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 chll text analysis visualization.html

— Visualization of Document Attributes

- Some Tools

NYTimes Text Visualization
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http://searchuserinterfaces.com/book/sui_ch11_text_analysis_visualization.html

Search Visualization

Information Access = Iterative process

Visual User Interface should help users
e Formulate Queries

e Understand Search Results

e Refine and Track Progress of Search

Formulation —» Action —» Review of Results |——» Refinement
Visualization Visualization
Components Components
[ ]
] | 1 ]
Visualization of Visualization of Visualization of Visualization of
Query Attributes Document Attributes Interdocument Similarities Interdocument Connections
Document Spring Clustering Self Organizing
Networks Embeddings Maps
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
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http://www.ub.uni-konstanz.de/v13/volltexte/2002/751//pdf/Dissertation_Thomas.M.Mann_2002.V.1.07.pdf

Visual Query Formulation — Boolean = FilterFlow

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

INITAL RESULTING
EMPLOYEES EMPLOYEES

Akelo 3
Andrea u
Barbara
Betty
Caroline
Catherine
Cindy
Debra
Degi
Edith | LOCATION [¥] | e ¥

Edna
Elisabeth Alabama A Accountant

Evaline Chemist
Fiona
Freda
Grace
Gaykona 7 >

| MANAGER [¥] Betty w
Edith u
Fiona
Grace
Jim

Peter

Find the accountants or engineers from Georgia who are managed by Elisabeth,
or the clerks from Georgia who make more than thirty thousand

(AorBorC)and (D orE)and (not F) = express common queries

Difficult to express complex queries

How? = Visualize "“Power Set”
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Visual Query Formulation - Venn Diagrams = TeSS

(visualization
OR
visualisation)

search

results
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Visual Query Formulation - Venn Diagrams = VQuery

i |
Active query

internet
78

visualisation
regllts 7
114

Search for any documents containing either visualization and search; or results

1. "AND” "“OR” ™“NOT” =» low visual saliency

2. How to generalize to higher number of sets?
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Generalize Venn Diagrams




Goal - Compare Search Results

Explode Transform

§_%

o Tav .7,
v -

Can be Generalized to N Sets
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InfoCrystal



InfoCrystal




InfoCrystal

How to tformulate
Boolean queries graphically ?

A

A and C and (not B) -

Aand Band C

A and B and (not C)

A and (B or C)




InfoCrystal
How to formulate

Boolean queries graphically ?

A and (not (B or C))
Aand Band C

A and C and (not B) A and B and (not C)

C and (not (A or B)) B and
an

(not (A or C))

~._ B

B and C and (not A) (not (A or B or C))




Visual Query Formulation — Boolean Power Set = InfoCrystal

(visualization OR visualisation) search
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results (www OR internet)
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Visual Query Formulation — Other "Power Set” Visualizations

] 1 — 2 m— 57
T visualization (58), visualisation(7) 1 =1 -1
64 I
= 11 —_— s
=|I
T search — 4 —
) 151 -1
— 118 — 46
T -1
results
114 =I| 53
Twww{mz}, internet (78) — 22
200

“Bracket”-visualization [Eibl 1999]
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Visual Query Formulation - “"Power Set” — NIRVE

visUALIZATON | = IGERE UNUSED
visualization search results
visualisation internet
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Visual Query Formulation — “"Power Set” Visualizations

visuauization | JUCVRE INTERNET
wWww

visualization search results
visualisation internet

"T" visualization (58), visualisation(7) 1 1 1
' I =1
64

1 1 —— 8
=|I
T search — 4 — 5
) 151 |
—1 e — 46
= 1
T results
114 — 53
Twww(142), internet (78) —_— 22

200

© Anselm Spoerri



Visualization of Search Results & Inter-Document Similarities

Formulation

——»

Action

—™

Visualization
Components

Visualization of
Query Attributes

Review of Results

>

Refinement

Visualization
Components

Visualization of
Document Attributes

Visualization of
Interdocument Similarities

Interdocument Connections

Visualization of

Document
Networks

Spring
Embeddings

Clustering

Self Organizing
Maps
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Visualization of Search Results & Inter-Document Similarities

Mufti-dimensional Multi-dimensional Three-dimensional
" )

2 2 D . Cluster
",-, 2° ° T i
a J =

d o ey (b)

e = Project

(a) each point represents
a document
Two-dimensional Iwo-dimensional

- o

= Zoom and
reveal

(e) (d)
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Search Result Visualization = VIBE

visualization search
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Search Result Visualization = MetaCrystal: Cluster Bull’'s Eye

Radial Mapping @ Google

- Radius = Total Ranking
- Angle Reflects Rankings

Size = Rankings by
Engines

23 :

Graph Visualization and Navigation in
Information Visualization: ...

