and data quality
 “Tailor data to the analysis goals”

» Keep track and communicate which preprocessings have been
applied and consider their impacts on the final data product

 Poorly designed preprocessings may create artificial patterns in the
data leading to wrong conclusions or analysis results

32
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Visualization Basics

* Perceptual/Pre-Attentive Processing
* Certain low level visual aspects are recognized before conscious awareness

* Gestalt Laws

* The tendency to perceive elements as belonging to a group, based on
certain visual properties

* Visual Variables
* The different visual aspects that can be used to encode information

Reference: Slides provided by Chris Culy (http://ling.uni-konstanz.de/pages/home/butt/main/material/esslli14-vis/CuC_slides/reveal-based/theory.html#/title)
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Preattentive Processing

* Perception of visual features managed by the low-level visual
machinery

 Extremely fast: < 200 msec (the eyes take > 200 msec to initiate
movement) => processed in parallel

35



Preattentive Processing (color)

% http://www.idvbook.com/

36



Preattentive Processing (shape)

% http://www.idvbook.com/
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Serial Processing

% http://www.idvbook.com/
* Finding the red circle requires serial processing
* The red circle is a conjuctive target (composed of non-unique features)

* Demo: http://www.csc.ncsu.edu/faculty/healey/PP/index.html
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Gestalt Laws

Perceptual laws about how we group visual objects together to form visual
entities.

Law of Proximity

Law of Similarity

Law of Connectedness
Law of Continuity

Law of Symmetry

Law of Closure and Common Region

N oy kA W -

Law of Figure and Ground

39



Gestalt Laws - Proximity

Close objects are perceptually grouped.

a b C

L L L] L L] L L]
- -
L] - L] - -
- -
- - L] - -
- L] L] L L] - L]

Colin Ware, Information Visualization: Perception for Design, Morgan
Kaufmann

40



Gestalt Laws - Similarity

Similar objects are perceptually grouped.

a b X X X X X X X
O 6 6 6 6 ¢ © ® ¢ 6 6 6 0 O
X X X X X X X

® ¢ 6 6 ¢ 0 O ® 6 ¢ ¢ 6 0 O
X X X X X X X

® ¢ ¢ ¢ 6 0 O ® ¢ ¢ ¢ 6 0 O
X X X X X X X

R Colin Ware, Information Visualization: Perception for Design, Morgan

Kaufmann
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Gestalt Laws - Connectedness

* Connected objects are perceptually
grouped.

* Can be more powerful than
proximity, color, size or shape.

* Usedin node-link diagrams

a I
| '
R Colin Ware, Information Visualization: Perception for Design, Morgan

Kaufmann
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Gestalt Laws - Continuity

It is easier to construct visual objects
out of visual elements if the
connection is smooth and
continuous.

Lines with abrupt changesin
direction are harder to read.

R Colin Ware, Information Visualization: Perception for Design, Morgan
Kaufmann
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Gestalt Laws - Symmetry

« powerful organization principle
* symmetric forms build a visual
whole

R Colin Ware, Information Visualization: Perception for Design, Morgan

Kaufmann
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Gestalt Laws — Closure and Common Region

We prefer perceptual
solutions with closed
contours.

We see aring behind a
rectangle rather than a
broken ring.

A

(o O

Colin Ware, Information Visualization: Perception for Design, Morgan
Kaufmann

(b)

45




Gestalt Laws — Closure and Common Region

Euler diagram to using color
and texture to highlight
contours.

R Colin Ware, Information Visualization: Perception for Design, Morgan

Kaufmann
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Gestalt Laws - Figure and Ground

» figure: object like, perceived to be
in the foreground.

« ground: whatever lies behind the
figure.

« fundamental to identify objects.
* all Gestalt laws contribute to create
a figure

R Colin Ware, Information Visualization: Perception for Design, Morgan

Kaufmann
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Some more examples you might know

WWF

https://de.wikipedia.org/wiki/WWF#/media/File:WWF
_Logo.svg

Figure Ground

https://en.wikipedia.org/wiki/Finder_%28software%29#/med
ia/File:Mac_Finder_icon_%280S_X_Yosemite%29.png

I . A
N . S A
I . . I A
[ 4 I A
[ LN I WY
[ [ L I WY .
I Y B W .
I T Y I

Proximity, Closure

https://de.wikipedia.org/wiki/IBM#/media/File:IBM_logo.svg
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Marks and Visual Variables

Jacques Bertin:

* A markis "something that is visible and can be used ... to show
relationships within sets of data”

* Visual variables are "the different ways that a mark can be varied"

Reference:
S. Carpendale. 2003. Considering Visual Variables as a Basis for Visualization. Research report 2001-693-16,

Department of Computer Science, University of Calgary.
Reference: Slides provided by Chris Culy (http://ling.uni-konstanz.de/pages/home/butt/main/material/esslli14-vis/CuC_slides/reveal-based/theory.html#/title)

49


https://en.wikipedia.org/wiki/Jacques_Bertin

The Eight Visual Variables

Position

Mark/Shape

Size (Length, Area and Volume)
Brightness

Color

Orientation

Texture

© NO U kWD =

Motion
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The Eight Visual Variables - Position
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The Eight Visual Variables — Shape/Mark

OEANVOV

Several examples of different marks or glyphs that can be used.

http://www.idvbook.com/



The Eight Visual Variables — Shape/Mark

504 —+
+
+
Type
40 + * Compact
+ Large
=
g _|__|__|_ " Midsize
™ @ +e + Small
i
) E @ L = Sporty
)
a + ++ + % van
5 "o e e
30 B He | 4
+ A Hm
® ® AN Fy ® 4
- | | |
& HA B & A A
@ B N & =
3% | &
" * ¥ u .
* *
20 - * ¥
100 200 300
Horsepower

This visualization uses shapes to distinguish between different car types in a plot comparing highway

MPG and horsepower. Clusters are clearly visible, as well as some outliers.
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The Eight Visual Variables — Size (Length, Area and Volume)

Example sizes to encode data.

