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Lecture 10

Search Visualization
– “Search User Interfaces” by Hearst

– Visual Query Formulation

– Search Result Visualization

– InfoCrystal  MetaCrystal  searchCrystal

– Visual Search Tools on the Web

Text Visualization
– Visualization for Text Analysis by Hearst

http://searchuserinterfaces.com/book/sui_ch11_text_analysis_visualization.html

– Visualization of Document Attributes

– Some Tools

NYTimes Text Visualization

http://searchuserinterfaces.com/book/sui_ch11_text_analysis_visualization.html
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Search Visualization

Information Access =  Iterative process

Visual User Interface should help users 
• Formulate Queries
• Understand Search Results
• Refine and Track Progress of Search

Source
Thomas Mann (PhD Thesis Uni of Konstanz)
Visualization of search results from the World Wide Web
http://www.ub.uni-konstanz.de/v13/volltexte/2002/751//pdf/Dissertation_Thomas.M.Mann_2002.V.1.07.pdf

http://www.ub.uni-konstanz.de/v13/volltexte/2002/751//pdf/Dissertation_Thomas.M.Mann_2002.V.1.07.pdf
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Visual Query Formulation – Boolean  FilterFlow

OR

AND

Coordination Problem: which operator to choose?
Most people find the basic Boolean syntax counter-intuitive. 

AND “implies” broadening (opposite true).
OR “implies” narrowing (opposite true).
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Visual Query Formulation – Boolean  FilterFlow

( A or B or C) and (D or E) and (not F)   express common queries 

How?  Visualize “Power Set”

Difficult to express complex queries
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Visual Query Formulation – Venn Diagrams  TeSS
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Visual Query Formulation – Venn Diagrams  VQuery

1.  “AND”   “OR”   “NOT”   low visual saliency

2.  How to generalize to higher number of sets?
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Generalize Venn Diagrams
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Goal – Compare Search Results

TransformExplode

Can be Generalized to N Sets
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InfoCrystal
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InfoCrystal
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A and C and (not B)

A and B and C

A and B and (not C)

A and (B or C)

InfoCrystal
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A and (not (B or C))

A and C and (not B)

A and B and C

B and C and (not A)

A and B and (not C)

C and (not (A or B))

(not (A or B or C))

B and 
(not (A or C))

InfoCrystal
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Visual Query Formulation – Boolean Power Set  InfoCrystal
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Visual Query Formulation – Other “Power Set” Visualizations

“Bracket”-visualization [Eibl 1999]
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Visual Query Formulation – “Power Set” – NIRVE
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Visual Query Formulation – “Power Set” Visualizations
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Visualization of Search Results & Inter-Document Similarities
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Visualization of Search Results & Inter-Document Similarities
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Search Result Visualization  VIBE
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Search Result Visualization  MetaCrystal: Cluster Bull’s Eye

Radial Mapping
- Radius = Total Ranking
- Angle Reflects Rankings

Size = Rankings by 
Engines

Google

Teoma

AltaVistaLycos

MSN
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Search Result Visualization  ThemeScapes



© Anselm Spoerri

Search Result Visualization  Lighthouse

Cluster Hypothesis – related documents relevant to same requests
and should be in close spatial proximity.
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Search Result Visualization  Point of Reference

VisualWho MetaCrystal
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Search Result Visualization  2D Maps

Self-Organizing Map Map.net
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Search Result Visualization  2.5D Maps

Grokker Kartoo

ThemeScape / Aureka
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Search Result Visualization  3D

Lighthouse

Themescapes
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InfoCrystal  MetaCrystal  searchCrystal
InfoCrystal
– Visualize Overlap between Search Results  Visualize Power Set

MetaCrystal
– Visualize Overlap between Result Sets from Different Search Engines
– Authority Effect: The more engines that find a result, the greater its 

probability of being relevant.
– Ranking Effect: The higher up a result is placed and the more engines 

that find it, the greater its probability of being relevant.

searchCrystal
– Compare, remix and share results from web, image, video, blog, 

tagging, news engines, Flickr images or RSS feeds.
– Embed on a web or blog page
– Demo of Most Visited Wikipedia pages (Sept 06 – Jan 07)

You may find interesting two papers published  in First Monday:
http://firstmonday.org/htbin/cgiwrap/bin/ojs/index.php/fm/article/view/1764/1644
http://firstmonday.org/htbin/cgiwrap/bin/ojs/index.php/fm/article/view/1765/1645

http://comminfo.rutgers.edu/%7Easpoerri/searchCrystal/
http://firstmonday.org/htbin/cgiwrap/bin/ojs/index.php/fm/article/view/1764/1644
http://firstmonday.org/htbin/cgiwrap/bin/ojs/index.php/fm/article/view/1765/1645
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Search Visualization – Tools

