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Who We Are?

e Salvatore Rinzivillo

— rinzivillo@isti.cnr.it

e Maurizio Tesconi

— maurizio.tesconi@iit.cnr.it
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Who You Are?

* Online questionnaire at

— http://goo.gl/079wqgK




Goals

* Learn to combine analytical techniques with
effective visualization

* Gain practical know-how on visualization
methods

 Produce interactive, informative, effective,
insightful (and beautiful) visualizations



Schedule

* On Monday

— 14:00 to 16:00

— Room: L1

— Teacher: Salvatore Rinzivillo
* On Tuesday

— 16:00 to 18:00

— Room: L1

— Teacher: Maurizio Tesconi
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Grading

Homework assignments
(10%)

— In itinere tasks and small
. Homework
p rOJ e CtS assignments

10%

Group Projects (40%)

— Up to 2 persons per
group

Project discussion (40%)

Participation (10%)
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Grading Projects

* Up to 2 persons per group

* Objective: select and present a visual interface
for an analytical problem

analytical
problem

-

NS

Prepare a
project
proposal

~

/

integrate
relevant data

e )
Present

intermediate

results

- /
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Not valid projects

................................. . The Blogg‘ing Food Groups R 11 wavs To Tie A scar'

Presented by: Real Men Real Style
......................... DRAPE

Whole Wheat & Grains
Hearty and fllling, you can quickly
dish out this basic content dally.

Sharing Inﬂueneer/mlr:m Z:i . Desserts How to Tie a Scarf Series - 1 of 11
Useful, relevant topics for marketers o Sweet and sharable, they’ll all want a Features

second helping of these little treats.

Repurposing old content « For Medium Length Scarfs = Perfect For Cool Weather ( 35 to 55 °F /2 TO 13 °C)

__________________________ « Light-hearted, easily digestible content

” « Cultural content (e.g., “Day in the Life") 0 e 9
Vegetables a0 5 * Amusing videos, graphics, and stories _e’u g
It might not be your favorite, but you el .
know It's good for you. o .
Thought leadership pieces » . e s
Guest topics ; Condiments
Cawo stixow’a ; Livening up any meal, a dash of this
stuff can spread like fire.
AT « Bold statements with strong point of view
Meat o LY « Helpful links
These valuable, time-consuming projects , 3
leave your readers begging for more. “
Strategic research and analysis ¢ B 2
POVs o -
Big Rock content, or large and unique «
thought leadership pieces

- Blogging Meal Plan -
Here is one week's worth of content for you to try. ONCE AROUND

Remember, it's important to find the right, steady diet that works best for your goals.
How to Tie a Scarf Series - 2 of 11

Q Features
MONDAY Vegetables TU ESDAY Meats For Medium Length Scarfs * Perfect For Cool Weather ( 35 to 55 °F /2 TO 13°C)

Visual appealing compositions. Net linked to.datainor to an analytical process




Valid proposals
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http://lab.interactivethings.com/substratum-visualization/application.html http://www.atlasvisualdeinnovacion.com/



Textbooks

Design for Information Interactive Data Visualization
Isabel Meirelles Scott Murray
o An Introduction to Designing With D3 -
Des:gn for 5 T
: Interactive Data
Information E
N\ V1suahzat1on
\ Jor the Web
I :::::::::mion . O'REILLY® Scott Murray
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Textbooks

Inf(_)rmatlon Vlsuallzahon Processing: Handbook for Visual Designers and Artists
Colin Ware Casey Reas, Ben Fry

Information Visualization \
PERCEPTION FOR DESIGN RN PIOCeSSing
A Programming
Handbook for
Visual Desxgners
and Artists

Third Edition

Colin Ware
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Other Resources

Observe how others resolve

informationisbeautiful.net

datavisualization.ch

+ DATAVISUALIZATION.CH

sHow

L=l ©

How We Created Color Scales

TooLs OPINIONS

share insights. for creating
refined color scales for charts and visualizations. A diverse and

communicate information trough color. Read more &

Visualizing Substratum

\

\

S

L

®

As p i at Interactive Things,
create a lexical visualization of a collection of interviews. In this article she
shares her process, challenges and insights. Read more §

