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Most Common Text Visualization

Tag cloud via wordle.com. Note color is random, location is random and size is ambiguous – does Alice occur 10x or 100x more than Queen?
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1. THE 500 YEAR CONSPIRACY 
against text visualization
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Medieval text 

and 

visualization 

Genealogical tree from late 1400’s. Note graph nodes use of 

image (people, shield) or text, where text may be black, red or 

start with a red initial. The nodes can vary in size, color, or 

shape (circle, crescent, shield). Textual commentary is 

intertwined throughout. 
via Bodleian Library, University of Oxford., Genealogy of the kings of England to 

Richard III. Chronicle of the Percy family to 1485. MS. Bodl. Rolls 5. view 35.

http://bodley30.bodley.ox.ac.uk:8180/luna/servlet/s/j0ax9m
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1439

Johannes 

Gutenberg 

changes 

everything

1573: Image separates from text. 

from William Bullein’s A Dialogue… Against the 

Fever Pestilence. Author photo from Bodleian exhibition 

“Shakespeare’s Dead“.

http://www.bodleian.ox.ac.uk/whatson/whats-on/upcoming-events/2016/dec/shakespeares-dead
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1751
Enlightenment

complete 

separation

Diderot’s Encyclopedia has great illustrations of various 

occupations – all neatly labeled, but the viewer has to 

cross-reference the text to understand.
The Encyclopédie ou Dictionnaire raisonné des sciences, des arts et des 

métiers, par une Société de Gens de lettres was published under the 

direction of Diderot and d'Alembert, with 17 volumes of text and 11 

volumes of plates between 1751 and 1772. Containing 74,000 articles 

written by more than 130 contributors, the Encyclopédie was a massive 

reference work for the arts and sciences, as well as a machine de 

guerre which served to propagate the ideas of the French Enlightenment. 

The impact of the Encyclopédie was enormous. Through its attempt to 

classify learning and to open all domains of human activity to its readers, 

the Encyclopédie gave expression to many of the most important 

intellectual and social developments of its time.

Encyclopédie, ou dictionnaire raisonné des sciences, des arts et des métiers, 

etc., eds. Denis Diderot and Jean le Rond d'Alembert. University of 

Chicago: ARTFL Encyclopédie Project (Spring 2016 Edition), Robert 

Morrissey and Glenn Roe (eds), http://encyclopedie.uchicago.edu/.
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1920

Same 

for charts

1919 book explaining charts. Labels and 

notes are pushed to the periphery of the 

chart. (Willard C. Brinton, Graphic 

Methods for Presenting Facts, 1919)
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Modern visualizations in news. Note how there is a lot of text – but moved out and round the charts. 

2015. --, Canada Votes: Justin Trudeau’s Liberals to form majority government. CBC.ca. Oct. 15, 2015. Accessed 2017/09/25

2012. Jeremy Ashkenas, Matthew Ericson, Alicia Parlapiano and Derek Willis. The 2012 Money Race: Compare the Candidates. The New York Times. Accessed 2016/07/24

2017.  --. German Election. Merkel vows to win back right-wing voters. BBC.com. Sep. 25, 2017. Accessed 2017/09/25. 
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Text and Imagery working 
together. Digital Comic 
Museum. Pyroman, from 
America’s Best Comics; 
volume 13, 1945. Public 
Domain. 
https://digitalcomicmuseum.com/pre
view/index.php?did=13773&page=2
7
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Bringing TEXT

back into

VISUALIZATION

2. 
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Plain Dots

o Simple 

scatterplot

o Macro pattern 

e.g. crescent 

shape

o Also color and 

size set to 

population

Birth Rate vs. 
Death Rate by
Country

Image: Birth rate vs. Death rate per country, with size and 

color indicating population; and diagonal lines indicating 

birth to death ratio. Note visible crescent shape. Image by 

author. 
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Alphanumeric 

Points

o Same

scatterplot

o 2-letter ISO codes 

added

o More information, 

more insight

Birth Rate vs. 
Death Rate by
Country

Image: 2 letter country ISO codes act as mnemonics. 

