
Questions about yesterday?
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Tasks and Scenarios
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Motivation

● Visualization as a usability problem
● Improve effectiveness of visualization

○ Task support, 
○ perception, 
○ interaction, 
○ knowledge, ... 

● Chose or build effective visualizations



Structuring and Processing Data

Data

Collection
Formatting
Clearning

Mining
Exploration

Analysis

Insight

Understanding

External, raw, 
noisy, 

unstructured, 
meaningless

Internal, 
meaningful, 

purposeful, 
structured, 
qualitative

+ Knowledge

Visualization
+ 

Interaction



Scenarios ~ Story

Does

● Explain a 
visualization use

● Identify challenges
● Support design 

process

Describes: 

● People 
● Places
● Actions
● Artifacts



Data Challenge

1. Data
2. Data structures
3. Context
4. Audience
5. Questions / Tasks
6. Messages













2.1
Data
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Data

What is my data about?

● People, places, collection, context, certainty, 
storage.. 



2.2
Data Structures
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Data Structures: 1D



Data Structures: 2D



Data Structures: 3D





Multidimensional 
Data



Sets



Trees



Networks



Time



Geographical



2.3
Context
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2.4
Audience
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2.5
Tasks and Questions
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"Overview first, 
zoom and filter, 

detail on demand"

—Ben Shneiderman











Toyota



Jaques Bertin: Low level

● Largest / smallest ...
● How many ...
● Which elements ...
● Where ... 
● When ... 
● What ...
● ...  



Jaques Bertin: High-level

● Which trends
● Which outliers 
● Correlations
● Anomalies
● Describe
● Compare
● Group
● ... 



Amar et al.

1. Retrieve Value
2. Filter
3. Compute Derived Value
4. Find Extremum
5. Sort
6. Determine Range
7. Characterize Distribution
8. Find Anomalies
9. Cluster

10. Correlate



1. Retrieve 
Value



2. Filter Value



3. Compute Derived Value



4. Find 
Extremum



5. Sort



6. Determine
Range



7. Characterize
Distribution



8. Cluster



9. Correlate



9. Correlate



Discovery

Trends, outliers, clusters, anomalies... 



Data Quality

Noisiness, missing data, certainty, duplicates...



Data Quality

Noisiness, missing data, certainty, duplicates...



Inform Analysis

Statistic tests, cleaning methods, clustering 
methods, ... 



Presentation

Clarity, highlight elements, direct user attention, .. 



Storytelling

Attract attention, drag readers in, communicate 
message, engage, entertain ...



Data-specific Tasks

● Networks: Lee et al.
● Temporal networks: Ahn et al., Bach et al.
● Time: Aigner et al.
● Geography: Peuquet et al.
● Spatio-temporal: Andrienko et al.
● ... 



2.6
Messages
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Take-home messages

● Not vaccinating is bad
● 1 Flight US-Europe = 1 tons of CO2
● Use/produce less plastic in your life
● Data is too uncertain to work with
● Interactive network exploration is helpful
● ...



Data Challenge
Method Sheet

Data: Structure:

Context: Audience:

Questions: Messages:



Questions?


