Text and Document
Visualization 1

—

CS 4460 — Intro. to Information Visualization
November 13, 2017
John Stasko

Learning Objectives n
e},ﬁ—

Explain key challenges in visualizing a large document or body of

text

Identify and explain different techniques for representing words
and concepts in a document

Word cloud, Wordle, Parallel tag cloud, SeeSoft, PhraseNet
Understand the positives and limitations of word clouds and
Wordles

Describe SeeSoft-style miniature visual representations
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Text is Everywhere .
We use documents as primary information
artifact in our lives

Our access to documents has grown
tremendously in recent years due to
networking infrastructure

WWW

Digital libraries
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Big Question

— A
What can information visualization provide
to help users in understanding and
gathering information from text and
document collections?
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Challenge

—— )
What's the big challenge here?

Text is nominal data

Does not seem to map to geometric/graphical
presentation as easily as ordinal and
quantitative data
The “"Raw data --> Data Table” mapping
now becomes more important

-
Raw Data Visual .
data tables Structureg Views %
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Visualizing text Visualizing document sets
Showing words, Words & sentences
combinations, and Analysis metrics
context Concepts & themes
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What's the simplest text visualization you know?
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One Text Visualization

Review  View
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Design Challenge N
"\, |}
How would you visualize one of the
presidential debates?

Brainstorm for a few minutes
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What was implicit in this exercise?
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Tasks

- S

What kinds of questions or tasks would

someone want to do with such a
visualization?
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http://www.nytimes.com/interactive/2012/08/28/us/politics/convention-word-counts.html

Word Counts

At the Rep,

ublican Convention, the Words Being Used
and phrase

M
A e ]

Leadership
Better E€ORom)

nos G JODS  opportunitgyocess
Voomplayment e ‘ .
Rl Obama vl
s 3 i,
o PR Romney
oamaca T s ¥ Debt 0 aciors
» Mope * Ry " )
Yo Pl
" AmericarP USINess
Work S At the Democratic Convention, the Words Being Used
""" Families Aloskath i s
Business

Add word or phvase

o & & Sam A
Ryan  Medicare o
Tax ] E Tl{,!n
% vaue . Obama
m  Education o it sivicyMiddle
Women Health » class
) : Future
Romney = "% \guutis * o
FH".!,‘ lies : Opport 2 Leadership
" = Forward
oo Together Economy k
S Work

Fall 2017 CS 4460 12



More Word Counting -

WORD

‘]th e2 ?nd4 BTt fs5] o oo s o e e

» ANK »

http://www.wordcount.org
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Tag/Word Clouds

— el
Currently very “hot” in research

community

Have proven to be very popular on web
Idea is to show word/concept importance
through visual means

Tags: User-specified metadata (descriptors)
about something

Sometimes generalized to just reflect word
frequencies
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History
%
90-year old Soviet Constructivism

Milgram’s ‘76 experiment to have people label
landmarks in Paris

Flanagan'’s ‘97 “Search referral Zeitgeist”
Fortune’s ‘01 Money Makes the World Go Round

P ‘
Viégas & Wattenberg
.. o - * interactions ‘08
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Flickr Tag Cloud
”

T8 PopuarTageon Ficks - Wodows et bl

G - [+ rpstmomictcomprteatog ~ 49 [ % |[ Gogic 5 -
Lo Eotets N Tfic 28 8700 86T Zmbe & Tnare TGl $Mops & VASTS B KWEZ 8 KU B KD g Susuamns ([ Forsoccer & Inun s |
e ¢ | ew Popular Tags on Ficke Zp v ) v ot v rBagev L v G Tgosw

Jump to

All time most popular tags

elona beach bein ws
~= Canada canon car
concert we dacs day de dog

sics anmats architecture At australia sumn baby band t
birthday black biackangwnee blue bw california <
cat chicago china christmas church city cioud:
england europe tar family ww festival fim florida flower flowers food sosa
france friends fun garden geotagged germany girl s grarm green halloween

ws italy japan wy ks lake
landscape fight live |ONAON 10e macro me mexico meutan mourtains museum MUSIC
nature new newyork o night NIKON nyc ocean os paris park
party people on phy ghotos POrtrait red rver rock reme san sanfrancisco
scatind Sea seattie show sky SNOW spain spring street SUMMET sun Sunset
taiwan texas thailand tokyo toxonto wur trAVE] tree trees TP uk wvan USA

vacation e wasnngon water Wedding white winter yeo

hawail hing holiday nome house india irelans

iana

What are tags?