Interactively Explore the YOLO Flip

DATASETS NOTES

—!m S

o we isatosg e
ot Ganovs

Substratum — A Series
ofinegiratona
SaNov 2oty

Erom Japan — Urgent
. Fooesttor narmaton

How We Visuaized 112
Vears'of Gymple Games

i

SUBMIT ABOUT

ation.ch is the

resouree o d
and o

Get news via RSS
Join our 16,545 Readers

Like on Facebook

Got updates by emai

) wa =

3 ety inspiration on Tumsie

. o

= TheDaily Routines of
Famous Creatve Fecple
Sy agoon Tl

e

i3
B~

ouapans 11sezrox

Information is Beautiful

ideas, issues, knowledge, data — visualized!

most popular

.

+ @0 0 0o

HHHHHHH
PEPTETERETOTEONG ot
HHHHHHHHH v
preieteietereeet .

1l information aesthetics. Where form follows data.

Puhllcly Data Onl » ¥
e T :::I ==

SALAMANDERS
67% at isk

ficent Web-footed Salamander [N
The Di Planet: Ci The inction Rat »
D o it ot i B
s =
E pren

GitHut: The Universe Of Programming Languages Across » =

R A v m—— R
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d design problems

infosthetics.com

SUGGEST ARCHVES AsouT B @

seaRcH

ALONG TME AGO.

Noimages found in ML file

connecr

3,373 peopie ko this. Be the fis of your
iencs.

7 Follow Ginfosthetics | 18.2K folowers

THE CLASSICS
Brad Paley - Textare »
Hans Rosling - TED Talk (video) »
Jonathan Harrs - Wo Fool Fine »
Marcos Woskamp - Nowsmap »
Martin Wattenbarg - Baby Namo Voyager »
Michaol Wosch - Wob 2.0 (video) »
stamen.com - Digg Labs »
SHOP BOOKS
Duarbez  VausConpety. The WalSiset cural
Visuaizing o o Informator
nformaton R amnaion ract
in Graphic ‘Manuol Lima Dona M. Wong.
Dosin
Kanton ot
auiul Visualize This ou Soe
Viiaizsion The Fowngbaa Gus  Simpls viuaizaton
ko S 1o Dasign Visaizaien Tochriques
n ané Statsics  Quantiatvo Analysis
Sty than You Sto

information sesthetics shop »

INFOGRAPHIC PRINTS

AcknowEDGENENTS
% Publisned wh Movable Type &
8] Contont potocied by Croative Commons Liconse
il Dosignod and Mainiained by AVM

Time ang Date folows CEST Tims Zons Brusses)
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VISUAL ANALYTICS



Motivations

* Data everywhere

e No value for raw data
— Need to extract valuable information

* |Information overload:
— Irrelevant for current task
— Processed in an inappropriate way
— Presented in an inappropriate way



Visual Analytics Aim

r'

Make data and
information processing '"cred'b'y tast,
transparent and stupid;

: humans are |
Combine strengths of incredibly slow,
humans and computers inaccurate |

imagination.

e
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Visual Analytical Process

User Interaction

S

Visualization

Transformation

>

Mapping

Model
Visualization

Model
Building

Knowledge

Data Mining

Parameter
Refinement

Adapted from:
Mastering the Information Age

Keim, Kohlhammer, Ellis, Mansmann Visual Analytics - CNR - University of Pisa
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COURSE OUTLINE



Hierachical Structures

What did the United States export in 20117

Medical

Reﬁ ned Instruments
Petroleum

058% 0.44% 0.44%

033% 02%

Parts : Whgat 01.7% 034%
% —
Delivery Trucks
3% 1% 2% .!!
_—
A
e ‘ T
® l'H'H““‘\i‘H\ 1]
http://www.stefanieposavec.co.uk/entangled-word-bank/ http://atlas.media.mit.edu/
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etworks

