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WHAT IS VISUALIZATION?

➤ [Geek] Branches of computer graphics and UI design concerned with presenting 
data to users by means of images. 

➤ [Psychologist] The formation of mental visual images: The act or process of 
interpreting in visual terms. 

➤ [Visual analytics] “Computer-based visualization systems provide visual 
representations of datasets designed to help people carry out tasks more 
effectively”(Munzner). 

➤ [Designer] The process of putting information into visual form: The craft of 
assigning representational “codes” and techniques to data attributes and conveying 
meaning (Tufte). 

➤ [Journalist] A form of storytelling to engage the reader into complex and an intricate 
narrative.



WHY DO WE CARE? 



KEGS OF DATA

➤ Between 1 and 2 exabytes of unique data produced per year (2003) 

➤ 1000000000000000000 (1018) bytes  

➤ 800 meg for every person (2003)  

➤ Printed documents only .003% of total (2003) 

➤ 90 trillion emails sent on the Internet in 2009



KEGS OF DATA (2016)

➤ Around 4.4 zettabytes in 2013  

➤ one zettabyte is equivalent 
to 44 trillion gigabytes

2016

➤ In 2014: 

➤ Facebook users share nearly 2.5 million pieces of 
content. 

➤ Twitter users tweet nearly 300,000 times. 

➤ Instagram users post nearly 220,000 new photos. 

➤ YouTube users upload 72 hours of new video content. 

➤ Apple users download nearly 50,000 apps. 

➤ Email users send over 200 million messages. 

➤ Amazon generates over $80,000 in online sales.



COMPUTING + HUMAN VISION

➤ Computing + Human Vision 

➤ Highest bandwidth sense 
• Fast, parallel 
• Pattern recognition  

➤ Extends memory and cognitive capacity 

➤ Many People think visually 



WHEN DO WE NEED TO VISUALIZE? 

➤ Don’t know what you are looking for 

➤ Don’t have a priori questions in mind  

➤ Want to know what questions to ask 

➤ “A graphic display has many purposes but it achieves its highest value when it 
forces us to see what we were not expecting.”



VISUALIZATION KEY GOALS & BENEFITS

➤ Support the revealing and discovery of patterns  

➤ Display and reveal complex relationships and inter-  relationships  

➤ Convey an impression, evoke an emotion—affect  

➤ Facilitating awareness and understanding 

➤ Helping to raise new questions and supply answers 

➤ Generating insights and hypotheses 

➤ Telling a story and making a point 



TYPES OF VISUALIZATIONS: SCIENTIFIC

➤ The visual display of spatial data associated with scientific processes such as the 
bonding of molecules in computational chemistry 

➤ Deals with data that has a natural geometric structure (e.g. chemical data or wind 
flows) 

➤ PET scan

➤ Oceanic flow



TYPES OF VISUALIZATIONS: INFORMATION

➤ Visual metaphors for non-inherently spatial data such 
as the exploration of text-based document databases. 

➤ Assign structure and position to information.
➤ Internet in 2005



THE POWER OF VISUALIZATION

➤ Representation  and  Interaction  

➤ “The effectiveness of information visualization hinges on two things: its ability 
to clearly and accurately represent information and our ability to interact with it 
to figure out what the information means.” 

➤ How do I get to Parc Agrignon?



THE POWER OF VISUALIZATION

➤ How do I get to Parc Agrignon ?



VISUALIZATION FOR PROBLEM SOLVING 

➤ Mystery: what is causing a cholera 
epidemic in London in 1854? 



VISUALIZATION FOR PROBLEM SOLVING 

➤ Mystery: what is causing a cholera 
epidemic in London in 1854? 



STORYTELLING



GRAPHS

➤ For a long time, we 
used visualization to 
support storytelling. 

➤ Bit limited to basic 
static charts to 
represent financial 
and statistic data on 
reports and 
newspaper
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F I N A N Ç A S

pação dos Municípios (IPM) de Cariacica devido às novas empresas 
geradoras de ICMS que se instalaram no município nos últimos anos. 

Em 2009 Cariacica se configura como o município do ES com menor 
receita per capita, conforme pode ser observado na tabela 38. Porém, 
com os dados sobre população divulgados pelo Censo 2010 e consi-
derando a receita total do município prevista para 2011, a receita per 
capita de Cariacica passa a se configurar em torno de R$ 1.000,00. 