http://www.idvbook.com/



The Eight Visual Variables — Size (Length, Area and Volume)

e~
|

Max.Price

[14]
N . 20
w »
& ® 40
o 9 @® &0
[ -
3 * e W B
. . ° @ =0
* -»
-
L )
-»

T T T I
10 15 20 25
Fueltank.capacity

This is a visualization of the 1993 car models data set, showing engine size versus fuel tank
capacity. Size is mapped to maximum price charged.
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The Eight Visual Variables — Brightness

Brightness scale for mapping values to the display.

http://www.idvbook.com/
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The Eight Visual Variables — Brightness

L ®
L
L
6000 — o9 L oo & O &
L
® o0
& 4
L *e @ ® 4
®> @ * % L
L ® L ] .
® Width
=
i L o1 ] L ] T
r L ]
5000 o0 o0 L
70
L L % & & 65
L ] ® o &0
®
® ®
®
4000 L L
&

I I I I
10 14 20 25
Fuel tank capacity

Another visualization of the 1993 car models data set, this time illustrating the use of brightness
to convey car width (the darker the points, the wider the vehicle).
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The Eight Visual Variables — Color

standard linear gray scale

rainbow

heated
blue to cyan

blue to yellow

http://www.idvbook.com/
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The Eight Visual Variables — Color

120
®
®
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& ®
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o o @® Large
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L
S o0 © Sporty
100 s d ® Van
e O
L
L owe @
L ®
@
& 09
& >0
90 @ @
T T 1 T T
140 160 180 200 220
Length

A visualization of the 1993 car models, showing the use of color to display the car’s length. Here
length is also associated with the y-axis and is plotted against wheelbase. In this figure, blue

indicates a shorter length, while yellow indicates a longer length.
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The Eight Visual Variables — Color

hue

Microsoft hue/saturation color
selector.

saturation

http://www.idvbook.com/
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The Eight Visual Variables — Orientation

\ | [ {{{vree—

Example orientations of a representation graphic, where the lowest value maps to the mark pointing
upward and increasing values rotate the mark in a clockwise rotation.

http://www.idvbook.com/
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The Eight Visual Variables — Orientation

Orientation Example

|
AN
E o Ty
8 K 1 \
& - “‘w
< SEBWD
3 e
. *l*}‘\ 4 ’
tive o, ¢
‘ 41 1y /
- , / y
y
20 25 30 35 40 45 50

Highway MPG

Sample visualization of the 1993 car models data set depicting using highway miles per-gallon
versus fuel tank capacity (position) with the additional data variable, midrange price, used to
adjust mark orientation.



The Eight Visual Variables — Texture

Six possible example textures that could be used to identify different data values.

http://www.idvbook.com/




The Eight Visual Variables — Texture

Texture Example

Horsepower
200 250 300
! ! !

150
l

100
l

50

90 95 100 105 110 115 120

Weelbase (in)

Example visualization using texture to provide additional information about the 1993 car models
data set, showing the relationship between wheelbase versus horsepower (position) as related to
car types, depicted by different textures.
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The Eight Visual Variables — Motion

* Can be associated with any of the other visual variables

Example : Gapminder

65


http://www.gapminder.org/world
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Characteristics of Visual Variables

 Selective: Is X different from the others?

* Associative: Is X like the others?

 Order: Is X more/greater/bigger/... thanY?

e Quantitative: How much is the difference between X and Y?

* Length: How many different categories can we represent with this
variable for a task?

Reference: Summary of:
S. Carpendale. 2003. Considering Visual Variables as a Basis for Visualization. Research report 2001-693-16,

Department of Computer Science, University of Calgary.

Reference: Slides provided by Chris Culy (http://ling.uni-konstanz.de/pages/home/butt/main/material/esslli14-vis/CuC_slides/reveal-based/theory.html#/title)
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Characteristics of Visual Variables

Selective Associative | Quantitative | Order Length
Position v v v v v
Size v 7 S 7 (V)
Shape = = X X v
Value v o X o (V)
Color (Hue) | v v X X (v/)
Orientation | (v/) (V') X X (V)
Grain v (V) X X (/)
Pattern R R X X v
Texture 4 v X X v
Motion v v R v v

Reference: Summary of:

S. Carpendale. 2003. Considering Visual Variables as a Basis for Visualization. Research report 2001-693-16,

Department of Computer Science, University of Calgary.

Reference: Slides provided by Chris Culy (http://ling.uni-konstanz.de/pages/home/butt/main/material/esslli14-vis/CuC_slides/reveal-based/theory.html#/title)
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Using Visual Variables - Practically Speaking

* Don't use ordered variables for nominal data
* Use position for the most important information
* Many lengths are ~5 — a limiting factor

* For quantity, use (vertical) position, length, size, brightness,
saturation

* For many distinctions: use size, shape or brightness
* Redundant encoding may make features easier to interpret

Reference: Slides provided by Chris Culy (http://ling.uni-konstanz.de/pages/home/butt/main/material/esslli14-vis/CuC_slides/reveal-based/theory.html#/title)
69



Color- Some Notes
Color is powerful, but there are special considerations

* Hue is nominal, but can be given (cultural) orderings (e.qg.
temperature, elevation)

* Affective connotations of color vary across cultures

* Depending on who your users are, you may need to design for
colorblindness or low-vision

Allowing users to set colors / color schemes is the most flexible.

Resource:

Sim Daltonism: color blindness simulator for OS X (There other tools, and for other platforms)
Reference: Slides provided by Chris Culy (http://ling.uni-konstanz.de/pages/home/butt/main/material/esslli14-vis/CuC_slides/reveal-based/theory.html#/title)
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https://michelf.ca/projects/sim-daltonism/

Color - Some Guidelines

 Use lighter, less saturated colors for larger areas
* Use darker, more saturated colors for smaller areas and lines

 For ordinal data, use darker and more saturated for higher values
(e.g. heat map)

* Color (hue) length is ~6-10, so with more categories, color may not
be an appropriate visual variable.

* Saturation has a length of ~3
 Ensure a luminance contrast of 3:1 for text.

