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Spotfire interactive demos

InfoVis, Universidade de Aveiro, 2025 Beatriz Sousa Santos


https://www.spotfire.com/demos

Visualizations may be presented in different ways
(ever more so)

Impacting their design

Different platforms have specific issues
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5 Important Factors of Control Room Display Wall Design

Designing for large screens may

be different due: e - =i
T 2 [ ul[lﬁ_h{d!n.ni;lldi.!u,iljoi

THUUE
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Size — =y : g g /,ff’“'wf — 2 i & :
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Viewing angle |

Viewing distance

Even for large displays attention
limitations still hold...

Visual ergonomics: large format screens or
multidisplay | GESAB



https://constanttech.com/5-important-factors-of-control-room-display-wall-design/
https://gesab.com/en/news/benefits-of-large-format-screens-and-multidisplay-setups-for-visual-ergonomics/

Revolution in the Cockpit: Mercedes-Benz UX

A Search

Navigation
pI0S2 | 169 il

What about other platforms?

cars onboard systems
wearable devices

4


https://thejournalofmhealth.com/the-role-of-wearable-devices-in-monitoring-health-outcomes-across-socioeconomic-groups/
https://group.mercedes-benz.com/innovation/case/connectivity/mbux-2.html

Specific issues for different platforms: mobile

* Many guidelines are similar for mobile and desktop design, but their

mobile interpretation is much more unforgiving

— Context of use
— Size of screen

— Platform limitations

There are guidelines for different
platforms

Design & Plan | Android Developers

Ul Design Dos and Don’ts - Apple Developer

Mobile UX Sharpens Usability Guidelines



https://developer.android.com/design
https://developer.apple.com/design/tips/
https://www.nngroup.com/articles/mobile-sharpens-usability-guidelines/

Specific issues for different platforms: wearable

Designing for wearables: some rules:

Glanceability
Keep it simple

Minimalistic interface

Remember also:

Privacy and Wireless connectivity

Designing for wearables: 7 rules and best practicesl



https://www.uxdesigninstitute.com/blog/designing-for-wearables/
https://developer.android.com/design/index.html

What about Immersive Visual Analytics?

(Skarbez et al., 2019)
Frontiers | Immersive Analytics: Theory and Research Agendal
Visualization Meets Immersive Computing



https://www.frontiersin.org/journals/robotics-and-ai/articles/10.3389/frobt.2019.00082/full
https://www.frontiersin.org/articles/10.3389/frobt.2019.00082/full
https://sweet.ua.pt/bss/presentations/Vis%20meets%20Immersive%20Computing_IV2024.pdf

Situated Visualization

Examples in industry and pollution
awareness combining Visualization &
Augmented Reality

Pervasive Augmented Reality to support
real-time data monitoring in industrial

scenarios: Shop floor visualization
evaluation and user study - ScienceDirect
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https://www.sciencedirect.com/science/article/pii/S0097849323002686

The general presentation issue

 Whatever the platform the issue of layout is important not only due to
the limited screen real estate, as well as users’ cognitive limitations

* Irrespective of how data may be represented decisions have to be made:

— how the visual representation is to be displayed

(Spence, 2014)

— when and where it is to be displayed

* Links to representation and
interaction are important »




Techniques for presenting several visualizations
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Histogram with small multiples
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What Do We Talk About When We Talk
About Dashboards? | IEEE Xplore



https://python-graph-gallery.com/506-histogram-with-small-mutliples/
https://ieeexplore.ieee.org/document/8443395

Small multiples S0 e o o i v, sl o ol 4 % B

“arrangement approach that
facilitates efficient and effective
comparisons”

(Kirk, 2012)
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Small multiple - Wikipedia
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https://en.wikipedia.org/wiki/Small_multiple

Dashboards

Visual display summarizing a dataset providing information at-a-glance (e.g. KPls)

" A dashboard is a visual display of the most important information needed to

achieve one or more objectives; consolidated and arranged on a single screen so

the information can be monitored at a glance. "(Few, 2004)

Dashboards: Making Charts and Graphs Easier to Understand - NN/G

Intro to dashboards for Power Bl designers - Power Bl | Microsoft Learn

Prototype:
“Portal dos
indicadores,
UA”