Note codes upper left: LV, UA, RU, EE – Latvia, 

Ukraine, Russia, Estonia, etc., all below population 

replacement rate. Image by author. 
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Bar 

Chart 

of Text
Better than 

label and 

bar: See 

artist, title 

and first line. 

Data source: https://en.wikipedia.org/wiki/List_of_best-selling_singles
0 10 20 30 40 50m

Best-Selling Singles more than 10 million copies, sorted by release date 

Simple label has problems: 

Artist as label doesn’t show 

the song. Song as label is 

ambiguous (e.g. who’s version 

of Silent Night?). Label using 

artist + song is very long and 

leaves little space for bar (e.g. 

see entry for Elton John). 

First line provides rich 

context: maybe you don’t know 

the Wabash Cannonball, but 

with the first line you know 

what it’s about. Images by 

author.
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Bar 

Chart 

of Text

Plus 

content 

analysis:

Is “love”

the top 

word in the 

top 40?

Data source: https://en.wikipedia.org/wiki/List_of_best-selling_singles
0 10 20 30 40 50m

Best-Selling Singles more than 10 million copies, sorted by release date 
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Bar 

Chart 

of Text

No: 

“Christmas” 
beats love
(but occurs in 

only 2 songs)

Data source: https://en.wikipedia.org/wiki/List_of_best-selling_singles
0 10 20 30 40 50m

Best-Selling Singles more than 10 million copies, sorted by release date 
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Bar 

Chart 

of Text

And “baby” 

beats both 

in counts 

and songs

Data source: https://en.wikipedia.org/wiki/List_of_best-selling_singles
0 10 20 30 40 50m

Best-Selling Singles more than 10 million copies, sorted by release date 
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BIG DATA TEXT ANALYTICS?
3. But what about
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Text Analytics 101

Typical “Natural Language Processing” Pipeline

Raw

Text

Numerical

Representation

Preprocessing Analysis

Brath and Jonker. Graph Analysis and 

Visualization. 2015. Wiley.  
http://ca.wiley.com/WileyCDA/WileyTitle/productCd-

1118845846.html

https://en.wikipedia.org/wiki/Parse_tree http://brandonrose.org/clustering
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Preprocesing Raw Text

“Hello, I’m Dr. Jones.”

['Hello',  'I', 'm' 'Dr' 'Jones’]

ponies poni

ponies pony

John’s car is red, right?

John’s car is red, right?

lowercase

Tokenize
words

sentences

lemmatize

stem

Normalize

Remove

Noise

stop words

punctuation

Ponies ponies
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Document Representation

Counting
word count

sentence count

syllable count

TFIDF Word Embedding
Text Vectors# times 

term t is 

in doc d
# docs term t 

appears in

1

x

king queen man woman

count 32 147 14 83

TFIDF 0.001 0.097 0.051 0.147

Mikolov et al., NAACL HLT, 2013. https://www.aclweb.org/anthology/N13-1090
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Document Representation
Part-of-Speech tagging

['And, 'now', 'for', 'something', 'completely', 'different']

'CC'  'RB'  'IN’ 'NN'  'RB'  ‘JJ'

Dependency parse tree

Chunking / Phrase extraction

Bird, Steven, Edward Loper and Ewan Klein (2009). Natural Language Processing with Python. O'Reilly http://www.nltk.org/book/ch07.html

https://en.wikibooks.org/wiki/LaTeX/Linguistics#/media/File:Latex-dependency-parse-example-with-tikz-dependency.png
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Text Analysis
Topic Modeling

Using statistical features to discover abstract ‘topics’ that occur in a collection of 
documents

‘topic’ is a probability distribution of words
Topic 1: algorithm, computer, data, ...

Topic 2: gene, data, bio, ...
Topic 3: math, equation, matrix, ...
Topic 4: chemical, carbon, water, ...

