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Motivation and Introduction
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Absolute amount of publications mentioning data 
visualization and information visualization

[Web of Science]
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Show Me
[Tableau Software]

Visual Vocabulary
[Financial Times]

Chart Suggestion Guide
[Adedamola Ladipo]



Mapping for a Sustainable World
[Kraak, Roth, Ricker, Kagawa, Le Sourd, 2020]

Absolute amount of publications mentioning SDG-related 
topics (disaggregated by goal) for the period of 2016-2020

[Jayabalasingham et. al, 2020]
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Main Research Objective
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To implement a recommender system 
for suggesting multiple ways of data 
visualization (particularly for SDGs)



Research Sub-Objectives (RSOs)
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A. Investigate the conceptual basis behind the data visualization and SDGs

B. Investigate the methodologies of data visualization recommender systems  

C. Conceptualize the recommender system 

D. Define software and interface requirements for a system 
and design the prototype
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Data visualization, 
recommender systems, SDGs



What exactly are we going to recommend 
for SDGs with such a system?
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What is data visualization?

http://www.freepik.com/vectors/motorsports
13
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Data visualization

Visualization

Data Graphics

Visual Representation

Graphics

Infographics
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the process by which data are visualized, or 
presented, after the data cleaning process, and 
involves making choices about which data will be 
visualized, how data will be visualized, and what 
message will be shared with the target audience of 
the visualization

(Chiasson & Gregory, 2014).

any kind of visual representation of information 
designed to enable communication, analysis, 
discovery, exploration, etc

(Cairo, 2016).

a display of measured quantities by means of the 
combined use of points, lines, coordinates systems, 
colors, symbols, words and shadings 

(Tufte, 1987).

a visible artifact on a more or less flat surface 
that was intentionally created to express an 
information 

(Engelhardt, 2002).

translation of numbers in the form of a drawing, 
design or plan to explain or illustrate something 

(Lewi, 2008).

a field in communicative design which based 
on a graphical representation of information, 
connections, numeric datasets and knowledge 

(Laptev, 2012).
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It is important to see aspects that are 
connected to data visualization as a concept, 
to behold its holistic nature; by doing so, it 
becomes possible to see the scope of future 
recommender system



What data visualization deals with
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Translation of 

Data into

Correspond-(ence)-ingly

Appropriate-(ness) visual representation that might have a

Relevance to the users
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Software

Mediums

Tutorials

Technologies

…

Data representation

Data transformation

Metadata

Data analysis

…

Chart / Diagram types

Visualization types

Map types 

Stories from data

…

Typefaces

Colors

Layout principles

Use environment

…

Audience

Feedback

Message

Topic

…

As a whole process

Optimization        Effectiveness Resources        Objectives

Translation       Data                  Correspondence   Appropriateness     Relevance   

These aspects deals with



SDGs
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● Aimed to bring down the global inequalities in social, political, 
economical and ecological aspect

● Described through 17 goals and 231 indicators which are 
measured with respect to countries over time   

● Research on the visualization, mapping and atlases of SDG is 
already here
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Mapping for a Sustainable World
[Kraak, Roth, Ricker, Kagawa, Le Sourd, 2020]



Recommender systems methodologies

http://www.freepik.com/vectors/motorsports
21

● Data-Driven

● Expert Knowledge-Based

● Hybrid

A survey on automatic infographics 
and visualization recommendations 
[Zhu et. al, 2020]
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● Data-driven methodologies: 

● using machine learning, artificial intelligence and natural language 
processing algorithms to generate data visualizations depending on the 
given prompts

Text-to-Viz automatic visualization schema explanation 
[Cui et al. (2019)]
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● Expert knowledge-based model: 

● using sets of defined rules and logical restrictions, forming a knowledge 
representation of the visual artifacts with corresponding characteristics

●

ShowMe from Tableau 
[Mackinlay et al. (2007)]

A snippet from FT visual vocabulary 
[Financial Times (2021)]
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● Hybrid model: 

● combine both data-driven model and expert knowledge-based approach
●

 DeepEye methodological pipeline 
[Luo et al. (2018)]



Select expert knowledge-based approach

https://www.freepik.com/vectors/motorsports
25

● The rules and methodologies for SDGs are already here

● Data-driven approaches are “black-boxed”, involving hard 
computational technologies and maintenance, time consuming 
to design the working algorithm

● Hybrid model can be implemented in a future research
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Software

Mediums

Tutorials

Technologies

…

Data representation

Data transformation

Metadata

Data analysis

…

Chart / Diagram types

Visualization types

Map types 

Stories from data

…

Typefaces

Colors

Layout principles

Use environment

…

Audience

Feedback

Message

Topic

…

As a whole process

Optimization        Effectiveness

Getting back to possible recommendations

Resources        Objectives

Translation       Data                 Correspondence    Appropriateness      Relevance   
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Software

Mediums

Tutorials

Technologies

…

Data representation

Data transformation

Metadata

Data analysis

…

Chart / Diagram types

Visualization types

Map types 

Stories from data

…

Typefaces

Colors

Layout principles

Use environment

…

Audience

Feedback

Message

Topic

…

As a whole process

Optimization        Effectiveness

These are in the focus of the recommender system

Resources        Objectives

Translation       Data                 Correspondence    Appropriateness      Relevance   
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But why?