Any issues
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color?
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https://www.nngroup.com/articles/dashboards-preattentive/
https://learn.microsoft.com/en-us/power-bi/create-reports/service-dashboards

Testing readability to color-blind users:

As seen by someone with deuteranopia (red-green blindness)
Coblis — Color Blindness Simulator — Colblindor
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https://www.color-blindness.com/coblis-color-blindness-simulator/

Another example

Consultas em Telemedicina | Dados Mensais
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Consultas em Telemedicina — SNS
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https://www.sns.gov.pt/monitorizacao-do-sns/consultas-em-telemedicina/

Techniques to help overcome space limitations

— Scrolling

— Qverview + detail

— Distortion

— Suppression

— Zoom and pan



« Scrolling consists in moving displayed text or graphics
on a screen in order to view different parts of them

e an obvious solution when a document is larger than

the display area

e Along document can be moved past a “window”

e Oftenitis not a satisfactory solution

e Scrolling hides most of a document:

there is not a view of context as well as detail

7.1 APROBLEM

Ma y ofus have fou nd ou rselves with a
repo 1t t hat has to be @ np leted by a
deadl ine, wit h th eresu It (Fig ure 7.1) tha
th ed ini ng 1o om tabl ¢ extend a to it s 12]
guaststae,is @ vered by pils ofpp a
well & roorts b ooks, cli ppings and
slides perhap sw ith more aranged o n
th efl ooran d on a coup le of chairs.

Th @emay even b ep iles on t op ofp iles.
Su ch ap resan tati on of vi tal i nformati on
makesa lo tofsense: every thing rel ev

is to hand (hopeful ly!) and mora) ver

itsv ety visibrlity acts & ind e

19 84, page 2) of what mig ht be rd evant
atany p ati a1 larj unctu re, possibl y
trigg eing asituated acti on (Suchman,
19 87). In thisen vironmentI an
concent rate on creat ive tasks rat herth m
or ganisati on.

Despit e the avail & ili ty o th igh resol uti
di s lays and po werful work statio ns T
still write most o finy report s in th is wa;
Why ? Beause th ed lsplay ara provi de
by the typ ical wo tkstat ion i sfart oo smal

to support,visibly,d1theso urces that afe

relev antto ny co np ositi on.

7.2 THE PRESENTATION
PRO BLEM

Tamnot d one in the senseo fhavin g too
much data to fit o nto a small screen. A
very large and expen s ve saea ,for
exanpl e,w oul d be needed to display the
Lond on Und erground map in
sufficien t detail (Figure 1.1), and i t wo ul
be di ficult orimp oss ble to present, o n
1 ay, the compl & e
or ganisati on chart of BM orICI.
Moreov a, the recent emergen @ of small
and mob ile in formati on and
communicati on d ev icessu v & PDAs
and wearab le displ ays hasad dit ional ly
id en tifi ed ap ressing n ead 6 ra solution

3

data, too l it tle di 9 la

7.2.1 Scro lli ng

An o bvious solu tio nis to scro 1l t he datg
into and o ut o ft he visible area. In ot her
words, to p rovi de a neans wherd y a
lo ng do ar nen t can be no ved pasta
window untilit reachest he requi red
‘page’ (Figure7 .2). This nechanismis
wi dely used, bu t cami esw ith i t many
enal ties. One relat & to the "W here am

—or wasit5.6? All Ica dois op erate
scrol lin g mechan isman d loo k out for

th efi gurel neal, d beit @sistal by
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in dicated i n the scro lli ng medh anism.
Witha saolling nechani sm most ofa
do arment ishi dden fiom vi ew. I have
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micro flm reader, wi th t he a dition d
compli ca ion thatifImove th etray to the
left, the image no vesto theright. A
simil a diffi a1 Ity @ pli esto my use ofthe|
fan us Lo ndo n “ AtoZ’ st reet di rectory.
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th eedg eo fthe page, so Id spera ely

oS e on PR Soad TR At caayn)
Eveniflgetit,I willty picall y have
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new page Thee and o thersi ni lar
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chapte, in fact, is concem &l with
decid ing h ow to pro i de context




* Two separate views of detail and of context can be combined in a
overview + detail view helps with the focus + context problem