Blei, D. M. (2012). Probabilistic topic models. Communications of the ACM, 55(4), 77-84. 

http://www.cs.columbia.edu/~blei/papers/Blei2012.pdf  or 

https://lists.cs.princeton.edu/pipermail/topic-models/2011-August/001535.html

Topic graph, showing topic nodes and edge connections removed. 

Brath and Jonker. Graph Analysis and Visualization. 2015. Wiley.  
http://ca.wiley.com/WileyCDA/WileyTitle/productCd-1118845846.html
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Other NLP Tasks

Coreference resolution "Scott took a flight. He said it was very crowded"

Text Classification Spam / Not Spam

Text Similarity (definitely, definately) = 1

Sentiment Analysis Strata was great this year! :) = POSITIVE

Entity extraction New York is a metropolis ➔ (‘New York’, ‘city’)

Text Summarization Mostly harmless

Machine Translation Mostly harmless -> ほとんど無害

Natural Language Generation "Sounds good, talk to you then"
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4. TEXT ANALYTICS & VIZ
together!
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Character

Traits 
Who are the 

characters?

What are their 

traits?

Tag cloud showing frequency 

of words in Grimms’ Fairy 

Tales, a collection of 50+ 

short stories. Tag clouds 

reveals some characters, e.g. 

king, princess, fox; but 

doesn’t provide any insight 

into those characters. 

(via wordle.net)
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NLP to find Traits

1. Extract the 

characters

2. Extract the 

adjectives near 

the characters

3. Visualize

e.g. This example, 

one sentence from 

Grimms’ Fairy Tales. 

When you come to the old king, and he asks for 

the beautiful princess, you must say, “Here she is!”

When you come to the old king, and he asks for 

the beautiful princess, you must say, “Here she is!”

When you come to the old king, and he asks for 

the beautiful princess, you must say, “Here she is!”
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Traits

Apply to 

whole text

Unexpected

character 

traits?

Are witches really 

wicked, or maybe 

just old? 
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Apply to CEO 

quarterly 

earnings calls

CEO’s Use of Emotion Words During Earnings Calls, weighted by frequency

Most CEO’s tend to use the same words – not much insight. 
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CEO’s Use of Emotion Words During Earnings Calls, weighted by frequency

Electronic Arts

Alexion 
Pharmaceuticals

Estée Lauder

Loews

Focusing on unique terms (TFIDF) characterizes the companies. 
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5. STICKY social media
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Plot a billion tweets

Uncharted Salt visualization of tweets. E.g. https://unchartedsoftware.github.io/salt-core/ 
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Superbowl 50 Retweets

7:00 9:007:30 8:00 8:30
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Uncharted Flare Chart. Vertical axis is number of retweets. Lines are individual tweets. Some tweets flare up quickly then flatten, some go up, stutter, then go up more, etc.. 
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Superbowl 50 Retweets

7:00 9:007:30 8:00 8:30

50,000

10,000

40,000

30,000

20,000

0

70,000

60,000

Uncharted Flare Chart. Betty White goes up flattens a bit, then up more, repeats. Live version: http://unchartedsoftware.github.io/salt-core/demos/superbowl-retweets/

http://unchartedsoftware.github.io/salt-core/demos/superbowl-retweets/


© 2017 Uncharted Software Inc.

Superbowl 50 Retweets
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Uncharted Flare Chart. Coldplay has a popular tweet at 8:45 pm which then flattens out. 
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Superbowl 50 Retweets
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Uncharted Flare Chart. Esurance has a retweet campaign which pops up quickly but starts to flatten after 20 minutes. 
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Superbowl 50 Retweets
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Uncharted Flare Chart. This tweet from the International Space Station doesn’t flare up, but keeps getting more and more retweets. Note how only one tweet can be examined at a time. 
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Source: OECD (stats.oecd.org, retrieved Oct 24, 2015). Author: Richard Brath/ London South Bank University 2015 (richardbrath.wordpress.com)

Unemployment Rate as Percent Civilian Labour Force
2000-2014 by Country.