Resource:
Color Brewer

Reference: Slides provided by Chris Culy (http://ling.uni-konstanz.de/pages/home/butt/main/material/esslli14-vis/CuC_slides/reveal-based/theory.html#/title)
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http://bl.ocks.org/tjdecke/5558084
http://colorbrewer2.org/

Heatmap Example

Example data shows concurrent user sessions over time, taken from a development environment.

Tu
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1]

http://bl.ocks.org/tjdecke/5558084
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COIOrBrewer Color Brewer

®ece {@ CcolorBrewer: Color Advice ... * '\+

& | @ colorbrewer2.org G  Q suchen $ AN BE0 4 O -0 & 2 - =
[X Tippubersicht (5 A Visualization To... ) ESSLLI 2014 Visua.. [ CL Tutorium | Pro.. BB DGfS 2016 | Unive.. ' ESANN2016-Re.. ' Draggable |jQuer. »
Number of data classes: 5 B i ow to use pdates download ed
U U R U
Nature of your data: i

©sequential (diverging () qualitative

Pick a color scheme:
Multi-hue: Single hue:

TP
T

Only show: i | 5-class GnBu
@ colorblind safe (O Q—Q 2
| print friendly HEX B
| photocopy safe
#f0f9e8
Context: i
CREEN #baedbc
_|roads @ #7bcccd
| cities [E] o
@ borders [ B #43a2ca
#0868ac
Background:
©solid color
terrain
[
color transparency
® Cynthia Brewer, Mark Harrower and The Pennsylvania State University @ axismc]ps

R e http://colorbrewer2.org/

Back to ColorBrewer 1.0
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More Advanced - ColorCat

Data Proper bes

Quabty Metrcs

0,584
Selected Color Vimon

QM1 €aqua mpor tance: 0,0947
QM2-Identfication (#)NDs): 84

Owable automatc adapbon

Owsable per cephiad Inew nterpolaton

.”u“u.m'a(”‘

® Citorlat

| Q ColorCat

Normal Coler Viwon
QM1€ausl bmpor tance: 0,09047 -
QM2-Identficaton (# NDs): 84

Colormaps for Combined Analysis Tasks.

® Dww e

]
-

wcnn [0
e
s

https://github.com/SebastianMittelstaedt/ColorCAT

A

S. Mittelstadt, D. Jackle, F. Stoffel and D. A. Keim. ColorCAT: Guided Design of Colormaps for Combined Analysis Tasks. Eurographics Conference on

Visualization (EuroVis) - Short Papers, The Eurographics Association, DOI: 10.2312/eurovisshort.20151135,2015.



http://dx.doi.org/10.2312/eurovisshort.20151135

Designing Visualizations

* Visualizations help:
* To describe some structure, patterns or anomaly in the data.
* To explore and analyze large datasets.
* To make effective use of the information overflow.
* To communicate information to people.

However, visualization can distort the “truth”!
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Designing Visualizations

* Expressiveness: Visualization presents all the information and only the
information.

* Effectiveness: Visualization is effective when it can be interpreted
accurately and quickly and when it can be rendered in a cost-effective
mannetr.
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How to Visualize Badly

Car

Accord
AMC Pacer
Audi 5000
BMW 320i
Champ
Chev Nova
Civic
Datsun 210
Datsun 810
Deville

Le Car
Linc Cont
Horizon
Mustang
Peugeot
Saab 800
Subaru
Volvo 260
VW Dasher

USA Japan Germany France
Car nationality for 1979

Sweden

Nation

Car

Accord -+
AMC Pacer <
Audi 5000
BMW 320i
Champ
Chev Nova
Civic
Datsun 210
Datsun 810
Devilie
Le Car
Linc Cont
Horizon
Mustang
Peugeot +
Saab 900
Subaru -+
Volvo 260
VW Dasher +

++
+++
++

+++ +

+
+

USA Japan Germany France

Car nationality for 1979

Sweden

Nation

Poor use of a bar chart.

http://www.idvbook.com

Better use of a scatterplot.
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How to Visualize Badly - What's Wrong?

U.S. trade with China and Taiwan

{in millions of U.8. doilars). (in millions of L4.8, dallars)

3,000 8,000 .
a) New York Times, Jun 14,
U.S. exports U.S.imports 1981
to China from Taiwan
( a) 2,000 4,000 . .
U.S. imports U.S. exports, Reversing the metaphor in

mid-graphics while
changing scales on both
axis

from China to Taiwan

1974. 1978 1980 1070 1972 1874 1976 1978 1880



How to Visualize Badly — Improvements

(0)

Trade (in Billions of U.S. Dollars)

During the 1970s there was an increasingly
Pasitive Balance of Trade with CHINA

.S, EXPORTS
TO China

pN

Trade (in Billions of U.S. Dollars)

.5 IMPORTS
FROM China

1970 1972 1974 1976 1978 1980

Year

8

Over the same time period our trade deficit
with TAIWAN got much worse

U.5. EXPORTS
TO Taiwan

L

.S IMPORTS
FROM Taiwan

|

1970 1972 1974 1976 1078 1080
Year

(b) Redone with a consistent scale and visual

metaphor
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How to Visualize Badly - What's Wrong?

Unemployment Rate,
Month by Month for
1978 and 1979

(@) Washington Post
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How to Visualize Badly — Improvements

Hiding the effect by the careful choice of scale and origin

Unemployment Rate, .
Month by Month for oo

1978 and 1979 ;;

B BR é

1 1 1 [J I T 1 I 1 I 1 1 I I ] ] 1
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
1977 Je— 1978 > 1979

(b) Redone with expanded scale

(@) Washington Post



How to Visualize Badly — What's Wrong?

[[] Windows
B Linux

[] Mac OS

[ ] Solaris
[ andere
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How to Visualize Badly — Improvements

Betriebssysteme
30 -
254
ml
15-
10+
[[] Windows
M Linux 5
[[] Mac OS
[ ] Solaris 0
[l andere Windows  Linux MacOS  Solaris  andere

3-dimensional representation can make it difficult to
directly compare sizes of objects
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Interactive Analysis Process with Visualizations

* Shneiderman's "Information Seeking Mantra"
“Overview first. Zoom and Filter. Details on Demand”

» Keim's Visual Analytics Mantra

“Analyze first, show the important, zoom, filter
and analyze further, details on demand”

References:

B. Shneiderman. 1996. The eyes have it: A task by data type taxonomy for information visualizations. Proceedings of the 1996 IEEE Sympoium on Visual
Languages, VL '96.