“You are here”
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Another example

GXa)s) ¥ TR-VRVis-2002-015.pdf (8 Pages) Dl PEC N -
n

(Q Search

= )

——— composite brushes ——— ——— angular brushes ———

Page 1

Page 2

AND-brush OR-brush angular brush angular brush,
after axis flipping Page 3

Figure 5. Comparing composite brushes (on the left) and angular brushes (on the right), using parallel co-
ordinates (top row) and scatterplots (bottom row): composite brushes address “horizontalfvertical” features,
whereas angular brushes emphasize "diagonal” feature. M

composite brushes by the use of a scatterplot visualization, H pou.
we clearly see that brushes based on logical operators select |
sub-sets which are aligned with the display axes, whereas - —a T == = Page 4
angular brushes select sub-sets which are aligned with the B e 2o

diagonals when visualiz .
for comparison).

d in a scatter-plot (see also figure §

2.2, Smooth Brushing and Non-Binary DOls

Many well-known F+C techniques in InfoViz such as fish-
eye views [7, 8], for example, do not use a disceete distine-
tion between focus and context, but allow a multi-valved or
even S transit which inherently supports the
mental connection between data-points in focus and their
context. This corresponds to a degree-of-interest function,

NI

Detail plus Overview. Miniatures of pages of a pdf document provide useful
context while attention is paid to detail of one page (Spence, 2007)
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« Distortion offers a way of solving

the focus + context problem (&) Aninformation space containing documents, emails, etc.

 The bifocal display (Spence and
Apperley, 1982) uses distortion and

is based on a simple metaphor direction
of view

(b) The same space wrapped around two uprights.

Original videos: (c) Appearance of the information space when
viewed from an appropriate direction

e Part of an information space can be
viewed in detail; a bird’s eye view is
provided of the remainder I

Bifocal Display Concept Video from 1982
How the Bifocal Display was invented and launched - Video 3 19



https://www.youtube.com/watch?app=desktop&v=DaF5brrdpJw
https://www.youtube.com/watch?v=gNTQaH8MM98

The Bifocal Display allows a large data space to be viewed as a whole, while
simultaneously a portion is seen in detail.

The detail is seen in the context of the overview, with continuity across the
boundaries, rather than existing in a disjoint window

The Bifocal Display - Example 2
Bifocal Display | The Encyclopedia of Human-Computer Interaction, 2nd Ed.

20


https://www.youtube.com/watch?app=desktop&v=RN3Z4XojDP4
https://www.interaction-design.org/literature/book/the-encyclopedia-of-human-computer-interaction-2nd-ed/bifocal-display?srsltid=AfmBOooLjVzWFnEB3472rAzMli1N44p6Eojh_b15KhQdc3z6Cg1lddyA

Another example

w
-

1 | |

0

1

1

2

(Tao et al., 2021)

. '
-40-20 0 20 40 60 80 100

* The use of a “magnifying glass” helps
minimize the focus + context problem

e asmall region of interest is shown amplified
and the context is maintained

Kyrix-S: Authoring Scalable Scatterplot
Visualizations of Big Data | IEEE TVCG

21


https://ieeexplore.ieee.org/document/9222038

Example: a small region of interest in a context map can be
flexibly positioned to provide a magnified view

PanTera Big Data Visualization Leverages the Power of Databricks

22


https://www.databricks.com/blog/2015/03/19/pantera-big-data-visualization-leverages-the-power-of-the-databricks-cloud.html

Suppression is used in Filtering

Boston Airbnb Listings Ll

This analysis is not associated with or endorsed by Airbnb
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<— Adjust filters on left
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Filtering may be done in different ways through the User Interface (sliders,

check boxes, ...)



