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Overview

1 Motivations and challenges of information
visualization for semantic search

1 Useful visualization for search

1 Towards meaningful, useful and KOS-
based visualization for search and
discovery.



Information Visualization

1 Definitions:

— “The use of computer-supported, interactive,
visual representation of abstract data to

amplify cognition.” (Card, Mackinlay, and
Shneiderman,1999)

— Creation of visual approaches to conveying
iInformation in intuitive ways

— Mapping of unstructured, linguistic data to
structured visual space for easy
understanding and discovery.



Motivations of Visualization

1 Taking advantage of human cognitive
capabillity for large amount of information
processing, quickly and intuitively
— Using visual representations to show large

amount of information and enable visual
inference.

— Letting computer do mapping and analysis first
and show only the most relevant associative
iInformation the user.

— Moving information processing from the data/
linguistic level to the cognitive level.



Challenges of Visualization

1 “A picture is worth a thousand words”™ if
— it iIs meaningful

1 The picture conveys semantic structures or
relationships that the viewer can understand

— It is trustful

1 The structures and relationships on the picture
match the semantic structures of the underlying
data.

— It is useful

1\What users get from the picture will help them do
something useful.



Meaningful?
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Useful?




Useful!
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More Examples
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My Research Questions

1 WWhat functions are needed to make
visualization useful?

1 What characteristics of visualization
displays will make the displays
meaningful ?

1 How to prepare the underlying data to
make the visualization trustful and
meaningful?
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Useful Visualization Functions

1 Overviews
— Overview of large document space
— Search result summary

1 Dynamic Interactions
— Network of documents, concepts, citations,
— Neighborhood of the focused point
1 Discovery
— Visual analytics and discovery tools
— Mapping of data to visual space

12



Washington Post — POTUS Tracker

2010 Start 1/20/09
)

NDJ FMAMJ JA JNDJFMAM SO NI FMA S End Today

hing 392 8 BOXES SIZED TO NUMBER OF EVENTS Click on boxes to view event listing
S

Use all filters

ISSUES DISCUSSED
Select: All None

¥ Courts & Judiciary (19)

j EZZii t;:vgfmo'ce‘ (32) Government/

Politics

¥ Economy (968)

v Education (107)

v Energy & Environment (148)

v Foreign Policy (1181)

v Government & Politics (1040)

¥ Health Care (144)

¥ Homeland Security (87)

¥ Immigration (21)

v National Sec. & Intel. (135)

v Science & Technology (78) 2010 2010 Defense

¥ Social Issues (224)

¥ Veterans Affairs (67)

v Transportation (20)

Other Economy

2010 2011

““Social™“""
Issues

qurgy and
BY TYPE OF EVENT Environment

PEOPLE ATTENDING

Health Care | Equcation

2011




Gooqgle+ ri

We don't show private shares.

Kevin Bourrillion

Michael:Kleber. | Google Creative Sandbox

David Brin
=

Google Developers
David Shellabarger

Renat;: Davidson -
R PaulIrish

Jodi Ettenberg

les

Google Creative Sandbox View
post

See Hurricane Isaac's effect on wind patterns.
The Wind Map shows the patterns in real time:
http://hint.fm/wind/

David Shellabarger View post

Live Wind Map
http://hint.fm/wind/

Renata Davidson View post

Amazing :) | wish it was available for Europe as
well :)

Michael Kleber View post

Absolutely beautiful map of the wind, by
Fernanda Viégas and Martin Wattenberg. (Yes,
one of the great things about working at Google

Kevin Bourrillion View post

This live, animated wind map will.... blow you
away. #yeeaaahhh

Google Developers View post
shared this.

