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Overview of the Presentation



User Interface Design Goals

▪ Cognitively comprehensible:

Consistent, predictable & controllable

▪ Affectively acceptable: 

Mastery, satisfaction & responsibility

NOT: 

Adaptive, autonomous & anthropomorphic



Scientific Approach (beyond user friendly)

▪ Specify users and tasks

▪ Predict and measure

▪ time to learn

▪ speed of performance

▪ rate of human errors

▪ human retention over time

▪ Assess subjective satisfaction
(Questionnaire for User Interface Satisfaction)

▪ Accommodate individual differences

▪ Consider social, organizational & cultural context



Information Visualization

The eye…

the window of the soul,

is the principal means 

by which the central sense

can most completely and

abundantly appreciate 

the infinite works of nature.

Leonardo da Vinci

(1452 - 1519)



Information Visualization: Using Vision to Think 

▪ Visual bandwidth is enormous

▪ Human perceptual skills are remarkable

▪ Trend, cluster, gap, outlier...

▪ Color, size, shape, proximity...

▪ Human image storage is fast and vast

▪ Opportunities

▪ Spatial layouts & coordination

▪ Information visualization

▪ Scientific visualization & simulation

▪ Telepresence & augmented reality

▪ Virtual environments



Information Visualization: Definition

Compact graphical presentation and 

user interface for 

manipulating large numbers of items (102 - 106),   

possibly extracted from far larger datasets.

Enables users to make

discoveries, 

decisions, or 

explanations

about

patterns (trend, cluster, gap, outlier...),

groups of items, or

individual items.



Information Visualization: Design Guidelines

Direct manipulation strategies 

▪ Visual presentation of query components

▪ Visual presentation of results

▪ Rapid, incremental and reversible actions

▪ Selection by pointing (not typing)

▪ Immediate and continuous feedback

▪ Reduces errors

▪ Encourages exploration



Example: HomeFinder for Washington DC

HomeFinder application

Built from SpotFire technology

../HomefinderDemo/DQ.EXE


Example: HomeFinder for Washington DC

▪ Front end to Realtor MLS

▪ Direct manipulation w/ instant 

feedback.

▪ Reversible actions.

▪ No keyboard required.

▪ No search button.

▪ No error messages.

▪ Double-box slider controls.

▪ It works because housing is 

“location, location, location”.



Visual Info. Seeking: Design Principles

▪ Dynamic Queries
▪ Visual query creation and immediate output

▪ Rapid, incremental, and reversible actions

▪ Visual controls: sliders, buttons, selectors

▪ Overview Display with Zoom-Focus
▪ Starfield or scatterplot

▪ Area map

▪ Use of color for coding traits, patterns, intensity, frequency

▪ Some form of navigation and scaling

▪ Out-of-the-way labeling and/or details

▪ Tight Coupling
▪ Output becomes input…with details-on-demand



Information Visualization: The Mantra

▪ Overview Gain an overview of the entire collection 
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Information Visualization: The Mantra

▪ Overview Gain an overview of the entire collection 

▪ Zoom Zoom in on items of interest

▪ Filter Filter out uninteresting items

▪ Details-on-demand Select an item or group and 

get details when needed

Overview,  Zoom,  Filter,  Details-on-demand



Information Visualization: Additional Tasks

▪ Overview Gain an overview of the entire collection

▪ Zoom Zoom in on items of interest

▪ Filter Filter out uninteresting items

▪ Details-on-demand Select an item or group and 

get details when needed

▪ Relate View relationships among items

▪ History Keep a history of actions to support 

undo, replay, and progressive refinement

▪ Extract Allow extraction of sub-collections and 

of the query parameters



Information Visualization: Data Types

▪ 1D/Linear Document Lens, SeeSoft, Info Mural, Value Bars

▪ 2D/Map GIS, ArcView, PageMaker, Medical imagery

▪ 3D/World CAD, Medical, Molecules, Architecture

▪ Time data Perspective Wall, LifeLines, Lifestreams, 

Project Managers, DataSpiral

▪ Tree/Hierarchy    Conetree/Hyperbolic, Treemap

▪ Multi-D Parallel Coordinates, Spotfire, XGobi, Visage, 

Influence Explorer, TableLens, DEVise

▪ Networked Netmap, netViz, SeeNet, Butterfly, Multi-trees
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Table Lens: Zoom-Focus on large tables