Suppression finds valuable application in the Magic Lens (Stone et al., 1994)

. Hilf =PLAYI

ILEY //i
IROME
Magic Lens: \// //t /U\%? \

™~

3 Sy
( Joysonsc i f,\ /

(a) shows a conventional map of an area,
(b) shows the location of services (gas, water and electricity pipes)

(c) a (movable) Magic Lens shows services in an area of interest, in context
(Spence, 2007)
Magic Lens - InfoVis:Wiki 24



https://infovis-wiki.net/wiki/Magic_Lens

The magic lens offers another way of solving the focus + context problem

¢ 0‘,
w}#‘*\* :

~

(9
(9
‘, ¢ . (- «
G | 9 \ < é
S G ? s el g
® i .
Orlglnal view Simple Fish-eye
magnification distortion

(Tominski et al., 2016)

Interactive Lenses for Visualization: An Extended Survey -
Tominski - 2017 - Computer Graphics Forum

25


https://onlinelibrary.wiley.com/doi/abs/10.1111/cgf.12871

A molecular surface of the protein transferase colored by electrostatic potential
bound to DNA shown as a schematic. The magic lens window allows a view of the
atomic structure bonding to be shown, with the bound ligand structure highlighted
as cylinders, thereby providing a view inside the protein (Spence, 2007)

26



The Magic Lens using Augmented Reality for Data Visualization

L Schwenderling, et al., “Activation modes for gesture-based interaction with a magic lens
in AR anatomy visualisation,” Computer Methods in Biomechanics and Biomedical
Engineering: Imaging & Visualization, vol. 11, n. 4, pp. 1243-1250, 2023
https://www.tandfonline.com/doi/full/10.1080/21681163.2022.2157749 27



https://www.tandfonline.com/doi/full/10.1080/21681163.2022.2157749

The Table Lens is method to dynamically explore large amounts of tabular data
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P. Pirolli and R. Rao, “Table lens as a tool for making sense of data”, Proc. of the workshop
on Advanced visual interfaces (AVI196) https://doi.org/10.1145/948449.948460 28



https://www.youtube.com/watch?app=desktop&v=Cz0OvnR_aoY
https://doi.org/10.1145/948449.948460

e This simple but powerful concept can be generalized

e |tis possible to use X and Y distortion

X-distortion

Ma  April

May June

July

Auw Sept Oct

Tisun

Check slices, motes.
Family babeque

12 Mon FlyLA

Kathy to arport Madel Maker

13 Tue

14 Wed

15 Thur

16 Fri

Flight to SFO

Tuoral set-up
Tuorial

United flight Heathrow
Painter

Color CHs
Janet+Jchn

Call Kathy

17Sat

Fly LHR Kathy to collect
Chapter 2 see Dave March

Calendar interface using X and Y distortion
(Bederson et al., 2003, 2004)

X and Y -distortion




The Table Lens a is method to dynamically explore large amounts of tabular data

(4 | scattermior | Tobie tens "
) Region Orange of 0D shave wir e ..,
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It allows to sort records, focus “zoom” in on interesting areas in the data
(to reveal exact numerical information) using “focus + context”

30



Furnas proposed a Degree of Interest (Dol) to determine which data
should be represented and presented and which should be suppressed

The Degree of Interest of any item is expressed as a function of:

— A priori importance (API)

— Distance (D) between that item and the item which is currently the
user’s focus of interest

31



Example (Spence, 2007) 3- The context defined by setting an upper threshold
Considering only Distance: of unity for distance from a focus

1-The organization tree of a company Context

President

4- Display that might be associated
with the focus and context defined

g p—— -ﬁ
P
I
. ' AE—

Production
~ Y director




Example (Spence, 2007)
Considering a priori importance:

Distance to the focus:

== Nodal values of Degree of Interest:
Dol =API-D

Setting a lower limit of 6 for Dol identifies
the nodes within the shaded region




Example:
Part of an engineering drawing

The engineering drawing simplified
in the context of a suspected fault
(Spence, 2007)
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Another example :

e providing both overview and detail on a dynamic citation network is a
challenge, and small changes can be drowned out by larger ones

e a degree-of-interest specification by which the user can identify salient
changes at the desired scale and importance may help

