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Example: Macbeth
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Shakespeare's 
Macbeth

Texts are abstract datasets  



Example: tag cloud
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Shakespeare's 
Macbeth

Viégas, F. B., Wattenberg, M., and Feinberg, J. (2009). Participatory visualization with 
wordle. IEEE Transactions on Visualization and Computer Graphics, 15(6):1137–1144.

Texts are abstract datasets, but contain interesting patterns 



Example: phrase net
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Shakespeare's 
Macbeth

van Ham, F., Wattenberg, M., and Viégas, F. B. (2009). Mapping text with phrase nets. 
IEEE Transactions on Visualization and Computer Graphics, 15(6):1169–1176.

Texts are abstract datasets, but contain interesting patterns and relationships 



Example: emosaic
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Shakespeare's 
Macbeth

Texts are abstract datasets, but contain interesting patterns and relationships 
that can be uncovered through highlights

emosaic.de

http://emosaic.de
http://www-958.ibm.com


Example: word tree
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Texts are abstract datasets, but contain interesting patterns and relationships 
that can be uncovered through highlights and interaction

Shakespeare's 
Macbeth

Wattenberg, M. and Viégas, F. B. (2008). The word tree, an interactive visual concordance. 
IEEE Transactions on Visualization and Computer Graphics, 14(6):1221–1228.



Text

Written and spoken language is uniquely human 
Since Gutenberg the amount of published text exploded 
Remains dominant modality of information and communication
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… text visualization, too 
– Data mining 
– Digital humanities 
– Corpus linguistics 
– Computational linguistics 
– Language learning

Text is everywhere 
– Literature: poetry, dramas, novels 
– News and social media 
– Communication 
– Legal records: laws, patents 
– Scientific articles



Challenges

High-dimensional aspects of language; many entities, facets, relations 

Variation in spelling and style across different epochs and places 

Diversity of languages and alphabets across cultures 

Uncertainty: Linguistic methods may introduce errors 

Ambiguity 
– Different words for same meaning (synonyms) 
– Different meanings for same word (homonyms)
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Text processing at different granularities
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Words Corpora

Entity extraction

Sentiment analysis

Events analysis

Topic modeling

Stylometry

Relationships

Discourse analysis

Translation

Parts-of-speech 
tagging

Stemming

Tokenization

Stop-word 
removal



Turning a document into a bag of words
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Sentences contain words and words are made of letters.

{ 
 "contain": 1, 
 "letters": 1, 
 "sentences": 1, 
 "words": 2 
}

3. Bag of words: Simplistic model of a document based on word counts

1. Tokenization: Split string into linguistic tokens such as words and sentences

Sentences contain words and words are made of letters .

2. Stop words: Common words (e.g. and, the, are, of) are removed for analysis

Sentences contain words and words are made of letters .



Stemming

A stemmer is an algorithm that reduces an inflected word to its stem, 
i.e., root form
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saying 
said 
says

wording 
worded 
words

word sai

Porter Stemmer: standard for English, with many adaptions to other languages 
http://tartarus.org/~martin/PorterStemmer/

http://tartarus.org/~martin/PorterStemmer/


Parts-of-speech tagging

Parts of speech (POS): Syntactic function of a word in a sentence, 
e.g., noun, adjective, verb, adverb, etc 

POS Taggers typically return a tokenized list of words in the order of the document 
with a tag for each part of speech and the uninflected version of the word:
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Tagging a text to visualize it.



Parts-of-speech tagging
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VBG tag 

DT a 

NN text 

TO to 

VB visualize 

PP it 

SENT .

Tagging

a

text

to

visualize

it

.

