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My favorite visualization
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(published in 1869)



My favorite visualization: why?

Data In context
Linking of multiple attributes

Combination of traditional easily
understandable techniques



What is missing?

This graphics was
designed for
communication

Partial spatial context =1 =




Map Terrain

A N Riga o Tier'
&My o Latvija \ {Tempe) Ly
Latvia @ | Dubna o Sergiyey
Y Velikiye Luki {0y&na) Posad
L=1=g e {Ce -
] O ﬂ:.laﬁ!l rlnl;:‘;:!.:-
L ﬁ = '5-|:|Irlecr1r'u:lgc.rsln:':::I g
o {CansesiHorapes)
i Orekhovo-Zuevo
..—r @ Siauliai % Daugﬂa\rplh MUWE -:mema Fyean)
Mavapolatsk
:J Lietuva e Lwhemy
Lithuania ] "“'—“5‘-‘1"-5*]
|
! =3 Woskrasensk
.1] ::’;lﬁ :-:.BIEI.PNEHE‘H:I erg
| Rya
arnyakhovek Kau ?gégﬂuythngr At
lepHRxOBCK) o o
P, Kaluga
: ; {Kanyra)
. Maladzietna M Roslavi @
Lida . ogilev oka 1 Novemoskavsk
e -:ﬂ%a;u 1 smn!u.|1a-e-~|Hn]n M arinsi) errgmm ET:.'I.:El B danachcstr)
"rP‘i.““ai' Minsk
M -
Eﬁr Sl TF?:EE:JI Mizensk
: Baranavichy Babruysk ° g LEs) Efremow
Bm*fﬁ“"k -:E-apagaauu:l Eﬂﬂﬂp}ﬂ:h '!Eﬂﬁr-'-':-'“ﬂ“:' Bryansk qEq:-pgmn]
- i
PIZIWEF:ED BY 100 mi Belarus lhlubln o itlintsy {CEREN
I | o (o) {RHLs) Orel
DUS e | 100 km | 2alinorsk Reite ?nmel Mﬁp dats @ZEDiGEDCEmrE chsunmmmmH Telq_ﬁ;,ljas Tg;ms of Use |
3 o e TR = - LT TS S e -_— i
I:Iﬂ
18 Oct Tiye
-200
-30-

Source:
http://vis.stanford.edu/protovis/ex/napoleon.html



Limitations

CRAPIENIE dels trmpicatare o dugie's de Sermemitee de Tlémsrme 1 deass b 260

Movement data are already aggregated
Important places are known

Contextual attribute(s) are pre-selected
No interactivity & dynamics

Scalabllity iIssues



Example: cars in Milano

e 1,131 trajectories
during one morning

Goals:

1. Find typical routes

2. Estimate flows

3. Analyze dynamics

4. Detect spatial and temporal patterns



Generalization and Summarization
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Clustering by similarity + Filtering
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Aggregation
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Aggregation
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Grouping places by similar dynamics
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Grouping places by similar dynamics
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Grouping time intervals
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Grouping time intervals
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Innovation?

e Usefulness & usability
— Useful Interactive Visualization
— Usable Interactive Visualization



Useful Interactive Visualization

Required tools for experts for analyzing large complex data:

e Algorithms for data abstraction, generalization, and
summarization

e Data transformations deeply integrated with visualization
 NSF FODAVA program

e Interactive filtering and linking between displays, flexible
work with multiple attributes and time

e Intelligent handling of scale in space and time
e Synthetic displays that support seeing data in context

e Integration of visualization and analytical processing

e Computations for confirming visually-driven hypothesis
generation

e Visualization for interpreting computationally detected patterns
e Scaleable approaches



Useable Interactive Visualization

e Do we really need innovative visualizations?

e Or, may be, we should rather upgrade and integrate
visualizations people used to work with?
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Evaluation?

e KDD approach: data sets with ground truth

e VAST Challenges:
(+) ground truth
(-) synthetic data



