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Interdisciplinary research community
- Computer Science & Info Studies
- Psych, Socio, Poli Sci & MITH

(www.cs.umd.edu/hcil)
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Scientific Approach (heyo: rendly)

® 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
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Design Issues

® Input devices & strategies
* Keyboards, pointing devices, voice T
* Direct manipulation
* Menus, forms, commands

® QOutput devices & formats
* Screens, windows, color, sound
* Text, tables, graphics
* Instructions, messages, help

® Collaboration & communities
® Manuals, tutorials, training
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U.S. Library of Congress

erican Memo

y Historical Collections for the National Digital Library

® Scholars, Journalists, Citizens

® Teachers, Students
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Visible Human Explorer (NLM)

Quit Subject Image Type About,.. Help...

—Dweryview — Image Select

® Doctors

® Surgeons

Retrieve Full-Size Image...

® Researchers

—Range Select

® Students

Copyright f{ct 1995

Human-Conputer
Interaction Lab

University
of Maryland
at College Park

Local Image Directory: Imagesy 309 MBytes: 2201
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NASA Environmental Data

® Scientists
® Farmers
® Land planners

® Students

Global
Cha

Master
Directory

(Global Change Master Directory

Cluery Prewview

Area Selection:

melect attnibutes of
by clicking on map a

Topic Selection: Year Selection:

Btrosphere 2151 FPrelustoric |0

Binaphere 1023 | ooot - 1599 | |21

Cryasphere |313 1700- 1799 [ |51

Hurnan Ditvensions | 585 1200 - 1849 |91

Hydrosphere |63 1250 - 1899 | 223

Land Surface | 202 1900 - 1929 409

Olceans 1321 | 1930 - 1939 415

Paleaclimate [120 1940 - 1949 | 492

Radiance Or Imagery | 732 1950 - 1959 | 711

Solar Physics [113 1960 - 1963 078 |

Solid Farth | 420 1970 - 1573 1649 |

Mot Specified 0 1920 - 1929 2445 |
1990 - 1993 2301 |
Mat Specified [




Bureau of the Census

® Economists, Policy
makers, Journalists

® Teachers, Students

American FactFinder”,_
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NSF Digital Government Initiative

Census,
NCHS,

BLS, EIA,
NASS, SSA

® Find what you need
® Understand what you Find
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http://www.nsf.gov/start.htm
http://ils.unc.edu/idl/index.html

International Children’s Digital Library
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Read books!

QUICK LINKS

mylCDL Account
= Register f Siqn in
» Select language

For first-time visitors
= Mission & summary

» General FAD

For returning visitors

= Recently added
books

For book contributors

= Contribute books

= Policies and
statements

= Scanning instructions

For researchers
= Fast facts

= Papers

= Presentations

For volunteers
» ICDL Ambassadors
= Translators

www.childrenslibrary.org

INTERNATIONAL CHILDREN’S DIGITAL LIBRARY

& Library for the World's Children

About us Sponsors How to contribute
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Meed help?

Simple Search

Oﬂ@

Simple search

Location search

Our Mission

We are a library that provides free access to children's
books from around the world. By ensuring access to
books from many cultures and in diverse languages, we
foster a love of reading, a readiness to learn, and a
response to the challenges of world illiteracy.

9,

Three to Five

D,

Six to Nine

&

We invite you to explore our growing library and
learn how you can_contribute to our efforts.

Ten to Thirteen

©

FEATURED BOOKS Make Believe Books

Colorful illustrations with Jeanette Marin
May 8, 2006 Selactad by Jeanette Marin, a student at the
University of IMarvland. Jeanette has three dauchters

True Books

Home = Fead books! = Simple Search

C

Rainbow Covers Red Covers Crange Covers  Yellow Covers Green Cove
French ¥|=16 books
ﬁuou
LJEAN
-

Aliou and Jean

of ... The baby's dall

French

French

A big little girl Collection of 150 prints a... I'm
French French French
Short Books  Medium Books Long Books  Recently Added  Award Winn
Books Books
Keywords in | English v | Se