http://www.inxight.com/demos/tl/mutualfunds.html


Real World Maps - Mapquest

▪ Interactive through direct 

manipulation

▪ Overview and detail 

focus

▪ Details-on-demand 

▪ Shows location of 

nearest 5 bookstores

▪ (Our building is on the 

wrong side of the street.)



Information Mural

An Information Mural is a 2D, graphical representation of a large 

information space fit entirely within a display window. The miniature 

representation is drawn using anti-aliasing techniques and intensity 

shading or varying pixel size, and is useful for visualizing overall trends 

and distribution patterns. 

Mural of the number of sun spots recorded daily, 1850-1993
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3D Viz: The Good, the Bad & the Ugly

▪ Immersive Virtual Environment
Heads-up display, stereo sound, and head tracking

▪ Desktop 3D Worlds
Medical imagery, architectural walk-throughs, scientific vizualization

▪ Desktop 3D Artificial Worlds
Virtual shopping mall, chat rooms w/ avatars, file cabinets

▪ Desktop 3D for Info Visualization
Perspective wall, treemaps, cone trees, starfields, data mountains

▪ 3D “Chartjunk”
Extruded barcharts, pie charts, histograms



( Chart junk ? )



Starlight



(out-of-business)



3D Info Visualizations: Pros & Cons

▪ Looks real cool!

▪ May be easier to navigate

▪ Great for geographic or 3D source data

▪ Tends to waste display space

▪ Perspective shortening
Obscuring items behind, comparing “heights” at different “distances”

▪ Multiple 2D, coupled displays often easier 

to scan and comprehend
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Current HCIL Research - LifeLines

Temporal data visualization

▪ Medical patient histories

▪ Customer relationship management

▪ Legal case histories



LifeLines



Customer History - LifeLines

Temporal data visualization

Medical patient histories

Customer relationship management

Legal case histories
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Hyperbolic Tree  /  Star Tree

http://www.inxight.com/products_wb/ht_server/ht_server_demos.html


Treemap - view large trees with node values

▪ Space filling

▪ Space limited

▪ Color coding

▪ Size coding
Requires learning

(Shneiderman, ACM Trans. on Graphics, 1992)

TreeViz (Mac, Johnson, 1992)

NBA-Tree(Sun, Turo, 1993)

Winsurfer (Teittinen, 1996)

Diskmapper (Windows, Micrologic)

Treemap97 (Windows, UMd)

http://www.smartmoney.com/marketmap/


Treemap – Mapping the Internet

www.webmap.com

www.map.net

http://www.webmap.com/learn_more.html
http://www.webmap.com/learn_more.html
http://images.map.net/help/flash.html
http://images.map.net/help/flash.html


One Other Approach to Web Searching

Lighthouse Demo

http://toowoomba.cs.umass.edu/%7Eleouski/lighthouse/LighthouseApplet.html
http://toowoomba.cs.umass.edu/%7Eleouski/lighthouse/LighthouseApplet.html
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Other Issues: Labeling

▪ Eccentric labels and Hover labels / tool tips

http://www.cs.umd.edu/hcil/excentric/dist/bin/test7.html

http://www.cs.umd.edu/hcil/excentric/dist/bin/test7.html
http://www.cs.umd.edu/hcil/excentric/dist/bin/test7.html


Other Issues: Large Data Query

▪ Use Query Previews
Helps users refine queries and know how big result set is.
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Other Issues: Large Data Query



Information Visualization: Additional Tasks
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