SDGs, Goals and Indicators

https://www.freepik.com/vectors/motorsports
30

Mapping for a Sustainable World 
[Kraak, Roth, Ricker, Kagawa and Le Sourd (2020)]



Attribute, Time and Location (ATL)

https://www.freepik.com/vectors/motorsports
31

Mapping for a Sustainable World 
[Kraak, Roth, Ricker, Kagawa and Le Sourd (2020)]



Indicators & Levels of Measurement (LoM)

https://www.freepik.com/vectors/motorsports
32M
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Levels of Measurement

https://www.freepik.com/vectors/motorsports
33M
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Data Transformation

https://www.freepik.com/vectors/motorsports
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General description

https://www.freepik.com/vectors/motorsports
35

Thus, the recommender system should focus on the Attribute, Time 
and Location (ATL) parameters of the SDG indicator dataset. 
Depending on the ATL configuration, different data visualization 
(and maps) types or methods can be recommended 

Finally, the data transformation should be added in order to see 
more alternative dataviz options for the same indicator



● TIME: one stamp, two stamps, time series

● LOCATION: one country, two countries, more countries, all 
countries (or regions)

● ATTRIBUTE: absolute, proportion, rate, change rate, other rate, 
index, ranking, ordinal, nominal

Classification of ATL parameters

https://www.freepik.com/vectors/motorsports
36



Workflow of the recommender system
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ATL Matrix

https://www.freepik.com/vectors/motorsports
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ATL Matrix

https://www.freepik.com/vectors/motorsports
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Following the recommendations from the data visualization 
textbooks, data visualization classification systems and also the 
reviewed chapters on diagrams and maps from Mapping for a 
Sustainable World, we can come up with a list of the data 
visualization types that can be located in the matrix



ATL Matrix

https://www.freepik.com/vectors/motorsports
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ATL Matrix’ Planes

https://www.freepik.com/vectors/motorsports
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Data Transformation options in Matrix

https://www.freepik.com/vectors/motorsports
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Example 1: low level of ATL complexity

https://www.freepik.com/vectors/motorsports
44

Germany and Poland with regards to their situation on indicator 
5.5.2 (Proportion of women in senior and middle management 
positions) in 2018

How to visualize this?



ATL Matrix

https://www.freepik.com/vectors/motorsports
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Example 1: low level of ATL complexity

https://www.freepik.com/vectors/motorsports
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https://www.freepik.com/vectors/motorsports
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Example 1: low level of ATL complexity

https://www.freepik.com/vectors/motorsports
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Example 1: low level of ATL complexity

https://www.freepik.com/vectors/motorsports
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Example 2: higher level of ATL complexity

https://www.freepik.com/vectors/motorsports
50

Progress between 2005 and 2015 for Central and Southern Asia 
countries for two Goal 3 indicators: 3.4.2 Suicide mortality rate 
and 3.8.1 Coverage of essential health services

How to visualize this?



https://www.freepik.com/vectors/motorsports
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https://www.freepik.com/vectors/motorsports
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https://www.freepik.com/vectors/motorsports
53



https://www.freepik.com/vectors/motorsports
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https://www.freepik.com/vectors/motorsports
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Prototype
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Link to the prototype: 

https://public.tableau.com/app/profile/iaroslav2247/viz/metadatavis-beta/MetaDataViz

https://public.tableau.com/app/profile/iaroslav2247/viz/metadatavis-beta/MetaDataViz
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Back-End 

https://www.freepik.com/vectors/motorsports
60



https://www.freepik.com/vectors/motorsports
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Interface

https://www.freepik.com/vectors/motorsports
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https://www.freepik.com/vectors/motorsports
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https://www.freepik.com/vectors/motorsports
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https://www.freepik.com/vectors/motorsports
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https://www.freepik.com/vectors/motorsports
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https://www.freepik.com/vectors/motorsports
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Results

https://www.freepik.com/vectors/motorsports
69

Data visualization and SDG concepts were theoretically reviewed

Maps and diagrams were provided to demonstrate the data 
transformation effect

The system’ concept was designed with connection to SDGs

The demonstrative prototype is available through Tableau Public
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Conclusions

https://www.freepik.com/vectors/motorsports
71

Data visualization: wide concept, multiple interconnections

Conceptualization: not so straightforward to approach

SDGs: level of measurement transformation respectively 
“transforms the message” 



Thank you!


