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Course Objective
Learn to use data as a design material 
to exhibit, explore, explain, experience 
and enable.
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What can we do with data?
Exhibit 

Show raw data 
List, Table, Infographic

Explain 
Answer Questions 

Data journalism, report

Explore 
Finding what to ask 

Dashboards, simulations

Experience 
Finding meaning in data 
Data art piece, New media 

installation

Enable 
Building tools to visualise 

specific use cases  
Software for data viz
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gyanl.com/dv
Course Website

(Work in progress)



kaggle.com/datasets
While we wait…



Data ———— Information



Card PINs
3.5 million PINs that were 
hacked from a bank.
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Card PINs
3.5 million PINs that were 
hacked from a bank. 

I don’t recommend that 
you do this. 

Here is a smaller .7 million 
synthetic dataset that is 
similar to the leaked PINs

Data ———— Information



Card PINs
3.5 million PINs that were 
hacked from a bank. 

I don’t recommend that 
you do this. 

Here is a smaller .7 million 
synthetic dataset that is 
similar to the leaked PINs

Data ———— Information



5337, 8369, 1602, 1834, 1976, 1197, 425, 6233, 
8504, 9305, 1497, 1222, 2118, 8650, 4001, 6555, 
1760, 8266, 1888, 9703, 1120, 6942, 622, 704,  
8976, 9229, 9191, 9055, 2606, 5263, 1236, 103,  
287, 5768, 2421, 7942, 7412, 829, 9232, 9790,  
8440, 27, 102, 909, 208, 54, 7543, 7601,  
3949, 3315, 2215, 3455, 1988, 16, 3207, 2107, 
4308, 502, 3333, 9406, 4646, 7774, 3838, 2441, 
8073, 6169, 4202, 2751, 1123, 1963, 563, 4242, 
. . . and so on

DD 324: Data Visualisation · 14 Jan 2025 · Gyan Lakhwani · gyanlakhwani@gmail.com · Department of Design, DTU

mailto:gyanlakhwani@gmail.com


5337, 8369, 1602, 1834, 1976, 1197, 425, 6233, 
8504, 9305, 1497, 1222, 2118, 8650, 4001, 6555, 
1760, 8266, 1888, 9703, 1120, 6942, 622, 704,  
8976, 9229, 9191, 9055, 2606, 5263, 1236, 103,  
287, 5768, 2421, 7942, 7412, 829, 9232, 9790,  
8440, 27, 102, 909, 208, 54, 7543, 7601,  
3949, 3315, 2215, 3455, 1988, 16, 3207, 2107, 
4308, 502, 3333, 9406, 4646, 7774, 3838, 2441, 
8073, 6169, 4202, 2751, 1123, 1963, 563, 4242, 
. . . and so on
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5337, 8369, 1602, 1834, 1976, 1197, 0425, 6233, 
8504, 9305, 1497, 1222, 2118, 8650, 4001, 6555, 
1760, 8266, 1888, 9703, 1120, 6942, 0622, 0704,  
8976, 9229, 9191, 9055, 2606, 5263, 1236, 0103,  
0287, 5768, 2421, 7942, 7412, 0829, 9232, 9790,  
8440, 0027, 0102, 0909, 0208, 0054, 7543, 7601,  
3949, 3315, 2215, 3455, 1988, 0016, 3207, 2107, 
4308, 0502, 3333, 9406, 4646, 7774, 3838, 2441, 
8073, 6169, 4202, 2751, 1123, 1963, 0563, 4242, 
. . . and so on
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Data is not always available 
exactly how you want it.

Sometimes you will need to clean up your 
data to make it work for your needs.
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Do you notice any trends? 
5337, 8369, 1602, 1834, 1976, 1197, 0425, 6233, 
8504, 9305, 1497, 1222, 2118, 8650, 4001, 6555, 
1760, 8266, 1888, 9703, 1120, 6942, 0622, 0704,  
8976, 9229, 9191, 9055, 2606, 5263, 1236, 0103,  
0287, 5768, 2421, 7942, 7412, 0829, 9232, 9790,  
8440, 0027, 0102, 0909, 0208, 0054, 7543, 7601,  
3949, 3315, 2215, 3455, 1988, 0016, 3207, 2107, 
4308, 0502, 3333, 9406, 4646, 7774, 3838, 2441, 
8073, 6169, 4202, 2751, 1123, 1963, 0563, 4242,
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What could 
we look for?