D. A. Keim, F. Mansmann, J. Schneidewind, and H. Ziegler. 2006. Challenges in visual data analysis. Proceedings of the conference on Information
Visualization, IV '06.
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Interaction Types

 Select: mark something as interesting

* Explore: show me something else

» Reconfigure: show me a different arrangement [same type]
* Encode: show me a different representation [different type]
* Abstract/Elaborate: show me less or more detail

* Filter: show me something conditionally

e Connect: Show me related items

* Some other things: history, annotate, extract

References:

J.S.Yi, Y.A. Kange, J.T. Sasko, J.A. Jacko. 2007. Toward a deeper understanding of the role of interaction in information visualization. IEEE Transactions on Visualization and Computer
Graphics. 13:6

B. Shneiderman. 1996.The eyes have it: A task by data type taxonomy for information visualizations. Proceedings of the 1996 IEEE Sympoium on Visual Languages, VL '96.
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Interaction — Select Example

Universitédt Konstanz
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https://www.google.de/maps/
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Interaction - Explore Example

Univusiﬁt Konstanz
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https://www.google.de/maps/
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Interaction - Reconfigure Example Example
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https://bost.ocks.org/mike/miserables/
> hierarchical egl:: Flare imports
o hierarchical edge bundling

http://mbostock.github.io/d3/talk/20111116/bundle.html
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Accounts Receivable By Company , Year
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Interaction — Abstract/Elaborate

analytics ©

animate O
data ©
display ©
fliex ©
flare O
physics ©
query ©
scale ©
utit ©

vis O

http://mbostock.github.io/d3/talk/20111018/tree.html

O Easing

O FunctionSequence
interpolate O

O ISchedulable

O Parallel

O Pause

O Scheduler

O Sequence

O Transition

O Transitioner

O TransitionEvent

O Tween

axis O
controls ©
data O
events O
legend ©
operator ©

O Visualization

Example

O Arrayinterpolator
O Colorinterpolator
O Datelnterpolator
O Interpolator

O Matrixinterpolator
O Numberinterpolator
O Objectinterpolator
O Pointinterpolator

O Rectanglelnterpolator

O Axes

O Axis

O AxisGridLine
O AxisLabel

O CartesianAxes
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Interaction — Filter Example

Shiny byRstudio  BACK TO GALLERY

Movie explorer

7 Won Oscar
Fil L O Yas
ter 250 O No
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10 120 300 240
w
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i
~ ~
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0 ’ B
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b 1 1 1 1 ‘E
T 2 180
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1] ara 800
Y
w w
Genre (a movie can have multiple genres) 1609
All v
140 - @
Director name contains (e.g., Miyazaki) g
120 |
Cast names contains (e.g. Tom Hanks) T T T T T T T T T T ™1
0 10 20 30 a0 50 60 70 80 a 100
Tomato Meter P

http://shiny.rstudio.com/gallery/movie-explorer.html
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Interaction — Connect Example  Example
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Lexical Episodes Plots

ln 52081 WeCE Nuf N ZBAEN. UM Se an M UNZed ZU ENNNEM GOS0 SNAMCNEN FaNEN SDEN SMACIVE NEN .
Ases Wedtere 15t an sch bnen (oensssen

Ganlafi | o . zunacnst mécnte ieh vorschiagen, dess wir ein prisdenticles REQISUNGESYSIEM einfiiven, aus dem einfach Grund, wir snd in der Vergangenhed i Volk gespallen gewesen und ich denke, wir brauchen eine siarke mi grofier D e des Land auch wieder zur Einhed fihren kann

W brauchen keine Zerspifiarung. wir brsuchen je1zt, gersse [, ene zenuasksene Fifvung, de such die Einned fiir uns duchsetzen kann .

Biyama | icn mécme mich gegen das pelscentesie ReQIFUNGSSVEEM sussprechen und plicwre fl ein panamenansche REQEMUNQSSYSENM, denn wWES @6 \ON NNEN aNgeSDIOCNENSn Mamen FUMUNgSpersonen alies annichten kinnen, onne ene gegenene [ cer Regerung. NEDEn wir in Gen letZen Jafven denke W Zwr Genlge ene0en mMUSSEn. Und dSSWEQEN NafE n

Bente | Aus mener Eratvung walvend mener Jugend in den USA kann ich berchien. dass en prasidentelies Reglenungssystem senr wohi der [l cuch en Padament und andere Instnzen susgesetz! sein kann, und dass en zu emer Dikistwr fihven muss, weshald ich persinkch auch fir en prasdentieles

Matihch unter den Bedingung, dass dee ([l des Prasdenien eingehalten wird, wodurch e Punki Herr Atyama, auch sczusagen beriicksichigl wiide

Daniafl | Senen Sie, icn versiene mioht warum Sie gegen en peisidentesies [l sina. denn egal weiches Wanisysiem wir haben, Iwe elnnische Gruppe it in der Mndernet, das heilt jedes Parament winde eme BatMehnedt haben, egal ob unier eimem Mefuheds - oder eimem Vesndltniowahirecht

Das medt, wenn Sie davon susgehen, dass Sk me Recne nrer Mindemedt scnimen méchten, dann solten S scn ener aafie sussrechen. dass s enen Priscenien QON, Ger seDsl a0 scn ais PEIEEA fir o Emnen SN, ger natlnch BuCh Vom Panament Konwolen wird, aber K glaube das Anden nicms
kn denke wir missen emanden an der Spize haben, der von sch aus als PEMBN Emhed reprasentert
Deshalb leuchlen mir e Argumente fiir das Verhiliniswahirechl eigentiich nichl en
Entschuldigung , fir das paramentansche [, sory

Ileto | a0 such bel enem paramentanscnen [, xonole man aber duichaus de ethmische Stustr der [N . e, der Bevdmerung und e [ Desonders reprassntieren
Sie sehen hier sind Maghchkeden gegetien, den [l snen dauerhafen Platz in der Regerung zu garantieren und such eine Quote fr die Vergabe admimistralver Posten einzufilhven.
Und ich denke, wenn wir diese beiden wikden , wire das B st de bessere Lisung, die zudem noch ene daverhalie Miwirkung der [l i der Regerung garantieren kénnie

Jda, ich machte mich den Ausfihrungen von Herm Bente anachbeden, piidere wie anfangs schon enwdhal, fir ein prisdentieles [Jll. denn wichige Entscheidungen kimnen so, enfach schneller und effekdnver getrofien werden

Damit wirden ewig lange Debstien oder auch kene Entscreicungsfncung cosr en Schetem des Paniaments enfach ausgemena werden .

