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Assignment One–Information Visualization
“Let us do better than Professor C!”

Robert S Laramee

February 1, 2019

Number of Credits for CSCM37:
15% of module
Recommended hours: 20-25 hours
Printed Color Copy + Blackboard Submission Dead-
line: 4 March by 11:00am

1 Problem Statement–Data Chaos
Professor C was approached by a team of researchers at the
University of Pittsburg working on a project called Project
Tycho (https://www.tycho.pitt.edu/). They need
your help with a serious challenge. They have been col-
lecting a massive amount of health care data about infec-
tious diseases and their historical spread (i.e. epidemiology)
for many years now. The data contains information about
the spatio-temporal spread of infectious diseases through-
out history. The initial data collection and archive focused
on the history of disease throughout the United States. It has
now expanded to include data at a global level in a standard
format.

Each data set from the project contains the following infor-
mation

1. Country Name

2. Condition

3. DOI

4. Number of Records

5. Download information

It is a lot of complex data. In fact, it feels like data chaos.
The researchers would like to know if visualization can be
used to gain insight into their data.

Understanding the Data: As with real-world projects,
acronyms and special terminology are prevalent. Thus, you
may need to conduct some research, like Googling various
terms (i.e. DOI), in order to gain an understanding of the
data and its associated terminology. You can watch the fol-
lowing video-recorded talk to help get an understanding of
a similar data set from Public Health England:
Visualization of Public Healthcare Data
https://youtu.be/87hBd39uK_k

Here is another version of the talk with a focus on the slides:
https://youtu.be/kb-4odN4wQ0

You may also ask questions on http://VisGuides.org

if you need help. Or you may contact any member of the
Project Tycho Research Team.

The data can be downloaded from:
https://www.tycho.pitt.edu/

You will need to register with the site.

Better Than Professor C: Professor C would like to ob-
tain and convey the insight contained in the data visually.
The goal is to create visualizations that maximize our un-
derstanding of the data. In addition to some obvious factual
information, such as:

1. What is the average lifespan of infectious disease
spread?

2. What does the distribution of a given disease spread
look like?

3. What are the most infectious diseases?

Professor C would also like to find out some less obvious
facts, such as:

1. Are there any interesting patterns or trends in the data?
2. What are the outliers?
3. What insight can we gain from multi-variate visualiza-

tions of the data?
4. Are there any relationships between the diseases?

Professor C made some attempts to visualize the data using
old-fashioned pie charts, bar charts, bubble charts, and line
graphs. He was disappointed by the results, which are not
very insightful, not visually uninformative, nor aesthetically
impressive. Can we do better than Professor C?

2 Part 1: A Real-World Challange
(maximum marks 50)

You are required to select three or more appropriate visual-
ization tools for depicting the dataset concerned.

You are allowed and encouraged to further abstract the data,
e.g., aggregating data records into groups, combining some
attributes together, or add new data, e.g., cities, geographic
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regions. In fact, you can do anything you like to the data and
you are expected to make changes, e.g., perhaps combining
some spreadsheets together or creating new spreadsheets.

Your task is to produce five different visual designs which
can convey some meaningful and hopefully interesting in-
sight about the data. You are required to supply five unique
observations about the data (and not just repeat the same
observation over and over). For each design, fill out a de-
scription template as below. See Figure 1 on page 5 for a
complete model answer (1 of 5).

Description Template:
Provide the following information for each visual design
you create:
• Image: The visualization itself as an image
• Visual Design Type: The name/type of the visual

design
• Name of Tool: The tool that was used to generate

the image
• Country: Name of country(s) data shown
• Disease: name of disease(s) shown
• Year: the year(s) or time-span of data shown
• Visual Mappings: Each of the visual design map-

pings. Include the data mapping information about
color, shape, size, position (x,y axes), and any other
visual mappings.

• Unique Observation: Things we can learn from the
visualization, e.g, from this visualization we can see
this pattern...

• Data Preparation: Any modifications to the origi-
nal data that had to be performed to generate your
beautiful image.

A good observation requires interpretation of the resulting
image that you generate.

Better than Professor C You are to do better than Profes-
sor C! That means you are required to use more advanced
visual layouts than typical line graphs, bar charts, pie charts,
and bubble charts.