Data ———— Information

Unique PINs 
Which all PINs are people using? 

Average (mean) 
Find the arithmetic mean of the numbers



What could 
we look for?

Data ———— Information

Unique PINs 
Which all PINs are people using? 

Average (mean) 
Find the arithmetic mean of the numbers

0000, 0001, 0002, 0003…



What could 
we look for?

Data ———— Information

Unique PINs 
Which all PINs are people using? 

Average (mean) 
Find the arithmetic mean of the numbers

0000, 0001, 0002, 0003… 

3954



What could 
we look for?

Frequency 
Count every time each PIN shows up 

Number frequency 
How many times 1,2,3,4… show up 

Most common first/last digit? 
Is 0xxx or 1xxx or xxx0 very common? 

Sequences 
How many people use 1234, 9876, etc? 

Repeated Digits 
How many people use 1111, 2424, etc?

Data ———— Information

Unique PINs 
Which all PINs are people using? 

Average (mean) 
Find the arithmetic mean of the numbers









PIN Freq 
#1 1234 10.713%
#2 1111 6.016%
#3 0 1.881%
#4 1212 1.197%
#5 7777 0.745%
#6 1004 0.616%
#7 2000 0.613%
#8 4444 0.526%
#9 2222 0.516%
#10 6969 0.512%

Card PINs
3.5 million PINs that were 
hacked from a bank.

Data ———— Information



PIN Freq 
#1 1234 10.713%
#2 1111 6.016%
#3 0 1.881%
#4 1212 1.197%
#5 7777 0.745%
#6 1004 0.616%
#7 2000 0.613%
#8 4444 0.526%
#9 2222 0.516%
#10 6969 0.512%

Card PINs
3.5 million PINs that were 
hacked from a bank.

Data ———— Information

Total: 23.34%



Visualisation informationisbeautiful.net

https://informationisbeautiful.net/visualizations/most-common-pin-codes/






Did we learn 
something?

Data ———— Information
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amount of data visually a lot 
faster than going over it as text.
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Data ———— Information
It’s really bad to use 1234, 
1111 or 0000 as your PIN. 

You can make sense of a large 
amount of data visually a lot 
faster than going over it as text.

Text 
5337, 8369, 1602, 1834, 1976, 1197, 0425, 6233, 
8504, 9305, 1497, 1222, 2118, 8650, 4001, 6555, 
1760, 8266, 1888, 9703, 1120, 6942, 0622, 0704,  
8976, 9229, 9191, 9055, 2606, 5263, 1236, 0103,  
0287, 5768, 2421, 7942, 7412, 0829, 9232, 9790,  
8440, 0027, 0102, 0909, 0208, 0054, 7543, 7601,  
3949, 3315, 2215, 3455, 1988, 0016, 3207, 2107, 
4308, 0502, 3333, 9406, 4646, 7774, 3838, 2441, 
8073, 6169, 4202, 2751, 1123, 1963, 0563, 4242,

Visualisation











Did we learn 
something?

Data ———— Information
It’s really bad to use 1234, 
1111 or 0000 as your PIN. 

You can make sense of a large 
amount of data visually a lot 
faster than going over it as text. 

(As long as you use an encoding that makes 
sense and keep human graphical perception in 
mind)
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Did we learn 
something?
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generate an Insight.



Did we learn 
something?

Data ———— Information
Visualising data can help 
generate an Insight. 

an understanding of cause and 
effect based on the 
identification of relationships 
and behaviors within a model, 
system, context, or scenario
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Insight
Data ———— Information

An understanding of cause 
and effect based on the 
identification of relationships 
and behaviors within a 
model, system, context, or 
scenario



DD 324: 
Data Visualisation

Looking at data

Lecture 2
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Data Models?
What are

a conceptual 
framework that 

defines how data is 
structured



Data Models?
What are

Relational 
Rows and columns in a table

Hierarchical 
Parent-child relationships

Network 
Complex connections

Document 
Semi-structured data

Graph 
Emphasizes relationships among data points



Data Models?
What are

Relational 
Rows and columns in a table

Hierarchical 
Parent-child relationships

Network 
Complex connections

Document 
Semi-structured data

Graph 
Emphasizes relationships among data points

These are more relevant for data science/database management.



