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Design Issues
o

® Input devices & strategies
* Keyboards, pointing devices, voice @y

* Direct manipulation .

°* Menus, forms, commands

® QOutput devices & formats
* Screens, windows, color, SoUNd  |lls o

] DESIGNING THE USER INTERFACE

* Text, tables, graphics

* Instructions, messages, help

® Collaboration & Social Media www . awl . com/DTUL

* Help, tutorials, training Fifth Edition: 2010

°* Search  ® Visualization

Ben Shneiderman & Catherine Plaisant
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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

Information Visualization
o

®* Visual bandwidth is enormous READINGS IN

* Human perceptual skills are remarkable I NFORMATION
- Trend, cluster, gap, outlier... VISUALIZATION
-+ Color, size, shape, proximity...

°* Human image storage is fast and vast

®* Three challenges
* Meaningful visual displays of massive data
° Interaction: widgets & window coordination

* Process models for discovery:
Integrate statistics & visualization T T
: . STUART CARD
Support an_notatlon & collaboration et
Preserve history, undo & macros BEN SHNEIDERMAN

USING VISION

ro THINK




Anscombe’s Quartet
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© Cell Cycle siRNA Plate 1 - Spotfire GE Healthcare DecisionSite

HEiIe Edit View Visualization Data Tools Guides Window Help

Spotfire: Retinol’s role in embryos & vision

[gle|zod|¢ | aajnw||-caexrmE ||B 20 ||«k=||wa |

Guides

Contents > Simple Plate
Map Visualisation

GE Healthcare
Plate Map
Yisualisation
Guide

Plate Map Yisualisation

This guide will create plate
views from IN Cell data that
have been transferred using
the Spotfire Connect utility .
The guide is based on
individual object data and
assumes that two colurnns
called wellR and WellC exist
to describe the plate
position,

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

Open demonstration data
and Display table

Opens the
demonstration data
saved with the Guide
and displays a table.
Displaying the table is
an optional step
showing that the
above action fink
does actually load the
data. Alternatively,
you can use the
Spotfire Connect
utility to transfer data
from IN Cell
Investigator,
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[x] e

4] Nuclear Testure ~

v (31 Cells

G1 Cells

Nuclear Texture

Cells

[ cels »

MCM4
CDCasL

Nuclear.
Texture

Nuclear Area
Micronuclei

0 1.322
G1 Cells
1.0387596... 1.78666666...
(B T
Nuclear &rea
1.971544
4
Micronuclei
4.9425 T
4
Nuclear Texture ™)

Column

Row F

Column 10

SiRNA RBP1

Cells 0916

G1 Cells 1.653333333...

Nuclear Area 098185
Micronuclei 2.3025
Nuclear Texture  1.015828347...

Plate Map

Color by G1 Cells:
0 1.78666666...
[

Size by Cells
1.322

0
o 02000

Ready

===

[59 aut of 96 records visible (61.46 %), 0 marked



Spotfire: DC natality data

©  dcnatality4 - Spotfire DecisionSite 8.0
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Large displays
for single or multiple users
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Small mobile devices




Treemap: Gene Ontology

+ Space filling

+ Space limited
+ Color coding
+ Size coding
- Requires learning

‘
Se e Y|

(Shneiderman, ACM Trans. on Graphics, 1992 & 2003)
www.cs.umd.edu/hcil/treemap/



Treemap: WHC Emergency Room
(6304 patients in Jan2006)
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Treemap: WHC Emergency Room

(6304 patients in Jan2006) (only those service time >12 hours)
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reemap: Nutritional Analysis

THE HIVvE GrROUP

BusiINESS AT A GLANCE

HOME SOLUTIONS PRODUCTS USABILITY GALLERY COMPANY

Nutritional Analysis - USDA Public Data

Group by: Size by: Color Represents: -:-
1. Food Group - A Calories - - )
(L10) high nia

FILTERS
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Treemap: Newsmap (Marcos Weskamp)
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Newsmap: Health News in US, UK & AU
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HOME PAGE | TODAY'S PAFPER |

NY Times: Visualization Lalp  EheNowllorkTimes

Sunday, October 24, 2010

Treemap for Comparisons of Number of infant deaths per 100,000 live
births in selected countries
Created by an anonymous user Browse All Visualizations »
Treemap Organization (Drag to Reorder)
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Community Health Data Map

& Community Health Map [+
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W (7] Life Expectancy
1 IZ) 1nrant mortalty
[7] selt-Reported FaiPoor Overall Health

[T Avg Number of Unhealthy Days
Access

|¥] parcant Uninsured

Be,h County (7] Pnysicians per 100,000 2
Life Expectancy 77 dyears Public Health

[T] Smoking Rate
[T] Lac of Physical Actty

Life Expectancy

666 - 695 years
o056 72.4 vears
A 72,4- 75,3 yoars
W75.3-732 years
B e2-82.3voan

[T obestty
] Nutrition
[7] Flu Vaccinations fage 65+)

