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Interdisciplinary research community
- Computer Science & Info Studies
- Psych, Socio, Educ, Jour & MITH

www.cs.umd.edu/hcil
vimeo.com/72440805 



Designing the User Interface

Design Theories
& Research Methods

Direct manipulation
Menus, speech, search
Social Media
Information Visualization

www.cs.umd.edu/hcil/DTUI6
Sixth Edition: 2016



Tiny touchscreen keyboards                  Photo tagging

Web links

Contributions



Spotfire Treemaps FinViz

NodeXL EventFlow
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Information Visualization

• Detect faulty & missing data, unusual 
distributions, anomalies, outliers

• Produce more thorough data analyses & 
profounder insights

• Develop richer understandings to ask 
bolder questions

The purpose of visualization is insight, 
not pictures
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• Visual bandwidth is enormous
• Human perceptual skills are remarkable

• Trend, cluster, gap, outlier...
• Color, size, shape, proximity...

• Three challenges
• Meaningful visual displays of massive data 
• Interaction: widgets & window coordination
• Process models for discovery

1999 2004                                  2010



Information Visualization: Cultural Meme
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• Minard's Visualization Of Napoleon's 
1812 March

https://thoughtbot.com/blog/analyzing-minards-visualization-of-napoleons-1812-march

Minard's Napoleon's 1812 March



John Snow’s London Cholera May 1854



Information Visualization: Mantra

• Overview, zoom & filter, details-on-demand
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(The Eyes Have It, IEEE VL, 1996)
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https://mdl.library.utoronto.ca/dataviz/getting-started



10M - 100M pixels: Large displays 



16M pixels: My Workstation



100M-pixels & more



1M-pixels & less Small mobile devices



VIZ @ UBC

The purpose of 
visualization 
is insight,
not pictures



Anscombe’s Quartet

1 2 3 4
x y x y x y x y
10.0 8.04 10.0 9.14 10.0 7.46 8.0 6.58

8.0 6.95 8.0 8.14 8.0 6.77 8.0 5.76

13.0 7.58 13.0 8.74 13.0 12.74 8.0 7.71

9.0 8.81 9.0 8.77 9.0 7.11 8.0 8.84
11.0 8.33 11.0 9.26 11.0 7.81 8.0 8.47
14.0 9.96 14.0 8.10 14.0 8.84 8.0 7.04

6.0 7.24 6.0 6.13 6.0 6.08 8.0 5.25

4.0 4.26 4.0 3.10 4.0 5.39 19.0 12.50

12.0 10.84 12.0 9.13 12.0 8.15 8.0 5.56

7.0 4.82 7.0 7.26 7.0 6.42 8.0 7.91
5.0 5.68 5.0 4.74 5.0 5.73 8.0 6.89
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Property Value
Mean of x 9.0
Variance of x 11.0
Mean of y 7.5
Variance of y 4.12
Correlation 0.816
Linear regression y = 3 + 0.5x



Anscombe’s Quartet



Spotfire: DC natality data



Spotfire: Retinol’s role in embryos & vision



http://registration.spotfire.com/eval/default_edu.asp



http://spotfire.tibco.com/en/demos/world-energy-survey.aspx

Spotfire web demo



Tableau: Singapore Traffic Data 

http://www.tableau.com/products/desktop#video



Tableau: RWJF Hospital Analysis

https://public.tableau.com/s/blog/2013/12/2013-award-winners



Multi-Variate: Race in Schools

http://www.nytimes.com/interactive/2016/04/29/upshot/money-race-and-success-how-your-school-district-compares.html



http://www.nytimes.com/interactive/2014/06/05/upshot/how-the-recession-reshaped-the-economy-in-255-charts.html



LifeLines: Patient Histories

www.cs.umd.edu/hcil/lifelines



Temporal Data: TimeSearcher 1.3

• Time series
• Stocks
• Weather
• Genes

• User-specified
patterns

• Rapid search

http://www.cs.umd.edu/hcil/timesearcher/videos/TimeSearcherDemo.mp4


Baby Name Voyager: Time Series

• 1000 most popular names for children  
for each census from 1880

What questions might you ask?

http://www.babynamewizard.com/voyager
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Baby Name Voyager: Time Series

http://www.babynamewizard.com/voyager



Treemap: NY Times – Car&Truck Sales

www.cs.umd.edu/hcil/treemap/



FinViz: Mixed day, July 30, 2015

https://finviz.com/map.ashx

https://www.finviz.com/map.ashx


FinViz: Bad day, August 21, 2015



FinViz: Better day, August 25, 2015



FinViz: Good day, August 26, 2015



Canada Exports: Products 

https://atlas.media.mit.edu/en/profile/country/can/



Canada Exports: Destinations 

https://atlas.media.mit.edu/en/profile/country/can/



Excel includes treemaps, 2014



https://www.nationalgeographic.com/magazine/2018/05/
genius-picasso-art-categories-infographic/