You can gveyaurnolos s o 3 a5 weic i e  word o calegory bl Tags Nl uu g ol and wdeos whch e
Soemething in common. You can 35100 up 1o 75 £39s 0 each pl

@ Internet | Protected Mode: On H100%

Fall 2017 CS 4460 16




Fall 2017

delicious Tag Cloud
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Amazon’s (old) Product Concordance
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Many Eyes Tag Cloud

Here, pairs |
of words are |
shown
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Problems

—
Actually not a great visualization. Why?
Hard to find a particular word
Long words get increased visual emphasis
Font sizes are hard to compare
Alphabetical ordering not ideal for many tasks

Studies have even shown they
underperform Gruen et a

CHI'06

Fall 2017 CS 4460 22
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http://www.niemanlab.org/2011/10/word-clouds-considered-harmful/
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Word clouds considered
harmful oy

he New York Times senior software architect would like the

newest “mullets of the Internet” to go back from whence they came

Ey JACOB HARRIS

) is a shoddy visualization that fails all the principles I hold dear.

In his 2003 novel Pattern R ;
: witha <
For starters, word clouds support only the

iven the

crudest sorts of textual analysis, much like

Every time I see a

figuring out a protein by getting a count
word cloud

only of its amino acids. This can be wildly

presented as misleading; I created a word cloud of Tea
insight, Idiea Party feelings about Obama, and the two
little inside. largest words were implausibly “like” and

“policy,” mainly because the importuned

word “don’t” was automatically excluded.
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Why So Popular?
%—
Serve as social signifiers that provide a
friendly atmosphere that provide a point
of entry into a complex site

Act as individual and group mirrors
Fun, not business-like

Hearst & Rosner
HICSS ‘08
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http://www.wordle.net
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can do volunteeriny

25

verschreibbar” by Da

contacts

mal
Mischung

Eivtomne

organisations

people

Women's Rights

Women have ights too! —macdood:

town a T
.1dmImb|L \mlmm { oy el ‘\7
i h Omenw: Iy )
l?whlll]d edSVEs g poor public,
lll(n!gt]m‘ Hartford
Sma <es‘ ons 1 7O
ate
Fall 2017 CS 4460

ehts W
e’ direkt

««Blodsinn J aToIIe

e e Artikel bF

Generals Douglas McArthurs Speech” by

26

13



Wordle .
Tightly packed words, sometimes vertical
or diagonal

Word size is linearly correlated with
frequency (typically square root in cloud)

Multiple color palettes
User gets some control

Viegas, Wattenberg, & Feinberg
TVCG (InfoVis) ‘09
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Layout Algorithm -

Details not published
Idea:

sort words by weight, decreasing order
for each word w
w.position := makelnitialPosition(w);
while w intersects other words:
updatePosition(w);

Init position randomly chosen according to distribution for target shape
Update position moves out radially

Fall 2017 CS 4460 28

14



Fun Uses n
N .3

Political speeches

Songs and poems

Love letters (for “boyfriend points”)
Wedding vows

Course syllabi

Teaching writing

Gifts

Fall 2017 CS 4460 29

2-day Survey in Jan. 09
— A
2/3 respondents were women
Interest came from design, visual appeal,
beauty
Why preferred over word clouds:
Emotional impact
Attention-keeping visuals
Organic, non-linear
Fair percentage didn't know what size
signified

Fall 2017 CS 4460 30
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SoTU Wordles
All about America

Barack Obama, 2011 ‘gs 2
£ best 'ntemet § Eéi’it_‘-g s
Afghan gcompanyhke tonlght 8F[S Scem
& fife jeadersio NO w defiCit responciciity ke %Congr €SSmage
= ) ﬂﬂ.d,,ecmwm businesses _ come o2 workers placeo
SEs22 Dgo A A . g
lastZ =1 £1E merican:.éi DE0PIE ..,
:g E35 £ !Ufgover me nt ﬁst‘ innovationmust
...,.~ educatf& 30:.2 5 I’iati(h)dﬁ giome«lbcarej ot ear8§
£ campanies ) 320 & § ka]O fwant

monemmom q’°‘M B9 give nOW“I '
serom willng ‘%ElemeE school! spending n GWWorId &i°
compete
o dven Americans jon O+
"”miﬂm[' = n >

5 Sinmies ea!mm spendmg;

http://www.guardian.co.uk/news/datablog/2011/jan/25/state-of-the-union-text-obama#
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NS~

What variations of a word cloud/wordle
can you think of?
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A Little More Order
i

financial _..%5
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Order the words more by frequency
Cui et al

IEEE CGEA 10
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Semantic/Context Word Clouds
a5

Paulovich et al
Computer Graphics Forum '12

Group by
related concepts

Wang et al
Graphics Interface '14

119YREY,

Wu et al
Computer Graphics Forum '11
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= e .
e 24 _stucur  powd ey
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Wordle Characteristics )
e ——————— e

Layout, words are automatic
If you had some control, what would you
like to change or alter?