Viewzi   http://www.viewzi.com/search/whitevoid-photocloud/

Quintura  http://www.quintura.com/

SpaceTime   http://www.spacetime.com/

AquaBrowser   http://demo.aquabrowser.com/?q=visualization

Aduna / Vound   http://www.vound-software.com/

Closed Down
• Kartoo
• Grokker
• SearchMe

http://www.viewzi.com/search/whitevoid-photocloud/
http://www.quintura.com/
http://www.spacetime.com/
http://demo.aquabrowser.com/?q=visualization
http://www.vound-software.com/
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Text & Document Visualization 

Text not pre-attentive

Text = Abstract Concepts = Very High Dimensionality
– Multiple & ambiguous meanings
– Combinations of abstract concepts more difficult to visualize
– Different combinations imply different meanings
– Language only hints at meaning 
 based on common understanding “How much is that doggy in the window?”

Facilitate Information Retrieval
– Collection Overview
– Visualize which parts of query satisfied by document / collection
– Understand why documents retrieved

Cluster Documents Based on Words in Common
– Finds overall similarities among groups of documents
– Picks out some themes, ignores others

Map Clusters onto 2D or 3D Representation
– Minimize time/effort to decide which documents to examine
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How to Use Visualization to Support Search

Source
Thomas Mann (PhD Thesis Uni of Konstanz)
Visualization of search results from the World Wide Web
http://www.ub.uni-konstanz.de/v13/volltexte/2002/751//pdf/Dissertation_Thomas.M.Mann_2002.V.1.07.pdf

http://www.ub.uni-konstanz.de/v13/volltexte/2002/751//pdf/Dissertation_Thomas.M.Mann_2002.V.1.07.pdf
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Visualization of Document Attributes

Thumbnails

SeeSoft
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Visualization of Document Attributes  Document Lens

Problem: Text can be too small to read
 Focus + Context Fisheye Distortion

Does it work?
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Visualization of Document Attributes  Perspective Wall



© Anselm Spoerri

Visualization of Document Attributes  Bar Graphs

[Veerasamy 1996] / [Veerasamy, Belkin 1996]
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Visualization of Document Attributes  Stacked Bar Graphs

VQRa of the WInquery system [Shneiderman, Byrd, Croft 1997]
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Visualization of Document Attributes  NIRVE & R-Wheels
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Visualization of Document Attributes  NIRVE
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Visualization of Document Attributes  NIRVE
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Visualization of Document Attributes  RankSpiral
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Visualization of Document Attributes  RankSpiral
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Visualization of Document Attributes  TileBars
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Visualization of Document Attributes  Table Lens
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Visualization of Document Attributes  Parallel Coordinates
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Text Visualization – Some Tools

Wordle – http://www.wordle.net/

TextArc – http://www.textarc.org/

CapitolWords – http://capitolwords.org/

NYTimes  State of the Union –
http://www.nytimes.com/ref/washington/20070123_STATEOFUNION.html

http://www.wordle.net/
http://www.textarc.org/
http://capitolwords.org/
http://www.nytimes.com/ref/washington/20070123_STATEOFUNION.html
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NYTimes Visualizations – Text Visualization

260,000 Words, Full of Self-Praise, From Trump on the Virus
https://www.nytimes.com/interactive/2020/04/26/us/politics/trump-coronavirus-briefings-analyzed.html

https://www.nytimes.com/interactive/2020/04/26/us/politics/trump-coronavirus-briefings-analyzed.html
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NYTimes Visualizations – Text Visualization

The Twitter Presidency – Reshaping the White House
https://www.nytimes.com/interactive/2019/11/02/us/politics/trump-twitter-presidency.html

https://www.nytimes.com/interactive/2019/11/02/us/politics/trump-twitter-presidency.html
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NYTimes Visualizations – Text Visualization

A Detailed Timeline of Trump’s Words About the Wall
https://www.nytimes.com/interactive/2019/02/13/upshot/detailed-timeline-trumps-words-border-wall.html

https://www.nytimes.com/interactive/2019/02/13/upshot/detailed-timeline-trumps-words-border-wall.html


© Anselm Spoerri

NYTimes Visualizations – Text Visualization

See Which Sections of the Mueller Report Were Redacted
https://www.nytimes.com/interactive/2019/04/19/us/politics/redacted-mueller-report.html

https://www.nytimes.com/interactive/2019/04/19/us/politics/redacted-mueller-report.html
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NYTimes Visualizations – Text Visualization

The Words Men and Women Use When They Write About Love
https://www.nytimes.com/interactive/2017/11/07/upshot/modern-love-what-we-write-when-we-write-about-love.html

https://www.nytimes.com/interactive/2017/11/07/upshot/modern-love-what-we-write-when-we-write-about-love.html
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