Parts of speech (POS): Syntactic function of a word in a sentence, 
e.g., noun, adjective, verb, adverb, etc 

POS Taggers typically return a tokenized list of words in the order of the document 
with a tag for each part of speech and the uninflected version of the word:



Actions

Qualities

Entities

CC	 Coordinating conjunction 
CD	 Cardinal number 
DT	 Determiner 
EX	 Existential there 
FW	 Foreign word 
IN	 Preposition or subordinating conjunction 
JJ	 Adjective 
JJR	 Adjective, comparative 
JJS	 Adjective, superlative 
LS	 List item marker 
MD	 Modal 
NN	 Noun, singular or mass 
NNS	 Noun, plural 
NP	 Proper noun, singular 
NPS	 Proper noun, plural 
PDT	 Predeterminer 
POS	 Possessive ending 
PP	 Personal pronoun 

PP$	 Possessive pronoun 
RB	 Adverb 
RBR	 Adverb, comparative 
RBS	 Adverb, superlative 
RP	 Particle 
SYM	 Symbol 
TO	 to 
UH	 Interjection 
VB	 Verb, base form 
VBD	 Verb, past tense 
VBG	 Verb, gerund or present participle 
VBN	 Verb, past participle 
VBP	 Verb, non-3rd person singular present 
VBZ	 Verb, 3rd person singular present 
WDT	 Wh-determiner 
WP	 Wh-pronoun 
WP$	 Possessive wh-pronoun 
WRB	 Wh-adverb

POS Tags
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Text visualization techniques



TileBars

Visualize relationship 
between the words in 
the query and the 
documents retrieved

16Hearst, M. A. (1995). TileBars: Visualization of term distribution information in full text information access. CHI ’95.

The goal is to simultaneously and compactly show: 
– the relative length of each retrieved document, 
– the frequency of the words in the document, and 
– the distribution of words with respect to documents



TextArc

17Source: Paley 2002, http://www.textarc.org/  Images from: http://www.textarc.org/TextArcOverview.pdf

http://www.textarc.org/
http://www.textarc.org/TextArcOverview.pdf


TextArc

18Source: Paley 2002, http://www.textarc.org/  Images from: http://www.textarc.org/TextArcOverview.pdf

http://www.textarc.org/
http://www.textarc.org/TextArcOverview.pdf


History flow
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Viégas, F. B., Wattenberg, M., and Dave, K. (2004). Studying cooperation and conflict 
between authors with history flow visualizations. In CHI ’04:, pages 575–582. ACM.



KWIC: Keyword in context
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Luhn, H. P. (1960). Key word-in-context index for technical literature (KWIC index). 
Journal of the Association for Information Science and Technology, 11(4):288–295.



Word tree

21

“A word tree places a tree structure onto the words that follow a particular search term”

Wattenberg, M. and Viégas, F. B. (2008). The word tree, an interactive visual concordance. IEEE TVCG, 14(6):1221–1228.

Word tree of the King James Bible showing all occurrences of “love the.” 



Docuburst
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Sunburst visualization of 
WordNet hyponymies with 
color highlights for word 
frequencies in a document 
 
E.g., plan is a hyponym of idea.

Collins, C., Carpendale, S., and Penn, G. (2009). Docuburst: Visualizing document content using language structure. 
In Computer Graphics Forum (EuroVis 2009), volume 28, pages 1039–1046.

– Size (angular width) of segments corresponds to number of words in doc 
– Color indicate word occurrences and interactive highlights



Phrase nets

23van Ham, F., Wattenberg, M., and Viégas, F. B. (2009). Mapping text with phrase nets. IEEE TVCG, 15(6):1169–1176.



Tag clouds

24Viégas, F. B. and Wattenberg, M. (2008). Tag clouds and the case for vernacular visualization. interactions, 15(4):49–52.

“A tag cloud is truly a 
‘vernacular’ technique—
one that does not come 
from the visualization 
community, and that 
violates some of the 
golden rules of traditional 
visualization design.”



Wordle
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http://www.wordle.net/ 

https://www.jasondavies.com/wordcloud/ 

http://www.wordle.net/
https://www.jasondavies.com/wordcloud/


Considerations

Granularity: Words, sentences, paragraphs…  

Unit of analysis: Document, corpus, text streams 

Aspects: Topics, sentiment, discourse, event, narrative… 

Disciplines: Communication, patents, humanities, science…
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27
Kucher, K. and Kerren, A. (2014). Text visualization browser: A visual 
survey of text visualization techniques. IEEE VIS, 2014. http://textvis.lnu.se/

http://textvis.lnu.se/
http://textvis.lnu.se/