Und zu hoen Frau Lebo habe ich denn auch noch emen Kienen Punki.

Sie sagen jelzt, in gewsser Wese gesonderie Rechle, baw. eme Miwiiung der [[ll » cder Regerung, ja. wirde aber bedeuten, dass cie [} m Gegenzug ebenso gesondere Rechte m den also i ihven emallen misslen, sonsl wire es wieder ungerechl.
Deswegen verstehe ich jefzt micht ganz, warum Sie das jetzt angefiinnl haben , sber vielleicht kinmten Sie das nochmal ndher erulem

@&l [[icn wome auon gem darauf noo engenen

Gesondents Rechte in Fragen, de S izt sl Gruppe Detefen, das wirde kn Beflmworen.

Allerdings nichl s wefigehend , wie Sie das sagen, denn sozusagen eine Représentaton der [l nsch Quoten in allen adminsiratven Ebenen des [ll. wirden ja esgentich de Widerspriiche eher verhirien

Mso das wirde dann mmer dazu fiven, dass ce [ weder gegen ce [l gesteMt werden.

len denke das it das, was wir egenthon vermeden wikden, desnald sagen wir okay, Dinge e ®e Gruppe seibat betreflen, da naben se natiich ein Misprachercend und ansonslen ECHIEN wir, dase e Menschen endach entscheden kbmnen und sicn niow sufig fiie oder B mitssen

Und deshalb winde so ein Quolensysiem , glaub ich, die Widerspriche eher noch verstirken und das wollen wer ja nicht
Und deshain wire eoen eine Uberyredence PBIEGN. cer Prisdent in oer Lage, i enmem priscentesen . such susgeicnena auf mese Widerspricne zu wirken

B8t8 | icn mochie an diesen Punkt nocnal zur Differenziening bedtragen, da wie S sehen, in dem Dokument, ich wirde sagen Friedensschiuss zur Verbssungsgebung vorgelegl wurde, dred gegeben sind, u
Und ich wirde Frau Lebo bilen, zu spezifzieren, weichen dieser drel Punkle, S denn beriieksichiigl haben woSe, damid wis genau wissen, lber wes wir dskulieren und nicht m Newana rumiren
Dankescnisn

1866 [ ln cacme sigenticn, icn Nie 3 sCNOn Zemich Kiar QEMACT, 0BS5S KCn AM heOSlen abe (re PunkE DerlCKSCIAQH naDen mECHE

Matirbch kann ich da such dariiber sprechen und Kompromisse eingshen, das ist ganz kar.
kch denke wir werden hier heule alle Kompromiase eingehen missen
Jedoch am wichligsen sind mir, dass de [ den Stals ais efische Mindernedt offiziell anerkannt bekommen und Minderhedenrechie Zugeaprochen bekommen

Banksfl | warum micren Se css?

Sie michien paniuse Rechie fir Itve Gruppe, um was demit 2w tun?

Un Sezessonsmus hervorzubringen. um de Einhet 2u gefhrden?

Warum bestenen Sie 8o aul iven Mindemedtentechten

Warum kinnen wir das nicht vergessen und sagen, [} und [l - wr 9nd ale eins und var lassen die Menschen entacheiden?

Und zwar nach ineen poltischen Priferenzen und niht nach iver sthnischen Zugendnighed P

Warum bringen Sie die Spaflungsine . dhe uns den Biirgerkrieg gefiiirl hal, hier wieder ein. ansiall zu sagen. wir vollen jetzt die Emhed des Landes 7

1856 [(Das wiirce ioh am bebsten tun, alledings befirchle «ch, dass dann wieder ganz kiar die [l] Mehehed i der PoMi dommeren wirde , dam e [l we schon Finer, volommen von pollschen Enfschedungen ausgeschiomen werden wirden
Ung ich firchie we missen da enfach héner durchgreden und eme Kontrole ermbghchen

Dantafl | aner oo [l 50 0 sicn gespanen .

kh war lange in der Opposiin gegen de Milirdilabs. das hedll es gt kene elhnischen Spsitungen i diesem Land . sondem nur pobtische

Dann missen e [ PoMker eben bessers PoMi machen, dann werden se such gewdht

Egal ob in einem Verniiins - oder Mehheitswahirechl

ADer nichl sagen, wir S soUechie POMKEr Und wir WoREn MNGSMSMENECiE, UNT GESNER SNG Wi VEMTElen.

Aiso dann missen sie sch eten bemihen, in einem gemensamen fespelegten [l fre Intersssen der jewedigen postischen FraMtionen Zu verreten, aber nicht fie einen Ted der BevBierng sprechen wolen
Denn e [l naven auch nicnt sine Verretung poMiSCh, SONEM Wit SNG UNMer VErSChedensn Frastionsn gespalten.

Atyama | Genau wegen dem was Sk gerade angesprochen haben, ndmbch deser Spaftung, wire (3 Paramentarsmus auch nach Irer Logk gerade das sehr wiel naher hegence [N denn dort kénnen alle Inferessen beviicksichligl werden
\Wenn wis wieder einen Prisdenten haben, bisgl das a) de Gelhr, dass dieser Prisdent uns wieder in einen Birgerkrieg tebi und aul der anderen Sefe reprisentiorl er wieder nur ene bestmmie Sede unseres Landes

Close Readin
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= portion within the word sequence of a corpus where a
certain word appears more densely than expected from
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Use Case

US Presidential Debates: Obama vs. Romney
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OBAMA

SCHIEFFER

OBAMA

OBAMA

Israel—

First of all, lsrael is a true friend

It is our greatest ally in the region.