Data Models?
What are

Relational 
Rows and columns in a table

Hierarchical 
Parent-child relationships

Network 
Complex connections

Document 
Semi-structured data

Graph 
Emphasizes relationships among data points

We might talk about these later. For now, just be aware they exist.



Types of Data
Data Models

Structured ———————-————- Unstructured



Structured ———————-——- Unstructured
• Follows a predefined format and 

can be put in rows and columns. 

• Measurements of some sort 

• Nominal 

• Ordinal 

• Interval 

• Ratio 

• For eg. course attendance sheet, 
sales data for a company, 
feedback popup with star rating 

• Visualisation is straightforward

• Data that doesn’t fit neatly into a 
tabular format. 

• Structure is not defined 

• (Long) Text 

• Images 

• Audio 

• Video 

• For eg. a moodboard for a project, 
social media posts, feedback form 
with a textbox 

• Could need NLP or creativity



Types of Data
Data Models

Structured ———————-————- Unstructured
Semi-structured

^



10 emails
Structured or Unstructured?



10 emails and a rating 
for spam/ham

Structured or Unstructured?



Star rating popup
Structured or Unstructured?



Star rating popup with 
a textbox for 

explaining why

Structured or Unstructured?



Names of 10 songs
Structured or Unstructured?



Contents of 10 emails
Structured or Unstructured?



Contents of 10 emails, 
from, to and date

Structured or Unstructured?



Structured or Unstructured?



Structured or Unstructured?

27 March 2020 
1:07 PM

31 March 2020 
3:27 PM

2 April 2020 
4:58 PM

6 April 2020 
6:07 PM



What structured information could you extract from these?

27 March 2020 
1:07 PM

31 March 2020 
3:27 PM

2 April 2020 
4:58 PM

6 April 2020 
6:07 PM



Types of Data
Data Models

Structured ———————-————- Unstructured



Types of Data
Data Models

Structured ———————-————- Unstructured



Types of Data
Data Models

Structured ———————-————- Unstructured
We will focus on structured data today.



Lets try and 
look at some 
datasets.

Data ———— Information

Songs from Spotify ▶



A dataset can have 
many features. 

Here are some of the 
features this dataset 
has: song name, artist, 
genre, popularity, 
energy, tempo, 
danceability…

Spotify Dataset



Usually the title of 
each column in a 
table is the feature 
name. 

At least one feature 
should have unique 
values.

Features



Usually the title of 
each column in a 
table is the feature 
name. 

At least one feature 
should have unique 
values… why?

Features







What are some 
Features that 
might impact each 
other?

Spotify Dataset



What are some 
Features that 
might impact each 
other? 

Hypothesis 

High energy tracks 
are Louder.

Spotify Dataset



You can use 
data to prove or 
disprove a 
hypothesis.

Data ———— Information



You can use  
data visualisation to prove or 
disprove a 
hypothesis.

Data ———— Information



Hypothesis 

High energy 
tracks are 
Louder.

Loudness



Hypothesis 

High energy 
tracks are 
Louder.

Loudness

En
er

gy



Hypothesis 

High energy 
tracks are 
Louder.



Hypothesis 

High energy 
tracks are 
Louder.



Explore a Dataset
Exercise

✅ Dataset with 4+ features



Explore a Dataset
Exercise

❌ Unstructured Text ❌ Images



Explore a Dataset
Exercise
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• Find a dataset in an area you are interested in. 
Sports, politics, health, music, etc. 

• Spend some time looking at it in a tabular 
format. Try some spreadsheet operations. 

• Come up with 3 statements about it that you 
think might be true.
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Explore a Dataset
Exercise
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• Find a dataset in an area you are interested in. 
Sports, politics, health, music, etc. 

• Spend some time looking at it in a tabular 
format. Try some spreadsheet operations. 

• Come up with 3 statements about it that you 
think might be true.
WITH AI!!!!
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