2001

METAL PRODUCTS
CONSTR MATL & EOPT
HOME & OFFICE
PUPLARER
CHEMICALS & HEALTH
AGROCHEMICALS
OTHERCHEMICALS
INOLSALTSZ AUIS
PETROCHEMICALS
LEATHER

MILX & CHEESE
ANIMAL FBERS
MEATL E66S

et R A D GGYoA L ELT B 2 SNVAZ

TROPICAL AGRIC.

CEREALS & VER. 008

COTTON'RICE/SOY & OTHERS

Faur

NOT CLASSIFED

TOMLESFABKS

FODDFROCESSNG

SEESHNTSA S

XImoPWERE O

https://www.flickr.com/photos/blprnt/sets/72157614008027965/ http://atlas.media.mit.edu/
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Temporal Structures

: cé
1890  [JAPANESE PRINTS Gouguin d.150) Fowns Saakn 1890
Voo, Goght s DN NEO-IMPRESSIONISM
d.189%0 i 1886 Poris.

1895 Ric
Rousseau
Poris
d.1910
1
1900 |
oo 1900
i
1
i
1905
i T | 1905
CUBISM
\\ 1906-08 Poris
1910 [ABSTRACT)  EUTURISM A;”/ 1910
EXPRESSIONISM 100 s OReHISM AT oREMATISM
1911 Munich 748 e
N CONSTRUCTIVISM
1915 1914 Moscow |95
[ABSTRAC o
DADAISM DE STIL ond
Zurich  Poris NEOPLASTICISM
PURISM
1916 Cologne 4 % =
1920 s 00 L e o 1920
v BAUHAUS
[ABSTRACT) Woeimar Dessov
1925 SURREALEN MODERN HEDe 1925
e ARCHITECTURE
1930 1930
) |
1935 NON-GEOMETRICAL ABSTRACT ART GEOMETRICAL ABSTRACT ART

CUBISM AND ABSTRACT ART

Cubism And Abstract Art (Alfred H. Barr 1936)
Visual Analytics - CNR - University of Pisa 20

HOME PAGE | TODAY'S PAPER | VIDEO | MOST POPULAR | TIMES TOPICS | Log In | Register Now

Ehe New York Eimes Business Seorh NYTmeseon

WORLD = US. NY./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTS ~OPINION ~ARTS SIYLE TRAVEL JOBS REAL ESTATE AUTOS‘

Search Business Financial Tools More in »
Go| [ Selecta Financial Tool #|  Global Markets | Economy | DealBook | Media & Small Your | Energy&
Business Advertising | Business = Money ~ Environment

How Different Groups Spend Their Day

The American Time Use Survey asks thousands of American residents to recall every minute of a day. Here is how people over age 15 spent their time in
2008. Related article

Everyone
Sleeping, eating, working and watching television take up about two-thirds Everyone Employed White H.S. grads No children
of the average day. Men Unemployed || Black Bachelors One chid

Notin lab Hispanic Advanced

0+ children

Household activities

TV and movies Steoping

By SHAN CARTER, AMANDA COX, KEVIN QUEALY and AMY SCHOENFELD Send Feedback
W TWITTER [ LUNKEDN [ SHARE

Home | World | U.S. | N.Y./Region | Business | Technology | Science | Health | Sports | Opinion | Ars | Style | Travel | Jobs | RealEstate | Autos | Backto Top

Copyright 2009 The New York Times Company | Privacy Policy | Search | Corections | [{J RSS | FirstLook | Help | ContactUs | WorkforUs | Advertise with Us | Site Map

http://www.nytimes.com/interactive/2009/07/31/business/
20080801-metrics-graphic.html



dPS

B Obama
E McCain

"ElectoralCollege2008" by Gage - Own work. Licensed under
Public Domain via Wikimedia Commons - http://
commons.wikimedia.org/wiki/
File:ElectoralCollege2008.svg#tmediaviewer/
https://www.flickr.com/photos/walkingsf/sets/ File:ElectoralCollege2008.svg

