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Overview  

This presentation discusses trends and benefits of the convergence of 

search and visualization tools, including brief historical information to 
provide context. It looks at the latest tools as well as reviews the early 

adoption and specific use cases in a number of verticals. Finally it 

discusses how powering search results with visualization will impact the 

market moving forward, including the impact on today’s most popular 

business models.
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Outline

Background
Evolution and Roots of Visualization 
Business Adoption
Convergence of Search and Visualization
Future
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From Data to Pictures to Insight…

“Visualization" is the rendering of realistic or abstract images that 

represent an underlying data set. The data set being represented can 

be the product of physical measurements of the real world, or it can be 

the product of a computational model. 

� IBM, alphaworks, 
� http://www.alphaworks.ibm.com/visualization/newto
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Early Visualization – Periodic Table
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Periodic Table 

Overview of all known elements

Relationships amongst the elements that previously had been studied 
in isolation
• Properties correlate with position on the table
• Atomic mass, density, electron affinity, physical property (gas, solid, etc.)

Identified gaps
• Mendeleyev predicted the properties of the missing elements
• Cornerstone of understanding radioactive decay and atomic theory

Allowed for predictions on the nature of the future elements
• Some gaps were for elements that are not available in nature

Meets the needs of chemists (their tasks)
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Interpreting data
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Organize 

312,710 1840

197,112 1830

123,704 1820

96,373 1810

60,489 1800

33,131 1790

PopulationYear

U.S Census, New York City
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Understand

The Rate of Population Growth by Decade, New York City, 1790-1840
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Left Hemisphere

• Analyzes

� Break the whole 
into parts

� Logic

• Sequential

• Language

� Words 

• Numbers

Right Hemisphere

• Synthesizes

• Apprehends the  
whole

• Process Context

� Intonation

� Body language

• Think in images

• Imagination

How information is processed
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Auditory-Sequential vs Visual-Spatial Learner

Auditory-Sequential Learner
• Drill and repetition
• Sequentially

Visual-Spatial learner
• Mechanical leaning
• Maps

� Sees complex routes
• No language just images
• 1/3 of students are visual learners

� Linda Silverman, Upside-down Brilliance, 2002

Example: Art
� Art is conceived from images not words
� Once an image is conceived, it is the blue print
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Visualization Drivers

HumansTechnology

Task

Design

Organizational &
Social Issues
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Data Mining Techniques

Clustering
• Discern groupings within data. Extract the categories from the data itself

Classification
• Assigning categories to features or trends within the data. Not the same as 

clustering, as classification already exists or is created by the investigator 

Summarization
• Compact representation for data
• Example: statistics – mean and standard deviation
• Important in the visualization and interactive exploration of a data set

Regression
• Function that approximates the mathematical relationship between two         

numerical attributes

Dependency modeling
Change and deviation detection
• Significant changes in data from previous values or looking for data outside a 

“normal” range
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Early Generation

Simple rendering of every event            

in a visual way

Static display
• Snapshot in time

2 Dimensional

Data representations
• Pie and bar charts

• Candlestick
� Stock

• Sparkline

Landscapes

Categorization
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Technology Drivers

Size and complexity of data structures
• Visualize thousands of data points
• Neural nets

Real-time data feeds

Computer processing power

Algorithms and Computational Linguistics
• Dynamic clustering 
• Bayesian 
• Sentiment analysis

Animation

3D
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Usability Impacting Visualization 

“Wholistic” view

User interaction
• Filter
• Zoom & drill down
• Details on demand
• Relate
• Export and save

Fits the task at hand

Apple influence
• ipod/iphone browse of record covers
• Vista
• Sets user expectations
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Strong Adoption in Business

Tasks
• Decision Making
• Knowledge Management
• Business Performance Management
• Customer Relationship Management

Interaction allowed
• Dynamic charts to discover new views of information
• Live data connectivity