\ \ |
4 [ : -

VS home page

Yiew tables of contents. Audience.
Information Visualization is a central farum
far all aspects of information visualization

This is a sunvey an graph visualization and
havigation technigues, as used in
information visualization. Graphs appearin

cltesaar nf hec corvhermanQigranh it | Palgravejoumals.comvs

OJ"

100
AltaVista

100
Lycos
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Search Result Visualization =@ ThemeScapes
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Search Result Visualization = Lighthouse

Lighthouse ="Fi0———————— =]

=
#‘ E Search Status: the search is done. [ Lighthouse | v]

Query: [Fals3] | Judged:12:22 [ Wizard
Engine:[ Altalista | 4] [ search | [[] Show Best 32D @ 3D
Results loaded.

B

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

sociable

Tratpen

hackers

wizards

VisualWho MetaCrystal
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Search Result Visualization = 2D Maps

.
~
| 1 ']— The Library of Congress

Self-Organizing Map Map.net
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Search Result Visualization = 2.5D Maps
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Search Result Visualization = 3D

Y <

[ 03 Welcome to the Red Fox Salsa

[ 06. Greg's Salsa Page

[ 09. High Mesa Chili Salsa featuring

[ 1. Welcome to Salsa huncioll

[ 20. Zarape Salsa, ciile, Supplier,
[ 21 Planst Hot- Salsa2l Gourmet

Search Status: the search is done.

!'.

[ 27 Tropical Salsa

Sandy's Plac
[ 36. The MaD COWS Sa\sa CoHectlon

[ 41. hot sauce, salsa, Spicy mikes, and
[ 42. e’ salsa recipes

L 45. Salsa -or- Diukcos
[J 46. Santa Barbara 3alsa: Texas
[0 47. Santa Barbara 3alsa. Santa
L 44. lomato Salsa

[ 50. Mo Title:

Query: [at] ] Judged:10:32 [ Wizard
Engine:[ Altalista | $) [searcn] [ Show Best 2D @ 3D
Results loaded %

Lighthouse

P m———
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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
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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

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
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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/

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

Formulation

——»

Action

—» Review of Results

Visualization
Components

Visualization of
Query Attributes

Source

Visualization
Components

P Refinement

Visualization of
Document Attributes

Visualization of
Interdocument Similarities

Visualization of
Interdocument Connections

Document
Networks

Spring

Embeddings

Clustering

Self Organizing
Maps

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

Visualization of Document Attributes

Thumbnails

The idea of Information Visualization is to get insights
into great amounts of abstract data. Especially document
sets found by searching the World Wide Web are a spe-
cial challenge. The paper gives a short overview on the

variety of possible visualizations for this application area.

The presented ideas are grouped by using the four phase
framework of information seeking. Crucial factors for the
suceess of visualizations are discussed. An approach is
presented to use alternative simple visualizations,
grouped around the traditional result-list, for the usage

writh v lasal mstawnah camvcsl sneine

SeeSoft

Visualization of WWW-Search Hesults

The ideq of fyfGrmation Vissalizmian is o gt imslghts lale greal amaunts of ab-
stract data, Fapecialiy document sels found by searching the Workd Wide Web are a
pacial challenge. The papar gives ¢ short ovarview on the varialy of possible Visi-
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maeza vl search onging.
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eral of Information Visualization (TV) iz to cuppoertthe

load of data, represerts a special challenge "With current search engines, users t)‘pl

playcd i lincar way. Thml:r proscnts research results, how to faj:]lltg&oco the
fire abent Visualizaton approaches (chapter 27, and 2 campﬂ:atlon af crucial factors
for the nzefulness of Visuahzations (chapter 3), some sdeas have been selected for a
combined approach, called Synchronized Alternative Visualizations (chepter 4).
The asplheation demam discosscd 13 froused onthe prosentation of search results
E'rom a ]ocal meta search sngine.