1
letwork statlstics 7N\ | Manual selection @. Jon Wang!  youg Zhang
1 nodes: Qj FARZ |4 | Cﬂ oMo (- V- ® @
= eoges: 3027 | ¢ X oo L L) Q
curren: nedes: 570623 | - © \ e @ [ & g “ * T
(Carreet eagea: @ 2000223 {4 g Charg ) '\ oy = L é
reduced nodus: 104 § 7 \ ’n | (*) n ®
. > v s N
reduced edzas: il P A\ : g < B ongring Heang
Dol detnion A W ! ) |
7 Wandong Cal — Wel War ) ‘ e U
2 - ./ Warren J. Gross — Wei L
g O - ! g Mangysng A
g - — -t "‘,Ci- Siel W L5
s / Vlisl Wang — Abdessam @ -\,‘\‘ 'm Z2\ P iy Yorg
8 7 Wel Wang — Ah Cheng T o s ‘."’— > ,\ ./ Lo ¢4
3 7 WeiWang —Ab ObrsamOvil | | G @-.t_ / \‘\ ‘,‘t‘ f 2
7 v e tee " S T\ k
S - O Yy SIS

/.‘.A :

= jsoarch: \Wel Wang
Dol color ma,

------

T Vi G (Reoahorem) —108] [Visuaizanon threshokss

e Dot Bt bt 1 | v ety taatgel
[T | Taeatca)

Two main views: (1) the Dol view and (2) the Network view (a snapshot of the DBLP
dataset for the year 2007 reduced according to the defined Dol function).
(Abello et al., 2014) °°



Panning is the smooth movement of a viewing frame over a 2D image
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Zooming is the increasing magnification of a fraction of an image
(or vice versa)
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Zooming is the increasing magnification of a fraction of an image (or vice versa)
Semantic zoom- more information is shown (not only the previous one magnified)
Semantic Zoom - InfoVis:Wiki
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https://infovis-wiki.net/wiki/Semantic_Zoom

In semantic zoom the meaning
conveyed by the new view differs from

o @ the conveyed by the previous one
F(’ECKEQ ® Ford

40 = snissan (Spence, 2007)
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World Energy Survey Analysis

An nOtatIOn This analysis is based upon historical data for energy

consumption and production in over 65 countries worldwide
from 1965 through 2010. Use the following pages to

e Can help explain and facilitate the explore the data and explore the following guestions:
VIEWIng d nd interpretive experience: ¥" How has world energy consumption grown and
. . . changed over the last 45 years?
i T|t|es and IntrOdUCtlonS ¥" How does energy consumption compare across
. . countries?
— Captions, labels and units Color by:
Sum{Yearly consumptien change)
— User gu ides | Consumption Trend (Select location above) @ Max (292,30%)
. . 1500,00 = ) Min (-138.95%)
— Attribution | oo // = ® Emoty)
S . 50000
3 b e ——
— Data sources 8 000 - - — ——e——
— Avg Avg(Refinery Avg(Coal  Avg(Coal Avg(Muclear Avg(Hydro  Avg(Primary Avg
(Reserves capacities) Production Consumptio energy consumption energy [Electricity
A (bbly) (Mtoe)) n (Mtoe)) consumpl... (Mtoe)) consumpti... generation...
Making Annotations First-Class Citizens
Colar by:

in Data Visualization | by Elijah Meeks North America Middle East

Sum{CO2 emissions .

Forecasting Energy Consumption and @ Mk (41,12)
. . . () Min {0,40)
Generation - Spotfire® Analytics ® (Empty)
Size by:

Energy consumpiion

South and Central Ame...

Hierarchy:
Venez Regi Count
uela egion » ry

Arge Col Ch
ntina o 5 £

5.0;' '_"_. e - !:.:!!3..
® 0: @ @ Setosa
0g o+

- \',ersiwmr Africa
Sepal Width (cm)

' l - | i oo
Mexico Africa
T T 1 -
20 22 24 26 28 30 32 34 36 38 40 42 44 Algeria 41

Brazil

4.5

4-0 | 1 I | 1 1 | 1 I


https://medium.com/@Elijah_Meeks/making-annotations-first-class-citizens-in-data-visualization-21db6383d3fe
https://demo.spotfire.cloud.tibco.com/spotfire/wp/analysis?file=/Public/Forecasting%20Energy%20Consumption%20and%20Generation&waid=q1VsmwEe4068h2Ue2p13a-210414dd55Dkxv&wavid=0&options=13-0,10-0,9-0,5-0,6-0,17-0,11-0,12-0,14-0,1-0,3-0,18-0,7-0,15-0,19-0,4-1,2-1&configurationBlock=SetPage(pageIndex%3D0);

Creating Interaction

Enhancements in technology over the past decade have created incredible
opportunities to construct powerful interactive visualizations

The development of an interactive design requires technical capabilities

Technical constraints should be pondered:
Presentation ' .