Line 

Chart

•

Similar problem: 

many lines on a line 

chart are difficult to 

disambiguate. Only 

way to disambiguate 

is to interact with each 

line individually. 

Slow! 
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Line 

Chart

Source: OECD (stats.oecd.org, retrieved Oct 24, 2015). Author: Richard Brath/ London South Bank University 2015 (richardbrath.wordpress.com)

Unemployment Rate as Percent Civilian Labour Force
2000-2014 by Country. Each line is labeled with microtext in multiple languages.

Poland

Greece

Spain

Iceland Norway Korea
When lines are text, 

identity can be 

directly read. 

Callouts for audience 

at back of room. 
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Top Hashtags 
Sept 2017

3130 1098765432Sep.1 20191817161514131211
25
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Flare Chart of Hashtags
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Top Hashtags 
Sept 2017

3130 1098765432Sep.1 20191817161514131211
25
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#iPhoneX
#FaceID

Apple event 

generates flares.



© 2017 Uncharted Software Inc.

Top Hashtags 
Sept 2017

3130 1098765432Sep.1 20191817161514131211
25
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#Irma

#HurricaneIrma #HurrcaneIrma

Hurricanes are popular 

hashtags, even misspellings.
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1000

400

600

800

Top Hurricane Retweets
Sep. 6-14,2017

1110987Sep.6 141312
250

Detailed hurricane tweet 

content on flare chart.



© 2017 Uncharted Software Inc.
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Top Hurricane Retweets
Sep. 6-14,2017

1110987Sep.6 141312
250

@PopeQuanPaul – Oh we good. 

Trump wont let Jose in the US.

Comedic flare…
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1000
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Top Hurricane Retweets
Sep. 6-14,2017

1110987Sep.6 141312
250

@jdrudd - Hurricane #Irma now 

a category 5 and it's a beast. It's 

larger than the state of Ohio, if 

that helps put it in perspective.

Important news…
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Top Hurricane Retweets
Sep. 6-14,2017

1110987Sep.6 141312
250

@PascoSheriff_ To clarify, DO 

NOT shoot weapons @ #Irma. You 

won't make it turn around; it will 

have very dangerous side effects

Public safety…
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So What

Sticky is about a lot of things

• number retweets

• longevity

• reach across communities 

• who’s saying it

• what they’re saying

And…

• geographic reach

• topics

• demographic segmentation

• message impact 

• drift over time
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Salt

TILE-BASED VISUAL ANALYTICS

• Hierarchical data tiling using cluster computing.

• Interactive on-demand image tile generation.

• Layers of raw data and derivative analytics.

OPEN SOURCE

• Saltlib.com

• Built on Apache Spark, Hadoop and ElasticSearch.

o Cross Plots, Geospatial, Time-series, Graph analysis
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Geo-temporal Movement and Events View
People Trails

• By connecting users geo-coded social media posts 
ordered temporally aggregate “people trails” can be 
extracted and aggregated to see movement patterns

• User provides selection criteria to specify population 
segment to generate trails

• Based upon topic or keywords, time and 
location or start with seed social media 
accounts and generate trails for community

• E.g. generate trails for all people going through 
Kennedy Airport June 1 – June 20
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Geo-temporal Movement and Events View
Delta-plots and heatmaps

• Use heatmaps of activity in NYC taxi or social media to 
summarize overall activity and hot spots

• Delta plots show differences from average behavior or 
previous time periods

• See increases or decreases in typical behavior for 
selected time period

• Supports identifying abnormal patterns and spatial 
extents

• Filtering by frequency allows focusing in on areas of 
largest activity or change, e.g. traffic problems during 
construction at the airport or change in usage during a 
street festival

Polar color ramps show positive / negative 
difference from “normal” or pervious time 
periods 

Heatmaps with a perceptually 
correct color ramp summarize 
overall activity
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The delta plot data is 
noisy, but still a red 
stripe is clearly visible 
in this plot indicating a 
big change such as an 
event occurring.  
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The most 
frequent 
hashtags 
(TFIDF) can be 
used to quickly 
characterize the 
event – in this 
case a street 
festival. 
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6. LITIGIOUS TOPICS
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Intellectual Property

o Where are the hot spots?