And if [8f88l is attacked, America will stand with [Sf&8l.
I've made that clear throughout my presidency

And ..

[Scl you're -- you're saying we've already made that declaration. ]

I will stand with [Sf@8l if they are attacked

And this is the reason why, working with lsragl, we have created the strongest miltary and intelligence cooperation between our two countries in history.
In fact, this week we'll be carrying out the largest military exercise with - in history, this very week.

But to the issue of [, as long as I'm president of the United States [l will not get = [ weapon.

| made that clear when | came into office.

We then organized the strongest coaliion and the sirongest - against - in history, and it is crippling their economy .

Their currency has dropped 80 percent.

Their oil production has plunged to the lowest level since they were fighting a war with Irag 20 years ago.

So their economy is in a shambles.

And the reason we did this is because a [[HEEE BB is = threst to our national security, and it is a threat to [Sf@el8 national security

We cannot afford to have = [[MBBB arms race in the most volatie region of the world .

- is a slate sponsor of lerrorism.

And for them o be able to provide BB technology to non-stste actors, that's unacceptable .

And they have said that they want to see - wiped off the map.

So the work that we've done with respect to - now offers - a choice.

They can take the diplomatic route and end their - program or they wil have to face a united world and a2 United States president, me, who said we're not going to take any options off the table
The disagreement | have with Governor Romney is that, during the course of this campaign, he's often taked as i we should take premature military action.

| think that would be a mistake, because when [ve sent young men and women into harm's way, | always understand that that is the last resort, not the first resort.
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ROMNEY

...if -~ if you're...

(CROSSTALK )

OBAMA | .. .you've had the floor for a while.

(CROSSTALK )

ROMNEY | .. .get someone else's.

OBAMA: The -- look, | think anybody out there can check the record .

Governor Romney, you keep on trying fo, you know airbrush history here.

You were very clear that you would not provide, government assistance to the US. auto companies, even if they went through bankruptcy .
You said that they could get it in the private marketplace.

That wasn't true.

They would have gone through a...

(CROSSTALK )

ROMNEY | You're wrong. ..

(CROSSTALK )

OBAMA | .. .they would have gone through a...

(CROSSTALK )

ROMNEY | .. .you're wrong.

(CROSSTALK )

OBAMA | No, | am not wrong.

| am not wrong.

(CROSSTALK )

CROSSTALK




7 Topics

Crosstalk

Y

\ Small

Balance |
U‘/'L’All t

——/

Foreign |

Troop )~

Syria- |-

Program—}--

Industry
Company
Crosstalk

Invest—

Crosstalk

- -

-as 8 few woshs

;m.‘ X
lcrossTax

= mafs a.
1

CROSSTALK
|

| thet nacated Mat we hould st have lrooss n ¥aq

(We have 1o reman
But weh! respect, 1o, O
So iy attituce © 1

And That's the reason why | sel wp @ trade lask focoe 10

0 aher chaaters when it came 1o intemational trade.|

That's e reason why, we have brought more Cases against

China for violating ¥ade! rules than the other -- the previcus adminstration had do

ANG we've won just about | case that we've Med. that

has been deckded.




Motivation

Introduction

Data Foundations

Key Aspects of Visualization
Designing Visualizations

Interactive Information Visualization
Linguistic Information Visualization

Open Research Challenges

Resources

121



Copter SENE

I}

Vo
e

Koch et al., VarifocalReader — In-Depth Visual Analysis of Large Text Documents

Unify Close and Distant Reading
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“Prosthetic Reading” vs. “Slow Analysis”
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Alliteration Auuor | % Could thus have dared the' grave to agitate, % oip 3 st e
b 4 | And claify, among the dead, this awful crown;) boasbris,
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Is perjured, murderous; bloody, fulof blame,
LSavage, extreme, rude, cruel, not to trust; e

Enjoyed no sooner but despised straight: )| e
B Past reason hunted; and no soonernad W ¢
\Past reason hated, as a swallowed bait,,.+, /.. .7

“10n purpose laid to make the taker mag: [ v
[Mad in pursuit, and in possession so; O
\ Had, having, and in quest to have, extreme;

1A bliss in proof,@nd proved)a very woe; -~ ~—7—

fore, a joy proposed{ behind)a drean.
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On thy withered lips and dry,
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\_ [ Mouthpiece bf the dead, or of some god ot @rooding kisses | will podr -
830 Thirty years now | have labored L Shall thy'youthfu eatfﬂixor&).
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In our sex would be counted shami
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Mehta et al., MetaTation: Augmenting Free-Form Annotations to Bridge Close and Distant Reading of Poetry



Supporting Serendipitous and Guided Discovery
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Righteous propagation
by Mitcheli, Michele , 2004
Times: 1877-1964
Pages: 388
Keywords: African Americans History, Politics and
government,Race identity, Sexual behavior,Sex

1877 and 1930--years rife with overc 13
Immigration, and ‘the Negro problem'--African American activists promoted
an array of strategles for progress and power bullt around ‘racial destiny,’
the idea that black Americans formed a collective whose future existence
would be determined by the actions of its members. In Righteous
Propagation, Michele Mitchell examines the reproductive implications of

| racal destiny, demonstrating how it forcefully linked particular visions of
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Thudt et al., The Bohemian Bookshelf: Supporting Serendipitous Book Discoveries through Information Visualization




Supporting Serendipitous and Guided Discovery
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The Epiphanie of the Church.

GATPERED OVT OF THE HOLY

88 declaring and plainly showing, both

the OBUREH that cannot but 8. and also the

CHURSH that cannot 8

WITH SO EVIDENT NOTES

and manifest signs of either of them, that no

man reading it. needs be n doubt

which he should bebeve.