Piccolo: Toolkit for 2D zoomable objects

Structured canvas of
graphical objects in a
hierarchical scenegraph

* Zooming animation
* Cameras, layers

Open, Extensible & Efficient
Java, C#, PocketPC versions

www.cs.umd.edu/hcill/piccolo

AppLens & Launch Tile
UMD, Microsoft Research

= M ZEHE
New Yiew Where Are My..? Find [“ New ¥iew Where Are My...? Find [|‘

DatelLens

Windsor Interfaces, Inc.
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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)
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Using Vision to Think

® Visual bandwidth is enormous READINGS IN

e Human perceptual skills are remarkable IlNFORMATION
« Trend, cluster, gap, outlier... NV TSUALILIZATION
« Color, size, shape, proximity... UsING VISION

* Human image storage is fast and vast

® Opportunities
* Spatial layouts & coordination
* Information visualization
* Scientific visualization & simulation
* Telepresence & augmented reality R ARD. Silinae

STUART CARD

* Virtual environments Jock MACKINLAY

BEN SHNEIDERMAN

ro THINK
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@ Cell Cycle siRNA Plate 1 - Spotfire GE Healthcare DecisionSite

JJ File Edit Wiew Wisualization Data Tools Guides Window Help

welw||lteuexrme ||Elaos||sE||wa |

Guides

Contents = Simple Plate
Map Wisualization

GE Healthcare
Plate Map

/ ¥isualisation
Guide

Plate Map ¥Yisualisation

This guide will create plate
views frorm IN Cell data that
have been transferred using
the Spotfire Connect utility,
The guide is based on
individual object data and
assurnes that two colurnns
called WellR and WwellC exist
to describe the plate
position,

Each plate map can be
configured further using the
Properties dialogue.

Open demonstration data
and Display table

Cpens the
demonstration data
saved with the Guide
2nd dispizys & table,
Displaping the table is
an opfional step
showing that the
ahove action fink
does actually load the
data, Afternatively,
you can use the
Spotfire Connect
atitity to transfer data
from IN Cell
Investigator,
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Spotfire: Retinol’s role In embryos & vision
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Spotfire: DC natality data

© dcnatality4 - Spotfire DecisionSite 8.0

File Edit Wiew visualization Tools Window Help
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Information Visualization: Mantra

Overview, zoom & filter, details-on-demand
Overview, zoom & filter, details-on-demand
Overview, zoom & filter, details-on-demand
Overview, zoom & filter, details-on-demand
Overview, zoom & filter, details-on-demand
Overview, zoom & filter, details-on-demand
Overview, zoom & filter, details-on-demand
Overview, zoom & filter, details-on-demand
Overview, zoom & filter, details-on-demand
Overview, zoom & filter, details-on-demand
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Information Visualization: Data Types

N ® 1-D Linear Document Lens, SeeSoft, Info Mural, Value Bars
>l ® 2-D Map GIS, ArcView, PageMaker, Medical imagery
8 ® 3-D World CAD, Medical, Molecules, Architecture
® Multi-Var Parallel Coordinates, Spotfire, XGobi, Visage,
N Influence Explorer, TableLens, DEVise
% ® Tem poral Perspective Wall, LifeLines, Lifestreams,
‘-IE Project Managers, DataSpiral
— | ® Tree Cone/Cam/Hyperbolic, TreeBrowser, Treemap
® Network Netmap, netViz, SeeNet, Butterfly, Multi-trees

(Online Library of Information Visualization Environments)
otal .umd.edu/Olive
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ManyEyes: A web sharing platform

explore Sign in
visualizations
Ii 11 i - - -
bt Try Our Featured Yisualizations!
comments
U.S. Overall Violent  Early magazine Harry Potter is World of Warcraft
participate Crime Rate per content Freaking Popular Top 100 Item Drops
create visualization 100,000 Popul... by Mob

upload data set

learn more
gallery & tour
visualization types
data format & 5iyle ik linoi=? Ato IO WWas L= much a parlor game as

A Understanding a virtual
about Many Eyes B . zation! Resd the warld

[ ents
FAQ ) " :

by Martin Wattenberg by Alisan oy i

oty

1A -
Many E

contact
contact us

Welcome to the alpha version of Many Eyes!
Wiew your data, ask questions, and share your discoveries.
Harness the collective intelligence

many eyes of the net for insight and analysis.

