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

Robert S Laramee

October 5, 2012

Number of Credits for CS M07:
15% of a 10 credit module
Number of Credits for CS 307:
10% of a 10 credit module
Recommended hours: 10-15 hours
Blackboard Submission Deadline:
29 October by 11:00am
Printed Submission Deadline: 31 October by 11:00am.
Please see the (complicated) instructions on the module web
page.

1 Problem Statement
Professor C was approached by Dr Kasia Szpakowska, a
specialist in Egyptology (Middle Kingdom-New Kingdom-
early Third Intermediate Period) in the College of Arts
and Humanities, History and Classics Department, Swansea
University. Dr Kasia Szpakowska conducts research on pri-
vate religious practices in ancient Egypt and interactions
with other cultures of the late bronze age Mediterranean
world. She is one of the founding members of the interna-
tional collaborative Ancient Egyptian Demonology Project.

As part of this project, she is in the process of complet-
ing research on Clay Cults of Late Bronze Age Egypt and
the Levant. She has spent many years collecting objective
data about ancient Egyptian artifacts, e.g., clay figures of
cobras, describing them, and quantifying their properties in
a very systematic way. The data set contains descriptions of
over 400 unique objects. Each object has several properties
recorded, e.g., the museum where the artifact is located, the
site where it was found, the name of the object, its age, its
condition, its height, width, depth etc. There are more than
25 attributes recorded for each object.

However, she is at the point where she has collected so
much data, she is unsure about how to derive the most in-
sight and knowledge from it. Now she would like to know
if visualization can be used to gain insight into her data.

As with most real-world projects, acronyms and special ter-
minology are abundant. Thus, you may need to contact Dr
Szpakowska in order to ask her questions about her data set.
She can be reached at k.szpakowska “at” swansea.ac.uk (of-
fice tel: 01792 513-104).

Professor C would like to obtain and convey the insight
contained in the data visually. The goal is to create visu-
alizations that maximize our understanding of the data. In
addition to some obvious factual information, such as:

1. What is the average size of each artifact?
2. What does the distribution of objects look like?
3. Where do the objects come from? How many of each

kind of object has she collected, e.g., i cobras and j
bowls? And what does the distribution look like?

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

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

tions of the data?
5. Are there any relationships between the object at-

tributes?

Professor C made some attempts to visualize the data using
pie charts, bar charts, and line graphs in Microsoft-Excel.
He was disappointed by the results, which are not very in-
sightful, not visually uninformative, nor aesthetically im-
pressive. Can we do better than Professor C?

2 Part 1: Tasks for the first 60 points
(maximum marks: 60)

You are required to select three or more appropriate vi-
sualization tools for visualizing the dataset concerned. The
data can be downloaded from:

http://cs.swan.ac.uk/˜csbob/data/egypt/

You are allowed and encouraged to further abstract the data,
e.g., aggregating objects into groups, combining some at-
tributes together, or add new data, e.g., cities, geographic
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 visualizations which
can convey some meaningful and hopefully interesting in-
sight about the data. You are to do better than Profes-
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sor C! That means you are required to use more
advanced visualizations than typical line graphs,
bar charts, and pie charts.

What is Better? Create visualizations that:

• convey information and knowledge

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

• depict data at different scales

• separate noise

• are intuitive to laypersons and easy to learn

• are aesthetically pleasing

Simply creating more standard pie charts, line charts, and
bar charts is not good enough. You describe the insight that
your visualizations provide. What can we learn from your
visualizations? How are they better than a standard line,
pie, or bar chart?

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.

A paper called, Liquid Diagrams: Information Visualisa-
tion Gadgets [1] discusses the use of digital maps for visu-
alization.

3 Part 2: Tasks for the next 40 points
(maximum marks: 40)

For another possible 40 points, carry out a comparative
study on two particular types of visualization techniques in
detail. You may use the above-mentioned data, or any other
datasets chosen by you. However, for the datasets chosen
by you, you must state and acknowledge the source of the
datasets.

For this option, you are required to write a short report
(recommended 500-1000 words), provide your analysis of
the relative merits of the two visualization techniques con-
cerned. You should aid the discussions with visualization
results using both techniques. You may choose two tech-
niques from the following list (but not limited to):

1. Treemaps
2. Map-based geo-information visualization
3. Trees, graphs and networks
4. Traditional techniques (typified by Excel, such as a pie

chart, bar chart, scatter plot, etc.)

You may consider the following aspects of visualization in
your analysis (but not limited to):

1. How well does it convey information to the viewers?
2. How well does it aid discovery of deviation, hierarchy,

relationships and association?
3. How well does it depict data at different scales (data

size and level of details)?
4. How well does it separates noise in the data from the

main trend?
5. How intuitive is it to laypersons and how easy for them

to learn to comprehend?
6. How atheistically pleasing is the visualization?

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

2. IBM Many Eyes:
http://services.alphaworks.ibm.com/
manyeyes/home

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

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

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

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

Any of the tools listed on the module web page may be used.
There are many possibilities. A paper called, Visual Anal-
ysis of Document Triage Data [2] provides a nice overview
of free information visualization tools and their features. If
you have any questions or concerns, please do not hesitate
to contact the module lecturer or a module teaching assis-
tant.

5 Submission
You are required to submit a document, which contains:

A summary (0.5-1 A4) about your approach, and tools that
you have used and the insight your visualization provide. If
the data has been modified in order to create your visualiza-
tions, please describe the changes that were made. Please
also indicate the number of hours spent on this part of the
assignment for help us to calibrate the difficulty levels in fu-
ture assignments. Show five visualizations, each of which is
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accompanied by a caption with fewer than 250 words. You
may use the caption to indicate what type of visualization
(e.g., parallel coordinates, Treemap), and highlight the im-
portant insight depicted in the visualization. Make sure
each of your visualization types are distinct. In
other words, two Treemap visualizations are two
instances of one type of visualization.
You may submit more than five visualizations, but you must
select five to be marked as part of this required level.

You are required to submit a printed copy of your report
by the deadline and upload your report via blackboard and
submit PDF format is strongly encouraged. Open Office
Document Format (.odt) is also good. Word document
format (.doc) is not acceptable. Free tools that can convert
Doc to PDF format can be found on Bob’s CS 124 web
page at:
http://cs.swan.ac.uk/˜csbob/teaching/

cs124-tutorial/
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