Tools 
• Enterprise charting systems (ECS)
• Dashboards
• Geographic, spatial 
• Widgets  - embedded in portals
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Drug Discovery (Spotfire)

SPOTFIRE
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Sales/Marketing Analysis (Spotfire)

SPOTFIRE
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Criminal Intelligence (i2)

i2
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Convergence of Search and Visualization

Content is growing exponentially
• Digital universe in 2007 – 281 billion gigabytes
• 10% larger than previously thought

� IDC 2008

Search from one access point
• Search across both data and text
• Convergence of BI and Enterprise Search

Information across many repositories
• Subscription content
• Enterprise repositories
• Inconsistent meta-data

Users don’t know what information is available



2008 Groxis, Inc.  2008 Groxis, Inc.  

Search today works if…
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What if….
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Exploratory Search

Needs are not clearly defined
• Undergo a process of refinement

Iterative Process
• Formulate the query, examine results, view documents
• Berry pick relevant information

Topic is refined
• Information needs become narrower

Learn, discover, and understand complex topics

Keyword searching itself is not effective
• Great recall, low precision 
• Rows of results 

Users need to see the context of their requests
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Visualization in Search

Good for exploring large result sets
• See the big picture
• Discover patterns
• Interact with results

Non-linear results 
• Discovering trends/anomalies
• Provides more entry points

Strength is when the use of space is clear and meaningful to the user
• Lets users see and explore the contexts of their search 
• Related information

Strategies and tactics that searchers use depend on:
• Capabilities provided by the search interface
• User experience and task

Needs to fit information seeking tasks
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Visualization Techniques

Results
• Birds-eye view
• Categorization 
• Dynamic Clustering

� Good for federated search

Navigation
• Zoom
• Spatially traverse results
• Details on demand

Explore and Refine
• Filter
• Facets
• Entity extraction
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Treemaps (Hive Group)

HIVE GROUP
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Treemaps (EBSCO Visual Search)
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Treemaps (Hive Group)
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Hyperbolic Trees (Inxight - StarTree)
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Hyperbolic Trees (TouchGraph)
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TouchGraph – Industry Uses

Newforth Partners (M&A Firm)
Uses TouchGraph to enhance their M&A advisory capabilities by displaying 
networks of merger and acquisition adjacencies formed by investment 
pattern and industry membership

Uses TouchGraph to analyze  
Nielsen data (TV program 
popularity) by seeing 
relationships and clustering of 
shows based on similar audience 
preferences

Inter Public Group (Global Provider of Advertising & Mktg Services)
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Hyperbolic Trees
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Kartoo
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Euler Diagram (Grokker)
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Grokker – Use Cases

Exploratory and Federated Search

Libraries
• Federated search for patrons

Publishers
• Provides research tool for subscription customers

Engineering
• Federated search and visualization on proprietary content

Health Insurance
• Marketing research

Government
• Exploring document corpus for anomalies
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Self-Organizing Maps
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Visualization is still in its infancy…

Visually appealing…but are they useful?

Needs to fit the task

Usability is critical

Depends on strategy used for searching
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SearchCyrstal (meta search)

SearchCrystal Widget



2008 Groxis, Inc.  

SearchMe
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Spacetime 
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oSkope
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And many more…
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Visualizing the Future

Web 2.0 influence
• Social networks

Visualization for many internet tools 
• Zillow (real estate)
• Kayak (air fares)

Video Games
• Joysticks and other navigation techniques
• 3D Realism

Other Media
• Music
• Film
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Visualizing the Future 

Tools will continue to evolve and become more intuitive
• Focus on verticals 
• API for user interface

More meta-data for unstructured information
• Sentiment analysis
• Concept extraction
• Entity extraction

Ease of use and implementation
• Widgets
• SaaS
• Mashups

Search to provide access to all types of information
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Q & A
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Thank you

Marcelline Saunders

marcelline@groxis.com

www.grokker.com