Wiritten by R. P. in the year of our Lord God 1550.
And now published in this year 1590. for the

benefit of all such as HEEIE the trith

concemning the ERUREA

LONDON

Printed by Roger Wafd, dweling at

the sign of the P++sse in the

Little Oid-baily.

1590.

UNTO THE REVEREND FATHER

in God and honourable Lord, Nicholas Ridley, bilshop
of London, his humble Richard Phinch the vnwor|thie
minister to the §lilll congregation of astham, wishes
grace, peace, and health, with increase of godliness in lesu
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Linking Outside Resources into the Analysis
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CHAPTER 2. | OBSERVE

Audio Narration of Chapter 2

Annotation of Resources

CHAPTER 2. I OBSERVE

The first objects that assume a distinet presence before me , as [ ook far back , into the blank of my
infancy , are my mother with her pretty hair and youthful shape , and Peggotty with no shape at all
. and eyes so dark that they seemed 1o darken their whole neighbourbood in her face , and cheeks
and arms so hard and red that | wondered the berds didn't peck her in preference to apples.

1belleve 1 can remember these two o & Tittle distance apart , dwarfed o my sight by stooping down
or kneeling on the Boar , and | going unsteadify from the one to the other. | have an impression on
my mind which | cannot from actual . of the touch of Peggorty's
forefinger as she used 10 hodd it oul to me, and of its being roughened by needlework , like a pocket
nutmeg-grater.

This may be fancy , though 1 think the IR0 of most of us can go farther back into sach tmes
than many of us suppose : just as | believe the power of ﬁ in numbers of very young
children to be quite wondertul for #ts closeness and accuracy. Indeed , | think that mest grown men
who are remarkable in this respect, may with grester propriety be sakd not 10 have lost the faculty ,
than to have acguired 1t ; the rather , as | generally observe such men to retain a certain freshness |
and gentleness , and capacity of being pleased , which are also an Inheritance they have preserved
froen their SSNGRN

1 might have a misgiving that | am ‘meandering’ in stoppéng to say this , but that it brings me to
remark that [ bulld these conclusions , In part upon my own experience of mysell ; and if it should
appear from anything [ may set down in this narrative that | was a child of dose observation , or
that as a man [ have a strong memary of my chiidhood | 1 undoubtedly lay claim to both of these
characteristics.

Looking back , as t was saying , into the blank of my infancy , the first abjects 1 can [FERGENRE 25
Standing cut by themsalves from a confuston of things , are my mother and Peggorry. What else do [

David seems to remember alot
from his childhood stay ar

Various Hlam .

Seems to be thinking about a
fantasy from past. May be has
fear from animals (dogs, crow
etcy??

Pow ot church - from book

7 Let me see.

There comes out of the clond , our house - not new to me , but quite familiar , in jts earliest
remembrance. On the ground-flooe 5 Peggotty's Kitchen , opening into » back yard ; with & pigeon-
house on a pole , in the centre , without any pigeons in it ; a great dogkennel in a corner , without
any dog ; and & quantity of fowls tat look tervibly fall to me , walking about , I o menacing and
ferocious manner. There is one cock who gets upon a post to crow , and seems to take

0000
Are memory, observe and

remember used in same
context by the author? Let's
analyze with TagPles!

i
orobserve
memory 11

Zands = have

remember

Chapter 2 P

abserve bty
o "

st
remember ren\ember
David chidheod (Chageer 1-10) 4 Whaole book

notice of me as 1 look at him throagh the kitchen window , who makes me shiver , be & so fOerce, Of
the geese outside he side-gate who come waddiing after mve with thelr Jong necks stretched out
when | go that way , ! dream at night : as 3 man environed by wild beasts might dream of lions.

Here & a long passage — what an enormoas perspective T make of it | - Jeading from Peggotty's
kitchen to the front door. A dark store-room vpers ouf of it , and that is a place to be run past at
night ; for 1 don't know what may be among those tubs and jars and old tea<hests | when there Is
nobody [n there with a dimly-burning light , lerting o mowddy air come out of the door , in which
there is the smell of soap , pickles . pepper , candles, and coffee , all at one whiff. Then there are the
two parfours - the parfour in which we sit of an evening , my mother and [ and Peggoty -
Peggotty is quite our companion , when her work s done and we are alone — and the best parlour
where we sit on a Sunday ; grandly , but not so comfortably. There is something of a doleful air
about that room 1o me , for Peggotty has 1old me — 1 don't know when , bul apparently ages ago -
about my father’s funeral , and the company having their back doaks put on. One Sunday night my
mother reads 10 Peggotty and me in there , how Lazarus was ralsed up from the dead. And | am so
frightened that they are afterwards obliged t0 take me out of bed , and show me the quiet
charchyard out of the bedroom window , with the dead all lying in their graves at rest , below the
salemn moo.

There is nothing half wo green that | know amywhere , & the grass of that churchyard : nothing half
50 shady as ks trees ; nothing half so gulet as lts tombs ones. The sheep are feeding there , when |
kneel up, early in the moening , in my Litthe bed in a clocet within my mother's room , to look out at
it ; and [ see the red light shining on the san-dial , and think within myself , ‘Is the sun-dial ghad ,
wonder , that It can tell the time &gain?