Mesmo com a menor capacidade de atendimento à população dentre 
todos os municípios do Espírito Santo, visto que a receita per capita 
é a menor do Estado, Cariacica entre 2005 e 2009 foi o quarto mu-
nicípio do Espírito Santo que mais investiu no período, na ordem de 
aproximadamente R$ 213 milhões.

Além disso, o município ainda consegue figurar entre os cem que mais 
investem no Brasil, de acordo com dados da Revista Multicidades. Na 
edição de 2010, Cariacica aparece como 71º munícipio do Brasil em 
total de investimentos. Esse crescimento significa um salto pisitivo 
em direção à consolidação de uma cidade com mais equipamentos so-
cials e com mais infraestrutura, tais como ruas pavimentadas, escolas, 
unidades de saúde, entre outros.

Os recursos destinados aos investimentos cresceram de 2004 a 2010 
quase que de forma sucessiva, já que nos anos de 2009 e 2010, devido 
principalmente à crise econômica mundial, os investimentos em geral 
diminuíram, não sendo diferente em Cariacica. No entanto, apesar do 
decréscimo dos últimos dois anos, o investimento em 2010 ainda foi 
265% maior do que o de 2004.

Tabela 37 - Evolução do ICMS, FPM, ISS e IPTU em Valores constantes

Gráfico 18 - Evolução do ICMS, FPM, ISS e IPTU em Valores constantes

  Fonte: Balanços Municipais - Resumo Geral da Receita - Anexo 2. 
Obs: Valores constantes com base em 2010, corrigidos pelo IPCA. Elaboração: SEMGE/PMC

2004 2005 2006 2007 2008 2009 2010

ICMS 28.089.692,67 32.521.843,47 37.225.189,04 40.735.983,77 44.789.853,51 44.762.831,13 51.207.919,18

FPM 27.533.785,28 33.858.948,82 35.392.219,67 38.029.637,46 43.883.960,59 39.621.209,66 36.145.758,26

ISS 14.033.032,15 18.877.408,85 23.363.805,43 29.491.960,56 34.867.702,20 34.695.445,21 38.446.424,15

IPTU 3.103.499,59 3.073.168,72 3.554.633,54 4.160.290,63 4.107.445,86 4.545.419,78 6.848.492,49
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 Fonte: Balanços Municipais - Resumo Geral da Receita - Anexo 2. 



INFOGRAPHICS 

➤ Infographics are not visualizations. 

➤ Usually static and aesthetic driven. 

➤ They merge data and image together to 
create a more aesthetic pleasing reading of 
data. But it can distort data.



INFOGRAPHICS 



INFOGRAPHICS 
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INFOGRAPHICS 



INFORMATION VISUALIZATION (INFOVIS)

➤ Information visualization o produce “data-driven stories.” 

➤ Use of design principles to guide the audience to find patterns through the 
dataset (Week 2) 

➤ Pre-attentive processing 

➤ Gestalt. 

➤ Maps visual attributes (size, length, shapes, colours, etc.) to dataset’s 
variables to generate meaningful images. 

➤ InfoVis storytelling is not just about the data, but about all the visual 
attributes selected by designers to give form to the story.



How Many 3’s?



How Many 3’s?



Stage 2: 
Intermediate Level: 
Patterns recognition



The Gestalt laws

• 1. Proximity 

• 2. Similarity 

• 3. Connectedness 

• 4. Continuity

• 5. Symmetry 

• 6. Closure 

• 7. Common fate 

• 8. Figure-ground



INFORMATION VISUALIZATION (INFOVIS)

➤ The Potential for the Most 
Liberal Supreme Court in 
Decades (NYT)

https://www.nytimes.com/interactive/2016/02/18/upshot/potential-for-the-most-liberal-supreme-court-in-decades.html?_r=2
https://www.nytimes.com/interactive/2016/02/18/upshot/potential-for-the-most-liberal-supreme-court-in-decades.html?_r=2
https://www.nytimes.com/interactive/2016/02/18/upshot/potential-for-the-most-liberal-supreme-court-in-decades.html?_r=2


INFORMATION VISUALIZATION (INFOVIS)

➤ The Countries Where Women 
Won More Medals Than Men 
in Rio (NYT)

http://www.apple.com
http://www.apple.com
http://www.apple.com


INFORMATION VISUALIZATION (INFOVIS)

