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Traditional Modeling & Simulation Outputs
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Things we all care about

s . @ e Solving problems

 Analyzing data
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» See what we study actually get used by others!




Things we all NEED to care MORE about

« Showcasing our work to others

SHOW  Getting people excited about our work
AM_D  Getting people who have the power to fund
TELL our work willing to fund MORE of our work!

e e COMMUNICATING RESULTS!
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Changing our mindset

e |s an animation always appropriate?
« What other options do | have? = BUILD FOR A

e Should this be difficult? oy
» Do we have the tools we need? el
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* Goal:
“Effectively communicating our results
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“How much data are we getting today?

* RITIS Today
* Traffic events: 40,000 records per day: 0.001 Gb/day
 Traffic detectors: 35,000,000 records per day: 5 Gb/day
* Probe vehicle data: 4,200,000,000 records per day: 550 Gb/day

CCTV, weather, radio, etc: NO,STA,TSK,EPT records per day: ??? Tb/day
V2X & Automation data: ?,??7?,7??,???,7?? records per day: ??? ?b/day

EVENT DETECTOR PROBE CONNECTED
VEHICLE




Our Challenge

e Our mission is to make ALL of this data
* easily accessible,
e usable, and
e understandable
to end users and ITS applications...

4]
1
1
0
(0]
1
o
i How do we
4 attempt to do
1 “‘. i
1 . ' this?
EIGI : -
0 ' . :
70 4" Dﬂanlo‘“f 001 uqu?n*’: 2010 ﬁ’sicﬂl o™ 1
(¥ Dﬂ1lﬂ' ! Gla’n; Dluﬂi"[}l‘ﬂjﬂg o1 e0@' 9i1¢

© 2013 Michael L. Pack, UMD CATT Laboratory



Visual Analytics

» Not just about pics and graphs...

e Traditional querying (or analysis) demands that you
« Know what question to ask
* know how to ask it (SQL or other language)

« Visual Analytics provide the
freedom to:

- Explore data in new ways

- Ask meaningful questions
that you wouldn’t have
normally thought to ask

- Develop new hypothesis

- and realize new solutions




Why Visualization?
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 Visual bandwidth is enormous

» Human perceptual skills are remarkable
» Trend, cluster, gap, outlier...
» Color, size, shape, proximity...

* Human image storage is fast and vast



An Experiment:

On the next slide, tell me the 3
countries with the largest values beside
them.

You have 3-seconds.



Road deaths per Population Road
100,000 population (millions) deaths
Australia 8.0 20.3 1,627
Austria 9.3 8.2 768
Belgium 104 104 1,089
Canada 9.1 323 2,925
Czech Republic 126 102 1,286
Denmark 6.1 54 331
Finland f2 52 379
France 8.8 60.6 5318
Germany 6.5 825 5.361
Great Britain 5.5 58.5 3,201
Greece 15.0 111 1,658
Hungary 12.7 101 1,278
lceland 6.3 0.3 19
Ireland 9.5 4.2 396
ltaly - - -
Japan 6.2 1278 7. 931
Luxembourg - - -
Netherlands 4.6 16.3 750
New Zealand 9.9 4.1 405
Norway 49 4.6 224
Poland 143 382 5,444
Portugal 11.8 10.6 1,247
Slovakia . . .
Slovenia 129 20 258
South Korea 132 48.3 6,376
Spain 10.2 43.5 4442
Sweden 49 9.0 440
Switzerland 55 74 409
Turkey . = .
United States of America 147 ALIETRA PREa 43,443
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What did you see?



Same Experiment:

On the next slide, find me the 3
countries with the largest values over
them.

You have 3-seconds.






What did you see?



Our process & our “Design Mantra”
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Who is your audience?

Engineers
Planners
Operators

- Legislators
- Media

- Decision Makers
- Public
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Examples
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Wehicle Type  Display
All = Total cost -

Tatal Cast

day, December 9, 2014 5:00 PM

Tuesday, Decembser 9, 3014 5:00 PH
Delay cost:
Tatad: g6l S10.40
Per wehi
Per perdan: $0.32
Haurd of dalay:
Personshours: 2014h 13m 128
Webnele howrs: 1896k 11m T3
Per vehicle: 365

Tlula' 158 219 vph
Fassenger: 126,235 vph
Comimercal: 42,080 vph
Data walidity: 100%

Click the table el io see Mnks (o congaston scans (e

¢ Export to Excel

Delay cost:
Total: $63,510.48
Per vehicle: $0.38
Per person: $0.32
Hours of delay:
Person-hours: 2014h 13m 12=
Wehicle-hours: 1696h 11m 73
Per vehicle: 36z
Volume:
Total: 168,319 vph
Passenger: 126,239 vph
Cummermal 42,080 vph

Want to know haw tha user delay coct is calculated? Read mare in oar documentabion.