 What skills and expertise do we need?

o Where are the problem spots?

 More diligent in crafting patent 

(more time, more resources)
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Plot showing every 
patent since 1982, 
grouped into 
communities based on 
each patent’s citation 
of earlier relevant 
patents. 
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efficient wrro redundancy

heave floating rig

configure wireless sensor

transmitter signal shaping

disambiguation keypad

grouping storage

coated endovascular

bedside apparatus

vehicle body exterior

shoe portion

© 2017 Uncharted Software

Labels, extracted using 
TFIDF, show the most 
unique terms on the 
most heavily cited 
patent in each 
community. There 
terms give an 
indication of the topics 
in each community. 
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Zoom in…
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Keep zooming…
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Keep zooming…
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displaying advertisements

interactive telephone assistant

tactile overlay
disambiguation keypad

illicit telephony platform

minimum recommendations

optically inferring jotting

object derived object

caller hold queue

object magnification

input arragnement

procurement management

synchronization application

neuro-response data

communicating media signals

secure transmission

telephony computer user

recent interest

portable reconfiguration

Information retrieving

© 2017 Uncharted Software

And focus on this 
community and sub-
communicates. Labels 
indicate topics related 
to telephones. 
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displaying advertisements

interactive telephone assistant

tactile overlay
disambiguation keypad

illicit telephony platform

minimum recommendations

optically inferring jotting

object derived object

caller hold queue

object magnification

input arragnement

procurement management

synchronization application

neuro-response data

communicating media signals

secure transmission

telephony computer user

recent interest

portable reconfiguration

Information retrieving
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Purple dots indicate 
patents with litigation.
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optically inferring jotting

© 2017 Uncharted Software

Italic angle indicates 
litigation ratio in that 
community.  Steep 
italic indicates high 
litigation, reverse italic 
indicates low litigation. 
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optically inferring jotting

© 2017 Uncharted Software

Drill-down to 
communities 
and litigation 
trends. 
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See citations 
to other 
communities. 
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Drill to patent publication. 
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6. SO WHAT?
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So What?

1. Visualization isn’t just about numbers. 

Text repositories may be 4x or more > numeric data. 

2. The next big leap in analytics and visualization will 
be much deeper integration of content throughout 

the full analytics + visualization analysis cycle.

3. Real-world applications
• Tone analysis of your (external) communications

• Ongoing stickiness of (marketing) messages

• Local topics and event detection

• Litigious communities
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Style 

Analysis

Scope Literal Categorical Ordered Quantitative

Letters

Words

Phrases

Paragraphs

Sentences

Documents

Text Analytics and Visualization is Much Broader

Classifiers 

& Sets Sentence 

Analysis

Semantics/

Summarization Opinion 

Analysis

Entity 

Recognition & 

Tagging

Sentiment

& Emotion

Proximity 

Analysis

Prosody

Display

Social 

Stickiness

Topics

Tone 

characterization

Categories

Graph

Analysis
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What can you do?

o Understand what text data you have

o Define what business insights you want to extract

o Use open source tools for analytics and visualization
e.g. Saltlib, D3js, NLTK, Stanford Core NLP

o Incrementally experiment towards a solution

o Productionize the parts that are successful
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THANK YOU

Richard Brath    rbrath@unchartedsoftware.com

@rkbrath

richardbrath.wordpress.com

Scott Langevin slangevin@unchartedsoftware.com

@slangevi

blog.uncharted.software
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SEE EVERYTHING UNRAVEL CRIME REVEAL STRATEGY REVOLUTIONIZE

About Uncharted: Profoundly visual software for improved awareness, analysis and decision-making, 
used by hundreds of thousands in government, law enforcement, finance, and more.

Since 2001