for shared visualization and discovery

brought to you by

http://services.alphaworks. 1bm.com/manyeyes/app




Treemap: view large trees with node values

- - LI PRO BASKETBALL ANALYZER

+ Space fIIIIng o CE HT_LANTRHA i DALA AVE &

+ Space limited I8 o dy: i III\

+ Color coding

T Size coding T | |

— Requires learning e L
TreeViz (Mac, Johnson, 1992) : - i | T | '
NBA-Tree(Sun, Turo, 1993) smcoe e i; | st o
Winsurfer (Teittinen, 1996) ' ' . |
Diskmapper (Windows, Micrologic)
SequoiaView, Panopticon, o 5 Py — e it

HiveGroup, Solvern e = e i |

SEARCH FOR: JQ_I— ,_JJ

Treemap4 (UMd, 2004)

(Shneiderman, ACM Trans. on Graphics, 1992 & 2003) HCIL



Treemap: Stock market, clustered by industry
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Market falls steeply Feb 27, 2007, with one exception
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Market falls 311 points July 26, 2007, with a few
exceptions

Cull& 1347357

Mazdag 2599

34 42 pm July 26
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Market mixed, October 22, 2007,
Energy & Basic Material are down

Dula, 13363.84 +46.52 +0.30% = Masdag 273313 +27 97 +1.03% =144 pm Oct, 22
[
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Market mixed, February 8, 2008
Energy & Technology up, Financial & Health Care down
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Market rises 319 points, November 13, 2007,
with 5 exceptions
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Treemap: Newsmap
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Treemap:. Gene Ontology
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Treemap: Product catalogs www_hivegroup . com

www hivegroup.com/amazon_dyn.html - Microsoft Internet Explorer - |EI|1|

The Hive Group [ ciose Window [*Audio & video | [*camera & Phota * =l [* Computer Add-Ons =

Dlgltal Cameras: All Dlgltal Cameras Amazoncom prices subject to change, Generated: Mon Oct & 22124134 2003
HONEYCOMB LAYOUT

GROUP Inz SIZE represents: COLOR represents: .:l |:| EICIERS
| Product Manufacturer 7| |amazon.com - ourPrice | |amazan.com - Sales Rank x| —— Sectellen nia " 1) Show Only Available items
2) Average Customer Review:
IAII 'l
pangn | oo | gomeon | g6 [ 426 r
F1,016.95 799,98 $509.. 3) Amazon.com - You Save %:
99.99 6. | $24... | l
Pentax Optio 555 5MP =, TR & | - jan hd
Digital Camera w/ 5x e s _,!]
Optical Zoom rg 4) Amazon.com - You Save §:
™ [s0-340
{ §41 - 582
$83-%124
e H9... 24 $125- §166
Peritax $167 - §208
P T $170.9...
SHOP | ROASTING | FRESHNESS | TASTING | ABOUT US ListPrice:  nia $203- §230
-Rgets Coﬂ:ee &Tfa Our Price:  $599.99 ]
COFFEE TASTING | COFFEE BREWING | TEA TASTING | TEA BREWING You Save: hia .
Availability: Mot yet relessed CoRED ) (R LT = (UL (FECE
Features: - - - - - - ---cooooia o I” [$36- $1029
COFFEE SELECTOR 1. 5.0 MegaPixel CCD $1030- §2023
1. Ultra lightweight aluminum alloy body - Weighs anly $399.09 52024 - $3016
CLICK HERE FOR HELP. 720z $3017 - $4010
1. “oice recording mode - audio capahbilty that rivals 4011 - $5004
$:£5F51ﬁ"gp'¥c;}';ﬁfwg stand alone audio recording devices $349.99 5005 - §5994
PEET'S COFFEES. . Unlimited recording in Movie mode with sound
CLICK ON A COFFEE TO ADD .
{EJ:NYRgEECART OR TO Averange Customer Reviewy: 0000 Stars (0 Reviews) () CHERmG - Salls RN
. Sales Rank: 3,670 I [95- 6802
9983 6393 - 13689
Click to View Options - 13690 - 20486
GROUP = COFFEE TYPE 0 $15... 20487 - 27283
SIZE PRICE laying: 94 of 94 & Product Cell Labels: | IPrice 'l | SEARCH: | 27284 - 34031

Top Blend
COLOR BODY

Premium coffees from Latin America
and the Facific blended to create
full body, spanding acidity, and
spicy notes.

