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Project 2: Getting started
What type of personal data would you like to visualize? (The one 
from yourself, or someone you know closely)
How do you obtain the data?
Why studying such a data set is important and meaningful for you?
What sort of insights do you expect to get out of this visualization 
project? (And what sort of insights you end up getting?)

Creative and original 
Interpretable and Informative

Portable: please bring it to class on the due date.
If it is not portable, please let me know ahead of time. 



Possible medium or building blocks

Legos, Play-Doh, threads…
Being creative: cereals, mud, grass… 
Be cost-effective



Announcement

How is everyone doing with the final project? 



More on Personal  
Visua l iza t ion
and Phys ica l  
Visua l iza t ion

PV



Data Sculptures

http://www.infoscape.org/publications/vinci09.pdf



Physical information visualization

VandeMoerePatel2009



Symbolic Data RepresentationVandeMoerePatel2009



Symbolic Data Representation

VandeMoerePatel2009



VandeMoerePatel2009Representations that bear a direct relationship (either physically or causally) with the 
signified are defined as being indexical.



Conceptual movement in design

VandeMoerePatel2009Going beyond putting depth to virtual visualization to physical visualization…



Conceptual movement in design

VandeMoerePatel2009
Beyond iconic representation that was specifically designed to 
manifest the meaning underlying the data...



Conceptual movement in design

VandeMoerePatel2009



Conceptual movement in design

VandeMoerePatel2009



Conceptual movement in design

VandeMoerePatel2009



Conceptual movement in design

VandeMoerePatel2009



Interactivity and Play

VandeMoerePatel2009



Interactivity and Play

VandeMoerePatel2009



Constructive Visualization

http://innovis.cpsc.ucalgary.ca/Research/ConstructingVisualRepresentation

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



InfoVis Authoring

Finding effective visual mapping…

How people construct visual mapping? 
How people transform data into visual representation?
Create, update and explain their own information visualization using 
tangible building blocks



Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Create a Visualization
A friend has asked for their help with his financial situation. 
He admits to having trouble managing his expenses and to being 
unsure how to resolve the situation. 
The facilitator points to the dataset and comments that currently 
changes over time are hard to see, and a visual representation 
might be helpful. 
The available tools for creating such a representation are the tokens 
placed on the table. 
All values in the dataset are divisible by 25, a mapping of 1 token ∼ 
25 seems reasonable. 
Participants are then invited to take all the time they need and to 
inform the facilitator once they are finished.



Update a Visualization

The facilitator tells the participants that the friend provides them with 
one more month of data. 
The facilitator slides up the data printout to reveal a month 
previously hidden by a paper mask. 
Participants are asked to update the visualization to include the new 
data, using all the time they need.



Annotate a Visualization

The facilitator informed the participants that their friend was not 
currently able to receive their advice. 
The facilitator provided participants with 4 pens of different colors 
and a variety of post-its and asked them to annotate their 
visualization explaining what they did and what they discovered.
Participants were explicitly asked to provide sufficient information 
such that their friend could: 

Read the visualization
Understand it
Be able to re-create it if needed. 

Participants were asked to indicate possible budget improvements.



Samuel Huron, Yvonne 
Jansen, Sheelagh 
Carpendale, 2013



https://youtu.be/TndAWaawqWY

Tangible Construction

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Samuel Huron, 
Yvonne 
Jansen, 
Sheelagh 
Carpendale, 
2013



Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013

Tangible Construction



Construction
A visualization is a nested construct of tokens forming a representation of data.

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Computation
Compute additional values: categorize, aggregate, compute new value, and unitize.

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Storytelling
Spontaneously manipulated the visualizations to support their arguments
Highlighting and marking

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Implications: research and design

Opening the black box visual mapping in the infovis pipeline.
Participants were readily capable of constructing visual 
representations with this particular tangible environment. 

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Supporting 
different 

construction 
procedures

1

Most visualization authoring software requires first 
choosing a visualization technique and then the data 
dimensions to visualize. 
A top-down procedure: the visualization model needs to 
be selected before any data can be seen visually. 

Our study environment provided the opportunity to build 
visualizations bottom-up by manipulating a small part of 
the dataset and gradually defining an assembly model. 
Data is visible from the very beginning, and the 
visualization model develops iteratively during 
construction.

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Open  
Questions

1
How do different visualization authoring procedures 
impact the understanding of data? 
How does a bottom-up procedure transfer to different 
data types and tasks? 
What are the limits of a bottom-up procedure? 
How can we assure correctness of the result? 
Does this affect people’s confidence in their 
constructions?

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Exploiting 
processing 

fluency

2
Processing fluency: the subjective experience of ease with 
which people process information. 

200 years ago: teach mathematics to non-literate 
kindergarten children 
People without infovis skills can construct useful visual 
representations for themselves when offered a method 
with for which they already possess fluency.

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Open 
Questions

2How do our results transfer to systems which are 
constructive but lack the tangible aspect? 
Would a constructive authoring tool implemented on an 
interactive touch surface provide similar benefits? 
How can we transform more complex infovis techniques 
into more fluent ones?

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Tangible 
design

3
Physical affordances of tokens likely affected people’s 
actions and their visual designs. 
While the wooden tiles used in our study could be piled, 
participants found them slippery and mostly created 2D 
designs. 
Other materials such as Lego bricks would facilitate 
stacking and might have led to more 3D encodings.
Materials with programmable properties may be 
promising for constructive visualization purposes.

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Open 
Questions

3Which material properties are most salient in their effect 
on constructive strategies? 
Which properties are most effective? 
How would the increased complexity of programmable 
properties affect people’s proficiency with physical 
objects?

Samuel Huron, Yvonne Jansen, Sheelagh Carpendale, 2013



Programmable Materials

tinyurl.com/claytronics
https://www.youtube.com/watch?v=16vBZbna2rk



Programmable Materials

Claytronics is an abstract future concept that combines nanoscale 
robotics and computer science to create individual nanometer-scale 
computers called claytronic atoms, or catoms, which can interact 
with each other to form tangible 3D objects that a user can interact 
with.



4D Programmable Materials

https://www.youtube.com/watch?v=hi8QQ89kzho



Additional Reading

Personal Visualization: Exploring Data in Everyday Life 
http://www.vis4me.com/personalvis15/index.html

http://www.vis4me.com/personalvis15/index.html


Thanks!
You can find me at: beiwang@sci.utah.edu

Any questions?

mailto:beiwang@sci.utah.edu?subject=
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Presentation Design
This presentation uses the following typographies and colors:

Co lo rs  used

Free Fonts used:
http://www.1001fonts.com/oswald-font.html

https://www.fontsquirrel.com/fonts/open-sans

https://www.fontsquirrel.com/fonts/open-sans