Here Is our pew in the church. What a high-backed pew ! With o window near it , out of which vur
house can be seen , and 1S seen many times during the morning's service , by PRgRoHy . who likes to
make hersell as sure &3 she can that it's not being robibed , or is not in Names. But though Peggotty’s
eye wanders , she is much offended if mine does , and frowns to me, as | stand upen the seat, that [
am to look at the clergyman. But 7 cant always kook at him ~ 1 know him without that white thing
on , and | am afraid of his wondering why 1 stare o, and perhaps stopping the service 1o inguire ~
and what am 1to do? It's a dreadful thing to gape , but I must do samething, 1 look at my mother ,
but she peetends not 10 see me. 1 koo at & boy in the aiske . and he makes faces st me. [ Jook at the
sunlight coming in at the open door through the porch, and there | see a stray sheep ~ 1 don't mean
a sinmer , but mutton - half making up his mind o come Into the church. 1 feel thar If 1 Jooked at
him any Jonger , 1 might be tempted to say sumething out loud ; and what would becotme of me then
1 1look up at the monumental tablets on the wall, and try to think of Mr. Bodgers late of this parish
o and what the feelings of Mrs, Bodgers must bave been , when affliciion sore , long time Mr,
Hodgers bore , and physicians were in vain. | wonder whether they called in Mr. Chillip , and he
was in valn ; and 150 , how he Hkes to be reminded of it once a week. [ look from Mr. Chillip, In his
Sunday neckcloth |, to the pulpit ; and think what a good place it would be 1o play in , and what &
castle it would make , with another boy coming up the stalrs to attack It ., and having the velvet
cushion with the tassels thrown down on his head. [n time my eyes gradually shut up ; and , from
seeming to hear the clergyman singing a drowsy song in the heat , 1 hear nothing , until [ fall off the
seat with a crash , and am taken out , more dead than alive, by Peggocty.

E! Peggotty seems to be gentle and
© caring, opening hersell and her
B
k]

¢ family to David whenever be is
L In need

oo

n the second century of the Chirlstlan AEra . the emplre of
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Faisal Cheema et al., AnnotateVis: Combining
Traditional Close Reading with Visual Text Analysis
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Visual Analytics in the Linguistics
is central to allow humans and
computers to cooperate effectively!

Computers allow efficient automated processing of large data.

Humans interact and understand the data to generate knowledge.



Visual Data Exploration

()
ﬁ @

Automated Data Analy5|s

However, ...

Feedback loop

* If automated analysis solves the problem:
- DO Automated Analysis!

* If information visualization solves the problem:
- DO Information Visualization!

* If combining both is the solution:
- DO Visual Analytics!




Motivation

Introduction

Data Foundations

Key Aspects of Visualization
Designing Visualizations

Interactive Information Visualization
Linguistic Information Visualization
Open Research Challenges

Resources
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For More Detailed Information

* IDV book

» Covers all important InfoVis aspects
» Good starting point

* Also used in our InfoVis lectures

FOUNDATIONS, TECHNIQUES, AND APPLICATIONS

MATTHEW WARD | GEORGES GRINSTEIN | DANIEL KEIM
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Many Design Alternatives! — Checkout Existing Visualizations

 http://textvis.Inu.se/

o000 / Text Visualization Browser % \+

* https://qgithub.com/mbostock/d

3/wiki/Gallery

€ @ textvisInu.se

Text Visualization Browser
A Visual Survey of Text Visualization Techniques
Provided by ISOVIS group

NIX A‘f.,,'r B

Techniques displayed: o) o) ==
N >

265

il

Time filter:
1976 2016

Analytic Tasks

RN
o @ &
[¢]

Data

Source

¥ AKXRBO 48 =2-0 S 20 =
[X Tippibersicht ¢ A Visualization To... () ESSLLI 2014 Visua.. [ CL Tutorium |Pro.. [ DGfS 2016 | Unive.. () ESANN2016-Re.. ') Draggable |jQuer.. ( gwt-dnd demo- A..

Visual Index

Box Plots Bubble Chart

Non-contiguous

Chord Diagram

Population
Pyramid

2000 Ill
_,!ullllll
Sunburst Node-Link Tree

X RN L AT

Bullet Charts Calendar View
“'""—' e i g
Dendrogram Force-Directed Graph
- :W oo
= .
Stacked Bars Streamgraph

Voronoi Diagram
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Many Design Alternatives! — Checkout Existing Visualizations

* http://shiny.rstudio.com/qgallery/

OVERVIEW
TUTORIAL
ARTICLES
REFERENCE
DEPLOY

HELP

Gallery

This gallery contains useful examples to learn from. Visit the Shiny User Showcase to see an inspiring set of sophisticated apps.

Interactive visualizations

Shiny is designed for fully interactive visualization, using JavaScript libraries like d3, Leaflet, and Google Charts.

_I _ .,,,,,.,.M:

SuperZip example Bus dashboard Movie explorer Google Charts

Start simple

If you're new to Shiny, these simple but complete applications are designed for you to study.

Iris kemeans clustering Teephones by region

demetrius
love

Kmeans example Telephones by region Faithful Word cloud

 http://http://www.tableau.com/

stories/gallery/

Tale of 100 Entrepreneurs

Plot home-price data to find the most
expensive US cities

Tableau Viz Gallery

Track the effects of teacher-retention Quantify the impact of microlending
programs in Austin's schools around the world

Track natural storms by power and path Map a city's crimes by type
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http://shiny.rstudio.com/gallery/
http://shiny.rstudio.com/gallery/

Available Datasets

* VisArgue data (available from instructors)

* Project Gutenberg Top 100 Books (available from instructors or from https://www.gutenberg.org/)
 Bulk Datasets from the British Library: https://data.bl.uk/

 Datasets from NLTK (see http://www.nltk.org/book/ch02.html)

 Film Dialogue Data https://github.com/matthewfdaniels/scripts/

« NRC Emotion Lexicon http://saifmohammad.com/WebPages/NRC-Emotion-Lexicon.htm

 Public data extracted from the Hathi Trust (see https://goo.gl/ANQOYuz)
« WikiLeaks data

* Enron Emails dataset

 VisPubData http://www.vispubdata.org/site/vispubdata/

* Shakespeare Corpus http://lexically.net/wordsmith/support/shakespeare.html

* Westbury Lab Wikipedia Collection
http://www.psych.ualberta.ca/~westburylab/downloads/westburylab.wikicorp.download.html



https://www.gutenberg.org/
https://data.bl.uk/
http://www.nltk.org/book/ch02.html
https://github.com/matthewfdaniels/scripts/
http://saifmohammad.com/WebPages/NRC-Emotion-Lexicon.htm
https://goo.gl/ANOYuz
http://www.vispubdata.org/site/vispubdata/
http://lexically.net/wordsmith/support/shakespeare.html
http://www.psych.ualberta.ca/~westburylab/downloads/westburylab.wikicorp.download.html

Questions, Comments, Feedback?
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