NodeXL:
Network Overview for Discovery & Exploration in Excel

www.codeplex.com/nodexl



NodeXL:
Network Overview for Discovery & Exploration in Excel

www.smrfoundation.org/nodexl



2017-18 U.S. 115th Senate co-voting network



Pittsburgh Metro

Westinghouse Electric

Pharmaceutical/Medical

No Location Philadelphia

Innovation Clusters: People, Locations, Companies

11,000 nodes
26,000 links
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Patent
Tech

SBIR (federal)

PA DCED (state)
Related patent

2: Federal agency

3: Enterprise

5: Inventors

9: Universities

10: PA DCED

11/12: Phil/Pitt metro cnty

13-15: Semi-rural/rural cnty

17: Foreign countries

19: Other states

Pittsburgh Metro

Westinghouse Electric

Pharmaceutical/Medical

No Location Philadelphia

Navy

Innovation Clusters: People, Locations, Companies





Illinois Economic Development: Scott Dempwolf

http://www.illinoisinnovation.com/filebin/ISTC_RoadmapFINAL.pdf



[Divided]
Polarized Crowds

Tight Crowd
[Unified]

[Fragmented]
Brand Clusters

Community Clusters
[Clustered]

[In-Hub & Spoke]
Broadcast Network

Support Network
[Out-Hub & Spoke]

6 Twitter Network Structures

www.pewinternet.org/2014/02/20/mapping-twitter-topic-networks-from-polarized-crowds-to-community-clusters 





Analyzing Social Media Networks with NodeXL

I. Getting Started with Analyzing Social Media Networks
1. Introduction to Social Media and Social Networks
2. Social media: New Technologies of Collaboration
3. Social Network Analysis

II. NodeXL Tutorial: Learning by Doing
4. Layout, Visual Design & Labeling
5. Calculating & Visualizing Network Metrics
6. Preparing Data & Filtering
7. Clustering &Grouping

III Social Media Network Analysis Case Studies
8. Email
9. Threaded Networks

10. Twitter
11. Facebook 
12. WWW
13. Flickr
14. YouTube
15. Wiki Networks

www.elsevier.com/wps/find/bookdescription.cws_home/723354/description



8 Golden Rules of Data Science

• Choose actionable problems & compelling theories
• Open your mind: domain experts & statisticians
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8 Golden Rules of Data Science

• Choose actionable problems & compelling theories
• Open your mind: domain experts & statisticians

• If you don’t have questions, you’re not ready.
• Clean, clean, clean,…your data (gently on the screen)

• Know thy data: ranges, patterns, clusters, 
gaps, outliers, missing values, uncertainty

• Evaluate your efficacy, refine your theory
• Take responsibility, be resilient in the face of failure
• World is complex, proceed with humilityD
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hcil.umd.edu
HCIL 36th Annual Symposium: April 4, 2019



IEEE Visualization Conference 2019



VIZ @ UBC

The purpose of 
visualization 
is insight,
not pictures



• Minard's Visualization Of Napoleon's 
1812 March

https://thoughtbot.com/blog/analyzing-minards-visualization-of-napoleons-1812-march

Minard's Napoleon's 1812 March



John Snow’s London Cholera May 1854



https://www.nationalgeographic.com/magazine/2018/05
/genius-picasso-art-categories-infographic/



https://web.northeastern.edu/naturalizing-immigration-dataviz/



Ford-Kavanaugh Testimony

https://www.vox.com/policy-and-politics/2018/9/28/17914308/kavanaugh-ford-question-dodge-hearing-chart



Statistical Methods & Visual Analytics

Statistical Methods
Machine Learning

Visual Analytics

Data
Data

Algorithm

Model

Inspect for Errors
 Clean/Filter

Explore for Patterns, Find Clusters,
Probe Anomalies, Split Groups,

Sharpen Analytic Focus

Questions, Observations, 
Hypotheses & Insights



For More Information

• Visit the HCIL website for 700 papers & 200 videos
www.cs.umd.edu/hcil

• Conferences & resources:   www.infovis.org
• See Chapter 16 on Info Visualization

Shneiderman, B. et al., Designing the User Interface:
Strategies for Effective Human-Computer Interaction:

Sixth Edition (2016)   http://bit.ly/1T5UGn0
• Card, S., Mackinlay, J., and Shneiderman, B. (1999)

Readings in Information Visualization: Using Vision to Think
• Munzner, T. (2014), Visualization Analysis & Design 
• Wikipedia

• https://en.wikipedia.org/wiki/Visual_analytics
• https://en.wikipedia.org/wiki/Information_visualization



For More Information

• Treemaps
• Visual Action: www.visualaction.com 
• Apps: finviz.com   datausa.io  
• 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

• EventFlow: www.cs.umd.edu/hcil/eventflow
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