= Tha valusa in the Totsl coat’ dapley mods sre roundsd to the resrsst hundredth snd dizplayed in thousands whan valusa lerger than 316 exiat.
& Tha fengs of vilusd Fof the colared Backgreunds of dach call ase badad éa the data of tha dalected diglay mods.

& Dadiy il afe diidlaved o avaiy how of avery diy withe the deledted time fande.

= Tha totala for avery hour ars akosn in the Bottom row sl the totals for svery day ars ahowmn in the righbmaat column.

= Tha grend totel for the sntirs tims peicd in ghown s tha sctusl velus srnd dapleysd ot the Bottom right comar.
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Visualizing changes in Congestion
(and other things)

over time with
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The StemView
Actual Change (Color)
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TreeVersity2  Datasets -
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The Reporting tool



iy |
]
]
—
ks -I
|

8o
oy
sl
& _I
et
]

|/
%3.80 T to
+57.81 B
+0.21%
=
| T
2

= What changed?

US Federal By

Comparing 201

*

Tﬂpﬂlﬂgv
457 nodes were on bath
B nodes were removed

9 nodes were created

Absolute overall change

145 nodes decreased more than $—14.00
]

124 nodes increased more than +511.00
]

Relative overall changn
114 nodes decreased more than =10.73%
0 nodes ncreased more than +9.84%

Absolute change by
Level

43 agency decreased more than §=1.00 M
182 agency didnt change

103 bureau decreassd more than §=29.00
L]

77 buresu increased more than +523.00
M

Relative change by
Level

42 agency decreased more than -0.93%
183 agency dianT change

&5 bureau decreased mone than =21.43%

39 pureau increased more than +18.50%
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TreaVersity2 Datanetis = Abaut
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« Filters:

Absolute Difference 4 +/-
+/-10.00 to: +/-31.40

Relative Difference [ |+/-
~20.00% to: +120.86%

Starting Val g +/-
+/-50.00 to: +/-285.00

w» Ending Val [ j+/-
~292.10 to: —50.45| %
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Resources (give me your card, and I'll email these to you)

e InfoVizBooks: _ _ _
\1/\)/ Information Visualization: Perception for Design, 2nd ed. by Colin
are
2) Information Visualization: Design for Interaction 2nd ed. by Robert

4) The Visual Display of Quantitative Information by Edward Tufte
5) Now You See It by Stephen Few

* Info Viz Articles, Theses, Dissertations, & Publications:
1) Visual tools for the socio—semantic web by Moritz Stefaner
2) Computational Information Design by Ben Fry
3) Information Interaction Design by Nathan Shedroff
4) Information Visualization in the News by Alberto Cairo (draft)
5) Graphs via Ink: Understanding How the Amount of Non-data Ink in
a Graph Affects Perception and Learning (PDF) by Julia Kulla-Mader
S) The Eyes Have It. A Task by Data Type Taxonomy for Information

Isualizations by Ben Schneiderman _ _

7) Information Visualization for the People by Mike Danziger

spence
3§Introduction to Information Visualization by Richardo Mazza




Resources

* Info Viz Blogs: e Info Viz 9) GGobi
1) Visual Complexity Software/Tools: 10) Protovis
2) Infosthetics 1) ManyEyes « Influential Data Viz
3) Simple Complexity 2) NYTimes People:
4) Flowing Data Visualization Lab 1) Edward Tufte
5) Infographics News  3) iCharts 2) Ben Shneiderman
6) Biofusion Design 4) Processing 3) Stephen Few
7) Eager Eyes 5) Elare 4) Fernanda Viégas
8 ) Neoformix 6) Tableau 5) Martin Wattenberg
9) Statistical Graphics  7) Swivel And 60+ more ...
and more 8 ) Google Visualization

10) Well-formed data  API




Thank you!

» Michael L. Pack
PackML@umd.edu
301.405.0722
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