$10.95 / Ib (Click for mnre)&-

CHECK A BOX TO VIEW...
o [
HE

k Rogst

L
Click here to let us know what yvou think of Peet's Coffee Selector.

Powered by Honeyeoomb™,
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LifeLines: Patient Histories
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LifeLines: Customer Histories
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Temporal Data: TimeSearcher 1.3

® Time series
* Stocks
* Weather
* Genes
® User-specified
patterns
® Rapid search

TimeSearcher...SZ weeks of closing prices
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Temporal Data: TimeSearcher 2.0

® Long Time series (>10,000 time points)
® Multiple variables

® Controlled precision in match
(Linear, offset, noise, amplitude)
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Goal: Find Features in Multi-Var Data

® Clear vision of what the data Is
® Clear goal of what you are looking for

® Systematic strategy for examining all views

® Ranking of views to guide discovery
® Tools to record progress & annotate findings

Hcii;



Multi-V: Hierarchical Clustering Explorer
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Do you see anything interesting?
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What features stand out?

Scatter Plot

Electronegativity

125 150 175 225 2
lonization Energy HCi L



Correlation...What else?

Scatter Plot /

HCIL



... and Outliers

Scatter Plot

Electronegativity

150 175 200 225 250
lonization Energy

NS .
RN HCIL



il
Demonstration W

® US counties census data
e 3138 counties

* 14 dimensions : population density, poverty
level, unemployment, etc.

HCIL



Rank-by-Feature Framework: 1D

Ranking Criterion
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Rank-by-Feature Framework: 2D

Ranking Criterion
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A Ranking Example
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HCE Status
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Evaluation Methods

Ethnographic Observational Situated
® Multi-Dimensional

® In-depth

®* Long-term

® Case studies

HCIL



Evaluation Methods

Ethnographic Observational Situated
® Multi-Dimensional

® In-depth

®* Long-term

® Case studies

Domain Experts
Doing Their Own Work
for Weeks & Months

HCIL



Evaluation Methods

Ethnographic Observational Situated
® Multi-Dimensional

® In-depth

®* Long-term

® Case studies

MILCs

Shneiderman & Plaisant, BeLIV workshop, 2006 HCIL
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® Evaluate
Hierarchical
Clustering Explorer
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® Focused on rank-by-feature framework

® 3 case studies, 4-8 weeks |
(molecular biologist, statistician, meteorologist)

® 57 email surveys

® |dentified problems early, gave strong positive
feedback about benefits of rank-by-feature

Seo & Shneiderman, IEEE TVCG 12,3, 2006 HCiT;}



Senatorial Social Network

Links are drawn
between senators
if they voted
together on wore
than 150 RCs.

MILC example

® Evaluate
SocialAction

The Pemocrats Both Brownback and
Mclain are isolates

(blue) and

Republicans (red) 33';:5’;}:’:}',";’."’“
forw natural 150 times with any
communities. other senator.

Adam Perer & Ben Shneiderman @

® Focused on integrating statistics & visualization

® 4 case studies, 4-8 weeks
(Journalist, bibliometrician, terrorist analyst,
organizational analyst)
® |dentified desired features, gave strong positive
feedback about benefits of integration HciI'}
Perer & Shneiderman, 2007




Case Study Methodology

1) Interview (1 hr)

2) Training (2 hr)

3) Early Use (2-4 weeks)
4) Mature Use (2-4 weeks)
5) Outcome (1 hr)

HCIL



Take Away Message

Rank-by-Feature Framework

® Decomposition of complex problems
Into multiple simpler problems wins

® Ranking guides discovery
® Systematic strategies

www.cs.umd.edu/hcil/hce

HCIL
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