- platform Fompatibility, Data 3
- data loading speed, | 1

- server capacity
42
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Creating Interaction

When the complexity of the data is incompatible with a static portrayal,
interaction is vital

* Careful consideration of the motivation and intention is still needed;
specifically: what functional experience is the goal of the design?
- exploratory,
- explanatory,
- or maybe a combined design?

* Different features and functions should be considered:
— Manipulating variables and parameters (e.g. select, filter, modify, sort, ...)
— Adjusting the view
— Annotating details

— Animation



Visual Information-Seeking Mantra
(Shneiderman, 1996)

“Overview first, zoom and filter, then details-on-demand”

Summarizes many visual design guidelines and provides a excellent framework
for designing Infovis applications

Visual Information-Seeking Mantra - InfoVis:Wiki

Few, S., The Surest Path to Visual Discovery
The Surest Path to Visual Discovery

Yet, not always... (some domain experts operate
under a Details-first model, not Overview-first)


https://infovis-wiki.net/wiki/Visual_Information-Seeking_Mantra
https://www.perceptualedge.com/articles/b-eye/path_to_visual_discovery.pdf

Details on demand

Details on demand o (tooltips)

510k : ® @ ®

. e = Individual Expense Amount: §5,385k
Is about creating extra layers of data = o oo NN G

24k .

.."? e
lag: $1570 i‘

i A,
(ST A\verage; 506 mm

detail through interactive events such .,

30

as hovering or clicking

This is particularly useful to reveal actual data values or extra detail about
a given category or event

By having the backup of absolute data accuracy through the values, allows
using a more creative visual representation

. . 16325 A2
It's almost like having a “perceptual safety net” il o li &

3
(Kirk, 2019) | - -

C
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Longitude -8.984882
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Manipulating variables and parameters

* The ability to select, filter, exclude, or modify certain variables is a
valuable way of letting the user interact with different slices of the data

* Grouping and sorting options are common for extracting new insights

* You can also modify a variable using a slider to see changes across
numerous values of the variable

* Brushing —highlighting a set of data marks—is a powerful way of focusing
in on a subset view the presented data

* Linking - user interactions in one visualization are applied to others; linked
and brushing is one of the most powerful interactive techniques for visual
data exploration
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brushing and linking is the connection of two or more views of the same
data, such that a change to the representation in one view affects the

representation in the other

Selecting a portion of data in one chart can highlight corresponding data
points in other visualizations.

Feedback for| 1 felt fairly and equitably compe... ~ Distribution of Job After FakeCompany

Example:
Selecting a different
slice changes the other

peeiine to answer (17.3%)
. I . t .
ing for another companyginithesameundustry; (46:2%) Fake Company (12.2%) Vlsua Iza Ion
- Working Telganether company in a rent industry (24.4
gree Neutral/ No Op. Strongly Agre:
Ancillary Reasons ~ for Leaving FakeCompany
Decline to answer (17.3%)
Ratio: 12.2%
Job After FakeCompany: Not working after leaving Fake Compa
orking for another companymnessame NSty Ias2s ﬁETe Company (12:2%)
. . ‘\\,;\ ) I
Strategic HR Insights - v
Spotfi re® AnalvtiCS - Working for another company in a different industry (24.4%)
gree Neutral/ No Op ongly Agre

Ancillary Reasons - | for Leaving FakeCompany


https://demo.spotfire.cloud.tibco.com/spotfire/wp/analysis?file=/Public/Strategic%20HR%20Insights&waid=RtaTXHM31kavmQXe0lkVp-2104149752C43L&wavid=0&options=13-1,10-0,9-1,5-0,6-0,17-0,11-1,12-1,14-1,1-0,3-0,18-0,7-0,15-0,19-0,4-1,2-0&configurationBlock=SetPage(pageIndex%3D0);

Manipulating variables and parameters (e.g. select, filter, modify, sort, ...)