Paul Irish View post

Beautiful visualization of wind patterns across the
US: hint.fm/wind/

Urs Holzle Viewp
. Send feedback




Human Disease Network Gra

o Lompliementary component aenciency
-

. © Spinocereballar ataxia

-
. ".‘\- 2 - /% ®Fanconi anemia
B >F ;‘P{pfstbte cancer
;‘\ ~ s .
\ ) ’ .
& Y ¥
. T »
® » - ra\ @ Charcot-Marie-Tooth disease
o r L ‘ *
| Retinitis pigmentosa
’Biood group b Ep.uepsy
% .’v"_‘. . "
| ST -
Deafness ‘» *Le€igh syndrome E M
y/ @) Cardiomyopathy o 1
N R i
—¢ i g = P ' " »
= 8 O l\;dscuﬁlr dystrophy @&.C
p @ Ca
& ° [ W > %&
.« " e
. ) Mental @%ﬁ% -
@ Epidermolysis ‘bifllosa Y-\

b )

15



My Current Projects

1 Visual Concept Explorer (VCE)

— UMLS-based semantic vocabulary
visualization and search

1 Meaningful Concept Displays (MCD)

— Getty-vocabulary based visual concept
exploration and query expansion

1 Visual Semantic Discovery Tools (VSDT)

— Testbed: A million fulltext documents on
neuroscience
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Project 1- VCEZ2
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Comparing to ...
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Project 2 - MCD

1 IMLS funded project

— To develop a Meaningful Concept Display
(MCD) Appliance aiming to improve user's
searching, browsing, and learning experience
with KOS and relevant content/collections.

— To test the MCD appliance with ARTstor,
Getty, and Indianapolis Museum of Arts (IMA)
sites.

— Collaborating with University of Buffalo, Getty,
IMA, and ARTstor.
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Demo 2 - VQE
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Project 3 -- VSDT

1 Visual Semantic Discovery Tools

— Develop a triple-store knowledge repository to
store the semantic entities and relationships
extracted from full-text.

— Design and implement visual analytics
methods and interfaces to enable searching
and knowledge discovery.
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CHAPTER 11.15 Gene Therapy (C0017296, T061, T063) in O
Tissue Engineering JEFFREY (C1018458, T002) R. MORGAN
(C0582521, T081), MARTIN (C0313173,T116,T129) L.
'YARMUSH Center (C0205099, T082) for Engineering in
Medicine (C0025118, T091), Massachusetts (C0024874, T0O83)
{General Hospita (C1197494, TO07)~ Shriners Burns Institute
(C0021622, T092) and Harvard (C0167523, T197) Medical
School (C0036378, T073, T093), Boston (C0006037, TO83), MA
(C0812372, T028) 02115, USA Gene therapy (C0017296, T061,
T063), the transfer (C0728827, T033) of genes to achieve a
ILhcrapeutic effect, has numerous applications (C0185125, TO58) in
many areas of medicine (C0025118, T091), including tissue
engineering. In this chapter, we review the properties and attributes
of the various gene transfer technologies (C0242804, T170) and
{the gene delivery (C0872177, T045, T063) strategies (C0679199,
T041) in which these technolo- gies (C0556636, TO81) are being
Efplicd. In addition (C0332287, T169), we review the current

search efforts (C0015264, T040) and in some cases, clinical

fforts (C0015264, T040), which are using gene therapy
(C0017296, TO61, TO63) technologies (C0039421, T090) to help
achieve the goals (C0018017, T170) of tissue engineering. This
merger of gene therapy (C0017296, T061, T0O63) and tissue
engineering is being applied in multiple organ (C0178784, T023)/
[tissue/ cell systems for a growing list of applications (C0185125,
TO58). The prominence (C0437936, TO33) of gene therapy
(C0017296, T061, TO63) technologies (C0039421, TO90) in tissue
engineering will continue to increase as gene transfer technologies
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Summary: Visualize Semantics!

1 \Where do the semantics come from?
— KOS + context + usage patterns
— Annotation from text/context
— citations/co-citations
— Links/linked data
1 How do we present the semantics to the
user?
— Meaningful

— Trustful
— Useful
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