Alter color (within a palette)

Pin words, redo the rest

Move and rotate words

Smooth animation and collision detection for
tracking changes
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http://www.edwordle.net/
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EdWordie  Home

EdWordle

EdWordle is a tool for editing “word clouds” based on the Wordie. The initial word cloud can be generated from the
input text or read from an existing one. You can re-font, re-colare, resize, move, fotate, add and delete words to
create custom visualizations.

EdWordle's main benefit is that it allows a neighborhood-preserving editing process, which keeps words at
predictable and close locations during and after the editing process. Like Wordie, the images you create with
Worde are yours to use however you like. You can save them 10 your own deskiop 1o use as you wish.

Some examples created by others and you can further edit them:
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Demo

http://voyant-tools.org/
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Multiple Documents?

Fall

by

How do we show word frequencies across
multiple related documents?

2017

Ideas

CS 4460

?

Parallel Tag Clouds
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Collins et al
VAST ‘09
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Analytic Support |
aﬂ.g
Note: Word Clouds and Wordles are really
more overview-style visualizations

Don't really support queries, searches, drill-
down

How might we also support queries and
search?
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Overview & Timeline
[ e s ot me I X Lock t e 3030 St von Word: Detvesed of R Bolorer B PR E‘ >

State of the
Union Addresses

|

1 = | w .
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L —

| | = == | wwm

I | == =55 *0°*v20¢
L oo

|

hf"’, —

http://www.nytimes.com/ref/washington/20070123 STATEOFUNION.html?initialWord=iraq
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Video
FeaturelLens |

Frequent Patterns Collection Qverview he State of the Union' (1 doc per Text View
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congress challenging time, the road of o
government x| isolaticnism and protectionism -
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2 work ] only way 1o protect our people,
) freedam — the only way to secura the peace,
P great the cnly way to control our L
5 united = = destiny is by our leadership —so | =
5 good - = the United States of America
53 citizens ol L will continue 1o lead. (Applause.)
nest 100 o
i oo Abroad, our nation is commited to | |
an historic, long-term goal -- we
seek the end of tyranny in our
Legend
W | — | . co— world. Some dismiss that goal
america peaple world ountry as misguided ideglism. In reality, Don et al

the future security of America

depends on it. On Seplember the j: CIKM ‘07

http://www.cs.umd.edu/hcil/textvis/featurelens/
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SeeSoft Display
. e m e a . ~\-.-¢4

TR T S
il Like taping text

to the wall and
walking far away

Eick
New Testament Journal Comput. & Graph. Stats ‘94
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Combinations )
e ————————
What if you were interested in pairs of
words (typically nouns) in documents, eg
XandY
X'sY
XatyY
X (is|are|was|were) Y

How visualize that?

Fall 2017 CS 4460 45

Was added to Many Eyes van Ham et al

Phrase Nets TVCG (InfoVis) ‘09
Ei“g—-

Examine unstructured text documents

Presents pairs of terms (previous slide)

Uses special graph layout algorithm with
compression and simplification

lord “

New Testament

wou

uings .
King & ]

faugnter l_lOll G . word spirit son Tl

e men o ——— " sy
man W heuse

en
ﬁ!}s'!ﬂren” kingdom - ., ¥
sons e . children

qeid bane son e
-t

Fig 4. Matching the same pattern on different texts. Here we used the pattern “X of Y™ to compare the oid and new testaments. Israel takes a
central place in the Oid Testament, while God acts as the main pattern receiver in the New Testament
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Examples
M
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Fig 5. Matching different patterns on the same text. Here we analyzed Jane Austen’s Pride and Prejudice with “X and Y” and “X at Y”
respectively. The left image shows relationships between the main characters amongst others, while the right image shows relationships

between locations.
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Fig 3. The Phrase Net user interface applied 1o James Joyce's Portrait of the Artist as a Young Man_ The user can select a predefined
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patiom from the kist of patioms on the loft or define a cusiom patiem in the box below. This kst of patiems serves as a
logend, a kist of presets and an interactive training mechanism for regular expressions. Hero the user has solocted *. X and Y., revealing
two main chisters, one aimost exchusively consisting of adjectives, the other of verbs and nouns. The highighted chusters of terms have
boen aggregated by our edge compression aigonthm
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Next Time

I —
More about text (beyond words) and
collections of documents

Sentences

Analysis metrics

Entities

Concepts & themes
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Learning Objectives n
e},ﬁ—

Explain key challenges in visualizing a large document or body of

text

Identify and explain different techniques for representing words
and concepts in a document

Word cloud, Wordle, Parallel tag cloud, SeeSoft, PhraseNet
Understand the positives and limitations of word clouds and
Wordles

Describe SeeSoft-style miniature visual representations
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Upcoming ﬁ
I— Y
Text and Documents 2
Prep: Watch Bohemian Bookshelf video

Lab 9: Layout in D3

Fall 2017 CS 4460 51

References

All referred to papers

Fall 2017 CS 4460 52