What is Better? Create visualizations that:

• convey information and knowledge

• aid discovery of: patterns, deviation, hierarchy, rela-
tionships and association

• identify relationships between data attributes

• depict data at different scales

• separate noise from the signal

• are intuitive to laypersons and easy to learn

• are aesthetically pleasing

Examples: Simply creating more standard pie charts, line
charts, and bar charts is not good enough. Some exam-
ples of more advanced visual designs are treemaps, parallel
coordinates, matrix charts, scatter plots etc. You will see
many examples in the lectures. If you’d like to get a head
start, you may watch the course lectures from last year on
YouTube, look at the slides on Blackboard, or read the rec-
ommended text book [3]. Be sure to look at the playlist,
”Questions and Answers on Assignments in Data Visual-
ization” on the module YouTube channel. You are also en-
couraged to ask questions in lectures.

Describe the insight that your visualizations provide. What
can we learn from your visualizations? How are they bet-
ter than a standard line, pie, or bar chart? Also, a common
mistake that students make is using a treemap to show non-
hierarchical data. Treemaps are a hierarchical data visual-
ization technique. Without a hierarchy, they may be even
less effective than a bar chart. However, you can create a
hierarchy from your data to visualize. See Figure 1 and
Geng et al. [2] for examples.

Digital Maps: You are encouraged to explore the use of
digital maps in your visualizations. Using digital maps will
yield bonus points. For a good source of digital maps,
please visit the following URL:
http://commons.wikimedia.org/
You can then do a search for the relevant maps.

Hands-On Tutorials: For extra help, you may also watch
either one of the following live, hands-on, video tutorials of
how to create a visual design including a geo-spatial map,
provided by the lecturer:

Visualization in Practice: A Live Introduction and Hands-
on Demo of Tableau
https://youtu.be/vah0Y6YDhts

Applied Visualization using Tableau: A Hands-On Tutorial
and Demonstration
https://youtu.be/bIz0BuEvHQ4

You may certainly use the digital, geo-spatial maps from
these tutorials in your submission. However, you will not
receive credit for the bar charts and line charts demonstrated
in the tutorial. Also, a paper called, Liquid Diagrams: In-
formation Visualisation Gadgets [1] discusses the use of
digital maps for visualization.

3 Part 2: More Depth (maximum
marks: 20)

For part two, you are to go into greater depth on one specific
visual design than in part 1. You are to create a treemap,
again using data from Project Tycho. However, the descrip-
tion of your treemap will go into much more depth than in
part 1. For this part, you provide the following information:
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1. Image: the treemap image you are describing

2. Name of Tool: The tool that was used to generate the
treemap

3. Country: Name of country(s) data shown

4. Disease: name of disease(s) shown

5. Year: the year(s) or time-span of data shown

6. Data Preparation: A helpful description of how you
prepared the data

7. Color: what is color mapped to?

8. Hierarchy: What is the data hierarchy contained in
the treemap?

9. What leaf node size is mapped to?

10. How are the leaf nodes laid out or positioned?

11. What are internal nodes mapped to?

12. What is internal node size mapped to?

13. Which treemap node layout algorithm is used?

Some of these questions may require some research or extra
background reading to answer. The data set used must con-
tain at least 1,000 data records (rows). Also, you may not
simply re-use a treemap from part 1. If you used a treemap
in part 1, then create a different one for part 2.

Useful Links to Visualization Tools You may consider
using the following visualization tools. Links to these tools
(and more) can be found on the module web page.

1. A huge collection of tools:
https://keshif.me/demo/VisTools

2. Another huge collection of tools (with overlap):
http://www.visualisingdata.com/resources/

3. Data Driven Documents:
http://d3js.org/

4. WEAVE:
https://oicweave.org/

5. Scaffold Hunter:
http://scaffoldhunter.sourceforge.net/

6. IBM Watson Analytics:
https://www.ibm.com/watson-analytics/

7. Mondrian:
http://www.theusrus.de/Mondrian/

8. XMDV:
http://davis.wpi.edu/xmdv/

9. Topcat:
http://www.star.bris.ac.uk/˜mbt/topcat/

10. Tableau:
http://www.tableausoftware.com/
(free trial available)

To help you get started using the tools, we have created two
live, hands-on, video tutorials of how to use Tableau:

Visualization in Practice: A Live Introduction and Hands-
on Demo of Tableau
https://youtu.be/vah0Y6YDhts

Applied Visualization using Tableau: A Hands-On Tutorial
and Demonstration
https://youtu.be/bIz0BuEvHQ4

Both carefully prepared tutorials start from the very begin-
ning with a description of a sample data set and proceed
step-by-step creating a selection of visual designs.