ZIP Code
-[Updme] ‘;,“l[Shomeph:

7 No Dok Avalkabie
Wedian ncome Foverty Rate Percent Over Age 85 Percent with Bachebr's Degree
| | | | ; —-
n I ﬂ ﬂ I ﬂ ﬂ I ﬂ I_} I ﬂ [ YourCounty ] National Avg
$17,487 to $107,201 110 57% 2to 37% 410 55%
Lite Expectancy |PercentUninsured | Nutrtion
min=08.8 years mn=386 % min=A3.1 %
ol Aot | e averags=76€.4 ysars | avorage~-134 % |averags-780 % 1 ol M a p
.| 4| max=Bi3yearsgy max=357% g | mMax=U5&%g 4 '
wwaccony® < TR == 2. Selection panel

oo | | e I 3. Filter panel
PESTTTENTS 0 | [ 4. Table

e
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Temporal Data: TimeSearcher 1.3

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

Timeﬁearcher...SZ weeks of closing prices
File Edit View Transform Help
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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)

M| TimeSearcher[Build:1.0.1615.18609] = | | |i|
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LifeLines: Patient Histories
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LifeLines2: Contrast+Creatine

i LifeLines 2 - contrast+creatine-large.txt.out{deID).txt {deidentified data) - |5’ |5|
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LifeLines2: Align-Rank-Filter & Summarize
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LifeLines2: Align-Rank-Filter & Summarize
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LifeFlow: Aggregation Strategy
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LifeFlow: Interface with User Controls
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LifeFlow - IUI'EW e H'Elp b
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Process Model: Temporal Event Analysis

* Data acquisition, wrangling & cleaning
®* Examine data in visualization

* Exploratory Search
* Systematically, yet flexibly apply visual operators
* Deal with unexpected findings

® Analysis & Explanation

° Determine to what extent the questions are answered
- System & data limitations

* Refine existing questions

* Report to colleagues
* Document discoveries & disseminate results



Office of National Coordinator: SHARP

National Research Council report (2008)
Computational Technology for Effective Health Care:
Immediate Steps and Strategic Directions

www.nap.edu/catalog/12572 . html

Strategic Health IT Advanced Research Projects
- Security of Health Information Technology
- Patient-Centered Cognitive Support
- Healthcare Application and Network Platform Architectures
- Secondary Use of EHR Data

http://healthit.hhs.gov/portal/server.pt?open=512&ocbjID=1806&mode=2



National Center for Cognitive Informatics &
Decision Making in Healthcare

Work-Centered Design of Care Process Improvements in HIT
Cognitive Foundations for Decision Making: Implications for Decision Support

Modeling of Setting-Specific Factors to Enhance Clinical Decision Support
Adaptation

Automated Model-Based Clinical Summarization of Key Patient Data

Cognitive Information Design and Visualization: Enhancing Accessibility and

Understanding of Patient Data :
Construct an interface which supports the integration of clinical understanding,
decision making, and problem solving. This project will also provide metrics
to evaluate and compare the efficacy of this open-source interface as compared

to commercial interfaces
Sharpc.org



UMD HCIL Early Directions

Missing Laboratory Reports
Medication Reconciliation

Alarms and Alerts Management



\ Human-Computer
lmhraction Lab
~ University of Maryland

2 O years of
+ Video Reports Online

NEWS

28th Annual Symposium
May 26-27, 2011

www.cs.umd.edu/hecil

|search hcil




For More Information

Visit the HCIL website for 400 papers & info on videos

www.cs.umd.edu/hcil
Conferences & resources. www.infovis.org

See Chapter 14 on Info Visualization
Shneiderman, B. and Plaisant, C., Designing the User Interface:
Strategies for Effective Human-Computer Interaction:
Fifth Edition (March 2009) www.awl.com/DTUI

Edited Collections:
Card, S., Mackinlay, J., and Shneiderman, B. (1999)
Readings in Information Visualization: Using Vision to Think
Bederson, B. and Shneiderman, B. (2003)
The Craft of Information Visualization: Readings and Reflections



For More Information

®* Treemaps
¢ HiveGroup: www.hivegroup.com
° Smartmon €Y. www.smartmoney.com/marketmap
* HCIL Treemap 4.0: www.cs.umd.edu/hcil/treemap
¢ SpOtfire: www.spotfire.com
®* TimeSearcher: www.cs.umd.edu/hcil/timesearcher
® NodeXL: nodexl .codeplex.com

® Hierarchical Clustering Explorer:

www.cs.umd.edu/hcil/hce

LifeLineS2: www.cs.umd.edu/hcil/lifelines2
®* Similan: www.cs.umd.edu/hcil/similan



