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Introduction to Data Visualization

• Clearly and effectively transmit 
communication information 
through graphical

• More easily understand the content 
represented by data.

• Different datasets have different 
characteristics.

• Better showing the structural 
characteristics of the data itself can 
be achieved

Du, Feng.!Development Model of China"s Regional Economic Cooperation Based on Netw
ork Analysis and Multimedia Data Visualization.# Advances in Multimedia, vol. 2021, 2021, pp.
1–7, https://doi.org/10.1155/2021/4266363

McCandless, D. (2014). Knowledge is beautiful. [Infographic] Harper Design.

https://doi.org/10.1155/2021/4266363


Brief History of Data Visualization

Late 1700s, The 
commercial and political 
atlas and Statistical 
breviary by William Playfair

1858, Florence Nightingale, 
Coxcomb Diagrams

Berinato, S. (2016). Good charts : the HBR guide to making smarter, more persuasive data 
visualizations. [Infographic]. Harvard Business Review Press.

Playfair, W. (1801). THE COMMERCIAL AND POLITICAL ATLAS Representing, by 
Means of STAINED COPPER-PLATE CHARTS, THE PROGRESS OF THE 
COMMERCE, REVENUES, EXPENDITURE, AND DEBTS OF ENGLAND, 
DURING THE WHOLE OF THE EIGHTEENTH CENTURY. [Infographic]. Internet 
Achieve https://archive.org/details/PLAYFAIRWilliam1801TheCommercialandPol
iticalAtlas/page/n39/mode/2up



Brief History of Data Visualization

1970, John Tukey, 
Exploratory data 
analysis

1914, Willard 
Brinton, Graphic 
Methods for 
Presenting Facts

Tukey, John W. (1977). Exploratory Data Analysis. 
Retrieved from http://www.ru.ac.bd/wp-
content/uploads/sites/25/2019/03/102_05_01_Tu
key-Exploratory-Data-Analysis-1977.pdf

Brinton, Willard C. (1914). Graphic Methods for 
Presenting Facts. Retrieved 
from https://aviz.fr/wiki/uploads/Bertifier/brinton-
graphicMethods-1914.pdf



Brief History of Data Visualization

1990s-2010s, Computer-driven data visualization
Berinato, S. (2016). Good charts : the HBR guide to making smarter, more persuasive data 

visualizations. [Infographic]. Harvard Business Review Press.



Brief History of Data Visualization

2010,Ronald Rensink, Perception of Correlation in Scatterplot

Rensink, R. A., & Baldridge, G. (2010). The Perception of Correlation in Scatterplots. Computer 
Graphics Forum, 29(3), 1203–1210. https://doi.org/10.1111/j.1467-8659.2009.01694.x



Today

Gascon, C. et al., (Nov 2021).Special Survey: The Impact of 
the COVID-19 Pandemic on Missouri Small 
Businesses and the Path Toward
Recovery. Economic Research Federal Reserve 
Bank of St. Louis Retrieved 
from https://files.stlouisfed.org/files/htdocs/uploads/20
21_oct2_survey_Missouri_business_report_20211002
.pdf

Garriga, C. & Werner, D., (2022). Inflation, Part 3: 
What Is the Fed’s Current Goal? Has the 
Fed Met Its Inflation Mandate? Economic 
Research Federal Reserve Bank of St. 
Louis Retrieved 
from https://files.stlouisfed.org/files/htdocs/
uploads/2021_oct2_survey_Missouri_busin
ess_report_20211002.pdf



Data visualization in 2D

Ribecca, R. (2022). Retrieved from datavizcatalogue.com

• 2D commonly used

• Many types within 2D

• Optional formant depends on the needs

• What if add a time?



What is Data Animation

• Deconstruction and 
reconstruction

• Engagement in learning of 
dynamic mechanism

• Example: World War II death
• https://www.youtube.com/wa

tch?v=DwKPFT-RioU

Berinato, S. (2016). Good charts : the HBR guide to 
making smarter, more persuasive data visualizations. 
[Image]. Harvard Business Review Press.

https://www.youtube.com/watch?v=DwKPFT-RioU


2D amination chart code(how to do)

Data source: Statistics Canada. Table 14-10-0017-01 Labour force characteristics by sex and detailed age 
group, monthly, unadjusted for seasonality (x 1,000)

https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1410001701


Data visualization in 3D
• There was a time when people think 3D was 

cool, but it turned out to be a horrible idea.
• It is hard to interpret and not very accurate

Data source: Statistics Canada. Table 14-10-0060-01 Retirement age by class of worker, annual
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Bad 3D visualizations

• 3D Bar charts
• 3D Pie charts

Source: unknown author, https://viz.wtf/, 2022

https://viz.wtf/


3D Visualization with a 3rd Axis

Problems with static 3D 
visualizations
• With a fixed perspective

the size of an object can 
change based on its 
distance from the viewer, 
making it difficult to 
compare values
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Data source: Statistics Canada. Table 14-10-0060-01 Retirement age by class of worker, annual

https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1410006001


3D Visualization with a 3rd Axis

Problems with static 3D visualizations
• With a fixed viewpoint

where to position our ‘eye’ relative 
to the chart.  Details can be 
obstructed
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Showing 3D data without going 3D

For discrete data, use:
• Color
• Shape
For continuous data, use:
• Frequency gradient
• Size (Bubbles)
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A successful example of 3D 
visualization
• The interactive features solved 

some of the problems of static 3D 
visualization

• Zooming
• Panning(rotation)
• Moving
• Labels and details

Source: Gregor Aisch and Amanda Cox, The New York Times, 2015

https://www.nytimes.com/interactive/2015/03/19/upshot/3d-yield-curve-economic-growth.html


The Advantages of Interactive 3D 
Visualization
• One interactive 3D view vs many 

static 2D
• Empower user to explore
• The “Visual Information-Seeking 

Mantra”: overview first, zoom and 
filter, then details-on-demand

• Creates engagement with the 
audience who may not be interested 
in the data in the first place

Image source: The Globe and Mail

https://www.theglobeandmail.com/canada/article-online-school-kids-privacy-data/


Plotly

• Free and open-source
• Available in Python, R, JS and 

Matlab etc.

https://plotly.com/graphing-libraries/

Data source: Statistics Canada. Table 14-10-0371-01 Job 
vacancies, payroll employees, and job vacancy rate by 
provinces and territories, monthly, unadjusted for 
seasonality

https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1410037101


Interactive 3D scatterplots

Data source: Statistics Canada. Table 14-10-0371-01 Job 
vacancies, payroll employees, and job vacancy rate by 
provinces and territories, monthly, unadjusted for 
seasonality

https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1410037101


Best Practices and considerations

• 3-dimentional visualization on 3-dimentional data
• Ie. Data with 3 variables and their relationship is critical to the analysis

Although 3D graphs are relatively easy to produce with the aid of software it may 
not apply to printed publications.

Alternatively, consider using dashboard with multiple panels of 2D graphs



Virtual Reality

Kenny, R and Becker, A. A. (2015). Retrieved from http://graphics.wsj.com/3d-nasdaq/



Benefits of Virtual Reality

• Multi-dimensional data 
analysis

• Much more workspace
• More natural interaction

Source: Sward, Z.M, qz.com, 2015 

https://qz.com/emails/quartz-obsession/1849715141/spacs-where-are-they-now


Thank you!