Look carefully at the selection of information visualization
tools provided on the module web page for tools with the ca-
pability to create 3D visualizations. Any of the tools listed
on the module web page may be used. Tools not listed there
may also be used. A paper called, Visual Analysis of Doc-
ument Triage Data [2] provides a nice overview of free in-
formation visualization tools and their features. If you have
any questions or concerns, please do not hesitate to contact
the module lecturer or the module teaching assistant.

4 Part 3: Getting Professional Help
(maximum marks: 30)

For Part 3, you are to request professional help from
VisGuides.org on your assignment. VisGuides is a
democratic discussion forum about visualization guide-
lines. It welcomes all students, scientists, researchers, prac-
titioners, designers, engineers, and users who are in in-
terested in data visualization and visual analytics regard-
less of their background. Anyone may post a visualization
question or provide answers to visualization questions on
VisGuides.org. You will have to register with the site.

Your task is to choose an image from Parts 1 or 2 and up-
load a description of the image and the image itself to Vis-
Guides.org. You then pose a question(s) on the site in order
to help you complete the assignment.

The description you provide should contain all of the infor-
mation from the description template from Part 1. Make
sure you tell the readers you are trying to explore the Project
Tycho data. Add a reference to the literature you used when
creating the visual design. It could be a paper, a blog, a
book, or something that they can use to support their ques-
tions. Your description also contains the DOI(s) of the data
file(s) you used to generate the image. The DOIs let the
users know exactly which data file(s) you used to create
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your image and enables reproducibility. Here are some pos-
sible example questions you could ask on VisGuides:

• Does my visual design make sense?

• Is my choice of color map optimal?

• How can my visual design be improved?

• Are there any other types of visual layouts that would
be better for this challenge?

• How else could I visualize the relationships between
diseases?

These are just some ideas to help get you started. You are
allowed to post any question(s) you like.

When you have completed this task, you are to take a
screenshot of your post and include it in Part 3 of your sub-
mission. The screenshot includes: 1) your description, 2)
your image, 3) your question and 4) your Visuguides.org
username. The assessment is based on the screenshot you
provide. More points will be given to screenshots that
also contain an answer from another user on VisGuides.org.
Thus, you may not want to wait until the last day before
the deadline to do this. If you are very confident, you may
also answer another student’s questions and receive credit
for this too.

5 Submission
You are required to submit a document, which contains your
name, student number, and seven examples with complete
template information as in Figure 1. Five examples are from
Part 1, your treemap from Part 2, and a screenshot of your
VisGuides post from Part 3.

Make sure each of your visual design types is distinct for
Part 1. In other words, two Treemap layouts are two in-
stances of one visual design.

You are required to submit a printed color copy of your re-
port by the deadline and upload a PDF file of your report
via blackboard. Word document format (.docx) is not ac-
ceptable because it is not platform independent.
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Example Template:
• Visual Design Type: Treemap.
• Name of Tool: IBM ManyEyes
• Country: Germany, Japan, South Korea, Sweden, UK, U.S.
• Disease: Car efficiency
• Year: 2014
• Visual Mappings:

– color: color is mapped to the difference between city and highway MPG for each car
– shape: each bottom level rectangle represents a car type
– size: the of each bottom-level rectangle is mapped to the difference in mpg between the city and highway MPG

of each car type.
– position: the position of each rectangle / car is determined by decreasing frequency, the more cars manufac-

tured, the further to the left.
– hierarchy: the cars are grouped by country of manufacturer→ make→ vehicle name

• Unique Observation: We can clearly see an outlier, i.e., that the Toyota is the only car with greater city MPG than
highway MPG. We can also see that South Korea produces cars. I did not know this previously.

• Data Preparation: In order to create the hierarchy, the country of origin for each car has to be included in the
spreadsheet as an additional column.

Figure 1: Example Answer. Your task is to produce 5 of these.
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