➤ Michael Phelps vs. Himself (NYT)

https://www.nytimes.com/interactive/2016/08/09/sports/olympics/2016-08-09-olympics-phelps-vs-phelps.html


INFORMATION VISUALIZATION (INFOVIS)

➤ Election maps are telling you big lies about small things (Washington Post)

https://www.washingtonpost.com/graphics/politics/2016-election/how-election-maps-lie/


INFORMATION VISUALIZATION (INFOVIS)

➤ The Two Americas of 2016 (NYT)

https://www.nytimes.com/interactive/2016/11/16/us/politics/the-two-americas-of-2016.html?_r=1&mtrref=undefined&gwh=1284703528492DB964FBAAEBB7A2F6B4&gwt=pay


➤ Nike+
LINEAR NARRATIVE VISUALIZATION (VIDEO)

➤ Hans Rosling's 200 Countries, 200 Years

https://www.youtube.com/watch?v=jbkSRLYSojo


DATA-MINING

➤ Text-mining, tracking, Surveillance, 
Machine-learning. 

➤ Extracting and producing more data



INFORMATION VISUALIZATION (INFOVIS)

➤ todas las mentiras de Trump y Clinton frente a 
frente y en un vistazo (Univision)

http://www.univision.com/noticias/elecciones-2016/interactivo-todas-las-mentiras-de-trump-y-clinton-frente-a-frente-y-en-un-vistazo
http://www.univision.com/noticias/elecciones-2016/interactivo-todas-las-mentiras-de-trump-y-clinton-frente-a-frente-y-en-un-vistazo


INFORMATION VISUALIZATION (INFOVIS)

➤ Bible Cross-References

http://www.chrisharrison.net/index.php/Visualizations/BibleViz


➤ Bike share mapping creates 
beautiful portraits of London, 
NYC and Berlin (The 
Guardian)

https://www.theguardian.com/cities/2016/aug/09/bike-share-mapping-gps-data-interactive-london-nyc-berlin-cf-city-flows
https://www.theguardian.com/cities/2016/aug/09/bike-share-mapping-gps-data-interactive-london-nyc-berlin-cf-city-flows
https://www.theguardian.com/cities/2016/aug/09/bike-share-mapping-gps-data-interactive-london-nyc-berlin-cf-city-flows


INFORMATION VISUALIZATION (INFOVIS)

➤ Bible Cross-References ➤ FedEx SoundTrack

http://www.chrisharrison.net/index.php/Visualizations/BibleViz
https://soundtrack.fedex.com


➤ Nike+



INTERACTIVE VISUALIZATION

➤ Gun Deaths in America

https://fivethirtyeight.com/features/gun-deaths/


➤ Montreal is 375 years old, but how old are its buildings?

http://www.cbc.ca/news2/interactives/montreal-375-buildings/


➤ Human Spatial Movement

http://labs.fluxo.art.br/human-spatial-movement/


➤ selfiecity

http://selfiecity.net


➤ fallen.io

http://fallen.io
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➤ fallen.io
➤ An experiment in visualizing notes from music scores

http://fallen.io
https://www.c82.net/offthestaff/


➤ fallen.io

http://fallen.io


➤ fallen.io

BAD VISUALIZATION

http://fallen.io


➤ fallen.io

BAD VISUALIZATION

http://fallen.io


➤ fallen.io

CHARTJUNK

http://fallen.io


➤ fallen.io

ACTIVITY

➤ Let’s create our first hand-made visualization on paper. 

➤ Groups of 4: 15 min 

➤ Sketch a visualization (graphs, lines, bars, etc) to tell a story about Titanic.

http://fallen.io


IS IT THE END?



IS IT THE END?



➤ fallen.io

(SELF) - EVALUATION

➤ What did you like the most? 

➤ What didn’t work? 

➤ What was missing from this class? 

➤ What can I do to make this course better? 

➤ What can you do to make this course better?

http://fallen.io


➤ fallen.io

KEEP IN CONTACT

➤ Email: lucaju@gmail.com 

➤ Twitter: @lucaju 

➤ Instagram: @lucaju 

➤ Website: luciano.fluxo.art.br

http://fallen.io
mailto:lucaju@gmail.com
http://luciano.fluxo.art.br


THANK YOU



I SEE YOU AROUND