size enterpnses with business information from the Tnternat by using alocal mera
sparch e gne. Berider the Visualization, there are a ot of factors blacing the suc-
R R

scurces like search Br;gines. The Visualization aﬁﬁroaches deacribed will in the

search

- = I visualization

results
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Visualization of Document Attributes = Document Lens

Problem: Text can be too small to read
= Focus + Context Fisheye Distortion
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Visualization of Document Attributes = Perspective Wall

eaton. Crimmins 129
[Shneiderman, Byrd, Croft 1997
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©CO~NOOEWN

Visualization of Document Attributes

. Visualizing Search Results using SQWID.

. Visualization of WWW-Search Results.

. Visualizing World Wide Web Information Resources.

. Evaluating a Visual Retrieval Interface: Asplnquery at TREC-6.

. Real Life Information Retrieval: a Study of User Queries on the Web.

Using A Data Fusion Agent for Searching the WWWW.

. Clarifying Search: A User-Interface Framework for Text Searches.
. Evaluation of Text, Numeric and Graphical Presentations for Information Retrieval Interfaces.

Querying, Navigating and Visualizing a Digital Library Catalog.

. TileBars: Visualization of Term Distribution Information in Full Text Information Access.

. A New Paradigm for Browsing the Web.

. IVEE: An Information Visualization and Exploration Environment.

. Queries? Links? Is there a Difference?

. The WebBook and the Web Forager: An Information Workspace in the World Wide Web.
. Using Graphic History in Browsing the World Wide Web.

. Interfaces for Information Exploration: Seeing the Forest.

. Visual Exploration of Large Structured Data Sets.

. Scatter/Gather Browsing Communicates the Topic Structure of a Very Large Text Collection.
. Space-Scale Diagrams: Understand Multiscale Interfaces.

. Enhanced Dynamic Queries via Movable Filters.

= Bar Graphs

il i1
Tl
s 0 b
internet ||‘| Ill

visualization

search

Total sum:

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

Score Rank Title

Visualizing Search Results using SQWID.

Visualization of WWW-Search Results.

Visualizing World Wide Web Information Resources.

Evaluating a Visual Retrieval Interface: Asplnquery at TREC-6.

Real Life Information Retrieval: a Study of User Queries on the \Web.

Using A Data Fusion Agent for Searching the WW\WV.

Clarifying Search: A User-Interface Framework for Text Searches.

Evaluation of Text, Numeric and Graphical Presentations for Information Retrieval Interfaces.
Querying, Navigating and Visualizing a Digital Library Catalog.

. TileBars: Visualization of Term Distribution Information in Full Text Information Access.

11. A New Paradigm for Browsing the Web.

12. IVEE: An Information Visualization and Exploration Environment.

13. Queries? Links? Is there a Difference?

14. The WebBook and the Web Forager: An Information Workspace in the World Wide Web.

15.  Using Graphic History in Browsing the World Wide Web.

16. Interfaces for Information Exploration: Seeing the Forest.

17.  Visual Exploration of Large Structured Data Sets.

18. Scatter/Gather Browsing Communicates the Topic Structure of a Very Large Text Collection.
19. Space-Scale Diagrams: Understand Multiscale Interfaces.

20. Enhanced Dynamic Queries via Movable Filters.

CoONOOARWN=

|

H visualization B search — results B internet

VQRa of the WInquery system [Shneiderman, Byrd, Croft 1997]
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Visualization of Document Attributes @ NIRVE & R-Wheels

Lo Lol M LT TV it BE e T e

0 11 12 13 14 15 16 17 18 19 20

@@O@@@@@@@@@@@@@@@@@

10 11 12 13 14 15 16 17 18 19 20

Veerasamy Grewal et.al.

J
w48 as b & M-

6 7 6 7 6 7 6 7

Star plots Glyphs Vertically Horizontally Horizontally Bar-chart Slider-bar
stacked stacked stacked
bargraphs  bargraphs bargraphs
alligned alligned

horizontally vertically
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Visualization of Document Attributes = NIRVE

7/ Relevance 73%

Relevance 70% 8 15 Relevance 50%
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Visualization of Document Attributes = NIRVE
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© Anselm Spoerri



Visualization of Document Attributes = RankSpiral
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Visualization of Document Attributes = RankSpiral
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IS N visualization visualisation
Term Set 2:

Visualization of Document Attributes = TileBars

Term Set 3: results

Term Set 4 [iESHNGHUANUN

e T
= .