Y Filters
A Order Year |

A Order Month

A Product Category

Select Date Filter :

£ 01/07/2008 19/09/2008 £
Select Currency Hierarchy :

Major Currencies
Other Currencies

select

America

Europe

Africa & Middle East

Asia Pacific

All Continents

S16k
514k
512k

510k
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B £Z E & = =1
Legal i 5388
5200 $163 Purchasing !sm
Marketing 31“4 E
5100 $79 Professional Services —mo

Sales.

388
Technical Sales
81
20 Information Technology
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Contractor  Full Time i
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Linking and brushing

||I.||||||“|I||||‘ > .|||II||||||||““|

jfff’f"’:/:/jfw’,f"ffx sort {:’J;‘i,’—:’ff* ff/f:"f/ff
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Reducing the complexity

* |Isimportant to help users better understand the data
(in static or interactive solutions)

» Different ways to do it, may be organized:

ltems

— Filter

Attributes

ltems

— Aggregate | Spatial data

Attributes



* Filtering items

(just ignoring part of the items)

Co

atos Publicos na Sa

W CC(>99)

Entidades Adjudicantes Valores dos Contratos por Entidades Adjudicatarias i (81, 99]
Instituto Portugués de Oncologia de Lisboa Francisco Gentil, E. P. E. eve 563KE o l61' 80]
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https://www.sns.gov.pt/monitorizacao-do-sns/
https://www.ipma.pt/pt/agrometeorologia/smi/

* Filtering attributes

ignoring part of the attributes/dimensions:

Slice Easier to understand in spatial data

Cut But also interesting for abstract data

3D Slicer image computing platform | 3D Slicer



https://www.slicer.org/

* Aggregating items and spatial data o

Several items are replaced by just one : "

Histograms
Boxplots

Clustering ...
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* Aggregating attribute

Dimensionality reduction techniques:

Try represent a n dimensional dataset using k<n attributes/dimensions

Principal Component Analysis (PCA) ji "‘!FV"' "5 ﬁ ; &
Linear Discriminant Analysis (LDA) 2+ . Ha i "
Multi Dimensional Scaling (MDS) : J#“" ,;%i"' ﬁ"
g, - A o T -
t- Distributed Stochastic Neighbor &« -gg --i!"""".. .:Fr."-"p
Embedding (t-SNE) 27 . evhee o -
Etc. B
Example: g 1 € " © rercolor
Only two attributes (CP1 and CP2) represent g ; i #s_ o virginica
97.5% of the original iris dataset in a new space o o
— & 1 O,

https://plotly.com/r/pca-visualization

—

=+ PC1 (92.5%)


https://plotly.com/r/pca-visualization

Total Explained Variance = 99.48

. setosa
. versicolor
@

virginica
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Main characteristics Main usage in Visualization

Non-supervised (does not need a predifined k)

Linear (new attributes/dimensions (PC) are linear ~ Exploring the dataset, particularly when

combinations of the originals)

PCs are ordered by importance

Tries to preserve dataset global structure
LDA Supervised (needs predefined k)

Linear

Tries to maximize separation among classes
Non-supervised

N3o Linear

Tries to preserve distances (or their order)
Non-supervised

Non-linear (probabilistic approach)

Tries to preserve local dataset structure

struture particularly is important

Representing well separeted classes, mainly

in annotated datasets

Visualizing pairs of items when only relative

distances are known

Representing clusters, particularly for very

high n datasets
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Main bibliography
* Spence, R., Information Visualization, An Introduction, 3rd ed., Springer, 2014

* Spence, R., Information Visualization, Design for Interaction, 2nd ed., Prentice Hall,
2007

« Kirk, A., Data Visualisation: A Handbook for Data Driven Design, SAGE Publications,
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» Kirk, A., Data Visualization: a successful design process, Packt Publishing, 2012 *
* Munzner, T, Visualization Analysis and Design, A K Peters/CRC Press, 2014 *

 Ware, C,, Information Visualization: Perception for Design, 3rd ed Morgan Kaufmann
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Explore books with * and other Visualization books available at the playlist:
https://learning.oreilly.com/playlists/74bfec5e-4346-48ff-82b4-657fda6922b6

Acknowledgement: The author of these slides is grateful to Professor Robert
Spence as he provided the electronic version of his book figures, as well as to
colleagues and students who have provided examples
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