72157624209158632/ Visual Analytics - CNR - University of Pisa 21



Spatio-Temporal data

e %{l‘ 2 Russie 1812 1813,
Louts e Chaussies ou rebiai
b i, o 20 Noveusbee. 1369,
b its e plus cexits ou. teavees 4MOSCOU

atute en deés dy thermanétee de Réaumur au dessous e
T

= T 1
50 e 28 0! —2le 14 " i

TR s

"Minard" by Charles Minard (1781-1870) - see upload log. Licensed under ‘ ‘
Public Domain via Wikimedia Commons - http://commons.wikimedia.org/ N of moves
wiki/File:Minard.png#mediaviewer/File:Minard.png

|

1.0

50.0

923.0
Total: 2184 objects; active: 1084

Visual Analytics of Movement.
G. Andrienko, N. Andrienko, P. Bak, D. Keim, S. Wrobel
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ox THE ORIGIN OF SPECIES The Preservation of Pavoured Traces

doing this they frequently pushed each otherinto
the bucket, and their wings being thus wetted they
could not fly away, but were compelled to crawl
out throngh the passage formed by the spout or
overflow. Dr. Cruger saw a "continual procession’

IiIillllllllllllli![lllllIII'!I|I||l|IIIIII

i

M Third Edition (1861) [l Fourth

First Edition (1859) [l Second Edition (1860)
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Processing
processing.org

Processing

Cover
Download
Exhibition
Reference
Libraries

Tools

Environment

Examples
Books
Handbook

Overview

Shop

» Forum
» GitHub
»Issues
» Wiki
»FAQ

» Twitter

» Facebook

Tools

Exhibition. A curated collection of projects created with Processing.
New software added each month.

Curated by Filip Visnjic of CreativeApplications.net

\ear Code
by Dextro

Dextro writes ‘non-linear code’
drawing inspiration from nature.
The results are non-fractal or
random programs that iterate
without change, with equal rules for
all objects. Most of the scripts rely on
trigonometry and could be seen as
sets of wave generators interacting
with one another. Some of these
pieces take years to develop but the
code is usually short but complex.

Links: Dextr eo

Fall in Love - Phantogram
by Timothy Saccenti and Joshua

Computational design

for large-scale 3D

methodologies
printing

by GAD —RC4

With an exponential increase in the
possibilities of computation and
computer-controlled fabrication,
architecture is now facing a novel
challenge. Bartlett School of
Architecture’s RC4 in London
researches computational design
methodologies for large-scale 3D
printing with industrial robots,
taking logistical, structural and
material constraints as design
opportunities.

Links: GAD - RC4,
Creati:

Application:

Keyflies
by Miles Pevton

Filar
by Lia

nt Sculptures

For about a year now generative
artist Lia has been exploring 3d
printing by analysing filament and
the movements of the printhead.
Rather than just having 3d models
printed out, Lia has been interested
in the possibilities of the process by
defining the location of the
printhead, the speed of the
movement and the amount of
filament that should be extruded.

Links: Lia, liaso

Petting Zoo
by Minimaforms

thing tumblr.com

D3.js
d3js.org

Overview Examples Documentation Source

N Data-Driven Documents

D3.js is a JavaScript library for manipulating documents based on data. D3 helps you bring data to
life using HTML, SVG, and CSS. D3’s emphasis on web standards gives you the full capabilities of
modern browsers without tying yourself to a proprietary framework, combining powerful visualization
components and a data-driven approach to DOM manipulation.

Download the latest version (3.5.5) here:
¢ d3.zip

Or, to link directly to the latest release, copy this snippet:

<script src="http://d3js.org/d3.v3.min.js" charset="utf-8"></script>

Visual Analytics - CNR - University of Pisa

See more examples.
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