]

[Mann 1999] Visualization of WW\W-Search Results.
http://www.inf.uni-konstanz.de/~mann/papers/mann_webvis99.html

[Hearst 1995] TileBars: Visualization of Term Distribution Information in Full Text Information Access.
http://www.acm.org/sigehi/chi95/Electronic/documnts/papers/mah_bdy.htm

[Veerasamy, Navathe 1995] Querying, Navigating and Visualizing a Digital Library Catalog.
http://www.csdl.tamu.edu/DL95/papers/veerasamy/veerasamy.html
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Visualization of Document Attributes = Table Lens

{58 Innight Eureka - [Webviz-example. 2 Odocs. R -> Web¥iz-osampl... 9 1=] E3 I

Bk Edb Wiew Dasbas wWeb ook Dpfiew Window Help

=181

FEelgvance

“gaar...

*resul... | “Imer...

zight Eureka - [WebYiz-exrample. 20docs th -> WebYiz-example_20doc:_ xlz]

&) Ele Edi View Databaze Web Incls Opfions ‘wincow Help =13 xl
L
MName Titlz Relevance Slguall.. |"search' |Uresuis”  lnternet TRar URL
—
]
[ ]
5 [MeCrickard, Ke... 1897
[ ]
T [Srmeaton, Crim... 14497
. ]
g ||[Shneiderman, .. 1947
[ ]
] [Golovehinsky 1. 1887
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Visualization of Document Attributes = Parallel Coordinates

Relevance "visualization” "search” "results” "internet”

[McCrickard, Kehoe 1997] [Mann 1999] == Gershon, Winstead, LeVasseur et al. 1995]
——[Swan, Allan, Byrd 1998] [Jansen, Spink, Bateman et al. 1998] [Smeaton, Crimmins 1997]

[Shneiderman, Byrd, Croft 1997] [Morse, Lewis, Korfhage et al. 1998] —— [Veerasamy, Navathe 1995]
— [Hearst 1995] — [Brown, Shillner 1995] —[Ahlberg, Wistrand 1995]
—— [Golovchinsky 1997] ——[Card, Robertson, York 1996] ——[Ayers, Stasko 1995]

— [Baldonado 1998] [Wills 1995] —— [Pirolli, Schank, Hearst et al. 1996]
—— [Furnas, Bederson 1995] ——[Fishkin, Stone 1995]
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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
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http://www.wordle.net/
http://www.textarc.org/
http://capitolwords.org/
http://www.nytimes.com/ref/washington/20070123_STATEOFUNION.html

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

APRIL 13

APRIL 14 APRIL 15

“But the authority of the President of the
United States, having to do with the
subject we're talking about, is total "

m Exaggerations and falsehoods

“But, you know, sort of — P'va been
brutalized for the last four years. | usad
to do well before | decided to run for
politics. But | guess I'm doing okay
because, to the best of my knowledge,
I'm the president of tha United States,
despite the things that are said.”

Self-congratulstions

APRIL 16

“This is a horrible thing that happened to

our country. This is a horrible thing that
happened to 184 countries all over the
world. This is a horrible thing, and thera
was no reason for it. It should never, ever
nappen again.”

Display= empathy or appeals to unity

“|'watched the governor of Arkansas, Asa.
You saw that. He — | thought he was
terrific. | watched the governor of
Oklahoma over the weekend being
interviewed. He was temrific.”

Credits others

APRIL 17

—0

Spoerri


https://www.nytimes.com/interactive/2020/04/26/us/politics/trump-coronavirus-briefings-analyzed.html

NYTimes Visualizations — Text Visualization

The Twitter Presidency - Reshaping the White House

https://www.nytimes.com/interactive/2019/11/02/us/politics/trump-twitter-presidency.htmi

What followed was a barrage of personal attacks, outrage and
boasting, in a near-constant stream of more than 11,000 tweets
over 33 months.

First tweet on Jan. 20, 2017
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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
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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
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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
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